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Site Name and Location

Rocky Mountain  Amend
On-Post  Operable Unit
Commerce Ci~, Adams County,  Colorado

Statement of Basis and Purpose
This Record  of Decision  (ROD) presents the selected  remedial  action  for the Rocky  Mountain  Arsenal (RMA)

On-Post  Operable Unit in southern  Adams County  (east  of Commerce City) Colorado.  This remedy was

selected  based on the administrative  record for the On-Post  Operable Unit and chosen in accordance with the

Comprehensive  Environmental  Response,  Compensation  and Liability  Act of 1980 (CERCLA), as amended by

the Superfhnd  Amendments and Reauthorization  Act of 1986, an~ to the extent  practicable,  the National Oil

and Hazardous  Substances  Pollution  Contingency  Plan (NCP).

U.S. Amy  (Army) regulations  allow for the integration  of the requirements  of both the National  Environmental

Policy Act (NEPA) and CERCLA into one document.  This ROD is intended  to comply with NEPA, except as

related  to the acquisition  of permanent replacement  water supplies,  and as related to connecting residences in

the Henderson,  Colorado  area to an existing  domestic  water system.  -

In accordance  with federal  law, the federal  funding  of the Amy  for implementation  of the ROD is subject to

appropriations  horn Congress  and other  requirements of the Anti-Deficiency  Act 30 USC 1341, Q ~ The

Army shall  reques~  through  the normal  Army and U.S. Department  of Defense budgetsuy  processes, all fi.mds

and authorizations  necessary to meet the conditions  of, and to irnplemen$  the final remedy.

The U.S. Environmental Protection  Agency (EPA) and the state of Colorado  concur on the selected remedy.

Assessment of the Site

RMA was established  in 1942 by the Army to manufacture chemical warke agents  and incendiary munitions

for use in World  War II. Following the war and through the early  1980s,  the facilities  continued to be used by

the Army. Beginning  in 1946, some  facilities  were leased  to private companies  to manufacture  industrial  and

agricultural  chemicals.  Shell Oil Company (Shell),  the principal  lessee,  primarily manufactured  pesticides  from

1952 to 1982. Common  industrial  and waste  disposal  practices used during  these years  resulted in

contamination  of structures,  soil, surface water, sedimen~  and groundwater.
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One hundred eighty-one  sites with varying degrees  of contamination,  ranging fkom areas of several  hundred

acres  with multiple  contaminant  detections  at concentrations  up to a few parts  pr hundred to isolated  detections

of single analytes  at a few parts  per billion,  were delineated  during  the Remedial  Investigation  (RI_) Program at

RMA. Contamination  was detected in soi~ ditches,  stream  and Iakebed  sediments,  sewers, groundwater,

stiace water,  bioa structures,  and to a much lesser  exten~  air. Less extensive  or less  concentrated  sources

occur only sporadically  within  the relatively uncontaminated buffer zone along  the boundaries of the site.  The

most  highly  contaminated sites (those  showing  the highest concentrations  antior the greatest variety  of

contaminants)  are concentrated in the central  manufacturing, transpo~ and waste  disposal  areas.  The highest

contaminant  concentrations  tend to occur in soil within  5 ft of the ground surfhcc,  although exceptions are

note~ particularly  at sites where burial  trenches, disposal  basins,  or manufacturing  complexes are located.  In

general,  contaminant  distribution  is significantly  influenced  by the physical and chemical properties of the

contaminants,  the environmental  media through which they are transported and the characteristics  of the

sources,  i.e., former manufacturing and disposal  practices.

Groundwater contaminant

chloride. The organic

plumes  predominantly consist  of organic  compounds  and arsenic,  fluoride,  and

compounds  consist  primarily of benzene, dibromochloropropane  (DBCP),

diisopropyl.methyl  phosphonate  (DIMP), n-nitrosodimethylamine  (NDMA), organochlorine pesticides  (OCPS),

and chlorinated  solvents.  In addition,  elevated  concentrations  of sulfate  arc present at RMA’s north boundary,

chiefly  due to natural  sources.  The unconfined flow system  is the principal  migration route for groundwater

contaminants. The overall  concentrations  and configurations of the plumes  suggest that the greatest

contaminant  releases to the unconfined flow system  have occurred from Basin  A and the Lime Settling  Basins,

the South Plants chemical  sewer,  South Plants  tank farm and production are% the Army and Shell trenches in

Section 36, and the Former Basin F. Plumes  emanating born the Motor Pool/Rail  Yard and North Plants  areas

are other sources  of contaminant  releases to the unconfined flow system.

Contaminant  sources  and pathways  were identified  to allow a quantitative  assessment of the potential  for

exposure  to human  and ecological  receptors.  Twenty-seven contaminants  of concern (COCS) were identified

for evaluation  in the human health  risk characterization  and 14 COCS were identified  for the ecological  risk

characterization. Most of the potential  carcinogenic health  risks for human receptors are caused by four

chemicals:  aldrin, dieldrin,  DBCP, and arsenic.  Potential  excess  cancer risks for these chemicals exceed  1 in

10,000 (1 x 104)  at some  sites. Three chemicals,  DBCP, aldrin, and arsenic,  account for the majority of

noncarcinogenic  human health  risks (hazard indices  exceeding 1.0). The highest estimated risks  occur in the

central  portions  of R.MA, coinciding  with the former location  of chemical processing and disposal  areas  (e.g.,

the South Plants  manufacturing are% the disposal  trenches and basins).  The primary routes  for exposure  are

consumption,  dermal  contacg and inhalation.  Land-use  restrictions  and health  and safety  requirements  for site

workers and visitors,  however, have minimized the potential  for human  exposure  to contaminants  on post.
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Although it is believed that these COCS are inclusive  of the contaminants  representing the greatest  potential  for

risk, there are other contaminants  that exist  that may in the Mum lxcome a concern (e.g., dioxin).  In such an

instance,  an evaluation  of the contaminant  with respect to the remedy sele~ designeQ or implemented  will

be performed to ensure  that the remedy remains protective  of human health  and the environment.

Under cument  conditions,  biota are the primary receptors of RMA contamination  in surficial  soil, lakebed

sediments,  and surface  water.  Potential  risk varies  depending  on the biomagnification  factor (the ratio between

the concentration of a chemical in biota tissue  to that in soil) used to calculate rislq the chemical or chemical

group being  consider~  and the receptor (trophic  box) being  considered. Differences among receptors for a

given chemical  are partly due to differences in the toxicity  threshold  values  that were used to calculate risk, and

especially  due to differences in the exposure  range size. Terrestrial areas  where all trophic boxes  are expected

to be at potential  risk (based  on cumulative  risk horn all of the biota COCS combined) are most of the central

sections  of RMA, even though  the specific  receptors evidencing  risk in one area may be different from those

evidencing  risk elsewhere. Pesticides  (especially  aldrin  and dieldrin)  and metals (especially mercury, which

had been conservatively  assumed  to be present in its most toxic  organic  form, methyl mercury, but which was

later determined  to be present primarily as inorganic  mercwy)  are the primary biota COCS. The primary route

for biota  exposure  is ingestion.  Consumption  of contaminated prey is a concern at higher trophic levels  due to

contaminants  such as OCPS, which  are known  to bioaccurnulate  and biomagni~  in the food chain.

Actual  or threatened releases  of hazardous substances  fkom this site, if not addressed by implementing  the

response  action selected  in this ROD, may present an imminent  and substantial  endangerment  to public health,

welfare,  or the environment.

Scope and Role of the On-Post Operable Unit

The On-Post  Operable Unit is one of two operable  units at RMA (Figure D-1). The On-Post Operable Unit

addresses  contamination  within  the fenced  27 square  miles  of RMA proper.  The Off-Post Operable Unit

addresses  contamination  north  and noxthwest  of RMA.

The contaminated areas  within  the On-Post Operable Unit include  approximately 3,000 acres of soil, 15

groundwater plumes,  and 798 remaining structures.  The most  highly  contaminated  sites are located  at South

Plants (i.e., Central  Processing Are& Hex Pig Buried  M-1 Pits, Chemical Sewers), Basins  A and F, Lime

Basins,  and the AmIy and Shell trenches.  The primary contaminants  found in soil and/or groundwater at these

sites  are pesticides,  solvents,  heavy  metals,  and agent  byproducts.

The purpose  of the on-post remedial action is to implement  remedies that eliminate,  reduce, or control  current

or fiture exposure  to contaminated soil  or structures;  to reduce contaminant  migration into the groundwater;
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and to prevent contaminated  groundwater f.hm migrating off post. In additio~ it addresses the arrangement  for

provision  of potable  water to community residents  through  the South Adams County  Water and Sanitation

District  (SACWSD). The selected  remedy described in this ROD will permanently address  the threats to human

health  and the environment  using a combination  of containment (as a principal  element) and treatment

technologies  to reduce the toxicity,  mobility,  or volume  of contaminants  in groundwater, structures,  or soil;

comply  with applicable  or relevant  and appropriate requirements  (ARARs); and be cost  efkctive.

Since 1975, the Army and Shell have undertaken 14 Interim Response Actions (IRA)  at RMA. Of these, eight

IMs will be continued  through  incorporation  with the selected  on-post remedy. Continuing IRAs include

groundwater intercept  and treatment  north  of RMA, groundwater intercept  and treatment  north  of Basin F,

groundwater intercept  and treatment  in the Basin  A Neck arq boundary systems  operation, remediation  of

other  contamination  sources  (Motor Pool and Rail  Yard groundwater treatment),  asbestos  removal, CERCLA

hazardous  wastes,  and chemical  process-related  activities. The IRAs were implemented  in accordance with

Section XXII of the Federal  Facility  Agreement (FFA) to expedite  the mitigation  of contamination  prior to the

selection  of final remedial action.  The FFA, which formalizes  the fkamework  for remediating  RMA, was

signed  by the Army, Shell, EPA, U.S. Fish and Wildlife  Semite  (USFWS), U.S. Department  of the Interior,

U.S. Department of Justice,  and the U.S. Agency for Toxic  Substances  and Disease Registry (ATSDR) on

February 17, 1989. Actions  requiring removal of material  have been carried out in accordance with CERCLA

and its regulations  and have been consistent  with and contribute  to the eff]cient  performance of the final

response  action for the On-Post and Off-Post Operable Units.  Examples of early  remedial  actions  include  the

following:

● Constructing  (from 1978 to 1984)  and operating  three  boundary groundwater containment  systems  and
six other systems  that currently  treat more than 1 billion  gallons  of groundwater per year (more than
10 billion  gallons  to &te)

● Excavating and storing in an engineered wastepile  approximately 600,000  cubic  yards  of Basin  F soil
and sludge,  covering  the remaining area of Basin F, and completing  the on-site  treatment  of more than
11 million  gallons  of Basin  F liquids in a specially  designed  incinerator

. Dismantling  the hydrazine blending and storage  facility  and removing the debris  to an off-post
h~dous waste  landfill

● Installing  a soil  cover and sluny wall to reduce movement  of contaminants  from the Shell Trenches in
Section  36

More detailed  information  on the individual  IRAs can be found in Section  2 of this ROD and in IM-related

documentation  at the Joint  Administrative  Record Document Facility.

The selected  remedy for the On-Post  Operable Unit integrated  with the I!IUls and the selected  remedy for the

Off-Post Operable Uni~ will comprehensively address  all contamination  at RMA. If an IRA will not filly

address  the threat posed  by a release  and further response  is require~  the Army will ensure the IIL4 will either



be incorporated  as part of the final response action or end to avoid  duplication  between the M and final

response  action.  The ROD for the On-Post Operable Unit will be the final response action  at RMA.

Description  of the Remedy

The selected  remedy for the On-Post Operable Unit was developed based on the contaminated  media present at

the site.  ‘Ihe major components  of the selected  remedy for contaminated  water, structures,  and soil  are

described  below.

Water
The selected  water alternative  includes  the following  elements:

● Continued  operation of the three  RMA boundary groundwater containment  and treatment  systems,  the
North Boundmy Containment System (NBCS), the Notiwest  Boundary Containment  System
(NWBCS), and Irondale  Containment System (ICS), which  treat groundwater  to attain ARARs and
health-based remediation goals.  These systems  and the on-post groundwater IRA systems  (Basin  A
Neck North of Basin  F, Motor Pool, and Rail Yard) will continue  to operate until  shut-off  criteria
specified  in Section  9.1 of this ROD are met. AIURs for chloride  and sulfate  at the NBCS will be
achieved through natural attenuation  as described in “Development  of Chloride and Sulfate
Remediation  Goals  for the North Boundary Containment System at the Rocky Mountain Arsenal”
(?vIK 1996).  Assessment of the chloride  and sulfate  concentrations  will occur during the 5-year site
reviews. .

. Installation  of a new extraction  system  to intercept  and contain  a contaminated  groundwater  plume in
the noxtheast  comer of Section  36 that will be treated  at the Basin  A Neck IIM system.

. Water levels  in Lake Ladow Lake Mary,  and Lower Derby Lake will be maintained  to support aquatic
ecosystems.  The biological  health  of the ecosystems  will continue  to be monitored.

Lake-level  maintenance  or other means of hydraulic containment or plume control  will be used to
prevent South Plants  plumes  from migrating into the lakes at concentrations exceeding Colorado  Basic
Standards  for Groundwater (CBSGS) in groundwater at the point of discharge.  Groundwater
monitoring  will be used to demonstrate compliance.

. Monitoring  and assessment  of NDMA contamination  in support  of potential  design  refinementidesign
characterization  to achieve  remediation  goals  specified  for boundary groundwater  treatment  systems.

Stnlctums
The selected  structures  alternative  includes  the following  elements:

. Demolition  of structures  with no planned Mum use in accordance with a refbge wildlife management
plan and salvage  of metals  where appropriate.

. Disposal  of demolition  debris  from structures  with significant  contamination  in the new on-post
hamdous  waste landfill.

. Monitoring of all debris  horn stmctures associated  with Army chemical agent manufacture and
treatment  by caustic  washing for all debris  testing  positive  for the presence of agent followed  by
disposal  in the new on-post h-dous  waste  landfill.

● Disposal  of debris  born other structures  under the Basin  A cover.

. Disposal  of process  equipment structural  debris  contaminated with asbestos  or polychlorinated
biphenyls  (PCBS)  in the new on-post TSCA-compliant  (Toxic Substances  Control  Act) hazwdous
waste  landfill.
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Soii
The selected  soil alternative  primarily contains  soil with principal  threat  (1 x 103 excess cancer risk or hamrd

index exceeding  1,000) and human health  exceedances (1 x 10+ or hazard index exceeding 1.0) and treats  the

remaining  principal  threat soil.  The selected  soil  alternative  includes  the following  elements:

. Treatment of approximately 180,000 bank cubic  yards  (BCY) of soil at the Former Basin  F site by in
situ  solidificationhbihzation.

. Treatment of approximately 1,000 BCY of materials from the Hex Pit by an innovative  thermal
technology.  Disposal  of the remaining 2,300 BCY of soil in the on-post haardous  waste  landfill.
Solidificationhtabilization  will become the selected  remedy if all evaluation  criteria for the innovative
thermal technology are not met.

. Excavation, solidificationhtabili.zation,  and disposal  in the on-post hazardous waste  landfill  of
approximately  26,000  BCY of material  from the Buried  M- 1 Pits.

. Monitoring of excavated soil associated  with Amy  chemical agent manufacture and treatment  by
caustic  washing for all excavated soil testing  positive  for the presence of agent followed by disposal  in
the on-post  hazardous waste  landfill.

. Excavation,  drying  if necessary, and disposal  of approximately  600,000  BCY of material  from the
Basin  F Wastepile  in dedicated triple-lined  cells  in the on-post hazardous waste  landfill.

. Excavation  and disposal  of approximately 54,000 BCY of material  born the Section  36 Lime Basins  in
a dedicated  triple-lined  cell in the on-post hazardous waste  landfill.

. Off-post destmction (or on-post detonation  if unstable)  of any identified  unexploded ordnance (UXO)
and excavation  and disposal  of UXO debris  and associated  soil  in the on-post hazardous waste  landfill.

. Containment  using a soil  cover or excavation  and disposal  of PCB-contaminated  soil in the on-post
TSCA-compliant  hazirdous  waste  landfill

. Excavation  and disposal  of approximately 1.03 million  BCY of contaminated  soil  exceeding the
human  health  site evaluation  criteria (1 x 104 excess  cancer risk or hazard index exceeding 1.0) and
surface  soil  debris  from remaining soil sites in the on-post hazardous waste  Iandtlll.  These remaining
soil  sites include  the following:  North Plants,  Toxic Storage Yards, Lake Sediments, Surficial  Soil,
Secondary  Basins,  Chemical Sewers,  Sanitary  Landfills,  South Plants  Central  Processing Are% South
Plants  Ditches,  South Plants  Balance of Areas, Buried  Sediments,  Sand Creek Lateral, Section  36
Balance  of Areas, and Burial  Trenches.

. Installation  of slurry  walls  and RCRA-equivalent  (Resource Conservation and Recovery Act) caps
with biota-intrusion  barriers for the Army Complex  Trenches and Shell Trenches, where
contamination  will be left in place.

. Construction  of a RCRA-equivalent  cap over the Former Basin  F site and soil covers  with biota-
intmsion barriers over Basin A and the South Plants  Central  Processing  Area.

. Excavation of 1.5 million  BCY of soil  posing  a potential  risk to biota and use as fill under the Basin A
and South Plants  covers  and Basin  F cap.

. Construction  of variable-thickness  soil  covers  over the Secondary  Basins,  North Plants,  South Plants
Balance  of Areas, and Section  36 Balance  of Areas.

Other
Additional  components of the on-post remedy that contribute to protection of human health  and the

environment  are the following:
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● Provision  of $48.8 million  held in trust to provide for the acquisition  and delivery of 4,000 acre-feet of
potable  water to SACWSD and the extension  of water-distribution  lines fim an appropriate municipal
water supply  distribution  system  to all existing  well owners within  the DIMP plume fmtprint  north  of
RMA as defined  by the detection  limit  for DIMP of 0.392 parts  pr billion  (ppb).  In the fiture,  owners
of any additional  domestic  wells,  new or existing,  found to have DIMP concentrations  of 8 ppb (or
other relevant  CBSG at the time)  or greater will be connected to a water-distribution  system  or
provided a deep well or other permanent  solution.  ‘Ihe Amy  and Shell have reached an Agreement in
Principle  with SACWSD, enclosed  as Appendix B of this ROD, regarding this matter.

● National Environmental Policy Act - The Rograrn Manager for Roc~ Mountain Arsenal will
separately  evaluate  the potential  impacts  to the environment of both the acquisition  of a replacement
water supply  for SACWSD and for the extension  of water-distribution  lines.

. The Army and Shell will fired ATSDR to conduct an RMA Medical  Monitoring Program in
coordination  with the Colorado  Department  of Public  Health and Environment. The primary goals  of
the Medical  Monitoring Program are to monitor any off-post impact  on human health  due to the
remediation  and provide mechanisms for evaluation  of human health  on an individual  and community
basis  until such time as the soil remedy is completed.  Elements of the program could  include  medical
monitoring, environmental  monitoring,  health/community  education, or other tools.  The program
design  will be determined through  an analysis  of community needs, feasibility,  and effectiveness.

● Trust  Fund – During the formulation  and selection  of the remedy, members of the public and some
local governmental organizations  expressed keen interest  in the creation of a Trust Fund to help ensure
the long-term  opemtion  and maintenance  of the remedy once the remedial  stmtures  and systems  have
been installed.  In response to this interest  the Parties  (i.e., the Army, Shell, EPA, USFWS, and the
state of Colorado) have committed to good-faith best effo~ to establish  a Trust Fund for the operation
and maintenance  of the remedy, including  habitat  and surficial  soil. Such operation and maintenance
activities  will include  those  related to the new hazardous waste  landfill;  the sluny walls,  caps,  and soil
and concrete  covers;  all existing  groundwater punpand-treat  systems;  the groundwater  pumpand-
treat system to intercept  the Section  36 Bedrock Ridge  Plume;  the maintenance  of lake levels  or other
means of hydraulic  containment;  all monitoring activities  required for the remedy; design  refinement
for areas  that may pose a potential  risk to biota as described in Section  9.4; and any revegetation  and
habitat  restoration  required as a result  of remediation.

These  activities  are estimated  to cost approximately  $5 million  per year (in 1995 dollars).  The
principal  and interest  horn the Trust Fund would  be used to cover these costs  throughout  the lifetime
of the remedial  program.

The Parties  recognize that establishment  of such a Trust  Fund may require special  legislation  and that
there  are restrictions  on the actions  federal  agencies  can take with respect  to proposing legislation  and
supporting  proposed  legislation.  In addition  to the legislative  approach, the Parties  are also examining
possible  options  that may be adapted  from trust fbnds  involving  federal  lids that exist  at other
remediation  sites. Because of the uncertainty  of possible  legislative  requirements  and other options,  the
precise  terms  of the Tmst Fund cannot  now be stated.

A trust  fund group will be formed to develop  a strategy  to establish  the Trust Fund. The strategy
group may include  representatives  of the Parties  (subject  to restrictions  on federal  agency
participation),  local governments, affected communities,  and other interested  stakeholders,  and will be
convened within  90 days of the signing  of the ROD.

Notwithstanding  these uncatainties,  it is the intent  of the Parties  that if the Trust Fund is created it will
include  the following:

- A clear statement that will contain  the reasons  for the creation  of the Trust Fund and the purposes
to be served  by it.

- A definite  time for establishing  and tiding  the Trust Fun~ which the Parties  believe could  occur
as early as 2008, when the remedial  structures  and systems  may have been installed.
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●

●

●

●

An appropriate means for competent  and reliable management  of the Trust Funt including
appropriate criteria for disbursements  tim the Trust Fund to ensure  that the money will be
properly  used for the required purposes.

Restrictions  on land use or access  are incorporated  as part of this ROD. l%e Rocky Mountain Arsenal
National Wildlife  Refhge Act of 1992 and the FFA restrict  Mum land use and prohibit certain
activities  such as agriculture, use of on-post groundwater as a drinking source, and consumption  of
fish and game taken at RMA. Continued restrictions  on land use or access  are included  as an integral
component of all on-post alternatives.  Long-term management  includes  access  restrictions  to capped
and covered areas  to ensure  integrity  of the containment  systems.

Continued  operation  of the existing  CERCLA Wastewater  Treatment Plant to support the remediation
activities.

Stored, drummed waste  identified  in the waste-management  element of the CERCLA Hazardous
Wastes  IRA may be disposed  in the on-post hazardous waste  landfill  in accordance with the Corrective
Action  Management  Unit Designation  Document.

Continued  monitoring  as part of design  refinement for the mediation of stilcial soil  and lake
sediments  that may pose a potential  risk to wildlife (see Section  6.2.4.3).

Summary of the Off-Post Remedy

The Off-Post Operable Unit addresses  groundwater contamination  north  and northwest  of RMA. A ROD for

this operable  unit was issued on Decerrdxr  19, 1995. The selected  remedies for both of the operable units,

integrated  with the IRAs,  will comprehensively address  all contamination  at RMA. The components of the

selected  remedy  for the Off-Post Operable Unig presented below for informational  purposes, are as follows:

●

●

s

●

●

c

●

●

●

●

●

Continued  operation  of the Off-Post Groundwater Intercept and Treatment  System.

Natural  attenuation  of inorganic  chloride  and sulfate  concentrations to meet remediation  goals  for
groundwater in a manner consistent  with the on-post remedial action.

Continued  operation  of the NWBCS, NBCS, and ICS as specified  in Section  7.2 of the ROD for the
On-Post  Operable Unit.

Improvements to the NBCS, ICS, NWBCS, and the Off-Post Groundwater Intercept and Treatment
System as necessary.

Long-term  groundwater monitoring (including monitoring after groundwater treatment  has ceased) to
ensure  continued  compliance with the Containment System Remediation Goals  (CSRGS).

Five-year site  reviews.

Exposure  control/provision  of alternate  water as detailed  in the ROD for the Off-Post Operable Unit.

Institutional  controls,  including  deed restrictions  on Shell-owned property, to prevent  the use of
groundwater exceeding remediation goals.

Closure  of poorly  constructed wells  within  the Off-Post Study Area (see Figure D-1) that could  be
acting  as migration  pathways for contaminants  found in the Arapahoe aquifer.

Continuation  of monitoring and completion  of an assessment  by the AmIy and Shell of the NDMA
plume  by June 13, 1996 using a 20 parts  per trillion  (ppt)  method detection  limit.

Preparation of a study that supports  design  refinement  for achieving NDMA remediation  goals  at the
RMA boundary. The study will use a 7.0 ppt preliminary remediation goal or a certified analytical
detection  level readily available  at a certified commercial  laboratory  (currently 33 ppt).



Declaration

. Tilling  and revegetation of approximately  160 acres  in the southeast  portion  of Section  14 and the
southwest  portion  of Section  13 by the Army and Shell.

● Treatment of any contaminated extracted  groundwater prior to discharge  or reinfection  so that it meets
CSRGS that meet or exceed the water quality  standards  established  in the CBSGS and the Colorado
Basic Standards  and Methodologies  for Surface  Water.

Statutory  Determinations
The selected  remedy is protective  of human  health  and the environmen~ complies  with federal  and state

requirements that are legally  applicable  or relevant and appropriate  to the remedial action,  and is cost effective.

The remedy uses permanent solutions  and alternative  treatment  technologies  to the maximum extent

practicable.  Components of the selected  remedy satisfy  the statutory  preference for remedies that employ

treatment that reduces toxicity,  mobility,  or volume  as a principal  element.  The large volume of contaminated

soil  present  on the site precludes a remedy in which all contaminants  could  be excavated and cost  effectively

treated.

Because  this remedy will result  in hanrdous substances  remaining at RMA above  health-based  levels,  a review

will be conducted  no less than every  5 years  after commencement  of remedial  action  to ensure  that the remedy

continues  to provide  adequate  protection of human health  and the environment  and complies  with applicable

regulations.
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Shell Oil Company
c/o Hohe Roberts&  Owen  UC

Suite 4100

1700 Lincoln .=-

Denver, CO 80203

June 11, 1996

Environmental Protection Agency CERCLA Litigation  Unit
Region VIII Office of the Attorney General
One Denver Place, 999 18th Street 1525 Sherman Street, 5th Floor
Denver, Colorado 80202-2413 Denver, Colorado 80203

Re: Roe@ Mountain Arsenal--On-Post ROD

Ladies and Gentlemen:

Shell Oil Company (“Shell”) did not invoke dispute resolution on the draft final record of
decision for the On-Post Operable Unit of Rocky Mountain Arsenal (the “ROD’) under the
Federal Facility Agreement dated effkctive February 17, 1989 (the “FFA”), among the United
States Department of the Army, United States Environmental Protection Agency,  United States
Department of the Interior, Agency for Toxic Substances and Disease Registry, United States
Department of Justice, and Shell. Pursuant to paragraph 25.7 of the F’F~ Shell is therefore
deemed to have concurred in the draft final ROD.

Shell also does not object to the minor changes that have been made since the drafl final
ROD was issued.

The fial ROD is to be signed today. Shell confirms it will not challenge the final ROD
under paragraph 25.13 of the FFA.

This letter ailirms Shell Oil Company’s  long standing commitment  to a protective and
cost-effective remedy for Rocky Mountain Arsenal.

Very truly yours,

SHELL OIL COMPANY

wEiQE+-
Rand N. Shulman
Authorized Signatory



United States Department of the hterior

FISH AND WILDLIFE SEWICE
Mountain-Prairie Region

IN REPLY REFER TO MAILING ADDRESS: STREET LOCATION:

Fws/R6/RMA
Post Office Box 25486 134 Union Blvd.
Denver Federal Center bkwod, (kiOGidO 80228

Mai1 Stop 61170 Denver, CoIomdo 80225

JUN 111996

-s-

Raymond J. Fatz, Acting De uty
RAssistant Secretary of t e Army

(Environment. Safety and OccupationalHealth)
OASA(I, L&E)
110 Army Pentagon
Washington, D.C. 20310-0110

Dear Mr. Fatz:

On behalf of the Fish and Wildlife Service I am pleased to endorse and support
the signing of this On Post Record of Decision for the remediation of the
Rocky Mountain Arsenal. This ROD represents the culmination of years of
effort and resolves many years of negotiations between the involved parties.
It also represents a major milestone in transitioning the Arsenal to the
Refuge as envisioned by Congress in the Rocky Mountain Arsenal National
Wi1dlife Refuge Act of 1992.

There are issues yet to be resolved. The Service remains concerned that the
Trust Fund becomes a reality, and it is essential that sufficient water is
obtained for maintaining the lakes and revegetating the disturbed areas. It
is my hope that the implementation of the ROD results in an expedient and
effective remedy to enable the Rocky Mountain Arsenal to become one of the
Nation’s finest urban national wildlife refuges.

;-’ @2zi2
7Regi 1 Director ‘
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1.0 Site Name, Location, and Description
The Rocky Mountain  Arsenal  (RMA) NationaI Priorities  List (NPL) site is comprised  of two  operable units,] On

Post and Off Post. The On-Post  Operable  Unit is encompassed  by the boundaries  of RM.A; it occupies  27 square

miles in southern  Adams County, approximately  8 miles northeast  of Denver  (Figure 1.0-1).  Areas bordexing RMA

exhibit varied land use. TO the noxth  and east the land is primarily  agricultural,  except for Denver  International

Airpo~ around which a great deal of business  and residential  activity is ongoing  or scheduled.  The southern

boundary is adjacent to the Denver residential,  commercial,  and industrial community  of

former Stapleton International  Ai.rpofi  and the western boundary  is adjacent to Commerce

residential,  commercial,  and industrial.

Montbello and to the

City, where  land use is

Future land use for the On-post  Operable Unit is addressed  iU the Federal  Facility Agreement  (FFA),  which was

signed by the U.S. Army (Army),  U.S. Environmental  Rotection  Agency  (EPA), U.S. Agency for Toxic Substances

and Disease Registry  (ATSDR),  U.S. Fish and Wildlife  Service (USFWS),  U.S. Department of Justice,  and Shell Oil

Company (Shell) in 1989 (these entities  are collectively  refereed  to as the Organizations) pursuant  to Section 120 of

the Comprehensive  Environmental  Response, Compensation  and Liability  Act of 1980 (CERCLA).  Among  other

provisions,  the FFA states that it is a goal of the signatories  to make significant portions  of the site available for

beneficial public use and requires  the preservation  of habitat to the extent required  by the Endangered  Species Ac~

Migratory  Bird Treaty Act  and Bald Eagle Protection Act. ID October  1992, in conjunction with the future  goal of

beneficial public use and in recognition  of the unique urban wildlife  resources  provided  by RMA, President George

Bush signed the Rocky Mountain Arsenal National  Wildlife  Refbge Ac~ making  RMA a national wildlife refuge

following  EPA certification  that required response actions have been appropriately  completed. Once the EPA

Administrator  declares the site protective,  ownership  of the site will be transfemd to USFWS,

Restrictions  on land use at RMA or access to RMA are agreed to by the Army, EPA, USFWS,  Shell, and state of

Colorado  (Parties)  and are included as part of this Record of Decision (ROD). The Rocky Mountain Arsenal

National Wildlife Refuge Act and the FFA restrict  fiture land use, spcci~  that the U.S. government shall retain

ownership  of RMA, and prohibit  ce~in activities such as agriculture,  use of on-post  groundwater  as a drinking

source, and consumption  of fish and game taken at RMA.

1.1 Environmental  Setting

1.1.1 Physdography

RMA is located at the western edge of the Colorado Plains, near the foothills  of the Rocky Mountains.  It occupies

an area of rolling  terrain characterized  by grasskmds, shrublands,  wetlands,  aquatic habitats, and extensive weedy

areas, and it supports  a variety of plant and wildlife  species. The elevation  above mean sea level ranges  from

5,330  ft at the southeastern  boundary  to 5,130  R at the northwestern  boundary.

‘ Items printed in bold face are included in the glossary.
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Regional surface drainage is toward  the nofiwest  into the SOUth Platte River, which flows parallel to the northwest

boundary of RMA and eventually  joins the No*  Platte Wver in Nebmska.  l’lte land surfhce of RMA has largely

been shaped by fluvial processes  associated  with the SOUtb Platte River and its tributaries.  Wind-home  deposits

cover the alluvial  land surface in many areas, particularly  in the southern  and western  portions  of RMA.

1.1.2 Climate

According  to the National Climatic  Data Center records for Denver, the mean maximum  temperatures range born

43°F in January to 88°F in July; mean minimum  temperatures  range from 16°F in January  to 59°F in July.

Annual precipitation  averages approximately  15 inches (water  quivalent).  Average  monthly  precipitation is

highest in May and lowest horn December  through February. The maximum  precipitation events are heavy

localized thunderstorms  that occur during late sprbg and summer. Tornadoes  and severe hailstorms  may occur in

association  with intense thunderstorm  activity. Snowfall normally  occurs fkom September through  May. The

average annual snowfall  is 58 inches. Average monthly  snowfall  is highest  in March, when snow also tends to have

the highest  moisture  content. Snow generally  melts or sublimates  rapidly  at RMA and nonnalIy does not cover the

ground for extended periods.

The prevailing  wind is from the south. In summer, the strongest  win& are associated  with thunderstorms.  In other

seasons, the strongest  winds are generally horn  the northwest  quadrant  and are downslope  “chinook” winds. The

annual mean wind  speed at RM.A is approximately  9 mph, and the maximum  hourly  wind speed ranges from

approximately  33 mph to 38 mph. A maximum wind  gust of approximately  70 mph has been recorded  at RMA.

1.1.3 Existing Cukuml  Features

Most military and industrial  activities  at RM.A occuned in three areas: North Plants, South Plants, and the Rail

Yard.  Cultural feahues are generally  associated with these areas. The primary  roads at RMA form a grid that m.ns

along the township  section lines,

Structures  at RMA include  buildings,  foundations,  basements,  tanks and tank farms,  process  and nonprocess

equipment, pipelines,  sewers, and other manmade items such as electrical substations.  Most of these structures

(53 percent) are located in the South Plants area. Two smaller  groupings  of structures  occur in North  Plants

(12 percent) arid in the Rail Yard  (8 percent), and the rest (27 percent)  occur as individual  or small clusters

throughout  the site.

There are six former  disposal basins at RMA. Basin A was onginally developed as an unlined  evaporative basin for

disposal of aqueous waste horn the production  of mustard  and lewisite. Basin B was used as a holding  pond for

overflow born Basin A. Basins C, D, and E were created from natural depressions  to hold overflow  aqueous wastes
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born preexisting basins. Basin F, pattialiy remediated under the Basin F Interim Response Action (IRA), was an

asphalt-limed evaporation basin. Other disposal sites include the Army and Shell Trenches and sanitary landfills.

Three boundary groundwater containment systems, the NoI@ Northw% and Irondale systems (NBCS, NWBCS,

and ICS, respectively), are present at RMA. ‘Ibese systems are designed to treat and to prevent the migration of

groundwater contamination to off-post areas. Each system consists of an atIsy of extraction wells, water treatment

facilities, an army of injection wells, an~ at the NBCS, recharge trenches.

Tlwrc are also four rntemai groundwater treatment systemq the Motor POOLRail Y@ Basin F, and Basin A Neck

IRA systems. Extraction wells in the Motor Pool and Rail Yard XRAsystems pump water to the ICS for treatment

prior to reinfection at the ICS. At the North of Basrn F IRA, water is extmctd and piped to the Basin A Neck IRA

system for treatment. ‘I%cBasin A Neck IIU is a pump-and-treat system that intercepts and treats contamination in

groundwater as it moves northwest from Basin A. Water is reinfected at the Basin A Neck reinfection trenches.

1.1.4 Cultursi Resources

Previous to Army operations at RMA, a patchwork of small inigated f-s occupied the southeastern and north-

central portions of the site and Iarger dryland farms and ranches occupied the northeastern potion. Lakes in the

southern portion are remnants of this agricultuml past. Prior to 1850, the site was used by Native American tribes

indigenous to the are% such as the Cheyenne and Arapaho.

The Army is in the process of completing cuitural resource surveys that will identi@ structures or sites that maybe

protected under the National Historic Preservation Act (36 CFR 800) or the Archeological Resources Protection Act

(16 USC Section 469 a-l). To determine the extent of historical and prehistorical resources existing on the ctummt

RMA site, several areas were investigated by different archeological teams. To bring all these studies together, as

well as to close any information gaps, a complete RMA-wide surface sweep was conducted. A final report

summarizing the results of this survey will be completed in summer 1996 prior to initiating on-post remedial

actions. Native American sites and fitnnsteads at RMA were investigated.

No National Historic Register nominations have been made as a result of these activities, but two potentially eligible

National Historic Districts were determined to exis~ the No* Plants manufacturing area and the South Plants

manufacturing area. Due to their significant contribution in the Cold War, particularly the North Plants are%

consultations were entered into with the Colorado State Historical Preservation OffIce (SHPO). Because

contamination and Chemical Weapons Convention issues require the desbuction of these potentially eligible

districts, a Historic American Engineering Record of the districts is being prepared in advance of demolition, as is a

video history of former residents and workers at RMA Current projects in South and North Phmts are camied out

under an Interim Memorandum of Agreement between the Amy, SHPO, and USFWS.



Record  of Decision for tho On-Post Operable Untt

1.2 Geology
W is located within the Denver Bx~ fm asymmetrical  depression  approximately  300 miles long and 200 miles

wide. The sedimentary  rocks in the Denver Basin are more than 10,000 ft thick. Only the surficial  soil,

unconsolidated  alluvium,  and Denver Formation  units are of interest  for remedial  actions at RMA.

Virtually  all of RMA is covered with unconsolidated  alluvial and windblown  sediments  that may locally reach

thicknesses  of 130 R. Due to the nature of the alluvial deposition  and erosion  and the irregular  bedrock surface  on

which the alluvium lies, there is little lateral continuity  in the alluvial units, and the spatial relationships between

them arc complex. The thickest  deposits of these alluvial sediments  occur in paleochanncls eroded  into the

underlying  Denver Formation,  which consists of sandstones,  siltstones,  and claystones.  The paleochannels, which

were incised in the bedrock  surfiice and subsequently  filled with alluvial deposits,  influence  regional groundwater

flow and the direction  and rate of movement  of groundwater  plumes at RM.A.  The major paleochannels on pOSL the

First Creek and Lrondale channels, direct regional groundwater  flow to the north and north-northwe~ respectively.

At R.MA, the Denver Formation  is exposed in only a few isolated  outcrops.  The unit ranges  born approximately 200

to 500 ft in thickness,  and is separated from the underlying  Arapahoe Formation  by a relatively impermeable

claystone interval 30 to 50 R thick. The Arapahoe Formation  consists  of 400 to 700 ft of interbedded  conglomerate,

sandstone, siltstone,  and shale. The upper portion of the Arapahoc Fotmation consists  predominately of 200 to

300 ft of blue to gray shale with some conglomerate  and sandstone  beds. The lower  portion  of the formation

consists primarily  of sand, gravel, and conglomerate  and is a source zmc for many water-supply  wells in the area.

1.3 Hydrology

Flow of surface water at Rh4A occurs through a nework of

basins and three smaller  sulxatchments  are recognized within

streams, lakes, and canals. Four principal drainage

RMA and include the First Creek, Lrondale Gulch,

Sand Creek, and Second Creek drainage basins and the Basins A and F and Sand Creek Lateral subcatchments.

Streamflow  at RMA is highly variable. Seasonal variations  in stream discharge  are generally  greater  than average

year-to-year  variations  and are strongly  affected by the amount of urban runoff, released  or dive~d flow, and direct

precipitation.  Streams at RMA are generally interrnitten~ and highest flows tend to occur during  spring nmoff and

during major storms. Water levels in the lakes are less variable than stream discharge  and are regulated. Peak

storage volumes  usually occur in spring or early summer.

Groundwater  flow occurring  within the alluvium and the uppermost weathered portion  of the Denver  Formation has

been designated  as the unconfined  flow system (UFS).  Deeper  water-bearing  units within  the Denver Formation,

which are designated  as the confmcd flow system (CFS), are separated born  the UFS by low-permeability confining

units. Depending  on site-specific  hydrological  characteristics,  varying  degrees of hydraulic interchange are possible

1-4
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between surface water and groundwater  and between the UFS and CFS. h genem analytical and hyd.mulic  data

indicate little hydrmdic interchange  between the UFS and CFS.

The UFS includes saturated  potions  of the unconsolidated  materials  overlying  the Denver  Formation,  the weathered

upper portion  of the Denver Formation,  U@ where the Denver Formation  is missing near the South Platte River, the

weathered  upper portion of the Arapahoe Formation. The CFS includes  the deeper portions  of the Denver

Formation and the underlying  ~ahm Formation.  Water enters the UPS as infiltration  of precipitation; seepage

horn lakes, reservoirs,  streams,  canals, and buried pipelines;  flow tim upgradient  regional flow; and flow horn the

underlying  CFS. Water is discharged  from the UFS as seepage to lakes and streams,  underflow  to off-post  areas

north and west of RM.A,  and downward  flow into the CFS. The UFS may gain or Iose water at various  bcations

and at different  times of the year.

The CFS consists of strata within the Denver Formation  collectively  referred  to as the Denver  aquifer,  where  water

residing in permeable  sandstone or fktured lignite is confined above and below by relatively impermeable shale or

claystone. Water enters the CFS primarily  through regional updip flow and vertical  flow from the overlying UFS.

Water is discharged  horn the CFS by lateral flow into the UFS (where  the strata are transmissive) or by leakage to

the tipahoe aquifer. The UFS is the principal migration  route for groundwater  contaminants at Rh4A. Some low-

level contamination  is present  in isolated  portions  of the CFS, but the spread of contamination  has been minimal due

to the limited permeability  and discontinuous  nature of the water-bearing

migration  pathway has been identified  for the CFS and no production  wells at

CFS.

1.4 Biological  Habitat

zxmes in the CFS. No contaminant

RMA cmently  obtain water from the

RMA is situated within a temperate  grassland  region and is part of a broad transition zone between mountain and

plains habitats. Tall-grass  species are common in moist areas and short-grass  species prevail  in dry areas. On-post

human activity has resulted  in vegetation dominated  by weedy species and early successional  colonists typical for

the region. Cwently,  88 percent of the Rh4A land surface is vegetated. Of this total, 41 percent  suppozts early

successional  plant communities  and 19 percent supports  crested wheatgrass,  which was used in the 1930s and 1940s

to stabilize land susceptible  to erosion. The remaining  28 percent supports  shrublan~  patches  of yucca  riparian

woodlands,  cattail marshes  and other wetland  types, locust and wild plum thickets, upland groves  of deciduous

trees, and ornamental  plantings.  Each of these varied plant groups  provides potential  wildlife  habitat.

Regional wildlife  is dominated  by species of prairie, steppe, and savanna communities.  ‘he wildlife  species

inhabiting  R.MA are those found  in similar  habitats off post. RMA supports  populations  of deer, hawks,  and eagles,

as well as numerous  other mammals,  birds, and other animals. In contrast  to surrounding  urban areas where these

species are hunted or are sensitive  to human presence, RMA provides  a relatively less disturbed  habitat that is
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attractive  to wildlife,  Its huge acreage of diverse open habitats interspersed  with lakes, small wodcd areas, and a

mixture of native grasses  and td weedy forbs, along with a Iack of

contributed  to an abundance of many wildIifc species. TIM abundance and

and mammalian predators.

hunting  pressure  and disturbance,  have

availability  of prey species U&acts  avian

Twenty-six  species of mammals  have been obsemed  at R.MA,  a number  that includes all of the common  mammals

that inhabit the prairie grasslands  of the Colorado  Front Range, One hundred  seventy-six  species of birds  have been

observed  at R.MA,  which is approximately  40 percent of all bird species mxxded m the state of Colorado.  The

species richness  of RMA birds  is high relative  to that of the region, At least two regionally  rare or declining species

(Cassin’s sparrow and Brewefs  sparrow)  arc relatively  common breeding  birds  at RMA. Raptor population  density

and species diversity  are comparable  with those at other sites in the region. Winter

that of the bald eagle, are a prinwy attraction  for the 20,000 to 30,000 visitors

season.

raptor  populations, particularly

that come to RMA during  this

Several species of reptiles  and amphibians  may be encountered  in nearly every habitat type at RMA. Incidental

observation  has recorded  61 percent (or 17) of the 28 species of reptiles  and amphibians  that could potentially occur

at Rh4A. The four lakes in the South Lakes area support  aquatic communities,  although aquatic insects appear to be

largely absent.
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2.0 Site History and Enforcement Activities
2.1 Production  and Operational  History
RMA was established  by an act of Congress  in 1942 to manufacture chemical warfare agents  and agent-filled

munitions  and to produce incendiary  munitions  for use in World  War II. Initial  facility  building activities  included

construction  of the South Plants  manufacturing complex,  extension  of railway systems  onto RMA, construction  of a

railway  classification  yard and service  and maintenance facilities  in Sections  3 and 4, modifications  to preexisting

inigation  reservoirs (Lake Lado~  Lower Derby Lake) and constmction  of a new reservoir (Upper Derby Lake) to

supply the South Plants  complex  with process  cooling  water, and construction  of three seepage  ponds  in a large

earthen  depression  in Section  36. Prior to 1942, the area was largely  undeveloped ranchland and farmland.

The frst  major products  produced at RMA were mustard  gas, lewisite,  and chlorine gas. From 1942 to 1943, the

Army manufactured Levinstein  mustard  in the South Plants. Lewisite  was manufactured  be~een  April  and

November 1943. Mustard  and lewisite-filled  munitions,  as well  as bulk product in 55-gallon  drums,  were stored  in

“toxic  storage  yards”  in Section  5,6, and31.

Incendiary  munitions  were produced at RMA during and after  World  War II. They included  100-lb M47  bombs

filled with napalm  gel and 10-1b  M-74 bomblets  filled with an incendiary  mixture composed of magnesium dust,

sodium nitrate,  and gasoline.  These  bomblets  were assembled  into 500-lb  cluster  bombs.  Once filled, incendiary

and cluster  bombs  were stored in open storage  areas  and bunkers  in Sections  5, 6, 7, and 8. Stockpiles  of 10-lb,  6-

lb, and 4-lb bomblets  were tested  in a munitions  facility  in Section  36. During the Korean War conflict munitions

filled  with white  phosphoms, artillery  shells  filled with distilled  mustard,  and incendiary  cluster bombs  were

manufactured,  and during the Vietnam  conflict  approximately  1.3 million  white  phosphorus grenades, 7.8 million

button bombs,  12.2 million microgravel units, and 7 million  experimental  sandwich  button  bombs  were

manufactured  at RMA.

During  the 1950s and into  the 1960s,  obsolete  and deteriorating  World  War II ordnance were demilitarized  at RMA

by either  draining  and neutralizing  the contents  and burning  the remains or by controlled detonation  or open

burning.  From 1957 to 1959, four areas  in Sections  19,20,29, and 30 were used for surface detonation  and burning

of more than twenty-two thousand  500-lb  incendiary  bombs.  Between  1971 and 1973, 3,071 tons of obsolete

mustard  agent  were destroyed.

From 1950 to 1952, the Army designed  and constructed  the North Plants  complex in Section  25 to manufacture the

nerve agent  GB, also called  Sarin. GB was manufactured in the North Plants  from 1953  to 1957, the major site for

the free world’s  production  of GB during this period.  GB munitions  were demilitarized  in the early  1970s.  One-ton

containers  of bulk GB, bulk VX nerve  agent GB-filled bomb clusters,  and GB-filled Weteye bombs  were stored  in

FOSTER  w WHEELER
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toxic storage  yards  in Sections  5, 6, and 31. Diisopropylmethyl  phosphonate (DIMP) is a byproduct  of GB

manufacture.

Between  1962 and 1968,  wheat was cultivated  on nearly  600 acres  in portions of Sections  23,24,25,  and 26 for the

purpose  of producing ‘IX, a crop agent. TX is a plant pathogen  commonly known as “wheat  rust” that does not

affect  animals  or humans.  In 1972, stockpiled  TX was incinerated  and the ash disposed  in Section  19.

The Hydrazine Blending  and Storage  Facility,  located  just east  of the South Plants  in Section  1, was owned by the

U.S. Air Force  and operated  by the Army between 1961 and 1982. It was used to produce Aerozine 50, a rocket

fiel primarily  used in the Titan and Delta missile  operations.

Portions  of the South Plants  manufacturing complex  were leased  to private industry  following World War II,

primarily  for the production  of pesticides.  Nine companies  conducted  manufacturing  or processing operations  in

South  Plants between 1946 and 1982, when all Army manufacturing and processing operations  in South Plants

ceased.  The two major lessees  of facilities  in South Plants  were Julius  Hyman and Company (Hyman) (1947–52)

and Shell Chemical  Compauy (1952-82).  Colorado  Fuel and Iron (CF&I) also manufactured  chlorinated benzenes,

chlorine,  naphthalene,  caustic,  and dichlorodiphenyltrichloroethane  (DDT) at South Plants  between 1946 and 1948.

Hyman  manufactured chlorinated  pesticides  including  aldrin, dieldrin,  and chlordane.  The company also

manufactured or brought to RMA feedstock  chemicals  used in manufacturing its

included  hexachlorocyclopentadiene  (HCCPD), bicycloheptadiene  (BCHPD),

cyclopentadiene,  hydrogen peroxide,  acetylene,  and chlorine.

In 1942, the South  Tank Farm was constructed  in the northwest quarter of Section  1

commercial  products.  These

dicyclopentadiene  (DCPD),

in an area in the southern  part

of South Plants  as part of the initial construction  at RMA. lle South Tank Farm included  11 storage  tank locations

that were used for storage  of DCPD, crude BCHPD bottoms,  isopropyl  alcohol,  suhric acid D-D fiunigan~  and

dibromochloropropane (DBCP) by Hyrnan and Shell. In 1948, during  the period when CF&I was leasing  facilities

at South Plants, 100,000 gallons  of benzene  were spilled  in an undisclosed  location.  In 1979,  Shell detected

benzene  in soil  samples  collected  in the South Tank Farm area. Subsequent  sampling  under the Remedial

Investigation  (RI) Program (see Section  2.3) revealed the presence of benzene, toluene,  xylene, DCPD, and

BCHPD  in groundwater in the area.

In 1952, Shell acquired  the stock of Hyman, which continued  as a lessor  until 1954 when it was merged into Shell

Chemical  Company.  Following  the merger, Shell leased  and constructed  additional  facilities  in South Plants.  From

1952 to 1982,  Shell produced chlorinated  hydrocarbon insecticides,  organophosphate insecticides,  carbamate
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insecticides,  herbicides,  and soil  fhrnigants.  These products  include  Akton,  aldrin,  Azodrin, Bidrin,  Bladex, Ciodrin,

Dibrom,  dield.r@  endrin,  ethyl parathion, Gardon~  Lan@ methyl parathion, Nernagon  (DBCP), Nudrin,

Phosdrin,  Planavin,  Pydrin,  ravap,  and Supona.

me process  water system installed  by the Army in 1942 circulated cooling  waters iiom the South Lakes area of

South Plants  through  South Plants  and back to the lakes. In May 1951, an accidental  discharge of caustic  soda into

the process  water system  at RMA occurre4  resulting  in a massive  fish  kill in Lake Ladora. Subsequently,  samples

of surface  water,  surface foam, green  algae,  and sediment  from Lake Ladora and Lake Mary were found to contain

concentrations  of aldrin,  diekirin,  Gardon~  Bidrin,  and heavy metals.

2.2 Waste Disposal  Operations
Throughout  the 1940s,  1950s,  and 1960s  solid wastes  generated at RMA were disposed  in Section  36, east  of Basin

A. The Army’s  operations  at RMA generated miscellaneous  solid  chemical wastes as well  as potentially

contaminated  tools, equipmen~  unwanted containers,  rejected incendiaries,  and empty  munitions casings.  These

materials  were decontaminated with caustic  or other appropriate decontaminants  and the residue hauled  to burning

pits  for incineration.

.
The burn pits  or trenches  were normally  8 to 10 ft deep and 100 to 200 ft long, and were usually  dug with earth-

moving  equipment  and draglines.  Four to five tons of lumber were placed  in the bottom  of the pit and the potentially

contaminated  materials  were placed on top of the lumber.  When the pit was full, additional  wood was placed on top

of the materials,  300 to 500 gallons  of fhel oil poured onto the heap, and the contents  burned. Rejected lots  of

napalm or M-47 incendimy  bombs  were sometimes  used as fbel for the fire. After burning, the metal  was tested to

determine  whether it was flee of contamination.  If testing  revealed the presence of contamination,  the metal  was

burned again. In 1957, several  hundred tons of scrap  metal  were recovered from the burn pits and sold. In addition,

16 mustard-contaminated  forklifts  were retrieved and salvaged.  Ailer  use, bum pits were backfilled with excavated

soil.  In 1969, the Amy  halted  decontamination  of contaminated materials  by open pit burning;  contaminated

material  was subsequently  stored  in contaminated equipment  dumps,  which  began  to increase  substantially  in size.

Open pit burning  continued  only for the purpose  of destroying  explosives,  burster charges, rocket propellant  and

rocket  motors.

In addition  to the solid  waste  burn pits, the Army operated a number of sauitary  landfills  in Section  36 (north  of

South  Plants),  in Section  4 (west of South Plants),  and in Section  30 (northeast of North Plants).  Although sanitary

landfills  were generally  used for disposal  of uncontaminated wastes,  contaminated  wastes may have been

occasionally  disposed  at these  sites.
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Beginning  in 1942, most aqueous  wastes from South Plants  operations  were treated with sodium  hydroxide and

were discharged  through  the chemical sewer into the Basin A area. Aqueous waste  !iom the chlorine  plant at the

west end of South Plants  was initially  discharged into the Sand Creek Lateral, where it ultimately  discharged into

First Creek in Section 25. However, the resulting dissolved  solids  levels  in First  Creek were considered too high, so

this waste  stream  was subsequently  diverted  into unimproved Basins  D and E in Section  26. In 1946,  overflow horn

Basin A was channeled  into Basin B and subsequently  into Basins  D and E. l%e locations  of these source  areas  are

shown on Figure  1.0-1.

In 1953, the unlined  basin network was upgraded to facilitate  handling of all liquid  wastes fkom both North Plants

and South Plants. Basin C was constructed  to handle  all liquid wastes fkom South Plants  as well as overflow from

Basin A. Overflows  from Basin C were in turn channeled into Basins  D and E.

In a subsequent  effort to consolidate  aqueous  wastes,  and in response to complaints  by nearby residents  about

contaminated  groundwater, the Army constructed  Basin F in late 1956. Basin F was the only disposal  basin  at RMA

equipped  with a catalytically  blown asphalt  liner  to protect the substrate  from infiltration  by contaminated  material.

In 1951, Shell disposed  of approximately  1,000 cubic  yards  of materials resulting from the production of HCCPD.

This tan-y, chlorinated  material  was buried in thin-gauge caustic  bamels and in bulk in an unlined pit in the South

Plants Central  Processing  Area.  Although  potential  migration  pathways  exis~ groundwater data indicate  that these

wastes  are immobile.

In 1961, the Army commenced what was hoped  to be the final solution  to R.MA’s chemical waste  disposal  problem.

An injection  well  was drilled  12,045 R deep into Precambrian rocks  beneath Basin  F. Between March 8, 1962, and

September  30, 1963, approximately  104 million  gallons  of treated effluent waste  from Basin  F were injected  into

the deep disposal  well at rates of 100 to 300 gallons  per minute (gpm).  A total of 165 million  gallons  of waste  were

disposed  using this method.  Operations were suspended  on February 20, 1966, due to growing suspicion  that the

injection  operations  had caused  an unusual  series  of earthquakes  centered in the RMA area.  The well  was properly

plugged  and abandoned  on October 22, 1985.

2.3 Previous  Investigations
Since the early 1950s  potential  contamination  of the flora and fauna  at RMA and various  aspects  of the ecology of

these organisms  have been studied.  Initial  studies  were conducted  in response  to reports of wildlife mortality  and

agricultural  damage.  By the late 1950s,  complaints  of groundwater pollution  north of RMA began to surface.  In

1974, the Colorado  Department of Health  (now the Colorado  Department  of Public  Health  and Environment or

CDPHE) detected  DIMP in a groundwater well nofi of RMA. Ecological  investigations  of broader scope  were

conducted  in support  of on-post contamination  assessments  and restoration  planning programs that began  in the
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1970s,  and it was during  the rnid-1970s  that the first ecological  surveys  were conducted.  Some of these studies  had

an RMA toxicological  or ecological  emphasis,  while  others  were conducted at RMA in support of the proposed

Stapleton  International  Airport  expansion  onto RMA property and county-wide  wildlife  habitat  planning.  More

recent studies,  initiated  in the early 1980s,  were performed in compliance with CERCLA and in support of active

litigation involving  the United  States, the state of Colorado,  and Shell.

In 1974, the Army established  a Contamination  Control  Program at RMA designed  to ensure compliance with

federal  environmental  laws. Under the Contamination  Control  Program, a number of investigations  were conducted

by the U.S. Army Toxic  and Hazardous Materials  Agency (USATHAMA) during  the 1970s  and early  1980s.  The

results  of these  investigations  indicated  that the contamination  at RMA was concentrated mainly in the alluvial

sediments  and alluvial  groundwater, with minor amounts  of contamination  in the Denver Formation.  Based on this

information  and personal  intemiews, a contamination  control  strategy  was developed for RMA that was designed  to

be consistent  with pertinent  state and federal  statutes.  In 1984, USATHAMA, under a separate  division  created

specifically  to deal with the contamination  at RMA, i.e., Program Manager for Rocky Mountain Arsenal (PMRMA),

initiated  a series  of investigations  required under CERCLA, the RI/Feasibility  Study (F’S) and the Endangerment

Assessment.  A flow diagram  of activities  that have been and are currently  being  conducted under these programs is

presented  in Figure  2.3-1.

Six of the more recently conducted  studies  have direct relevance to the selection  of the prefemed  remedial

alternatives.  These include the following:

. Human  Health  Exposure  Assessment for Rocky  Mountain  Arsenal (Ebasco 1990)

. Remedial  Investigation  Summary Report  (Ebasco  1992a)

. Development and Screening  of Alternatives Report  (Ebasco 1992b)

. Human  Health Exposure  Assessment  Addendum for Rocky  Mountain  Arsenal (Ebasco 1992c)

. Integrated  Endangerment  Assessment/Risk  Characterization  Report (Ebasco 1994)

. Detailed  Analysis  of Alternatives Report  (Foster  Wheeler Environmental  1995a)

The general  time frame  under which major RMA documents  were completed is presented in Table  2.3-1. These and

other  comprehensive documents  regarding the remediation  of RMA have been made available  for public review at

the Joint Administrative  Record Document Facility  (JARDF), which  is located  at the west entrance to RMA at 72nd

Avenue  and Quebec Stree~ and at eight area libraries  (see Section  3).

2.4 Past and Ongoing Response Actions
Since 1975, the Amy  and Shell have undertaken numerous efforts  to protect on- and off-post human health  and the

environment by implementing  early remedial  actions  and IRAs to begin  the remedial actions  at the most highly

contaminated  sites.  Ws were undertaken at RMA in advance  of the ROD to stop the spread  of or eliminate
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contamination  and to begin  the actual  remediation.  A site investigation  and alternative  assessment was pefiormed

for each IRA. All IRAs that require the removal of material  are carried  out in accordance with applicable  laws and

regulations  and are consistent  with and contribute  to the efficient  @oxmance  of the prefemed  alternatives  for the

On-Post  and Off-Post Operable Units.

Fourteen  IRAs have been completed by the Army and Shell or will be incmpomted  into the final remedy as follows:

. Groundwater Intercept and Treatment North of RMA – This IRA was undertaken to address  groundwater
contamination  that had migrated off post prior to installation  of the boundary extraction  and treatment
systems  on post. A groundwater extraction  and treatment  system  is now in place north of RMA for
treatment  of DIMP, solvents,  and pesticides.  The IRA includes  one extraction  and reinfection  system
located  along Highway 2 be~een  96th Avenue and 104th  Avenue and another near 108th  Avenue and
Peoria.  The extracted water is treated by granular activated  carbon (GAC) to Containment  System
Remediation Goals  (CSRGS) for organics at a treatment  plant located on Peona and reinfected  into the
aquifer.  Construction  of this IRA was completed in 1993;  treatment  of groundwater  at the north  boundary
is ongoing.

● Improvement of North Boundary Containment and Treatment System and Evaluation  of Existing Boundary
Systems  - The NBCS was originally  designed  to remove and treat contaminated water reaching the north
boundary.  Groundwater is extrac@  treated by GAC, and reinfected  into the ground.  The primary
contaminants  at this location  are chloroform, dieldrin,  DIMP, DCPD, and organosulfbr compounds.  l%e
original  system consisted  of extraction  wells,  a 6,740-ft  slurry wall,  a recharge sump,  filters  to remove
particles  I!iom water, three  large (20,000  lb) carbon  adsorbers  to treat organic  contaminants  to CSRGS from
groundwater, and reinfection  wells.  Groundwater is treated at a rate of 220 to 300 gpm. Operational
improvements  were implemented  as part of the IRA and the reinfection  system for treated water was
improved  by addition  of recharge trenches along  the entire  portion of the extraction well system  and the
slurry wall. Constmction  of the improvements  to the NBCS was completed in 1993;  treatment  of
groundwater is ongoing.

The NWBCS was designed  to remove and treat contaminated groundwater migrating toward the northwest
boundary.  The original  system included  an extraction  system,  GAC treatmeng and a reinfection  system  as
well as a sky wall to control  contaminant  migration.  The system  has been improved under two different
IIWS, the Short-Term  Improvements  and the Long-Term Improvements IRAs. The slurry  wall,  which
originally  measured 1,425 ~ was extended  by 665 ft under the Short-Term Improvements  IRA. Five
extraction  wells  were added  to the original  15 extraction  wells,  and the number of reinfection  wells  was
increased  from 21 to 25. The IIU modifications  increased  the amount of water treated in the NWBCS from
approximately  900,000  to 1.4 million  gallons  per &y. The Long-Term Improvements  W involved  the
addition  of seven monitoring  wells,  one extraction  well, and an expansion  of the monitoring  program for
the system. Groundwater is treated to CSRGS for organic  contaminants. Construction  of the
improvements  to the NWBCS was completed in 1993.

The ICS was designed  to remove and treat contaminated groundwater migrating toward the western
boundary.  The original  system  included  two parallel  rows of extraction  wells,  one row of reinfection
(recharge) wells,  and GAC treatment.  This system  was designed to treat a DBCP plume migrating  fkom the
Rail Yard.  The system was improved  during  the IRA by installing  four extraction wells approximately
2,000 R upstream  from the original  system,  adding  nine new recharge wells  adjacent to the original  system,
and converting  three  of the original  extraction  wells  to recharge wells.  Groundwater  is treated to CSRGS
for organic  contaminants.  Construction  of the improvements  was completed in 1991.

. Groundwater Intercept and Treatment North of Basin F - The purpose  of the Basin F Groundwater M
was to intercept  and remove contaminated  groundwater migrating  fim the Basin F area toward the
northern  boundary.  The IRA involves  extraction,  treatment  to CSRGS,  and reinfection  of groundwater.
Water is extracted from a well  north  of Basin  Fat a rate of 1 to 4 gpm (approximately  1 million  gallons  per
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year).  The extracted water is piped  to a treatment  system  located  at Basin  A Neck for removal of volatile
contaminants  (solvents)  by air stripping,  and the remaining contaminants,  such as pesticides,  by GAC.
Treated water is reinfected  in recharge trenches at the Basin  A Neck area.  Construction  of this IRA was
completed in 1990;  treatment  of groundwater is ongoing.

Closure  of Abandoned Wells  -At numerous locations  throughout RMA, old or deteriorating farm wells
and unused  on-post wells  have been located  and cemented closed.  This IIL4 was completed in 1990.

Groundwater Intercept and Treatment System in the Basin  A Neck Area - The Basin  A Neck W was
designed  to capture  and contain  contaminated groundwater migrating fkom the Basin  A area.  The IR4
consists  of extraction  wells  for removal of groundwater horn the aquifkr,  a slurry  wall to minimize
migration  of contaminated groundwater, a treatment  system,  and a reinfection  system  consisting  of several
recharge trenches.  Approximately 12 to 20 gpm (5 to 10 million  gallons  per year) of groundwater are
extracted  and treated to CSRGS by GAC at the Basin  A Neck EM treatment  system.  The contaminants
removed from water include  solvents  and pesticides. Construction  of the Basin  A Neck system  was
completed in 1990;  treatment  of groundwater is ongoing.

Basin F Liquids,  Sludges,  and Soil Remediation – This M has included  transf~ of the basin liquids  and
decontamination  water into temporary storage  tanks and a lined covered surface impoundment  (Pond A);
construction  of a 16-acre lined waste  storage  pile with a leachate  collection  system;  excavation of 600,000
cubic yards of Basin F soil  and placement  into the wastepile;  and incineration  of the stored  liquids  by
Submerged Quench Incineration  (SQI).  This IRA was completed in two phases.  The first phase, which
involved  the containment of the sludgeskoil,  was completed in 1989. The SQI system,  which became
operational  in May 1993, was shut down in July 1995 following  the completion of the treatment  of
approximately  11 million  gallons  of waste  liquids. The SQI, storage  tanks, and pond were closed in
accordance  with a CDPHE closure  plan. The tank fm and pond areas  were clean  closed  to specific
closure  petiormance  standards  for contaminants  in the Basin F liquid. The SQI was demolishe~ and some
of the process  equipment was salvaged.  All field and administrative  closure  activities  were completed by
May 30, 1996.

Building  1727 Sump Liquid  - Liquid  in the Building  1727 sump  was treated by activated  alumina and
GAC to remove contaminants  that included  arsenic  and DIMP. This IIU eliminated  any remaining threat
of liquid release  i%om the sump; it was completed in 1989.

Closure  of the Hydrazine Facility  - This facility  was used as a depot  to receive, blent store,  and distribute
hydrazine  fhels. Wastewater stored at the facility  was treated on post  at the SQI facility,  the structures
demolishe~  and the debris  removed. Uncontaminated  materials at the site were salvaged for recycling and
reuse,  and contaminated materials  were disposed  at an off-post  permitted  hazardous  waste landfill.  The
area encompassing  the former facility  was regraded and revegetated following  demolition  and debris
removal.  This IIU was completed in 1992.

Fugitive  Dust  Control – In 1991, the Army completed the reapplication  of a dust  suppressant  (Dusdown
70) in Basin A as part of this IRA. Hydro-seeder trucks  were used to spray  a nontoxic,  water-based  dust
suppressant.

Sewer Remediation – As part of this IM, sanitary  sewer manholes were plugged  to eliminate  the transport
of contaminated groundwater that may have entered  the sewer system  via cracks or loose connections.
This IRA was completed in 1992.

Asbestos  Removal - This I’M is part of the Army’s ongoing  survey  of asbestos  on pox including  removal
and disposal  activities.  The survey  and removal of tiable  asbestos  from occupied buildings  were com-
pleted  in December 1989. The Asbestos  IRA activities  continue  as part of the final structures  remediation.

Remediation of Other Contamination  Sources  - Under this IRA, the following contamination  sources  have
or are being  minimizd  or eliminated:

– Motor Pool - A groundwater extraction  system  was constructed  to remove trichloroethylene  (TCE) in
groundwater in the Motor Pool area. Because the low levels  of TCE present in this water can be
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effectively treated by GAC, the water is piped  to the ICS for treatment.  ‘l’he  amount of water extracted
fkom the Motor Pool area is approximately  100 gpm. A soil vapor extraction  (SVE) system  was also
constmcted  to draw vapors  containing  volatile  contaminants  fkom the soil. Extracted vapors are sent
first to a separation  tank to remove the water vapor and then to a treatment  system  where the volatile
cmtaminants are treated.  Soil vapor extraction  was conducted at the Motor Pool area between July and
December 1991 to remediate TCE-contaminated  soil. Two vapor extraction  wells  as well  as four
clusters  of soil gas monitoring wells  were installed.  The Motor Pool groundwater  extraction  system  is
cumently operational.

- Rail Yard - This W was conducted  to assess  a potential  DBCP problem in this area and introduce
cleanup  measures if necessary. It was decided that groundwater removal would be necessary,  but that
adequate  treatment  could  be provided at the ICS at the western boundary of RMA. ‘I%e Rail Yard IRA
extraction system  consists  of a row of five wells  that extract  approximately 230 gpm of groundwater
containing  low levels  of DBCP. The water is piped  to the ICS where DBCP is removed by GAC. Two
additional  wells  fi.uther  downgradient act as a backup system.  Treatment  is currently ongoing.

- Lime Settling  Basins  - Workers  constructed  a soil  cover over the Lime Settling  Basins  area to isolate
the basins  horn the ground  surface and minimize the amount of rainwater  seeping into the basins.  The
construction  of the cover was completed  in 1993.

- South Tank Farm Plume - The South Tank Farm consists  of 11 tanks used for storage  of alcohol,
BCHPD bottoms,  DCPD, D-D soil  fiunigang  and sulfh.ric  acid. Records  indicate  benzene was also
used or stored  in this area. The South Tank Farm Plume,  located  between South Plants  and the South
Lakes  are~ consists  of two separate  groundwater plumes  extending  toward the lakes,  one of which
consists  of light nonaqueous phase  liquids (LNAPLs). The M alternative  consisted  of continued
groundwater monitoring  to veri~ that no additional  action  was necessary due to the natural
degradation  of the contaminants.  Alternative  assessment  activities  were completed in 1994.

In 1991, an SVE field demonstration,  which  included  collection  and analysis  of soil, LNAPL, SVE
offgas,  and soil  gas samples,  was designed  for specific  application  to the South Tank Farm Plume.  The
resulting  data were used to evaluate  the performance, effectiveness,  and operating parameters for an
SVE system  in the area of the plume.  Based  on the results  of the demonstration,  it would take more
than 10 years  for the SVE process  to remove the majority  of the mass  of contaminants  that would
remain  after LNAPL recovery was no longer  f@asible.

- Amy  Trenches - Soil  samples  collected  horn representative trenches showed elevated concentrations
of ICP metals and relatively low concentrations  of arsenic,  mercury, and many organic  contaminants,
including  members of all the analyte  groups  except pesticide-related  organophosphorous compounds
and organonitrogen  compounds. A large variety  of tentatively  identified  compounds were also
detected  in the trench  soil.  High concentrations  of some  organic  contaminants  exist  in groundwater  in
portions  of this area. The ~ alternative  consisted  of continued  groundwater monitoring in this area.
Alternative  assessment  activities  were completed  in 1994.

- Shell Trenches – Under this IIUl, the trenches were covered with a soil  cover and revegetated. A slurry
wall  that surrounds  the trench  area was constructed  to reduce the lateml  movement  of contaminants
away ilom the trenches. Construction  of this IM was completed in 1991.

. CERCLA Hazardous Wastes  – The initial action was pretreatment  of CERCLA liquid  wastes.  This IRA
was later expanded to include  identification,  storage,  and disposal  of a variety of CERCLA wastes.  The
initial  action  and expanded elements are as follows:

- Wastewater  Treatment Plant  – A wastewater  treatment  plant was constructed  by 1992 under the fmt
phase of the CERCLA Liquid  Waste  IRA. This facility  is cumently  used to treat wastewater  generated
from laboratory  operations,  field sampling,  decontamination,  and other sources  such as equipment
washing.  Several  treatment  technologies are used at the CERCLA Wastewater  Treatment Plant
including  activated  GAC, advanced  oxidation  using  ultraviolet  light, air stripping,  chemical
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precipitation,  and activated  alumina adsorption.  It is expected that this facility  will be used to treat
similar wastewater  streams  during remediation.

– Waste  Management  - This element identified  both off- and on-post landfWing  as options  to dispose
hazardous waste  that has been or will be placed in storage  areas  at RMA and that has not been
addressed in another IIU.  Waste  streams  cumently  being  managed include  RI/FS wastes;  W wastes;
miscellaneous  wastes from vehicles,  grounds,  and building  maintenance;  and items found on post.

– Polychlorinated  Biphenyls  (PCBS)  – The purpose  of this element was to inventory  and sample  PCB-
contaminated equipment followed by remediation  off post. ‘This  IM included  characterization  of spill
sites (i.e., soil and structures)  associated  with PCB contamination  and is ongoing.  PCB contamination
not addressed  in this IRA will be addressed  as part of the final remedy.

- Waste  Storage – This element included  analysis  of an on-post facility  for temporary management  of
solids that are bulk hazardous wastes. These wastes primarily consist  of contaminated  soil  and
building  debris.  Analysis  resulted  in the decision  to dispose  wastes  in the on-post hazardous  waste
landfill  when it becomes available.

● Chemical  Process-Related Activities  – Agent-related and nonagent-related  process  equipment  and piping
located  in North Plants  and South Plants  is being  sample~ decontaminated  and dismantled  under this
IRA. Although  much  of the equipment in these  areas  has already been removed and recycle~  process-
related  equipment not remediated as part of this IRA will be disposed  in the new on-post hazardous waste
landfill. Asbestos-removal  activities  as required for equipment removal will continue  as part of the final
response  action at RMA.

A summary  of the actions  undertaken  in each W, including  the status of the IRA, is presented in Table  2.4-1, and

the locations  at which  the actions  were taken  are presented  in Figure  2.4-1. The procedure for IRA implementation

is set forth in Section XXII of the FFA. The typical  M process  that applies  to most  RMA IRAs is outlined  in

Figure  2.4-2. For a variety  of technical  reasons,  a slightly  different process  was used for the following  Ms:

Improvements  of the Nofi Boundary Containment System and Evaluation  of all Existing  Boundary Containment

Systems;  Closure  of Abandoned Wells; Basin F Liquids,  Sludges,  and Soil Remediation;  and Fugitive  Dust Control

(PMRMA  1988).  The environmental  media potentially  affected  by the implementation  of the various  MS are listed

in Table 2.4-2. Reports  generated  for these IRAs (Technical  Plans,  Alternatives Assessment Repats,  Decision

Documents,  Implementation  Documents,  and Opemtional  Reports)  can be accessed through the JARDF.

In addition,  two other response  actions  were undertaken at RMA: waste disposal  operations  at the deep injection

well and the constmction  of the Klein  treatment  plant. The deep injection  well  was drilled  12,045  II deep into

Precambrian  rocks  beneath  BasirI F as a solution  to RMA’s chemical waste disposal  problem. As described in

Section 2.2, 165 million  gallons  of waste  were disposed  in this well,  but operations  were suspended  and the well

plugged  when it was suspected  that the injection  of the wastes  was causing arI unusual  series  of earthquakes. The

Klein treatment plant (located  in Section  33) was constructed  in the mid-1980s to treat off-post groundwater to the

west  of RMA that was primarily contaminated  by chlorinated  solvents.  (It was subsequently  determined that this

contamination  originated  primarily from non-RM.A  sources.)
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2.5 History of Enfomement Activities
2.5.1 CERCLA Enforcement Activities
On December 6, 1982,  the EPA, Army, Shell, and Colorado Department  of Health (now CDPHE) entered into a

Memorandum  of Agreement  outlining  joint  participation  in the Army’s study of decontamination  at RMA.

Although  the Parties  followed the process  outlined  in the Memorandum of Agreement  until 1986,  they also pursued

litigation with respect to issues relating  to legal authority  over RMA remediation efforts,  payment of natural

resource damages  (NRDs), and reimbursement  of costs expended for cleanup  activities  (response costs).

United States v. Shsll Oil Company,  Civil Action No. 83-C-2379
On December 9, 1983, the United States filed this action  in federal  court to recover NRDs caused by the release of

Shell’s contaminants  at RMA and to recover ilom Shell a portion  of the costs  expended by the United States for

RMA cleanup  efforts.

This case was consolidated  with the state’s  case against  the United  States and Shell (discussed  below) by the Court

on March  26, 1985. On November  15, 1985, the Court  ruled that the United States and Shell were liable  parties  at

RMA, subject  to certain  defenses.  The Parties  filed a joint  stipulation  setting  forth  the factual  bases  for the United

States’ and Shell’s  liability  on November 18, 1985.

On February 1, 1988, the United  States and Shell lodged a proposed  consent  decree with the Court to resolve  the

litigation between  those two parties.  The proposed consent  decree set fo~ the process  to be utilized  to select  and

implement  cleanup  decisions  for RMA, subject  to public  comments.  The United States and Shell moved for entry of

a modified  consent  decree on June 7, 1988,  following  the receipt of public  comments.  This version  of the modified

consent  decree was never entered by the Court.

In February 1989, the Army and Shell, along with EPA, USFWS, ATSD~ and U.S. Department  of Justice,

executed  the FFA, an interagency  agreement and administrative  order on consent that embodied the terms of the

modified  consent  decree.  The state did not agree  with parts  of the FFA and did not become a signatory.  The state

has remained actively  involved  in RMA remediation  effo~ and participated  in infoxmal  dispute  under the FFA.

The United  States and Shell also executed  a Settlement  Agreement that set out a prmess to deal with f-cial  issues

between them,  such as the allocation  and payment of response costs or NRDs.

Under the Settlement  AgreemenL  the United States and Shell share  “allocable  costs” relating to RM.A remediation  to

different  degrees  based  on the cumulative  total  of those  costs. Allocable costs  are defined in the Settlement

Agreement.  For the frst  $500 million  of allocable  costs, the United States and Shell are equally  responsible.  For

the next $200 million,  the United  States is responsible  for 65 percent of allocable  costs  and Shell is responsible  for

35 percent of those costs. For allocable  costs over $700 million,  the United States is responsible for 80 percent of
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allocable  costs and Shell is responsible  for 20 percent of those  costs. The United States and Shell are also separately

responsible  for all costs with respect to Army-only or Shell-only  response  actions,  respectively,  which are described

in exhibits  to the Settlement  Agreement. This case was resolved by entry of a modified proposed consent decree on

February 12, 1993.

EPA, Axmy, Department  of Interior,  and Shell have established  a process for resolving  disputes  that arise at RMA

concerning  CERCLA cleanup  actions. This dispute  resolution  process  is set forth  in the FFA (EPA et al. 1989).

The state of Colorado  became a party to the FFA dispute  resolution process  on June 13, 1995,  when it signed,  along

with the above  entities,  the Agreement for a Conceptual  Remedy for the Cleanup  of the Rocky  Mountain Arsenal

(Conceptual  Remedy).  The only provisions  of the FFA that shall be binding upon the state are those  relating to

dispute  resolution.

The state  declares  its intention  to utilize  the FFA dispute-resolution  process  in a good-faith  effort to resolve  all

issues informally.  For any issues not subject  to dispute  resolution  under the FFA, and for those  issues over which

the state  has independent  authority  pursuant  to ~ v. SW of C~ C- D~

Iktllh,  Civil Action  No. 89-C-1646,  990 F. 2d 1565 (loth Cir.  1993), ~efi.  denied 114 S. Ct. 922 (1994),  the state

reserves  any rights and authorities  it may have.

State of Colorado  v. United Statss and Shell Oil Company,  Civil Action No. 83-C-2386
On December 9, 1983, the state of Colorado  filed an action  in federal  court seeking  NR.Ds from the Army and Shell

under CERCLA for injury to the state’s  natural  resources.  On November  25, 1985, the state added  a claim against

the Army and Shell for response  costs the state had expended  at RMA pursuant to CERCLA.

On March 14, 1989, pursuant  to a partial  settlement  of the state’s  response  cost claim,  the Army and Shell each

agreed  to pay the state $1 million  to cover state costs at RMA through  December 31, 1988.

The state then requested  reimbursement  for costs  it had incumed horn January 1, 1989 to June 30, 1992. The Court

ruled on several  legal issues relating  to these  response  costs  on November  17, 1994. (State  of Colorado v. United

States and Shell Oil Company,  867 F. Supp. 948 ~. Colo. 1994].) The Court  found that the state’s  costs  expended

to enforce  its hazardous  waste  laws could be reimbursed to the state under CERCLA if the cost met the CERCLA

definition  of response  costs. The Court also held that the Army and Shell were responsible for interest  from the date

response  costs were incumed because the state had previously  demanded payment.  The Court also held that the

Army and Shell were responsible  for interest  on response  costs  incurred  after February 7, 1989,  the date that the

state made a specific  dollar amount demand for response  costs, at the time these  costs  were incurred.  Interest  for

response  costs incurred  before February 7, 1989 was held to begin  to acme on February 7, 1989.
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On January  31, 1995,  the Parties  entered into a partial  settlement  under which the Army and Shell paid the state

$4.8 million  for response  costs  from January  1, 1989 through  June 30, 1992.

On February 9, 1995, the Court  placed  the NRD portion  of the state’s  case against  the United States  and Shell on

administrative  closure  pending  remedial  selection.  However, the portion  of this litigation  with respect  to subsequent

response  costs remains open. In September 1995,  the state made a demand for payment  of response costs  to the

Amy  and Shell  for the period of July 1,1992 to June 30, 1994.

2.5.2 State Enforcement Activities
State of Colorado  v. Department  of the Army, Civil Action No. 86-C-2524
In 1974, the Colorado  Department  of Health  (now CDPHE) detected  DIMP and DCPD in the groundwater aquifer

north of RMA. On April 7, 1975, CDPHE issued three  administrative  orders  to the Amy  and/or Shell with respect

to this contamination.  These orders  cited  violations  of the Colorado  Water Quality  Control  Act and directed  Shell

and/or  the Amy  to immediately  stop the off-post  discharge  of DIMP and DCPD in surface and subsurface water.

On October 1, 1986, CDPHE issued a final modified  closure  plan for Basin  F pursuant to the Colorado H-dous

Waste Management Act (CHWMA) and its implementing  regulations. CHWMA is the state-delegated  RCRA

program.  The closure  plan became effective  on October 2, 1986. On November  14, 1986, the state filed an action

against  the Army in state court. On December 15, 1986, the case was removed to the U. S. District  Court for

Colorado.  The state’s original  complaint  alleged  violations  of the CHWM.A  groundwater monitoring regulations.

On October 14, 1987, the Army notified  CDPHE, based  on EPA’ s listing of RMA (excluding Basin  F) and the

proposed  listing of Basin F on the NPL on July 22, 1987, Basin F and the RMA were no longer subject  to CHWMA

jurisdiction,  The Army stated  its intent  to implement  a cleanup  for Basin F pursuant to its authority  under

CERCLA.

On December 4, 1987, the state was granted  leave to amend its complaint  to add claims  alleging  a failure  to close

Basin F in accordance  with the closure  plan issued under CHWMA and alleging  the Army’s failure  to pay fees due

under CHWMA.

On Febrwuy 24, 1989, the CoI@ in a memorandum opinion  denying  the United States’ motion  to dismiss  the .

state’s  complain$  stated  that CERCLA was intended  to operate  independently  of and in addition to RCRA and held

that CHWMA enforcement  was not precluded by CERCLA in the circumstances then presented (State  of Colorado

v. Department of the Army, 707 F. Supp. 1562, 1569-70 ~. Colo. 1989]). The Cowt fbrther ruled that the state’s

CHWMA  regulations  pertaining to groundwater monitoring  and closure  of hazardous waste units  were within the

waiver of federal  sovereign  immunity  in Resource  Conservation  and Recovery Act (RCW).  Based,  in parL on
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EPA’s subsequent  listing of Basin F on the NPL, the United States filed a motion for reconsideration of the Court’s

February 24th order on March 6, 1989. TIM Court did not rule on this motion.  lle remaining aspects  of the case

were dismissed  without prejudice on September 4, 1991 as a result  of subsequent  developments in other RMA

cases.

United States v. State of Colomdo and the Colorado  Depa~ent of Health, Civil Action No. 89-C-1646
Following  inspections  of the Basin F site in May and June of 1989, CDPHE issued  a compliance order against  the

Amy, citing 42 violations  of CHWMA and its implementing  regulations  regarding hazardous waste management.

The compliance order was amended twice.  A final amended compliance order was issued  on September 1, 1989,

with a stated effective  date of September 22, 1989.

On September  22, 1989,  the United States filed suit in federal co- United States  v. State of Colorado and the

Colorado  Department of Health,  Civil Action  No. 89-C-1646,  seeking  a judgment  that CDPHE had no authority  to

enforce  the final amended compliance order and that the United States  was not liable  for civil penalties under RCRA

or CHWMA.

On August  14, 1991, the Court  ruled in the United  States’  favor and enjoined  the state from taking any action  to

enforce  the final  amended compliance order  or to impose  civil penalties  against  the United States.  The state

appealed  this ruling in regards  to its enforcement  authority  to the Tenth Circuit Court of Appeals on October 11,

1991.

On April 6, 1993, the Tenth Circuit  ruled that RMA is a facility  subject  to interim  status requirements  pursuant to

CHWMA  and its implementing  regulations  and that the state has the authority  to enforce its federally-delegated

hanrdous waste  program at R.MA.

On June 30, 1993, the Tenth Circuit  issued an amended opinion  and denied  the United States’  petition  for rehearing.

(United  States v. State of Colorado  and the Colorado  Department  of Health,  990 F. 2d 1565 [lOth Cir. 1993].) The

amended opinion  acknowledges that “final  disposition  of the solids  remaining under the Basin  F cap and in the

wastepile  will be determined as part of the remedial action  for which a final  record of decision  will be issued.”  The

opinion  also reiterates  that the state has authority  to enforce  CHWMA at RMA by holding that “the Amy is

obligated  to comply  with RCRA/CHWMA regulations  applicable  to interim  status  facilities  pending closure  of”

Basin F pursuant  to an approved  closure  plan” (u. at 1512 n. 11, 1582 n. 22). On July 8, 1993, the mandate was

issued for the Tenth Circuit  decision  and the case was remanded to the District  court.
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On November 17, 1993, the United States petitioned the Supreme Coti of the United States to review the decision

of the Tenth Circuit.  The Supreme Court denied  the United  States’ petition  on January 24, 1994 (114 S. Ct. 922

[1994]).

On June 30, 1994, the United States and the state of Colorado entered into a consent decree resolving remaining

litigation issues. The consent decree required the Army to submit  closure  plans for Basin F and the Basin  F

Wastepile  for CDPHE approval.

United States v. Colorado  Water Quality Controi Commission, Civii Action No. 944491
On December 27, 1993,  the Colorado  Water Quality  Control  Commission, *r a public hearing, issued  a Notice of

Final Adoption,  setting  a groundwater standard  for DIMP at 8 parts  per billion  (ppb). The United States filed a

lawsuit  in federal  court  on March 2, 1994 challenging  the state’s  DIMP standard.  On May 5, 1995, the Court

granted  the state’s  motion  to dismiss  the complaint.  The Court relied on the abstention  doctrine, under which

federal  cowts decline  to review matters  concerning state  agency action  where such review would interfere with state

programs  pertaining to matters of local concern.  On May 18, 1995, the United States filed a motion  for amendment

and reconsideration of the May 5th decision.  The Court has not ruled on this  motion.

2.5.3 Conceptual Remedy
As required  by CERCLA, and in accordance with the FFA, the Army’s selection  of a prefemed  alternative  was

based on the RI, the Exposure Assessment  and Integrated  Endangerment  Assessment/Risk  Characterization,  FS, and

other scientific  and technical  information.  As part of the remedial process,  the Parties  engaged in an extensive

series  of meetings  over a 6-month  period regarding the remediation of RMA. Interested citizens  and representatives

of city  and county  agencies,  collectively  called  the Stakeholders,  also participated  in discussions  about  potential

remedial  approaches. These  stakeholder meetings,  along with information  obtained  in the previously  described

process,  provided  the basis for negotiations  among  the Parties  that culminated in the Conceptual Remedy, which

was signed by the Parties  on June 13, 1995. The Detailed Analysis  of Alternatives report incorporates the elements

of the Conceptual  Remedy and became the basis  for the Proposed Plm for the Rocky  Mountain Arsenal On-Post

Operabie  Unit (Foster  Wheeler Environmental  1995b). The Proposed  Plan was submitted  for public comment on

October 16, 1995, and was the subject  of a pubiic  meeting on November  18, 1995.
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Table 2.3-1 Inception  and Completion  Dates for Major  RMA Documents Page 1 of 1
Document Start Date Finish  Datel

Remedial  Investigation October 1984 January 1992

Human  Health  Exposure  Assessment October 1986 September 1990

Human  Health  Exposure  Assessment  Addendum August 1990 December 1992

Integrated  Endangerment AssessmentlRisk  Characterization

Human  Health  Risk Characterization May 1990 September 1992

Ecological  Risk Charactetition October 1987 July 1994

Development and Screening  of Alternatives February 1989 December 1992

Detailed  Analysis  of Alternatives January 1993 October 1995

Proposed  Plan July 1995 October 1995

I Finish date indicates the date the fmrd version of the document  was submitted  to the administrative  remrd for public  review.

.
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Table 2.4-1 Summa~  of Past and Ongoing  Response Actions Page 1 of 2

Response  Action Objective Status/Completionl

Interim  Response  Actions

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Groundwater Intercept and
Treatment System North of RMA

Improvement  of the Noxth Boundary
Containment  and Treatment System
and Evaluation  of Existing  Boundary
Systems

Groundwater Intercept and
Treatment System Nofi of Basin F

Closure  of Abandoned Wells

Groundwater Intercept and
Treatment System in the Basin A
Neck Area

Basin F Liquids,  Sludges, and Soil
Remediation

Building  1727 Sump Liquid

Closure  of the Hydrazine Facility

Fugitive  Dust Control

Sewer  Remediation

Asbestos  Removal

Remediation  of Other  Contamination
Sources
● Motor  Pool
● Rail  Yard
● Lime Settling Basins
● South Tank Farm Plume
● Amy  Trenches
● Shell Trenches

Capture  and treat contaxninated groundwater
plumes  north  of RMA.

Evaluate  and improve,  as necessary, the
operation  of the boundary containment  and
treatment  systems.

Capture  and treat contaminated groundwater
north  of the Basin  F area closer to its source.

Identi~,  locate,  examine,  and properly close
old or unused wells  at RMA to prevent
vertical  migration  of contamination  beNveen
aquifers.

Capture  and treat shallow  contaminated
groundwater from Basin  A closer  to the
source  area.

Construct  wastepile  and cap that minimize
the potential  for infiltration  of contaminants
to groundwater and the potential  for volatile
emissions;  reduce the potential  impact  of
Basin F on wildlife;  and incinerate  BasirI F
liquids.

Treat contaminated liquid in the sump.

Treat the wastewater  stored at this facility
and demolish  the aboveground structures.

Minimize  the amount  of windblown
contaminated dust.

Plug the RMA sanitary  sewers  so that they
cannot  transport contaminated groundwater.

Remove and dispose  of friable  asbestos  in
RMA structures  where any potential  for
human exposure  exists.

Minimize or eliminate  releases  from selected
contamination  sources.

Construction  completed
1993;  treatment  is
ongoing.

Construction  completed
1993;  treatment  is
ongoing.

Constmction  completed
1990;  treatment  is
ongoing.

Completed 1990.

Construction  completed
1990;  treatment  is
ongoing.

Containment  of
sludges/soil  completed in
1989;  incineration  of
liquids completed 1995.

Completed 1989.

Completed 1992.

Application  completed
199 1; reapplication  as
required by final
response action.

Completed 1992.

Action is ongoing as part
of ROD implementation.

Action is ongoing as part
of ROD implementation.
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Table 2.4-1 Summary  of Past and Ongoing Response Actions Page 2 of 2

Response  Action Obiective Status/Comdetion  1

13. CERCLA Hazardous  Wastes
● Wastewater Treatment Facility
● Waste  Management
● Polychlorinated Biphenyls
● Waste  Storage

14. Chemical  Process-Related Activities
● Agent  Equipment and Tanks
● Nonagent Equipment and Tanks
● Underground Storage  Tanks

Other  Response  Actions

1. Klein Treatment Plant

2. Deep Injection  Well Closure

Construct  and operate  a facility  to treat
wastewater  resulting  from response  actions;
ident@ disposal  options  for hazirdous
wastes;  inventoxy,  sample,  and remediate
PCB-contaminated  structures  and soil;
analyze  temporary management of bulk
hazardous WflS&S.

Remove  and dispose  of contaminated
process-related equipment from
manufacturing areas.

Construct  and operate  a facility  to treat
chlorinated-solvent  contaminated
groundwater extracted by SACWSD wells
west of RMA.

Properly  seal and abandon  deep injection
well adiacent to Basin F.

Construction  of treatment
plant completed 1992;
liquid treatment  and
waste  management  is
ongoing;  PCB
remediation  is ongoing  as
pti of ROD
implementation;  waste
storage  analysis
completed.

Action  is ongoing  as part
of ROD implementation.

Constmction of treatment
plant completed )989;
water treatment  is
ongoing.

Completed in 1985.

I All ongoing  actions are incorporated  as part of the final response  action.
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Table 2.4-2 Media Potentially  Impacted  by Past and Ongoing Response Actions Page 1 of 1

Response  Action Soil Water Structures  Air Biota

Interim  Response  Actions

Groundwater Intercept  and Treatment System North of RMA x

Improvement of the North Boundary System and Evaluation  of x
all Existing  Boundary  Systems

Groundwater Intercept and Treatment System North of Basin F x x

Closure  of Abandoned Wells at RMA x

Groundwater Intercept  and Treatment System in the Basin A x
Neck Area

x

Basin F Liquids,  Sludges,  and Soil  Remediation x xx

x

xx

Building  1727 Sump Liquid x x

Closure  of the Hydrazine  Facility x x

xx

x

x

Fugitive  Dust Control x xx

xSewer Remediation x

Asbestos  Removal x

Remediation  of Other  Contamination  Sources
● Motor  Pool
● Rail  Yard
● Lime Settling Basins
● South Tank Farm Plume
● Army Trenches
● Shell  Trenches

x
x
x
x
x
x

x
x
x
x
x
x

x
x
x
x

CERCLA  Hazardous  Wastes
● Wastewater Treatment Facility
● Waste Management
● Polychlorinated  Biphenyls
● Waste Storage

x
x

x
x

x
x x

Chemical  Process-Related  Activities
● Agent Equipment and Tanks
● Nonagent Equipment and Tanks
● Underground Storage  Tanks

x
x
x

xx
xx
xx

Other  Response  Actions

Klein Treatment Plant x

Deep Injection  Well Closure x
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3.0 Highlights of Community Participation

TIE Department of Defense has long recognized that successful environmental restomtion projects require the input

of interested community residents. To that en& the Army began developing its Community Involvement Program

in 1984 as the first environmental investigations were initiated The Community Involvement Program has one

primary objective: inform and rnvolve the public with regard to site studies, proposed technologies, and ongoing

remediation projects. A comprehensive CommuT@ Relations Plan was first developed in May 1990 to provide a

road map for public involvement which was fbrther revised in May 1995. The Amy has accomplished the public

involvement objectives by conducting one-on-one sessions and informal group meetings, soliciting input using

surveys and questionnaires, and pursurng phone contacts to identi.@ interested cithxns and organizations, assess

public perceptions of the issues, and determine appropriate mechanisms for engaging in tw~way communication.

III addition, the Amy has made available to the public the comprehensive documentation generated during the

remediation process at the JARDF and eight area libraries (Table 3.0-1).

Educational outreach effons included developing seveml publications that desixibe cun’ent investigations and

available remedial technologies, making literature regarding the on-post remediation available to the pubiic, and

conducting more than 20 open houses and public meetings. In 1990, a joint Public Affairs Office (PAO)

Subcommittee of the RMA Committee was formed to pool the skills and resources of public information specialists

from all the Parties. The majority of fact sheets and training materials were developed by this subcommittee.

An example of a current publication is “Update~ which has been distributed to approximately 125,000 households

witiin a 10-mile radius of the installation on a quarterly basis since 1990. The focus of Update is to highlight a

single, significant issue of the remediation during the preceding quarter. Past Update topics have included the

various technologies considered to manage the Basin F liquid, the building of the SQI, the test-burn results of the

SQI, and the release of the Proposed Plan for the On-Post Operable Unit. Along with lead stones on similar topics,

the publication has also described oppommities for public involvemen~ including the schedules for public meetings,

workshops, and tours. The A.nny has also published a tri-fold brochure, called “RMA Public Outreach,” focusing

on public outreach programs since 1994. Various topics discussed in this quarterly pamphlet include RMA

technical information and history, wildlife viewing tour schedules, educational programs, and recycling programs.

Since 1988 all the Parties have made extensive efforts to ensure that the public is kept informed on all aspects of the

cleanup program. More than 100 fact sheets about topics ranging from historical information to site remediation

have been developed and made available to the public. All educational materials were developed and coordinated

with all the Parties. In addition, ATSDR has provided public health information and suppo~ including health

consultation related to the Basin F W, a Public Health Assessment of RMA, and other health-related studies.
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selecting  a remedy for RMA. For example,  one of the primary changes  included  making the JARDF more user-

-friendly.  Millions  of pages  of documents  relating to RMA history,  mission,  remediatio~ and wildlife were made

available  to the public  via a computerized optical  disk system.  Citizens  may access  volumes  of research material  on

literally  any subject  relating to RMA simply  by keying  in a word or series  of words.  The system  then allows  users

to select  a specific  document or page of a document for fbrther review.  The JARDF allows  users to photocopy  up to

100 pages  of RMA-related material  at no charge.

The Site-Specific  Advisory Board (SSAB) of RMA was foxmed  with the assistance  of EPA and CDPHE in 1994.

Although  the MB is the officially  recognized citizen  advisory  board for RMA, the SSAB serves  as another fomm

for community  concerns.  Many of the members serving  on the SSAB also serve  on the RAB. More information  on

the SSAB can be obtained  horn CDPHE at (303)  692-3327.

A Technical  Assistance  Grant (TAG) was awarded to Citizens  Against Contamination  (CAC) by EPA in 1990.

CAC was formed in 1985  and has been monitoring all aspects  of the remediation at RMA and has provided a crucial

role for public  participation  in the decision-making process.  The TAG has provided fhnds

outside consultant  could  be hired to assist  with the interpretation  of technical  information.  In

$50,000  grant was awarded to CAC for continued  technical  assistance.

to CAC so that an

1995, an additional

Members  of the public  and local authorities  participated  in an extensive  series  of meetings  during  1994-95

regarding  the remediation  of RMA. These  meetings  provided the basis  for negotiations  among the Parties  that led to

the Conceptual  Remedy  in June 1995  and the Detailed  Analysis  of Alternatives repofi and Proposed Plan in October

1995.

The Proposed  Plan was released  for public  review on October 16, 1995. On November  18, 1995 the Parties  held  a

public meeting,  attended  by approximately  50 members of the public,  to obtain  public comment on the Proposed

Plan. As a result  of requests  at this meeting,  the period for submitting  written  comments on the plan was extended

1 month,  concluding  on January  19, 1996.

The Army also regularly  issues press  releases  and provides  access  to hotlines  that relate upt~date information

about remedial  operations,  and publishes  brochures on selected  topics,  environmentiwildlife  tours,  and school

programs.  AmIy representatives  and public  outreach  specialists  horn EPA, USFWS, Shell, and CDPHE also visit

area Iibmries,  schools,  and grocery stores  and distribute  flyers  and brochures regarding the public meetings, the

remediation  process,  and recreational  activities  available  at RMA. ‘The PAO Subcommittee has also established  an

active speaker’s  bureau  program that serves  as a fbcal point to communicate with civic  organizations.  RMA has

also established  an Internet  World  Wide Web home  page (http:/Avww.pmrma-www.army.mil).
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Table 3.0-1 Area Libraries  Holding RMA Documentation Pa9e 1 of 1

Library Address Telephone Number
RMA Joint Administrative  Record Document Building  135, Room 16 (303)  289-0362
Facility’ 72nd Avenue and Quebec Street

Commerce City, CO 80022

Adams  County  Library 575 S. Eighth  Avenue (303)  659-2572
Brighton  Branch Brighton,  CO 80601

Aurora Public  Library 14949  East Alameda Drive (303)  340-2290
Auror& CO 80012

Commerce City Public  Library 7185 Monaco  Street (303)  287-0063
Commerce City, CO 80022

Denver Public Librtuy 10 West  14th Avenue Parkway (303)  640-6200
Denver, CO 80204

EPA Library 999 18th Streeg  Suite 500 (303)  312-6937
Denver, CO 80202

Lakewood  Public  Library 10200  West  20th Avenue (303)  232-9507
Lakewood, CO 80215

Montbello  Public  Library 12955 A]brook Drive (303)  373-0767
Denver, CO 80239

Park Hill Library* 4705 MontView (303)  331-4063
Denver, CO 80207

1 The entire administrative record is accessible through  the JARDF.
2 Only the Proposed  Plan, Detailed Analysis of Alternatives repo~ and ROD can be found at Park Hill Library.
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4.0 Scope and Role of the On-Post Operable  Unit

4.0 Scope and Role of the On-Post Operable  Unit
The On-Post  Operable Unit is one of two operable  units at RMA (Figure 1.0-1).  ‘l%e On-Post Operable Unit

addresses  contamination  within  the fenced 27 square  miles  of RMA proper. The contaminated  areas  include

approximately  3,000 acres of soil, 15 groundwater plumes,  and 798 remaining stmctures. The most  highly

contaminated sites are located  at South Plants  (Central  Processing Are% Hex Pit  Buried M-1 Pits, Chemical

Sewers),  Basins  A and F, Lime Basins,  and the Army and Shell disposal  trenches.  The primary contaminants  at

these  sites are pesticides,  solvents,  heavy  metals, and agent  byproducts, which are found in soil  and/or

groundwater.  The soil  in these  areas  poses  a principal  threat to human and ecological  receptors.  The potential

exposure pathways through which a threat would be posed to humans are identiled  in Section  6.1 and for

wildlife  in Section 6.2.

At RMA, groundwater contamination  is moving principally  to the north  and northwes~  but it is intercepted

before  it flows off post  by the boundary groundwater treatment  systems  wes~ northwesg and north  of the major

source areas.  At these  systems,  the groundwater is treated to established  CSRGS (see Section 9). Ongoing

monitoring  of n-nitrosodimethykunine  (NDMA) will be used in support of design  refinement  for the

groundwater treatment  systems.  Possible  ingestion  or dermal  contact  with the groundwater is not a threat to

human  health  on post because the use of groundwater for domestic  purposes is restricted by the FFA.

Nonpotable uses of on-post  groundwater were not anticipated  and risk was therefore not considered in the

human  health  risk characterization  portion  of the Integrated Endangerment  Assessment/Risk  Characterization

for such uses. A risk evaluation  would be performed prior to any fiture  nonpotable  use to ensure  that such use

would  be protective  of human  heakh and the environment.

The purpose  of the on-post remedial action is to prevent current  or future  excessive  exposure to contaminated

soil  or structures,  to reduce contaminant  migration  into the groundwater,  and to treat contaminated groundwater

at the boundary  to meet remediation  goals. Remedial measures for on-post groundwater will augment the soil

remedy and facilitate  long-term  remediation  of groundwater. In addition,  it addresses  the arrangement  for

provision  of potable  water to the South Adarns County  Water and Sanitation  District  (SACWSD). The selected

remedy  described  in this ROD will permanently address  the threats  to human  health  and the environment  by

using a combination  of containment (as a principal element)  and treatment  technologies to reduce the toxicity,

mobility,  or volume  of contaminants  in groundwater,  structures,  or soil;  comply  with applicable  or relevant  and

appropriate  requirements  (AMRs);  and be cost effective.

The Off-Post  Operable Unit addresses  contamination  in the groundwater noxth and northwest of RM.A. The

area impacted  by this contamination  is referred to as the Off-Post Study Area (see Figure  1.0-1).  The final

ROD for the Off-Post Operable Unit was issued in December 1995,  the major components of which  are

summarized in Table 4.0-1.
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The selected  remedy for the On-Post Operable Uni$ integrated  with the IRAs and the selected remedy for the

Off-Post Operable Uni$ will comprehensively address  all contamination  at RMA. The ROD for the On-Post

Operable Unit will be the final response  action at R.MA.

Fo8TER  @ WHEELER
4-2 ~ WUEELER  ENVIRONMWAl  ~TION Ima\1488GDOC



Table 4.0-1 Deacri~tion  of the Remedv for the Off-Post Operable  Unit Paae 1 of 1

Com~onent Description

1

2

3

4

5

6

7

8

9

10

11

12

13

Continued  operation  of the Off-Post Groundwater Intercept and Treatment  System.

Natural attenuation  of inorganic  chloride  and sulfate  concentrations  to meet remediation goals
for groundwater in a manner consistent  with the on-post remedial  action.

Continued  operation  of the NWBCS, NBCS, and ICS as specified  in Section  7.2 of the ROD for
the On-Post  Operable Unit.

Improvements to the NBCS, ICS, NWBCS, and the Off-Post Groundwater Intercept and
Treatment System as necessary.

Long-term  groundwater monitoring  (including  monitoring  after groundwater treatment  has
ceased)  to ensure  continued  compliance with the CSRGS.

Five-year site reviews.

Exposure contro~provision  of alternate  water as detailed  in the ROD for the Off-Post Operable
Unit.

Institutional  controls,  including  deed restrictions  on Shell-owned property, to prevent the use of
groundwater exceeding  remediation  goals.

Closure  of poorly constructed  wells  within  the Off-Post Study Area that could  be acting  as
migration pathways for contaminants  found in the Arapahoe aquifer.

Continuation  of monitoring  and completion  of an assessment  by the Army and Shell of the
NDMA plume  by June 13, 1996 using a 20 ppt method detection  limit.

Preparation  of a study that supports  design refinement for achieving  NDMA remediation goals
at the RMA boundary. The study will use a 7.0 ppt preliminary remediation goal or a certified
analytical  detection  level readily  available  at a certified  commercial  laboratory  (currently 33
ppt).

Tilling and revegetation  of approximately 160 acres  in the southeast  pofiion of Section  14 and
the southwest  portion  of Section  13 by the Army and Shell.

Treatment of any contaminated extracted  groundwater prior to discharge  or reinfection  so that it
meets  the CSRGS that meet or exceed  the water quality  standards  established  in the CBSGS and
CBSMS.
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5.0 Summary of Site Characteristics
This section  provides  a general  overview of site  characteristics  at RMA. More detailed  information  regarding the

environmental  setting,  nature  and extent  of the contamination,  contaminant  Me and transpo~ and other special

investigations  associated  with the RI Program  can be found in the Remedial Investigation  Summary Repofi and

references therein.

The Army initiated  the RI Program  in 1984 to define  the nature  and extent  of contamination  in soil, water,

structures,  air, and biota  at RMA to a degree sufllcient  to permit an assessment of contaminant  migration and

exposure  to human  and ecological  receptors and selection  of viable  remediation  options  for RMA.

5.1 Sources  of Contamination
Contaminants  were introduced  into the RMA environment beginning in the early  1940s  by disposal  of liquid waste

in open basins,  solid waste  burial  in trenches, accidental  spills of feedstock  and product chemicals,  leakage  from

sewer and process  water systems,  emissions  !iom air stacks,  and use of commercial  chemical products  during

normal  facility  operation.  The most  highly  contaminated sites are located  at South Plants,  Basins  A and F, and the

Army and Shell disposal  tremhes in Section  36. Other contaminated sites include  storage  areas, maintenance  areas,

and sewer lines.  Over time contaminants  have migrated horn the soil  and sediments  to groundwater at RMA.
.

5.2 Nature of Contamination

More than 600 chemicals  have been associated  with activities  at RMA since it was first established.  However, on

the basis of risk  and frequency  of use, the RI focused  on about  70 chemicals.  Of these,  the principal contaminants

are organochlorine  pesticides  (OCPS),  metals  (including  arsenic  and mercury), agent-degradation  products  and

manufacturing byproducts  (e.g., DIMP), DBCP, and chlorinated  and aromatic  solvents.  Contamination  in soil,

sediment,  and groundwater includes  relatively  mobile  and soluble  compounds (e.g., solvents)  and less  soluble

contaminants,  principally  OCPS and arsenic. This range of contaminants  exhibits  a great variability  in

environmental  mobility  and persistence.  OCPS are less  mobile  than the other contaminants  present and are more

persistent,  tending to associate  with soil  and sediment  and to biomagnify  in the food chain.  Conversely, a solvent

or DIMP migrates  more readily into the groundwater and can spread  more rapidly in groundwater  plumes.

However,  the relative  contributions  of various  sources  to groundwater plumes  are often difficult  to asce~in  as

contaminants  within  a groundwater plume  can rarely  be unequivocally  associated  with a specific  source.

5.3 Contaminant Migration Pathways

Chemicals  have historically  migrated born source  areas  through  the unsaturated zone,  unconfined and confined flow

systems,  surface  water, and wind-borne pathways.  These pathways  are briefly  described as follows:

● Unsaturated Zone - This is the usual  pathway by which  contaminants  enter the aquifer.  Contaminants
migrate  t.luough  the unsaturated zone to the aquifer most  readily when it is thin and/or highly permeable.
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●

●

●

●

The unsaturated  zone is relatively thin beneath BasiII A, the Lime Settling  Basins,  the Section  36 disposal
trenches,  and the north-central portion  of South Plants.

Unconfined Flow System - “IIds is a major groundwater migration  pathway  that has transported
contamination  in shallow  groundwater to the north  and west horn source  areas.

Confined  Flow System – This pathway generally  consists  of fine-grained discontinuous,  permeable sand
lenses and lignites,  separated  by low-permeability  siltstones  and claystones,  of the Denver Formation.
Detections  of contaminants  in this pathway generally  correspond with contaminant  plumes in the overlying
UFS, but the contamination  is much less  widespread and at much lower concentrations.  In many cases,
detections  are suspected  to be related to faulty  well  installation  rather than actual  migration into this zone.
Transport of contaminants  along this pathway  is much  slower  than in the UPS.

Surface  Water - Historically,  this was a major contaminant  transport pathway, contributing to the spread  of
contaminants  in basins,  ditches,  lakes, ponds,  and land at RMA. Use of the disposal  ditches  has been
discontinued.  Runoff  from major storm events  or snow melt is expected to transport low concentrations  of
contaminants  present in surficial  soil, although  the efficiency  of this mechanism is limited  for most  areas.

Windblown  - Windblown  transport of residual  contamination  IYom various  sources  is responsible for broad
areas  of low-level  stilcial soil  contamination  within  RMA boundaries  adjacent to the major source  areas.

In the pasG human  and ecological  receptors have potentially  been exposed  to contaminants  via these  pathways. The

surface  water pathway has been greatly  reduced by discontinuing  use of the liquid waste  disposal  and process  water

networks.  IRAs have been designed  to reduce and control  the threats  to off-post receptors, and land-use  restrictions

have minimized  risks to humans  on post. IRAs have also been designed  to isolate  ecological  receptors fkom the

most toxic sources.  However, some of the major sources  continue  to pose a risk to ecological  receptors and to

humans  (although  access  restrictions  and health  and safety  practices prevent site workers and visitors  from coming

into contact  with these sources).

5.4 Extent  of Contamination

One hundred  eighty-one  sites with varying  degrees  of contamination,  ranging from areas of several  hundred acres

with multiple  contaminant  detections  at concentrations  up to a few parts  per hundred to isolated  detections  of single

analytes  at a few parts  per billion, were delineated  during the RI and subsequent  studies.  During the FS, these  sites

were combined  into groups  of sites containing  similar contaminant  types  and distributions,  as shown  in Figure

5.4-1. In addition,  areas  of RMA potentially  containing  Army chemical  agent  or unexploded ordnance (UXO)

were delineated,  as shown in Figure  5.4-2. Summary discussions  of the contaminant  concentrations  and

distributions,  along with analytical  results  in tabular format  can be found in the Remedial Investigation  Surnrmuy

Report  and subsequent  studies  referenced in the Detailed  Analysis  of Alternatives repofi.

Contamination  was detected  in soil, ditches,  stream  and kikebed sediments,  sewers, groundwater, surface water,

biota, stmctures, an~ to a much  lesser  exten~ air. Less extensive  and less  concentrated  contamination  occurs  only

sporadically  within  the relatively  uncontaminated buffer zone along the boundaries.  The most  highly contaminated

sites  (those showing  the highest  concentrations  and/or the greatest  variety of contaminants)  are concentrated  in the
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Because RMA is located in a semiarid  environmen~  the amount  of annual groundwater  recharge  tim precipitation  is

low (precipitation is approximately  15 rnches  per year). Sources of manmade  recharge  have historically  contributed  to

the groundwater  mound in South  Plants.  These manmade  sources rnclude  leaking potable  and process  water  systems

(used for fire protection),  wnitary and storm  sewer systems, infihtion  of steam plant cooling water discharged  to

ditches,  and infiltmtion  of precipitation  that ponds in depressions  and ditches adjacent  to buildings  and roadways.  The

amount  of recharge  from these manmade  sources is decreasing  and eventually  will be eliminated  when remediation

activities  are completed.  ‘he  sanitmy and chemical  sewers systems were closed in 1992 and the steam plant in South

Plants  is no longer in opemtion. Since that time, measurem ents  indicate that groundwater  elevations  in South  Plants

have decreased  several  f=t.  It is currently  believed  that the decrease in water levels  is the resulg in p@ of the

reduction in manmade  recharge;  however,  some of the d ecreases  in water  levels  may be due to drought. In the long

term, water levels  in the mound area are expected  to decrease as a result of ehnimting  manmade  recharge.

To develop  and evaluate  remedial alternatives,  the 15 groundwater contaminant  plumes  identified  at RNIA were

grouped  into  5 plume  groups,  primarily based  on location  (Figure  5.4-3). The five plume groups  areas follows:

. North  Bound.ay Plume  Group

. Northwest Boundary  Plume  Group

. Western  Plume  Group

. Basin A Plume  Group

. South Plants Plume  Group

The North Boundary Plume Group includes  the Basins  C and F Plume and the North  Plants Plume (Figure  5.4-3).  ‘The

NBCS extracts  and treats these plumes as they approach the northern bounckuy  of RM.A.  The Basins C and F Plume

flows  primarily  within alluvial-filled  paleochannels  and to a lesser  extent through weathered  bedrock.  ‘Ihe North  Plants

Plume flows  primarily  within sandy alluvial  material.  The primary  contaminants  in the Basins C and F Plume are

chloroform,  benzene,  atrazine, dieldrin, DIMP, TCE, DBCP, and DDT. The plume also has high levels  of inorganies

such as fluoride, chloride, and sulfate.  The prirnaxy contaminant  in the North  Plants Plume is DIMP. Sulfate is present

at high  concentrations  (chiefly  due to natural  sources)  in the First  Creek aquifkr.  Concentration  ranges  for these

primary contaminants  are presented  in Table 5.4-1.

lle Notiwest  Boundary  Plume Group includes the Basin A Neck Plume and the Sand Creek Lateral  Plumes.  ‘Ibe

existing NWBCS (Figure 5.4-3) was installed  to intercept  and treat these plumes  at the R.MA boundary.  ‘The Basin A

Neck Plume extends from Basin  A in Section  36 to the northwest  boundary  of RMA. The Sand Creek Lateral  Plumes

appear  to originate in the vicinity of the Sand Creek Lateral  in the western  portion of Section 35 and merge  with the

Basin  A Neck Plume. ‘he  primary  organic contaminants  in these plumes are dieldrhq chloroftmn,  and DIMP. ‘Ihe

Basin  A Neck Plume also has high  levels  of chloride, fluoride, and sulfite.  However,  dieklrin is the only compound
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that is present  at levels  requiring  treaiment  at the boundazy.  Contaminant  concentration  ranges for the primary

contaminants  in this  plume group are presented  in Table 5.4-2.

The Western, Motor POOL and Rail  Yard Plumes  are collectively  defined as the Western Plume Group. The Motor Pool

and Rail  Yard Plumes are treated  by the ICS and those portions  of the WeStem Plume that extend off post

(downgradient)  are extmcted  by the SACWSD water  supply wells and treated  at the Klein treatment  plant.  The plumes

occur primarily  within thick alluvial-temacc  deposits. “lhe primary  contaminants  in these plumes  are TCE m the Motor

Pool Plume; 1,1-dichloroethylene,  1,1 ,1-trich.loroethane,  and TCE in the Western  Plume; and DBCP in the Rail  Yard

Plume. The concentrations  of these prinmy contaminants  are shown in Table 5.4-3.

The Basin  A Plume Group includes  the Basin A Plume, the South  Plants North  Plume, and the Section 36 Bedrock

Ridge Plumes.  Contaminated  groundwater  flow in the South  Plants North  and Basin A Plumes  occurs  principally

within saturated alluvium, with lesser flow through the underlying  weathered  bedrock.  However,  in the Section 36

Bedrock Ridge are% the water table generally  lies below the alluvium and groundwater  flows predominantly  within

weathered  bedrock. The major  contaminants  detected  in all the Basin A Plume Group are chloroform,  methylene

chloride, DIMP, TCE, DBCP, and benzene. Additionally,  al- diekirin, and chlordane  are also major  contaminants

in the South  Plants  North and Basin A Plumes. The concentrations  of these contaminants  are presented  in Table 5.4-4.

The South Plants  Plume Group includes  the South  Plants Southe@ Southwe~ North Source, and the South  Tank

Farm Plumes.  Groundwater  in these plumes flows principally  within the weather@ upper  ~rtion  of the Denver

Formation. Small  portions of the South  Plants  North Source and South  Plants Southeast  Plumes also flow within areas

of thin,  saturated alluvium.  Continued monitoring  of groundwater  adjacent  to Lake Ladora  and Lower Derby Lake will

make it possible to assess  migration of contaminants  toward the lakes.  The primary  contaminant  in the South  Tank

Farm Plume is benzene. The major  contaminants  in the other plumes in the South  Plants Plume Group include

chloroform,  carbon tetrachloride,  TCE, tetrachloroethylene,  benzene,  aldrin,  dieldrin, and DBCP. Contaminant

concentrations  for these contaminants  are presented  in Table 5.4-5.

structures
The structures  medium  encompasses  a wide

structures,  buildings,  foundations,  basements,

variety  of structural  types  and materials including  all aboveground

tanks (including  underground storage  tanks), process and nonprocess

equipment  (including  bone yards),  aboveground  chemical  and nonchemical pipelines,  asbestos-containing  material

(ACM),  equipment  and materials contaminated with PCBS, and other  miscellaneous  manmade objects  placed at

RMA since it was acquired  by the Army in May 1942. The structures  medium  also includes  a few houses  and barns

constructed  before  1942 that still  exist  at RMA.
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During  the FS, the use history information  was used to categorize stnwtures in terms of their potential  for

contamination.  Detailed use histories  of structures  at RMA were gathered based on plant operational  records,

official  Army and Shell histories,  and depositions  horn operational  personnel.  ‘Ihe histories  of each stmcture were

summarized in the Task 24 Structures  Survey  Report (Ebasco 1988).  For example, the history of a stmcture

involved  with chemical  production  would include  the chemicals  produce~ the years  of operation, and any spills,

exposures,  or accidents  that occurTed there.  Similarly,  the history  of a structure  used for nonproduction activities

would  include the type of use, such as staff housing  or adminktmtio~  and any chemical spills  or accidents that may

have occurred  there.

There are 798 structures  currently  standing  at RMA. In order to efllciently  evaluate  cleanup alternatives,  stmctures

with similar  use histories  and potential  for contamination  were placed  in one of four groups.  One of the four groups

is identified  as “Future  Use,” meaning that the use history  indicates  the stmctures are uncontarninate~  and they

have some usefid.ness  at the conclusion  of remedial  activities.  The other three groups  are identified  as “No Future

Use,” meaning  that they are not needed following  remediation  and that their use history  indicates  the structures  may

be contaminated.  Many of these stmctures must  be removed to access  the underlying contaminated soil.  These

three  groups  are fhrther distinguished  by the relative  severity  of the potential  contamination  associated  with their

use histories.  The four structures  medium  groups,  and the number of structures  included  in the groups,  are as

follows:

● Future  Use, No Potential  Exposure  (Future  Use Group) – 48 structures

● No Future  Use, Significant  Contamination  History  (Significant  Contamination  History  Group) -49
structures

. No Future  Use, Other Contamination  History  (Other Contamination  History  Group)-631  structures

. No Future  Use, Agent History  (Agent History  Group) -70 stmctures

Tables 5.4-6 through  5.4-9 present  an inventory  of the structures  included  in each medium group. Refinement of

the Future  Use stmctures inventory  will be completed during remedial  design.

.

Soii
The soil  medium  consists  of unsaturated soil, bedroclq  fill  material,  process water lines, chemical and sanitary  sewer

lines,  lake sediments,  and soil/waste/debris  mixtures.  The term “soil:  used for convenience in this docurnen$  refers

to any of these materials.  A total  of 178 potentially  contaminated  soil  sites  were investigated  during the RI, and three

sites  were added during the FS as a result of additional IRA and RI investigative  effofi. Of the 181 sites  investig~

114 were determined  to require  tier evaluation in the FS based on the site evaluation criteria  (SEC) as described  in

Section  7.1.3, on potential agent or UXO presence,  or on the potential  risk  to biota as described  in Section 6.2. These

114 sites  are organized  into four exceedance  categories  as follows:

. Potential  UXO Presence – Potential  presence of UXO identified  as the only risk

. Potential  Agent Presence - Potential  presence  of Amy chemical agent  identified  as the only risk
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. Biota  Risk – Potential  risk only to biota based on the evaluations  presented in the Integrated Endangerment
Assessment/Risk  Characterization  report

● Human Health  Exceedance - Exceedance of human health  SEC, although portions of these  sites may also
potentially  contain  UXO, potentially  contain  agen~ and/or pose potential  risks to biota

The sites  were fhrther  organized  into  15 medium  groups, which are groups of sites  within each exceedance  category

that are similar  in site type and contamination  patterns  (e.g., wnitary landfills with metallic  debris and rubbish). Eight

of these medium groups were divided into subgroups based on chemical  or physical variation between  the sites  within a

group.

The site ch~“ “CS that were used to develop medium  groups and subgroups  fd into  nine general  criteri~ which

are descriid  as follows:

●

●

●

●

●

●

●

●

●

Depth of Contaminated Soil  - This criterion  is evaluated  because the depth of contamination  may limit  the
suitability  of particular  remedial  technologies. For example,  technologies  such as surface  beating are
effective  only for volatile  contaminants  at shallow  depths.

Driver Contaminants  - The types of contaminants  that comprise  the exceedance volumes  influence  the
evaluation  of alternatives. One treatment  technology  may provide effective remediation for all
contaminants  detected  at the site.  In some  cases,  however, a primary remedial  technology is developed for
the most  prevalent contaminant(s)  and a secondary treatment  system  or systems  are used for the remainder
of the contamination.

Depth to Groundwater  – l%ickness  of the unsaturated  zone varies  across RMA, and treatment  technologies
may require a minimum  thickness  for installation  and fimction  of the system.  For example,  in situ
vitrification  and RF heating  require a minimum  unsaturated  soil thickness  to operate.

Major Soil Type - ‘The total  of 10 soil  units  that have been identified  at RMA were divided into four soil types
based on texture, clay content  and soil  ptmneability  for the purpose of evaluating  subgroups. Soil types may
increase or reduce treatment  effectiveness.  For example,  soil  venting  is more effective  on a sandy loam than
on a clay loam due to the increased porosity  and permeability  of a sandy unit.

Soil/Groundwater  Interactions – Soil/groundwater  interactions  are evaluated  at each site to assess the potential
impacts of soil alternatives  on groundwater  alternatives.

IRAs – Sites at which IRA have been or are being performed  (see Section 2.4) may not need fhrther
remediation  if the IIU is determined  to provide long-term protection of human health and the environment.

Site Configuration  – Site shapes  vary and are categorized  as either  square to oblate or extremely  narTow. The
shape of a site can affkct  the selection of an alternative.  For example,  extremely  narrow sites,  such as ditches,
are not favoxable  lcxations for access controls like habitat  modifications.

AgentJUXO Presence  - Agent  and/or  UXO along with human health contaminants  of concern  (COCS)  or
contaminants  that pose potential risk  to biota may be present  at some of the sites.  Sites  are identified that
potentially  contain agent and/or  UXO based on historical  usage of the site  as presented  in the Remedial
Investigation Surnrmuy  Report. Additional  FS data-collection  programs  have been pdormed  to ~er
define  the extent of agent contamination.

Site TypeAJsage - Each site was evaluated  for site type or usage and eight categories  were developed  in the
Remedial  Investigation  Summary  Report. The site type&age  categories  include surface soil/w-bdblown;
ordnance testing and disposal;  spilldiiolated;  lake sediments,  ditches, and ponds; basins or lagoons; buildings,
equipmen~ and storage;  sewer systems;  and buried waste.
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The exceedance  categories,  medium groups, and subgroups that were developed  based on these criteria  are listed in

Table 5.4-10; the medium group and subgroup ch~“ “CS are described  in Table 5.4-11. ‘Ihe contaminant

concentrations  (range and average)  detected  for each medium group and subgroup within the soil  exceedance  volumes

defined by the SEC are listed in Table 5.4-12. ‘ihe exceedance  volumes  represent  only those parts of a site that exceed

the SEC; therefore,  the listed  ranges and average concentrations  are higher  than the data for each site as a whole (see

Section  6).

5.5 Potential  Human and Environmental Exposure
Contaminant  sources  and pathways  are identified  to allow an assessmen~  described  in Section  6, of the potential  for

exposure  and risk to human health  or the environment.  In summary, most of the potential  human health  risks are

caused  by four chemicals,  aldrin, dieldrin,  DBCP, and arsenic.  The highest  estimated  risks are limited  to the central

portions  of RMA, coinciding  with the former location  of chemical  processing and disposal  areas  (e.g., South Plants,

the disposal  trenches  and basins).  The primary routes  for potential  exposure  are consumption,  dermal  contac~  and

inhalation.  Some of the sites pose a risk to wildlife  and could pose a risk to site workers and visitors.  However, in

these heavily  contaminated areas,  public  access  is carefidly  restricted  and workers follow  prudent health  and safety

procedures.  IIUls have reduced some  of the potential  risks associated  with these sites; however, risks still  remain

and the reduction  of those risks to acceptable  levels (see Section 6) is addressed  by this ROD.

Under  current  conditions,  biota  are the primary receptors of RMA contamination  in stilcial soil, lakebed

sediments,  and surface  water. Because of this, significant  wildlife  management  practices have been implemented  to

attract  wildlife  to uncontaminated areas  of RMA and also to eliminate  wildlife  horn contaminated  areas.  Most of

the potential  biota risks are caused  by pesticides  and metals.  ‘I%e primary route  for biota exposure  is ingestion.

Consumption  of contaminated  prey is a concern at higher trophic levels  due to contaminants  such as OCPS, which

are known to bioaccumulate  and biomagni~  in the food chain.









Table 5.4-1 Primary Contaminant Concentrations  in the North Boundary
Plume Group’a Page 1 of 1

Minimum Maximum
Concentration Concentration TSGM3

Analyte (I@) (I@) (I@)

North Plants Plume

DIMP

Sulfate

Basins  C and F Plume

Chloroform

Trichlorethylene

Benzene

Dieldrin

DIMP

DDT

Atraz.ine

DBCP

Chloride
.

Fluoride

Sulfate

a.39

8,600

Q.5

a.5

<().5

<().(35

Q.2

a.049

<0.51

<().()6

7,200

180

<180

3,900

1,800,000

85,000

790

460

440

64,000

27

1,800

71

32,000,0000

500,000

10,000,000

44

600,000

8.5

1.6

1.8

0.46

210

0.11

5.4

0.21

1,000,000

4,100

660,000

I The reported concentrations are based on data from fmt quarter 1989 through  second quarter 1994.
2 Concentrations are reported  with two significant figures.
3 The two-step  geometric  mean (TSGM)  was used to calculate plume concentration averages. In the first step, the geometric

mean of all samples for each individual  well was calculate~ and in the second step, the geometric mean for all wells within
the identified plume was calculated.
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Table 5.4-2 Primary Contaminant Concentrations in the Northwest  Boundary
Plume Group’z Page 1 of 1

Minimum Maximum
Concentration Concentration TSGM3

Analyte (W@) (Pm) (Wfo
Basin A Neck Plume

Chloroform 4).5 30 3.4

Diekirin a.os 3.5 0.14

DIMP 4).39 5,900 66

Chloride 30,000 1,900,000 670,000

Fluoride 1,100 6~00 2,600

Sulfate 190,000 2,400,000 630,000

Sand Creek Lateral  Section 35 Plume

Chloroform a.s 4.5 0.96

Dieldrin <().()5 0.10 0.032

Sand Creek Lateral  Section  27 Plume

Chloroform 18 22 20

Diekhin 0.50 2.6 1.1

DIMP 0.81 3.2 1.8

1 The repotied concentmtions are based on data from fmt quater 1989 through  second quarter 1994.
1 Concentmtions  are reported with two significant figures.
3 The two-step  geometric  mean (TSGM)  was used to calculate plume concentration averages. In the first step, the geometric

mean of all samples for each individual well was calculated, and in the second step, the geometric mean for all wells within
the identified plume was calculated.
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Table 5.4-3 Primary Contaminant Concentrations in the Western Plume Group’z Page 1 of 1

Minimum Maximum
Concentration Concentration TSGM3

Analyte (NM) (I@) (Pti) ‘ISGM3’4

Western  Plume

1,1 ,1-Trichloroethane ~.76 100 4.0 4.3

1,1 -Dichloroethylene <1.7 48 3.6 3.7

TCE @l.56 55 5.8 4.0

Motor  Pool Plume

TCE a.49 180 3.0 1.1

Rail Yard Plume

DBCP 1.1 29 13 1.0

1 The reported concentmtions are based on data from first quarter 1989 through  second quarter 1994.
2 Concentrations are reported  with two significant figures.
3 The two-step geometric mean (TSGM)  was used to calculate  plume concentration  averages.  In the first step, the geometric

mean of all samples  for each individual  well was calculate~  and in the second step, the geometric  mean for all wells within
the identified plume was calculated.

4 These data were estimated using third quarter 1994 through  fourth quarter 1995 data.
.
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Table 5.44 Primary Contaminant Concentrations in the Basin A Piume Group’I 2 Page 1 of 1

Minimum Maximum
Concentration Concentration TSGM3

Analyte (I.@) (I@) (M@)

Basin A Plume

Chloroform

TCE

Methylene  chloride

Benzene

DIMP

Aldrin

Dieldrin

Chlordane

DBCP

Section 36 Bedrock  Ridge  Plume

Chloroform

TCE

Tetrachloroethy  lene

Methylene  chloride

Benzene

DBCP

South  Plants  North Plume

Chloroform

TCE

Methylene  chloride

Benzene

Aldrin

Dieldrin

Chlordane

DBCP

as

<o.56

Q5

<1.1

a2

<().()5

Q.05

a.095

al.13

<(),5

2.2

1.1

<1.()

<1.()

a.13

<().5

cO.56

e.5

<1.1

a.05

~.046

a.095

al.13

100,000

8~00

910,000

39,000

29,000

9.5

19

120

10,000

23,000

3,000

14,000

910,000

890

120

2,900,000

6,200

34,000

100,000

300

65

460

480

180

26

50

52

60

0.080

0.17

0.11

9.7

56

98

370

50

5.8

0.24

180

6.2

39

24

0.21

0.20

0.56

0.90

I The reported concentrations are based on data fkom first quwr  1989 through  second quarter 1994.
2 Concentrations are reported  with two significant figures.
3 The two-step  geometric  mean (TSGI@ was used to calculate plume concentration avemges. In the first step, the geometric

mean of all samples for each individual  well was calculated, and in the second step, the geometric mean for all wells within
the identified plume was calculated.
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Table 5.4-5 Primary Contaminant Concentrations  in the South Plants
Plume Group’z Page 1 of 1

Minimum Maximum
Concentration Concentration TSGM3

ArAyte (I@) (w) (Pm
South Tank Farm Plume

Benzene <1.0 1,500,000 1 zoo
South Plants  Southwest  Plume

Chloroform 14 420 71
Carbon  Tetrachloride a.99 200 9.0
TCE Q.56 8.6 2.1
Tetrachloroethylene 4.75 23.7 4.6
Benzene <1. ] 220 1.6
DieMrin 0.092 15 0.27
DBCP 4.13 0.93 0.11

South Plants  Southeast  Plume

Chloroform

Carbon Tetrachloride
TCE

Tetrachloroethyene

Benzene

Aldrin
Dieldrin
DBCP

South Plants North Source

Chloroform
TCE
Tetrachloroethylene
Methylene  chloride
Benzene
Akkin
Diekirin

Chlordane

DBCP

400

30
2.5

<().75

9.9
<().()5

U).05

@l.195

1.6
<1.31
<().75

e.5

2.2
<0.083

4.05

4.095

a.13

45,000
1,500

710
440

8,100

310

32
1,900

2,500
140
22

17

230
0.17

0.23

22

500,000 1,400
1,500 18
950 60

3,800 14
82,000 390

71 0.44
110 0.35
29 0.21

3200 4.7

1 The reported concentrations are based on data fimm f~ quarter 1989 through  second qwter 1994.
2 Concentrations are reported  with two significant figures.
3

The two-step geometric mean (TSGM)  was used to calculate  plume concentration  averages. In the first step, the geometric
mean of all samples  for each individual  well was calculate~  and in the second step, the geometric  mean for all wells within
the identified plume was calculated.
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Table 5.4-6 Inventory of Future Use, No Potential  Exposure  Medium Grotm Page 1 of 2.
Place Stmcture

.
Bank Volume Size Shell USFWS Cleanup Added After Pipe Runs

# Number Description  of Structure (BCY) (SF) Section Use Use’ Treatv Use Task 24 & Tanks
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

0105
0111
0112
0120
0121
0124
0128
0129
0130
0133
0135
0143
0145
0211
0312
0361
0369
0370
0371
0372
0383
0385
0386
0387
0551
0552
0618
0619
0702

NN0501
NN0903
Ss 0370

Bus Shelter
RMA Administration,  Hqs,  Offices
Communication Headquarters
Facilities  Maintenance  Headquarters
Change House
Maintenance  Garage
Mission  Support Contractor
Administrative  Record Facility
Chemistry Laboratory
Sewage Lift Station
Guardhouse
West  Gate Guardhouse
South Gate Guardhouse
Gas Meter  House
Fire Station Headquarters
Primary  Electrical  Substation
Lower Derby  Valve Gate
Restroom
Water Pumping Station
Million Gallon Reservoir  (Potable)
Community Club
Water Pump Station
Water Pump Station
Water Pump Station
Elevated Storage Tank, South Plants
Valve Pit
Warehouse
Warehouse
Bald Eagle Observation  Structure
Abandoned School-fdn  & wall
VORTAC Station
Substation-l  T-l 50’W of C

770
290

23
46
21

860
54
20

820
530
340
14
14
14

620
55

5,300
5,200

45
110

39,000
2,300
15,380
5,000
6,900
13,200
38,400
17,500

180
170
240

12,000
380
49

1,800
21,000
6,100

140
140
140

310
110,000
110,000

1,300
1,000

33
35
35
35
35
35
35
35
35
35
04
04
11
02
36
02
01
02
02
02
02
04
04
04
01
01
03
03
05
05
09
03

Short-Term

Long-Term
Long-Term
Long-Term
Long-Term

Long-Term
Long-Term

Long-Term
Long-Term

Long-Term
Long-Term
Long-Term

Short-Term
Long-Term
Long-Term
Long-Term

Short-Term
Long-Term
Long-Term
Long-Term

Long-Term

Not in T-24

Cleanup
Not in T-24
Not in T-24
Not in T-24
Not in T-24

Cleanup Not in T-24
Cleanup Not in T-24

Not in T-24
Not in T-24

Cleanup

Cleanup and Beyond
Cleanup

Not in T-24
Cleanup

Cleanup
Cleanup
Cleanup
Cleanup
Cleanup
Cleanup
Cleanup

Not in T-24

Tanks/Pipes
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Table 5.4-5 lnvento~ of Future  Use, No Potential  Exposure  Medium Group Page 2 of 2
Piace Structure Bank Volume Size Shell USFWS Cleanup Added After Pipe Runs

# Number Description  of Structure (BCY) (SF) Section Use Use’ Treaty Use Task 24 & Tanks
33 SS 0371 Substation-IOT-Nof371 02 Long-Term
34 SS 0385
35 SS 0386
36 SS 0387
37 SS0619
38 Z-28
39 z-3
40 Z-38
41 z-39
42 Z-40
43 z-4 1
44 z-42
45 Z-58
46 z-68
47 Z-69

Substation-3  T-N of 385
Substation-3  T-N of 386 .
Substation-3  T-W of 387
Substation-4T-N of 619
Trailer
Trailer
Traiier
Trailer
Trailer
Trailer
Traiier
Traiier
Trailer
Trailer

04
04
04
03
23
35
04
04
25
25
25
35
35
35

Long-Term
Long-Term
Long-Term
Short-Term

Cleanup
Cleanup
Cleanup
Cleanup
Cleanup
Cleanup
Cleanup
Cleanup
Cleanup
cleanup

Not in T-24
Not in T-24
Not in T-24
Not in T-24
Not in T-24
Not in T-24
Not in T-24
Not in T-24
Not in T-24
Not in T-24

48 Z-70 Trailer 04 Cleanup Not in T-24

‘ These buildings  maybe  reevaluated for potential historic  preservation or future USC. The Rocky Mountain Arsenal National  Wildlife Refhge  Act states  that “transfm  shall be made without  cost
to the S~rctq of the Interior  and shall include such improvements  on prope~ as the Secretary  of the Interior  may request in writing for refige management  purposes.”
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Table 5.4-7 Inventory of No Future Use, Significant Contamination History Medium Group Page 1 of 2
Place Structure Bank Voiume Size Shell USFWS Cleanup  Added  After Pipe Runs

# Number Description  of Sbucture (BCY) [SF) Section Use Use’ Treatv Use Task 24 & Tanks
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
i6
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

0242
0243
0247
0251
0342
0411

041 1A
0424A
0424C
0451
0471
0473
0475
0502
0503
0505
0507
0515

05 15A
0521

0521A
0523

0523C
0523D
0523E
0523F
0523G
0525
0526
0532
0533
0534

Chlorine  Production/US  Mint Storage
Chlorine  Production  Compressor Bldg
Salt Storage  Building  & foundation
Chlorine  Evaporator/Storage
Warehouse/M74 I. B. Storage
SM & SD Manufacturing/Storage
Steam Meter House
Mustard  Scrubber-foundation
Aldrin  Filter  Building-foundation
Warehouse/Production Filling
TC Reactor/Pesticide  Production
TC Drum Loading/Pesticide  Packaging
Railroad  Car Warmer Shed
West  Chemical Metering  Pump
East Chemical Metering  Pump
DET Pretreatment Feed Pump House
DET Separator Pumphouse
CP/DDT/Pesticide  Production
Nudrin/Endrin  Storage
Acetylene Compressor/Pesticide  Mfg.
Refrigeration/DCPD  Cracking
AT Mfg. Bldg./Igniter  Tube Filling
Arsenic Trioxide Dry Storage Silo
Arsenic Trioxide thy  Storage Silo
Arsenic Trioxide Dry Storage Silo
Arsenic Trioxide thy  Storage  Silo
Arsenic Trioxide Dry Storage Silo
Product Development  Lab/Nudrin  Mfg.
Pesticide  Filter-foundation
Pesticide  Storage/Warehouse
Flammable Materials  Storehouse
PumPhouse/Storage

3,100
1,000
1,100
I,loo
1,000
1,500

6
10
16

900
580
86
180
41
37
30
41

1,600
202
220
36
300
71
96
96
96
96

380
26

1,100
19

330

42,000
9,200

58,000
23,000
13,000
16,000

72
720
750

11,000
5,100
1,900
980
700
290
510
520

15,000
1,900
1,100
320

4,000
210
360
360
360
360

8,100
900

12,000
130
930

02
02
02
02
02
01
01
01
01
01
01
01
01
01
0)
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

Leased
Leased
Leased
Leased
Owned
Owned
Owned
Owned
Leased
Owned
Leased
Owned

Leased
Leased
Leased
Leased
Leased
Leased

Leased
Leased
Leased
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Table 5.4-7 Inventory of No Future Use, Significant Contamination History Medium Group Page 2 of 2
Place Structure Bank Volume Size Shell USFWS Cleanup  Added Afier Pipe Runs

# Number Description  of Structure (BCY) (SF) Section Use Use’ Treaty Use Task 24 & Tanks
33 Drum Storage/Field  Shop/OffIce 250 2,700 01 Owned
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

0534A
0534B
0542
0544
0561
0571

0571B
0616
0624
0627
0631
0643
0646
0724
0741
0834
0884

Planavin  Manufacture
Drummed Product  Storage/Gen.Storage
Heavy  Equipment Maintenance  Shop
BCH Unit Control  House
Vent  Gas Burner
Tank Room/HCCPD Drum Storage
Warehouse
Repair/Salvage/Surplus  Facility
Vehicle  Maintenance  Shop
Railcar  Maintenance/Roundhouse
Flammable  Materials  Storehouse
Rodent  Control  Building-foundation
Incinerator/Electostatic  Precipitator
Refrigeration Building
Incinerator

470
1,000
180
I 70
140
130
910
850
620
350
55
5

460
880
120

13,000
1 I ,000
3,300
1,600
520

2,600
11,000
24,000
16,000
4,500
400
840

2,600
6,300
3,800

Igloo Storage 210 1,600 _ _

01 Owned
01
01
01 Owned
01 Owned
01 Owned
03
04
04
04
03
04
01 Owned
01
36
06

Short-Term

Short-Term
Cleanup
cleanup
Cleanup

‘ These buildings maybe reevaluated  for potential historic  preservation or future use. The Rocky Mountain  Arsenal  National  Wildlife Refbge Act states that “transfm shall be made without  cost
to the Semetwy of the Interior  and shall include such improvements  on property  as the Secretary of the Interior  may request in writing for refitge mmagement  purposes.”
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Table 5.4-8 Inventory  of No Future Use, Other Contamination History Medium Group Page 1 of 20
Place Sbucture Bank Vol Size Shell USFWS Cleanup Added After Pipe Runs

# Number Description  of Structure (BCY)  (SF) Section Use Use’ Treaty Use Task 24 & Tanks
01 12A
0112B
0114
0116
0132
0136
0137
0148

0169B
0176
0213
0241
0244
0245
0246
0248
0249
0252
0253
0254
0255
0256
0282
0286
0287
0291
0295
0296
0307
0309
0311

0313A

Emergency Generator Plant
BBQ-N of 112
Security  Incinerator
Bus Stop Shelter
Shell/MKE  Field Headquarters
Garage-to 134-foundation
Garage-to 131 -foundation
Storage/Pass  Office-NW of 166
Gas Station House-fti-S of 150
5-Unit  Garage & Unused  Apt-foundation
Calibration  Facility/X  Ray Lab
Administration/Lab/Change  House
3 Liquid  Chlorine Tank Saddles
Substation  Building
HCI Production  Facility
Brine Treatment  Plant-foundation
Brine  Storage & Pump House-foundation
Cell Liquor Storage-foundation
50% NaOH Storage-foundation
Caustic  Fusion  Plant/Drum  Storage
Fuel Oil Pump Station & 2 tank pads
Fuel Oil Tank-SE comer of 254
Guard Station-foundation-NW  of NNO 102
Guard  Station-SE of 557-foundation
Guard  Tower-foundation
Guard Station-foundatn-735’W  of 362
Guard Tower-SE of 112-foundation
Guard  Tower-foundation
Potable  Water Valve  & Meter Pit
Mai.ntainence/Storage-S  of 545
Stems-Rogers Office/Sample Storage
SewaQe Purer)  Station

35
2
8
4

3
3
1
4

24
680
290
30
23
56
180
260
29
36

1 zoo
23
6
7
6
6
6
6
6
11
10

350
3

240 35
16 35
34 35
140 01

35
130 35
130 35
410 34
100 34

1,500 03
4,600 02
3,000 02
200 02
210 02

1,600 02
4,200 02
9,300 02
2,900 02
4,500 02
)6,000 02

300 02
65 02
64 01
64 01
64 01
64 02
64 02
64 02
130 36
420 01

4,400 02
38 01

Leased
Leased

Cleanup

Cleanup Not in T-24

Cleanup  and Beyond

Cleanup

.,
1
2
3
4
5
6
7
8
9
10
II
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
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Table 5.4-8 Inventory of No Future Use, Other Contamination Histo~ Medium Group Page 2 of 20

Place Structure Bank VO1 Size Shell USFWS Cleanup Added After Pipe Runs
# Number Description  of Structure (BCY)  (SF) Section  Use Usel Treaty use Task 24 & Tanks

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

0314
03 15A

0316
0316

03 16A
03 17A
0318
0321

0321C
032 1X)

0322
0322A
0323
0324
0325
0326
0327
0328

0328A
0329
0331
0332
0333
0334
0335
0336
0337
0338
0339
0340
0341

034 1A

Fixed Laundry  Service  Building
Steam Meter Pit-W of315
Plants Dispensary/Clinic
Wood Shed-W  of 727
Morrison-Knudsen/Change House
Pipe Shop/Grease Pit

Boiler  Plant-Central  Gas Heat Plant
Pumphouse
Fuel Oil Pumphouse
Coai Sampling  Building
Tractor Storage  Shed
Ash (Coal)  Storage  Silo-Hopper
Coal Hopper Structure
Electrical  Power Plant
Power Plant Pumphouse  & Spray Pond
Cafeteria-foundation
Goop Mixing  and Filling Building
Toilet House
Gasoiine  Pump Building
Phosgene  Filling Warehouse
Warehouse
Warehouse
Warehouse
Warehouse
General Purpose Warehouse
Locker Room/Change  House
Storage  Magazine
Storage  Magazine
Magazine
Change  House
Condensate  Pump House

770
7

240
2

340
48

6,000
37
38
30
34

350
6

3,100
720
29

2,300
15
46

1,000
1,000
980
980
990
990
57
12
14
14

1,000
15

8,600
100

3,200
100

5,100
2,600

56,000
580
480
340
410
500
160

12,000
15,000
1,600

16,000
130
400

12,000
12,000
11,000
11,000
11,000
11,000

590
54
54
54

12,000
160

01
01 Cleanup
01 Leased
01 Leased
01 Owned
01
35
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02 Cleanup

Cleanup Not in T-24
Cleanup
Cleanup
Cleanup

Cleanup
Cleanup
Cleanup
Cleanup
Cleanup
Cleanup
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Table 5.4-8 lnvento~  of No Future  Use, Other Contamination History Medium Group Page 3 of 20
Place Structure Bank Vol Size Shell USFWS Cleanup Added After Pipe Runs

# Number Description  of Stmcture (BCY) (SF) Section Use Usei Treaty Use Task 24 & Tanks
65 Sewage  Lift Station-covered pit 8 71 02
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95

0341B
0343

0343A
0344
0345
0346
0347
0351
0352

0352A
0353
0354
0355
0356
0362
0364
0365
0368

0372A
0373

0373B
0374
0378
0379
0381
0382

0383A
0391
0392
0393
0394
0395

Manuf. Bldg. -PreClustering Warehous
Flammable  Materials  Storehouse
Mfg Assembly/Warehouse
Mfg Assembly/Storage/Warehouse
Warehouse
Warehouse/Chemical  Storage
Change  House
Open Storage-foundation
Quonset Storage
Open Storage-foundation
Warehouse
Warehouse
Warehouse
Warehouse
Sewage  Lifl Station-SE of 354
Explosive  Blending  Building
Swimming Pool & Filter House
Chlorinator Station
Otllcefs  Quarters
Garage-to 373
Water Treatment Plant-W o’Lr Derby-fdn
Chlorinating  Station (on airport)
Chlorinating  Station

Chlorinating  Station
Officer’s  Club Storage
Sewage  Disposal  & Treatment  Plant
Sewage  Lifl Station
Sewage  Litl  Station
West Gate Sewage  Treatment Plant

1,000
29

1,200
I ,000
920

1,900
920
250

19
760

1,000
1,000
1,000
4,000

21
490
640
56
130
42
110
16
20

7
16
88
46
46
3

11,000
240

11,000
11,000
11,000
27,000
9,000
12,000

970
13,000
12,000
13,000
13,000
59,000

85
3,200
1,900
380

1,100
720
890
150
210

56
82

1,100
260
260
140

7 88

02
02
02
02
02
02 Leased
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
10
03
02
03
02
24
34
34
33

Long-Term
Long-Term

Cleanup
Cleanup

Cleanup

Cleanup

Cleanup
Cleanup
Cleanup Not in T-24

Cleanup
Cleanup

0696 Toxic Yard Sewage  Plant-NW of 867B
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Table 5.4-8 Inventory  of No Future Use, Other Contamination History  Medium Group Page 4 of 20
Place Structure Bank Vol Size Shell USFWS Cleanup Added After Pipe Runs

# Number Description  of Structure (BCY) (SF) Section Use Usei Treaty Use Task 24 & Tanks
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

0409
0413

0413A
0415
0432
0434
0435
0459

0459A
0459B
0459C
0461
0464

0471 B
0471C
0472

0472A
0474
0504
0506
0508
0509
0510
0511

0511A
05 12A
0514C
0514D
0514E
0516B
051 8A
0519

Condensate  Pump House
WP Storage/SM  Storage
Phossy Water  Tank-Wof413
Caustic  Makeup  Tank-foundation
Sand Blasting  Pad/Change  House-fdn
West Gas Holder
East Gas Holder
Acetylene Generator Building
Lime Slurry  Pumphouse
Lime Slurry  Purnphouse
Small Building-N of 459
Tank Farm Pumphouse
Sample  Building
Electrical  Vault
TC Refrigeration
TC Refrigeration
Lunchroom/Maintainence  Equipmi
Electrical  Control  House
DET Emergency Diesel  Generator
DET Control  House
DET Copper Sulfate  Treatment

Stor

DET Methyl  Cl Compressor/Liquifier
Methyl  Isocyanate Refrigeration
Chlorinated Paraffin  Mfg./Storage
Chlorinated Paraffin/Change House
Flammable Solvent  Storage  Shed
Pump House
Reiiigeration  Compressor
Monomethylamine  Dilution  Control
Mist Electrical  Equipment Storage
Emergency Fire Protection  Generator
Hydrogen Peroxide Storage

4
670
120
79
180
730
720
229
24
36
6

51
2
9

66
110
24
16
31
68
160
69
28

2,500
160
7
1

)3
4
34
22
82

130
5,500

290
9,200

3,200
81
170
140
430
55
160
730

1,200
320
80

330
830

4,700
430
300

23,000
1,700
250
96

200
92

210
290
290

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

Tanks/Pipes

Leased
Leased Tanks/Pipes
Leased
Owned
Owned
Owned

Leased

Owned
Owned
Leased
Owned
Leased
Owned
Owned
Owned
Owned
Owned
Leased
Leased
Owned
Owned
Owned
Owned
Owned
Owned cleanup
Owned

rma\1575G.XLS,Otha



Table 5.4-8 Inventory  of No Future Use, Other Contamination History Medium Group Page 5 of 20
Piace Structure Bank Vol Size Shell USFWS Cleanup Added Afler Pipe Runs

# Number Description  of Structure (BCY) (SF) Section  Use Usei Treaty Use Task 24 & Tanks
129 4 01 Owned160
I 30
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

0519A
0520

0521  B
0521 C
0522

0522A
0522B
0523A
0524

0525A
0527
0529
0531

0534C
0534D
0538A
0539

0541  A
0543

0543A
0543B
0545
0546
0548
0549
0550
0553
0555
0557

0561A
0571A
0605

Hydrogen  Peroxide  Pumphouse
Sample  Pump/pH  Probes Storehouse
Compressor House/Maintainence
Lunchroom/Field  Foreman  Office
WP Cup Filling/Acetylene  Mfg
Phossy Water  Tank
Change  House/Administration  Bldg
WP Storage  Tank House
WP Filling Building-fhdatn
Refrig  Compressor/Electrical  Vault
Change  House/Quonset  Hut
NaOH Make Up/Azodrin  Support  Struct
Warehouse
Emergency GeneratorlElectric  Vault
Emergency Generator
Compressor Building
Electrical  Substation  Builiding
Magazine
Maintainence  Shops/Instrument  Lab
Steam Meter Pit
Facilities  Engineers
Paint Shop
Sewage  Lift Station
Water  Pumping  Station
Resewoir  and Cooling  Tower
Lift Station
Vault
Guardhouse/Gas  Mask Training(TW-14)
Saivage  Yard Storage/Maintenance
Acetylene Compressor-foundation
Electrical  Vault
Flammable  Materials  Storehouse

I
93
41

890
17

420
140
27
31
16
87

970
27
46
67
17
9

2,000
12

590
22
12

370
630

6
8
5

51
400
21
2

36
670
640

9,400
112

5,100
1,500
I ,400
440
1,000
750

11,000
210
440
690
430
88

25,000
93

8,700
800
72

2,300
4,500
280
64

210
1,000
5,000

85
170

01 Owned
01 Owned
01 Owned
01
01
01
01
01
01 Owned
01
01 Leased
01 Leased
01 Owned
01 Owned
01”
01
01
01
01
01
01
01
01
01
01
01
01
01 Owned
01
01 Owned
03

Tanks/Pipes

Cleanup
Cleanup
Cleanup

--
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Table 5.4-6 Inventory of No Future Use, Other Contamination History  Medium Group Page 6 of 20
Place Structure Bank Vol Size Shell USFWS Cleanup Added After Pipe Runs

# Number Description  of Structure (BCY) (SF) Section Use Usei Treatv Use Task 24 & Tanks. . . .
161

.

162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

0606
0607
0608
0611
0612
0613
0614
0615
0617
0621

062 1A
0622
0623
0625
0626

0626C
0627B
0629

0629E
0630

063 1A
0632
0633

0633A
0633B
0634
0635
0639
0641
0644

0644A
0647A

Flammable  Materials  Storehouse-fdn
Flammable  Materials  Storehouse
Flammable  Materials  Storehouse
Data Processing  Building
Courier Building
Management  Information  Systems
Warehouse
Warehouse
Warehouse
Property Disposal/Salvage  Ofice
Truck Scale  Platform
Paint Shop/General  Storage
Carpenter  Shop/Hobby  Shop/Auto  Shop
Warehouse
Machine and Welding Shopfoundation
Heavy Equipment Shopfoundation
Flammable  Materials  Storehouse
Service  Station
Service  Station  Shelter
Gas Meter House
Flammable  Materials  Storehouse
Gas-Fired Heating  Plant
Cafeteria/Bug  Lab/Movie  Theatre
Laboratory/Storehouse
Hazardous Materials  Storage
Flammable  Materials  Storehouse
Admin  Offices-Roc~ Mtn Railcar
Lumber Storage
Warehouse-foundation
NCO Quarters-foundation
Garage/Storage-foundation
Motor Pool Dispatch  OffIce

1
2
2

440
240
480
920
920
920
890
56
160
230
870
100
10
5

44
35
37
5

420
130
56
140
58
48
94
95
17

1
35

170
210
210

4,600
5,100
6,500
11,000
11,000
11,000
19,000

740
1,700
4,200
11,000
6,000
580
240
290
25

240
240

1,400
2,500
680
640
400
590

4,500
900

1,400
40

1,000

03
03
03
04
04
04
03
03
03
04
04
04
04
04
04
04
04
04
04
03
04
04
04
04
04
04
03
04
03
03
03
04

Short-Term
Short-Term
Short-Term

Cleanup
Cleanup

Cleanup

Short-Term

Cleanup

Cleanup

Cleanup
Cleanup

192
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Table 5.4-8 Inventory of No Future Use, Other Contamination History Medium Group Page 7 of 20
Place Structure Bank Vol Size Shell USFWS Cleanup Added After Pipe Runs

# Number Description  of Structure (BCY)  (SF) Section  Use Use[ Treaty Use Task 24 & Tanks
193 Motor  Pool  Vehicle Storage 100 9,600 04 Short-Term
194
195
196
197
198
199
200
20 I
202
203
204
205
206
207
208
209
210
211
212
2)3
214
215
216
217
218
219
220
221
222
223
224

0647B
0647C
0647D
0648
0670
0673
0679
0680
0684
0685
0688
0727
0729
0731
0732

0733A
0733B
0733C
0733D
0733E
0733F
0735
0743

0743A
0744
0745
0746
0748
0751
0752

0752A
0753

Motor  Pool  Vehicle Storage
Motor  Pool Vehicle Storage
Road Oil Pump and Boiler  House

Railcar Scale House
Warehouse/Can  Scouring-foundation
Radio Range  B-foundation
Guard Tower-E of 644, N of 675-fhdn
Guard  Tower-SE of 673-foundation
Guard Tower-E  of 6 15-foundation
Facilities  Maintenance
General Purpose  Warehouse
Reserve  Center/Ofllce/Change  House
Army Reserve  Warehouse/M  19 Bomb  Rew
Magazine
Magazine
Magazine
Magazine
General Purpose  Magazine
General Purpose  Magazine
Foamite/Oil  Product Storage
RMA Laboratory/Change  House/Oflice
Chemical Sewer  Lift Station
Gasoline/Benzol  Pumphouse
Fire Fighting  Manifolds  for 745ABC
Gasoline  Unloading  Rack
Flammable Materials  Storehouse
Paint and Process Shop
Carpenter  Shop/Storage
Lumber Storage
Steam Fitter  Maintenance/StoraEe

29
29
56

2
62
2
6
6
6

98
1,600
770

3,900
34
34
34
58
65
69
37

360
4
78
21
2

49
640
610
110
52

3,000 04
3,000 04
350 04

03
88 03

780 10
49 09
64 03
64 03
64 03

3,600 01
23,000 01
12,000 01
47,000 01

400 01
400 01
400 01
400 01
400 01
400 01
440 01

5,400 01
36 01
760 01
24 01

1 01
400 01

5,500 01
4,900 01
1,000 0 I

Owned
Leased

Leased

Short-Term
Short-Tetm

Cleanup Not in T-24
Cleanup

Cleanup
Cleanup

nna\l  575G.XLS,OtheJ



Table 5.4-8 Inventory of No Future Use, Other Contamination History  Medium Group Page 0 of 20
Place Structure Bank Vol Size Shell USFWS Cleanup Added After Pipe Runs

# Number Description  of Structure (BCY) (SF) Section  Use Use’ Treaty Use Task 24 & Tanks
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

0754
0765
0784
0787
0801
0808
0809
0810
0825
0831

083 1A
0833
0836
0840
0841
0851
0853
0854
0863
0864
0865
0866

0867A
0867B
0871A
0871B
0871C
0871 D
0872A
0872B
0872C
0872D

Lumber Storage
Potable  Water  Purification
Guard  Station-SE  of 742-foundation
Warehouse
Radio Relay  Station-N of 1726
No Bdry Groundwater Treatment Plant
Irondale  Groundwater Treatment Sys.
NW Bndry Groundwater Treatment Bldg
Basin A Neck Treatment Bldg.
Technical  Escort/Off’iceds  Quarters
Garage/Storage Shed
Lumber Storage  Shed
Air Force Seismic  Monitoring
Air Monitoring Station
CO Public  Semite Co Meter House
Pistol Range House
Observation Pit/Mortar  Range
Concrete Wall
Target Range  House
General Storehouse
Warehouse
Toxic  Yard OffIce & Change  House
Toxic  Yard Metal and Wood Shop
Flammable Materials  Storehouse
Magazine
Magazine
Magazine
Magazine
Magazine
Magazine
Magazine
Mauwine

49

6
480
12

650
320
490

120
27
82

590

82
6

94
12
5
10
41
140
67
13
66
66
66
86
86
86
86

840

64
9,600

180
3,900
3,000
3,100

1,100
360
580

7,100

200
250

2,000
200
260
400

1,000
2,400
1,600
190
600
600
600
800
800
800
800
800

01
01
01
06
25
23
33
27
35
35
35
35
24
25
12
19
30
26
12
06
06
06
06
06
06
06
06
06
06
06
06
06

Long-Term

Cleanup Not in T-24

Cleanup  Use
Cleanup

Cleanup  Use
Cleanup
Cleanup
Cleanup Not in T-24
cleanup
Cleanup

Cleanup Not in T-24
Cleanup  and Beyond

Long-Term

Cleanup

Long-Term
Long-Term

256 w 86

nna\l  575G.XLS,Othcr



Table 5.4-8 Inventory of No Future Use, Other Contamination History Medium Group Page 9 of 20
Place Structure Bank Vol Size Shell USFWS Cleanup Added  After Pipe Runs

# Number Description  of Structure (BCY)  (SF) Section Use Use’ Treaty Use Task 24 & Tanks
257 800 060873A

0873B
0873C
0874A
0874B
0874C
0874D

1403
1404
1405
1502

1504A
1505A
1507
1508
1509
1510

151OA
1512

1611A
1618
1619
1622
1701
1704
1705
1706
1707
1710
1711
1712
1713

Magazine
Magazine
Magazine
Magazine
Magazine
Magazine
Magazine
2-HF Storage Tanks& Unloading  Dock
Carbon Tetrachloride  Storage Tank
Hydrochloride Acid Storage Tanks
Unloading Dock-lsopropanol  Storage
Monitoring Shed
Sentry  Station
Methanol Storage Tank
T13A Storage  Tank
Isopropanol Dehydration  Unit
Fuel Oil Tank
Fire Apparatus Buildng/Foam  Storage
Sentry  Station/Gate  House
Sentry Station
General Storehouse-N  of North  Plant
Administration  Building-N  o’N Plant
General Storehouse-N  of Noti Plant
Warehouse
Compressed Air Plant
Instruction  Building/Cafeteria
Senby  Station/Gatehouse
Cooling Tower
Clinic  and Administration  Building
Gas Meter House
Gas Heating Plant
Standby Generator  Plant

86
86
86
86
86
86
86
83
83
83
83
7
2

83
84
76

1,200
16
18
4

36
8

34
2,300
1,400
250
44
560
920

6
320
100

800
800
800
800
800
800

220
85

400

130
130
84

1,000
320
970

26,000
9,100
4,000
360

2,800
15,000

170
2,300
2.500

258
259
260
26 I
262
263 ~
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288 25. , Treaty Cleanup

06
06
06
06
06
06
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

Treaty

Treaty

Treaty Cleanup
Treaty
Treaty

Long-Term Treaty
Treaty

Cleanup
Cleanup

Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes

Tanks/Pipes
Tanks/Pipes

Tanks/Pipes

nna\l  575G.XLS,Othcr



Table 5.4-8 Inventory of No Future Use, Other Contamination Historv Medium GrouD Page 10 of 20
Place Structure Bank Vol Size Shell USFWS Cieanup Added After Pipe Runs

1715
1717
1718
1719
1726
1728
1730
1734

NNolol
NNo102
NNol 03
NNOI04
NNo105
NNO 106
NNo107
NNOI08
NNo109
NNol 10
NNolll
NNOl 12
NN0113
NNol 14
NNO115
NNO116
NN0117
NN0201
NN0202
NN0204
NN0205
NN0300
NN0301

Chlorinating  Station
Vaive  Pit& Chlorinating  Station
Electrical  Distribution  System
Elevated  Process  Water  Tank, Nofi Plants
Potabie  Water  Tank
Guardhouse
Change House
Valve  Gate-W side of Upper Derby
Foundation-N  of 534B
Bathroom-N  of 533
Flare Tower-N of571B,NWof571
Gas Meter House-SW  of 508
Fertii & Waste  Loadng  Fat-N of 728
Metai  Shed-W of 733B
Metal  Shed-W of 733C
Guard  Station-NE  of 732
Metal  Shed-S of521 B
Three Metal  Incinerator-NW of541
Stack Observation Station-E  of 527
2 Metal  Sheds-S  of 474 SS
Wooden Hut-SW of 461
Flare Tower-N of Lime Pond
Long Metal  Shed-S of 544
2 Sheds-SW of 557
Concrete  Silo-NW  of 254
Brick Structure-E of SS 361
Coal  Hopper foundation-N  of 334
Brick Valve  House-S  of321 B

Metal  Shed-N of618

11
24
13

270
69
13
48
20
19
3
17
5

78
1
1
1
3

150
12
27
2
17
47
4

350
15
38
27

1
1

120
260
130

110
470
49

750
I 20
660
200
99

310
310
64
80

440
280
250
22

660
6,000

130
1,300
140

1,)00
150

410
410

25
# Number Description  of Structure (BCY) (SF) Section  Use Use’ Treaty Use Task 24 & Tanks

289 Cleanup Not in T-24
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320 NN0302 Metal  Shed-Nof618

25
25
25
25
25
31
31
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
02
02
02
02
03
03
03

Cleanup
Cleanup
Cleanup

Short-Term Cleanup Tanks/Pipes
Tanks/Pipes

Long-Term
Long-Term

Owned

Owned

Owned

Cleanup Not in T-24

nna\l  575G.XM,Otk



Table 5.4-8 Inventory  of No Future Use, Other Contamination History  Medium Group Page 11 of 20

Place Structure Bank Vol Size Shell USFWS Cleanup Added  After Pipe Runs

# Number Description  of Structure (BCY)  (SF) Section Use Use’ Treaty Use Task 24 & Tanks
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352

NN0303
NN0304
NN0601
NN0602
NN0603
NN0902
NN 1208
NN 1209
NN1210
NN1211
NN1212
NN1213
NN2001
NN2002

NN22
NN23

NN2301
NN24

NN2401
NN2402
NN2403
NN2404
NN2405
NN2501
NN2502
NN2503
NN2601
NN2602

NN28
NN3001
NN3002
NN3101

Metal Shed-N of 619
Metal Shed-N of619
Loading  Dock-W  of 866
Long Metal Shed-W  of 865
Metal  Shed-E of 867A
Survey  Tower-N of Post Office
Brick Structure-900’SW  of 846
Concrete Bunker-1 100’S of 846
Concrete Bunker-1250’S  of 846
Concrete Bunker-1300’S  of 846
Concrete Bunker-  1350’S of 846
AMSA/OMS Maintenance  Shop-Nof841
Antenna Installation-1/2  mi N o’9th
Tank Pad-N of 9th, 2/3 mi E of F St
36 GW Wells-NW  Boundary  Treatment
36 GW Wells-N  Boundary  Treatment
Abandoned Water  Purification  Plant
56 GW Wells-N Boundary  Treatment
Concrete Stmcture-E of Bog
Wooden  Shed-N  of Trickling  Filters
2 Trickling Filters-S  of 391
Imhoff Tank-S of 391
Antema Installation-N  of 836
Shed-NW of 1618
Gas Pump & Pad-NE of 1618
Pumping  Station-S  of1510
Decon  Pad/Tank-NE of Basin F
Valve gate-N end of Reservoir  C
2 GW Wells-Irondale  Treatment
Metal  Shed-E of 853
Metal Shed-E of 853

I
1

150
1
1
1
9
14
10
14
6

780
17
14

60

3
7

1,800
410

12
8

32
4

58
19

1
1
1

2,400
1,900

11,000
3,500
510
140
81
68
56
68
64

10,000
44

380

1,600

25
170

17,000
2,800

44
300
950
72

2,300
56

580
580

03
03
06
06
06
09
12
12
12
12
12
12
20
20
22
23-
23
24
24
24
24
24
24
25
25
25
26
26
28
30
30

Cleanup

Cleanup

Metal  Shed-N of 1734 80 31

nna\1575G.XLS,Othes



Table 5.4-8 Inventory of No Future Use, Other Contamination History Medium Group Page 12 of 20

Place Structure Bank Vol Size Shell USFWS Cleanup Added Afier Pipe Runs

NN3 103
NN3 104
NN3 105
NN3 106
NN3 107
NN3 108
NN31 09

NN33
NN3501
NN3601
NN3602
NN3603
NN3604
NN3605

NNTO1O1
NNTO1O3
NNTO1O5
NNTO 106
NNTO 107
NNTOI 10
NNTO1ll
NNT0201

PRO 1
PR02
PR04
PR25
PR36

Ss 0100
Ss 0101
Ss 0102
SSOI03

3 Sets  Shed Siding-1100’SE  of 1735
Storage Bldg-Toxic  Storage  Yard
Shack-W of Berms-Toxic  Storage Yard
Shed-NW End of Berms-Toxic  Storg Yd
Shed-NE End Berms-Toxic  Storage  Yd
Antenna  Station-Toxic  Storage  Yard
Shed-SW End of Ist Berm-Toxic  Yard
Shed-SE  End of 1 st Berm-Toxic Yard
45 GW Wells-Irondale  Treatment
3 Communications Antenna Pits
Incinerator-500’NE  of 834
Incinerator-  1000’SE  of 834
Metal Shed-NW of 725
Metal Shed-SW of 725
Metal Shed-SE  of 725
VetiicalTank-T’FO101
Vertical  Tank-TFO106
Horizontal  Tank-TFO108
Vetiical Tank-TFO109
Horizontal  Tank-E of 471C
Horimmtal  Tank-E  of 536
Vertical  Tank-TFO105
Underground  Oil Tank w/DCPD-Wof321
Pipe Runs in Section 1
Pipe Runs in Section  2
Pipe Runs in Section 4
Pipe Runs in Section 25
Pipe Runs in Section 36
Substation-  lT-30’N of 866
Substation-2T-2001NE of 866
Substation-  lT-500’W of 867A

# Number Description  of Stmcture (BCY)  (SF) Section Use Use’ Treaty Use Task 24 & Tanks
353 NN3 102 2,400 59,000 3 I
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384 Substation-  lT-700’W of 865

1
1
1
2
4
1
2

6
30
6
4
6
2

21
1
1
2
1
1
5
1

2,000
520
100
820
470

1,500
70
110

4,000
32
110

4,000

48
350
100
140
200
200

31
31
31
31
31
31
31
33
35
36
36
36
36
36
01
01
01
01
01
01
01
02
01
02
04
25
36
06
06
06

Tanks/Pipes
Tanks/Pipes
TankWipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanksfpipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
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Table 5.4-8 Inventory  of No Future Use, Other Contamination History  Medium Group Page 13 of 20
Place Structure Bank Vol Size Shell USFWS Cleanup Added After  Pipe Runs

# Number Description  of Structure (BCY) (SF) Section  Use Use’ Treaty use Task 24 & Tanks
385 SS 0104 Substation-  lT-400TJ  of 872A 06
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416

Ss 0105
Ssolll
SS0112
SSO121
Ss 0141
SS0176
SS 0213
SS 0232
SS 0243
SS 0245
SS0311
SS0312

SS 03 12A
SS0313

SS 0313-2
Ss 0314
SS0315
SS0316

Ss 03 16A
SS0317
SS 0321

SS 0321A
SS 0321B
SS 0325
SS 0327
SS 0328
Ss 0330
Ss 0335
SS 0342
Ss 0344
Ss 0355

Substation-  lT-NE of 867A
Substation-2T-N  side 111
Substation-IT-  150’S  of 1 I 2
Substation-  lT-NW comer of section
Substation-3T-Eof141
Substation- lT-W of Staff Qutiers
Substation-3T-SEof213
Substation-3T-SW  of 254
Substation-l  T-W of 243
Substation-3T-S  of 245
Substation-lT-Sof311
Substation-lT-Sof312
Substation-lT-NEof312
Substation-3T-W  of 313
Substation-3T-Wof313
Substation-3T-NW  of 314
Substation-3T-SW  of 315
Substation-lT-S  of 316
Substation-3T-S  of 316A
Substation-lT-NW  of 433
Substation-6T-S  of 321
Substation-3T-SW  of 242
Substation-lT-SE  of 242
Substation-  14T-between  325 & 311
Substation-3  T-W of 332
Substation-3T-N  of 328
Substation-lT-SW  of 337
Substation-3  T-S of 336
Substation-3T-ENE  of 342
Substation-5T-E  of 344

06
35
02 Short-Term
03
04
03
02 Short-Term
02
02
02
02
01
36
01
01
01
01
01
01

01
02
02
02
02
02
02
02
02
02
02

Substation-3T-E  of 356 02
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Table 5.4-8 Inventory of No Future Use, Other Contamination History Medium Group Page 15 of 20
Place Structure Bank Vol Size Shell USFWS Cleanup Added After Pipe Runs

# Number Description  of Structure (BCY) (SF) Section  Use Uset Treaty Use Task 24 & Tanks
449 Substation-3 T-S of 540 01
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480

SS 0529
Ss 053 I
Ss 0534
Ss 0539
Ss 0541
Ss 0543
SS 0548

SS 0548A
SS 0556
Ss 0571
Ss 0575

SS 0575A
SS0611
SS0612
SS0613
SS 0614
SS 0616
SS0618

SS 0618-2
SS 0622
SS 0624
SS 0625
SS 0627

SS 0627A
SS 0629
SS 0631
SS 0632
Ss 0633
SS 0634
SS 0635
Ss 0647
SS 0673

Substation-  lT-Wof531
Substation-3 T-200’N of 534A
Substation-2T-SE  of 537
Substation-3T-Wof541
Substation-5T-W  of 543
Substation- 1 T-N of 548
Substation-  lT-101’W of 548
Substation-  IT-N of541
Substation-3 T-75’W of 504A
Substation-l  T-N of 504
Substation-l  T-N of 505
Substation-3T-Sof611
Substation-l  T-E of 612
Substation-3T-NW  of 613
Substation-l  T-W of 614
Substation-3T-Nof614
Substation-3T-Nof618
Substation-lT-Wof618
Substation-lT-NEof621
Substation-3T-E  of 624
Substation-lT-E  of 624
Substation-3T-E  of 627
Substation-lT-E  of SS 627
Substation-3T-NE  of 629
Substation-3 T-N of 631
Substation-lT-NE  of 632
Substation-3  T-S of 633
Substation-3T-SE  of 634
Substation-lT-W  of 635
Substation-lT-E  of 647A
Substation-  lT-1200’NNE  of 619

01
01
01
01
01
01
01
01
01
01
01
04
04
04
03
03
03
03
04
04
04
04
04
04
04
04
04
04 “
03
03
03

Short-Term
ShoR-Term
Short-Term

Short-Term
Short-Term

Short-Term

Short-Term
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TabIe 5.4-6 lnvento~of No Future Use, Other Contamination Histo~Mdium Group Page 16 of 20
Place Structure Bank Vol Size Shell USFWS Cleanup Added  After Pipe Runs

# Number Description  of Sbucture (BCY)  (SF) Section  Use Usei Treaty Use Task 24 & Tanks
481 SS 0725 Substation-3  T-S of SS 726 36
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512

SS 0726
SS 0727
SS 0728
SS 0729
SS 0732
SS 0742
Ss 0747
Ss 0755
SS 0756
Ss 0757
SS 0780
SS 0781
SS 0782

SS 0791-2
Ss 0806D
Ss 0806G

Ss 0808ABC
Ss 0808D
Ss 0808E
Ss 0808F
Ss 0808G
Ss 0808H
Ss 08081
Ss 0808K
Ss 0808L
SS 0809

SS 0809A
SS 0809B
SS 0809C
SS 0809D
SS 0809E

Substation-3  T-200’S of 725
Substation-  IT-W side of 727
Substation-3 T-E of 728
Substation-6T-E  of 729
Substation-6T-S  of 732
Substation-6T-N  of 742
Substation-  lT-75’S of 729
Substation-3  T-S of 868C
Substation-  lT-W of 868C
Substation-l  T-S of 463D
Substation-l  T-N of T 1505
Substation-  lT-NE of T 1507
Substation-l  T-N of 732
Substation-l  T-E of 145
Substation-  lT-SE of 806
Substation-  lT-0.25 mi SW of 9 & D
Substation-3T-NE  of 808
Substation-lT-0.3  mi SW of 808
Substation-lT-O.2 mi SW of 808
Substation-  lT-427’SSE of 808
Substation-  lT-800’SE of 808
Substation-lT-0.36  mi ESE of 808
Substation-lT-0.49  mi ESE of 808
Substation-lT-0.68  mi ESE of 808
Substation-lT-0.65  mi E of 808
Substation-3  T-S of 809
Substation-3 T-300’SW  of 809
Substation-3  T-200’W  of 809
Substation-3  T-400’N of 809
Substation-3  T-700’NE  of 809

36
01
01
01
01
01
01
01
01
01
01
01
01
11
26
26
23
23
23
24
24
24
24
24
24
33
33
33
33
33

Substation-3  T-500’E of 809 33
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Table 5.4-8 Inventory of No Future Use, Other Contamination History Medium Group Page 17 of 20

Place Structure Bank Vol Size Shell USFWS Cleanup Added  Afler Pipe Runs

Substation-3  T-200’S of 8th & D St
Substation-  lT-538’SSE  of 8th&D  St
Substation-  lT-300’E of 159
Substation-3 T-S of 836
Substation-3  T- 150’W of 1601/1 701
Substation-3  T-S of 1701
Substation-3  T-130’S of 1501
Substation-7T-SE of 1501
Substation-3  T-E of 1505
Substation-2T-NW comer  of 1506
Substation-2T-  150’W of 1601
Substation-l  T-E of 1601
Substation-l  T-E of 1601
Substation-2T-  100’SE of 1606
Substation-3  T- 10WNE of 1602
Substation-  lT-between  1605 & 1608
Substation-3  T- IOOE of 1606
Substation-  lT-100?W3  of 1606
Substation-3  T-100E of 1607
Substation-  lT-150!NE  of 1609
Substation-l  T-E of 161 !
Substation-2T-S of 1611
Substation-2T-NE 0’1615
Substation-2T-NE of 1616
Substation-3  T-100E of 1701
Substation-2T-W of 1702
Substation-l  T-S of 1703
Substation-3  T-E of 1704
Substation-2T-E of 1704
Substation-3  T-E of 1704

35
36
34
24
25
25
25
25
25
25
25
25
25
25
25 “
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25 Long-Term

# Number Description  of Structure (BCY)  (SF) Section  Use Usel Treaty Use Task 24 & Tanks
513 SS 0809F Substation-3  T-0.2 mi S of 809 33
514 SS 083 I
515 SS 0831 E
516 SS 0832
517 SS 0836
518 SS 1402
519 Ss 1403
520 Ss 1404
521 Ss 1501
522 Ss 1505
523 SS 1506
524 Ss 1510
525 SS 1601-1
526 SS 1601-2
527 SS 1602
528 SS 1603
529 SS 1605
530 Ss 1606-1
531 SS 1606-2
532 SS 1607
533 SS 1609
534 SS 1611
535 Ss 1611AB
536 SS 1614
537 Ss 1616
538 Ss )701
539 SS 1702
540 Ss 1703
541 Ss 1704-1
542 SS 1704-2
543 Ss 1704-3
544 SS 1706 Substation-l  T-N of 1706 25
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Table 5.4-8 Inventory of No Future Use, Other Contamination Historv Medium Groun Pafle 18 of 20
Place Stmcture Bank Vol Size Shell USFWS Cleanup Added After Pipe Runs

# Number Description  of Structure (BCY)  (SF) Section  Use Use’ Treaty use Task 24 & Tanks
545 Ss 1707 Substation-  lT-S of 1704 25
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576

Ss 1710
Ss 1711
SS 1724
Ss 1730
Ss 1731
SS 1732
Ss 1735
SS 1736
SS 6C

SS7215
Ss 7C

SS AL338
SSAWL021

SS CPR 1
SS CPR 10
SS CPR 2
SS CPR 3
SS CPR 4
SS CPR 5
SS CPR 6
SS CPR 7
SS CPR 8
SS CPR 9
SSF182

SS FL842
SS GA
SS H-1

SS LDLA
Ss NN2201
Ss NN2202
SS NN2203

Substation-3  T- 100’E  of 1710
Substation-3T-  100’E of 1706
Substation-3  T-200’N of 1706
Substation-2T-NW of 1730
Substation-  lT-200’NW  of 1730
Substation-  lT-NW comer of section
Substation-3T-E of 1736
Substation-2T-200’S  of 1736
Substation-  IT-SW comer of section
Substation-  lT-fenced railcar  area
Substation-l  T-l 12’ESE 7th & C
Substation-  IT-SE comer of section
Substation-l  T-S of pool rd
Rectifier-  lR-130’SSE of 254
Rectifier-  1 R-S of 742A
Rectifier-lR-Wof313
Rectifier-  lR-146’W of 326
Rectifier-  lR-E of 352A
Rectifier-lR-withSS514
Rectifier-lR-withSS515
Rectifier-lR-NEofSS411
Rectifier-1  R-W of 433
Rectifier-  1 R-W of 542
Substation-  lT-500’W of T 1512
Substation-l  T-N of 1618
Substation-  lT-O. 1 mi N of 732
Substation-2T-SEof319
Substation-  1 T-W of Lower Derby
Substation-  lT-640’NNW  of 810
Substation-lT-960’NNW of 810
Substation-  lT-1260’NW  of 810

25
25
25
31
31
31
31
31
02
36
02
31
02
02
01
01
02
02
01
01
01
01
01
36
25
36
01
01
22
22
22
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Table 5.4-8 Inventory  of No Future  Use, Other Contamination History Medium Group Page 19 of 20
Piace Structure Bank Vol Size Shell USFWS Cleanup Added  Afler Pipe Runs

# Number Description  of Structure (BCY)  (SF) Section  Use Use’ Treaty Use Task 24 & Tanks.
577 SS NN2204

. .

578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608

SS NN2205
SS NN2206
SS NN2207
SS NN2208
SS NN2209
Ss NN221O
Ss?04221 1
SS NN2301
SS NN2501
SS NN2601
SS NN2701
SS PSCOST
SS PT56/57

SS SBA
SS SWIM

Ss WR
T 0026
T 0064
T 0065
T 0075
T 0076
T 0078
TO139
T0190
T 0289
T 1040
TI128
T1129
T 1132
T1133
T 1140

Substation-  1 T- 1600’NW of810
Substation-  IT-2050TJWof810
Substation-  lT-2500’NWof810
Substation-  lT-800’WNWof810
Substation-l  T-l 100’WNW  of 810
Substation-l  T-l 350’WNW of 810
Substation-  lT-1670’WNW  of810
Substation-  lT-2370’WNW  of 810
Substation-3  T-200’N of 808
Substation-  lT-SE comer of 1602
Substation-l  T-S of 806
Substation-3 T-W of 810
Substation-  1T-1/8  mi S of 7th on C
Substation-2T-NE  of 510
Substation-3T-SE side  of 834
Substation-l  T-W of pooi/on C
Substation-  lT-600’NE of 732
Horizontal  Tank-TFO107
Horizontal  Tank-TFO107
Vertical  Tank-TFO103
Verticai  Tank-TFO 103
Vertical  Tank-TFO103
Vertical  Tank-TFO 103
Horizontal  Tank-TFO107
Horizontal  Tank-TFO107
Air Receiver/Surge Tank-NE of516
Vertical  Tank-TFO107
Methanoi  Tank-TFO104
MMM Tank-TFO104
Trirnethylphosphite(TMP)  Tank-TFO 103
MMA Tank-TFO104
Chloroform  Tank-TFO104

1
I

31
1
1
1
1
3
1
1
1
1
1
1
1

22
22
22
22
22
22
22
22
23
25
26
27
02
01
36
02
36
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

Owned Tanics/Pipes
Owned Tanks/Pipes

Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes

Owned Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
TankdPirm
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Table 5.4-8 Inventory of No Future Use, Other Contamination Histom Medium GrouP Page 20 of 20
Place Structure  -

.
Bank Vol Size

—
Shell USFWS Cleanup Added  After Pipe Runs

# Number Descri~tion  of Structure (BCY)  C3F) Section  Use Use’ Treatw Use Task 24 & Tanks. . , .7

609
.

610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631

T 1146
T 1147
T 1168
T 1178
T 1216
T 1324
T 1327
T 1340
T 1392
T 1463
T 1570
T 1606
T 1973
TFo 107
TF2501
TW- 13
v 1064
V 1214
v 1220
V 1250
V 1253
V 1267
V 1270

Dicetene  Tank-TFO  110
Dicetene  Tank-TFO 1 I O
Brine Storage  Tank-SE comer  528
Acetone  Storage  Tank-TFO 103
Mother  Liquor/Dinitro  Tank-TFO 102
Brine Storage  Tank-TFO 103
Vertical  Tank-TFO  103
Crystal,  Acetone Tank-TFO102
Vertical  Tank-E of512
Vetiical  Tank-TFO 104
Vetiical  Tank-TFO 105
Horizontal  Tank-TFO  109
Vertical  Tank-TFO103
Tardc Farm-W &Sof514A
Tank Farm-W of 1704
Open Storage-foundation-N of 1611
Vertical  Tank-TFO 109
Vertical  Tank-TFO 106
Vertical  Tank-T’FO 106
Horizontal  Tank-TFO104
Horizontal  Tank-TFO104
Surge Vessel-TFO105
Horizontal  Tank-TFO105

2
2
5
1
6
1

17
16
5
2
5
5
2

110
25
120

1
2
6
1
1
2
1

01
01
01
01
01
01
01
01
01
01
01
01
01
01
25

5,800 25
01
01
01
01
01
01
01

Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pips
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes

owned Tanks/Pipes
TankdPipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes

Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pipes
Tanks/Pimx

1 These buildings  maybe reevaluated  for potential  historic preservation or fhture use. The Rocky  Mountain  Arsenal  National  Wildlife Refhge Act states  that “transfer shall be made without  cost
to the Secretary of the Interior  and shall include such improvements  on property  as the Secretay of the Interior  may request in writing for refhge management  purposes.”
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Table 5.4-9 Inventory  of No Future Use, Agent History Medium Group Page 1 of 3
Place Structure Bank Volume Size Shell USFWS Cleanup  Added  After Pipe Runs

# Number Description  of Structure (BCY) (SF) Section Use Use’ Treaty Use Task 24 & Tanks
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

0313
0315
0319
0414
0416
0417
0422
0426
0427
0428
0429
0512
0514

0514A
0516
0517
0528
0536
0537
0538
0540
0541
0725
0726
0728
0742

0742A
0785
0786
0788
0791
0792

Laboratory
Warehouse-Laundry
Magazine/Flammable  Material  Storage
Mustard  Scrubber Unit-foundation
H/Dichlor Disposal  Reactor-foundatn
H/Dichlor Decon Pit-foundation
H ManufacturdAMrin  Production
Mustard  Disposal  Reactor-foundation
Decontamination Pit-fdn
Incinerator
H Brine Mixing/Pesticide  Mfg.
Filling/Pesticide  Production
Lewisite/HD/Pesticide  Production
L/M- I Storage/Dowtherm Boiler
Lewisite  Distillation/Pest.  Prod.
Oflices/Change  House/Laboratory
HD Burning/Pesticide  Manufacture
Ammo.Dem.Facility/Crude  Mustard  Sto.
Thaw House
Ton Container  Reconditioning  Plant
Ton Container  Renovation  Plant
WarehouseAVP  Filling
Bomb  Testing Station
Bomb  Test  Building
HD Filling/Pesticide  StorageAVareh.
Warehouse
Tank House
Warehouse
Warehouse
Warehouse
Warehouse

I ,000
1,000

52
79
79
79

2,100
59
4
6
15

610
3,200

110
1,400
1,300
380
990

2,300
1,200
330
770
99
40

1,400
4,800
330

1,400
480
480
480
440

10,000
I 0,000

400
310
300
280

23,000
1,600

80
56

560
3,800

27,000
1,700

13,000
18,000
2,200
4,100
16,000
15,000
4,900
11,000

460
430

21,000
49,000

I ,300
29,000
9,600
9,600
9,600
9.600

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
36
36
01
01
01
06
06
06
31

Leased
Leased
Leased

Leased
Leased
Leased
Leased
Leased
Leased

Treaty
Treaty
Treaty

Treaty
Treaty

Cleanup
Treaty  Cleanup
Treaty

Long-Term
Long-Term Cleanup
Long-Term Cleanup

Cleanup
Drum Storage  Warehouse , a31 cleanuD
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Table 5.4-9 Inventory  of No Future Use, Agent History  Medium Group Page 2 of 3
Place Structure Bank Volume Size Shell USFWS Cleanup  Added After Pipe Runs

# Number Description  of Structure (BCY) (SF) Section Use Use’ Treaty Use Task 24 & Tanks
33
34
35
36
3’7
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

0793
0794
0795
0796
0797
0798
0881
0882
0883
0885
0886
1501

1503A
1503B
1503C
1504
1506
1601

1601A
1602

1603A
1603B

1605
1606
1607
1608
1609
1610
1611
1613
1614
1615

Drum Storage Warehouse
Drum Storage  Warehouse
Drum Storage  Warehouse
Warehouse
Drum Storage  Warehouse
Drum Storage  Warehouse
Igloo Storage
Igloo Storage
Igloo Storage
Igloo Storage
Igloo Storage
GB Manufacturing/Demil.  Building
Scrubber  Facility-1  503 A/B/C=l 503
Scrubber  Facility-1  503=1 503A/B/C
Scrubber  Facility-  1503= 1503M3/C
200-fl  Steel Stack
GB Storage
GB Filling
Ammunitions  Demilitarization  Facility
Paint Storage
Scrubber  Facility
Scrubber  System-  1603= 1603A/B
Munitions  Storage  Igloo
Cluster  Assembly  Buildinge
Warehouse
Munitions  Storage Igloo
Munitions  Storage  Igloo
Munitions  Storage Igloo
Demilitarization  Facility
Explosive  Unpacking Building
Warehouse
Warehouse

470
520
480
480
480
480
210
210
210
210
210

9,000
440
88
79

630
1,900
7,700
670
620
89
89
150

14,000
1,700
150
150
150

3,100
77

260
170

9,600
9,600
9,600
9,600
9,600
9,600
1,600
1,600
1,600
1,600
1,600

81,000
580
580
580
710

9,000
69,000
2,800
2,200
580
580

1,000
60,000
26,000
1,000
1,000
1,000

32,000
750

7,800
4,000

31
31
31
31
31
31
06
06
06
06
06
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

Cleanup
Cleanup
Cleanup
Cleanup
Cleanup
Cleanup

Long-Term Cleanup
Cleanup

Long-Term Cleanup
Cleanup

Treaty
Treaty
Treaty
Treaty
Treaty
Treaty
Treaty
Treaty
Treaty

Treaty
Treaty  Cleanup

Treaty

Treaty
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Table 5.4-9 Inventory of No Future Use, Agent History Medium Group Page 3 of 3

Place Structure Bank Volume Size Shell USFWS Cleanup  Added After Pipe Runs

# Number Description  of Structure (BCY) (SF) Section Use Usel Treaty Use Task 24 & Tanks
65 1616 Warehouse 85 4,000 25 Treaty
66 1702 Weld Shop 49 2,400 25
67 1703 Spray Dryer Facility 2,700 28,000 25 Treaty
68 1727 Industrial  Waste Sewer 36 700 25 Treaty
69 1735  Loading  Dock 670 11,000 31
70 T 0027 Vertical  Tank-TFO107 1 01 Tanks/Pipes

‘ These buildings maybe reevaluated for potential historic  preservation or future use. The Rocky Mountain  Arsenal National  Wildlife Refuge Act states  that “transfm shall be made without  cost
to the Secretary of the Interior and shall include such improvements  on propeity  as the Secretary  of the Interior  may request in writing for refuge mmagement purposes.”
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Table 5.4-10 Soil Exceedance  Categories, Medium Groups, and Subgroups Page 1 of 1

Human  Health  Exceedance Category

Basin A Medium  Group

Basin F Medium  Group
Basin F Wastepile  Subgroup
Former Basin F Subgroup

Secondary  Basins  Medium Group

Sewer  Systems  Medium  Group
Chemical  Sewers  Subgroup
Sanitary/Process  Water Sewers  Subgroup

Disposal  Trenches Medium Group
Complex  Trenches Subgroup
Shell Trenches  Subgroup
Hex Pit Subgroup

Sanitary  Landfills  Medium  Group

Lime Basins Medium  Group
Section 36 Lime Basins  Subgroup
Buried  M-1 Pits Subgroup

South  Plants Medium  Group
South Plants  Central  Processing  Area Subgroup
South  Plants Ditches  Subgroup
South  Plants Balance  of Areas  Subgroup

Buried Sediments/Ditches  Medium Group
Buried Sediments  Subgroup
Sand Creek Lateral  Subgroup

Undifferentiated  Medium Group
Section 36 Balance  of Areas Subgroup
Burial  Trenches  Subgroup

Biota Exceedance Category

Surtlcial  Soil Medium  Group

Lake Sediments  Medium Group

Ditches/Drainage  Areas Medium  Group

Potential  Agent  Presence Category

Agent  Storage Medium Group
North Plants  Subgroup
Toxic  Storage  Yards  Subgroup

Potential  UXO Presence Category

Munitions  Testing  Medium  Group

nnti1406G.DOC



Table 5.4-11 Summaw  of Soil Medium GrouIM and Subgroups Page 1 of 4

Medium Groups Subgroup Description

Munitions — This group is comprised  of sites having  similar histories  and uses. The
Testing sites, considered  potential  HE-filled UXO presence  areas and predominantly

located  in the eastern  potiions  of RM.A, were used for testing  or destruction
of nonchemical  munitions.  ‘Ihese sites typically contain  slag, debris,  and
potential  UXO in the uppermost 1 ft of soil and therefore present physical
hazards.  The mortar impact  area in Section  30 may contain  UXO at depths
as deep as 6 ft. COC concentrations  were not detected  above  human  health
SEC at any of the sites.

Agent  Storage North Sites in this subgroup  have potential  agent  presence  but do not contain
Plants human  health  exceedames  except  as isolated  detections.  hey are located

in the Nofi Plants  GB manufacturing area. These sites are presumed to
contain  agent  based  on use histories  and detections  of agent  breakdown
products.  Isolated  detections  of arsenic  exceed  the human  health  SEC.
Portions  of the sites in this  subgroup  potentially  pose risks  to biota.

Toxic Sites in this subgroup  (including the New and Old Toxic Storage  Yards)
Storage are located  in the storage  areas in the eastern  potiion  of RM.A and are
Yards considered  to potentially  contain  agent  based  on use histories  and detections

of agent  breakdown  products.  However, sampling  has not indicated  the
presence  of agent  at these  sites. The Old Toxic  Storage  Yards  were
retained  as sites presumed  to contain  agent. Isolated  detections  of
chloroacetic  acid and arsenic  exceed  the human  health  SEC.

Lake Sediments  —

Surflcial  Soil —

Sites within  this medium  group include  sediments  from lakes located  in the
southern  portion  of RMA and sediments  from the North Bog. They were
grouped  together based on the potential  risk they present  to ecological
receptors.  Contamination  has resulted  horn the influx of suspended  solid-
or dissolved-phase  contaminants  transported to the lakes by surface  water
or groundwater. Isolated  exceedances  of human  health  SEC include
chlordane  and chromium  and acute exceedances  of aldrin  and dieldrin.
Water  is not currently  allowed  to pond in Upper Derby Lake, and portions
of Upper Derby Lake contain  soil that poses  a potential  risk to biota.

his medium  group consists  of areas of shallow  soil  contamination
(including  Basin F Exterior) posing  risk to biota that are not included  as
sites in other medium  groups/subgroups.  Portions of this  group contain
OCPS above  human  health  SEC. ‘This group also contains  the pistol  and
rifle ranges.

Ditches/Drainage  — Exceedance  sites within this medium  group have various  disposal  and
Areas release  histories  and contain  low levels of contaminants,  primarily OCPS,

that pose risks to biota.
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Table 5.4-11 Summary of Soil Medium Groupe and Subgroups Page 2 of 4

Medium  Groups Subgroup Description

Basin A —

Basin F Basin  F
Wastepile

Former
Basin F

Secondary  Basins —

Sewer  Systems Sanitary/
Process
Sewers

Chemical
Sewers

This medium  group is comprised  of two sites within the Basin  A
high-water  line. Basin  A contains  soil and sediment  that were
contaminated  by organic  and inorganic  chemicals  fkom manufacturing
wastewater  discharged  to the basin. l%e medium  group is also
characterid  by the potential  presence  of agent  and agent-filled UXO.
Agent was detected  in the southern  portion  of Basin A. COCS detected
above  the human  health  SEC include  primarily OCPS;  soil near the center
of the basin exceeds  the principal  threat criteria.

‘Ibis  subgroup  consists  of the Basin  F WastePile  that was formed as a result
of the Basin  F IRA. ‘Ihe IIL4 has included  incineration of Basin  F liquids
in the SQI, excavation  of Basin  F soil from below the original  asphalt  liner
and the final grading,  capping,  and revegetation of the excavated  area. The
Basin  F Wastepile  consists  of excavated  sediment  and soil  that are
contaminated  with organic  compounds,  arsenic,  and metals  at
concentrations  exceeding  human  health  SEC and principal threat criteria.
TIM total  concentrations  of organics  are infmed to be on the order of
1,000 to 10,000 ppm. ‘I’his  material  also contains  elevated  levels  of salts
due to the high chloride  content  in the wastewater  stored  in the former
Basin  F.

The former  Basin F site consists  of the former basin ar~ including the
area beneath  the Basin F WastePile.  Basin  F received wastewaters through
the chemical  sewer system,  and the site is expected  to contain  somewhat
elevated  levels  of salts due to the high chloride content  in the wastewater.
COCS remaining in the soil exceeding  human  health  SEC include  OCPS
and chloroacetic  acid; large portions of the former basin exceed  principal
threat  criteria.  The BasirI F IIU included  the installation  of a soil cover.

Sites within this subgroup  consist  of four liquid  disposal  basins  (Basins  B,
C, D, and E) that collected  overflow water fkom Basin  A and the former
deep disposal  well. ‘These sites are expected  to contain  somewhat elevated
levels  of salts that area result  of the storage  of wastewater  with high
chloride  content.  COCS detected  in the soil  above human  health  SEC
include  OCPS, although  the majority of contamination  potentially  poses
risks to biota only.

Sites within this subgroup  consist  of sanitary  and process  water sewers.
Soil  around these sewer lines does not exceed  human  health  SEC and does
not pose risks to biota based  on the depth  of the sewer lines; however,
these  sewer  lines potentially  serve  as conduits  for the migration of
groundwater contamination.

Sites within this subgroup  consist  of chemical  sewers.  COCS in the soil  .
exceeding  human health  SEC and principal threat criteria in poxtions  of
South Plants  include  OCPS, volatile organics,  and chloroacetic acid. These
sewers  are fhrther characterized  by the potential  presence  of agent.

rIna/1551G



Table 5.4-11 Summary of Soil Medium Groups and Subgroups Page 3 of 4

Medium  Groups Subgroup Description

Disposal Complex
Trenches Trenches

Shell
Trenches

Hex Pit

Sanitary  Landfills  —

Lime Basins Section  36
Lime
Basins

M-1 Pits

This subgroup  is characterized  by trenches  or pits  that were filled  with
trash  and manuf_g/military  wastes.  Wastes  are suspected  to consist  of
drums of solid  and liquid  material,  w~ glass,  metal,  laboratory  and
manufacturing equipmeng  and miscellaneous  material.  ‘This subgroup  is
tier characterized  by the potential  presence  of agent  and agent-filled
Uxo.

This subgroup  is characterized  by trenches  or pits that were filled  with
trash  and manufacturing/military  wastes  in the area of the Shell Trenches.
Wastes  are suspected  to consist  of drums  of solid  and liquid  material.  IRA
activities  at this site have consisted  of the placement of a soil cap across
the entire  site and a vertical  bamier surrounding the site.

his site was historically  used for disposal  of hex bottoms,  a tarry,
chlorinated  wastestream  resulting fkom the production of HCCPD. The soil
at this site is contaminated  with these resinous  materials.  This material  was
buried  in thin-gauge caustic  bamels  and in bulk.

This medium  group consists  of sanitary  landfills  and infemd trenches  that
are predominantly located  in the eastern  and western portion  of RMA.
These  sites contain  trash  and rubbish,  but are not anticipated  to mnta.in
drums of hazardous  material,  ageng  or UXO.

The Section  36 Lime Basins,  used for the neutrali~ion  of process  wastes
related  to agent  production, are characterized  by soillsludge  mixtures with
high pH levels  and the potential  presence  of agent. COCS in the
soilhludge  exceeding  human health  SEC include  primarily OCPS;  low-level
inorganic  contamination  is also present.  IRA activities  at this site involved
placing  a soil  cover  across  the entire  site.

The Buried  M-1 Pits, used for the neutralization  of process  wastes  related
to agent  production, are characterized  by soil/sludge-mixtures  with high pH
levels  and the potential  presence  of agent. COCS in the soilhludge
exceeding  human  health  SEC and principal  threat criteria primarily consist
of arsenic  and mercury.  This subgroup  is distinguished  by percentage
levels  of arsenic  and mercury.
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Table 5.4-11 Summaw  of Soil Medium Groups and Subgroups Page 4 of 4

Medium  Groups Subgroup Description

south  Plants south
Plants
central
Processing
Area

south
Plants
Ditches

south
Plants
Balance  of
Areas

Buried Buried
Sediments/ Sediments
Ditches

Sand
Creek
Lateral

Undifferentiated Section 36
Balance of
Areas

Burial
Trenches

‘This subgroup  consists  of the main processing area within the South Plants.
Contamination  has resulted  fkom manuf-e,  storage,  and disposal  of
chemicals  and ilom the demilitarization  of agent-filled  ordnance.  A wide
range  of COCS in the soil exceeding  human  health  SEC and principal threat
criteria include  volatiles,  OCPS, and arsenic.  The soil in this area
potentially  contains  agent.

‘This subgroup  consists  of the drainage  ditches  within South Plants.
Contamination  has resulted  fkom manuf-e,  storage,  and disposal  of
chemicals  and born the demilitarization  of agent-filled ordnance.  COCS in
the soil exceeding  human  health  SEC and principal threat  criteria  include
primarily OCPS. Also,  contaminated  soil  in these  ditches  potentially  poses
risk to biota.

‘The remainder of the sites  within South Plants  were placed in this
subgroup.  Contamination  at these  sites has resulted  from manufacture,
storage,  and disposal  of chemicals  and fkom the demilitarization  of agent-
filled  ordnance,  and horn windblown dispersion  of contaminants  horn the
Central  Processing  Area COCS in the soil exceeding  the human  health
SEC and principal  threat  criteria  primarily consist  of OCPS and ICP metals.
Most  of the contaminated soil in the balance  of South Plants  potentially
poses risks to biota.  This subgroup  is also characterized  by the potential
presence  of high explosives-filled  UXO and agent.

‘This subgroup  consists  of two sites that contain  contaminated sediments
that were dredged  fkom the adjacent  lakes (JAce  Ladora and Derby lakes),
deposited  in unlined ditches  at their cwent  locations,  and covered  with
clean soil. COCS exceeding  human  health  SEC include  OCPS.

This subgroup  consists  of the northern and southern  segments  of the Sand
Creek Lateral  that transported  runoff from the South Plants  Central
Processing  Area during  storm events  and snowmelt,  and of the drainage
ditches  used to transpoxt water to and from the Secondary  Basins  and to
drain the South Plants  and North Plants  process  areas. COCS in the soil
exceeding  Human  Health  SEC primarily consist  of OCPS.

Sites within this subgroup  are located  in the southern  area of Section  36.
They do not have unique  site-type  characteristics  or contamination  patterns.
COCS in the soil  exceeding  human  health  SEC include  OCPS and
chloroacetic  acid. This subgroup  is also characterized  by the potential
presence  of agent  and agent-filled  UXO.

Sites within this subgroup  consist  of trenches  that are located  in Sections
30 and 32 related  to munitions testing  and disposal.  COCS in the soil
exceeding  human health  SEC include  chromium  aud lead. The sites  are
also characterized  by the potential  presence  of HE-filled UXO.
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Table 5.4-12 Summary of Contaminant Concentrations Within the Soil
Exceedance  Volumes Page 1 of 8

Range  of Average
Concentrations Within Concentration Within Exceedance

Medium Group/ Contaminants Exceedance  Volume’ Exuedance  Volume’ Depth
Subgroup of Concern @pm) @pm) (ft)’

North Plants
Human  Health
Biota

Toxic Storage Yards

Human  Health

Biota

Lake Sediments
Human  Health

Biota

Stilcial  Soil
Human Health

Biota

Arsenic
Dieldrin
Endrin
Arsenic
Mercury

3 12–10,000
0.01-2.9

0.0034.09
2.8-260
0.05–2.9

2,800 1
0.13 1
0.01
41

0.32

Chloroacetic
Acid
Arsenic

Arsenic
Mercury

Aldrin
Dieldrin
Chlordane

AMrin
Dieldrin
Chlordane
DDE
DDT
Mercuxy
Arsenic

AMrin
Dieldrin
Lead (ftig
ranges)

Aldrin

80-134
270+000

BCRL140
BCRL-30

BCRL-31
BCRb3.4
BCRL-57

BCIZb2.7
BCG2.9
BCRL-9.3
BCRL-1.3
BCRL3.O
BCRL-18
BCRL-16

0.048-390
0.001-560

Not Available

BCRb3.O

115
1,600

3.6
0.15

11.8
0.7
1.8

0.060
0.069
0.056
0.018
0.35
0.43
0.69

17 1
27

Not Available

0.016 1
Dieldrin BCRL-3.5 0.057
Endrin BCRb13 0.039
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Table 5.4-12 Summary of Contaminant Concentrations  Within the Soil
Exceedance  Volumes Page 2 of 8

Range of Average
Concentrations  Within Concentration Within Exceedance

Medium Group/ Contaminants Exceedance  Volume* Exceedance  Volurnel Depth
Subgroup of Concern @pm) @pm) (fl)2

Ditches/Drainage
Area

Biota AMrin
DieMrin
Endrin
DDE
DDT
Arsenic
Mercury

Basin A

Human  Health AMrin
Dieldrin
Endrin
Isodrin
Chlordane
Arsenic
Chromium
DDT
DDE
Mercury

Biota

Basin F Wastepile

AMrin
Dieldrin
Endrin
Arsenic
Mercury
DDT
DDE

Human  Health3 Aldrin
Dieldrin
Endrin
Isodrin
Chloroacetic
Acid
1~-
Dichloroethane
DCPD

BCRLO.094
BCRL-2.2
BCRL2

BCRL-O.78
BCIUA.32
BCRb50
BC&l.9

BCRL-720
BCRb2,600
BCRL-3JO0
BCRL-160

BCW2,900
BCR.b28,000

BCRL-98
BCR.b105
BCRL21

BCR.L-1 1,000
BCRL-1 .9
BCRL-3.6
BCRL-3.O
BCRL-230
BCRL-54

BCRbO.73
BCRL-O.71

0.1–3,100
0.1–700
9.2–900

3.163,000
110-760
3,4-110

1,500-2,000

0.005 1
0.27

0.053
0.027
0.01
6.6

0.16

42
150
110
9

100
350
13
3

1.4
140

0.04
0.53
0.10
25

0.67
0.01
0.01

Not Available NA
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
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Table 5.4-12 Summary of Contaminant Concentrations  VWthin the Soil
Exceedance  Volumes ?a~e 3 of 8

Range  of Average
Concentrations  Within Concentration  Within Exceedance

Medium  Group/ Contaminants Exceedance  Volume’ Exceedance  Volume] Depth
Subgroup of Concern (ppm) (ppm) (fi)’

Fomwr Basin F

Human  Health

Secondary  Basins
Human  Health

Biota

Chemical Sewers

Human Health

Aldrin
DieMrin
Endrin
Isodrin
Chloroacetic
Acid
DCPD

Aldrin
DieMrin
Chlordane
Endrin
Chromium’
Arsenic
Mercury
Aldrin
Dieldrin
Endrin
DDE
Arsenic
Mercury

AMrin
Dieklrin
Isodrin
DDT
Chloroacetic
Acid
DBCP
HCCPD
Carbon
Tetrachloride
Chloroform
Arsenic

BCIZb2,900
BCILL1,1OO
BCRb710

BCIZbl0,000
BC-7,000
BCRL-20,000

BCRL180
BCRL-120
BC-3.O
BCRL-8.4
BC~120
BCR.L140
BCRL1.6
BCILL-2.7
BCRb3.4

BCRL-O.57
BCRLI.O
BCRL-56

BC12L0.23

BCRL-20,000
BC&200

BCRL-1,000
BCRL-500
BCRL-230

BCRL-32,000
BCRIA,000
BCRL-200
BCRIAOO
BCIZL740

260 10
130
47
360
960
670

21.6
28.2
0.68
2.1

9.8
0.17

0.08
0.69
0.07

0.006
10

0.086

Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available

10
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Table 5.4-12 Summa~ of Contaminant Concentrations  Within the Soil
Exceedance  Volumes Page 4 of 8

Range of Average
Concentrations  Within Concentration Within Exceedance

Medium  Group/ Contaminants Exceedance  Volumel Exceedance  Volume’ Depth
Subgroup of Concern (ppm) (ppm) (ft)’

Complex  Trenchess

Human  Health

Biota

Shell Trenchess

Human  Health

Hex Pits

Human Health

Aldri.n
Isodrin
Chlordane
DBCP
Chromium

Mercuxy
Arsenic
Aldrin
DieMrin
Endrin
DDE
DDT
Arsenic
Mercury

AMrin
Dieldrin
Endrin
Isodrin
Chlordane
DBCP
HCCPD

Aldrin
Dieldrin
Endrin
Isodrin
Chlordane
HCCPD

BCRI.+$0
BCRb27
BCRb150
BCRJ.A.7

BC&5~O0
BCRL-10,OOO

BCRL-860
BCRL+500
BCRLO.19

BCRL-3
BCIU+I.7
BCRb2.9

BCRL.-O. 18
BCRL-98
BCRL70

BCRL1,000
BCRL-500
BCRL-400

BCRL-1,000
BCRL-70
BCRb700

BCR..L40,000

BCRL-1,000
BC&500
BCIUAOO

BCW1,000
BCRb70

BCRL+0,000

Not Available 14
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available

Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available

Not Available
Not Available
Not Available
Not Available
Not Available
Not Available

10

10
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Table 5.4-12 Summary of Contaminant Concentrations  Within the Soil
Exceedance  Volumes Page 5 of 8

Range of Average
Concentrations  Within Concentration Within Exceedance

Medium Group/ Contaminants Exccedauce  Volume’ Exceedance  Volume’ Depth
Subgroup of Concern (ppm) @pm) (ft)’

Sanitary  LamMlls
Human  Health Aldrin

Dieldrin
Endrin
Isodrin
Chlordane
DDT
Chromium

Cadmium

BCRL420
BCR.b300
BCL38
BCRL-27
BCRL-3.1
BCRL-61

BcR.hl,800
BCRL-8,600
BC-1,1OO

2.5
3.0

0.31
0.16
0.02
0.44

18
65
5.8

Biota Aldrin BCRL-3.2 0.09
DieMrin BCR.L2.6 0.17
DDE BCRL-5.6 0.19
DDT BCRL41 1.3
Endrin BCRL-20 0.39
Arsenic BCRb120 5.5
Mercury BCRL-3.5 0.11

Section 36 Lime .
Basins

Human  Health Aldrin
Dieldrin
Endrin
Isodrin
Chlordane
DDE
DDT
Arsenic
Mercury

Buried M-1 Pits

Human  Health Aldrin
Dieldrin
Isodrin
HCCPD
DCPD
Cadmium
Arsenic
Mercury

BCRL-1,700
BCRL-780
BCRL+OO
BCRIAOO
BCRL-240
BCRL-13
BCllb2.6
BCRL-900
BCRL-56

BCRL-27
BCRL-36
BCRb7.1

BCRL1,300
BCRL-7,800
BCRL2,400
27–100,000
1.3-83,000

190
90
41
48
25
1.9

0.06
100
5.4

0.55
0.82

0.099
44
195
320

17,000
4300

12

10

10
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Table 5.4-12 Summary of Contaminant Concentrations  Within the Soil
Exceedance  Volumes Page 6 of 8

Range  of Average
Concentrations  Within Concentration Within Exceedance

Medium Group/ Contaminants Exceedanc-e Volume’ Exccedance  Volumel Depth
Subgroup of Concc2n (ppm) (ppm) (ft)’

south  Plants central  Processing  Area
Human  Health Aldrin

Dieldrin
Endrin
Isodrin
Chlordane
Chloroacetic
Acid
DDT
HCCPD
DBCP
Carbon
Tetrachloride
Chloroform
DCPD
Arsenic
Cadmium
Chromium

Mercury
Biota

South Plants Ditches

Aldrin
Dieldrin
Endrin
DDE
DDT
Arsenic
Mercury

Human Health Aldrin
Dieldrin
Isodrin
Chlordane
Chromium
Endrin
DDE
DDT
Arsenic
Mercwy

Biota AMrin
Dieldrin
Endrin
DDE
DDT
Mercury

BCRL-15,000
BCR.IA,300
BCW3,700
BCR.b300

BCRL-1,500
BCRb350
BCRL-300

BCIlb5,300
BCRL14,000

BCRL-140
BCRIA0,000

BCRL-970
BCR.L14,000

BCRL540
BCR&280

BCIZb7, 100
BC&17,000

BCRL-3.4
BCRL-3.4
BCRL-1.2
BCRL-1.6
BCRL-8.6
BCR.L-289
BCRL-56

0.6W,400
0.71-805
BCRL-23
BCRL-6.3
BCRL-62
BCRL-3.4
BCW2. 1
BC-10
BCRL-6.1
BC&15
BCRL-2.3
BCRL-2.7

BCRL-O.31
BCRL-3.2

BCRL-O.81
BCRL-2.5

580 10
210
67
19
15
13
7.5
28

275
1.9
580
6.7
230
5.1
20
310
300

0.19
0.73

0.029
0.023
0.03

11
2.04

270
58
2.3
0.4
12

0.17
0.20
0.4

0.42
0.30
0.11
0.69

0.038
0.12
0.047
0.10
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Table 5.4-12 Summa~ of Contaminant Concentntions  Within the Soil
Exceedance  Volumes ?a~e 7 of 8

Range of Average
Concentrations  Within Concentration  Within Exceedance

Medium  Group/ Contaminants Exceedamx Volume’ Exceedance  Volume’ Depth
Subgroup of Concern (ppm) (ppm) (fi)’

South Plants  Balance  of Areas
HumarJ Health

Biota

Buried Sediments

Human Health

Sand Creek Lateral

Human Health

Biota

Aldrin
Dieldrin
Endrin
Isodrin
Chlordane
DDE
DDT
HCCPD
Chromium

Mercury
Aldrin
Dieldrin
Elldrin
DDE
DDT
Arsenic
Mercury

Dieldrin
Chlordane

Aldrin
Dieldrin
Isodrin
Chlordaue
Chloroacetic

Acid
Chromium
Lead
DDE
DDT
Aldrin
Dieldrin
Endrin
DDE
DDT
Arsenic
Mercury

BCRL-6,900
0.67–1,500
BCR.L-46
BC-390
BCRb370
BC&9.7
BCRb140

BCR&2,000
BCR.b2~O0
BCRL-4,900
BCW,600

BCL3.5
BCRb3.6

BCRL-1.17
BCRL-1.02
BCRbl .7
BCRL-180
BCRL41

26.1-53
BCRb8.9

BCRL+OO
BCRL-140
BCRI+I.O
BCRL-9.7

230

BRCL490
\ BCRL-2,000

BCR.L-4.7
BCR.IA.O
BCR.L-3.7
BCRb3.6
BCRb3.8
BCRL4.7
BCRL-6.O
BCRL-190
BCRL-2.3

14 10
33
1.6
18
4.2

0.53
1.4
23
62

340
500

0.037
0.32

0.011
0.006
0.15
0.73

0.065

40 10
0.8

27.8 2
18.5
0.24
0.42

Not Applicable

180
800
0.04
1.0

0.30
0.44

0.087
0.095
0.10
5.8

0.13
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Table 5.4-12 Summary of Contaminant Concentrations Within the Soil
Exceedance  Volumes Page 8 of 8

Range of Average
Concentrations Within Concentration Within Exceedance

Medium  Group/ Contaminants Exceedance  Volumel Exceedance  Volume’ Depth
Subgroup of Concern (ppm) @pm) (fi)’

Section  36 Balance  of Areas

Human  Health Aldrin
Dieldrin
Endrin
Isodrin
Chlordane
Chloroacetic
Acid
DDE
DDT
Arsenic
Mercury

Biota

Burial  Trenches

Aldrin
Diekirin
Endrin
Chlordane
DDE
DDT
Arsenic
Mercury

Human  Health Chromium
Lead

BCRL-120
BCw140
BCW6
BCRL.-37

BCRL-140
BCRL-320
BcRbl.8
BCRL-23
BCRL-16
BCRb50

BCRL-2.2
BCR.L-3.5
BCllb3.1
BCRbl 1
BCW1.6
BCRL-8.6
BCKL-39
BCRL-56

BCRL-39
BCRL-3,400

11 10
24
5.3
1.6
2.2
52

0.10
0.20
2.4

0.46

0.061
0.010
0.12
0.84

0.010
0.028
3.85
0.5

20 10
190

1 Conccntmtions listed are based on the samples present within the respective cxceedance volumes only. For modeled sites,
the mnge and average represent estimated  contaminant concentrations for the modeled exceedance volume.  See Section 7.1.4
for more discussion on soil contaminant modeling.

2 Human health exccedance depths represent the maximum  depth of any detected human  health exceedanccs.
3 Concentrations  inferred fkom remedial  investigations sampling at Former  Basin F prior to interim response action.
4 Present above human  health  SEC in one sample in NCSA-4a.
5 Concen&ations  for these sites represent samples taken throughout  the site. Limited information  is available for soil

concentmtions within the disposal trenches proper.
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6.0 Summary of Site Risks

6.0 Summary  of Site Risks

A risk assessment  is a scientific  procedure used to estimate  the potential  adverse effects  on human health  and

the environment from exposure  to chemicals.  At a CERCLA site, a baseline  risk assessment is prepard  and

sexves as the basis  for evaluating  risks posed from contamination  if no remedial  actions  are taken.  The

resulting  level of risk is called  the baseline  risk i.e., an estimate  of risk that might exist  if no remediation  or

institutional  controls  were applied  at a site.  At RMA, a risk assessment called  the Integrated Endangerment

Assessment/Risk  Charactetition  (IEA/RC) was petionned and used as the baseline risk assessment.  In this

instance,  the IEA/RC  defined  baseline  to include  the completion  of the soil-related  IRAs (e.g., Basin F, Lime

Basins)  and enforcement  of the FFA’s use restrictions.  lhe FFA prohibits.  residential  development;  potable  use

of groundwater and surface  wa~, agricultural  activities  for the purpose of raising  livestock crops,  or

vegetables;  and the consumption  of fish  and game taken  from RMA. Therefore, these  uses were not considered

during the IEA/RC.  The relevant IRA (Table 2.4-1) were implemented in accordance with the FFA to

prioritize  the selection  of some of the more highly  contaminated sites for remedial  action  and reduce or

eliminate  the risk for exposure  to contaminated soil  prior to the selection  of the final remedial  action.  The risk

assessment  methodology used during the IEA/RC was initiated  prior to the publication of EPA risk assessment

guidance  (OERR-EPA 1989).  However, this methodology does incorporate the exposure assumptions  and

toxicity  assessment  methods  specified  in EPA guidance  and Wills EPA’s requirement  of estimating  risk based

on a reasonable  maximum exposure  (RME).

The IEA/RC was the result  of a progressive  series  of endangerment assessment analyses  initiated  by the Biota

RI (ESE 1989),  the Human  Health Exposure  Assessment (HHEA), and the HHEA Addendurn.  These initial

evaluations  served  as screening  assessments  for the protection  of human health  and preliminary estimations  of

biota risk, and provided  the basic building  blocks  of the IEA/RC  report,  which  is divided  into two evaluations,

the Human  Health Risk Characterization  (HHRC) and the Ecological  Risk Characterization  (ERC). Both of

these evaluations  are summarized in the final report.

The general  methodology of the risk assessment  process  involves  the following  steps: identi~ the COCS,

perform  the exposure  and toxicity  assessments,  and perform the risk characterization.  The more than 50,000

groundwater,  surface  water, sedimen~  soil, air, and biota samples  collected  during  the past decade were used to

evaluate  which chemicals  were of concern  to human health  and the environment  and to develop the risk

assessment.

6.1 Human Health Risk Characterization
Soil at RMA is the prinmy medium  by which humans  can be exposed  to contamination  on pos~ due to land-use

restrictions  and/or  limitations  on the uses of other environmental  media  specified  in the FFA and the Rocky
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Mountain Amenai National  Wiidiifc Refhge Act of 1992.  Remedial  measums for on-post  groundwater  will

augment  the soil  remedy  and &Jitate  long-term rernediation of groundwater.  Risk-based  critmia for groundwater

established  by the ROD for the OfY-Post Operable  Unit are used for the on-post boundary  treatment  systems.

The objectives  of the HHRC were to develop  risk-based  soil  criteria protective  of people who might visit  or

work at RMA, evaluate  the uncertainty associated  with these  criteriq  chamcteme“ the potential  risks to these

people,  and evaluate  where these  risks exist  at RMA to guide the remedial decisions.  Two types  of health

effects  were evaluat~  potential  cancer (carcinogenic) risks and potential  health  effects other than cancer.  The

context  for interpreting  cancer risk estimates  is provided by EPA in CERCLA regulations  and guidance:

Acceptable  exposure  levels for a carcinogenic compound are those levels  that result  in an increased  cancer risk

between  1 in 10,000 (or 1 x 104) and 1 in 1,000,000 (or 1 x 104). ‘Ihese estimated carcinogenic risks are

usually  termed  “excess  lifetime  cancer risks,” which  means there is an increased  chance  of an individual

developing  cancer over 30 years of exposure  over a 70-year life span to the carcinogenic chemicals  in “excess”

of the normal  cancer rate. (The normal cancer rate determined by the American Cancer Society  is about  one in

three  persons.)

Noncancer (noncarcinogenic) risk estimates  are expressed  in terms of a hazard index (HI) for chronic,.
subchronic, and acute exposure durations.  A concern for adverse  health  effects  may occur when an HI value,

the sum of chemical-specific  hazard quotients  (HQs), exceeds  1.0. However, the value  of any given HI does

not provide  an estimate  of the probability  of any adverse  effects  that may occur (unlike  a cancer risk estimate).

An HI of 1.0 represents  the highest  level of chronic  exposure  that is unlikely to result  in adverse effects.  For

values  of HI greater  than 1.0, the potential  for adverse  effects  to occur increases  as the HI value  increases.

6.1.1 Identification  of Contaminant of Concern
Contaminants  in the RI and Endangerment Assessment  programs were selected  as target  aualytes  if they

satisfied  all of the following  criteria:

. Quantities  handled  or disposed  at RMA

● Acute  toxicity  and carcinogenic potential

. Persistence  in the environment

● Identification  as a breakdown product from Army surety  agents

● The presence  of the chemical in other monitoring  or investigatory  programs ongoing at RMA

A total of 64 contaminants  were identified  as target analytes  !?om a list of more than 650 chemical constituents.

These  target  contaminants  were subsequently  evaluated in the HHEA report.  The HHEA served  as a basis  for

identi@ng  COCS that would  become the fwus of a more detailed  evaluation  of risk during  the IENRC.
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Based  on the evaluation  conducted  during the HHEA, 27 soil COCS were ultimately  selected  for evaluation  in

the HHRC (Table 6. l-l). ~ese chemicals,  which are expected to contribute  the majority of projected risks at

RMA, were identified  based on pre-established  selection  criteria  as follows:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

120

13.

14.

15.

16.

17.

18.

Include  all COCS designated  as Category  A (Exposure Index >10) in the HHEA.

Include  all COCS with carcinogenic weight of evidence  classifications  designations  A or B.

Include  all COCS with carcinogenic  weight of evidence  classification  designation  C w potency
factors.

Consider  treatability  to exclude  chemicals  from the COC list.

Consider isolated  detections  to exclude  chemicals.

Include  all COCS listed on the Land Ban Disposal  Restriction  List.

Include  all COCS with RCRA soil  criteria.

Consider  the state’s  request to include DIMP and isopropylmethyl  phosphonate (IMPA). (DIMP and
IMPA are predominantly groundwater contaminants  and were therefore not included  on the final COC
list.)

Group by chemical class  to reduce COCS.

Consider  ikequency of detection.

Consider essential  nutrients.

Consider  concentration  and toxicity.

Consider  historical  information.

Consider  special  exposure  routes.

Consider  Army agent  degradation  products.

Consider  co-occurrence with other COCS to exclude  chemicals.

Consider  bioconcentration,  mobility,  and persistence.

Consider  detections  in laboratory  blanks  in comparison to concentrations  detected on site.
(FIuoroacetic  aci~ which was considered a COC in drafts  of the IHWRC reporg was removed as a
COC in this analysis  because  on-post  detections  of this chemical were similar in concentration to
detections  in laboratory  blanks.)

6.1.2 Exposure  Assessment
The objective  of the human health  exposure  assessment  is to estimate  the type and magnitude of exposure to

COCS by human  populations  through the characterhtion  of the exposure  setting  (i.e., potential  land uses) and

current  and fiture  potentially  exposed  populations,  identification  of exposure  pathways, aud estimation  of the

exposure  point  concentrations.

6.1.2.1 Characterization  of Exposure  Setting and Potentiality Exposed  Populations
The identification  of potentially  exposed  populations  at RMA required  consideration  of potential  site land uses.

The FFA indicates the Parties’  goal that  significant  portions of RMA will be available  for open space for public

benefit including, but not limited to, wildlife  habitat(s)  and park(s). By the enactment  of the Rocky Mountain
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Arsenal National  Wddlife  Refige Act of 1992, fh.re land-use options will involve an open space scenario

dominated by the formation of a nature prewwe  and wildlife refbge that rncludes  padcs and recreational  areas.

Given the land-use projections  identified above, two land-use options were identified that formed  the basis for

defining target  receptor  populatiorM open space, which  includes nature preserve,  wildlife  refbge,  and recreational

park scenarios, and economic  development  which rncludes  commercial  and industrial  scenarios. Following

passage of the Roc& Mountain  Arsenal  National  Wildlife Refhge A@ economic  development  would  only apply

in limited  areas along the western  boundaIY of RMA. Based on the open space land-use Projection  thee  receptor

populations  were evaluated  in the HHRC, biological workers,  regulatedcasual  visitors, and recreational  visitors.

Based on the economic  development  land-use projectio~  two worker populations,  industrkd and commercial

workers, were selected for evaluation. Figure 6.1-1 is a diagram showing the land-use scenarios  and the potentially

exposed populations  associated  with them. For both open space and economic  development  land-use  options, risks

were calculated  assuming  that exposure  would occur  at a given site or, in the case of the boring-by-boring  analysis,

at an individual  soil boring.

6.1.2.2 Identification  of Exposure  Pathways
An exposure  pathway  describes  the course  a chemical  or physical  agent  takes from the contaminant  source  to

the exposed  receptor. A complete  exposure  pathway includes  a source  are% a means of transport in the

environment,  an exposure  point, and a receptor. At RMA, direct  and indirect  exposure  pathways were

evaluated.  The direct  pathways  included  ingesting  contaminated soil  (ingestion),  coming into contact  with

contaminated  soil  (dermal  absorption),  or breathing contaminated dust particles  (inhalation).  ‘I%e indirect

pathways  included  inhalation  of contaminated vapors  in open areas  (e.g., during  work performed outdoors) and

enclosed  spaces  (e.g., in basements).  Dennal contact  with metals  in soil was not evaluated  for any receptor

population  due to negligible  contaminant  absorption through this  exposure  pathway.

The five potentially exposed populationshubpopulations  and their respective current and fbture  exposure

pathways  included  the following:

. Biological  Worker,  e.g., a wildlife  biologist  working on the refuge - All direct pathways and open
space  vapor inhalation

. Regulated/Casual  Visitor,  e.g., someone  (adult or child)  visiting  the wildlife  refige - All direct
pathways  and open space vapor inhalation

. Recreational  Visitor,  e.g., someone  (adult  or child)  jogging  or playing on areas  of the wildlife rei!hge –
All direct  pathways  and open space vapor inhalation

. Commercial  Worker,  e.g., a person  working inside a building  on the wildlife  refbge - All direct
pathway and enclosed  space  vapor inhalation

. Industrial  Worker,  e.g., a person  working outside  and potentially  exposed to soil - All direct  and
indirect  pathways
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Figure  6.1-2 depicts  the potential  exposure pathways for each human receptor population and Table 6.1-2 lists

the soil  horizons  (soil depth  interval)  for each exposure  pathway evaluated.

6.1.2.3 Estimation  of Exposure  Point  Concentrations
The chemical  concentration  to which an individual  could  be exposed is lmown  as the exposure  point

concentration.  To characterize potential  chronic  (long-term  risk i.e., 7 to 70 years) human health  risks at

RMA, both location-specific  (i.e., 178 discrete  sites on RMA) and sample-specific  (boring-by-boring) risks

were quantified.  The complete  data set used for the estimation  of these exposure  point concentrations was

issued on computer diskettes  and distributed  with the IEA/RC report.

Human  health  risks were estimated  for the location-specific  analysis  using representative  contaminant

concentrations  calculated for each of the 178 sites evaluated  in the HHRC. The concentration term used to

estimate  exposure  was calculated  by several  different methods  to give a range of potential  risks. A mean

exposure  concentration  term (C_~ was calculated  as the simple  arithmetic  mean of the samples  as

representative of a potential  average exposure  for each of the 178 locations.  (This method is no longer

recommended by EPA.) The 95 percent upper confidence limit (95°/0  UCL) on the site sample arithmetic mean

(c~,v) was calculated  to establish  the RME risks. The 95% UCL was calculated  in accordance with EPA

guidance  (OSWER-EPA 1992)  and this represents  EPA’s preferred method to calculate concentration  terms.

For the location-specific  analysis,  concentrations  based  on composite  samples (i.e., samples  collected  from

borings  horn the O-ft to 1 -ft interval  mixed  with samples  from a deeper intend).  These concentrations  were

estimated  by doubling  the concentration  detected  in the O-ft to 1 -fi interval,  using  the conservative assumption

of 50 percent  dilution  by clean soil  collected  horn the deeper samples.  Concentrations  reported for samples  that

were not composite (i.e., samples  collected  horn the O-fi to 1 -fl interval  and analyzed without the addition  of

deeper soil) were not doubled  because  these  concentrations  were not potentially  diluted  by deeper,  clean soil.

For the boring-by-boring analysis,  potential  risks were evaluated  using the maximum contaminant

concentration  (Cd at a given boring for a specific  depth  internal  or at a given  stilcial soil  sample  location.

Surficial  soil  sample  results  were included  in the boring-by-boring analysis  to supplement results  born the

deeper sample  intervals.  The objective  of the stilcial soil  sampling  program was to identi~ any contamination

that may have Occmed as a result  of windblown  contamination  born source  areas using  composite  samples

from randomly selected  sample  locations  at the O-inch to 2-inch depth  intend.  Because the samples  were

composite  from within  this one interval,  the effects  of dilution  caused  by mixing soil  fkom deeper intervals

was avoided.  The inclusion  of these results  in the boring-by-boring analysis  are intended  to offer insight  into

the variability  of contamination  at RMA and facilitate  the identification  of contaminant  hot spots. The use of
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analytical  results  born composite  samples  may have reduced the overall  consemtism of the boring-by-boring

analysis,  which  assumes  that cumulative  chronic  exposures  would occur at any individual  boring location  and at

the specific  depths  where the maximum concentration  occumed. However, the surficial  soil results  do

supplement  the subsurface  boring  evaluation,  and may be more relevant to the evaluation  of direct contact

exposure  risks for some receptors (e.g., visitor populations) than comesponding  results  for deeper soil intervals.

6.1.2.4 Exposure  Pammeters
Exposure  parameters are combined  with chemical-specific  exposure  point concentrations  and toxicity data to

characterize each of the five potential  routes  of human exposure  to COCS at RMA. Some exposure  parameters,

such as body weight and tkequency  of exposure,  are applicable  to all exposure pathways. Other parameters,

however, such as soil  ingestion  rate and molecular  difhsivity,  are used only for specific  exposure  routes.  lle

probabilistic  analysis  developed  for the IEA/RC  assumes  chronic  exposures  (greater than 7 years).  However,

potential  risks associated  with shofier-term  exposures  (i.e., acute  exposures  occurring on a single  day or

subchronic  exposures  lasting more than 1 day but less  than 7 years) were calculated during the HHEA using

deterministic  methods  (i.e., using freed exposure  parameters).

The exposure  parameters used in this evaluation  are fixed or probabilistic  (Tables 6.1-3 through 6.1-5).

Probabilistic  parameters are characterized by a distribution  of values,  while  the freed parameters are represented

by a single value. Probability  distributions  and the fixed numerical  estimates  are defined  based on an extensive

literature  search  and data review. A detailed  description  of the individual  exposure  parameters  and the

development  of their  specific  distributions  is contained  in Appendix  B of the IEA/RC report.  The deterministic

exposure  parameters used for the development of the acute  and subchronic  preliminary pollutant  limit  values

(PPLVS) are presented in Tables 6.1-6 and 6.1-7, respectively.  A detailed  description  of these parameters is

provided  in the HHEA Addendum report.

6.1.3 Toxicity  Assessment
The objective  of the toxicity  assessment  is to derive  toxicological  criteria that can be used in the calculation  of

potential  risk from exposure  to COCS in terms  of carcinogenic and noncarcinogenic  effects.

Carcinogenic  effects  resul~  or are suspected  to resulg  in the development of different types  of cancer.  EPA

assumes  a nonthreshold  mechanism for carcinogens;  accordingly,  any amount of exposure to a carcinogenic

chemical  is assumed  to have a potential  for producing a carcinogenic response  in the exposed individual.  EPA

has a carcinogenic-classification  system  that uses  weight of evidence  to classifi  the likelihood  that a chemical is

a human carcinogen.  The classifications  are as follows:

A Human Carcinogen

B 1 Probable  human carcinogen;  limited  human  data are available
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B2 Probably  human  carcinogen;  sufficient  evidence in animals  and inadequate  or no evidence in humans

C Possible  human  carcinogen

D Not classified  as to human carcinogen

E Evidence of noncarcinogenicity  for humans

Carcinogenic  toxicity  values  used in the HHRC were developed  by the EPA Cancer Assessment Group and

obtained  horn EPA-derived sources  that include  the Integrated Risk Mormation  System  database  and the

Health  Effects SurnmaIY  Table.  These values  are based  on cancer slope factors.  Slope factors  are chernical-

specific,  experimentally  derived  potency values  that are used to calculate  the risk of cancer resulting from

exposure  to carcinogenic chemicals.  A higher value  implies  a more potent  carcinogen. Slope factors  and

carcinogenic  doses based on a 1 x 104 excess  cancer risk for the COCS are summarized in Table 6.1-8 for both

oral and inhalation  routes.

Noncarcinogenic effects,  or any health  impact  other than cancer,  may result  fkom short-term (i.e., acute  and

subchronic),  or long-term  (chronic) exposures. For most  noncarcinogenic  effbcts,  protective mechanisms

within  an individual  are assumed  to exist  that must  be overcome before there is an adverse effect.  The level

above which effects  may occur is called  a threshold  level. In developing dose-response values for

noncarcinogenic effects,  i.e., the reference dose (R.fD), EPA’s goal is to identifi  the highest  no obsemed

adverse  effect  level (NOAEL), the upper bound of the tolerance range (generally regarded as safe),  or the

lowest obsemed adverse  effect  level (LOAEL) born well-designed human or animal  studies.  In general,  the

RfD is an estimate  (with uncertainty  spanning  perhaps  an order of magnitude) of a daily  exposure to the human

population  (including  sensitive  subgroups)  that is likely to be without an appreciable risk of deleterious  effects

during a lifetime.  To account  for uncertainty  associated  with the toxicity  studies,  uncertainty factors  (UFS) are

incorporated  to adjust  this level. The RfDs for COCS at RMA are summarized in Table  6.1-9 for both the oral

and inhalation  exposure  routes  for chronic  exposures.  (Acute  and subch.ronic  exposures  fkom RM.A media were

evaluated  in the HHEA Addendum report.)

The chronic  reference doses  listed in Table 6.1-9 pertain  to lifetime  or other long-term  expmres (i.e., 7 years

to lifetime).  However, for noncarcinogenic chemicals,  chronic  exposure  is not a prerequisite  for toxicity to be

manifested;  even a single  exposure  or shotier-duration exposure  may be sufficient to produce adverse effects.

More recently,  EPA has begun developing  acute  and subchronic  refmence doses,  which are usefid  for

characterizing potential  noncarcinogenic effects  associated  with shorter-term exposures  (i.e., acute  and

subchronic).  Acute and subchronic  reference doses are used to evaluate  the potential  noncarcinogenic  effects

of exposure  periods  lasting 1 day or more than 1 day but less  than 7 years.
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Development of acute  and subchronic  reference doses parallels  the development  of chronic  reference doses;  the

distinction  is one of exposure  duration.  If acute  or subchronic  data are not available  and a chronic  RfD derived

from chronic  data exists, the chronic  RfD is adopted  as the acute  or subchronic  RfD. ‘Ihere is no application  of

an uncertainty  factor  to account for differences in exposure  duration  in this instance.  lbe critical  toxicity

factors  (DT values)  used for the acute  and subchronic  PPLVS are listed in Table 6.1-10.

Toxicity  profiles  for each of the COCS were published  in the HHEA. Toxicity profiles for each RMA target

contaminant  were generated from current toxicological  literature  and include  considerations  of dose,  routes  of

exposure,  types of adverse  effects  manifeste~ transpo~  and fate and a quantitative  evaluation  of a ~ value.

Each profile  is composed  of seven sections  that address  the following  elements:

● Summaxy

● Chemical  and physical  properties

. Transport and fate

. Health  effects

. Toxicity  to wildlife  and domestic  animals

. Regulations  and standards

. D~ value .

The toxicity  factors  contained  in the toxicity  profiles  were revised  if current values  contained in the Integrated

Risk  Information  System or the Health  Effects Summary Table differed from those  contained in the HHEA

toxicity  profile.  Tables 6.1-8 and 6.1-9 hst the toxicity  factors  used in the IEMRC.

6.1.4 Risk Characterization
PPLVS, which  are risk-based  concentrations of chemicals  in soil  that are considered protective of human health

given a defined  set of exposure  and toxicity  assumptions,  were used to estimate  risks to human health.  For

noncarcinogens,  PPLVS are defined  as soil  concentrations  unlikely  to pose adverse  health  effects.  For

carcinogens,  PPLVS are defined  as soil  concentrations  protective  of human health  at a specified cancer risk

level. PPLVS are a fbnction  of media intake rates,  exposure  frequencies and durations,  partition  coefficients,

physiological  parameters (e.g., breathing rates,  body rates,  skin surface areas),  pharmacokinetic  parameters

(e.g., contaminant  absorption  fictions),  and toxicity  data.

6.1.4.1 Caicuiation  of PPLVS
Probabilistic  PPLVS were computed for each of the five potentially  exposed populations  via the direct and

indirect  exposure  pathways. In addition,  because exposure to contaminants  may occur horn a number of

exposure  routes,  cumulative  direct and indirect  PPLVS were also calculated over all the single  pathways.

Acute/subchronic  deterministic  and chronic  probabilistic  approaches  differ in their use of exposure

assumptions. The exposure  parameters used in the estimation  of probabilistic  PPLVS are characterized by a
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distribution  of values  or ranges  of exposures  potentially ocmrring within the population.  It is assumed that

some individuals  have a high level of exposure  and others  have a lower level. The exposure parameters  used in

the estimation  of deterministic  PPLVS (i.e., nonprobabilistic)  are the fixed numerical estimates  that comespond

to a reasonable  maximally exposed  individual  (RME). EPA defines  the RME as the highest exposure that is

reasonably expected  to occur at a site and in practice is estimated  by combining upper bound fixed values  for

some but not all exposure  parameters.

During the HHRC, both 5th and 50th percentile  cumulative  directPPLVS(Thbles6.1-11  and 6.1-12, respectively)

were calculated  for each of the five receptor  populations. The 5th percentile  defines the RME PPLV (i.e., there is

95 percent  confidence  that the PPLV will be protective  at the specfied risk  level),  and the 50th percentile

represents  the median  PPLV estimate  (i.e., them is 50 percent  confidence  that the PPLV will not exceed  the

specified risk level).  The remediation  decisions are based on the 5th percentile  PPLV, which  corresponds  to a

reasonable  maximum  exposure  (and risk) evaluation. The lowest (more protective)  cumulative  direct  PPLVS were

generally  derived for the biological  worker. lle only exceptions  are dated  to the PPLVS calculated  for certain

volatile  organic compounds  (i.e., benzene,  carbon tetrachloride,  chloroacetic  aci~ chlorobenzme,  and toluene);  for

these compounds,  the lowest PPLVS were derived for the industrial  worker.

The single-pathway  PPLVS used to derive the cumulative  PPLVS are summarized  in Tables  6.1-13 through  6.1-17.

As shown in these tables, the majority  of the cumulative  direct  PPLVS wem derived  based on a carcinogenic

endpoint. The dermal absorption pathway  accounts  for the majority  of the cumulative  risk for most  of the organic

COCS.  me only exceptions are al- dieldrin, DDE, endrin, isodr@ chlordane,  DDT, and DCPD, for which  soil

ingestion  is the driver exposure  pathway,  and DCPD and HCCPD,  for which soil  particulate  inhalation is the driver

exposure pathway  for some populations/subpopulations.

For aldrin, soil  ingestion  is the driver exposure  pathway for the biological  worker, recreational  visitor,

regulated/casual  visitor,  and commercial  worker subpopulations. For dieldrin,  soil  ingestion  is the driver

exposure  pathway for the biological  worker, regulate~casual  visitor,  and commercial  worker subpopulations.

For DDE, endrin,  and isodrin,  soil  ingestion  is the driver exposure  pathway for the biological  worker and

commercial  worker subpopulations. For chlordane,  DDT, and DCPD, soil  ingestion  is the driver exposure

pathway for the commercial worker subpopulation.

For DCPD, inhalation  is the driver exposure  pathway for all population.skubpopulations  except the commercial

worker, for which  ingestion  is the driver exposure  pathway.  For HCCPD, inhalation  is the driver exposure

pathway for all populations  except  the recreational  visitor,  for which  dermal  exposure  is the driver exposure

pathway.
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Soil ingestion and particulate  inhalation are the driver  pathways  fm metals.  (As explained  m Section 6.1.2.2,

dermal absorption was not quantified  for metals.)  Soil ingestion xqresents  the driver  pathway  for arsenic,  le@

and mercury, and particulate  inhalation  represents  the driver pathway  for cadmium and chromium.

6.1.4.2 Determination  of Carcinogenic  and Noncarcinogenic Risks
Once  PPLVS were cdcul~ they were combined  with exposure  point concentrations  to calculate  excess lifetime

carcinogenic  risks  and noncarcinogenic  HIs As noted in Section 6.1, these excess i.ifktime caxwr risks are

probabilities  that are generally  expmsed  in scientific  notation (e.g., 1 x 10~. An excess lifetime cancer  risk of

1 x 104 indicates  th~ as a plausible  upper  bound an individual has a 1 in 1 million chance  of developing  cancer  as

a result of site-related  exposure  to a carcinogen  over 30 years of exposure  over a 70-year  life span under the

specific  exposure conditions at a site.

Potential  concern for nonczdnogenic  effkcts  of a single contaminant  in a single medium  is expressed  as tie  HQ

(or the ratio  of the estimated  intake derived Iiom the contaminant  concentration  in a given medium  to the

contaminant’s  RfD). By adding the HQs for ail contaminants  within a medium  or across ail media  to which a

given  population may reasonably  be expo~  the HI can be generated.  ‘he  HI provides  a usefhl ref~cs point

for gauging the potential  significance  of multiple contaminant  exposures  within a single  medium  or across media.

For carcinogens,  cumulative  risks  (representing  all exposure  pathways  and COCS) were compared  to an acceptable

riskrange  thatisno  greater  than 1 x 104to 1 x 104. For carcinogens  causing health effkcts in addition to cancer

and for noncarcinogens,  potential adverse health effkcts  were identified where HI values exceeded  1.0, below

which is considered the safe,  or benchmarlG level. As stated  by EPA (OSWER-EPA  1991  b), where  the cumulative

site  risk  to an individual  based on the RME for both cument  and fbture land-use scenarios  is less  than 1 x 104, and

the HQ is less than 1.0, action generally  is not warranted;  however,  when risk reduction  is wanan@ the

remediation  goals  should be towards  1 x 104 risk-based  concentrations.

Location-Spacific  Risks and Hls
RME risks were calculated  for each of the 178 sites using C W,W concen~tions and PPLVS. During the

HHRC, site  risks were calculated for Horizon  O (0-fl to l-ft depth  interval),  Horizon 1 (O-it  to 10-ft depth

interval),  and Horizon  2 (> 10 ft to groundwater). Because Horizon  O results  were not graphically displayed in

the IEA/RC repo% this section  mainly  fmuses  on the results  for that horizon.  More information  on site risks

for Horizons  1 and 2, as well as results  for sudlcial  soil  (O inches  to 2 inches),  can be found in the IEA/RC

repofl.

PPLVS were derived for each of the five potentially  exposed  populationskubpcqmlations  evaluated  in the risk

charactwhtion.  Table 6.1-18 lists  the number  of site Cw_ values exceeding  the corresponding  PPLV for
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Horizon O. As shown in this  table, only five carcinogenic  contaminant E have ~- estimates  exceeding  a 1 x

104 cancer  risk  PPLV: aldr@ chlordane,  dieldrin, arsenic, and DBCP. For noncarcrnogens,  only ch.loroacetic

aci~ endr@ isodrin, and chromium  have ~- values exceeding  the corresponding  PPLV (assuming  an HI of

1.0 as the target  criterion).

‘The results of the HHRC indicate  that site-specific  cancer  risks and HIs were highest  in Horizons  O and 1 for the

biological  wodmr (open space option) and industrial  worker (economic  development  land-use  option). Given these

findings,  and the fact that the biological  worker  exposure  setting is most  reflective  of anticipated  fbture land uses  at

RNIA, the following surnnwy is based on results obtained for the biological  worker.  These  results  indicate that

potential  cancer  risks are highest  in the following ~ which are generally  located in the central  portions  of

chemical  Sewers (site SP1O)

Lime Basins, including sites  SPIE (Buried M-1 Pits)  and NCIB (Section 36 Lime Basins)

South  Plants, with sites  SP3A (ditch), SPIA (Central  Processing  Area),  and SP3B (concrete  salt storage
pad) exhibiting the highest  risks

Former  Basin  F (site  NC3)

Sanitary/Process  Water  Sewers (site  NC8A)

Basin  A (site  NC IA)

Shell Trenches (site  CIA)

The generalized  locations  of these sites  are depicted on Figure 6.1-3. Exceedances  of 1 x 104 cancer risk  levels  are

limited  to the sites  listed above (the Basin F Wastepile  was not evaluated  separately,  but would fall into this

category)  (Figure 6.14). The results for noncarcinogenic  endpoints  (HIs)  exhibit  similar  trends;  however,  more

sites  exceed an HI of 1.0 than those identified  above (e.g., one sanitary lancMll  and additional  sites  in South  Plants

Figure 6.1-5]).

Summary of Principal Chemical  Risk Drivers
Figures 6.1-6 and 6.1-7 summarize  cancer  risks  and HIs assmiated  with the C- -concentrations  for Horizon O.

As shown in these figures,  the number  of exceedances  shown for the biological  worker at Horizon  O is larger  than

for any of the other populations;  however,  the cumulative  direct PPLVS (summarized  in Table 6.1-11)  are

generally  lower (and are thus drivers)  for the biological  worker. As indicated in Section 3 of the IEA/RC repo~

Horizon 1 C- concentrations  show slightly  higher  cancer  risks  and HIs than for Horizon  O, probably  because  the

indirect soil vapor inhalation pathways  were not evaluated  for shallow depth intemds.  As is also indicated in the

IEA/RC repo~ Horizon 2 CW concentrations  revealed  far lower cancer  risks and HIs (relative  to results for

Horizons O and 1). No site exceedances  of a 104 cancer  risk level were identified for either  the biological  or
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industrial  workers. Only 22 percent (four  sites)  of Horizm 2 site cancer  risks calculated  for the industrial worker

exceed 104; similar  trends arc exhiiited  for HI endpoints.

For cancer risk endpoints,  DBCP, aldrin, arsenic,  and diekirin  are the primary contributors  to the total  estimated

risks for the biological  worker at Horizon  1. It should  be note~ however, that the apparent major contribution

of DBCP stems  in large part tim the elevated  obsemtion  at the Chemical Sewers (site SP1 O), where the

DBCP cancer risk was 7.6 x 103 and the HI was 0.016. The influence  of arsenic  on total  cancer risks for

Buried  M-1 Pits (site  SPIE) and some  North Plants  agent  storage  sites (sites  NP5 and NP6) is expected as

arsenic  is a component of the agent  compounds  that were stored  or disposed  in these areas. For

noncarcinogenic risk endpoints,  DBCP, aldrin,  and arsenic  account for the majority of the total estimated  His.

No cancer risk  estimates  exceed  104 at Horizon 2. However,  for those sites  with Horizon 2 cancer risks exceeding

104, chloroform  and benzene  are the major  contributors  to the total estimated  risks.  For those sites  with HIs

exceeding 1.0, DBCP, DCPD and HCCPD account  for the majority  of the total  estimated  His.

Detailed data regarding  the contribution of individual chemicals  to total site risks and HIs are provided  in the

additivity  reports,  which can be accessed  using the HHRC software provided in Appendix  D of the IEA/’RC report-

Summaty of Pathway Risk Drivers
Carcinogenic and noncarcinogenic  risks  estimated  for the biological worker and other open space land-use option

receptors  were attributed primarily  to the direct  soil  exposure  pathways  (soil  ingestion and dermal  absorption;  see

Tables 6.1-13  through 6.1-17). In contrast  to trends identiled for the biological  worker,  the soil  vapor  inhalation

pathway was the dominant  exposure  pathway  for the driver  COCS identified for industrial (and commercial)

workers.

A sensitivity  analysis was conducted  for the HHRC to rank the influence of several  distributed input parameters  on

the variability of the cumulative  direct PPLVS for aldrin,  dieldr@  DBCP, arsenic, and chlordane.  These chemicals

were chosen because  of their strong contributions  to overall risk  at RMA. ‘Ihe sensitivity  analysis  considered  both

biological  and industrial  worker receptors  (representing  open space and economic  development  land-use  options,

res@vely)  for both  cancer  risk  and HI endpoints.  Standardbi  regression  coefficients  and fill-model  partial

correlation coefficients  were computed  for each input  parameter  to provide two sepamte  measures  of a parameteI’s

influence  on the variability of the direct exposure pathway PPLVS.

The eight  distributed  input parameters  used for the direct PPLV calculations  included  the following:

TE Exposure  duration  (years)  (for carcinogens  only)

DW Annual  frequency of exposure  (days/year)
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TM Daily  exposure  rate (hours/day)

RAF* Relative  absorption  factor for dermal  absorption  (unitiess)

m~m Relative  absorption  factor for ingestion  (unitless)

Css Dust  loading factor (pg/m3)

Sc Skin soil  covering (m@n3)

S1 Soil  ingestion  (m#day)

The results  of this  analysis indicate that variability  in exposure  duration is consistently  the dominant  contributor  to

variability in the direct carcinogenic  PPLV, foilowed by soil  rngestion.  Soil rngestion  is also a dominant

contributor  to variability  in the di.met nonaminogenic PPLV. Other  influential  parameters  include RAF=,

W-, and SOti  covering.

Risks for the boring-by-boring analysis  were characterized using  the following sampling  data:

● Su.rficial  soil  results  (samples  collected  from a O- to 2-inch soil-depth  interval  in areas  outside  of
designated  sites)

. Boring-by-boring results  (maximum contaminant  concentrations  detected  in each soil-depth  interval
for individual  borings  located  within  designated  sites)

Suticial Soil Results
Figure 6.1-8 shows  the incremental  cancer  risks  estimated  for the biological  worker using surficial  soil  (O-inch to

2-inch depth  intmal) results.  This map indicates only three surficial soil  locations  with incremental  cancer risks

exceeding  104: one wcurs east of Basin C, one occurs in Basin  A, and one occurs  in the southern area of Section

36. Similar trends are apparent  for His; of the 493 non-zero  obsemitions,  only three surficial  soil  locations  have

incremental  HIs exceeding  1.0. The surficial soil  results supplement  the subsurface  boring evaluation discussed

below, and may be more relevant  to the evaluation of direct contact  exposure  risks for open space land-use option

receptors  than corresponding  results for deeper  soil  intervals (in particular,  the recreational  and regulatexkasual

visitor subpopulations).

Boring-Specific  Risks and Hls
The findings  of the boring-specific  evaluation for Horizons O and 1 basically  parallel  those described  for the site

analysis summarized  above in that exceedances  of a 1 x 10+ cancer risk level  (Figures  6.1-9 and 6.1-10)  or an HI

of 1.0 (Figures 6.1-11 and 6.1-12) at individual  borings are generally  limited to the following  areas located in the

central portions of R.MA: South  Plants, Sewer Systems, Lime Basins, Former  Basin F, Basin A, and the Complex

Trenches  located in Section  36. Isolated exceedances  of a 1 x 104 cancer  risk  were also identified  at borings

located  in Basin  C, Sand Creek Lateral, the North Plants  Agent  Storage Areas,  and the sanitary landfilI  near the

Rail  Yard (located in the western  portion of RMA). The boring-specific  HI results exhibit  similar  trends.
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Figures 6.1-13  and 6.1-14 show the wmposite  of carcinogenic  and noncaminogenic  chronic  risk exceedances,  as

well as acute risk  exceedames.

For all receptors  evaluated  in the HHRC, the major contaminants  contributing  to potential  cancer  risks were aldr@

DBCP, arsenic, and dieldrin. For noncancer  risk  endpoints, DBCP, aldr@ and arsenic acmunt  for the majority  of

the total  estimated  His.

Acute and Subchronic  Risk Evacuation
In the probabilistic  evaluation  PPLVS were calculated  to be protective  of chronic  (long-term)  exposures.

However,  it is possible  that exposures  to COCS at RMA could be short term, such  as exposures occuming only on a

single  day (acute), or exposures  lasting  more than 1 day but less than 7 years (subchronic).  ‘These  PPLVS,

originally  calculated  for the HHEA Addendum,  are mmmmizd m Tables 6.1-19 and 6.1-20. The cumulative

direct acute and subchronic  PPLVS are protective  of exposure  via three pathways,  soil  ingestio~  particulate

inhalation,  and dermal contact  with soil.  The PPLVS presented  in these tables  are the same as those originally

calculate~  with two exceptions: PPLVS for aidrin  and dieldrin were recalculated  during the HHRC to reflect

updated toxicity criteria  and the dermal relative absorption fkctor (all receptor  scenarios)  and soil  covering  factor

(visitor populations only)  were revised.

In general,  and particularly  for the biological  and industrial  worker populations,  the acute  and subchronic

PPLVS shown in Tables  6.1-19 and 6.1-20 are higher than the corresponding chronic  noncarcinogenic  5th

percentile  PPLVS (Tables  6.1-13 through  6.1-17).  ‘Ibis  finding  is expected because the body can generally

tolerate  a higher contaminant  dose over a short  (e.g., acute)  duration  than over a long (chronic) duration  for a

given dose rate. However, for the recreational  and regulatedkasual  visitor  exposure  settings,  acute/subchronic

PPLVS for some chemicals  are lower  than comesponding  chronic  noncarcinogenic  5th percentile PPLVS.

Figure  6.1-15 shows sample  locations  exceeding an HI of 1.0 for all COCS having  acute  PPLV values.

6.2 Ecological  Risk Characterization
Ecological  risk characterization  focuses  on chemicals  thag because of their toxicity,  may adversely tiect biota

populations,  individuals  of threatened or endangered species,  or the species  diversity  in a community. For these

effects  to occur,  toxic chemicals  must  be present  in the environmen~  potential  biota receptors must be present

and they must  be engaged  in activities  that would expose  them to chemicals  that are not only present  but

bioavailable  (Figure  6.2-1). The sections  below  summarize the steps of the ERC at RMA, which are similar to

the HHRC steps.
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6.2.1 Identification  of Contaminants of Concern
Fourteen  chemicals  detected  on RMA were selected  as of concern to biotz aldrin,  dieldrin,  chlordane,  endrin,

DDT, dichlorodiphenyldichloroethene  (DDE), mercury, arsenic,  cadmium,  chlorophenylmethylsulfide  (CPMS),

chlorophenylmethyisulfone  (CPMSOJ, copper,  DBCP, and DCPD. The biota COCS were selected  on the basis

of criteria  (toxicity,  persistence,  amount  used or produced at RMA, and area] extent  of contamination)

developed  collectively  by the Army, EPA, USFWS, and Shell to focus on the potential  main risk drivers.

Of the 14 biota COCS considered in the ERC, six (aldrin,  dieldrin,  endrin, DDT, DDE, and mercury) are known

to biomagnifi  substantially,  and seven  do not biomagni~  substantially  or at all (arsenic,  cadmium, CPMS,

CPMSOZ, copper,  DBCP, and DCPD).  Chlordane can biomagni~  (usually  in the form of its metabolizes),  but

was not treated quantitatively  as such because no tissue  sample  data were available  for this  chemical.

Biomagnification  means that each successive  organism  in the food chain  (e.g., from plant to insecg  mouse, and

hawk) will have a higher concentration  of the chemical in its body tissue.

6.2.2 Exposure  Assessment
Numerous ecological  studies  have been performed at RMA, particularly by USFWS in the 1960s,  the Army in

the 1970s  to mid-  1980s,  and by Shell, USFWS, and the Amy  in the late 1980s and 1990s  to identifi  the

ecological  receptors  that may be exposed  to the biota COCS and to determine the effects of this exposure.

Using the data fkom these studies,  several  food webs were constructed  to represent the biota food chains  present

at RMA. For the purposes  of the IEA/RC,  a f~d web is a collection  of food chains  that all culminate  in a

single  top predator.  Five such food webs were evaluated  for RMA, each headed by different predators:

● Bald eagle

● American kestrel

. Great homed owl

. Great  blue heron

. Shorebird

The following  types of biota were selected  to represent the various  feeding  levels  (trophic  boxes)  in these  RMA

food webs and were evaluated  from past  varied  studies  where tissues  were collected  for analysis  of COC

concentrations:

c Earthworms

. Insects  (represented by grasshoppers  and ground beetles)

. Small birds  (represented by vesper spanows,  western meadowlarks, and mourning doves)

. Small mammals (represented by deer mice and 13-lined ground squimels)

. Medium  mammals (represented by desert  cottontails  and black-tailed  prairie  dogs)

● Water  birds (represented by mallards,  blue-winged teal, and American coots)
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. Shorebirds  (represented by killdeer)

● Large fish  (represented by northern  pike and largemouth  bass)

● Small fish  (represented by channel  catfish,  blackhrown bullheads,  and bluegills)

. Aquatic  inve~brates

. Plankton

. Terrestrial  and aquatic  plants

lle data on tissue  concentrations  of contaminants  were used to both document the nature and extent  of

contamination  in biota and to provide tissue  data that could  be used in the ERC process  descriid  in Section

6.2.4. The exposure  assessment  included  the estimation  of exposure  area soil  concentrations;  the estimation  of

species-  and chemical-specific  biomagnification  factors  (BMFs)  based on bioaccumulation  factors  (BAFs) that

describe  the amount  of COC transfer horn food to consumers;  and the identification  of dietary items,  ihwtion of

items consumed,  and feed rates.  Exposure  area soil concentrations  were calculated based on an area-wide

average  (i.e., an arithmetic  mean) concentration,  an “area” being  defined  as an organism’s estimated foraging  or

exposure  area. The area-averaged concentration  was computed  horn spatially  interpolated  soil  concentrations

in the O-fi to 1-h depth  intenml  (except for the prairie dog’s exposure  are~ which incorporated a vertical

average  for the O-ft to 20-ft  depth interval).  The interpolated  soil  concentrations  were calculated on a square

grid with 100-ft  spacing  using surrounding  actual  soil  sample  concentration  data and the inverse  distance-

squared  algorithm.  Before  the soil  data were interpolated,  values  that were below  certified reporting limits

(BCRL)  were replaced with estimated  values  based  on nearby detections  when the sumounding  data were

sufficient  using the inverse distance-squared  algorithm. Because the spatial  interpolation  of BCRL data

proceeded iteratively,  a previously  estimated  BCRL value may have been included  with nearby detections  to

estimate  a replacement value for a BCRL at a different location  (see Appendix C of the IEA/RC report for a

detailed  description  of the spatial interpolation  of BCRL data). SpecKlcally,  exposure  area soil  concentrations

were estimated  in three  steps:  spatial  interpolation  of BCIU da@ interpolation  of soil  concentrations onto an

RMA-wide  grid, and averaging of interpolated  data within  an exposure  area to compute exposure area soil

concentrations.  A best estimate  of the exposure  range of each receptor was obtained  from the literature  and

represented by a circle (to facilitate  the modeling of average risk) within  which an individual  receptor was

assumed  to be exposed.  By centering the exposure range circle  for a given  receptor on a grid block  and

averaging  the soil  values  within  grid blocks  that fell half or more within  the circle,  an average exposure

concentration  was estimated.  his process  was repeated for each grid block  over the entire  RMA area.

The BMF used at RMA represents  a ratio between the concentration  of a chemical in biota tissue  (generally

represented  as the “whole-body concentration,” which includes  the whole animal  for small  mammals, such as

deer mice,  and the skinned/eviscerated  carcass for medium mammals, such as prairie dogs)  and that in soil.

Three different  methods  of calculating  the BMF were used in evaluating  potential  risk at RMA, which yielded
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differing BMF values  for four COC categories (Table 6.2-l). The differences reflect  the uncertainties

associated  with the data as well  as the alternate  methods  used to derive  the BMFs.  Because the BMFs resulted

in varying  risk estimations,  the SFS (see Section  6.2.4.3) will attempt to resolve uncertainties  about  the spatial

extent  of potential  excess  exposure  and resulting  subpopulation  risk to biota compared to the three  ranges  of

risk derived  horn the three BMFs.

Once a BMF was developed  for a particular  chemical.lreceptor  combination,  it was multiplied  by the estimated

exposure  soil  concentration  in each block  to obtain  an estimated  tissue  concentration  for the ecological  receptor

centered  on that grid block.  Data on dietary fictions  and feed rates  were obtained  from the literature  and from

studies  conducted  at RMA. Where appropriate, the RMA-specific dietary  data were used instead  of literature

values;  however, if RMA data were not available,  preference was given to literature  dietary information  from

geographic  and habitat  types  most similar  to those at RMA. The exposure assessment  parameters  (Table 6.2-2)

were based  on best estimates  of averages  and were used to calculate  potential  tissue  concentrations  and dosages

based on ingestion  of contaminated soil  and prey.

6.2.3 Toxicity  Assessment
Literature  data on chemical  toxicity  that include biota COC concentrations  associated  with some  type of

adverse  health  effect were used as numerical  thresholds  against  which risk was evaluated.  Reported effects on

reproduction  were preferred because these  have the most  obvious  connection  with detrimental  population

impacts;  however, nonreproductive effects,  such as behavioral toxicity,  may also be importan~  but these  effects

are more difficult  to evaluate  and quanti~.  Other such toxicological  endpoints  were considered from a

qualitative  perspective. For all of the receptors evaluate~ both tissue-based  (i.e., maximum allowable tissue

concentrations,  or MATCS) and dose-based  (i.e., toxicity-reference  values,  or TRVS) threshold values  were

sought  in the literature.  Each of the values  found in the literature  was evaluated as to its appropriateness  for use

as a threshold  value (NOAELS and no obsemed effects  levels, or NOELS, were the preferred endpoints).  UFs

were applied  to the final literature-based  pre-UF M.ATCS  and pre-UF TRVS to help ensure  adequate protection

of biota  populations. UFs were developed  for the MATC and the TRV (Table 6.2-3) approaches in parallel

(i.e., it was decided  to apply  the same rationale  and values  for each derivation process).

UFs were developed  for four categories  as follows:

● Intetion  variability  in toxicological  responses  to contaminants  when extrapolating  from the species
used in an experimental  study to a target species  at RMA

. Extrapolation  from the duration  of an experimental  study to the chronic  exposure  being assessed  at
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● Extrapolation  horn a toxicity  endpoint in an experimental  study to the desired  no adverse effects
endpoint for the ecological  risk assessment  at RMA

● Modi@ing  factors to account for additional  sources  of uncertainty

The final UP, the product of the results  of these  four categories,  is divided  into the pre-UF MATC or pre-UF

TRV critical  value to determine  a final MATC or TRV (Table 6.2-4).  The total uncertainty (final  UF) applied

for the derivation  of TRVs ranged fkom 4 to 7,500 and the total  uncertainty for MATCS ranged fim 1.5 to 375.

However, if the final UF exceeded 400, a final UF of 400 was used. The total uncmtainty ranges for the main

risk driver,  akiriddieldrin,  was much tighter:  4 to 30 for the akiriddieldrin  TRVS (’fable 6.2-5) and 1.5 to 30

for the aldrirddieldrin  MATCS (Table 6.2-6).

The MATCS represent maximum whole-body concentrations  of bioaccumulative  chemicals  that are unlikely  to

cause hannfhl  effects  to specific  receptors.  The MATCS, expressed  as the weight of contaminant  per unit of

body weight (mgkg-bw),  were derived  from literature  data on tissue concentrations associated  with the

presence  or absence  of observed  toxicological  effects  in biological  test  species  (to produce pre-UF M.ATCS),

and then adjusted  with the CoC/receptor-specific  UF to produce final MATCS.

The final  TRVS represent estimates  of a daily dose (mg/kg-bw-day) that are likely to be without an appreciable

risk of harmfid  effects  to target receptors.  The TRVS computed  for the IENRC follow  an approach that is

different  born that described  in the Off-Post Operable Unit Endangerment  Assessment/FS for RMA (Harding

Lawson  Associates  1992);  however, both R.MA approaches  are similar  to the methodology used by EPA to

compute  RfDs for assessing  risks to human health.

The final toxicological  threshold  values,  MATCS and TRVS, are compared to the site-specific  exposure

measurements  (i.e., population  mean contaminant  tissue  concentrations and doses)  to estimate  potential  risk to

biota populations  (Section  6.2.4.1).  ‘he  toxicological  threshold  values  are intended  to be protective of biota

populations  and individual  bald eagles at RMA.

The final  tissue-  and dose-based  threshold  values  selected  for the characterization  of risk are shown  in Table

6.2-4. When both tissue-based  and dose-based  threshold  values  were available,  the value  with the lower UF was

selected.  When the uncertainty  was equal,  the TRV was selected  because it avoided  the use of a BMF, which

introduced  uncertainty  of its own. Where  two values  were calculate~ the value  that is shown  in bold fwe was

used to estimate  risk.
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6.2.4 Risk Characterization
6.2.4.1 Methods
lle characterintion  of potential  risk fkom the biota COCs  to temestrial  receptors was performed by integrating

the exposure  assessment  and the toxicity  assessment  with a Geographic Information  System (GIS) to produce a

series  of maps  that display  areas  of potential  risk (i.e., HQs or I-Us  greater than 1.0).

For the tissue-based  approach,  estimated  tissue  concentrations  were compared directly with a tissue-based

toxicity  threshold  value  to calculate  an HQ, which  represented an estimate  of potential  risk in a grid block  for

the chemical.heceptor  combination  being investigated.  This approach is represented by the following  equation:

Alternatively,  if the dose-based approach  was used, the dose to the receptor being  investigated  was estimated

and compared to a dose-based  toxicity  threshold  value  to calculate  an HQ. The dose-based approach is

represented by the following  equation:

HQ=W
TRV

The HQ equations  presented  above are a generalized representation of those  actually  used in the ERC.

Appendix  C of the lEA/RC repoti  contains  a detailed  description  of the equations used.  The risk

characterization  processes  were repeated for all grid blocks  and for all chemicalheceptor  combinations  for

which biomagnification  factors  were calculated.  There were variations  from these approaches for chemicals

having  no tissue daq for predators  that were not sampled  for nonbioaccumulative  COCs, and for aquatic  food

chains.  These variations  are also described  in Appendix C of the IEA/RC report.

An HQ greater  than 1.0 indicated  a potential  risk horn a particular  chemical.  The sum of all HQs for a single

receptor resulted  in an HI, which  indicates  the potential  risk fkom all biota COCs to that receptor. HQs and HIs

were mapped using GIS to show the geographic  extent  of areas  having  potential  risk (Figures  6.2-2 through

6.2-5).

The degree  to which  the results  of the risk characterization  were consistent  with the ecological  measurement  -

endpoints  on observable  field effects  identified  within  the ecological  database available  for RMA was also

evaluated.  Ecological  measurement endpoints  were selected  at the community, populatio~ and individual

Jevels of ecosystem  organization. The community-level  measurement  endpoints  considered were species

richness  and trophic  diversity;  these provide information  on the assessment endpoint of biological  structural
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diversity  of the RM.A and regional  ecosystem. Population-level  measurement  endpoints  were relative

abundance,  reproductive success,  and morbidity;  these  provide infommtion  on the assessment  endpoint of

population  robustness. Selected  biomarkers (i.e., acetylcholinesterase  inhibition  and eggshell  thinning) were

examined  at the individual  level, but evaluated as measurement  endpoints  for extrapolation  to population

effects.  Endpoints  at the individual  level are appropriate  for evaluating  adverse  effixts  on individuals  of

threatened or endangered species  (e.g., bald  eagle),  which by definition  have populations  reduced to the level

where  individuals  are important.

6.2.4.2 Results
Quantitative  results  were calculated  for all five of the predators (bald eagle,  American kestrel,  great homed owl,

great  blue heron,  and shorebird)  heading  the fwd  webs developed for RMA and for four of the trophic  boxes  in

their  food webs (small  bir~ small  mammal, medium  mammal, and water bird). Other trophic  boxes,  including

all strictly  aquatic  organisms  in the RMA lakes, were not evaluated  quantitatively  because toxicity  threshold

values for these biota  COCs/trophic box combinations  were not available  in the literature.  The results  of the

terrestrial  risk characterization  are presented  primarily  in maps,  which best show the spatial  variability  of the

estimated  potential  risk. Figures  6.2-2 and 6.2-3, which illustrate  the number of receptors having  potential  risk,

are based on the Shell BMF because  Shell BMF results  were intermediate  between the Army and EPA BMF.
results. Many other  such maps  are available  in the IEA/RC  report (Section  4 and Appendix C.3). In viewing

these maps,  it should  be remembered that a small hot spot (identified  by only a few borings) or a large

relatively  clean area can affect  the soil  concentrations  interpolated  for several  surrounding grid blocks.  These

grid blocks  in tum can affect  the estimated  exposure  soil  concentrations  for many grid blocks,  particularly  for

receptors  with large exposure  ranges  such as raptors.  Such species  are likely to have sizable  areas  of potential

risk  because  very high contaminant  concentrations  in hot spots around the manufacturing  plants  and basins

were averaged  over large exposure  ranges.  If the high contaminant  concentrations  in just  these hot spots were

reduced,  then the area] extent  of potential  risk, as well  as the magnitude  of HQs and H! Is, would  be reduced.

Conversely,  if large relatively  clean areas  are included  in the estimation  of exposure  soil  concentrations,  the

effect could be a dilution  of concentration  attributed  to hot spots.

Potential  risk varied  depending  on the BMF used, the chemical or chemical group being  considered and

receptor (trophic  box) being  evaluated.  Differences in risk among  receptors for a given  chemical were partly

due to differences  in the toxicity  threshold  values,  and especially  due to differences in the exposure range size.

Figure  6.2-2 shows the number of representative trophic  boxes  that have HIs greater than 1.0 in various  parts  of

RMA. This figure  shows  that the areas  of potential  risk to the greatest number of species  tend to be smaller and

located toward  the center of RMA, even though  the specific  receptors subject  to potential  risk in one area may

be different  from those subject  to potential  risk elsewhere. Terrestrial areas  where all trophic boxes  are

expected  to be at potential  risk (based  on cumulative risk from all of the COCS combined) are most  of the
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central  sections  of RMA, including  South Plants;  Basins  A, B, C, D, and F; and the notiernmost  upland areas

adjacent  to the South Lakes  area Pesticides  (especially  aldrinhiieldrin)  are the primary biota COCS

contributing  to biota  risk at RMA, as shown  in Figure  6.2-3. This figure  shows  the number of trophic boxes

having  an HI greater than 1.0 for aldrin/dieldrin,  DDT/DDE, and endrin based on soil  exposure and the Shell

BMF approach.  Metals  are also significant  contributors  to biota risk.

The degree  to which potential  risk predicted by the EPA, Shell, and Army BMFs  difFered  for a single

COC/receptor  combination based on the TRV (dose-based) approach is shown  for aldrirddieldrin  in Figure

6.2-4 for the great  homed owl and in Figure  6.2-5 for the small  mammal. The effect of the small  mammal’s

much  smaller  exposure  range can be seen by comparing Figure  6.2-4 with Figure  6.2-5. Receptors with larger

exposure  ranges generally show greater areas  of potential  risiG and receptors with smaller exposure  areas tend

to show smaller areas  of potential  risk that more directly  reflect  specific  areas of higher soil contamination.  The

areas  depicted  in the maps  do not necessarily denote  the extent  of magnitude or severity  of potential  risks to

bio~ nor do they depict  the ecological  relevance of the potential  risks to local populations.  The ecological

relevance of the potential  risks will be addressed  as part of remedial  design  and incorporate the ongoing

USFWS biomonitoring  program, as well  as the SFS and other evaluations  being  performed by the BAS (see

Section  6.2.4.3). EPA defines  ecological  relevance generally  in terms of “population sustainability  and

community  integrity”  for both cument  and future  exposure  and risk.

The potential  risk to predators  at the top of food webs having  aquatic  fd chains  is shown  in Table  6.2-7.

These risks are tabulated  because  a single risk value was calculated  for all the lakes combined.  In combining

measured tissue concentrations  from the various  lakes, feeding  was assumed to be proportional to the size of the

lake. Table 6.2-7 shows that potential  risk horn aquatic  food chains  is greatest to the great blue heron.

The results  of the quantitative  ERC were also compared with the results  of evaluating  potential  ecological

effects  such as impacts  on reproduction, species  abundance,  and species  diversity.  No strong  trends  in any of

these data indicated  populational  effects.  However, because sampling  was concentrated  in contamination  areas,

average tissue concentrations  exceeded  the MATC (which  represents the tissue-based  toxicity threshold value)

for dieklrin,  mercury (for this COC, the detection  limit  also exceeded the MATC), and DDE. Likely  adverse

effects  of RMA contamination  have been observed  ia individual  animals  collected at RMA, but these  effects

were not apparent in the available  data collected  for wildlife  populations  as a whole at RMA. The available

data were obtained  from studies  that had varying purposes  and degrees of ability  to discern  contaminant  effects

on local populations.  It should  be noted that the state and EPA disagreed with the ability  to draw conclusions

on wildlife  populations  or on the effects  of RMA contaminants  to individual  animals  from the available  data.

In accordance with the Conceptual  Remedy, all Parties,  through  their  representatives  on the BAS, will continue
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to evaluate the SFS and USFWS biomonitoring studies and provide htformation to risk managers on the status

and health of biota at RMA m terms of the need to refine design boundaries to rnclude additional locations

where biota risks were deemed to be excessive. lhis process will continue during the remedial design after the

ROD is signed (see Section 62.4.3).

The potential risk tim all COCS combined covered most of RMA for at least one species. However, a number

of considerations should be taken into account when evaluating this risk. For example, the risk iiom mermuy is

overestimated for RMA because all merctny was assumed to be in its most toxic and bioavailable form, methyl

mercury, although this is not the most prevalent f- at RM4. Conversely, because chlordane was not

quantitatively modeled as a bioaccumulative COC, its risks to biota may be undereadmated. For ten’estrial and

aquatic receptors, there are uncertainties inherent in the toxicity threshold values used and in the estimated

tissue concentrations that were compared to these threshold values. ‘l’heuncertainties in threshold values arc

mostly reflected in the magnitude of UFs used to derive each TRV or MATC. For tmestrisd receptors,

uncertainties in estimated tissue concentrations result primarily fkom uncutaixtties m the estimates of the

exposure soil concentration and the BMF.

The available ecological data used to evaluate ecological effects were also subject to uncertainty resulting hn

the short-term nature of many of the studies, lack of sufficient precision of the results, and study designs that

were not always oriented toward correlating ecological parameters with contaminant concentrations. As noted

previously, not all tie Parties agreed with the appropriateness of the ecological data used in this comparison.

6.2.4.3 Continuing Biological Studies

Genemlly, the results of the ERC showed that the areas of highest potential risk are located m the centxal portions

of RMA and are associated with major chemical manufacnuing processes or a dispmal area that mntains the

greatest conccnttation of contaminants. Although the Army, ShelL and EPA approaches all agree regarding

excessive risk (i.e., HQ or HI greater than 1.0) to wildlife in the central areas of RIM& they difkr m their estimates

of areas and magnitudes of potential ecological risk in other parts of RMA. The major vm’iationis due to the usc of

different BMFs (as calculated by the Army, EPA, and Shell) to estimate exposure. Because of the scientific

differences of opinion concerning the best approach to detctmine field BMFs at RIW& the SFS was established.

Phase I of the SFS is designed to detetmine whether unadaptable levels of exposure (i.e., risk) exist within the

Area of Dispute (Figure 6.24). ‘The Area of Dispute is defined as the difference in the areas of potential

aldrinhiieldrin risk (’l-IQgreater than 1.0, based on MATC) to small mammals based onthe Armyand EPA

approaches and was delineated for the primary pmposc of sample collection m Phase I of the SFS. It mayor may

not reflect the area of uncertainty in terms of excessive risk to bi~ although this is also coinckientally the ROD

Area of Contamination (AOC) txxmdary. If Phase I of the SFS indicates that unadaptable risks to biota are likely,

FammQJvunEEtm
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the SFS may proceed  with Phase II under RMA Council direction to collect  additional  tissue and soil  data to

estimate field  BMFs fw selected  species.

The goal of biota remediation  is to achieve  appropriate  remediation  such that it is protective of biota health  (i.e.,

sustainability  of local subpopulations  and individuals  of threatened or endangered species).  HIs were used in

the IEA/RC  to provide a semiquantitative  ch~tion of predicted risks to biota at RMA. In general, HIs

less than 1.0 denote  the absence  of excessive  risk to biota populations.  HIs greater than 1.0 may indicate

potential  adverse  risks to biota populations;  the greater the HI, the greater the potential  risk.

To demonstrate  spatial  representation of biota risk a series  of additional  risk maps (pre- and post-remediation)

are  presented  for the American kestrel  and great  homed owl using the Army and EPA BMF approaches

(Figures  6.2-7 through  6.2-14).  These  residual  risk maps  show locations  and relative  magnitudes of estimated

biota risks due to exposure  to the bioaccumulative  COCS (excluding mercury) following proposed remediation.

Residual  risk areas  will be evaluated by the BAS as potential  locations  for additional  ecotoxicological  studies.

Mean HIs for the American kestrel  and great  homed owl were estimated within the pre-remediation  areas

identified  as having  an HI greater than 1.0 using  the AmIy and EPA BMF approaches based  on a

semiquantitative  analysis  of the pre- and post-remediation  risk maps (Figure 6.2-7 through 6.2-14).  Several

general  conclusions  about  the pre- and post-remediation  risks to biota and associated  uncertainty can be made

from this  semiquantitative  analysis  as follows:

●

●

●

●

EPA mean HI estimates  were an average of about  3 times  higher than the Army mean HI estimates
based on differences in the BMFs (ranging from about  2 to 4 times  higher;  American kestrel  had the
highest  difference).

Pre-remediation mean HIs ranged born about  2 to 120 using Army BMFs and about  7 to 270 using
EPA BMFs (bald eagle was the highest  in both cases).

Post-remediation  mean  HIs ranged from 1 to 7 using Army BMFs and about  4 to 16 using EPA BMFs
(bald eagle was the highest  in both cases).  lhe residual  risk maps show that in general residual  risks
remain  adjacent  to the RODS biota  remediation  areas  (shown as the shaded  areas in Figure 6.2-6) and
that the highest  ranges  of residual  risk are located  adjacent  to the southwest  section  of the green-
shaded  areas.

In general,  both the Army and EPA methods  show at least  a 10-fold reduction in risk for all s~cies  of
concern  following  remediation  of the shaded  areas  shown  in Figure  6.2-6.

While  the SFS is being conduct@  ceti areas of more highly contaminated  surficial  soil,  which  represent  the

areas in which all three BMF approaches  yielded HQs greater  than 1.0 (using the MATC approach)  for

aMrin/dieMrin  for small  mammals,  as well as some additional  areas north of Former  Basin F and areas identified  by

USFWS as priority areas (i.e.,  known areas of high contamination  and posing a threat  to wildlife  based on field

obsemations),  have been identified as candidates  for initial  fwused remediation  and are identified as the green-
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shaded areas in Figure 6.2-6. TIIC process outlined in the Omccptual  Remedy  and summarized  below permits  the

fhrther investigation of other identii%d  areas of potential  residual  risk outside the green-shaded  areas in order  to

more accumtdy  chamcterm“ actual biota risk and impacts  and to refine  design boundaries  if wamnted. This

process includes  the following:

. The BAS of technical  experts  (e.g., e.cotoxicologists,  biologists,  rangehedunation  specialists)  fkom the
Parties  will fmus on the pkmning  and conduct of both the USFWS biomonitoring programs and the
SFS/risk  assessment  process.  The BAS will provide interpretation  of results  and recommendations  to
the Parties’  decision  makers.

. The ongoing  USFWS biomonitoring  programs and the SFS/risk  assessment  process  will be used to
refine  design  boundaries  for surficia.1 soil  and aquatic  contamination  to be remediated.

- Phase I and the potential  Phase II of the SFS will be used to refine the general  areas of surficial
soil  contamination  concern. The field  BMFs fkom Phase II will be used to quan@  ecological
risks in the Area of Dispute, iden@ risk-based  soil concentrations  considered  safe for bio~  and
thus  refine the area of excess risks  (Figure 6.2-6).

- Pursuant  to the FFA process,  USFWS will  conduct  detailed  site-specific  exposure  studies  of
contaminant  effects  and exposure  (tissue levels  and Army-provided  abiotic sampling)  on
sentinel  or indicator  species of biota (including the six key species  identified in the IEA/RC
report  as appropriate).  These studies  will address  both the aquatic  resources  and at least  the
surficial soil  in and around the Area of Dispute. These site-specific  studies will be used in
refining contamination  impact areas in need of further remediation.

- Results from both  the SFS/risk assessment  process  and the site-specific  studies  will be
cmsidered  in risk-management  decisions, which may fhrther  refine the areas of surficial soil  and
aquatic contamination  to be rernediated. (In the event of a conflict  belxveen management  of
RMA as a wildlife refige and performance  of remedial  response  actions, the RoclgI Mountain
Arsenal  National  Wildlife Refhge Act indicates that response  actions will take priority,)

. The BAS will seine as a technical  resource to the Parties’  decision  makers by using technical  expertise
in analyzing,  and potentially  collecting,  data sufficient  to support  design  refinement  for sudlcial  soil
areas  and aquatic  resources  that will break  unacceptable exposure  pathways in consideration of
minimizing habitat  disturbance.  Further,  it will assess  through  monitoring  the efficacy of remedies in
breaking  unacceptable  pathways  to biota. If any additional  sites  are identifi~  the remedy  will be
implemented  as follows:

- It will be staged  to allow habitat  recovery.

- It will  be perfoxmed  first  on locations  selected  through  a balance of f-ors such as:

- The Parties agree an area has a negative  impact  on or excessive  risk to fish  or wiltie.

- The effort will  not be negated by recontamination  horn other rernediation  activities.

- The existing fish  and wildhfe  resource  value.

- It will include  revegetation  of a type specified  by USFWS; if the initial revegetation is not
successful,  the appropriate  adjustments  will be made and revegetation again  implemented.

- It will provide that the locations  and timing of remediation  are to be determined with
consideration  of and in coordination  with USFWS refhge management  plans  and activities.

6.3 Uncertainty  Analysis
Several  sources  of uncetiinty  must  be considered  in the evaluation  of the HHRC and ERC results.  Model

parameter  distributions  were developed  based  on empirical  da@ and in instances  where empirical  data were
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lacking,  best  professional  judgment  was incorporated.  In addition,  when uncertainty in the empirical  data for a

given parameter  wamanted  conservative  assumptions,  these  assumptions  were incorporated into the exposure

and risk estimations.

6.3.1 Human Health Risk Characterization
6.3.1.1 Chemical  Database
Contributing  to the chemical database  uncetiinty  are the different analytical  techniques used by the RI Phase  I

and Phase II programs for some of the organic  chemicals. Phase  I employed gas chromatography/mass

spectrometry  (GC/MS),  and Phase  II employed more precise GC methods.  The Phase I techniques made use

of higher detection  limits; thus, chemicals  present at lower  levels  may not have been detected.  In a few cases,

Phase  I samples  required dilution  to facilitate  analysis,  and the dilution  may have masked the presence of some

compounds  by mising  the effective detection  level. When necessary,  an expanded suite  of Phase  II analyses

and/or  additional  GCMS analyses  were used to ensure  that all target  analytes  were evaluated.  Some  other

limitations  associated  with the chemical database  are soil  sample  collection,  tentatively  identified  compounds,

unidentified  compounds,  and Army agent  contamination.  Uncertainties  associated  with soil  sample  collection

can under-  or overestimate  risk. Tentatively  identified  and unidentified compounds were not considered in the

risk characterization  and the detections  of Army chemical  agent  reported in the chemical database  were not

quantitatively  evaluated.  Potential  risk may have been underestimated  based on the exclusion  of agent  and

tentatively  identified  compounds  horn the evaluations.

6.3.1.2 Exposure  Point Concentration
Uncertainties  associated  with the exposure  point  concentrations  include  the estimation  method used to

approximate  site  concentration  values  used to calculate  risk. Xn accordance with EPA guidance, representative

soil  concentrations  were estimated  using the arithmetic  mean  (Ca. The uncertainty in these estimates  was

characterized by repotiing  the 95 percent upper and lower  confidence limits  (95?40 UCL and 95?40  LCL,

respectively)  on the mean.  The 95°/0 UCL (Cm,x ) was used to estimate  the RME risks. Conservative

assumptions  were also employed to address  potential  dilution  effects when soil boring samples  were

composite  and to calculate  the boring-by-boring risk estimates;  the highest  detected concentration of the COC

was used regardless  of the depth of the sample.

6.3.1.3 Land-Use and Exposure  Scenarios
Unce~i.nty exists  regarding tie  likelihood  that the land uses evaluated will in fact  occur under a fiture

development scenario  at RMA. Land use at RMA is currently  limited  to commercial,  industrial,  recreational,

and open space  (i.e., nature  presewe/wildlife  refhge) uses. The land-use  designations  were based on

information  obtained  from several  governmental  agencies  overseeing and directing land use within  their

respective  jurisdictions  surrounding  RMA. The FFA restricts  the ownership,  use, and lransfer  of property at
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RMA now and into the future.  Consistent  with the FFA, cextain  fbture  land uses at RMA are not considered

foreseeable,  such as residential  and agricultural  development. It is for this reason that certain  pathways of

exposure  (e.g., potable  and agricultural  use of groundwater, surface water and sediment exposures,  and

consumption  pathways) were not evaluated  at RMA. The uncertainties  associated  with the human heakb

exposure  scenarios  evaluated  in the IEA/RC as related  to land use, target receptors, spatial  exposure  patterns,

and exposure  pathways  could  result  in an over-  or underestimation  of risk.

6.3.1.4 Human Heatth Toxicity Estimates
The toxicity  factors  ~; the dose-response  parameter  based on the slope fhctor or RfD) used in the HHRC were

designated  as a fixed parameter  to maintain  consistency  with established  EPA toxicity  ftiors  used in CERCLA

risk  assessments.  However, a large degree  of uncertainty  is known  to be associated  with the toxicity  factors.

This uncertainty  could  lead to an over-  or underestimation  of risk. The major sources  of uncertainty  include  the

following:

. Extrapolation  of toxicity  factors  fkom effects  obsemed at high doses administered in a laboratory
setting to effects  observed  at relatively low doses expected from human contact  with the chemical in
environmental  media

● Use of short-term  toxicity  studies  to predict the effects  of long-term  (chronic) exposures and vice versa

. Use of animals  to predict the effects  of contaminant  exposure  on humans where adequate human data
are lacking

.

. Use of toxicity  data born laboratory  animals  (homogeneous populations) and healthy humans to
predict  the effects  observed  in a general  population,  which  included  individuals  having  a wide range of
sensitivities

As indicated  in “Guidelines  for Carcinogenic Risk Assessmen~” the cancer slope factors  generated horn the

linearized  multistage  extrapolation  procedure lead to what is considered  a “plausible upper limit  to the risk that

is consistent  with some proposed  mechanisms  of carcinogenesis.  Such an estimate,  does not necessarily give a

realistic  prediction  of the cancer risk. The true value  of the risk is unknown,  and may be as low as zero” (EPA

1986). Descriptions  of the uncertainties  associated  with the toxicity  factors  are contained  in Appendix B and

Appendix  E of the IEA/RC report.

6.3.1.5 Exposure  Parameters  and PPLVS
The variability  and uncertainty  in the PPLVS were estimated  by developing  probabilistic  distributions  for each

of the HHRC model’s  parameters. The variability  in the parameter  distribution  refers  to the real  variation in

possible  parameter  values,  which  may be spatial  (e.g., soil  density),  temporal  (e.g., dust  loading),  physiological

(e.g., body weigh~ skin surface  areas) or due to the effects  of other ftiors  such as behavior.  Uncertainty is that

part of the parameter  distribution  resulting  from random sampling  variation  and other sources  of potential  error.

Uncertainty  increases  the overall  spread  of the distribution  and may also result  in bias, both intentional  (e.g.,

conservative  assumptions)  and unintentional  (unknown). There was substantial  uncertainty about  the
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representativeness  of data for parameters describing  human  exposures  (e.g., soil  intake  parameters, time-

dependent  exposure  parameters). In general,  however, conservative  assumptions  were made.  Ages and

activities  associated  with the open space  visitor  land-use  options  were characterized  using  available  empirical

data and professional  judgment.  Although  suwey data were used to characterize time and activity  patterns  for

the refige worker population  and biological  worker subpopulation  in order to improve the confidence in the

analysis,  the representativeness  of the resulting  distributions  for cument  and fhture  exposed populations  at RMA

remains  uncertain. The datasets  compiled  for these  populations  or subpopulations  may under-represent

exposures  for some  portion  of the fhture  RMA population and over-represent  for some  other portion.  It is not

possible  to determine with certainty  whether data representativeness  in the risk evahmtions  imparted a

conservative  or underconservative  bias to the results.  Summaries  of the major uncertainties  associated  with the

PPLV equation  parameters are presented in Tables 6.3-1 through 6.3-3.

The variation  in the HHRC model  parameters is reflected in the spread  of the PPLV distribution.  Because the

uncertainty  and/or variability  in many key probabilistic  parameters is higher for particular  chemicals or for

exposed  populations,  the resulting  PPLV distributions  comesponding  to these  chemicals  and land uses  have a

wider spread.  A detailed  description  of the PPLV distribution  variability  is described in Appendix E of the

IWVRC report.

6.3.1.6 Risk Estimates
The PPLV-based risk estimations  were based on a target cancer risk of 1 x 104 or an HQ of 1.0 and exposure

point concentrations  representing the C=, Cwm-t ad c~,~ (the diffe~nt  risk ~lculation  me~ods  me

available  via the HHRC model).  When the cancer risk estimates  are based on the 5th percentile PPLV and the

c_,_ the results  can be considered  as upper bound estimates  of potential  risk.

In the IEA/RC,  both carcinogenic risks and noncarcinogenic HQs are assumed to be additive,  consistent  with

cunent risk assessment  guidance.  There are several  limitations  associated  with this assumption.  Due to these

limitations,  the potential  to over-or underestimate  risk cannot  be firmly  established.  In summing cancer risks,

the underlying  assumption  is that there  is an independence  of action  (i.e., effect to organ, tissue,  etc.)  by the

chemicals  involved  and that there  are no synergistic  or antagonistic  chemical interactions.  Uncertainty is also

associated  with summing  cancer risks for multiple  chemicals  that have differing weights of evidence for human

carcinogenicity  (i.e., Group A versus  Group C carcinogens;  see Section  6.1.3). Because little or no information

on antagonistic  or synergistic  effects  was available  for the RMA CGCS, noncarcinogenic  effects from multiple

chemicals  were also assumed  to be additive.  A limitation  with the additive  approach used for the IEA/RC is

that the COC-specific HQs were not segregated by major toxic effect prior to summing to derive  the HI;
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however, this simplifying  step may not have introduced  large degrees of uncertainty because most  of the

noncancer effects  were attributed  to a single  COC (dieklrin).

6.3.2 Ecoiogicai  Risk Characterization
6.3.2.1 Chemicai  Database
The same uncertainties  associated  with the chemical database  that were identified  for the HHRC apply  to the

ERC. However, the database  used for the ERC also included  results  associated  with biota sample  collection

and analysis.  Despite  the relative  abundance  of site-specific  field data to characterize ecological  risk at RMA,

the need to work with data horn sampling  programs designed  for other purposes (e.g., to establish  nature and

extent  of contamination)  may have been less  than ideal  for the estimation  of exposure  soil concentrations  and

BMFs. It is difficult  to know if the use of these  data resulted  in an over-  or underestimation  of potential  risks to

biota. The biota  species  sampled  on RMA were chosen  from species  that best  represented the uptake  of

contaminants  from environmental  media and the subsequent  transfer, via f~ consumption, through food

chains  to top predators.  Uncertainty is associated  with the use of these biota samples  to derive  RMA-specific

BMFs. Some uncertainty  is also associated  with the more scattered  peripheral abiotic  sampling  where

heterogeneous  soil  contamination  occurs,  and where detection  limits, in some  cases,  exceeded the risk-based

concentrations.  These factors,  along with lesser  sampling  density  and little collocation  of tissue  and soil

samples,  added to the uncertainties  associated  with the chemical database.

6.3.2.2 Exposure  Pathways

Exposure  pathways  were selected  to include the predominant  pathways of exposure  believed  to exist  at RMA.

Those selected  for the fbod-web model  included  food consumption,  dermal  exposure  to surface water by

organisms,  ingestion  of water by some  terrestrial  organisms,  and sediment and soil ingestion  by some  aquatic

and terrestrial  organisms. Exposure  pathways  excluded  horn the food-web model  included  inhalation  of

contaminant  vapors  and particulate  and dermal  exposure to contaminants  horn soil contact.  These exposure

pathways  are implicitly  contained  in the BMF because  measured tissue  concentrations  (horn sampled biota

species)  are the result  of cumulative  exposure  by all pathways.  Additional uncertainties  related to the exposure

pathways  are presented  in Section  6.3.2.4.

6.3.2.3 Exposure  Concentrations
Most of the unce~inty  regarding exposure  concentrations  centers  on the estimated exposure area

concentrations  used to calculate terrestrial  risk. Aquatic  risk was estimated  directly  horn measured tissue

concentrations  and therefore was not based  on quantitative  exposure  concentrations in aquatic  media.

Terrestrial  tissue concentrations,  dose, and risk are theoretically  dependent on exposure soil  concentrations

(ESCS),  i.e., the concentration  in soil  that is bioavailable  and accessed  by an individual  during  exposure

activity.  The ESC is, for all practical  purposes, unverifiable in the field; therefore, it is represented  by
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estimated  exposure  area soil  concentration,  i.e., the average soil concentration in a specified depth  profile

within  a circular species-specific  exposure  ara Two types  of uncertainty occur when applying ESC to

estimate  risk. “Representation  uncertainty”  refers  to the uncertainty in adequately representing spatial  and

temporal  scales  of the ESC by expsure  area soil concentration,  and “estimation  uncertainty” refers to the

uncertain~ in analytically  estimating  the exposure  area soil  concentration based on available  data.

Representation  uncertainty  explains  the difference between @e exposure concentration for an individual  and

the exposure  area concentration for a ~ical (mean) individual.  Unfortunately,  representation  uncertainty is for

all practical  purposes  unquantifiable  and irreducible,  because the detailed  information  on individual  organisms

(and their prey) required for its calculation  cannot be practically  obtained.  Estimation  uncertainty explains  the

differences  between the true exposure  area soil  concentration  in a given area or for a given  individ@  and the

estimated  exposure  area soil  concentration  based on available  sampling  and analytical  data.

The empirical  mathematical  constant  used to relate exposure  area soil  concentration to tissue  concentration is

the BMF. BMF is therefore defined as a conflation  based on the variable  exposure area soil concentration  and

not on actual  exposure  soil concentration.  The BMF values  determined purely from literature  da~ rather than

site-specific  data from R.MA, will describe  the relationship  between tissue  concentmtion and a different dose-

based quantity  than ESC, and therefore may create more or less  bias if used with ESC to predict risk at RMA.

Unce~inty  is also associated  with the BMF based  on the use of site-specific  information (e.g., RMA-soil and

biota  data collected  at different  times  and locations  and for various  purposes).  The uncertainty associated  with

the exposure  concentration,  including  the estimation  of BMFs,  will be fbrther ascertained  by review of the

findings  gathered  from the SFS and the ongoing USFWS biomonitoring studies.

6.3.2.4 Ecological  Toxicity  Estimates
MATC and TRV uncertainty  was incorporated  quantitatively  by use of UFs as discussed  in Section  6.2.3. The

UFs were applied  to add a margin  of safety  to the extrapolated  toxicity  measures. The UF protocol included

factors  to account  for four categories  of uncertainty:  intertaxon  variability,  study duration,  toxicity effect levels

(study endpoints),  and other modifjhg  factors  (including  nine subcategories)  that were multiplied  to tive at

the total estimated  uncertainty.

In addition to the uncctity  incorporated in the UFs are potentially  unrecognized or unquantifiable  sources  of

uncertainty.  These include  the following:

. Representativeness  of toxicity  endpoint tissue  concentration  data from one species  relative  to other
species  in the trophic  box

. Differences in metabolic  rate, body size, and physiology  between test  and target species

● Differences in feeding  habits  and behavioral  patterns  in test  v. target species

. Differences in the life  stage of the organisms  tested  v. those exposed

msTfmQgwHEEusR
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●

●

●

●

●

●

Seasonal  differences in response  to toxicants  (e.g., “fat” versus  “lean” times)

Difficulty  in adquately estimating  exposure  concentrations  (including  environmental  variability  in
time and space)

The possibility  that exposed organisms  may avoi~ or be attracted  to, contaminated media (e.g.,
pesticide-debilitated  prey) and so may not show effects  seen in laboratory  tests  (Suter 1993)

Inability  to quanti$ the other stresses  that biota may face (e.g., climate,  fd supplies,  background
levels of toxicants,  habitat  disturbance,  and other  manmade causes)

The possibility  that expmre pathways, in addition  to ingestion,  are significant

The fact that there are no standard  measures of effe~ patterns  of dosing,  durations  of exposure, etc.,
so comparison  across  studieskcosystems  is obscured  or confounded

6.3.2.5 Risk Estimates
Toxicological  effects  from multiple  chemicals  were assumed  to be additive,  consistent  with the risk assessment

procedures  used for human  health.  This assumes  independence  of action,  i.e., no net synergistic  or antagonistic

effects,  since these  effects  are poorly understood  with the limited  toxicological  data available.  This practice of

additivity  without a toxicological  basis  (i.e., common  mechanism of action  or target organ effect) is protective

but scientifically  questionable;  however, some  means of evaluating  the potential  cumulative effects of exposure

was required and EPA guidance  requires  such an approach  in the absence  of site-specific  data on additivity.

Hence,  the individual  HQs for each COC were summed to estimate  the total  risk (HI) for each trophic box. It is

difficult  to determine  whether this procedure over-  or underestimated risks to biota.  As noted  in the IEA/RC

repo~ a range  of potential  risk was presented for the bioaccumulative  COC because three  different BMFs were

employed.  Because  of the overall  unce~inty  associated  with each of the parameters incorporated in the food-

web model  and the toxicity  threshold  values,  it is difficult  to state with certain~  at this time which of the three

BMF approaches  best estimated  risk to biota at RIMA. Additionally,  it is possible  that actual  residual  risk to

biota  of an excessive  nature  may occur in some cases  following  remediation  based on the uncetiinty  associated

with the food-web risk modeling  process  and its application  to delineated  areas  proposed for remediation.

Again, the uncertainty  associated  with the risk estimates  will be fbrther ascertained  by review of the findings

gathered  from the SFS and the ongoing  USFWS biomonitoring  studies.

6.3.2.6 Ecological  Measurement Endpoints
The presence  of potential  ecological  risk was given fbrther perspective  by considering  it together  with available

field data on ecological  endpoints. The available  data on ecological  status and health  used to evaluate

ecological  endpoints  are also subject  to uncertainty.  In this conte~  uncertainty results  from the following:

The short-tam  nature  of many  of the studies  relative  to the cycles  of natural  variability

Estimation  of quantitative  ecological  parameters at levels  of precision  that may not be biologically
and/or statistically  significant  andlor use of endpoints  that may not have been sensitive  enough  to
discern  the various  potential  human health  risks to biota
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● Study designs  that did not precisely  and quantitatively  comelate  ecological  parameters  with parameters
related to contaminant  concentrations

. Study designs  that did not precisely  quantifi ail parametm that might have positively  or negatively
affected  the ecological  data

.

Appendix  E of the IWWRC report presents  a detailed  discussion  on the assumptions,  limitations,  and

uncexta.inties  associated  with each of the uncertainty  categories  listed above.

6.4 Conclusions
Both the human  health  and the ecological  risk assessment  results  are based on probabilistic  methodologies.  The

probabilistic  methods  account  for the variability  in literature  and field data for the various  parameters  used to

quanti~  exposure  and risk and at least  partially  reflect the uncertainty associated  with these parameters. The

use of this  methodology and the discussions  of uncertainty  increases  the understanding the risk characterization

by clari~ing  the uncertainties  associated  with the input values  and their implications  on estimated risks.

The results  of the risk assessment  as presented in the IIWRC repo~  indicate  that potential  risks exist  for both

human  and ecological  receptors.  The contaminants  that are the major contributors  to overall  potential  risks are

similar  for both receptor groups,  i.e., the OCPS. Likewise,  the areas  that pose the greatest potential  risks to both

receptor  groups  are in the central  core region of RMA. It is very important  to remember that the potential  risks

presented  in this report  are based  on current and historical  contamination  evaluated under present or !iture

land-use  scenarios.  However, data from some of the areas  at RMA that have undergone interim  remediation

(e.g., capping  to eliminate  possible  exposure  pathways  for receptors) were not revised to reflect the

remediation;  the actual  risks are, therefore,  likely to be lower than the risks presented in the IEA/RC report.

Area] extents  of biota  remediation  that are needed to reduce or prevent excessive  risks to ecological  health  are

not completely  known at presen~  but will be further refined  as part of remedial  design  and incorporate ongoing

ecotoxicological  evaluations  by the BAS. Recommendations  regarding the nature and extent  of excessive  risks

to biota will be presented  by the BAS to RM.A risk managers for inclusion  in soil remedial  actions  to reduce

risks to acceptably  healthy  levels in accordance  with EPA Superfimd  guidance,  the Rocky  Mountain  Arsenal

National  Wildlife  Refige Ac~ and the selected  remedy.

Actual  or threatened  releases  of hazardous substances  horn this site, if not addressed by implementing  the

response  action selected  in this ROD, may present an imminent  and substantial  endangerment  to public health,

welfare,  or the environment.
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Figure 6.1-1

Projected  Land-Use  Scenarios for RMA1

Rocky Mountain Arsenal
RMA ROD 6.96 jb Prepared  by: Foster  Wheeler Environmental  Corporation
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Cancer Risk Summary  for All Receptors  Based on
Site-Specific (C~P, .Pw,) Results, Horizon O

Rocky  Mountain  Arsenal
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Table 6.1-1 Chemicals  of Concern for the lEA/RC Page 1 of 1

Aldrin

Arsenic

Benzene

Cadmium

Carbon Tetrachloride

Chlordane

Chloroacetic Acid

Chlorobenzene

Chloroform

Chromium

DBCP

DCPD

DDE

DDT

1,2-Dichlororethane

1,1 -Dichloroethylene

DieMrin

En&in

HCCPD

Isodrin

Lead

Mercury

Methylene  Chloride

1, 1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

TCE
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Table 6.1-2 Soil  Horizons  and Exposure  Pathways  Evaluated  for the HHRC Page 1 of 1

Open Space Option Receptor Economic Development  Option Receptor

Local Neighborhood
Regulated/Casual  and

Soil Horizon Depth Interval Biological  Worker Recreational  Visitor Industrial  Worker Cornrnercial  Worker

Surticial  Soil O-2 inches’ Dir Dir Dir Dir

Horizon  O 0-1 R2 Dir Dir Dir Dir

Horizon  1 0-10 fi2 Dir, Ind Dir Dir, Ind Dir, Ind
(Open Space) (Open  Space) (Open  and Enc. Space) (Enc. Space)

Horizon  2 >] () fi~roundwater2 Ind Not Evaluated Ind Ind
(Open Space) (Open  and Enc. Space) (Enc. Space)

1 Risks for this depth horizon  were calculated on a boring-by-boring  basis using results of sufilcial soil samples collected in areas peripheral  to designated  sites. The
suflicial soil interval (O-2  inches) is not a subset of Horizon O (O-1  ft). i

2 Cumulative risks for these soil horizons  were calculated on both a site-specific basis (representing both direct and indirect  pathway  exposures)  and a boring-by-boring
evaluation (representing direct exposure  pathways  only).

Dir Denotes  direct soil exposure pathway  evaluation (soil ingestion,  dermal contacg and particulate inhalation).  Dermal  contact with metals in soil was not evaluated for any
receptors  due to negligible contaminant absorption  from this exposure  route.

Ind Denotes  indirect vapor inhalation pathway  evaluation for open space ancVor  enclosed space (e.g., enclosed basement structures).  Both open and enclosed  space soil vapor
inhalation exposures were not considered to be significant for shallower depth intervals due to volatilization loss, and therefore were not evaluated  for sutilcial  soil and
Horizon O.
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Table 6.1-3 Time-Dependent and Other Parameter  Values Page 1 of 1
Distribution Value

Parameter Family Mean 50’?40 95%

Exposure  Time (TM) (hours/day)
Reg/casual  visitor
Recreational  visitor
Biological  worker
Commercial  worker
Industrial  worker

Exposure  Frequency  (DW) (days/year)
Reg/casual  visitor
Recreational  visitor
Biological  worker
Commercial  worker
Industrial  worker

Exposure  Duration  (TE) (years)
Reg/casual  visitor
Recreational  visitor
Biological  worker
Commercial  worker
Industrial  worker

Basement
Length (m)
Width (m)
Ventilation  Flow Rate (cm3/see)

Percent  Organic  Carbon (fraction)
(Aquatic)  in Sediments

Percent  Organic  Carbon (fraction)
(Terrestrial) in Sediments

Soil Density

Soil Porosity  (fraction)

Soil Temperature (celsius)

Soil Moisture  (unitless)

Respiratory  Deposition
Vapor  (fiction)
Particulate  (fkaction)

Lognormal
Lognonnal

Fixed Value
Normal
Normal

Lognormal
Lognormal

Normal
Normal
Normal

Lognormal
Lognormal

Truncated Normal
Lognormal
Lognormal

Uniform
Uniform

Triangular

Lognonnal

Lognormal

Normal

Normal

Fixed Value

Exponential

Fixed Value
Fixed Value

2.47
1.8
8

7.42
7.42

34.9
63.14
225
236
236

10.1
10.1
7.18
4.38
4.38

10
8.5

617500

0.1197716

0.0038779

1.45315

0.45164

9.9

0.07099

1
0.85

1.87
1.38

7.42
7.42

29.6
43.3
225
236
236

5.45
5.45
7.18
2.32
2.32

10
8.5

617500

0.1039339

0.003735

1.45315

0.45164

0.04921

6.34
4.96

12.8
12.8

76.1
181
242
241
241

33.8
33.7
18.7
14.8
14.8

16.3
13.45

1008960

0.2496338

0.0058623

1.752022

0.5644193

0.2126
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Table 6.14 Chemical-Specific Parameter  Values Page 1 of 4
Molecular Molecular Soil/Water Partition Henry’s  Law Constant

Weight Diffisivity Coefficient  (L/kg) Vapor Pressure  (ATM) (unitless)
Chemical (g/mole) (cm2/see) Mean 50% 95?40 Mean 50% 95?40 Mean 50?40 95?40

Aldrin

Arsenic

Benzene

Cadmium

Carbon
Tetrachloride

Chlordane

Chloroacetic
Acid

Chlorobenzene

Chloroform

Chromium (VI)

DDE

DDT

DBCP

1,2-Dichloro-
ethane

1,l-Dichloro-
ethylene

DCPD

Dieldrin

Endrin

HCCPD

F 364.3

F 74.92

F 78.11

F 112.4

F 153.8

F 409.8

F 94.5

F 112.5

F 119.4

F 52

F 318

F 354.5

F 236.4

F 98.96

F 96.95

F 132.2

F 380.9

F 380.9

F 273

F 0.0407

F NA

F 0.0819

F NA

F 0.0750

F 0.0404

F NA

F 0.0676

F 0.0834

F NA

F 0.00440

F 0.0423

F 0.0600

F 0.0856

F 0.0744

F 0.0562

F 0.0416

F 0.0416

F 0.0522

A 298100  151800 1027000 A 5.84E-08  2.78E-08  2.07E-07

NA NA NA

E 0.104 0.107 0.1514207

NA NA NA

E 0.124 0.124 0.159

A 1.76E-07 4. 14E-08 6.79E-07

B 0.00043230 .00043230.0008136

C 0.0151 0.01518330.0166427

E 0.241 0.241 0.3084536

NA NA NA

E 8.69E-09 8.69E-09  1.07E-08

A 4.82E-10 3.4 IE-10 1.34E-09

B 0.00530250 .00530250.0099803

D 0.000306 0.0003033 0.0005831

A 179.9 55.76 691 NA NA NA

A 19034  158.1

A 169.9 59.2

E 0.00533

NA

0.007074

NA

461.3

645.2

0.00533

NA

A 513 457. I

A 280900  156900

,1007

925600

E 0.0237

A 0.0002760

0.0237

0.0001186

0.0356600

0.0010061

A 1.787 1.66

A 611.3 508.9

A 86.01  81.29

A 20.91 11.16

A 667800  579500

A 1425000653400

A 310.2 245.4

3.125

1378

141.3

70.52

1392000

5099000

756.5

8.36E-09

0.00363

0.0031

NA

7.28E-04

3.47E-05

6.55E-04

3.81E-08

0.0044410

0.0042152

NA

1.41 E-03

6.03E-05

1.27E-03

A 1.28E-08

E 0.00363

E 0.0031

NA

D 7.35E-04

D 3.49E-05

A 6.61E-04

E 0.0825 0.0825 0.122 “ A 0.0033426  0.0031828  0.0053260

A 0.763 0.763 0.8791 A 0.01598 0.01485 0.02792

B 0.009292  0.0092920.0174892 A 0.0539400  0.0330400  0.168400

A 3.44E-09 1.38E-09 1.27E-08 D 3.5 lE-05 3.48E-05 6.85E-05

D 2.50E-09 2.48E-09 4.62E-09 D 4.71E-06 4.67E-06 8.81E-06

E 0.000107 0.0001070.0001481 A 0.0225900  0.021068  0.0389100

A 38.45 36.17 64.31

A 63.13 59.57

A 274300 153300

A 64170 42190

A 201600 140100

A 274300 153300

104.4

904200

190300

569900

904200



Table 6.14 Chemical-Specific Parameter  Values Page 2 of 4.
Molecular Molecular

—
Soil/Water  Partition Henry’s  Law Constant

Weight Diffhsivity Coefficient  (L/kg) Vapor  Pressure  (ATM) (unitless)
Chemical (g/mole) (cm2/see) Mean 50% 95% Mean 50V0 95V0 Mean 50’% 95%

Isodrin F 364.9 F 0.407 A 298100 151800  1027000 A 5.84E-08  2.78E-08 2.07E-07 D 0.000306 0.000304 0.000583

Lead F 207.2 F NA A 6386000 3371 2012000 NA NA NA NA NA NA

Mercury F 200.6 F NA A 149.1 115.3 375.8 NA NA NA NA NA NA

Methylene
Chloride F 84.94 F 0.0958 A 14.97 14.13 24.75 c 0.3347 0.327 0.5479 E 0.00236 0.00236 0.0035476

1, 1,2,2-Tetra-
chloroethane  F 167.9 F 0.0958 A 14.97 14.13 24.75 C 0.00725 0.00725  0.0100956 E 0.000415 0.000415  0.0005565

Tetrachloro-
ethylene F 165.9 F 0.00798 A 577.8 457.1 1409 E 0.0207 0.0207 0.0282022 D 0.0185 0.0184 0.0334

Toluene F 92.13 F 0.0736 A 494.5 417.4 1088 C 0.03233330.03285640.0399016 C 0.00625 0.0063042  0.0068655

TCE F 131.4 0.0749 A 455.9 317.4 1287 E 0.0826 0.0826 0.1.27 C 0.0092333 0.0093961 0.0125&17

nna\l  5660.DOC



Table 6.14 Chemical-Specific Parameter  Values Page 3 of 4
RAF Dennal (RfD) RAF Dermal  (CPF) RAF Oral (RID) WF Oral (CPF)

Chemical Mean 50V0 95% Mean 50!40 95% Mean 50?40 95% Mean 50V0 95%

Aldrin

Arsenic

Benzene

Cadmium

Carbon
Tetrachloride

Chlordane

Chloroacetic
Acid

Chlorobenzene

Chloroform

Chromium
(VI)

DDE

DDT

DBCP

1,2-Dichloro-
ethane

1,1 -Dichloro-
ethylene

DCPD

Dieldrin

Endrin

HCCPD

Isodrin

Lead

Mercury

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

0.00291 0.00291  0.00497 B

B

B

B

B

B

B

B

B

B

B

B

0.00291  0.00291  0.00497 B 0.45 0.45

0.71 0.71

0.805 0.805

1 1

0.63 B 0.45

B 0.71

B 0.805

NA

B 0.84

B 0.805

NA

NA

B 0.74

Fl

B 0.805

B 0.805

B 0.84

B 0.84

B 0.84

NA

B 0.8

NA

NA

NA

NA

NA

0.45 0.63

0.71 0.971

0.805 0.9805

NA NA

0.84 0.984

0.805 0.9805

NA NA

NA NA

0.74 0.92

1 1

0.805 0.9805

0.805 0.9805

0.84 0.984

0.84 0.984

0.84 0.984

NA NA

0.8 0.98

NA NA

NA NA

NA NA

NA NA

NA NA

NA

0.775

NA

0.845

0.023

0.845

0.845

0.75

NA

0.022

0.022

0.845

0.845

0.845

0.022

0.0056

0.022

0.058

0.022

NA

NA

NA NA

0.9775

NA

0.971NA

0.775

NA

0.845

0.023

NA

0.845

0.845

NA

0.022

0.022

0.845

0.845

0.845

NA

0.0056

NA NA

0.775 0.9775

NA NA

B

0.775 B 0.9805

NA F 1

0.845

0.023

0.9845

0.041

0.845 0.9845

0.023 0.041

B

B

0.84 0.84

0.805 0.805

0.984

0.9805

0.845

0.845

0.75

0.9845

0.9845

0.93

NA NA

0.845 0.9845

0.845 0.9845

B

B

B

0.84 0.84

0.84 0.84

0.84 0.84

0.984

0.984

0.984

NA

0.022

0.022

0.845

NA

0.04

0.04

0.9845

NA NA

0.022 0.04

0.022 0.04

0.845 0.9845

F

B

B

B

1 1

0.805 0.805

0.805 0.805

NA NA

1

0.9805

0.9805

NA

0.845 0.9845 0.845 0.9845 B NA NA NA

0.845

0.022

0.0056

0.022

0.058

0.022

NA

NA

0.9845

0.04

0.00956

0.04

0.076

0.04

NA

NA

0.845

NA

0.0056

NA

NA

NA

NA

NA

0.9845

NA

0.00956

NA

NA

NA

NA

NA

B

B

B

B

B

B

B

B

0.84

0.805

0.8

0.805

0.805

0.805

0.65

0.545

0.84

0.805

0.8

0.805

0.805

0.805

0.65

0.545

0.984

0.9805

0.98

0.9805

0.9805

0.9805

0.964

0.9545

NA

NA

NA

NA

NA

llna\l 566G.DOC



Table 6.14 Chemical-Specific Parameter  Values Page 4 of 4
RAF Derrnai  (iZfD) WF Derrnal (CPF) RAF Oral (IUD) RAF Oral (CPF)

Chemical Mean 50V0 95% Mean 50V0 95’%0 Mean 50% 95% Mean Sovo 95%

Methylene
Chioride B 0.845 0.845 0.9845 B 0.845 0.845 0.9845 B 0.84 0.84 0.984 B 0.84 0.84 0.984

1, 1,2,2-Tetra-
chloroethane  B 0.845 0.845 0.9845 B 0.845 0.845 0.9845 B 0.84 0.84 0.984 B 0.84 0.84 0.984

Tetrachloro-
ethyiene B 0.845 0.845 0.9845 B 0.845 0.845 0.9845 B 0.84 0.84 0.984 B 0.84 0.84 0.984

Toluene B 0.91 0.91 0.991 NA NA NA B 0.88 0.88 0.988 NA NA NA

TCE B 0.845 0,845 0.9845 B 0.74 0.74 0.92 B 0.84 0.84 0.984 B 0.73 0.73 0.91

(A)
(El)
(c)
(D)
(E)
(F)
(G)

NA

Lognonnal Distribution
Uniform  Distribution
Triangular Distribution
Uniform-Triangular  Distribution
Normal  Distribution
Fixed
The cancer potency factor relative absorption  factor differs from the reference dose relative absorption factor.

Not Applicable

nna\l  S66G.DOC



Table 6.1-5 Summary of Data Sources for PPLV Direct and Indirect  Equation Parametem Page 1 of 3.
Parameter Data Source (s)

Basement  Parameters

Area

Volume

Volume/Area Ratio

Depth

Ventilation  Rate

Time for Air Exchange

Body Weight

Breathing  Rate (BK DINH, RB)

Density  of Arsenal  Soils

Dust Loading  Factor  (CSS)

Henry’s  Law Constant

Molecular Weight

Percent  Organic  in Aquatic Sediments

Professional  Judgment

Professional  Judgment

Professional  Judgment

Professional  Judgment

Commerce City and Denver 1988 Uniform Building  Codes Handbook

Computed as function of ventilation  and basement  volume

OHEA-EPA 1989
—Exposure Factors  Handbook

Professional  Judgment  (EPA 1985)

R.MA-Specific
—Walsh 1988
—SCS 1987

General Literature
RMA-Specific
-Comprehensive Monitoring Program

General Literature

General  Literature

RMA-Specific
—Walsh 1988

Fraction  Organic  Carbon in Soils RMA-Specific
—Walsh 1988

nna\l 564G.DOC



Table 6.1-5 Summary  of Data Sources  for PPLV Direct and Indirect Equation Parameters Page 2 of 3

Parameter Data Source  (s)

Refhge  Worker Time-Dependent  Variables RNIA-Specific  (Shell  1991)
—Shell/Army Refuge Worker  Survey

Relative  Absorption  Factor  (WF)

Derrnal General Literature
OHEA-EPA 1991
—Interim Guidance for Derrnal Exposure  Assessment

Oral General Literature

Respiratory Disposition General Literature
EPA 1982
—Air Quality  Criteria for Particulate  Matter  and Sulfhr  Oxides
(Denver specific  data)

Soil Covering

Soil Ingestion

Soil Moisture  Content

General Literature
Professional  Judgment
OHEA-EPA 1991
—Interim Guidance for Dermal  Exposure  Assessment

General Literature
Professional  Judgment
OSWER-EPA 1991a
—Risk Assessment Guidance  (OSWER Directive)

RM.A-Specific
-Comprehensive  Monitoring  Program
—Remedial  Investigation  for RMA

Soil  Temperature Regional  Annual  Average  Temperature

Soil to Water Partition  Coefficient  (IQ) General Literature
Normalized  to Organic Carbon

rma\l 564G.W



Table 6.1-5 Summary  of Data Sources for PPLV Direct and Indirect  Equation  Parameters Page 3 of 3

Parameter Data Source  (s)

Skin Surface  Area (SX) Professional  Judgment
EPA 1985

Total Soil Porosity Calculated  from soil and particle  density

Vapor  Pressure General  Literature

rndl 564G.DCK



Table 6.1-6 RME Estimates For Acute  Exposure Paae 1 of 1

Commercial Industrial
Parameter  Name Regulated/Casual  Visitom Recreational  Visitors Workers Workers

Soil Ingestion 2-1/2  y 250 mglday 2-1/2  yr 250 mg/day 100 mgklay 100 mg/day

Breathing Rate 2-1/2  yr 4.2 l/rein 2-1/2  yr 8.3 l/rein 4.8 m3/&y 20 m3/day

Dust Load Factor 0.042 mg/m3 0.042 mg/m3 0.021 m#m3 0.042 mg/m3

Pulmonay Retention 0.75 0.75 0.75 0.75

Pulmonary Absorption 1 (100 percent) 1 (100 percent) 1 (100 percent) 1 (100 percent)

Daily Exposure  Period 8 hours 8 hours 8 hours 8 hours

Annual Exposure  Frequency NA NA NA NA NA

Lifetime Exposure  Duration NA NA NA NA NA

Skin Surface Area 2-1/2  yr 2,100 cm2 2-lf2yr 2,100 cm2 1,120 Cm* 3JO0 cm2

Soil Covering 0.51 mg/cm2 0.51 m#cm2 O.11 mg/cm2 1.5 mg/cm2

Soil Matrix Factor 1.0 1.0 1.0 1.0

Dermal Absorption 0.01 (metals) 0.01 (metals) 0.01 (metals) 0.01 (metals)

0.10 (organics) 0.10 (organics) 0.10 (organics) 0.10 (organics)

Body Weight Child:  loth percentile(M&F)i  Child:  Ioth percentile@l&F)i Adult:  70 kg Adult: 70 kg

PA Not Applicable.
Determined tlom the average of the male and faale loth percentile bodyweights  as summa-id  in OHEA-EPA  (1989).

rma\l 605 G.DOC



Table 6.1-7 RME Estimates For Subchronic Excmsure Paae 1 of 1

Commercial Industrial
Parameter  Name Regulated/Casual  Visitors Recreational  Visitors Workers Workers

Soil Ingestion

Breathing Rate

Dust Load Factor

pulmonary  Retention

pulmonary  Absorption

Daily Exposure Period

Annual Exposure Frequency

Lifetime  Exposure Duration

Q-Factor

Skin  Surface Area

Soil Covering

Soil Matrix Factor

Dermal  Absorption

Body Weight

2-1/2  yr 250 mg/day 2-1/2 yr 250 mg/day
6yr 250 mg/day 6yr 250 mg/day

2-1/’2 yr 4.2 I/rein 2-1/’2 yr 8.3 Vmin
6yr 13.3 Vmin 6yr 20.3 I/rein

0.042 mg/m3 0.042 m#m3

0.75 0.75

1 (100 percent) 1 (100 percent)

8 hours 8 hours

108 day/year 108 dayslyear

7 years 7 years

7 years 7 years

2-1/2  y 2,100 cm2 2-lf2 yr 2,100 cm2
6yr 2,500 cm2 6yr 2,500 cm2

0.51 mg/cm2 0.51 mg/cm2

1.0 1.0

0.01 (metals) 0.01 (metals)
0.10 (organics) 0.10 (organics)

Child:  I&h Percentile(M&F)’  Child:  loth percentik(M&F)l

100 mg/day

4.8 m3/day

0.021 m#m3

0.75

1 (100 percent)

8 hours

253 dayslyear

7 yearn

7 years

l,120cm2

O.11 mg/cm2

1.0

0.01 (metals)
0.10 (organics)

Adult 70 kg

100 mgklay

20 m3/day

0.042 mg/m3

0.75

1 (loo percent)

8 hours

253 dayS/y~

7 years

7 years

3,200 cm2

1.5 m@n2

1.0

0.01 (metals)
0.10 (organics)

Adult: 70 kg

PA Not Applicable.
Determined h the average of the male and female  loth Percentile  bodyweights  as summarized  in OHEA-EPA  (1989).

nna\1604G.DOC
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Table 6.1-6 Carcinogenic  Dose-Response Data Page 1 of 2
Cancer Slope Carcinogenic

Weight of Evidence Exposure Factor Dose for 104 risk
Chemical Classification Route (mg/kg/day) (m@kg-day)

Aldrin B2 1.7E+01 5.90E-08

Arsenic A

Benzene A

Cadmium B1

Carbon Tetrachloride B2

Chlordane B2

Chloroacetic  Acid NE3

Chlorobenzene D

Chloroform B2

Chromium  (VI) A

DBCP B2

DCPD NE

DDE B2

DDT B2

1,2-Dichloroethane B2

1, l-Dichloroethylene c

Dieldrin B2

Endrin D

HCCPD D

Isodrin NE

Lead B2

Mercury D

Methylene  Chloride B2

1, 1,2,2-Tetrachloroethane c

Tetrachloroethy  lene B2

oral
Inhalation

oral
Inhalation

oral
Inhalation

oral
Inhalation

oral
Inhalation

oral
Inhalation

oral
Inhalation

oral
Inhalation

oral
Inhalation

oral
Inhalation

oral
Inhalation

oral
Inhalation

oral
Inhalation

oral
Inhalation

oral
Inhalation

oral
Inhalation

oral
Inhalation

Oral
Inhalation

oral
Inhalation

oral
Inhalation

oral

1.7E+01
1.75E+O0
1.5E+01

2.90E-02
2.90E-02

NA2
6.30E+O0
1.30E-01
5.25E-02
1.30E+O0
1.30E+O0

NA
NA

6. 1OE-O3
8.00E-02

NA
4.20E+01
1.40E+O0
2.40E-03

NA
NA

3.40E-01
3.40E-014
3.40E-O 1
3.40E-01
9. 1OE-O2
9. 1OE-O2
6.00E-01
1 .80E-01

1 .60E+01
1 .60E+01

NA
NA
NA
NA

7.50E-03
1.60E-03
2.00E-O 1
2.00E-O 1
5. 1OE-O2

Inhalation ) .80E-03

5.90E-08
5.70E-07
6.70E-08
3.40E-05
3.40E-05

NA
1.60E-07
7.70E-06
1.90E-05
7.70E-07
7.70E-07

NA
NA

1 .60E-04
1.20E-05

NA
2.40E-08
7. 1OE-O7
4.20E-04

NA
NA

2.90E-06
2.90E-06
2.90E-06
2.90E-06
1.IOE-05
1.1 OE-O5
1.70E-06
5.70E-06
6.20E-08
6.20E-08

NA
NA
NA
NA

1.30E-04
6. 1OE-O4
5.00E-06
5.00E-06
2.00E-05
5.50E-04

HIW1507G.J)OC



Table 6.1-6 Carcinogenic  Dose-Response Data Page 2 of 2
Cancer Slope Carcinogenic

Weight  of Evidence Exposure Factor Dose for 104 risk
Chemical Classification Route (mg/kg/day) (mgkg-day)

Toluene D

TCE B2 oral 1. 1OE-O2 9. IOE-05
Inhalation 5.90E-03 1.70E-04

1 A= Human  mrcinogen.
B1/B2 = Robable human carcinogen.
B1 = Indicates  limited human  data are available.
B2 = Indicates  tilcient evidence  in animals  and inadquate  or no evidence  in humans.
c = Possible  human carcinogen.
D = Not classifiable  as a carcinogen.

2 NA denotes Not Applicable.
3 NE denotes no Weight  of Evidence  Classification  Assigned.
4 Inhalation  cancer slope factor for DDE not available.  Value shown is direct extrapolation  born oral pathway.

.
rmd1507G.DoC
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Table 6.1-9 Chronic Noncarcinogenic Dose-Response Data Page 1 of 2
Chronic  RtD

Chemical Route  of Exposure (mgkg-day)
Aldrin oral 3.00E-05

Inhalation 3.00E-05*

Asenic oral
Inhalation

3.00E-04
3.00E-041

NA2
NA

Benzene

Cadmium

Carbon Tetrachloride

Chlordane

oral
Inhalation

Oral, water
Oral, food

5.00E-04
1.00E-03

NA
7.00E-04
7.00E-041

oral
Inhalation

oral
Inhalation

6.00E-05
6.00E-051

Chloroacetic  Acid 2.00E-03
2.00E-031

2.00E-02
5.00E-03

Chlorobenzene oral
Inhalation

Chloroform oral
Inhalation

1.00E-02
1.00E-021

Chromium  (VI)

DBCP

oral
Inhalation

5.00E-03
6.00E-07

Oral

Inhalation
2.00E-04
6.00E-053

DCPD

DDE

DDT

oral
Inhalation

oral
Inhalation

3.00E-02
6.00E-05

NA
NA

oral
Inhalation

5.00E-04
5.00E-041

1 ~-Dichloroethane oral
Inhalation

NA
NA

1,1 -Dichloroethylene

Dieldrin

oral
Inhalation
Oral
Inhalation

9.00E-03
9.00E-031
5.00E-05

5.00E-05  1
Endrin

HCCPD

oral
Inhalation

3.00E-04
3.00E-041

oral
Inhalation

7.00E-03
2.00E-05

Isodrin oral
Inhalation

7.00E-05
7.00E-05

nntil 508G.DOC



Table 6.1-9 Chronic  Noncarcinogenic Dose-Response Data Page 2 of 2
Chronic  RfD

Chemical Route  of Exposure (mgfkg-day)
Lead oral 1.40E-03

Inhalation 4.30E-04

Mercury oral 3.00E-04
Inhalation 9.00E-053

Methylene  Chloride oral 6.00E-02
Inhalation 8.60E-01

1, 1,2,2-Tetrachloroethane oral NA
Inhalation NA

Tetrachloroethylene oral 1.00E-02
Inhalation 1.00E-02 1

Toluene oral 2.00E-01
Inhalation I.1OE-O1  3

TCE oral NA
Inhalation NA

I
Inhalation RfD  for chemical not available.  Value shown is direct extrapolation flom oral pathway.

2 NA denotes Not Available.
3 Inhalation  RfD extrapolated from MC, assuming  inhalation  of 20 cubic meterdday  and body weight of 70 kg.

nna/1508G.IX)C



Table 6.1-10 D~ Values For Acute and Subchronic  Exposure Page 1 of 3

Acute Subchronic

D@JG DJNH DJNG DJNH
Contaminant (m#kg-day) (mg/lcgday) (mgkgday) (mg/kg-day)

Aldri.n

Arsenic

Atrazine

Benzene

Benzothiazole

BCHPD

Cadmium

Carbon tetrachloride

Chlordane

Chloroacetic  acid

Chlorobenzene

Chlorofom

CPMS

Chlorophenylrnethyl  sulfoxide

CPMSOZ

Chromium VI

Copper

DBCP

DDE

DDT

1,1 -Dichloroethane

1 J-Dichlorethane

1,1 -Dichlorethylene

1 J-Dichloroethylene

DCPD

Dieldrin

DIMP

Di.methyl  disulfide

Dimethylrnethyl  phosphonate

1.OE-04

8.OE-03

1.OE-02

NA

NA

NA

4.OE-03

4.OE-01

6.0E-03

NA

2.OE-01

1 .8E-01

NA

NA

NA

1.OE-01

NA

5.OE-03

NA

5.OE-04

NA

NA

2.OE+OO

NA

NA

1.OE-04

8.OE-O 1

NA

NA

1.OE-04

2.9E-04

1 .OE-02

NA

NA

NA

1.4E-01

1.8E-01

6.OE-03

NA

2.OE-01

4.3E-01

NA

NA

NA

1.OE-01

NA

5.OE-03

NA

5.OE-04

NA

NA

1.OE+OO

NA

NA

1.0E-04

8.OE-01

NA

NA

1.OE-04

1.OE-03

5.OE-03

NA

NA

NA

5.OE-04

7.OE-03

6.OE-05

2.0E-02

2.OE-01

1.OE-02

NA

NA

NA

2.0E-02

NA

NA

NA

5.OE-04

1.OE+OO

NA

9.0E-03

1.OE-01

3.OE-01

1.OE-04

8.OE-01

NA

NA

1 .OE-04

2.9E-04

5.OE-03

NA

NA

NA

5.OE-04

2.7E-02

1.4E-04

2.OE-02

5.OE-02

6.8E-03

NA

NA

NA

5.7E-06

NA

NA

NA

5.OE-04

1.OE+OO

NA

2.3E-02

1.OE-01

6.OE-04

1.OE-04  -

8.OE-01

NA

NA

nM\l 588GDOC



Table 6.1-10 D~ Valuea For Acute and Subchronic  Exposure Page 2 of 3

Acute Subchronic

D@JG D@H D#NG D@JH
Contaminant (mglkg-&y) (mgkg-day) (mg/kgday) (mg/kgday)

Dithiane

Endrin

Ethylbenzene

Fluoroacetic  acid

HCCPD

Isodrin

Isopropylmethyl  phosphoric acid

Isopropylmethyl  phosphonate

Lead

Lewisite

Lewisite  oxide

Malathion

Mercury(inorganic)

Methylene  chloride

Methyl  isobutyl  ketone

NINA

1 ,4-Oxathiane

Parathion

swirl

Sulfhr  mustard

Supona

1,1 ~~-Tetrachloroethane

Tetrachloroethylene

‘Iliodiglycol

Toluene

1,1,1 -Trichloroethane

1,1 ~-Trichloroethane

TCE

Vapona

NA

2.OE-03

3.OE+OO

NA

NA

NA

NA

NA

NA

NA

NA

2.OE-02

2.OE-01

1.OE+OO

NA

NA

NA

NA

NA

NA

NA

NA

2.OE-01

NA

2.OE+OO

1.OE+O1

6.OE-02

2.4E+O0

NA

NA

2.OE-03

3.OE+OO

NA

NA

NA

NA

NA

NA

NA

NA

2.OE-02

2.OE-01

4.9E+O0

NA

NA

NA

NA

NA

NA

NA

NA

1.9E+O0

NA

4.3E+O0

4.OE-01

4.OE-02

4.3E-01

NA

NA

5.OE-04

1.OE+OO

NA

7.OE-02

NA

NA

NA

NA

NA

NA

2.OE-02

3.OE-04

6.OE-02

5.OE-01

NA

NA

6.OE-03

NA

NA

NA

NA

1.OE-01

NA

2.OE+OO

9.OE-01

4.OE-02

2.5E+O0

NA

NA

5.OE-04

2.8E-01

NA

2.OE-04

NA

NA

NA

NA

NA

NA

2.OE-02

8.5E-05

8.5E-01

2.OE-01

NA

NA

6.OE-03

5.7E-07

NA

NA

NA

1.7E-01

NA

5.7E-01

2.8E+O0

4.0E-02

2.5E+O0

NA

ma\ I 588GD0C



Table 6.1-10 D~ Valuea For Acute and Subchrordc Exposure Page 3 of 3

Acute Subchronic

D@IG DJNH D@G D@H
Contaminant (mg/kg-day) (m@g-day) (m@lcg-day) (mgkgday)

M-xylene 4.OE+OO 4.OE+OO 4.OE+OO 1.OE+OO

O,pXylene 4.OE+OO 4.OE+OO 4.OE+OO 8.5E-02

zinc NA NA 2.OE-01 2.OE-01

NA Dose-response data not available  tim EPA.
Il@G Allowable  dose for ingestion
DJNG  Allowable  dose for inhalation

Ima\l 5ffiJx)c



Table 6.1-11 Summary  of Chronic  Cumulative  Direct Soii PPLVS for the 5th Percentile’2 Page 1 of 1

Receptor-Specific Soil PPLVS  (Units: m@g)

Economic Development
open Spaec Populations Populations

Biological Regulated Recreational Industrial Commercial
Chemical Worker Casual Visitor Visitor Worker Worker

Akhin

Benzene

Carbon  Tetrachloride

Chlordane

Chloroacctic  Acid*

Chlorobenzcne*

Chloroform

DDE

DDT

DBCP

1,2-Dichloroethane

1,1 -Dichloroethylene

DCPD*

Dicldnn

Endrin*

HCCPD*

Isodrin*

Methylene Chloride

1, 1,2,2-Tetrachloroethane

Tebachloroethylene

Toluene*

TCE

Metals (Indicator Leve13)

Arsenic (IL = 10 ppm, >driving PPLV)

Cadmium  (IL = 2.0 ppm)

Chromium  (IL =40 ppm, >driving PPLV)

Lead* (IL =40 ppm)

Mercury* (IL = 0.1 ppm)

7.16E-01

1.18E+01

2.51E+Q0

3.72E+O0

1.01E+02

9.66E+02

4.82E+01

1.25E+01

L35E+01

2.OIE-01

3.23E+O0

5o16E41

3.69E+03

4*14E-01

2.32E+02

1.06E+03

5.24E+01

3.53E+01

1.4SE+O0

5.43E+O0

9.46E+03

2.84E+01

4.17E+O0

5.OIE+O1

7.52E+O0

2.17E+03

5.74E+02

1.16E+OI

5.76E+OI

1.32E+01

5.39E+01

8.13E+02

6.95E+03

3.23E+02

1.77E+02

1.51E+02

1.17E+O0

1.74E+OI

2.82E+O0

6,11E+04

6.45E+O0

2.99E+03

1.47E+04

6.43E+02

2.06E+02

1.94E+O0

3.57E+01

6.48E+04

1.78E+02

7.91E+01

8.55E+02

1.29E+02

4.77E+04

9.85E+03

3.29E+O0

1.30E+01

2.69E+O0

1.09E+01

2.34E+02

2.55E+03

8.91E+01

3.05E+OI

3.60E+01

2.52E-01

3.75E+O0

7.33E-01

2.91E+04

1.96E+O0

8.65E+02

6. 16E+03

2.15E+02

4.58E+01

9.61E+O0

6.26E+O0

2.11E+04

3.98E+01

3.68E+01

2.17E+02

3.28E+OI

2.65E+04

5.49E+03

3.02E+O0

1.04E+01

2.33E+O0

7.58E+O0

7.71E+01

8.4SE+02

4.84E+01

1.87E+01

3.61E+01

2.36E-01

3.39E+O0

5.21E-01

6.65E+03

1.40E+O0

3. 18E+02

1.78E+03

7.39E+01

4.43E+01

1.49E+O0

5.87E+O0

7.22E+03

2.90E+01

2.60E+01

2. 12E+02

3.23E+01

4.46E+03

1.24E+03

4.71E+O0

2.26E+02

5.14E+01

2.66E+01

1.88E+03

1 .68E+04

1.11E+03

1.26E+02

9.58E+01

4.51E+O0

7.07E+01

1.02E+01

5.83E+04

2.54E+O0

1. 12E+03

) .67E+04

2.51E+02

7.78E+02

3.31E+01

1.30E+02

1.38E+05

6.27E+02

2.60E+OI

1.87E+03

2.36E+02

7.06E+03

1.35E+03

● Denotes  a noncarcinogen. No asterisk  denotes PPLV  based  on carcinogenic slope factors for both oral and inhalation pathways.
1 Cumulative direct PPLVS  represent a cancer risk level of 104 for carcinogens; the PPLV at a 104 cancer risk is 100 times higher than the

values shown in this table. Values in bold face represent the driver PPLVS  for the corresponding receptor population.
1 Summaries of dominant exposure pathways comprising the cumulative (5th percentile) direct PPLV  are provided in Appendix Section B.4. 1

of the IEA/RC  repcm for each receptor population evaluated  (Appendix  Tables B.4. 1-1 through B.4. 1-5). As shown  in these tables, the
majority of PPLVS  listed above reflect the carcinogenic endpoint. Also, for most chemicals, dennal absorption was the driver exposure
pathway.  The only executions were catai.n OCPs  (ahirin, DDE, endrin,  and isodrin), for which soil ingestion was the driver pathway, and
metals, for which ingestion or inhalation pathways were drivers.

3 Indicator level is the assumed background concentration for the inorganic COCS.

nna\1567G.lXX



Table 6.1-12 Summary  of Chronic  Cumulative  Direct Soil PPLVS for the 50th Percentile’  Page 1 of 1

Receptor-Specific Soil PPLVS (Units:  mgkg)

Economic Development
open space  Populations Populations

Biological Regulatd/ Recreational Industrial Commercial
Chemical worker Casual Visitor Visitor worker worker

Aldrin

Benzene

Carbon Tetrach]onde

Chlordanc

Chloroacetic Acid*

Chlorobenzene*

Chloroform

DDE

DDT

DBCP

1,2-Dichloroethane

1,1 -Dichloroethylene

DCPD*

Dieldrin

Endrin*

HCCPD*

Isodrin*

Methylene Chloride

1, 1,2,2-Tetrachloroethane

Tetrachloroethy lene

Toluene*

TCE

Metals (Indicator Leve12)

Arsenic (IL = 10 pp~ >driving PPLV)

Cadmium  (IL = 2.0 ppm)

Chromium  (IL =40 ppm, >driving PPLV)

Lead* (IL =40 ppm)

Mercuy* (IL= 0.1 ppm)

4.27E+O0

3.43E+01

7.69E+O0

1.97E+01

2. 19E+02

2. 19E+03

1.91E+02

7.13E+01

6.49E+01

7.24E-01

1.07E+01

1.57E+O0

8.12E+03

2.45E+O0

6.42E+02

2.22E+03

1.48E+02

1.27E+02

5.16E+O0

1.92E+01

2.04E+04

1.03E+02

2.64E+01

3.1 OE+O2

4.72E+01

7.22 E+03

1.80E+03

1. 10E+O2

6.21E+02

1.28E+02

3.30E+02

2.84E+03

2.88E+04

3.08E+03

1.28E+03

1.29E+03

1.24E+OI

1.88E+02

2.94E+OI

2. 17E+05

5.73E+01

1.28E+04

6. 12E+04

2.67E+03

2.04E+03

9.04E+01

3.64E+02

1.74E+05

1.84E+03

9.38E+02

1.24E+04

1.89E+03

2.37E+05

6.82E+04

9.43E+01

3.26E+02

6.75E+01

2.35E+02

1.31E+03

1.28E+04

1.66E+03

8. 10E+O2

1.01E+03

6.21E+O0

9.14E+01

1.52E+01

2.09E+05

4.81E+OI

6.72E+03

4.05E+04

1.56E+03

1. 19E+03

4.55E+01

1.86E+02

9.02E+04

8.83E+02

9.02E+02

1.36E+04

2. 16E+03

2. 18E+05

6.81E+04

1.52E+01

1.04E+02

1.94E+01

5.03E+01

1.67E+02

1.61E+03

4.58EU)2

1.95E+02

2.20E+02

1.89E+O0

2.99E+01

4.53E+O0

1.66E+04

8.42E+O0

6.81E+02

6.80E+03

1.55E+02

3.51E+02

1.32E+01

5.33E+01

1.46E+04

2.79E+02

1.38E+02

2.34E+03

3,56E+02

1 .68E+04

4.35E+03

3.89E+01

1.53E+03

3.05E+02

2.53E+02

2.60E+03

2.50E+04

7.48E+03

8.22E+02

9.01E+02

2.89E+01

3.99E+02

6.83E+01

1.33E+05

2.27E+OI

3.41E+03

3.32E+04

7.76E+02

5.32E+03

1.97E+02

7.51E+02

1.76E+05

4.62E+03

2.44E+02

2.19E+04

4.21E+03

2.40E+04  -

5.96E+03

● Denotes  a noncarcinogen. No asterisk denotes PPLV  based  on carcinogenic slope factors for both oral and inhalation pathways.
1 Cumulative direct PPLVS  represent a cancer risk level of 104 for carcinogens; the PPLV  at a 10+ cancer risk is 100 times higher than the

values shown in this table. Values in bold face represent the driver PPLVS  for corresponding receptor population.
2 Indicator level is the assumed  background um.entration  for the inorganic COCS.

.



Table 6.1-13 SummaW  of 5th Percentile  Direct Sinqle-Pathwav PPLVS for the Biolo~ical  Worker’ Page 1 of 1

Derrnal Absorption Cumulative  Direct Cumulative  Direct
Chemical  Name Soil Ingestion  SPPLV Soil  Inhalation  SPPLV SPPLV PPLV-CARC2 PPLV-NONCARC2
Aldrin 7.64E-01 9.56E+01 1.30E+01 7.16E-01 7.12E+01
Benzene
Carbon  Tetrachloride
Chlordane
Chloroacetic  Acid
Chlorobenzene
Chloroform
DDE
DDT
DBCP
1,2-Dichloroethane
1,1 -Dichloroethylene
Dicyclopentadiene
Dieldrim
Endrin
Hexachlorocyclopentadiene
Isodrin
Methylene  Chloride
1, 1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
Trichloroethylene
Arsenic
Cadmium
Chromium
Lead
Mercury

1.29E+02
8.14E+01
2.71E+01
3.98E+03
4. 12E+04
4.58E+03
1.96E+01
3.02E+OI
2.96E+O0
1.13E+02
1.84E+01
3.72E+04
5.90E-01
2.43E+02
9.74E+03
1.02E+02
9.5 1E+02
2.30E+01
6.05E+02
4.69E+05
1.41E+03
4.36E+O0
3.47E+04
3.47E+05
2.22E+03
6.24E+02

1.02E+04
1.20E+04
7. 18E+02
3.74E+05
9.36E+05
1. 12E+04
1.88E+03
1.84E+03
1.27E+05
6.97E+03
3.61 E+03
4.24E+03
4.02E+01
3.76E+04
1.41E+03
4.42E+03
3.95E+05
1.5 1E+03
5.13E+05
1 .00E+06
1.08E+05
9.56E+01
5.OIE+O1
7.52E+O0
9.28E+04
7. 17E+03

1.30E+01
2.59E+O0
4.34E+O0
1.04E+02
9.91E+02
4.90E+01
3.53E+01
2.47E+01
2.16E-01
3.32E+O0
5.31 E-01
1.20E+05
1.43E+O0
6.47E+03
7.48E+03
1. 10E+O2
3.66E+OI
1.55E+O0
5.48EH0
9.75E+03
2.90E+01
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO

1.18E+01
2.51E+O0
3.72E+O0

NA
NA

4.82EWI
1.25E+01
1.35E+01
2.OIE-01
3.23E+O0
5.16E-01

NA
4.14E-01

NA
NA
NA

3.53E+01
1.45E+O0
5.43E+O0

NA
2.84E+01
4. 17E+O0
5.OIE+O1
7.52E+O0

NA
NA

NA
3.63E+OI
5.51E+01
1.01E+02
9.66E+02
4.41 E+02

NA
4.09E+02
9.75E+O0

NA
4.52E+02
3.69E+03
5.77E+01
2.32E+02
1.06E+03
5.24E+01
3.11E+03

NA
5.47E+02
9.46E+03

NA
4.76E+02
5.29E+02
3.87E+01
2.17E+03
5.74E+02

I Values reported as mg/kg. Values are 5th percentile PPLV$ based on a 104 risk level for carcinogens, and an HI of 1.0 for noncarcinogens.  Values in bold face represent
the driver exposure  pathway.

2 Where a chemical is both a carcinogen (CARC) and noncarcinogen (NONCARC), the single-pathway PPLVS summarized represent the carcinogenic endpoint
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Table 6.1-14 Summary  of 5th Percentile  Direct Single-Pathway  PPLVS for the Recreational  Visftor’ Page 1 of 1

Dermal  Absorption Cumulative Direct Cumulative Direct
Chemical Name Soil Ingestion  SPPLV Soil Inhalation  SPPLV SPPLV PPLV-CARC2 PPLV-NONCARC2
Aldrin 6.36E+O0 4.79E+02 6.93E+O0 3.29E+O0 4.63E+02
Benzene
Carbon Tetrachloride
Chlordane
Chloroacetic  Acid
Chlorobenzene
Chloroform
DDE
DDT
DBCP
1,2-Dichloroethane
1,1 -Dichloroethylene
Dicyciopentadiene
Diekh-in
Endrin
Hexachlorocyclopentadiene
Isodrin
Methylene  Chloride
1, 1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
Trichloroethylene
Arsenic
Cadmium
Chromium
Lead
Mercuw

5.74E+03
3.29E+03
5.14E+OI
5.30E+04
6.36E+05
8.26E+04
4.48E+02
7.98E+02
1.50E+02
5.57E+03
5.05E+OI
3.85E+05
3.48E+01
9.83E+03
7.88E+04
2.02E+03
2. 17E+04
2.70E+03
9.93E+03
1 .00E+06
2.06E+04
6.16E+01
3.96E+04
3.96E+05
2.75E+04
5.91 E+03

8.62E+04
1.9 I E+05
5.67E+02
1 .00E+06
I .00E+06
1.21 E+05
7.35E+03
1.93E+04
1 .00E+06
1.11E+05
5.65E+03
4.49E+04
6.24E+02
1.43E+05
1.50E+04
1.07E+05
1 .00E+06
5.03E+04
1 .00E+06
1 .00E+06
4.3 IE+05
9.15E+OI
2. 19E+02
3.28E+01
7.08E+05
7.70E+04

1.30E+01
2.69E+O0
1.41E+01
2.35E+02
2.56E+03
8.39E+OI
3.29E+OI
3.78E+01
2.52E-01
3.75E+O0
7.44E-01
1.05E+05
2.08E+O0
9.55E+02
1.21E+04
2.41 E+02
4.59E+01
1.94E+O0
6.27E+O0
2.21E+04
3.99E+01
00.OE+OO
00.OE+OO
00.OE+OO
00.OE+OO
00.OE+OO

1.30E+0  1
2.69E+O0
1.09E+01

NA
NA

8.91E+01
3.05E+01
3.60E+01
2.52E-01
3.75E+O0
7.33E-01

NA
1.96E+O0

NA
NA
NA

4.58E+01
9.61E+O0
6.26E+O0

NA
3.98E+01
3.68E+OI
2. 17E+02
3.28E+01

NA
NA

NA
8.65E+01
1.59E+02
2.34E+02
2.55E+03
1. 17E+03

NA
1.62E+03
2.32E+01

NA
1.06E+03
2.91E+04
4.70E+02 4
8.65E+02
6. 16E+03
2. 15E+02
7.30E+03

NA
1.28E+03
2.11E+04

NA
5.84E+03
6.53E+03
3.55E+02
2.65E+04
5.49E+03

I Values reported as mg/kg. Values are 5th percentile PPLVS,  based on a 104 risk level for carcinogens, and an HI of 1.0 for noncarcinogens.  Values in bold face represent
the driver exposure  pathway.

2 Where a chemical is both a carcinogen (CARC) and noncarcinogen (NONCARC), the single-pathway PPLVS  summarized represent  the carcinogenic endpoint.

ITIM11612G.DCIC



Table 6.1-15 Summary of 5th Percentile  Direct Singie-Pathway  PPLVS for the ReguIated/Casuai Visitor’ Page 1 of 1

Dermal  Absorption Cumulative Direct Cumulative Direct
Chemical Name Soil Ingestion SPPLV Soil Inhalation  SPPLV SPPLV - PPLV-CARC2 PPLV-NONCARC2
Aidrin 2.32E+OI 3.68E+02 2.48E+01 1.16E+OI 1.09E+03
Benzene
Carbon Tetrachloride
Chlordane
Chloroacetic  Acid
Chiorobenzene
Chiorofonn
DDE
DDT
DBCP
1,2-Dichloroethane
1,1 -Dichioroethyiene
Dicyciopentadiene
Dieidrin
Endrin
Hexachiorocyclopentadiene
Isodrin
Methylene  Chloride
1, 1,2#-Tetrachloroethane
Tetrachloroethylene
Toluene
Trichloroethylene
Arsenic
Cadmium
Chromium
Lead
Mercury

4.05E+03
1. 17E+03
2.91E+02
5.62E+04
7.37E+05
2.34E+04
3.66E+02
1.11E+03
7.20E+01
1.24E+03
2.05E+02
I .00E+06
9.24E+O0
1.15E+04
2.48E+05
3.04E+03
1.33E+04
5.74E+02
2.52E+03
1 .00E+06
1.25E+04
1.03E+02
2.90E+04
1 .00E+06
5.01E+04
1.05E+04

1.36E+05
9.73E+04
5.99E+03
1 .00E+06
1 .00E+06
7.49E+04
1. 16E+04
1.56E+04
1 .00E+06
4.40E+04
2.28E+04
7.81 E+04
3. 17E+02
3.43E+05
2.24E+04
3.27E+05
1 .00E+06
2.00E+04
1 .00E+06
1 .00E+06
6.80E+05
3.43E+02
8.80E+02
1.29E+02
1 .00E+06
1.58E+05

5.85E+01
1.34E+OI
6.69E+01
8.25E+02
7.07E+03
3.29E+02
3.52E+02
1.77E+02
1.19E+O0
1.77E+OI
2.86E+O0
3.91E+05
2.28E+01
4.09E+03
5.18E+04
8.17E+02
2.09E+02
9.78E+O0
3.62E+01
7.44E+04
1.80EM)2
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO

5.76E+01
1.32E+01
5.39E+01

NA
NA

3.23E+02
1.77E+02
1.5 1E+02
1. 17E+O0
1.74E+01
2.82E+O0

NA
6.45E+O0

NA
NA
NA

2.06E+02
1.94E+O0
3.57E+01

NA
1.78E+02
7.91E+01
8.55E+02
1.29E+02

NA
NA

NA
2.86E+02
5.82E+02
8.13E+02
6.95E+03
4.41 E+03

NA
5.89E+03
7.76E+01

NA
3.49E+03
6. 11E+04
9.39E+02
2.99E+03
1.47E+04
6.43E+02
2.37E+04

NA
3.82E+03
6.48EW4

NA
9.97E+03
1.30E+04
7.38E+02
4.77E+04
9.85E+03

1 Values  reported as mg/lcg. Values are 5th percentile PPLVS,  based on a 104 risk level for carcinogens, and an HI of 1.0 for noncarcinogens.  Values in bold face represent
the driver exposure  pathway.

2 Where a chemical is both a carcinogen (CARC) and noncarcinogen (’NONCARC), the single-pathway PPLVS summarized represent the carcinogenic endpoint.
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Table 6.1-16 Summa~ of 5th Percentile  Direct Single-Pathway PPLVS for the Industrial  Worker’ Page 1 of 1

Dermal  Absorption Cumulative  Direct Cumulative  Direct
Chemical Name Soil Ingestion  SPPLV Soil Inhalation  SPPLV SPPLV PPLV-CARC2 PPLV-NONCARC2
Al&in
Benzene
Carbon Tetrachloride
Chlordane
Chloroacetic  Acid
Chlorobenzene
Chloroform
DDE
DDT
DBCP
1,2-Dichloroethane
1,1 -Dichloroethylene
Dicyclopentadiene
Dieldrin
Endrin
Hexachlorocyclopentacliene
Isodrirl
Methylene  Chloride
1, 1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
Trichloroethylene
Arsenic
Cadmium
Chromium
Lead
Mercury

si96E+o0
3.25E+03
8.19E+02
1.04E+02
5.99E+04
5.77E+04
1.52E+04
6.58E+01
3.49E+02
6.98E+01
1. 12E+03
1. IOE+02
3.60E+05
8.94E+O0
4.78E+03
1.71E+05
1.62E+03
1.53E+04
5.42E+02
2.39E+03
1 .00E+06
2. 19E+03
3.03E+01
1.28E+04
1.28E+05
4.60E+03
1.43E+03

1.29E+02
7.59E+04
2. 18E+04
3.06E+03

6.82 E+O05
1 .00E+06
2.68E+04
3.57E+03
6.48E+03
4.81E+05
1.26E+04
1.25E+04
7.84E+03
9.1 OE+OI
2.22E+05
2.38E+03
8.32E+03
6.99E+05
1. 12E+04
6.30E+05
1 .00E+06
2.09E+05
1.83E+02
2.15E+02
3.23E+01
1.52E+05
8.95E+03

4.50E+O0
1.04E+OI
2.33E+O0
8.20E+O0
7.72E+01
8.58E+02
4.87E+01
2.64E+01
4.06E+01
2.37E-01
3.40E+O0
5.23E+01
4.95E+04
1.69E+O0
3.41E+02
7.44E+03
7.82E+01
4.44E+01
1.49E+O0
5.88E+O0
7.32E+03
2.94E+OI
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO

3.02E+O0
1.04E+01
2.33E+O0
7.58E+O0

NA
NA

4.84E+01
1.87E+01
3.61E+OI
2.36E-01
3.39E+O0
5.21E-01

NA
1.40E+O0

NA
NA
NA

4.43E+01
1.49E+O0
5.87E+O0

NA
2.90E+OI
2.60E+01
2.12E+02
3.23E+OI

NA
NA

1. 19E+02
NA

2.96E+OI
6.23E+01
7.71E+01
8.45E+02
3.73E+02

NA
4.70E+02
7.99E+O0

NA
3.28E+02
6.65E+03
1.06E+02
3. 18E+02
1.78E+03
7.39E+OI
2.25E+03

NA
4.05E+02
7.22E+03

NA
8.67E+02
1.05E+03
7.30E+01
4.46E+03
1.24E+03

I Values reported  as mg/kg. Values are 5th percentile PPLVS based on a !04 risk level for carcinogens,  and an HI of 1.0 for noncarcinogens.  Values  in bold f= represent
the driver exposure  pathway.

2 Where a chemical is both a carcinogen  (CARC) and noncarcinogen (NONCARC),  the single-pathway PPLVS  summarized  represent the carcinogenic endpoint.

rmn\1614G.DOC



Table 6.1-17 Summary  of 5th Percentile  Direct Single-Pathway PPLVS for the Commercial  Worker’ Page 1 of 1

Derrnal Absorption Cumulative Direct Cumulative Direct
Chemical Name Soil Ingestion  SPPLV Soil Inhalation SPPLV SPPLV PPLV-CARC2 PPLV-NONCARC2
Aidrin 4.81E+O0 5.76E+03 2.43E+02 4.71E+O0 2.04E+02
Benzene
Carbon Tetrachloride
Chlordane
Chioroacetic  Acid
Chlorobenzene
Chloroform
DDE
DDT
DBCP
1,2-Dichioroethane
1,1 -Dichloroethylene
Dicyclopentadiene
Dieldrin
Endrin
Hexachiorocyclopentadiene
Isodrin
Methylene  Chloride
1, 1,2,2-Tetrachloroethane
Tetrachloroethyiene
Toluene
Trichloroethylene
Arsenic
Cadmium
Chromium
Lead

9.47E+02
1. IIE+03
4.96E+01
1.38E+04
8.24E+04
1.33E+04
1.43E+02
1.06E+02
4.72E+OI
5.78E+02
8.66E+01
9.55E+04
2.58E+O0
1.16E+03
2.02E+05
2.57E+02
6.51E+03
3.20E+02
1.32E+03
1 .00E+06
1. 18E+04
2.61E+01
5.56E+04
6.15E+04
7.1 1E+03

2.36E+05
2.30E+05
1.77E+04
I .00E+06
I .00E+06
9.56E+04
2.83E+05
2.83E+05
1 .00E+06
8.76E+04
4.36E+04
1.79E+05
7.75E+03
1 .00E+06
2.08E+04
4.75E+05
1.00E+06
3.83E+04
1 .00E+06
1 .00E+06
1 .00E+06
8.38E+03  ‘
1.93E+03
3.28E+02
1 .00E+06

2.97E+02
5.40E+OI
5.75E+01
2.19E+03
2.15E+04
1.23E+03
1.07E+03
9.87E+02
4.98E+O0
8.06E+OI
1.16E+OI
9.20E+05
1.75E+02
2.96E+04
1.47E+05
1.09E+04
8.84E+02
3.69E+01
1.44E+02
1.91E+05
6.63E+02
O.OOE+OO
0.00E+OO
0.00E+OO
0.00E+OO

2.26E+02
5.14E+01
2.66E+OI

NA
NA

1.11E+03
1.26E+02
9.58E+01
4.51E+O0
7.07E+01
1.02E+0 1

NA
2.54E+O0

NA
NA
NA

7.78E+02
3.31E+01
1.30E+02

NA
6.27E+02
2.60E+OI
1.87E+03
3.26E+02

NA

NA
6.24E+02
2. 16E+02
1.88E+03
1 .68E+04
8.93EM13

NA
1.92E+03
1.84E+02

NA
7.74E+03
5.83E+04
2.26E+02
1. 12E+03
1.67E+04
2.51 E+02
5.06E+04

NA
8.75E+03
1.38E+05

NA
1.30E+03
1.70E+03
7.82E+02
7.06E+03

Mercury 1.36E+03 2.39E+05 0.00E+OO NA 1 .35 E+03E

1 Values reported as mg/kg. Values are 5th percentile PPLVS based on a 104 risk level for carcinogens, and an HI of 1.0 for noncarcinogens.  Values in bold face represent
the driver exposure  pathway.

2 Where  a chemical is both a carcinogen (CARC) and noncarcinogen (NONCARC),  the single-pathway PPLVS  summarized represent  the carcinogenic endpoint.
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Table 6.1-18 Summary  of Sites with Cm Values  Exceeding  5th Percentile  PPLVS
in Horizon O Page 1 of 1

Number of Sites with Chcrnical-Specific Cm,- Concentrations Exceeding 5th
Percentile PPLVS

Regulated
Biological cd Recreational Industrial

Chcrnica1112 worker Visitor Visitor Visitor Commercial Worker

AMrin

Benzene

Carbon  Tctrachloride

Chlordane

Chloroacetic Acid

Chlorobenzene

Chloroform

DBCP

DCPD

DDE

DDT

1,2-Dichloroethane

1, l-Dichloroethylene

Dieldrin

Endrin

HCCPD

Isodrin

Methylene Chloride

1, 1,2,2-Tetrachloroethane

Tetrachloroethy  lene

Toluene

Trichloroethylene

10

0

0

4

1

0

0

1

0

0

0

0

0

9

2

0

3

0

0

0

0

0

1

0
0

2

0

0

0

1

0

0

0

0

0

2

0

0

0

0

0

0

0

0

1

0

0

0

0

Arsenic 5

Cadmium o

Chromium 5

Lead o

Mercury o

3

0

0

2

1

0

0

1

0

0

0

0

0

4

0

0

0

0

0

0

0

0

1

0

1

0

0

7

0
0

4

1

0

0

1

0

0

0

0

0

5

2

0

2

0

0

0

0

0

4

0

2

0

0

5

0

0

2

0

0

0

1

0

0

0

0

0

4

0

0

0

0

0

0

0

0

3

0

0

0

0
1 Boldfaw  type indicates  exccedances  of 10A cancer risk or I-Us of 1.0.
2 For carcinogens,  exceedanccs of 1 x 104 risk levels arc noted. For noncarcinogcn$ excccdances of a target HI of 1.0

are given.
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Table 6.1-20 Summary  of Subchronic  RME PPLVS  for Cumulative Direct  Soil
Exposure  Pathway’ Page 1 of 1

Receptor-Specific soil PPLVS (Units:  mg/kg)

Biological/ Regulated
Industrial casual Recreational Commercial

Chemical Worker Visitor Visitor Visitor

Aldri.n2
Benzene

Carbon Tetrachloride

Chlordane

Chloroacetic Acid

Chlorobenzene

Chloroform

DDE

DDT

DBCP

1,2-Dichloroethane

1,1 -Dichloroethylene

Dicyclopentadiene

Dieldrin2

Endrin

Hexachlorocyclopentadiene

Isodrin

Methylene  Chloride

1, 1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

TCE

Metals

*enic

Cadmium

chromium

Mercury

8. OE+O1

ND

1.2E+03

1. OE+O1

3.5E+03

3.5E+04

1.7E+03

ND

8.7E+01

ND

ND

1.6E+03

3.4E+04

6.8E+01

8.7E+01

8.8E+03

ND

1.0E+04

ND

1.7E+04

3.5E+05

4.3E+05

6.7E+02

3.4E+02

7.2E+02

ND

2.0E+02

2.7E+01

ND

1.4E+03

1.2E+01

3.9E+03

3.9E+04

2.0E+03

ND

9.8E+01

ND

ND

1.8E+03

5.4E+04

2.6E+01

9.8E+01

1.3E+04

ND

1.2E+04

ND

2.0E+04

3.9E+05

4.9E+05

2.7E+02

1.4E+02

2.4E+03

ND

8.2E+01

2.7E+01

ND

1.4E+03

1.2E+01

3.9E+03

3.9E+04

2.0E+03

ND

9.8E+01

ND

ND

1.8E+03

5.4E+04

2.6E+01

9.8E+01

1.3E+04

ND

1.2E+04

ND

2.0E+04

3.9E+05

4.9E+05

2.7E+02

1.4E+02

2.4E+03

ND

8.2E+01

1.0E+02

ND

6.3E+03

5.4E+01

1.8E+04

1.8E+05

9.0E+03

ND

4.5E+02

ND

ND

8.1E+03

2.0E+05

1.0E+02

4.5E+02

5.1E+04

ND

5.4E+04

ND

9.0E+04
3

3

9.9E+02

5.0E+02

5.3E+03

ND

3.0E+02

1 Based on an I-II of 1.0. Values in bold fam represent the driver PPLVS  for the corresponding receptor population.
2 RME PPLVS  for aklrin and dieldrin were recalculated using an RfD recently updated by EPA (OHEA-EPA  1992) (1.0 x 104 mgkgday;

see Appendix  Table B.6-3 in the IEA/RC report); this criterion supersedes the value used in the HHEA Addendum. These recalculated
PPLVS  also reflect the following:  (1) dermal RAFs for aldrin and dickirin were revised to equal 0.0052  and 0.1, respectively, consistent
with the assumptions used in the XEMtC; and (2) u)ncomitant with this revision of the aldrirddieldrin  dermal R4Fs, the soil covering
assumed for recreational and rcgulatcdkasual  visitor  populations  was revised to equal 1.0 mgkrd, consistent with recent EPA demml
exposure assessment guidance.

3 PPLV is greater than 1 x 1@ mgkg, indicating that the allowable soil concentrations arc equivalent to exposure to pure compound  over
al! direct soil pathways at the soil intake rates assumed for this medysis.

ND Not Developed; EPA dose-response information  not available.
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Table 6.2-1 Mean BMF Calculated by Attemate  Methods’ Page 1 of 2

BMF~ by the Shell BMFA by the (EPA) Mdifled
BMF by the Army Collocated  Distributions Paired Data Approach

Calibration Procedure Approach

Trophic Box Mean BMF Mean BMF Mean BMF

Aldrin/Dieldrin

soil

Terrestrial Plant

worm

Insect

Small Bird

Small Mammal

Medium Mammal

Herptile

Kestrel

owl

Shorebird

Heron

Eagle

DDIYDDT

Soil

Terrestrial Plant

worm

Insect

Small Bird

Small Mammal

Medium Mammal

Herptile

Kestrel

owl

Shorebird

Heron

Eagle

1

1.6E-02

2.3E-01

7.4E-02

2.lE-01

2.7E-01

3.8E-01

2.4E+O0

2.6E+O0

8.OE+OO

3.6E+O0

2.9E+O0

6.lE+OO

1

6.6E-01

1.4E+O0

7.5E-01

5.4E-01

4.6E-01

4.9E-01

1.3E+O0

9.9E+O0

3.2E+01

4.8E+01

I.lE+OI

1.9EW1

1

6.OE-02

1.OE+OO

9.7E-02

2.7E-01

5.9E-01

2.7E-01

2.4E+O0

4.9E+O0

6.9E+O0

2.3E+O0

3.OE+OO

4.4E+O0

1

9.2E-01

1.lE+OO

9.9E-O 1

8.lE-01

6.5E-01

3.lE+OO

2.5E+O0

1.4E+01

1.7E+02

6.OEH1

1.8E+01

1.2EH12

1

1 .8E-01

2.5E+O0

4.2E-O 1

6.8E-01

3.OE+OO

1.9E+O0

7.7E-@O

2.3E+01

4.lEH1

6.2E+O0

8.6E+O0

2.8E+01

1

5.2E+O0

7.8E+O0

3.9E+01

3.3E+O0

2.8E+O0

6.OE+OO

6.3E+O0

5.5E+OI

3.4E+02

1.5E+02

4.2E+01

2.2E+02
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Table 6.2-1 Mean BMF Calculated by A?t.emate Methods’ Page 2 of 2

BMP& by the Shell BMFti by the (EPA) Modified
BMF by the by collocated  IXstriiutions Paired Data Approach

Cdbration  procedure Approach

Trophic BOX Mean BMF Mean BMF Mean BMF

Endrin

soil

Texmtrial  Plant

Worm

Insect

Small  Bird

Small  Mammal

Medium Mammal

Herptile

Kestrel

owl

Shorebird

Heron

Eagle

Mercq

Soil

Temestrial  Plant

Woml

Insect

Small Bird

Small Mammal

Medium Mammal

Herptile

Kestrel

owl

Shorebird

Heron

Eagle

1

1.4E-01

4.OE-01

1.OE-01

I.lE-01

1.7E-01

3.3E=02

1.OE@O

1.9E-O 1

8.8E-02

9.9E-01

1.lE-01

6.7E-02

1

3.5E-02

6.2E-01

l.l E-02

1.lE-01

5.5E-01

2.8E-01

6.OE-01

3.2E-01

2.6E-01

1.2EM

6.8E-01

2.3E-01

1

2.lE-01

2.4E-01

5.3E-02

1.3E-01

2.7E-01

3.6E-01

9.OE-01

2.6E-01

4.OE-01

6.OE-01

1.OE-01

4.OE-01

1

1 .6E-O 1

4.0E-01

1.3E-01

1.9E-O 1

1.5E-02

3.3E-01

7.8E-01

6.8E-02

2.4E-01

1 .6E-01

7.2E-01

2.6E-01

1

1.3EW0

I.lEMO

3.6E-01

9.lE-01

1.5EW0

1.2E+O0

1.5E+O0

1.3E+O0

1.4E+O0

1.lE+OO

1 .6E-01

1.3E+O0

1

3.lE-01

8.lE-00

2.7E-01

3.4E-01

1.7E-01

7.3E+O0

8.2E-01

1 .8E-01

4.8E+O0

1.8E-02

7.6E-01

5.4E+O0

I For the three BMFti metho& kestrel, owl, hcro~ and eagle BMFs were calculated with the fdod-wcb  model because
there arc no available field k For these four trophic boxes:
Bh4F-,  = BAFW)  “ S~w. “ BMFti)

where:

nna\l 568G.DOC

BMF~, is the BMF for predator trophic box k
BAFW)  is the litmaturedcrived  BAF  distribution for trophic box k
SUN$,  is the summation  fiction over the argument j
~, is the mass fraction of predator k’s food tim prey trophic boxj
BMFq) is the BMF for prq trophic box j



Table 6.2-2 ERC Model Input Parameter  Values Page 1 of 9

LOG LOG End

Biota Chemical Distribution Mean* Std.  DCV. Mean Std Dev. Point

Parameter = Bioaccumulation  Factor (BAF)

Small
Mammal

Medium
Mammal

Kestrel

owl

Small Bird AldridDieldrin
Endrin
DDWDDT
Arsenic
Mercury

Aldrin/Dieldrin
Endrin
DDWDDT
Arsenic
Mercury

Aldrin/Dieldrin
Endrin
DDWDDT
Arsenic
Mercury

Water  Bird Aldrin/Dieldrin
Endrin
DDWDDT
Arsenic
Mercury

Akirin/Diekiri.n
Endrin
DDE/DDT
Arsenic
Mercury

Aldrin/Dieldrin
Endrin
DDIYDDT
Arsenic
Mercury

Shorebird Aldrin/Dieldrin
Endrin
DDE/DDT
Arsenic
Mercury

Heron AMrin/DieMri.n
Endrin
DDUDDT
Arsenic
Mercury

Normal
Lognormal
Uniform
uniform
Triangular

uniform
Lognorrmd
Unifom
Lognorrnal
Triangular

Uniform
Lognonnal
Unifoxm
Lognormal
Triangular

Normal
Lognorrnal
Normal
Uniform
Lognormal

Normal
Lognormal
Uniform
Uniform
Triangular

Normal
Lognormal
Lognormal
Uniform
Triangular
Normal
Lognonnal
Uniform
Uniform
Triangular

Normal
Lognonnal
Normal
Uniform
Lognonnal

6.6
1.0
NA
NA
0.33

NA
0.08
NA
0.19
22.5

NA
0.16
NA
0.19
22.5

16
1.0
96
NA
4.1

10.5
1.0
NA
NA
0.33

21.1
1.0

43.7
NA
0.33
13.3
1.0
NA
NA
0.33

16
1.0

93.5
NA
4.1

1.8
1.6
NA
NA
NA

NA
1.0
NA
4.7
NA

NA
1.1
NA
4.7
NA

5.1
1.6

26.2
NA
3.4

1.2
1.6
NA
NA
NA

3.4
1.6
2.4
NA
NA
4.2
1.6
NA
NA
NA

5.1
1.6
20

NA
3.4

0.000

-2.526

-1.684

-1.833

-1.684

0.000

1.411

0.000

0.000
3.777

0.000

0.000

1.411

0.470

0.001

1.543

0.095

1.543

0.470

1.224

0.470

0.470
0.875

0.470

0.470

1.224

7.7,29
0.3,3

0.001,2

0.64, 1.6

0.44,0.98

0.001,50

0.64,3.2

0.44,0.98

0.001,50

0.3,3

7.7,29
0.3,3

0.001,2

0.3,3
0.001,2

7.7, 29
0.3,3

0.001,2

0.3,3
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Table 6.2-2 ERC Model Input Parameter  Values Page 2 of 9

LOG LOG End

Biota Chemical Distribution Mean*  Std. DeV. Mean Std Dev. Point

Parameter = Bioaccumulation  Factor (NW’)
Bald Eagle Aldrin/Dieldrin Normal 15.9 3.9

Endrin Lognorrnal 1.0 1.6 0.000 0.470
DDE/DDT LOgnormal 27.1 2.4 3.300 0.875
Arsenic Unifoxm NA NA 0.3,3
Mercury Triangular 0.33 NA 0.001,2

● Mean = arithmetic mean  for normal  distributio~ geometric mean for lognormal distributio~ and apex for triangular
distribribution
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Table 6.2-2 ERC Model Input Parameter  Values Page 3 of 9

Predator Rey Item Biomass  Fraction*

Parameter = Dietary  Fractions  (FR)
Terrestrial  Food Chain

Small Birds Soil 0.057
Temestrial  Plants 0.113
Earthworm 0.116
Insect 0.714

Small Mammals

Medium Mammal

Kestrel

owl

Heron

Bald Eagle

Aquatic  Food Chain
Water  bird

Soil 0.020
Terrestrial  Plants 0.866
Earthworm 0.008
insect 0.106

Soil 0.074
Terrestrial  Plants 0.926
Insect 0.000

Soil 0.029
Insect 0.184
Small Mammal 0.665
Small Bird 0.122

Soil 0.029
Small Mammal 0.121
Medium Mammal 0.830
Small Bird 0.020

Soil
Reptile
Small Mammal
Water
Aquatic  Plant
Aquatic  Invertebrates
Small Fish
Large Fish
Amphibian

0.036
0.060
0.013
0.071
0.000
0.024
0.186
0.604
0.006

Soil 0.029
Small Mammal 0.000
Medium  Mammal 0.936
Small Bird 0.003
Waterbird 0.030
Large Fish 0.002

Water 0.019
Sediment 0.038
Aquatic Plant 0.942
Aquatic Invertebrates 0.001
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Table 6.2-2 ERC Model Input Parameter Values Page 4 of 9

Predator Prey hem Biomass Fraction*
Shorebird Tenwrial  Plants 0.007

0.728
sediment 0.160
Aquatic Invertebrates 0.105

● Fractions  reported as zero arc pathways  considered to be relatively inconsequential to model  output due to their small
values.
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Table 6.2-2 ERC Model Input Parameter  Values Page 5 of 9

LOG LOG
Biota Distribution Mean* Std. ~V. Mean Std Dev.

Parameter = Feed Rate (R) kglkg  body weightfday
Water  Bird Nom.ml

Small Bird Fixed

Small Mammal Fixed

Medium Fixed
Mammal

Shorebird Lognormal

Kestrel Normal

owl Normal

Heron Normal

Bald Eagle Normal

0.07602  0.0245

0.0879

0.12

0.096

0.0879 1.652 -2.4315 0.50189

0.08913 0.02689

0.08913 0.02689

0.08913 0.02689

0.08913 0.02689

● Mean = Arithmetic mean for normal distributio~  geometric mean for lognormal  distributio~ and apex for triangular
distribribution.



Table 6.2-2 ERC Model Input Parameter  Vatuee Page 6 of 9

Biota Chemical Distribution Value

Parameter = Maximum  Allowable Tissue  Concentration  (MATC)
Small Bird

Small
Mammal

Medium
Mammal

Reptile

Kestrel

owl

Water bird

Shorebird

Heron

Bald Eagle

AMrin/Dieldrin
Endrin
DDE/DDT
Mercury

AMri.n/Dieldrin
Endrin
DDE/DDT
Mercury

Aldrin/DieMrin
Endrin
DD~DT
Mercuy

Aldrin/Dieldrin
Endrin
DDE/DDT
Mercury

Aldrin/Dieldrin
Endrin
DDE/DDT
Mercury

Aldrin/Diekirin
Endrin
DDE/DDT
Mercury

Aldrin/Dieldrin
Endrin
DDIYDDT
Mercury

Ald.rin/DieMrin
Endrin
DDE/DDT
Mercury

AMrinfDiekirin
Endrin
DDWDDT
Mercury

AMrin/Dieldrin
Endrin
DDIYDDT
Mercury

Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed

0.15
0.052
0.14

0.017

0.19
NA
0.22
NA

0.19
NA
0.22
NA

NA
NA
NA
NA

0.73
0.052

4.3
0.017

0.76
0.087
0.53

0.017

0.24
0.09
0.18
0.01

0.15
0.052

1.4
0.011

0.87
0.043

15
0.011

0.41
0.031

2.2
0.0083

.
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Table 6.2-2 ERC Model Input Parameter  Values Page 7 of 9

Biota Chemical Distribution Value

Parameter = Toxicity  Refmnce  Values  (TRV)
Terrestrial  Plant Arsenic

Small Bird Aldrin/Dieldrin
Endrin
DDWDDT
Mercury
Arsenic
Copper
Cadmium
DCPD
Chlordaae
CPMS
CPMSOX
DBCP

Small Aldrin/DieMri.n
Mammal Endrin

DDE/DDT
Mercury
Arsenic
Copper
Cadmium
DCPD
Chlordane
CPMS
CPMSOl
DBCP

Medium Aldrin/Dieldri.n
Mammal Endrin

DDE/DDT
Mercury
Arsenic
Copper
Cadmium
DCPD
Chlordane
CPMS
CPMSOZ
DBCP

Fixed

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

1.9

0.028
0.002
0.003

0.0019
0.38
0.96
0.24
8.9

0.035
NA
NA
0.17

0.004
0.010
0.029

0.0014
0.038
0.75

0.045
2.8

0.10
0.24
0.27
0.05

0.004
0.010
0.029

0.0014
0.038
0.75

0.045
2.8

0.10
0.24
0.27
0.05

NA Data not available to calculate a TRV.
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Table 6.2-2 ERC Model Input Parameter  Valuee Page 8 of 9

Biota chemical Distribution value
Kestrel Aldrin/Diekirin Fixed 0.01

Endrin Fixed 0.002
DDE/DDT Fixed 0.04
Mercury Fixed 0.0019
Arsenic Fixed 0.38
Copper Fixed 0.96
cadmium Fixed 0.24
DCPD Fixed 8.9
Chlordane Fixed 0.035
CPMS Fixed NA
CPMSOZ Fixed NA
DBCP Fixed 0.17

owl Akirin/Dieldrin
Endrin
DDWDDT
Mercury
Amenic
Copper
cadmium
DCPD
Chlordane
CPMS
CPMSOZ
DBCP

Water  brid Ald.rin/Dieldrin
Endrin
DDE/DDT
Mercury
Arsenic
Copper
Cadmium
DCPD
Chlordane
CPMS
CPMSOZ
DBCP

Shorebird Aldrin/Dieldrin
Endrin
DDE/DDT
Mercury
Arsenic
Copper
Cadmium
DCPD
Chlordane
CPMS

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

0.004
0.003
0.008

0.0019
0.38
0.96
0.24
8.9

.0.035
NA
NA
0.17

0.027
0.003
0.004

0.00094
0.38
0.96
0.24
3.2
3.1
NA
NA
0.17

0.022
0.002
0.008

0.00094
0.38
0.96
0.24
8.9

0.035
NA
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Table 6.2-2 ERC ModeI Input Pammeter Values Page 9 of 9

Biota chemical Distribution value

CPMSOZ Fixed NA
DBCP Fixed 0.17

Heron Aldrin/Dieldrin
Endrin
DDJYDDT
Mercury
Arsenic
copper
Cadmium
DCPD
Chlordane
CPMS
CPMSOZ
DBCP

Bald Eagle Aldrin/Dieldrin
Endrin
DDIY’DDT
Mercury
Arsenic
Copper
Cadrniurn
DCPD
Chlordane
CPMS
CPMSOZ
DBCP

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

0.03
0.003
0.004

0.00094
0.38
0.96
0.24
8.9

0.035
NA
NA
0.17

0.002
0.001
0.005

0.00063
0.19
0.48
0.10
5.3

0.035
NA
NA
0.17

NA Data not available to calculate a TRV.
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Table 6.2-3 Uncertainty  Factor  Protocol Page 1 of 1

Basis  for Uncertainty Uncertainty Value Assigned

Intcrtaxon  Variability  Extrapolation  Category—

Same species

Same genus, different  species

Same fiunily,  different  genus

Same order, different  family

Same class, diffkrcnt order

Study Dumtion  Extrapolation  Category—

Chronic studies where contaminants  attained equilibrium

Chronic studies where equilibrium  not attained or possibly  not attaine~
including subchronic  studies

Acute studies

Study Endpoint  Extrapolation Category—

No observed  effects level

No observed  adverse effects level

Lowest  observed  effects level

Lowest obsemed adverse effects level

Fmnk effects level

Modi&ing Factor Category—

Threatened and endangered spcies

Relevance of endpoint to ecological health

Extrapolating lab to field

Study had ccwontaminants

Endpoint  was unclear

Study species was obviously  highly sensitive

Ratios used to get from organ or egg to whole body

Intraspecific  variability

1

5

20

Nonlethal Ixthal

NOEL: 1 NOEL: 3

NOAEL: 1 NOAEL: 3

LOEL: 3 LOEL: 10

LOAEL: 5 LOA.EL:  10

FEL: 10 FEL: 1S

0or2

-I too

oto2

-1 to +1

-2 to +2

-2 to +2

oto2’

oto2

] Used only for MATC (not TRV) uncertainty factor development,

rmtil 578G



Table 6.2-4 Toxicity  Threshold  Values Selected for Representative  Receptors  (Trophic Boxes)” 2“s Page 1 of 1
American Bald Great Great  Blue Shorebird Water Small Small Medium Reptile Terrestrial

Kestrel Eagle Homed  Owl Heron Bird Bird Mammal Mammal
Chemical

Plant
MATC TRV MATC TRV MATC TRV MATC TRV MATC TRV MATC TRV MATC TRV MATC TRV MATC TRV MATC TRV MATC TRV

Aldrin/
Dieldrin 0.73 0.01 0.41 0.002 0.76 0.004 0.87 0.027 0.15 0.022 0.24 0.027 0.15 0.028 0.19 0.004 0.19 0.004 NA

DDT/DDE  4.27 0.04 2.17 0.005 0.53 0.008 15 0.004 1.38 0.008 0.18 0.004 0.14 0.003 0.22 0.029 0.22 0.029 NA

Endrin 0.05 0.002 0.03 0.001 0.09 0.003 0.09 0.003 0.05 0.002 0,09 0.003 0.05 0.002  NA 0.01 NA 0.01 NA

Mercury 0.02 0.002 0.01 0.001 0.02 0.002 0.01 0.001 0.01 0.001 0.01 0.001 0.02 0.002 NA 0.001 0.001 NA

Arsenic 0.378 0.189 0.378 0.378 0.378 0.378 0.378 0.038 0.038 NA I .9

Copper 0.96 0.48 0.96 0.96 0.96 0.96 0.96 0.75 0.75 NA

Cadmium 0.24 0.103 0.24 0.24 0.24 0.24 0.24 0.045 0.045 NA

DCPD 8.889 5.333 8.889 8.889 8.889 3.2 8.889 2.833 2.833 NA

Chlordane 0.035 0.035 0.035 0.035 0.035 3.125 0.035 0.1 0.1 NA

CPMS ND ND ND ND ND ND ND 0.235 0.235 NA

CPMS02 ND ND ND ND ND ND ND 0.272 0.272 NA

DBCP 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.05 0.05 NA

‘ Values  shown in bold f- were selected for use in the estimation of potential risk based on their total uncmtainty and whether or not use of a BAF was neccsswy.

2 Tissue-based approach was used for calculation of risk from mercury  to shorebird  from aquatic food chains  other trophic boxes with mixed food chains (bald eagle
and great blue heron)  used the same approach for aquatic and temestrial fd chains.

3 MATC values are presented in mgkg, and TRVS are presented  in mg/kg-bwday.
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Table 6.2-5 Toxicity  Reference  Value (Post-UF)’ Page 1 of 1
Study Study Modi&in

5
Lab ID.

Critical lntertaxon Duration Endpoints Factor Endpoint to co- Unclear Sensitive  Intraspecific
Aldrin/Dieldrin Value (1) (Q2) (Q3) (U) T&E Relevance Field Contain.  Endpoint  Species  Variability
American  Kestrel
Bald Eagle
Great  Homed  Owl
Great  Blue Heron
Shorebird
Waterbird
Small Bird
Sm. Mammal
Med. Mammal
Reptile

Trophic  Box

American  Kestrel
Bald Eagle
Great  Homed Owl
Great  Blue Heron
Shorebird
Waterbird
Small Bird
Sm. Mammal
Med. Mammal
Reptile

0.04
0.05
0.06

0.4
0.22

0.4
0.28
0.06
0.06
NA

Total
UF

4
30
16
15
10
15
10
16
16

NA

1
5
4
5
5
5
5
4
4

NA

Final
TRV

0.010
0.002
0.004
0.027
0.022
0.027
0.028
0.004
0.004

NA

1
1
1
I
I
I
1
I
I

NA

1
1
1
3
1
3
I
1
1

NA

4
62
4
I
2
1
2
4
4

NA NA

1
1
1

-1 1
1

-1 1
I
2
2

NA NA

2 1
0 2 1
0 2 1

1
1
1
1

1 1
1 1

NA NA NA NA

1

2

Final TRV
NA
Total UF
TRV
u
UF

Values reported as mg/kg bw.
If Os U <1, it was replaced with 1; if U <0, it was replaced with 0.5.
Critical valueAotal UF
Not Available
1~Q2~Q3~U
Toxicity Reference  Value
Sum of factors to right
Uncertainty Factor

md1616G.DOC



Table 6.2-6 Post-Uncertainty  MATC’ Page 1 of 1

Study Study Modi&in
5

Lab ID. Tissue
Critical  Intertaxon  Duration Endpoints Factor Endpoint  to co- Unclear Sensitive to Whole-  Intraspecific

Aldrin/Dieldrin Value (1) (Q2) - (Q3) (U) T&E Relevance Field Contain.  Endpoint Species  Body Ratio Variability
American Kestrel 2.9 I I 1 4 I 2 1
Bald Eagle 12.2 5 1 I 62 1 2
Great Homed Owl 12.2 4 I 1 4 1 2
Great Blue Heron 1.3 1 I 3 0.5 0 -1
Shorebird 2.9 5 I I 4 1 2
Waterbird 7.1 5 I 3 2 -1 1
Small Bird 2.9 5 1 I 4 I 2
Mammal 4.5 4 1 1 6 2 2

Trophic Box

American  Kestrel
Bald Eagle
Great Homed Owl
Great Blue Heron
Shorebird
Waterbird
Small Bird
Mammal

Total
UF

4
30
16

1.5
20
30
20
24

Final
MATC

0.73
0.41
0.76
0.87
0.15
0.24
0.15
0.19

1

1

1
1
0
1
1
1
1

I Values reported  as mg/kg  bw.
2 If Os U <1, it was replaced  with 1; if U <0, it was replaced with 0.5.
Total UF I* Q2*Q3*U
u Sum of factors to right
Final TRV Critical valucAotal UF



9

Table 6.2-7 HQs and Hls for Exmme through Aquatic Food Chains Page 1 of 1

Hazard Hazard Hazard Hazard
Quotients Quotients Quotients Quotients

for for for for
Trophic  Box Aldrin/Dieldrin DDT/DDE Endri.n Mercury Hazard Index

Water  bird 2.87 1.66 0.63 6.75 11.91

Shorebird 0.19 2.60 1.17 8.30 12.26

Great  Blue Heron 2.28 1.06 0.63 15.63 19.60

Bald Eagle 0.93 0.17 0.03 0.21 1.34
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Table 6.3-1 Uncertainties  Potentially  Influencing  Assigned Distributions  for Soil Intake Parameters Page 1 of 4

Soil Covering Soil Ingestion Dust Loading

Population and Age Uncertainties Population  and Age Uncertainties Population  and Age Uncertainties
class class class

Regulated/Casual . Judgment Regulated/Casual “ Assumed  minimal Regulated/Casual and . Assumed  outdoor
Visitor distribution Visitor (1 mg/day) Recreational Visitor ambient  exposure

Oto<l Oto<l All Ages “ Representation of
activities by ambient
outdoor dust loading
conditions

● Data measurement
error

lto<7

7to <18

“ Data measurement
error

“ Extrapolation of
sample  patch to
entire surface  area

“ Data representation
of age distribution
and activities

● Data measurement
emor

. Extrapolation  of
sample patch to
entire surface area

. Data representation
of age and activities

lto<7 s Judgment 95th
percentile (EPA
default)

“ Data median
(literature)

● Data measurement
error

● Data representation
of age and activities

7to  <75 “ Judgment 95th
percentile  (EPA
default)

“ Shape extrapolated
from literature
distribution for child

rma\l 583G



Table 6.3-1 Uncertainties  Potentially  influencing  Assigned  Distributions  for Soil Intake Parameters Page 2 of 4

Soil Covering Soil Ingestion Dust Loading

Population and Age Uncertainties Population  and Age Uncertainties Population  and Age Uncertainties
class class class

18to <75 ●

●

●

Recreational Visitor  ●

Oto<l

lto<7 ●

●

●

Data measurement
error
Extrapolation  of
sample patch to
entire surface area
Data representation
of age and activities

Judgment
distribution

Data measurement
error
Extrapolation  of
sample patch to
entire surface area
Data representation
of age and activities

Oto<l ● Assumed  minimal
(1 mg/day)

lto<7 ● Judgment  95th
percentile (EPA
default)

“ Data  median
(literature)

● Data measurement
error

● Data representation
of age and activities

nna\1583G



Table 6.3-1 Uncertainties  Potentially Influencing Assigned Distributions  for Soil Intake Parameters Page 3 of 4

Soil Covering Soil Ingestion Dust Loading

Population  and Age Uncertainties Population  and Age Uncertainties Population  and Age Uncertainties
class class class

7to  <18 ●

●

18to <75  ●

●

●

Data measurement 7to <75 ● Judgment 95th
error percentile (EPA
Extrapolation of default)
sample patch to “ Shape extrapolated
entire  surface  area from literature
(data distribution (child)
representat iveness)
Representation of
age and activities
(study
representat iveness)

Data measurement
error
Extrapolation  of
sample patch to
entire  surface  area
(data
representativeness)
Representation of
age and activities
(study
representativeness)

rma\1583G



Table 6.3-1 Uncertainties  Potentially  Influencing  Assigned Distributions  for Soil Intake Parameters Page 4 of 4

Soil Covering Soil Ingestion Dust Loading

Population and Age Uncertainties Population and Age Uncertainties Population and Age Uncertainties
class class class

Commercial Worker  ●

Industrial  Worker 9

●

Biological/
Maintenance
Worker

●

●

●

Theoretical estimate
of mean, judgment
range

Judgment 95th
percentile  (EPA
default)
Distribution shape
extrapolated horn
biological/
maintenance worker

Data representation
of time spent in
activities
Data representation
of soil covering  to
projected activities
Judgment estimate of
indoor soil  covering
distribution

Commercial  Worker  ●

Industrial Worker ●

●

Biological  Worker s

‘o

Judgment 50th and
95th percentile

Judgment 95th
percentile
Shape extrapolated
from literature
distribution (child)

Data representation
of time spent in
activities
Judgment based
activity  specific
distributions

Commercial  Worker  ●

●

●

Industrial  Worker ●

●

●

Biological  Worker ●

Assumed indoor
exposure
Dust loading  data
measurement error
Outdoor/indoor
attenuation  data
measurement error

Assumed ambient
outdoor exposure
Representation of
activities  by ambient
conditions
Data measurement
emor

Data representation
of time spent in
activities
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Table 6.3-2 Uncertainties  Potentially  Influencing  Assigned Distributions  for Time-Dependent Exposure  Parameters Page 1 of 2

Population TM (Hours/Day) DW (Days/Year) TE (Years/Lifetime)

Regulated/Casual ●

Visitor
●

●

Recreational  Visitor

●

●

●

●

Commercial/Industial  Worker  ●

Representativeness of chosen activities
for neighborhood population
Representativeness  of data-based mean
for activity-specific distributions
Judgment-based  distribution shape
Representativeness  of participation
rate in multiple daily activities
Representativeness  of national means
for percent participation in each
activity and duration of each activity

Representativeness of chosen activities
for neighborhood population
Representativeness  ofdata-based mean
for activity-specific distributions
Judgment-based  distribution shape
Representativeness  of participation
rate in multiple daily activities
Representativeness  of national means
for percent participation in each
activity and duration of each activity

Representativeness  of national  data on

●

●

●

●

●

●

hours spent at work
●

No data specific to visitation of RMA
neighborhood subpopulation
Intentional conservative estimation
bias
Judgment-based  distribution for
number  of activity days/year
Judgment-based distribution  for
fraction of activity  days occurring at
RMA

Intentional  consewative  estimation
bias
Representativeness  of chosen activities
for neighborhood  subpopulation
Representativeness  of western region
and national  means for percent
participation in activity
Representativeness  of national
distribution of number of jogging  days
per week and assumption of 52 weeks
per year for neighborhood
subpopulation
Judgment-based distribution for
number of activity  days/year  for some
activity-specific  distributions
Judgment-based distribution  for
fraction of activity  days occurring at

Incorporation  of judgment estimates
for vacation time and holidays
Representativeness  of western region
data on job absence rates (BNA
I 974-90)

●

●

Representativeness of PSCO data for
neighborhood subpopulation (PSCO
1989)
Positive bias (overestimation)  due to
analysis  method,  which under-
represents  low TE values in
population
Negative bias (underestimation)  due to
moves within same county

Representativeness  of PSCO data for
neighborhood  subpopulation  (PSCO
1989)
Positive  bias (overestimation)  due to
analysis  method, which under-
represents  low TE values in
subpopulation
Negative bias (underestimation)  due to
moves within same county

Representativeness  of Mountain States
Employer’s  Council  mean job
turnover data  used to obtain
distribution mean (MSEC 1981-90)
Representativeness of national data on
occupational turnover  used to obtain
distribution shape
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Table 6.3-2 Uncertainties  Potentially  Influencing  Assigned Distributions  for Time-Dependent Exposure  Parameters Page 2 of 2

Population TM (Hours/Day) DW (Days/Year) ‘IX (Years/Lifetime)

Biological Worker ● Representativeness  of on-site work c Representativeness  of on-site work ● Representativeness  of job tenure
schedule  of interviewed personnei at scheduie of intemiewed personnel  at history of intewiewed personnel at
three refuges three refiges three refuges (Bureau of the Census

1987)
s Censored data (current tenure was

longer than reported at time of
survey)

nna\1584G



Table 6.3-3 Uncertainties  Potentially  Influencing  Assigned  Distributions  for Chemical-Specific Parameters’ Page 1 of 2

Soil to Water Partition
Coefficient Normalized to

Organic Carbon
Henry’s Law Constant (K”)z Kw (Kd)y Vapor  Pressure (VP)z

Chemical Group Uncertainties Chemical Group Uncertainties Chemical Group Uncertainties

Aldrin ●

Endrin
1,1 ~~-Tetrachloroethane
DDT ●

DDE
Chlordane ●

HCCPD

Isodrin ●

●

●

DCPD ●

DBCP
Chloroacetic  Acid

●

●

Representation  of
RMA temperature
regime
Experimental
measurement  error
<6 data points

Representation of
RMA temperature
regime
Experimental
measurement efior
No dat~ extrapolation
across  chemicals

Representation of
RMA temperature
regime
Experimental
measurement emor
No da~  extrapolation
based on vapor
pressure and volubility

Aldrin ●

Endrin
1,2-Dichloroethane ●

Methylene  Chloride

Isodrin ●

1, l-Dichloroethylene
HCCPD ●

DCPD ●

DBCP

Experimental  measurement
error
<6 data points

Experimental measurement
error
~ 2 data points
Extrapolation  across
chemicals

Endrin ●

Chlorobenzene
Chlordane ●

9

l,l-Dichloroethy lene ●

1,1 ~,2-Tetrachloroethane
DDE ●

HCCPD

Chloroacetic  Acid . ~ 2 data points Isodrin
“ Extrapolation from other Chloroacetic

partitioning  information DCPD
DBCP

●

9

●

●

●

9

Experimental
measurement emor
Representation of
RMA temperature
regime
~ 6 data points

Experimental
measurement error
Representation of
R.MA temperature
regime
~ 6 data points
Intentional
conservative bias
in estimation  of
SD

Experimental
measurement error
Representation of
RMA temperature
regime
2 data points
Judgment range
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Table 6.3-3 Uncertainties  Potentially  Influencing  Assigned Distributions  for Chemical-Specific Parameters’ Page 2 of 2

Soil to Water Partition
Coeftlcient Normalized to

Organic Carbon
Henry’s Law Constant  (KH)2 & (Kd)’ Vapor Pressure  (VP)*

Chemical Group Uncertainties Chemical  Group Uncertainties Chemical Group Uncertainties

Dieldrin
Toluene
Benzene
Chloroform
1 ~-Dichloroethane
1, l-Dichloroethylene
Methylene  Chloride
Carbon Tetrachloride
Tetrachloroethy  lene
Chlorobenzene
TCE

● Representation  of Dieldrin
RMA temperature Toluene
regime Benzene

. Experimental Chloroform
measurement  error Carbon Tetrachloride

1, 1,2,2-Tetrachloroethane
Tetrachloroethy lene
Chlorobenzene
TCE
DDT
DDE
Chlordane
Arsenic*
Cadmium*
Chromium*
~~*
Mercury*

. Experimental measurement Aldrin ●

error Dieldrin
Toluene ●

Benmme
Chloroform
1 ~-Dichloroethane
Methylene  Chloride
Carbon Tetrachloride
Tetrachloroethylene
TCE
DDT

Experimental
measurement emor
Representation  of
RMA temperature
regime

1 See IEMtC report (Appendix E) for discussion  of types of uncertainties.
2 &2 and V: not defined for metals.
3 Kd (distribution  coefficient) used for organic COCS lacking & data.
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7.0 Description  of the Feasibility  Study Process  and the Remedial  Alternatives  Developad

7.0 Description  of the FeaslbMty  Study Process  and the Remedial  Alternatives  Developed
7.1 Summa~ of the Feasibility  Study Process
Thc FS process  involved  two major phases:  the Development and Smeening  of Ak.ematives  and the Detailed

Analysis  of Alternatives.  Each contaminated environment at RMA (water,  structures,  and soil) was subdivided  into

several  medium  groups  of similarly  contaminated  groundwater plumes, structures,  or soil sites to organize and

streamline  the FS process.

At the outset  of the Development and Screening  of Alternatives,  Remedial Action Objectives  (RAOs) were

identiled. These  goals provide general  guidance  for the FS by ident@ing  the contaminants  and media of interes~

potential  exposure  pathways, and preliminary remediation  goals. For the On-Post OperaMe  U* FMOS were

developed  for water, structures,  and soil based on the results  of the IEA/RC, an evaluation of AMRs specified  in

federal  and state  environmental  laws and regulations,  and the provisions  of the FFA. (AMRs  are listed in

Appendix  A.) ‘Ile human  health  and biota  remediation  goals  are to achieve  appropriate remed.iation such that the

selected  remedy is protective  of both humans  and biota.

During the Development and Screening  of Alternatives,  a wide range of alternatives  was evaluated for each medium

group with respect  to effectiveness,  implementability,  and cost Those alternatives  retained for fhrther consideration

were evaluated  during the Detailed  Analysis  of Alternatives  against  a set of threshold and primary balancing criteria

defined in the National  Oil and Haudous  Substances  Pollution  Contingency  Plan (NCP) (see Section  8). Also

taken into account  were RMA-specific  considerations  such as Army safety  procedures and USFWS guidance

regarding  the future use of the site  as a national  wildlife  refige.

A range of alternatives  including  no action,  institutional  controls,  containrneng  and treatment  options  was developed

for each of the water,  stmtures, and soil  medium  groups.  The No Action  alternative  (as required by EPA) and the

No Additional  Action alternative  were also developed  and used as a baseline  against  which other alternatives  were

evaluated.  The No Action alternative  represents  current  site  conditions  with no remedial  actions undertaken,

ongoing, or planned  and MS discontinued.  ‘Ile No Additional  Action  alternative  involves  no action  beyond  the

IRAs cumently being implemented  on post.

Once the alternatives  for each group were evaluated  with respect to the seven threshold and primary balancing

criteri~  the comparative  Performance of each alternative  was  evaluated  and a range  of alternatives  was retained for

each medium  group/subgroup  to use in the development of sitewide  akematives.  Tables 7.1-1, 7.1-2, and 7.1-3

present  descriptions  of all individual  technologies  used to develop  the respective sitewide  alternatives  for the water,

stmctures,  and soil  medium  groups. It should  be noted that the No Action  and No Additional  Action alternatives
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were developed  for each contaminated medium, but were eliminated  fim consideration

analysis  conducted  for sitewide  alternatives  because  they were not sufficiently  protective.

during the comparative

All of the alternatives  that were identified  have several  features  in common as follows:

Land-Use Restrictions - The Rocky  Mountain  Arsenal National Wildlife  Refuge Act of 1992 restricts
cment  and future  land use, specifies  that tie U.S. government shall retain  ownership of RMA, and
prohibits  certain  activities  such as agriculture,  use of on-post groundwater as a drinking source, and
consumption  of fish  and game  taken  at RMA. Continued  restriction  on land use or access  are included  as
an integral  component of all on-post alternatives.  Long-term management  includes  access  restrictions  to
capped  and covered  areas  to ensure  the integrity  of the containment systems.

Five-Year Review  – In accordance  with CERCLA, a review will be performed a minimum of every  5 years
after initiation of remedial action  to ensure  that the various  remedial actions  where contamination  continues
to exi% such as the capped areas  or the hazardous waste  landfill,  remain protective of human health  and
the environment and comply  with ARARs.

Site Monitoring  - The Amy  will continue  to conduct air, groundwater, and surface water monitoring
programs  at RMA, and will continue  to fired USFWS to conduct on-post wildlife monitoring programs.
Samples  will be collected  periodically to assess  the effectiveness  of the remedy for protection of human
health  and the environment.  The actual  compliance monitoring program for each of the environmental
media  will be fmalizcd  during the remedial  design.

Revegetation  - Any time vegetation  is disturbed  during remedial construction,  the disturbed  areas will be
revegetated  consistent  with a USFWS refuge management plan.

Long-Term Operation  and Maintenance - Areas that are remediated will be operated and maintained  as
required.  Management  activities  may include maintaining capped and covered areas  or operating the
on-post  hazardous  waste  landfill or groundwater treatment  systems.

On-Post  Water  Supply - A sufllcient  on-post  water supply  will be maintained to support remedial  actions
(revegetation,  habitat  enhancemen~  maintenance of lake levels).

Area of Contamination

An AOC is defined  by EPA (OSWER-EPA 1989b)  as the areal extent  (or boundary) of contiguous  contamination.

Such contamination  must  be continuous,  but may contain  varying  types and concentrations of hazardous substances.

For on-site  disposal,  placement occurs  when wastes  are moved  from one AOC into another AOC. Placement does

not occur  when wastes  are lefi  in place  or moved  within  a single  AOC.

Placement  does not occur when wastes  are:

. Treated in situ

● Capped  in place

● Consolidated  within  the AOC

. Processed  within  the AOC (but not in a separate  uni~ such as a tank)  to improve  its structural  stability  (e.g.,
for capping  or to support  heavy machinery

Placement  does occur when wastes  are:

. Consolidated  horn different AOCS into  a single  AOC
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● Moved  outside  of an AOC (e.g., for treatment  or storage)  and returned to the same or a different AOC

● Excavated  fbm an AOC, placed in a separate  unig such as an incinerator or tank that is within  the AOC,
and redeposited  into the same AOC

If placement  does not occur,  land disposal  restrictions  (LDRs) are not applicable  to the Superfimd  action.

Comespondingly,  if placement on site  does occur,  LDRs would  be applicable  to the Superfimd  action.

At RMA, an AOC was defined  that encompasses  ail principal  threat exceedance areas, the majority of human health

exceedance  areas,  and wildlife  risk areas  defined  by the study area that is the subject  of the SFS. The boundaries of

the AOC are shown on Figure  7.1-1.

7.1.2 Corrective  Action Management Unft

Several of the proposed  alternatives  for the On-Post  C@rable  Unit include  the constmction  and operation  of a new

on-post  hainrdous waste  landfill  for disposal  of principal  threat and human health  exceedance soil  and debris  as

defined  in the Detailed  Analysis  of Alternatives  report.  Some of this material  is RCRA-listed or potentially  RCIL4-

characteristic  hazardous  waste  (based  on TCLP). Therefore, during the development of the Detailed Analysis  of

Alternatives,  it was determined  that a Comective  Action  Management  Unit (CAMU) would be required (EPA 1993).

The CAMU will incorporate  a fiture  hazardous  waste  landfill,  a Basin F Wastepilc  drying  uni~ and an appropriate

waste staging and/or  management area(s).  The CAMU was designated  by CDPHE under authority  of and in

accordance  with CHWMA. The CAMU designation  provides  for landfilling  of hazardous wastes and movement  of

waste into the CAMU from anywhere  on pos~ within  or outside  the AOC, including  treatment  units. This ROD also

provides  for use of the CAMU rule as an ARAR for several  remedial  alternatives  (see Appendix A).

The basis  for designation  of a CAMU and the requirements  for the CAMU that are to be specified  as part of the

designation  are provided  in 6 CCR 1007-3, Section 264.552.  In addition,  Section  264.552(a)(3) specifies  that where

remediation  waste  placed  into  a CAMU is hazardous  waste,  the CAMU shall comply with Part 265, Subparts  B, C,

D, and E of 6 CCR 1007-3  (Standards  for Owners and Operators  of Hwardous Waste  Treatmen~ Storage,  and

Disposal  Facilities  [TSDFS]).  When such remediation  wastes  are to remain in place after closure,  Section

2&t.552(a)(3)  also requires  compliance  with the siting requirements  for hazardous waste disposal  sites  (6 CCR

1007-2,  Pzm 2). The new hazardous  waste  landfill is the only facility  within  the CAMU to which these siting

requirements  apply; however, the CAMU may include additional  areas  as necessary to implement other actions.

A draft CAMU Designation  Document (CDD) was submitted  to CDPHE on January 12, 1996. It was resubmitted

with additional  information  on March  15, 1996  and was followed  by a public  comment period.  A public  hearing

was held April 17, 1996, and the comment period  closed  May 20, 1996. The CDD contains  a discussion  of the
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guidelines  to be used for the designation  of the RMA  CAMU as well as a discussion  of the opexatio@  monitoring,

closure,  and post-closure  guidelines  that will be implemented following  designation  of the CAMU.

The following  decision-making  criteria  were addressed  in designating  the CA.MU:

. Facilitation  of the remedy

. Risks to human  health  and the environment

. Justification  of inclusion  of uncontaminated  area

● Containment  of remediation  waste  remaining *r closure

. Expeditious  timing of remedial  activity  implementation

. Application  of treatment technologies

. Minimization  of land area where wastes  remain in place

CDPHE designated  the CAMU by way of the final CDD (Harding Lawson Associates  1996) and a Corrective

Action Order. The CAMU boundaries  are shown  in Figure  7.1-1.

7.1.3 Development of Criteria for Evacuating  Soil Contamination

The NCP (EPA 1990a) indicates that -Ie exposure  levels  for smpectd  carcinogens  am “generally  concentration

levels that  represent  an excess upper  bound lifdime  cancer  risk  to an individual of between  104 and 10+ and that the

104 level shall be used as the point of departwe for determining  mmdiation  goals.  EPA (OSWER-EPA 1991b)

indicates  that  action  generally  is IM wamnted for sites  with additive excess cancer  risks less  than 104 and an HI less

than 1.0 for noncarcinogenic  contaminants.  Therefore,  the human health SEC for contaminated  soil  were defined  as the

additive excess cancer risks  of COCS equal to 104 and/or  additive noncarcrnogenic  HIs equal to 1.0. The boring-by-

boring analysis  was used to iden@ the areas of each site, if any, that  exmcded the human  health  SEC and were

therefore candidates  for remediation.  Sites  with contaminant  concentrations  that result  in exccedances  of these criteria

are termed exceedance  sites,  and their contaminants  and resultant  volumes  are ref~ to as exccedancc  COCS and

exceedance  volumes.  Table 7.1-4 presents  the human health SEC, which are based on a 104 cumulative  excess cancer

risk and noncarcinogenic  HI of 1.0 (the criteria  ultimately  selected in the Detailed  Analysis  of Alternatives).  The human

health  SEC are based  on the lower of the industrial  or biological  worker  PPLVS for each COC. Acute  risk crheria were

used as human health  SEC where they were lower than the corresponding  chronic  risk  human  health SEC.

The NCP (EPA 1990a)  and EPA guidance documents  also develop the concept  of a principal  threat. Although  EPA

guidance allows for considerable  interpretation  in identi&ing  specific sites  or areas as principal  th.mats,  the EPA fhct

sheet  “Guide to Principal Threat  and Low-Level  Threat  Wastes” (OERR-EPA  1991) provides  the following  general

defiition  of principal  threats:

. ..those  source materials  considered  to be highly toxic or highly mobile  that generally  cannot  be reliably contained
or would present  a significant  risk  to human health or the environment  should exposure  occur. They include
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liquids  or other highly mobile  materiak  (e.g., soknts)  or materiak  having high concentrations  of toxic
compounds. No “threshold  Ievd” of toxicityhisk  has been established  to equate to “principal  threat” However,
where toxicity and mobility  of source material  combine to pose a potential  [excess]  can= risk of 103 or greater,
generally  treafment  alternatives  should be evaluated.

In addition,  tbe guidance  rncludes  a detmmimm“on as to whether  a source material  is a principal threat waste:

. ..should  be based on the inherent toxicity as well as a consideration  of the physical  state  of the material  (e.g.,
liquid),  the potential  mobility of the wastes in the particular  environmental  setting,  and the liability  and degradation
products of the material.  However,  this  concept  of principal  threat  waste should not necessarily  be equated with
risks  posed  by site contaminants  via various exposure  pathways.

Principal  threats,  as defined in EPA’s “Guide to Selecting Superfhnd Remedial  Actions” (l S90b),  rnclude  the following:

● has contaminated  with relatively high concentrations  of toxic  compounds

. Liquids  and other highly  mobile  materials

● Contaminated  media (e.g., sediment  or soil) that pose a significant  risk of excessive  exposure

. Media  containing  contaminants  several  orders  of magnitude above  health-based  levels

The objective of iden@ing  the principal threat  wastes  is to focus the rernediation  on the areas of highest  risk  to human

health  and the environment.  This  fmused approach is especially  appropriate  to RMA because  many sites  combine

large areas of minimal or low-level contamination  with small  areas of high-level  contamination  that fdl within the

definition  of principal  threats  being several  orders of magnitude  above health-based  levels.  Because  104 was set as the

human health  SEC, the principal threat criteria  for RMA soil were established  at a 103 excess cancer  risk  and a

noncarcinogenic  HI of 1,000. These criteria are listed  by COC in Table 7.14. It should be noted and ernphasid  that

the principal  threat criteria  are risk-management  endpoints for use in diredng  and prioritizing  remedial  activities;  only

the SEC denote  protective boundaries  based on risks  (with varying uncertainties)  to health. The areas of RMA that

exceed the human health  SEC and principal threat  criteria  are shown in Figure 7.1-1.

7.1.4 Soil Volume Modeling  and Estimation

Most of the soil  alternatives  that were evaluated  make use of a volume  or area estimate  to accurately analyze the

proposed  remedial  actions  and to develop  costs. These  volume  or area estimates  were developed based on the

above-described  exceedance criteria.

Human health exceedance volume  estimates  were generated  by one of two methods.  The distribution  of

contaminants  in some sites  was modeled using a commercial  software  package (TECHBASE). A three-dimensional

model,  represented  by an array of blocks,  was created  for each site and was bounded vertically  by the ground-

su.rface  elevation  at the time of sampling  and depth  of the water table  (or to a maximum 10-ft depth based on the

exposure  assessment  performed as part of the IWURC)  and laterally  by the site boundary as defined in the Remedial

Investigation  Summary  Report. The modeling  routine  then searched  within  a defined volume (based on sample
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distribution  within  the site) around  each block  and used a three-dimensional  inverse  distance  squared  algorithm  to

estimate  contaminant  concentrations  m each block.

Modeled  soil  concentrations  were compared to the human  health  SEC to ident@ blocks  to be included  in the human

heahh exceedance volume  for each site. Similarly,  soil concentrations  were compared to the principal  threat criteria

to identi~  blocks  to be included  in principal  threat exceedmce volume. Concentrations  were evaluated to account

for potential  cumulative  effkcts  of multiple  contaminants,  and all soil located  between ground surface and the

deepest  cxceedance  block  was counted  in the exceedance

cxceedance  blocks  to the surface  and contouring  around the

horn these projections.

volume. Areas were estimated  by projecting all

surface projection.  Perimeters were also estimated

Additional  volumes  and areas  were calculated  for sites not considered amenable to modeling. In general,  if

modeling  was subject  to great uncertainty  due to the physical  characteristics  of a site, highly heterogeneous or

uneven spatial contamination,  or limited  data availability,  information  from the Study Area Repo~  (as summarized

in the Remedial  Investigation  Summary Repofi)  was used for volume  and area calculations.  A boring-by-boring

analysis  was performed to identifi individual  sample  exceedances, and depth  and lateral  extents  were projected

halfivay to the next nonexceedance sample.  Volumes  and areas  were calculated using  physical  dimensions as listed

in the Study Nea Reports  and measured distances  between exceedance and nonexceedance  samples.

Biota exceedance  volumes  were developed  based  on the potential  biota risk areas  as identified  through the risk

assessment  process  described  in Section 6.2. The volume  was calculated by multiplying  the potential  risk area by

1 R (depth). The potential  risk area for a site  is defined  as the entire  biota cxceedance area within the boundaries of

a site,  less any human health exceedance are% to avoid double-counting  of the volume.

Potential  agent  and UXO areas  were determined  fiorn boundaries  presented in the Remedial  Investigation  Summary

Report. Potential  volume  was calculated  using these areas and the depths  presented in the Detailed Analysis of

Alternatives  report.  The expected agent  or UXO volume  of soil  reflects  a 0.1 percent  factor to estimate actual agent

or UXO occurrence within  the potential  volume. In addition,  UXO surface  debris  volume was calculated  by

multiplying  the potential  UXO area by 1 R (depth);  the result  is considered the maximum potential  debris  volume.

For each site,  overlap between agen~ UXO, or UXO debris  volume  and human health or biota volume was

calculated.  Exceedance volumes  were adjusted  to prevent double-counting of soil  volumes.  UXO debris  volume

may include human health  antior biota exceedance volume.  Actual  human health  exceedance  volume  or biota

exceedance volume  would increase  to the previously  unadjusted volume  if less  than the maximum potential  debris

volume  is encountered.
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The volume  and area estimates  that resulted  horn these calculations  represent the soil  quantities  used for all soil

alternative  detailing.  Volume  increases  due to commonly  used excavation  practices (such  as sidesloping,  bottom

leveling,  and perimeter rounding),  although  expected  to be small,  were not included  in these calculations.

Table 7.1-5 lists  human  health,  principal  threa~  excess  bioq  ageng  UXO, and UXO debris  volumes  for each soil

medium  group, and Table 7.1-6 lists  the corresponding  areas  for each soil  medium group.

7.2 Remedial  Alternatives for Groundwater
7.2.1 Description  of Medium
As described  in Section 5, contaminated  groundwater plumes  were detected primarily in the vicinity  of the basins,

North and South Plants, and the northern  and western sections  of RMA (Figure 5.4-3).  Plumes are generally

moving  to the north and northwest.  Groundwater contaminant  plumes  predominantly consist of organic  compounds

(solvents,  chloroform,  dieldrin,  DIMP, DCPD, DBCP, and organosulfhr compounds) and fluoride  and chloride  salts

(Tables  5.4-1 through  5.4-5). The overall  concentrations  and configurations of the plumes  suggest  that the greatest

contaminant  releases  to the UFS have occurred  horn Basin A and the Lime Settling  Basins,  the South Plants

chemical  sewer,  South Plants  Tank Farm and production  are~ the Amy  and Shell Trenches in Section  36, and the

Former  Basin F. Plumes  emanating  horn the Motor  PooVRail Yard and Noti Plants  areas  are other sources  of

contaminant  releases  to the UFSO

Four groundwater alternatives  were developed  based  on the contaminant  concentrations in the individual  plumes

and evaluated  against  the remedial  alternative  screening  criteria  (see Section  8). A range of alternatives  was

developed  and analyzed  for each plume  group. l%ese  alternatives  included  no action,  continued  operation  of

existing systems,  and groundwater extraction  and treatment approaches.  Alternatives selected  for each plume  group

were combined  into  four sitewide  alternatives  that were evaluated  and compared against the screening criteria.

Groundwater flow modeling  utilizing  commercially  available  sotiare  (MODFLOW), as summarized in the South

Plants/Basin  A groundwater flow model  report  (Foster Wheeler Environmental  1995c), was conducted to assess

flow patterns  and estimate  flow and extraction  rates in the South Plants  and Basin A areas.

7.2.2 Remedial  Action Objectives

The following  RAOS were established  for on-post  groundwater at RMA:

Human Health

. Ensure  that the boundary  containment  and treatment systems protect groundwater  quality  off post  by -
treating  groundwater flowing  off RMA to the specific  remediation goals  identiled  for each- of the
boundary  systems.

. Develop  on-post  groundwater extractionhreatment  alternatives  that establish  hydrologic conditions
consistent  with the preferred soil  altemat ives and also provide long-texm  improvement  in the performance
of the boundary  control  systems.



Record of Decision for the On-post Orwable UnM

Ecological  Protection

● Ensure  that biota are not exposed  to biota COCS in surface  water in concentrations capable  of causing acute
or chronic  toxici~.

7.2.3 Description  of Sitewlde Remedial Alternatives  for GroundWater
Flow of surface  water at RMA occurs  through  a nehvork of streams,  lakes, and canals,  and flow of groundwater

occurs  within  the alluvium  and the uppermost weathered portion  of the Denver Formation (UPS).  Deeper water-

bearing  units within  the Denver Formation (CFS) are separated  fkom the UFS by low-pemmability  cmfining  units.

Depending  on site-specific  hydrological  chamctemb“ “CS, varying degrees of hydraulic interchange arc possible

between  surface  water and groundwater and between the UFS and CFS. In gen~ analytical  and hydraulic &ta

indicate  little hydraulic interchange  between the UFS and CFS.

The following  arc considerations  for all water alternatives:

. Chloride  is expected  to attenuate  naturally at the NBCS, where it currently exceeds the rcmediation  goal of
250 mg/1. It has been estimated  that chloride  concentrations  will attenuate  to concentrations  less  than the
rexnediation  goal at the north boundary within  30 years  (NIK 1996).  Assessment of chloride concentrations
will occur  during the 5-year site  reviews.

. The remediation  goal of 540 m#l for sulfate  at the NBCS represents the natural background concentration.
It is estimated  that sulfate  will attenuate  to the remediation  goal within  approximately  25 years (MIC 1996).
Assessment  of sulfate  concentrations  will wcur during the 5-year site reviews.

. NDMA has been detected  in the North Boundary  Plume  Group and at the NBCS. Monitoring for NDMA
using a method  detection  limit of 20 parts  per trillion  (ppt)  is ongoing.  If the current monitoring program
identifies  an NDMA problem, potential  design  modifications  (both  on post and at the boundary or adjacent
to the boundary)  required  to achieve  the remediation  goal at the RMA boundary will be prepared during
the remedial  design. Any upgrades  required for existing  treatment  systems  to address the remediation  goal
will be incorporated  into  the remedial  actions.

7.2.3.1 Alternative 1- Boundary Systems

Under Alternative  1, the three  boundary  systems  all continue  to operate and the systems  installed  as IRAs are

discontinued.  The boundary  systems  are the following:

. Northwest  Boundary  Containment  System (NWBCS)

. North Boundary  Containment System (NBCS)

● Irondale  Containment System (ICS)

Each of the boundary systems  includes  groundwater extraction  and reinfection  systems  and a treatment  system  that

removes  organic  contaminants  through  carbon adsorption; the NWBCS and NBCS include  slurry walls for

containment  and control  of groundwater flow. The total amount  of water cumently treated at the boundq  systems

is about 1 billion gallons  per year.  Boundary  systems  will continue  to operate as necessary to achieve remedial

action objectives  until remediation  is complete,  and the CERCLA Wastewater  Treatment  Pkmt continues  to operate

as needed to support  remedial  activities.
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Under  Alternative  1, the following  DUs are discontinued:  the Basin  F extinction system, the Basin  A Neck

extraction  and treatment  system  (including  breaching of the SIUXTY  wall to allow  groundwater  flow),  the Rail  Yard

extraction  system,  and the Motor Pod  extraction  system.  Monitoring of boundary system  influent  and ernuent

concentrations  and groundwater monitoring continue. In additio~  caps or covers  installed  in South Plants  and

Basin A as part of the soil  remedy minimize infiltration  of precipitation,  thereby reducing contaminant  migration

through lowering  of the water table  (passive  dewatenng).

The components  of this alternative  are summarized in Table  7.2-1. The total estimated  cost  for this alternative  (in

1995 dollars)  is $111 million  (present  worth cost of $80 million).  A breakdown of capital  and operations  and

maintenance  (O&M) costs is presented  in Table 7.2-2. Operations  are assumed to continue  for at least  30 years.

The operation  of each of the boundary  systems  is detailed  below.

Northwest  Bounda~ Containment System
Under Alternative 1, operation of the NWBCS for the Northwest  Boundary  Plume Group continues.  ‘The NWBCS  is

designed  to capture and treat organic contaminants,  primarily  dielth@ m groundwater  approaching  the northwest

boundary. l%e NWBCS includes  extraction wells,  a sky w~ minjection  wells, and a GAC adsorption system.

When the system  was constnJct@ a slurry wall was installed  along the northwest  boundary  to minirniz  migration  of

the contaminated  groundwater  flowing across  that boundary. This  w~ constructed  of soihentonite  and originally

measuring 1,425 ft long by 3 ft wide by approximately  30 !l deep, was subsequently  extended  by an additional 665 fi in

the northeast direction  to intercept groundwater  flowing through the alluvial  channel to the northeast.  The shy wall

extension  was keyed a minimum of 10 ft into the existing sluny wall and the extension ranged  fim 28 to 35 ft deep.

Five extraction  wells wem also added to the original  system,  ~o along the slurry  wal~ and three southwest  of the

system.  Four reinfection  wells were installed  to the southeast  of the newly installed extraction  wells to maintain  a

separation  between contaminants  migrating  to the north  versus contaminants  migrating  to the northwest  and to push

groundwater  toward the NWBCS  along a small, locabd groundwater  divide.  One additional  extraction  well was

added to the southwest  extension in early 1996  in response to hydrological  changes  associated  with increased  pumping

rates in off-post SACWSD water supply wells and dccmased  infiltration  rates at the Havana  Ponds (south of Lake Mary

and Lake Ladora in Section 11). The southwest  extension  currently  extracts  425 gprn and reinjects  approximately  230

gpm; the balance (195 gpm) is reinfected at the original  NWBCS  system.  ‘Ihe rest of the NWBCS extracts  and reinjects

approximately  600 gpm and 795 gpm, respectively,  for a total system flow of approximately  1,025 gpm.

Groundwater  is pumped  from the extinction wells to the rnfluent  sump adjacent  to the trealment  building. The

treatment  system consists  of three identical  GAC vessels, two of which are operated  in parallel;  the third is used as a
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backup unit Each vessel contains  40,000 lbs (1,400 cubic fi) of GAC, is operated in an upflow  mode,  and has a design

capacity  of 500 gpm and a residence  time of 22 minutes.  Treated  water  is currently  discharged  into  an cflluent  sump

fim which the water  is pumped  (using two 500-gpm pumps)  through a recharge  header pipe to the reinfection

(recharge)  wells.  ‘I’he system ticlud= two 500-gpm backup pumps. ‘Ike m 25 recharge  wells  that mge m depth

from approximately  40 ft to 60 ft below the ground surfhce.

‘The NWBCS  generates Wo sidestmms -g -mt or dispos4 spent  carbon aud filter solids.  The spent

carbon in the adsorbers  is removed  and regenerated  at an off-post  facility. The filter solids are drummed and disposed

in a landfill  regulated  by RCW  and CHWMA.

North Boundary Containment System
Under Alternative  1, opemtion of the NBCS for the No* Boundary  Plume Group continues,  but the operation of the

extraction well that  is cunently part of the BasixJ  F Groundwater  EM is discontinued.  The NBCS is a pumpnd-freat

system  that  consists  of 35 extraction  wells approximately  35 ft deep, 12 of which  are currently  operating  and a

soilhentonite  SILUTY wall 6,740 ft long 3 fl wide, and 30 h deep. ‘l’he  extmcted  water  is treated  at the treatment  plant

with GAC and recharged  through 15 rcrnjection trenches.  The NBCS was upgmded  as part of the IIUl for this  @em.

The upgmded system has an improved  treatment  system,  5. new recharge  trenches  installed in 1990, and 10 recharge

trenches installed  in 1988.  ‘The trenches  parallel the line of extraction  wells  and are located about 45 ft north of the

existing soillbentonite  slurry  wall. The existing 38 recharge  wells are not in operatio~  but can be used as backups  if

needed. The trenches  were installed  close to the shiny wall to better  maintain  a reverse  gradient

The NBCS treatment  system  originally included prefiltration units,  three 30,000-lb GAC adsorbcm opexated in pamlle~

and a combination of cartridge and bag postfilters.  Treated  effluent  is discharged  to a sump for groundwater  recharge.

The treatment  plant has undergone  minor  operational  changes (twuxiated mostly  with carbon handling)  and now has

two 20,000-lb GAC adsorbers  opexated in series;  a third unit is available  as a backup.  The GAC units  operate  in

downflow mode, and the carbon usage is approximately  100,000  lbs per year. The total capacity  of the modified

extractionhre.atment  system is estimated  to be 450 gpm. Flow through the treatment  plant cu.mcntly  averages  270 gpm.

‘The NBCS generates  two sidestreams  requiring treatment  or dispo~ spent  carbon and filter solids.  The spent  carbon

in the adsorbers  is removed  and regenemted  at an off-post fwility.  me filter solids  are drummed and disposed  in a

landfill  regulated by RCRA and CHWMA.

Water levels  in the Former  Basin  F area have been declining for years. The new cap and soil  covers  in this  area will

cause the water level to drop tier.
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Irondale Containment System
Originally, the ICS consisted of two rows of extraction wells and one row of recharge  wells.  A number  of

modifications  to the ICS system configuration  were completed  by 1991.  The exhaction  systems  have changed  as some

wells have reached  cleanup goals and mom contaminated  wells  have been added to the system.  Six of the original

extraction  wells are cumently  operating as extinction  wells and three of the original extraction  wells have been

converted to injection  wells.  Nine new recharge  wells, which reduce the water table depression  caused by heavy

SACWSD pumping rates and which enlarge the zone of captured groundwater  on the south edge of the ICS, were

installed  south  of the original  system.  Additionally,  four new extinction wells, three of which are currently  operating,

were installed  2,000 !l upgradient  of the original ICS m an area of greater  satumtd thickness  than the original ICS

extraction  wells.

Under  Alternative 1, all groundwater  extmcted from the Western Plume Group is treated  at the ICS. The water is

collected in an influent sump and is treated with GAC adsorption before being reinfected  into  the aquifer. Tbe

treatment  plant has three existing treatment  trains, each capable of treating  a maximum  of 700 gpm, although

historically  only two of the trains have been run simultaneously.  The treatment  system consists  of three identical GAC

vessels,  two of which are operated in parallel;  the third is used as a backup  unit.  Each vessel  contains  40,000 lbs of

GAC, is operated in an upflow mode, and has a design capacity of 700 gpm and a corresponding  residence  time of 15

minutes.  Alternative 1 does  not include  the operation of the two IRA systems  (Motor  Pool and Rail  Yard) that feed into

the ICS.

The ICS generates  two sidestreams  requtig  treatment  or dispoq  spent carbon and filter solids.  The spent carbon in

the adsorbers is removed  and regenerated  at an off-post facility.  lle filter solids  are drummed  and disposed in a

landfill  regulated by RCIL4 and CHWMA.

7.2.3.2 Alternative 2- Boundary  Systems/lRAs

Under Alternative  2, all boundary  systems  continue  to operate  as for Alternative  1. Passive  dewatering is

accomplished  through installation  of the soil  caps and covers. In addition,  all the IRAs continue  to operate as

follows:

. The systems  in the Motor  Pool and Rail Yard areas  continue  to extract  groundwater  and pipe it to the ICS
for treatment.

● The Basin  F Groundwater IRA continues  to extract  water north of Basin  F for treatment  at the Basin  A
Neck M System.

● Under the Basin A Neck IRA, water migrating  horn Basin A continues  to be extracted at Basin A Neck and
treated  by carbon  adsorption. A sluny  wall helps  control  contaminant  migration.  Water horn north  of
Basin  F (Basin F Groundwater W) is treated  by air stripping  and carbon  adsorption  at Basin A Neck.

. The CERCLA  Wastewater Treatment Plant continues  to operate  as needed to support remedial  activities.
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Operation  of the internal  groundwater extraction  W systems  continue  as necessary until remedial  action  objectives

are met. The other systems  operate as necessary to achieve remedial  action  objectives  until remediation  is complete.

Groundwater and system  influent  and effluent monitoring  continue  under this alternative.

‘I’he Rail Yard and Motor Pool M systems include seven extinction wells to intercept  DBCP contamination  and two

extraction wells to interqt a TCE plume, respectively.  These wells  became operational  m September  1991. Five of

the seven wells in the Rail  Yard IWl are cumently  pumprng at a total rate of approximately  230 gpm; the two other

wells are backup extraction wells and have not been used. ‘Tbc two wells m the Motor  Pool area are currently  pumping

approximately  100 gpm. me gmundwater  that is extmcted  from the Motor  Pool Area and Rail  Yard extraction  wells is

pumped horn the wells  through a metering  station  to a manifold  and then flows via an 8-inch-pi@rne  to the ICS.

To allow for the additional flow at the ICS, the capacity  of this  system was increased  by bringing  the third GAC bed on

line, although this  option has not been required  with present  flow rates (the ICS is treating  approximately  1,030 gpm as

of August 1995). With all three tmins opemting in paralle~ the ICS has a maximum  design capacity  of 2,100 gpm.

The Basin F Groundwater IRA was implemented  to capture  contamination  moving north  out of the Basin  F Area.

Water  is extracted  using one well at a rate of 1 to 4 gpm and is then piped  to the Basin  A Neck IRA system  where it

is treated  prior  to reinfection  into  the Basin A Neck recharge trenches.

The Basin  A Neck IRA is a pumpand-treat  system that intercepts  and treats contamhation  in groundwater  as it moves

northwest from Basin  A. The extraction  system consists  of seven alluvial  wells that currently  pump a total flow of

approximately  20 gpm. l%ree gravel-filled  recharge  trenches(160  fi 170 ~ and 180 ft in length) are located across the

more permeable,  deeper  portions of the Basin  A Neck. A soihentonite  slurry  wall extends 830 ft across the Basin A

Neck between the extraction  wells and the recharge  trenches  to limit  recirculation  of water  between  the two systems

and inhibit  any flow of contaminants  not captured  by the extinction wells.  Treated  water from the CERCLA

Wastewater  Treatment  Plant  is conveyed  to the Basin A Neck trea!ment  plant  by an underground  pipeline,  combined

with effluent from the plant at a maximum  rate of 5 gpm, and reinfected in the Basin A Neck reinfection  trenches.  The

CERCLA Wastewatcr  Treatment  Plant treats water  in a sendmtch  mcxle  on an as-needed  basis.

Groundwater  extracted from both  the Basin  A Neck and the Basin  F Groundwater  IMs is treated  at the Basin A Neck

IIU4 treatment  facility.  Approximately  1 to 4 gpm of groundwater  km the Basin F Groundwater IIbf is fikered and

then treated in an air stripper.  The vapor emissions  fkom the air stripper  are treated  by two vapor-phase  GAC vessels

operated in series  and an additional backup unit.  The effluent  fimm the air stripper  is combined  with the Basin A Neck

IM influent  and treated by pre-filtration  through a multimedia  filter followed by adsorption  in two 2,000-lb  carbon

vessels  in series  (one backup vessel  is on standby). The GAC efflumt  is filtered through  mukirnedia  filters  and
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discharged to a 3,000-gallon  effluent  tank. Water  hom the tank is then faltered through 5-micron  bag filters  and

pure@  to the recharge  trenches.

‘The Basin  A Neck IRA treatment  system generates  tWO sidestmams -g -~t or dkpo~ spent carbon and

filter  solids.  The spent carbon in the adsorbers  is removed  and regenerated  at an off-post  fkcility.  lle filter solids  are

disposed  in a landfill  regulated by RCRA and CHWMA.

The components  of this alternative  are summarized in Table 7.2-1. ‘Ihe total  estimated  cost  for this alternative  (in

1995 dollars)  is $139 million  (present worth  cost  of $98 million).  A breakdown of capital  and O&M costs  is

presented  in Table 7.2-2. Operations  under this alternative  are assumed  to continue  for at least  30 years.

7.2.3.3 Alternative  3-Boundary  Systems/lRAs/On-Post Dewaterlng
Alternative  3 includes  all components  described  for Alternative  2. In addition,  the water table  in the Basin A and

South  Plants areas is lowered  by installing  a nehvork of dewatering wells  (active  dewatering) in the central  areas of

South  Plants and Basin A and by installing  caps or soil covers  in the same area as part of the soil remedy (passive

dewatering).  Extracted water is treated  in a new treatment  system  by air stripping  and GAC adsorption  and is then

reinfected.  Concurrently,  groundwater  in the South  Tank Farm Plume is treated  by active in situ biological treatment.

The South Tank Farm Plume is monitored  for the presence  of IANPL an~ if ~ly drainable  product  accumulates  to a

sufficient  thickness, this  product is separated and lreated. Treatment system  and groundwater  monitoring is

conducted.

Alternative 3 involves  removing  the most contaminated  portions of the Basin A Plume Group, lowering and

maintaining fiture  groundwater  levels  beneath Basin A, and dewatering  the South  Plants groundwater  moun~

including  the South Plants  North Source and South  Plants Southeast Plumes. Based  on modeling results  (see Foster

Wheeler  Environmental  1995c) for the proposed  well layout in Basin A and South Plants,  an initial  pumping rate of

approximately  80 gpm will be used for the fmt 10 years to reduce the groundwater mound. After 10 years,  a

pumping  rate of 35 gpm will be used to maintain  groundwater elevations.  Dewatering  is accomplished  using a

system  of horizontal  wells that  are installed  prior to the initiation  of stmctures  medium  remedial  activities.  The caps

are installed  as part of the soil remedy. The successful  operation of the ahemative relies on the active

extraction/dewatering  of the aquifer to reverse horizontal gradients and induce inward  flow to the dewatering  well

system.

The operational goal under Alternative  3 for Basin  A is to actively dewater  contaminated  portions  of the soil  and the

alluvial  aquifer.  During the first  decade (Phase I), the extraction system removes  an estimated  60 gprn and the water

table  is artificially  lowered 20 ft or more in the center  of Section  36, and to a lesser degree in other areas beneath

FosmtwwHIEEm
nna\1491G.DOC ~ WHEElu eNvlnoNMENTAA ~m 7-13



 .

Record of Decision for the On-fost Operabie Unit

Basin  A. It is estimated  that the long-term pumprng rate sufficient  to maintain  this depressed  water level is

approximately  20 gpm m Basin  A once the soil  cap or cover  is m place (Phase II). The Basin A Neck IM intercept

system  continues to operate  and extracts contaminants  that are downgradient  and beyond the influence of the

dewatering  system.  The dewatering  systems  am expcted to be installed prior  to ktdlation  of the Basin A and South

Plants  soil covers,  which are to be completed  as part of the soil remedy.

Under  Alternative  3, dewatering  and in situ biotreatment  occur  concurrently  in the South  Plants area Because

horizontal wells are @ dewatering  under  the South  Plants Central  processing  Area can be initiated befm or during

demolition or capping activities.  The water table is lowered approximately  20 fi through extinction of 20 gpm during

the first  10 years (Phase I). ‘Ihe water  level  isthen maintained  through cxtmction  of 15 gpm in Phase IL ‘he  use of

horizontal wells provides  flexibility in the overall cleanup of South  Plants because  the wells can be installed Iiom

outside  the other construction  and demolition  areas. The ccmcument treatment  for the South  Tank Farm Plume  involves

in situ biodegradation  of benzene. Water  is extmcted  from the South  Tank Farm Plume source area at a rate of 10 gpm.

The extracted groundwater  is transfd  to a collection tank and then rcinjected  after  the appropriate  amounts  of

hydrogen peroxide and nutrients have been added; reinfecting the water flushes the plume  as it enhances  biological

growth  and degradation of cmnarninants  in the subsurface.  When the northernmost  cell (Cdl ~ of the m situ

biotreatment  system becomes  inefficient  after  several years due to dewatering  of the South  Plants - three of the

injection  wells in Cell I are convexted  to extraction wells and become  part of the overall  dewatering  system.  The

remainder  of the in situ system  continues  to operate  for an estimated  10 years.

Each of the proposed extraction systems  under Alternative  3 requires  installation  of @ormance  monitoring  wells.

Groundwater-quality  and water-level  data from the newly installed  performance  monitoring  wells are used to evaluate

the effectiveness  and operation of the extraction/dewatering  system.  The final  location of the wells  is based upon

review of existing  well locations  and screened  internals.  Where appropriate,  existing wells are utilized in place of

construction  of new monitoring  wells.

‘The components  of this  alternative  are summarized  in Table 7.2-1. The total  estimated  cost for this alternative  (in 1995

dollars)  is $179  million (present worth cost  of $130 million).  A breakdown  of capital  and O&M costs  is presented  in

Table 7.2-2. Operations  under  this  alternative are assumed  to continue for at least  30 years.

7.2.3.4  Alternative 4- Boundary  Systems/iRAs/intercept  Systems

Alternative  4 includes  all components  of Alternative  2 as well as groundwater  extraction  tim the Section 36 Bedrock

Ridge Plume in an interceptor  configuration  followed by treatment  at the existing Basin A Neck IlL4 (which  includes

air stripping and GAC adsorption). Treated water  is reinfected to the aquifkr through  the existing recharge  trenches.

The interceptor  configuration  is designed to prevent  fhrther migration  of the Section 36 Bedrock  Ridge Plume  noxtheast
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out of the Basin A area towards  the First Creek dri@ge. Alternative  4 is accomplished  in conjunction  with the soil

remedy,  which rnciudes  caps or soil  covers over the Basin A and South  Plants areas, and caps and sluny walls

associated with the Shell Trenches  and the Army Complex Trenches.

Groundwaterquality  and water-level  data are collected and used to evaluate  the effectiveness  and operation of the “

Bedrock Ridge and Basin  A Neck systems.  It is assumed  that there are suf?!icient existing wells  in both areas to be used

for performance  monitoring,  so no new wells are installed.  Wells closed during the implementation  of the soil  remedy

will  be replaced  if rquired  to maintain  adequate  performance  monitoring.  Further  evaluation  of the hydraulic  control

provided by the entire  system  (weIls,  caps,  and slurry  walls) will  be performed  during the remedial  design.

Alternative 4 also includes  groundwater  monitoring  of the CFS. Monitoring of the CFS is to be conducted in the

South  Plants are% the Basin A are% and close to Basin F. Data from these wells  are assessd to determine  whether

contaminant  levels within the CFS are increasing or migrating  significantly  with time. Due to poor construction  or

documentation  of well-installation  techniques,  screened  intends, and bcntonite-sexd  locations, approximately  30 to 40

CFS wells  are closed and abandoned.  Both groundwater and system monitoring continues.

Water  levels  in Lake Lado~  Lake Mary, and Lower Derby  Lake will be maintained  to support aquatic  ecosystems.

The biological  health  of tbe ecosystems  will continue  to be monitored.  Lake-1evel maintenance  or other means of.
hydraulic  containment  or plume  control  will be used to prevent  South Plants  plumes  from migrating into the lakes at

concentrations  exceeding  CBSGS in groundwater at the point  of discharge.  Groundwater monitoring  will be used to

demonstrate  compliance.

The components  of this alternative  are summarized  in Table 7.2-1. The total estimated cost  for this alternative  is

$146  million (present  worth cost  of $104 million).  A breakdown  of capital  and O&M costs  is presented in Table

7.2-2. Operations  under this alternative  are assumed  to continue  for at least 30 years.

7.3 Description  of Sitewide Remediai  Alternatives for Structures

7.3.1 Description  of Medium
As described  in Section 5 and detailed  in the structures  invento~  tables  (Tables  5.4-6 through 5.4-9),  approximately

94 percent  of the remaining 798 structures  at RMA were identified  as potentially  contaminated  based  on previous

use or location in manufacturing areas.  To date, 525 stmctures at RMA have been demolished.  The debris  has been

disposed  off post or is awaiting  disposal.
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Equipment  and structures for which the Army has responsibility  will b handled as follows:

. Equipment- PCB fluids  will be drained  and sent  off post for disposal  in compliance with applicable  TSCA
regulations.  PCB-contaminated equipment will be disposed  in the new on-post  hazardous waste  landfill
that meets  lXCA requirements.  The equipment will be disposed  under one of three possible scenarios:

– Identified and disposd as part of the ongoing PCB M.

– Identified under the PCB IM but disposed under the final  structures  ckanup.

- Agentdecontaminated  matmials  to be disposed under  the final  structures  cleanup.

● Structures  - The PCB contamination  in No Future  Use structural  materials will be identified  in the PCB
W completion  report.  Based  on a 50 parts  per million  (ppm) action  level, structural  materials  will be
addressed  in one of two ways:

- Stmctund  materials  with PCB cmwntmtions  of 50 ppm or above that exist above the ground elevatio~  as
well as contaminated  parts of ground floor slabs  and foundations  that will be remov~ will  be identified
prior to demolitio~  segregated  during demoliti~  and disposed  in the on-post  T3CA-compliant
hamdous  waste landfill.  Similar materials  with PCB concentrations  less than 50 ppm will be disposed
according to use history as described in the alternative detailing.

- PCB-contaminated  sections of ground floor slabs  or foundations  at or below grade that are not required  to
be demolished  as part of the remediation  and with PCB concentrations  of less than 50 ppm will be left  in
place.  However,  slabs  or foundation materhds with PCB concentrations  of 50 ppm or greater  will be
removed during demolition and disposed in the new TSCA-compliant  hazardous  waste landfill.

Army Future  Use structures  have been managed  for occupancy  under cument  environmental  and worker protection

regulations.  There is no evidence of PCB contamination  in this  medium group.

Potential  PCB contamination  in Sheli  structures  are to be identifkd through visual evidence,  and will be disposed  in

accordance  with TSCA requirements  and guidance. Structures and equipment  for which Shell has responsibility  are so

indicated  in Tables 5.4-6  through 5.4-9  and will  be handled as follows:

● All Shell  buildings  to be demolished  during the final remedy  will be inspected  for equipment containing
fluids potentially  contaminated  with PCBS prior  to demolition. Potentially  contaminated  fluids will be
drained  and sent off post for disposal  in compliance with applicable  TSCA regulations.  Equipment  that
contained  these fluids, as well as all other  equipmen~  will be disposed  in the on-post TSCA-compliant
hazardous  waste  landfill. Significant  Contamination  History  stmctures will be demolished and the
resulting  debris  will be placed  in the new on-post  TSCA-compliant  hazardous waste  landfill.  Other
Contamination  History  structures  will be evaluated  by Shell and EPA for any visual  evidence  of leaks or
spills.  If observed  in areas where  potential  PCB releases  maybe reasonably expected to occur,  the tiected
debris will be disposed  in the on-post  TSCA-compliant  hamrdous  waste  landfill.  Examples of this type of
visual evidence  would  include stains near equipment potentially  containing  PCB fluids  or stains  in
buildings  where  there are numerous  instances  of equipment  potentially  containing PCB-contaminated
fluids. Further details  of this work will  be addressed  at the remedial design stage.

● All fluorescent-light  ballasts  will be disped at an off post-disposal  facility  in accordance with applicable
TSCA regulations.

Shell does not have responsibility  for any stmctures  within the Future Use or Agent  History  Groups.
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Most of the demolition  at RM.A will consist  of dismantling  (i.e., reducing a standing  building to a pile of debris),

using a combination  of demolition  techniques and equipment such as a backhoe with a thumb attachmen~  a

wrecking  ball and crane,  or a crane  and clamshc~ or by performing piece-by-piece  disassembly,  sawing,  or

crushing.  Additional  techniques, such as structural  undermining or explosives  demolition,  may be appropriate in

some cases. Standard  dust-suppression  measures mnsistent  with the remediation  goals  are used throughout the

demolition  process  to meet state and fdcral  requirements.

As the structural  debris  is remov~  materials are segregated  for puxposes of recycling aud waste classification.

Economically  recyclable materials,  such as scrap  metals,  are collected  for salvage.  Structural  materials not salvaged

are placed  in a bexmed dirt or concrete staging  area.  The debris  is segregated into potentially  hazardous and

nonhmrdous waste  as the structure  is dismantled  and placed in sepamte  containment  areas.  ‘I’he  debris  is sized  for

disposal  concu.ment with stockpiling  to limit the amount  of settling  in the lantilll  or consolidation  area. Due to the

potential  hazards,  these  handling  activities  are limited  for Agent History  structures.

The debris is then transported  by tmck to the disposal  site.  Debris fkom Agent History structures  is monitored for

the presence  of agent  and treat~ as necessary,  before disposal  in the hazardous waste  landfill.  Agent-contaminated

structures  will be handled  in compliance with AR 385-61,  AR 50-6, and Department  of Defense regulations  in effect

at the time of remediation.  Action must  be taken  to treat the agent  contamination  within the structure  or debris  to a

level  consistent  with Amy  regulations  (3X or 5X) so it may be properly disposed.  Debris from the Significant

Contamination  and Other  Contamination  History  stmctures are taken  directly to the hazardous waste landfill,

depending  on the remedial  alternative.  Floor  slabs and foundations  at or below grade for the Other Contamination

History and Significant  Contamination  History  Groups  are left in place unless  they must be removed to provide

access  to underlying  contaminated  soil  (i.e., the slabs and foundations  of stmctures  located  in the South Plants

Central  Processing  Area within  principal  threat or human  health  soil  exceedance areas, which are removed to a

depth of 5 ft along with the contaminated  soil). Floor  slabs not removed are broken in place to prevent  water

pending  and are contained  beneath  the soil  covers  specified  for the specific  areas  in which they occur (see Section

7.4).

7.3.3.1 Alternative 1- Landfill/Cap in Place
Alternative  1 addresses  each of the three  No Future  Use medium  groups  as follows:

. No Future Use, Significant  Contamination  History - The structures  are dismantled using  dust controls,
metals  salvaged  (if appropriate),  and the remaining debris  disposed  in the on-post hazardous waste landfill.

s No Future  Use, Other Contamination  History  - The structures  are dismantled  using  dust controls,  metals
salvaged  (if appropriate),  and the remaining debris  consolidated and capped in one of three places:  the
Rail  Yar~ North Plants,  or the South Plants  Central  Recessing  Area. Multilayer  caps are used for
containment  of the debris.
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. No Future  Use, Agent History  - The structures  are dismantled  using dust controls  and air monitoring,  the
debris  monitored for the presence  of Army chemical agent  and caustic  washed  as necessary, and the
resulting  debris  disposd  in the on-post hazardous waste  landfill.  Spent caustic  wash is treated in an
evaporatorkrystaihze~  the resulting  waste  salts are drummed and disposed in the on-post hazardous waste
landfill.

The components  of this alternative  are summarized in Table 7.3-1. Tbe total estimated  cost of this alternative  (in

1995 dollars)  is $114 million  (present  worth  cost of S) 06 million).  A breaicdown of capital  and O&M costs for each

component  of this alternative  is presented  in Table 7.3-2. ‘l%i.s  alternative  requires approximately  2 years  for

implementation.

7.3.3.2 Alternative 2- Landfili/Consolidate

Alternative  2 addresses  each of the three  No Future  Use medium  groups  as follows:

. No Future  Use, Significant  Contamination  History  - The structures  are dismantled  using dust controls,
metals  salvaged  (if appropriate),  and the remaining debris  disposed in the on-post h-dous  waste  landfill.

. No Future Use, Other Contamination  History - The structures  are dismantled  using dust controls,  metals
salvaged  (if appropriate),  and the remaining debris  transported  to the Basin A consolidation  area for use as
gradefill.

. No Future  Use, Agent  History - The structures  are dismantled  using dust controls  and air monitoring, the
debris monitored  for the presence  of Army chemical  agent  and caustic  washed as necessary,  and the
resulting  debris  disposed  in the on-post  hazardous  waste  landflll. Spent caustic  wash is treated in an
evaporator/crystalhzer;  the resulting  waste  salts are drummed and disposed  in the on-post hazwdous waste
landfill.

The components  of this  alternative  are summarized  in Table 7.3-1. l%e total estimated  cost of this alternative  (in

1995 dollars)  is$112  million (present  worth cost of $104 million).  A breakdown of capital  and O&M costs for each

component  of this  alternative  is presented  in Table 7.3-2. This alternative  requires  approximately  2 years for

implementation.

7.3.3.3 Alternative 3- Landfill

Alternative  3 addresses  each of the three No Future  Use medium  groups  as follows:

● No Future Use, Significant  Contamination  History  - lle structures  are dismantled using  dust controls,
metals  salvaged  (if appropriate),  and the remaining debris  disposed  in the on-post hazardous waste  landfill.

. No Future  Use, Other Contamination  History  – The structures  are dismantled  using dust controls,  metals
salvaged  (if appropriate),  and the remaining debris  disposed  in the on-post hazmrdous  waste  landfill.

. No Future Use, Agent History  - The stmctures are dismantled  using dust controls  and air monitoring,  the .
debris monitored  for the presence  of krny chemical  agent  and caustic  washed as necessary, and the
resulting  debris  disposed  in the on-post  hazardous waste  landfill.  Spent caustic  wash is treated in an
evaporator/crystallizer;  the resulting  waste  salts  are drummed and disposed  in the on-post hazardous waste
landfill.
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The components  of this aitemadve  are summarind  in Table  7.3-1. The total  estimated cost of this alternative  (in

1995  dollars)  is $118 million  (present worth cost  of S109 million).  A breakdown of capital  and operating and

maintenance costs for each component of this alternative  is presented in Table  7.3-2. ‘RIis alternative  requires

approximately  2 years  for implementation.

7.4 Description  of Sitewide Remedial Alternatives for Soil

7.4.1 Description  of Medium
As described  in Section  5, the majority of contamination  is present in the trenches, disposal  basins,  and the South

Plants manufacturing ~ covering  approximately half of the central  six sections  of RMA (Figure  5.4-1 and

Tables 5.4-11 and 5.4-12).  ‘Ile highest  contaminant  concentrations  tend to occur in soil within 5 fl of the ground

surface,  although  exceptions  are note~ particularly at sites where burial  trenches, disposal  basins,  or manufacturing

complexes  are located.  In geneml,  contaminant  distribution  is significantly  influenced most by the physical and

chemical  properties  of the contaminants,  the environmental  media  through which they are transported and the

characteristics  of the sources  (i.e., former manuhcturing  and disposal  practices).

7.4.2 Remediai  Action Objectives

The IU40S identiled  for the soil medium are the following:

Human Health

Prevent  ingestion  of, inhalation  of, or dermal  contact  with soil  or sediments  containing  COCS at
concentrations  that generate  risks in excess  of 1 x 10- (carcinogenic)  or an Hi greater than 1.0
(noncarci.nogenic)  based  on the lowest  calculated  reasonable  maximum exposure (5th percentile)  PPLV
values (which  generally  represent the on-site  biological  worker population).

Prevent  inhalation  of COC vapors  emanating horn soil  or sediments  in excess  of acceptable levels,  as
established  in the HHRC.

Prevent  migration  of COCS born soil  or sediment  that may result  in off-post groundwater, surface water, or
windblown  particulate  contamination  in excess  of off-post remediation  goals.

Prevent  contact  with physical  hazards  such as UXO.

Prevent  ingestion of, inhalation  of, or dermal  contact  with acute  chemical agent hazards.

Ecological Protection

● Ensure  that biota  are not exposed  to COCS in surface  water, due to migration horn soil or sedimen~ at
concentrations  capable  of causing  acute or chronic  toxicity  via direct exposure or bioaccumulation.

● Ensure  that biota  are not exposed  to COCS in soil  and sediments  at toxic concentrations  via direct  exposure
or bioaccumulation.

7.4.3 Description  of Sitewide Remediai Alternatives for Soil

The implementation  of any soil  alternative  is tied to stmctures remediation  because most  of the structures  at RMA

are located in areas of soil  contamination.  In such areas,  structures  must  be demolished  before components  of the

soil  remedy,  such as excavation  or the construction  of containment systems,  can be implemented.
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7.0 Description  of the Feasibility  Study Process  and the Remedial  Alternatives Developed

PCB-contarninated  soil  at RMA was identified  under the PCB llL4 progtam. ‘Ihe remedial activities  for PCB~

contaminated  soil  are dependent  on the concentration  and location  as follows:

. The three PCB-contarninated  soil areas  identified  by the PCB M with concentrations of 250 ppm or
greater  will be removed.  me limits of contamination  will be determined  based on visual  evidence  with
immunoassay  field confirmation  sampling  (SW-846).

. There are five PCB-contaminated  soil  areas  identified  by the PCB IRA with concentrations born 50 ppm to
below 250 ppm. These  areas  will receive a minimum  of 3 R of soil  cover,  and the PCB-contaminated  soil
there will be left in place.  The soil  cover will be maintained as part of the wildlife refhge and is subject  to
the institutional  controls  of the FFA.

. No remaining  areas  of PC&contaminated  soil  with concentrations  above  50 ppm have been identified  by
the PCB IRA. If necessary,  any suspected  PCB soil  contamination  areas  will be characterized fhrther
during the remedial  design.  If additional  PCB-contaminated  soil  is found in concentrations of 50 ppm or
above,  the AmIy will determine  any necessay remedial  action  in consultation  with EPA.

. PCB-contaminated soil  that is excavated  under any soil  alternative  is disposed  in the on-post  TSCA-
compliant  landfill.

7.4.3.1  Alternative 1- Caps/Covers

Alternative  1 involves  the containment  of 1 ZOO acres

290,000 bank cubic yards (BCY)  of contaminated  soil.

through  the installation  of a cap and the Iandfilling  of

Under this altemativc,  multilayer  caps are installed  to

contain contaminated  soil.  The capped  areas  are located  in the central  portions of RMA (Figure 7.4-l).  The

existing cover  for the Former Basin F Subgroup  is augmented to improve  performance and meet EPA guidance

governing  caps and covers. A composite  cap is constructed  over the existing  cover for the Basin F Wastepile.

Approximately  17.8 million BCY of borrow materials  are required  as backfill  and gradefill

grades for capping,  and an additional  11.3 million  BCY of borrow  (clay and common

construction  of the caps.

In addition to capping,  all sewer manholes  are plugged  with cement.  Slurry walls  are used in

to achieve the design

fill) are required for

conjunction  with caps

for the Complex  Trenches,  Shell Trenches, Hex Pig and Buried M-1 Pits Subgroups to augment the containment of

these sites.  The groundwater inside the contained  area is pumped and treated  if necessary.

Areas outside the central  portions  of RMA that are suspected  to have potential  chemical agent or UXO presence are

screened  and cleared.  Any excavated  agent-contaminated  soil  identified  during  agent monitoring  is treated by

caustic  washing  and then Iandfilled. In addition,  any identified  HE-filled (high explosive)  or agent-filled UXO is

excavated,  packaged,  and transported off post to an existing  Army facility  for detonation  and disposal  (unless  the

UXO is unstable  and must  be detonated  on post)  or other demilitarization  process.  The 200,000 BCY of

contaminated  soil  and debris  born several  sites in the eastern  and western portions of RMA are excavated and

placed in the on-post  hazardous  waste  landfill along with debris  from munitions screening operations.  The
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110,000  BCY of human  health  exceedances hm the Surficial  Soil, Lake Sediments,  and Agent Storage  Medium

Groups  are also landfilled.

Soil posing risk to biota is generally  capped  as discussed  above.  No action  is undertaken for soil that potentially

poses risks to biota that is located  outside  of the capped  area including  Upper Derby Lake and the Surficial  Soil,

Ditches/Drainage  Areas, and Agent Storage  Medium Groups.  The soil  in these  areas is sampled periodically.  No

action (other  than monitoring) is conducted  for the aquatic  lake sediments.  Ongoing monitoring  of biota in these

areas will be conducted  in support  of design  refinementidesign  chmctahtion.

The components  of this alternative  are summarize-d  in Table  7.4-1. me total  estimated cost  for this alternative  (in

1995 dollars)  is $542 million  (present  woti cost of S386 million).  A breakdown of capital  and O&M costs  for each

component  of this alternative  is presented  in Table 7.4-2. This alternative  requires approximately  17 years  for

implementation.

7.4.3.2 Alternative 2-Landfill/Caps

Alternative  2 involves  containment of approximately 490 acres  through the installation  of multilayer  caps and the

landfilling  of 2 million  BCY of contaminated  soil.  The areas  outside  the central  portion  of RMA are excavated and

landfilled.  The 110,000 BCY of human  health  exccedances horn the Lake SCdiments,  Surficial  Soil, and Agent

Storage Medium Groups  are lantillled.  Any excavated  agent-contaminated  soil  identified  during monitoring is

treated  by caustic  washing  and then lantillled.  In addition,  any HE-filled or agent-ffled  UXO identified  through

geophysical  sumeys or other  screening  methods  are excavated,  packaged,  and transported  off-post to an existing

hny facility  for detonation  and disposal  (unless  the UXO is unstable  and must  be detonated on post) or other

demilitarization  process.  Chemical  sewer lines in the central  pofiion  of the South Plants  complex and within the

Complex  Trenches  are plugged  with cement and the sanitary  sewer manholes are plugged.  The remaining chemical

sewers  and associated  contaminated  soil  are excavated  and placed  in the on-post hamdous  waste landfill.

A 390-acre  area in the central  portion  of RMA is covered with multilayer  caps. The capped areas consist  of human

health exceedance areas  and areas  with residual  contamination  in Section  36, the South Plants  Central Processing

Are% and the Former Basin F (Figure  7.4-2). The existing  cover for the Former Basin F Subgroup  is augmented to

improve  perfonmuxe and meet EPA guidance  governing caps and covers.  A composite cap is constructed  over the

existing  cover for the Basin F Wastepile.  Approximately 8.8 million  BCY of krow materials are required as

backfill  and gradefill  to achieve  the design grades  for capping,  and an additional  3.9 million  BCY of borrow (clay

and common  fill)  are required for construction  of the caps.
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SlurTY walls  are used in conjunction  with caps for the Complex  Trenches, Shell Trenches, Hex Pi4 and Buried  M- 1

Pits  Subgroups  to augment the containment  of these  sites. The groundwater inside the contained  area is pumped

and treated  if necessary  to maintain  lowered  water table  elevations.

Soil posing risk to biota within  the central  six sections  of RMA is generally excavated and landfilled  as discussed

above. No action is undertaken  for soil  that potentially  poses risks to biota that is located  outside  of the capped  area

including  Upper Derby  Lake and the Su.rficial  Soil, Ditches/Drainage Areas,  and Agent Storage  Medium Groups.

Although a residual  risk to biota exists  outside  the capped  are~ the magnitude of the residual  risk is comparatively

low (see Section 6.2.4.3) and the short-term  destruction  of habitat  is minimized.  The soil  in these areas  is sampled

periodically.  No additional  action  other  than monitoring  is conducted for the aquatic  lake sediments.  Ongoing

monitoring  of biota in these  areas  will be conducted  in support  of design  refinementidesign  characterization.

The components  of this alternative  are summarized in Table 7.4-1. me total estimated cost for this alternative  (in

1995 dollars)  is $383 million  @resent  worth  cost of $276 million).  A breakdown of capital  and O&M costs for each

component  of this  alternative  is presented  in Table 7.4-2, l%is alternative  requires approximately  16 years for

implementation.

7.4.3.3 Alternative 3- Landfill
Alternative  3 involves  the containment  of 3.4 million BCY of contaminated  soil  in an on-post hazardous waste

landfill.  Approximately  100 acres  of principal  threat or human health exceedance soil  areas  are contained  with a

multilayer  cap instead of being  hmdfilled,  and 300 acres  are capped  (multilayer cap),  after removing the human

health exceedance  volume  and landfilling,  to address  residual  contamination  (Figure 7.4-3).

Contaminated  soil  horn nearly all of the sites  (3.4 million  BCY total)  is excavated and landfilled.  Chemical  sewers

and associated  contaminated  soil  are excavated  and placed  in the on-post  hazardous waste  landfill.  The 87,000

BCY of human health exceedance volume  fiorn the Stilcial  Soil  Medium Group, soil  with human health

exceedances  in the Agent  Storage  Medium Group (2,900 BCY),  and human  health  exceedances  and soil  that may

pose a risk  to biota born the Lake Sediments  (including  portions  of Upper Derby Lake) and DitchedDrainage  Areas

Medium Groups (90,000 BCY) are also excavated  and Iandfilled. Any excavated agent-contaminated  soil identified

during monitoring  is treated  by caustic  washing  and then landfilled.  The excavation  of the Former Basin F, Buried

M-1 Pits,  Shell  Trenches,  and Hex Pit Subgroups  requires  the use of vapor-  and odor-suppression  measures  such

as foam, liners, or a transportable  stmcture.

The sanitimy  sewer manholes  are plugged.  Any HE-filled  (high explosive)  and agent-filled  UXO identified  through

geophysical  surveys  or other  screening  methods  are excavated,  packaged,  and transported off post to an existing
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hny facility  for detonation  and disposal  (unless  the UXO is unstable  and must be detonated  on post) or other

demilitarization  process.

The Basin F Wastepile  and the Complex  Trenches Subgroups  are left in place  and capped.  A mmposite cap is

constructed  over the existing  cover for the Basin  F Wastepile.  Following the excavation and kmdfiliing  of human

health  exceedances,  390 acres  in section  36, South Plants  Central  Processing ~ and the Former Basin F are

capped  (multilayer  caps).  Approximately 10.1 million  BCY of bomow materials are required as backfill and

gradefill  to achieve  the design  grades  for capping and an additional  3.86 million  BCY of bonow are required for

construction  of the cap.

SlurTY walls are used in conjunction  with the caps for the Complex  Trenches Subgroup  to augment the containment

of this site. The groundwater inside the contained  area is pumped and treated.

Soil posing risk  to biota  within  the central  six sections  of RMA is generally excavated and landfilled  as discussed

above. No action is undertaken  for soil  that potentially  poses  risks to biota in the Stilcial Soil Medium Group, but

the soil in this  area is sampled  periodically.  Although  a residual  risk to biota exists  in this medium group, the

magnitude  of the residual  risk is comparatively  low (see Section  6.2.4.3) and the short-term destruction  of habitat  is

minimized.  No action other than monitoring  is conducted  for the aquatic  lake sediments.  Ongoing monitoring of the

biota in these areas will be conducted  in support  of design  refinementidesign  characterization.

The components  of this alternative  are summarized in Table  7.4-1. The total estimated  cat for this alternative  (in

1995 dollars)  is $576  million  (present  worth  cost  of $384 million).  A breakdown of capital  and O&M costs  for each

component  of this  alternative  is presented  in Table 7.4-2. This alternative  requires approximately  22 years  for

implementation.

7.4.3.4 Alternative  4- Consolidation/Caps/Treatment/Landfill

Alternative  4 involves  consolidation  of 1.5 million  BCY of soil  with low levels  of contamination  into Basin A,

Former  Basin  F, and the South Plants Central  Processing  Area;  capping  or covering of 1,100 acres of contaminated

soil;  landfilling  of 1.7 million  BCY of soil  and debris;  and treatment  of 207,000 BCY of soil by solidification/

stabilization  (Figure  7.4-4). This alternative  also includes  a contingent  soil  volume  of 150,000 BCY that may be

landfilled.  The locations  of the contingent  volume  will be based  on visual  field obsenmtions such as soil stains,

presence  of barrels,  or newly discovered  evidence  of contamination.  III addition,  14 samples  horn North Plants,

Toxic Storage Yards,  Lake Sediments,  Sand Creek Lateral,  and Burial  Trenches Medium Groups and up to 1,000

additional  confirmato~  samples  maybe used to identi~  the contingent  soil  volume requiring landfilhng.
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Approximately 180,000 BCY of ptincipal threat soil in the Former Basin F are treated by in situ

Solidificationkabi-or.h and 26,000 BCY of principal threat attd human health exceedance soil tim the Buried

M-1 Pits are excavate4 solidifiwl and placed in the on-post landfill. Excavation of the Buried M-1 Pits will be

conducted using vapor- and odor-suppression measures.

Approximately 1,000 BCY of principal threat material fkom the Hex Pit are treated using an innovative thcnnal

technology. The remaining 2S00 BCY am excavated and diapoad in the on-post hazardous waste landfill.

Rcmediation activities will be conducted using vapor- and odor-suppmasion measures as required. Trcatability

testing will be performed during remedial design to ver@ the effecdvemss of the innovative thermal process and

establish operating parameters for the design of the fWacale operation. The innovative thermal technology must

meet the treatability study technology evaluation criteria as descrii m the dispute resolution agreement (T%fRMA

1996). Treatment will be revised to a solidifkationhabilization technology if all evaluation criteria for the

innovative thermal technology are not met. Treatability testing for solidification will be performed to verifi the

effectiveness of the solidification process and detetmine appropriate aolidificatiotistabilization agents. Trcatability

testing and technology evaluation will be conducted in accordance with EPA guidance (OSWER-EPA 1989a) and

EPA’s “Guide for Conducting Treatability Studies Under CERCLA” (1992).

The approximately 650,000 BCY of highly contaminated soil from the Basin F Wastepile and the Section 36 Lime

Basins Subgroups is excavated (using vapor- and odor-suppression measures) and d~sed in triple-lined cells

within the on-post hazardous waste landfill. Soil from the Basin F WastepiIe not passing the EPA paint falter test

(SW-846, Method 9095) will be reduced to acceptable moisture-content levels by using a dryer in an enclosed

structure. Any contaminants released horn the soil during drying will be captured and treated.

Approximately 1 million BCY of human health exceedance soil horn other sites throughout RMA, as well as debris

from UXO cleamnce openttions, are landfilled under this alternative. Any excavated agent-contaminated soil

identified during monitotig is treated by caustic washing and then landfilled. III addition, any identified HE-filled

and agent-filled UXO are excavated, packaged and tnnsported off post to an existing Army facility for detonation

and disposal (unless the UXO is unstable and must be detonated on post) or other dcmilitarizadon process.

SlurIY walls are used in conjunction with the caps for the Shell Trenches and Complex Trcnchcs Subgroups to

augment the containment of these sites. For the purposes of conceptual design and costing during the FS, it was “

assumed that the groundwater inside the contained area is pumped and ?rcated at the Basin A Neck treatment systcm

(this assumption will be reevaluated during the remedial design). The Shell Trenches and Complex Trenches caps

are designed to be RCRA-equivalent caps. The complex trenches cap includes a 6-inch-thick formed concrete

layer. The sanitary sewer manholes and the chemical sewers located in the South Plants Central Processing Area
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and Complex  Trenches are plugged.  The remaining human health  exccedance soil  and chemical sewer debris  are

excavated  and placed  in the landfill.

Soil  posing  a potential  risk to biota within  the Secondary  Basins  as well as the North Plants  Manufwturi.ng Area is

contained  in place  using 2-!Mhick soil  covers. Soil  posing  a potential  risk to biota within  the Ditches/Drainage

Areas,  Sanitary  Landfilk Section  36 Balance  of Areas, Sand Creek Late@  South Plants,  and some  of the Lake

Sediments  and Surficial  Soil Medium  GroupsKubgroups  are consolidated  as gradefill  soil within Basin A, South

Pkmts  Central  Recessing Are% or Former Basin  F and are contained  beneath the cap or soil covers for those  sites.

The consbuction of the cap and covers  of these  three areas  mquims approximately  5.7 million  BCY of gmdefill  to

provide  sufficient  slope for proper drainage. Other sites require an additional  3.1 million  BCY of backfill and

gradefill  to achieve  design  grades  for capskovers.  An additional  5.1 million  BCY of borrow material  are required

for consbuction of all capdcovers.  ‘lbe Former Basin  F cap is designed  to be RCRA-equivalent.  Basin  A and the

South  Plants Central  Recessing Area are contained  with a 4-fMhick soil cover and respectively,  a 6-inch-thick

formed  concrete  layer  and l-ft-thick  crushed  concrete  layer  for prevention of biota intmsion.

The South  Plants Balance  of Areas is covered with a variable-thickness  soil  cover.  The former human health

exceedance  area is covered  with a 3-fMhick  soil  cover and the former potential  risk to biota area is covered with a

1 -ft-thick  soil  cover. Prior  to placing  this cover,  two composite  samples  per acre will be collected to ensure that the

soil under  the 1-R-thick  soil  cover  does not exceed  human  health  or principal threat criteria.  If the residual  soil  is

found to exceed  these levels, the 3-ft-thick  cover will be extended  over these  areas  or the exceedance soil  will be

excavated  and landfilled.  The top 1 ft of the entire  soil  cover area will be constructed  using  uncontaminated  soil

born the on-post  bomow areas.

The Section 36 Balance  of Areas will also be covered  with a variable-thickness  soil cover.  The former human

health exceedance  area is covered with a 2-ft-thick soil  cover and the former potential  risk to biota area is covered

with a 1 -ft-thick  soil  cover.

Soil posing risk  to biota  is generally  excavated  and consolidated  within  the Basin A and South Plants  Central  Area

covers  or placed  beneath  the Basin F cap. No action is undertaken  for soil  that potentially  poses  risks to biota that is

located outside  of this ~ i.e., soil  within  the Lake Sediments  or Surficial  Soil Medium Groups.  Although a

residual  risk to biota  exists  in these  areas,  the magnitude of the residual  risk is comparatively  low (see Section

6.2.4.3)  and the short-term  destruction  of habitat  is minimized.  These areas  are sampled periodically.  No action

(other  than monitoring) is conducted  for the aquatic  lake sediments.  Ongoing monitoring of the biota in these areas

will be conducted  in support  of design  refinement/design  characterization.
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The components  of this alternative  are summarized in Table 7.4-1. The total estimated  cost  for this alternative  (in

1995  dollars)  is $566 million  (present worth  cost of $401 million).  A breakdown of capital  and O&M costs  for each

component  of this alternative  is presented in Table 7.4-2. ‘Ibis  alternative  requires  approximately  17 years  for

implementation.

7.4.3.5  Attemative 5- Capa/Treatment/Landfill
Alternative  5 is composed  of the following  features:  capping  of 530 acres  of contaminated  soil, kmdfilling  of

4 million BCY of soil  and debris,  and treatment of 1.1 million  BCY of contaminated soil (Figure  7.4-5).

Approximately  1.1 million  BCY of principal  threat soil are treated by thermal resorption, incineration,  or

solidificationlstabiltition. The majority  of the soil  treated  by thermal resorption  is fkom the Basin  F Wastepile,

Former Basin F and South Plants Central  Recessing Area Subgroups.  ‘Ihe excavation of soil fkom both the Basin  F

Wastepile  and Former Basin F for treatment may require  use of vapor-  and odor-  suppression  measures. Soil in the

Shell  Trenches  and Hex Pit Subgroups  (103,000  BCY) is excavated and treated by incineration.  The excavation  of

both  the Shell  Trenches  and Hex Pit also requires use of vapor-  and odor-suppression measures. All soil  treated by

thermal  resorption  or incineration  is placed  in the on-post  hazardous waste landfN1.

A total of 27,000 BCY of soil  contaminated  with inorganic  contaminants  are treated by solidification.  The majority

of the soil to be solidified  is excavated  from the

suppression  measures  during excavation.

The Complex  Trenches  Subgroup  is left  in place

Buried M-1 Pits Subgroup,  which  requires vapor-  and odor-

and contained  with a multilayer  cap and slumy  walls.  The

groundwater inside  the contained  area is pumped  and treated  as necessary.

Following  the excavation  of human health exceedance  volumes  for treatment or disposal,  530 acres  in Section  36,

the South  Plants Central  Processing  Are% and the Former Basin F are capped  (multilayer  caps).  Approximately

10.5 million BCY of borrow materials  are required  as gradefill  to achieve  the design  grade for the caps, and an

additional  3.9 million  BCY of borrow are required  for construction  of the caps.

Approximately  4 million BCY of contaminated  soil,  primarily fkom sites outside  of the centd portions of RMA, as

well as debris from UXO cleamnce  operations,  are Iandfilled under this alternative.  The incinerated soil  and debris

and the thermally  desorbed  soil  are also placed  in the on-post  hazardous waste  landfill. Any agent-contaminated

soil  identified  during screening  is treated  by caustic  washing  and then landfilled.  In addition,  any identified  HE-

filled and agent-filled  UXO is excavate4 packaged and transported off post  to an existing  Amy fuility  for

detonation  and disposal  (unless  the UXO is unstable  and must  be detonated  on post) or other demilitarization
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process.  The sanitary  sewer manholes are plugged.  ‘l’he  chemical  sewers  and any associated contaminated  soil are

excavated  and placed  in the on-post hazardous waste  landfill.  The 87,000 BCY of human health  excai.ante

volume  horn the Sw%cial Soil Medium  Group are also landfilled.

Soil posing risk to biota within  the central  six sections  of RMA is generally excavated and lantillled.  An additional

1,600 acres  of soil  representing  a potential  risk to the great  homed owl are addressed through agricultural

practices, which reduces  the level of contamination  in near-surface soil. No action  other than monitoring is

conducted  for the aquatic  lake sediments.  Ongoing  monitoring  of biota in these areas  will be conducted in support

of design refinementidesign  characterization.

The components  of this alternative  are summarized in Table 7.4-1. ‘The total  estimated  cost  for this alternative  (in

1995 dollars)  is $1.01 billion  (present worth  cost  of $542 million).  A breakdown of capital  and O&M costs for each

component  of this alternative  is presented  in Table 7.4-2. This alternative  requires approximately  28 years  for

implementation.
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Table 7.1-1 Description  of Water Technologies’ Page 1 of 2

Technology Description

Dewatering DeWatering involves  the withdrawal of groundwater fim an underground water-
bearing  zone, effixtively  lowering  the water table  in an area A lower water
table  separates  contamination  in soil near the surface  from groundwater.

Prior to dewatering,  groundwater levels  are close to the ground surface.  In
areas of shallow  groundwater,  it is relatively easy for chemical  spills  or
contaminants  in soil near  the surfhce to migrate down to the groundwater.
Following dewatering,  contaminated  soil  and groundwater are separated  horn
each other and further contamination  of groundwater is reduced.

DeWatering is also used in construction  and demolition  activities  in areas of
shallow  groundwater to stabilize  subsurfhc.e  soil. For example,  before an old
building  and its basement  can be demolish~  the ground around it is dewatered.
Once an area is dewatered,  heavy  equipment  can be used and water is prevented
fkom filling  up the excavation.  Dewatering also reduces  the chances  that the
underground  walls  will cave in on workers.

Granular-Activated GAC adsorption  refm to the removal  of dissolved  contaminants  from an
Carbon Adsorption aqueous  stream, although  it may also be applied  to gaseous  streams.  In the

GAC process,  water containing  dissolved  organic  compounds  is brought into
contact  with GAC, onto which  the organic  compounds  preferentially  adsorb,
The attraction  of organic  molecules  in solution  to the surface of the carbon is
dependent  on tbc strength  of the molecular attraction  between the carbon and the
organic  contaminant,  the molecular  weight of the contaminant,  the type and
characteristics  of the carbon, the surface  area of the carbon,  and the pH and
temperature  of the solution.  The GAC process  option  can be used as a single
treatment  technology  or as one of a series of treatments designed  to optimally
address  a contaminant  mixture  in a treatment  process  train.

Air Stripping Air stripping  is an effective  and proven method  for removal  of volatile organic
compounds  from water.  The process  involves  the removal  of the volatiles  from
an aqueous  stream by mass transfer through countercurrent contact  of the stream
with air. Air stripping  is a means  for transferring the contamination  fkom the
liquid phase to gas (vapor).  The gases are collected  and rquire additional
treatment.

rms\l  580G



Table 7.1-1 Description  of Water Technologlea’ Page 2 of 2

Technology Description

In Situ  Biological In situ biodegradation,  or biological  treatmenL  takes  advantage of naturally
Treatment oaurring  microorganisms  in the aquifer that are capable  of breaking down and

destroying  contaminants. In situ means  “in place;”  the term is appended  to the
name  of this technology because  the degradation  occurs  underground in the
aquifer.

The microorganisms  that make  this  trea!ment  technology work are already
present  in the aquifm, but they are not plentiful  enough  to significantly  decrease
the concentration  of mntaminants  in the aquifer.  To encourage their growth,
oxygen  and nutrients containing  nitrogen are added  to the aquifer.  l%is is done
by extmcting  some of the groundwater, adding  chemicals  to the water, and then
reinfecting  it into the aquifer.  The microorganism population increases  after  the
nutrients are added.  TIIC contaminants  serve  as a source  of food for the
microorganisms, with the result  that the contaminant ts are destroyed.

Groundwater Groundwater extraction  methods  may be used to collect  contaminated
Extraction/Reinfection groundwater born aquifers  for surfhce treatment and reinfection, to dewater

excavations  in areas with a shallow  water table,  andlor to contain  a plume of
contaminated  groundwater.  The design of the extraction  system  is determined
by site-specific  conditions  and the intended  purpose of the system.  For
example,  an intercept  system  may b designed  to capture  either the leading  edge
of a plume  or the most  contaminated  potiion  of the plume.  Under a mass-
reduction  approach,  an extraction  system  is designed  to capture  the central  mass
or most contaminated  portion  of the plume.  In addition to removing the mass
of contamination,  a mass reduction  or dewatering approach eliminates  contact
between  overlying  contaminated  soil and groundwater by lowering the water
table. The layout, pumping rates, well  spacing,  etc., all differ for each of these
examples  depending  on the desired  effect.  The groundwater extraction
technology  under consideration  is extraction  wells, with provisions for
trencheshimins  if needed.  The reinfection  method under consideration is a
recharge  trench.  Extracted  water is pumped  to a treatment  facility  and the
effluent  born treatment  is reinfected.  Recharge  trenches  are excavated  to a
depth suftlcient  to convey  water to the water table  and may use any type of
buried conduit  used to convey  liquids  by gravity flow.

I Detailed  discussion of all water remediation  technologies  considered  is presented  in the Detailed  Analysis  of Alternatives
rcpom
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Table 7.1-2 Description  of Structures  Technologies’ Page 1 of 2

Technology Description

Structures  Demolition

Salvage

On-Post  Landfill

Structures  demolition  involves  the physical  dismantling  of structures,  sizing  of
debris,  and separation  of salvageable  materials.  Dismantling  requires the use of
medium  to heavy  quipment to demolish  a structure,  i.e., to take it apart  piece
by piece.  The stxueture  is broken up using  bulldozers, backhoes,  wrecking balls,
clamshells,  universal  processors  with cutting  shears  or other similar types  of
quipment.  Contaminants  are not treated  through this process,  but the volume  is
decreased  and converted  to a more workable form for subsequent  treatment or
disposal.  Dust-control  measures  are commonly  taken  during the operation,
generally  consisting  of spraying  or misting water over the work area.
Dismantling is applicable  to all types  and shs of structures  as well as pipes  and
tanks.

Salvage  consists  of recycling  scrap  metal,  process  equipment and piping.  It
represents  an opportunity to reduce  disposal  costs  and minimize waste  streams.
Materials  that are salvaged  include metal  structure  materials (rebar,  support
beams,  etc.) and process  quipment and piping.  In addition,  salvage  includes
the recycling  of any metal  materials  that are stockpiled  in “lmeyards”  on post.
All metal  materials  horn Army-owned structures  are salvaged  through the
Defense  Reutilization  and Marketing  Off]ce. Metal  materials  may either be
resold  to sahmge companies,  recycled on or off post or redistributed  to Army
facilities.

A landfill  securely  contains  contaminated  structure  debris  by providing a
physical  barrier  both above and below the contaminated material.  The 10w-
permeability  cover  protects  human and biota receptors  horn direct contact  with
the contaminants,  and the low-permeability  liner  restricts  contaminant  mobility,
protecting the underlying soil  and groundwater.  The kmdfill  technology is
applicable  primarily  for the disposal  of untreated  soil  and debris,  but may also
be used for the disposal  of treated  debris  and soil/debris  mixtures.  In addition,
oversize  materials  removed  during  materials-handling  activities  for both soil  and
stmctures treatment  alternatives  will also rquire  placement in a landfill.

Caustic  Washing of Caustic  washing  is a physical/chemical  treatment  process  in which  agent-
Agent-Contaminated contaminated  structural  debris  is excavate~  mixed  with caustic  wash fluids  in an
Structure  Debris aboveground  unit to degrade  agent, and then separated  born the fluids.  The

process  is carried  out at ambient  temperature  and atmospheric pressure.  The
makeup  of the treatment  solution  is based upon suspected  contaminants  and
suspected  contaminant  concentrations.  At RMA this process  is based  upon the
suspected  presence  of GB, VX, lewisite,  and mustard.  Although there  are
chemical  treatment  ahematives  that more effectively  treat each individual
contaminant,  this process  has been designed  to treat  all aforementioned
compounds  and genemte  by-products  of greatly reduced  toxicity.
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Table 7.1-2 Description  of Structures  Technologies’ Page 2 of 2

Technology Description

Multilayer  Cap A multilayer  cap reduces  both the migration of hazardous substances  into the
surrounding environment by mhimizhg  deep percolation through the
contaminated  media and the potential  for direct  exposures  by humans  or biota to
contaminated  media through mntainxnent  (i.e., the isolation  of the contaminated
media).  From top to bottom, a multilayer  cap generally consists  of three layers:
a 4-ft-thick soilhegetation  layer  designed  to minimiz erosion  and promote
drainage;  a l-ft-thick  layer  of crushed  concrete  or cobbles  as a biota barrier
seining to protect the underlying low-permeability  soil lay~, and a 2-fMhick
layer  of compact~  low-permeability  soil. The cap is constructed  with
sufficient  slope to prevent  pending of rainwater.  ‘I%e vegetation  used for the
top layer  consists  of locally  adapted  perennial  grosses  and low-growing plants
selected  to minimize erosion  and discoumge  bunowing animals  horn using  the
cover  as habitat.

1 Detailed discussion of all structures remediation  technologies  considered  is prcscntcd  in the Detailed  Analysis  of Akmatives
report
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Table 7.1-3 Description  of Soil Technologies’ Page 1 of 4

Technology Description

Soil Cover

Excavation Excavation  is the removal  of soil, debris,  drums,  pipes,  tanks,  or any other solid
material  fkom the ground. Examples  of conventional  excavation  equipment are
bulldom,  backhoes,  clamshells,  drag lines, tint-end  Ioaden,  and scrapers.
Excavated  soil is loaded and transported to a disposal  area or treatment fxility.
Backfilling  (using on-post  borrow material) and reclamation is required
following  excavation.  Additional process  requirements for excavation  may
include  dust suppression,  control  of air emissions,  dewatering, or removal  of
debris  or UXO.

A soil cover  isolates  the contaminated  media fkom potential  receptors,  such as
humans  or bio~ thereby  preventing direct  exposures  through direct  contact.  A
soil  cover  consists  of a variabl-thickness  layer  of soil and may include  crushed
or formed  concrete  layers  as biotakxcavation  baniers.  Soil covers  may be
sloped  for erosion  control  and are vegetated  with locally  adapted  perennial
grasses  and low-growing plants.  A soil cover  is not intended  to provide a
low-permeability  bamier to infiltration.

Multilayer  Cap A multilayer  cap reduces  both the migration of hazardous  substances  into the
surrounding  environment  by minirntig  deep percolation through the
contaminated  media and the potential  for direct  exposures  by humans  or biota to
contaminated  media  through  containment  (i.e., the isolation  of the contaminated
media).  From top to bottom,  a multilayer  cap generally consists  of three  layers:
a 4-ft-thick soil/vegetation  layer  designed  to minimize erosion  and promote
drainage;  a 1-R-thick layer of crushed  concrete  or cobbles  as a biota bamier to
protect  the underlying low-permeability  soil  laym, and a 2-fi-thick layer  of
compact~  low-permeability  soil. The cap is constructed  with sufllcient  slope
to prevent  pending of rainwater.  The vegetation  used for the top layer consists
of locally  adapted  perennial  grasses  and low-growing plants  selected  to
minimize  erosion and discourage  burrowing animals  horn using  the cover  as
habitat.

Slumy Wall Slumy walls  are vetiical  barriers  that seine to impede  the lateral  flow of
contaminated  groundwater.  The installation  of a slumy  wall entails  the
excavation  of a trench,  placement  of the slurry mixture in the trench,  and
addition  of fill  material  in the shiny-filled  trench.  The slurry  wall mixture
(commonly  backfill  soil, bentonite,  and water) is selected  based  on compatibility
and optimization  concerns.  The completed  shiny wall acts as a low-
pcrmeability  bamier to lateral  groundwater flow. Slurxy walls may be installed
around sites in conjunction  with a multilayer  cap to form an isolation  cell
around the contaminated  soil.

.
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Table 7.1-3 Description  of Soil Technologies’ Page 3 of 4

Technology Description

Caustic  Washing  of Caustic  washing is a physical/chemical  treatment  process  in which agent-
Agent-Contaminated contaminated  soil is excava@  mixed with caustic  wash fluids  in an
Soil aboveground  unit to degrade  agen~ and then separated  from the fluids. The

process  is carried  out at ambient  temperature and atmospheric  pressure.  The
makeup  of the treatment solution  is based upon suspected  contaminants  and
suspected  contaminant  concentrations.  At RMA, this  process  is based  upon the
suspected  presence  of GB, VX, lewisite,  and mustard.  Although there  are
chemical  treatment  alternatives  that more effectively  treat each individual
contaminan~  this process  has been designed  to treat all aforementioned
compounds  and generate  byproducts  of greatly reduced toxicity.

Incineration

Stabilization/
Solidification

Incineration  is a h.igh-tempcmture  process  that uses either direct or indirect  heat
exchange  to alter or destroy  organic  contaminants  in soil, sludge,  scdimen~  or
debris. In general,  the operating  ternpemture  of the incinemtor  (640”C to
1,000”C) is high enough to destroy  the contaminants  by oxidation or pyrolysis.
Natural  organic  material  is also burned out of the soil matrix.  Incineration  will
remove,  but not destroy,  volatile  metals  such as mercury and arsenic.  Off gas
horn the incinerator  passes  through  a cyclone  separator to remove particulate.
Residual  organic  contaminants  are destroyed  in a secondary  combustion
chamber.  Off gas from the secondary  combustion  chamber is treated for
paxticulates  and acid-gas  emissions.

Solidification/stabiliation  processes  use additives,  or binding agents,  to limit  the
mobility  of contaminants  and improve  the physical  characteristics  of the waste
by eliminating  free liquids  and producing a solid  with high structural  integrity.
Although  solidificationhtabilization  has historically  addressed  inorganic
contamination  through  the use of cement-based  agents,  the advent  of specialized
additives  has broadened  the applicability  to media containing both inorganic  and
organic  contamination. Solidificatiordstabilizition  can be accomplished  using ex
situ  or in situ processes.  Ex situ  processes  rely on mechanical  mixing
equipment,  such as a pug mill, to properly  mix the contaminated soil  with the
binding  agents. Mixing  for in situ processes  is accomplished  using auger  or
rotor  mixers.  The binding  agents  are either  placed  on the soil  surface  and are
drawn in by the mixing  equipment  or are injected  through nozzles  in the augers.
An overlapping  drilling  pattern  is used to obtain  complete contact  with the
contaminated  soil  volume.

Agricultural  Practices This technology  consists  of using landfanning techniques either with f-
(Landfarmi.ng) machinery  (V-ripper,  plow, and disk) or a soil  stabiliur along with seeding  to

facilitate  stabilization  and attenuation  of contaminants  in surface  soils (O-f? to
1 -ft depth interval).  Mixing  surface  contamination  with the soil below is
expected  to promote  contaminant  loss  and to reduce both contaminant  exposure
to surface  receptors  and migration  of contaminants  by surface  dust dispersion.
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Table 7.13 Description  of Soil Technologies’ Page 4 of 4

Technology Description

Pipe Plugging This process  option consists  of filling  the interior of pipes  with grout. ‘Ihe
purpose  is to eliminate  this contaminant  migration pathway and immobilize
contamination  within the pipe, reducing its  mobility.  The technique involves
using a mobile grout plant to mix and inject  the plugging material  into the pipe.
The pipes  to be plugged  are first  drained  of any residual  liquids,  and any fittings
that block  the grout are cut from the pipe run. Aboveground pipe sections  are
cut into manageable  lengths  of 100 h for diameters up to 12 inches  and 50 h
for diameters  up to 36 inches. ‘Ihe grout is pumped into the pipe run from the
low end until  it exits  the high cn~ which is closed  once grout starts  coming  out.
l%e lower  end is then closed  off, and the grout is allowed to harden.  pumping
grout from the low end to the high end helps  to prevent the formation  of voids.

1 Detailed  discussion  of all soil rcmediation  technologies considered is presented in the Detailed Analysis of Alternatives
report.
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Table 7.14 Site Evaluation Criteria  and Principal  Threat Criteria for Soil Page 1 of 1

Acute and Subchronic  Risk-Based
Chronic  Risk-Based  Criteria Criteria  O- to 1-h Interval (where lower

O- to I O-fl Interval than chronic)

Preliminary  Remediation
Contaminants  of Concern Principal Threat Criteria* Site Evaluation Criteria* Goals* Site Evaluation  Criteria*

Aldrin 720 71 0.72 3.8
Benzene 10,400 1,040 10
Carbon Tetrachloride’ 2,300 30 2.3
Chlordane’ 3,700 55 3.7 12
Chloroacetic Acid’ 77,000 77 77
Chloroberuene’ 850,000 850 850
Chloroform’ 48,000 370 48
DDE 13,000 1,300 13
DDT’ 14,000 410 14
DBCD 200 8 0.2
1,2-Dichloroethane 3,200 320 3.2
1, l-Dichloroethene 520 52 0.52
DCPD1 NA 3,700 3,700
Dieldrin 410 41 0.41
Endrin’ 230,000 230 230
HCCPD’ NA 1,100 1,100
Isodrin’ 52,000 52 52

14

3.7

56

Methylene Chloride’ 35,000 2,300 35
1, 1,2,2-Tetrachloroethane 1,500 150 1.5
Tetrachloroethy  lene’ 5,400 410 5.4
Toluene’ NA 7,200 7,200

TCE 28,000 2,800 28
Arsenic 4,200 420 4.2 270

Cadmium’ 24,000 530 50 140

Chromium’ 7,500 39 7.5

Lead’ NA 2,200 2,200

Mercu~’ 570,000 570 570 82

I SEC based on noncarcinogenic  PPLV.
2 Units presented in parts per million.
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Table 7.1-5 Soil Exceedance  Volumes by Medium Group’L Page 1 of 1
Human  Health  Principal  Threat Excess  Biota  Expected Expected UXO

Exceedance Exceedance Volume; Agent UXO Debris
Volume3 Volume o-1 ft volume Volume Volume’

Medium  Group/Subgroup (BCY) (BCY) (BCY) (BCY) (BCY) (BCY)

Munitions  Testing o 0 0 450 89,000
NoW Plants
Toxic Storage Yards
Lake Sediments
Ditches/Drainage
Stilcial  Soil
Basin A
BasixI  F Wastepile
Secondary  Basins
Former  Basin F
Sanitary/Process  Water Sewers
Chemical  Sewers
Complex  Trenches
Shell  Trenches
Hex Pit
Sanitary Landfills5
Section 36 Lime Basins
Buried M-1 Pits
S.P. Central Processingc
S.P. Ditches
S.P. Balance  of Areas
Buried Sediments
Sand Creek Lateml
Section 36 Balance  of Areas
Burial  Trenches

220
2,700

19,000
0

87,000
)60,000
600,000

32,000
740,000

0
86,000

400,000
100,000

3,300
14,000
54,000
26,000

110,000

33,000
130,000

16,000

15,000
64,000
28,000

0
0
0
0

1,500

32,000
600,000

0
180,000

0
46,000

400,000
100,000

3,300

0
9,000

22,000

38,000
3,400

11,000
0
0
0
0

Total 2,700,000 1,400,000

17,000

0
19,000
23,000

460,000

88,000
0

140,000
0
0
0
0
0

0

23,000

0

0

27,000
22,000

510,000
0

90,000
140,000

0

1,600,000

61
220

710 94 47,000

69
1,300 1,300 130,000

91
29

160

160 50 5,000

300 160 78,000
12 550 57,000

3,100 2,600 410,000

1

1

3

4

5

6

All volumes presented to two significant figures. Detailed volume calculations are available in the administrative record
(Foster Wheeler 1996).
Individual  volumes presented  here may differ from those presented  in the Detailed Analysis of Alternatives report (Volume IV,
Appendix  A) due to adjustments for overlap between  exceedance categories.  The total volume listed for each medium group
remains consistent  with those presented  in the Detailed Analysis of Alternatives report.
The human health exceedance volume includes the principal threat exceed.ante volume.
The UXO debris volume includes human health exceedance volume as follows: Basin& 16,500 BCY; Complex Trenches,
43,000 BCY; Seetion 36 Balance of Areas, 15,000 BCY; and Burial Trenches,  4,000 BCY.
This medium group also contains 380,000  BCY of nonhazardous soil and debris.
Exceedance  volumes  are based on a 5-II depth cutoff  due to difficulties in deeper excavation at this site.
Additional exeeedance  volumes for the 5-ft to 10-R depth interval are 32,000  BCY human  health volume, including  17,000 BCY
principal  threat  volume.
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Table 7.1-6 Soii Exceedance  Areas by Medium Group’ Page 1 of 1
Human Health Principal  Threat Excess Potential Potential
Exceedance Exceedance Biota Agent Uxo

Medium Group/Subgroup Area (Sy) Area (Sy) Area (sy)2 Area (Sy) Area (sy)
Munitions  Testing o 270,000
North Plants
Toxic Storage Yards
Lake Sediments
Ditches/Drainage
Surficial  Soil
Basin A
Basin F Wastepile
Secondary  Basins
Former Basin F
Sanitary/Process  Water Sewers
Chemical  Sewers
Complex  Trenches
Shell  Trenches
Hex Pit
Sanitary Landfills
Section 36 Lime Basins
Buried M-1 Pits
S.P. Central  Processing
S.P. Ditches
S.P. Balance  of Areas
Buried Sediments
Sand Creek Lateral
Section 36 Balance  of Area.s
Burial  Trenches

330
1,700

45,000
0

260,000
320,000

75,000
92,000

350,000
0

100,000
130,000
32,000

860

12,000
34,000

8,700

140,000

50,000 “
170,000

7,900

34,000
150,000

12,000

Total 2,000,000

0
0
0
0
0

4,500

35,000
75,000

0
110,000

.0
49,000

120,000
32,000

860
0

6,700

8,700
42,000

5,500
8,100

0

0
0
0

500,000

0

50,000
0

57,000
70,000

1,400,000
260,000

0
410,000

0
0
0
0
0

0
69,000

0

0

80,000
65,000

1,500,000
0

270,000
430,000

0

4,700,000

28,000
130,000

430,000 140,000

76,000

390,000 390,000

34,000
8,700

98,000

48,000 15,000

90,000 230,000
7,100 170,000

1,300,000 1,200,000

‘ All areas presented to two significant figures. Detailed area calculations are available  in the administrative record.
2 Biota areas have been calculated to account for overlap with human health exccedance area and potential UXO area
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Table 7.2-1 Description of Water Alternatives Page 1 of 1

Alternative 1 Alternative 2 Alternative 3 Alternative  4
Boundary Systems Boundary Systems / IRAs Boundary Systems / IRAs / Boundary Systems / IRAs /

Dewatering Intercept Systems

Boundary systems continue to
operate, but all on-post
groundwater  IRAs are dismantled.
The lCS captures water from the
Western Plume Group, the
NWBCS captures water from the
Northwest  Boundary Plume
Group, and the NBCS captures
water from the North Boundary
Plume Group.

Boundary systems continue to
operate as in Alternative 1 and the
on-post groundwater  IRAs remain
in operation. The IRAs include the
two capture systems at the Motor
Pool and Rail Yard area in the
Western Plume Group that extract
water and pump it for treatment at
the ICS, the capture system north
of Basin F in the North Boundary
Plume Group that extracts  water
for treatment at the Basin A Neck
System,  and the Basin A Neck
IRA that captures  and treats water
migrating from Basin A.

Boundary systems and IRAs
continue to operate as in
Alternative 2. Dewatering and
treatment systems are instaiied to
remove the contaminated central
portions of the South Plants Plume
Group and Basin A Plume Group
groundwater. Dewatering
accelerates  lowering of the water
table in South Plants and Basin A;
the extracted water is treated in a
new system. The South Tank Farm
Plume in South Plants is treated
separately  by in situ biological
treatment.

Boundary systems and IRAs
continue to operate as in
Alternative 2. Additionally,  an
extraction system is installed in the
Section 36 Bedrock Ridge area to
minimize contaminant  migration
from this part of the Basin A Plume
Group. The extracted water is piped
to the Basin A Neck system.
Groundwater plumes in the South
Plants area are monitored and lake-
Ievel maintenance or other means
of hydauiic containment  wiil be
used to prevent South Plant piumes
from migrating into the lakes at
concentrations exceeding CBSGS.
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Table 7.2-2 Capital ●nd O&M Costs for Water Alternatives’s 2 Page 1 of 1
capital -g Total

Plume Group Total Cost - PW cost’ Total cost Pw cost’ Total cost Pw cost3

Alternative 1
Non.hwest Boundary

Western

Nonb Boundary

Basin A

south Plants

On-Post Water Supply’
Total

Alternative 2
Nofiwest Boundq’

Western

North Boundary

Basin A

south Plants

On-Post Water Supply’
Total

Alternative 3
Northwest Boundary

Western

Notth Boundary

Basut A

south Plartts

On-Post Water Supply4
Total

Alternative 4
Northwest Boundary

W’estem

North Boundiq

Basin A

south Plants

On-Post Water Supply’
Total

o 0 32,500,000 21,500,000 32,500,000

0 0 5,940,000 4,890,000 5,940,000

0 0 51200,000 33,900,000 51200,000

28,500 28,500 3L80,000 2,340,000 3,308,500

0 0 3270,000 2,340,000 3270,000

15,000,000 14,600,000 0 0 15,000,000
15,000,000 14,600,000 %~00,000 65,000,000 111,000,000

0 0 32,500,000 21,500,000 32,500,000

0 0 5,940,000 4,910,000 5,940,000

80,000 80,000 51,400,000 34,100,000 51,480,000

0 0 30,700,000 20,500,000 30,700,000

0 0 3J70,000 2,340,000 3370,000

15,000,000 14,600,000 0 0 15,000,000
15,100,000 14,700,000 124,000 83,400,000 139,000,000

0 0 32,500,000 21,500,000 32,500,000

0 0 5,940,000 4,910,000 5,940,000

80,000 80,000 51,400,000 34,100,000 51,480,000

7,050,000 6,940,000 41,300,000 27,600,000 48,350,000

5,740,000 5,740,000

15,000,000 14,600,000
27,900,000 27,400,000

0 0
0 0

80,000 80,000

3,540,000 3,540,000

80,000 80,000

15,000,000 14,600,000

20,000,000 14,100,000 25,740,000

0 0 15,000,000
51,000,000 102,000,000 179,000,000

32,500,000 21,500,000 32,500,000

5,940,000 4,910,000 5,940,000

51,400,000 34,100,000 51,480,000

29,800,000 19,800,000 33,340,000

7,400,000 5,100,000 7,480,000

0 0 15,000,000
— 18,700,000 18,300,000 127,000,000 85,400,000 146,000,000 , ,

21,500,000

4,890,000

33,900,000

2,368,500

2,340,000

14,600,000
80,000,000

21,500,000

4,910,000

34,180,000

20,500,000

2,340,000

14,600,000
98,000,000

21,500,000

4,910,000

34,180,000

34,540,000

19,840,000

14,600,000
130,000,000

21,500,000

4,910,000

34,180,000

23,340,000

5,180,000

14,600,000
104.000.000

I Detailed discussion of cost estimates is presented in the Detailed Analysis of Alternatives report.
1 All costs presented in 1995 dollars.
1 Resent-worth calculations are based on a 3 percent discount rate.
4 Based on acquisition of a water supply of 1,500 acre-feet. Final on-post water requirements will be determined in the water

management plan during remedial design.



Table 7.3-1 Description  of Structures Alternatives Page 1 of 1

Alternative 1 Alternative 2 Alternative 3
Landfill/Cap  in Place Landfill/Consolidate Landfill

●

●

●

No Fuwre Use, Significant Contamination ●

History:  The structures are dismantled using
dust controls, metals salvaged (if appropriate),
and the remaining debris disposed in the on-
post hazardous waste landfill.

No Future Use, Other Contamination  Histoq:
The structures are dismantled using dust ●

controls, metals salvaged (if appropriate), and
the remaining debris consolidated  and capped
(multilayer caps) in one of three places: the
Rail Yard, North Plants, or the South Plants
Central Processing Area.

No Future Use, Agent History:  The structures ●

are dismantled using dust controls and air
monitoring,  the debris monitored for the
presence of Army chemical agent and caustic
washed as necessary,  and the resulting  debris
disposed in the on-post hazardous waste
landfill.

No Future Use, Significant Contamination ●

History:  The structures are dismantled using
dust controls, metals salvaged  (if appropriate),
and the remaining debris disposed in the on-
post hazardous waste landfill.

No Future Use, Other Contamination  History:
The structures are dismantled using dust ●

controls,  metals salvaged  (if appropriate), and
the remaining debris disposed in the Basin A
consolidation area.

No Future Use, Agent History: The structures
are dismantled using dust controls and air
monitoring,  the debris monitored for the ●

presence of Army chemical agent and caustic
washed as necessary, and the resulting debris
disposed in the on-post hazardous  waste
landfill.

No Futuw  Use, Significant Contamination
History:  The  structures are dismantled
using dust controls, metals salvaged  (if
appropriate), and the remaining debris
disposed in the on-post hazardous  waste
landfill.

No Future Use, Other Contamination
History:  The  structures are dismantled
using dust controls,  metals salvaged  (if
appropriate), and the remaining debris
disposed in the on-post hazardous  waste
landfill.

No Future Use, Agent History: The
structures are dismantled using dust
controls and air monitoring,  the debris
monitored for the presence  of Army
chemical agent and caustic washed as
necessary, and the resulting debris
disposed in the on-post hazardous  waste
landfill.

RMA ROD 6.96 jb
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Table 7.3-2 Caoital  and O&M Costs for Structures  Atternativesl$  2 Paae 1 of 1. w

Capital Opemting Total
Medium GrouD Total Cost PW Cost3 Total Cost Pw cost3 Total Cost Pw cost3
Alternative  1

No Future Use, Significant
Contamination  History

No Future Use, Other
Contamination  History

No Future Use, Agent History
Total

Alternative  2
No Future Use, Significant

Contamination  History
No Future  Use, Other

Contamination  History
No Future Use, Agent  History

Total

Alternative  3
No Future Use, Significant

Contamination  Histo~
No Future Use, Other

Contamination  History
No Future Use, Agent  History

Total

1,088,000 1,014,000 13,206,000 12~52,000 )4,294,000  13,266,000

72,000 68,000 38,728,000  35,685,000 38,800,000 35,753,000
5,888,000  5,517,000  55,323,000 51,345,000 61,211,000 56,862,000
7,048,000  6,599,000 107,257,000 99~82,000  114,000,000  106,000,000

1,088,000 1,014,000 13~06,000  12~52,000 14294,000 13,266,000

0 0 36,636,000 34,030,000 36,636,000 34,030,000
5,888,000  5,517,000  55,323,000  51,345,000 61J1  1,000 56,862,000
6,976,000  6,531,000  105,165,000 97,627,000 112,000,000  104,000,000

1,088,000 1,014,000 13,206,000 12~52,000 14,294,000 13~66,000

4,112,000 3,834,000  37,847,000 35,098,000 41,959,000 38,932,000
5,888,000  5,517,000  55,323,000  51,345,000 61,211,000 56,862,000

11,088,000 10,365,000 106,376,000 98,695.000 118,000.000  109.000.000. .

1 Detailed discussion of cost estimates is presented  in the Detailed Analysis of Alternatives report.
2 All costs presented in 1995 dollars.
3 Present-worth  calculations are based on a 3 percent discount  rate.

IUWl 582 G.DC)C



Table 7.4-1 Description  of Soil Alternatives Page 1 of 6

Alternative 4 Alternative 5
Medium Groups/ Alternative  I Alternative 2 Alternative 3 Consolidation/Caps/ CapsfIleatment/
Subgroups Caps/Covers  1 Landfill/Capsi Landfilll Treatment/Landfill Landfilll

Munitions Testing Munitions screening; off-
post detonation of UXO;
landfill debris and soil
above TCLP.

North Plants Landfill human health
exceedance;  agent
monitoring during
excavation; caustic
washing;  install soil
cover over soil posing
risk to biota and
processing area.

Toxic Storage Landfill human health
Yards exceedance;  utilize New

Toxic Storage Yard for
borrow area; agent
monitoring during
excavation and site
preparation;  caustic
washing.

Lake Sediments Landfill human health
exceedances;  additional
action determined by
Parties based on
continuing monitoring of
biota in these areas.

Munitions screening;
off-post  detonation of
UXO;  landfill debris
and soil above TCLP.

Landfill human health
exceedance;  agent
monitoring during
excavation; caustic
washing; install soil
cover over soil posing
risk to biota and
processing area.

Landfill human health
exceedance;  utilize New
Toxic Storage Yard for
borrow area; agent
monitoring during
excavation and site
preparation; caustic
washing.

Landfill human health
exceedances;  additional
action determined by
Parties  based on
continuing monitoring
of biota in these areas.

Munitions screening;
off-post detonation of
UXO; landfill debris and
soil above TCLP.

Landfill human health
exceedance;  agent
monitoring during
excavation; caustic
washing; install soil
cover over soil posing
risk to biota and
processing area.

Landfill human health
exceedance;  utilize New
Toxic Storage Yard for
borrow area; agent
monitoring during
excavation and site
preparation; caustic
washing.

Landfill human health
exceedances  and soil
posing risk to biota
(Upper Derby Lake);
deferral to USFWS for
aquatic  sediments.

Munitions screening;
off-post detonation of
UXO;  landfill debris
and soil above TCLP.

Landfill human health
exceedance; agent
monitoring during
excavation;  caustic
washing; install soil
cover over soil posing
risk to biota and
processing area.

Landfill human health
exceedance;  utilize New
Toxic Storage Yard for
borrow area; agent
monitoring during
excavation and site
preparation; caustic
washing.

Landfill human health
exceedances  and
consolidate soil posing
risk to biota (Upper
Derby Lake); deferral to
USFWS for aquatic
sediments.

Munitions screening;
off-post  detonation of
UXO;  landfill debris
and soil above  TCLP.

Landfill human health
excedance;  agent
monitoring during
excavation; caustic
washing; install soil
cover over soil posing
risk to biota and 4
processing area.

Landfill human health
exceedance;  utilize New
Toxic Storage Yard for
borrow area; agent
monitoring during
excavation and site
preparation; caustic
washing.

Landfill human health
exceedances  and soil
posing risk to biota
(Upper Derby Lake);
deferral to USFWS for
aquatic  sediments.

RMA ROD 6.96 jb



Table 7.4-1 Description of Soil Alternatives Page 2 of 6

Alternative 4 Alternative 5
Medium Groupti Alternative I Alternative 2 Alternative 3 Consolidation/Caps/ C&pd~~tment/
Subgroups Caps/Covers 1 Landfill/Capsl Landfilli Treatment/Landfill

Surficial Soil Landfill human health
exceedances;  additional
action determined by
Parties based on
continuing monitoring of
biota in these areas.

Ditches/Drainage Additional action
Areas determined by Parties

based on continuing
monitoring  of biota in
these areas.

Basin A Cap principal threat
and human health
exceedances  and soil
posing risk to biota.

Basin F Wastepile Modifj existing cap
according to RCRA
requirements (composite
cap).

Landfill human health
exceedances; additional
action determined by
Parties based on
continuing monitoring
of biota in these areas.

Additional  action
determined by Parties
based on continuing
monitoring of biota in
these areas.

Cap principal threat
and human health
exceedances and soil
posing risk to biota.

Modify existing cap
according  to RCRA
requirements
(composite cap).

Landfill human health
exceedances;  additional
action determined  by
Parties based on
continuing monitoring
of biota in these areas.

Landfill soil posing risk
to biota.

.

Landfill principal threat
and human health
exceedances;  cap entire
site includin soil posing

!risk to blots.

Modify existing cap
according to RCRA
requirements (composite
cap).

Landfill human health
exceedances;
consolidate soil posing
risk to biota in Basin A,
Former Basin F, and
South Plants; additional
action determined by
Parties based on
continuing monitoring
of biota in these areas.

Consolidate soil posing
risk to biota in Basin A.

Construct soil cover
with concrete  barrier
over principal  threat
and human health
exceedances and soil
posing risk to biota;
consolidate soil posing
risk to blotdstmctural
debris from other sites.

Landfill entire wastepile
(principal  threat
exceedance) in triple-
Iined cell (excavate with
vapor control)  after
drying saturated
materials.

Agricultural practices
for soil posing risks to
biota and landfill human
health exceedances.

Landfill soil posing risk ‘
to biota.

Thermal resorption of
principal threat soil;
landfill human health
including treated soil;
cap entire site including
soil posing risk to
biota.z

Thermal deso~tion of
entire wastepile
(principal  threat
exceedance) (excavate
with vapor control);
landfill treated soil.

RMA ROD 6.% jb



Table 7.4-1 Description  of Soil Alternatives Page 3 of 6

Alternative 4 Alternative 5
Medium Groups/ Alternative I Alternative 2 Alternative 3 Consolidation/Caps/ Cap#Treatment/
Subgroups Caps/Covers’ Land fill/Capsl Landfilli Treatment/Landfill Landfill 1

Former Basin F Modify existing cap to Modify existing cap to Landfill principal threat In situ solidification/ Thermal resorption  of
RCRA-equivalent cap. RCRA-equivalent  cap. and human health stabilization of principal principal threat soil

exceedances  (excavate threat exceedance (excavate under vapor
under vapor enclosure); volume; cap entire site enclosure); landfill
cap entire site. with RCRA-equivalent human health

cap. exceedances  including
treated soil; cap entire
site.

Secondary  Basins Cap human health
exceedances and soil
posing risk to biota.

Sanitary/Process Plug remaining
Water Sewers manholes.

Chemical Sewers Plug sewer lines.

Landfill human health
exceedances  and soil
posing risk to biota.

Plug remaining
manholes.

Plug sewer lines in
South Plants Central
Processing  Area and
Complex Trenches;
landfill remaining
principal threat and
human health
exceedances.z

Landfill human health Landfill human health Landfill human health
exceedances  and soil exceedances;  install soil exceedances  and soil
posing risk to biota. cover over soil posing posing risk to biota.

risk to biota.

Landfill sewer lines. Plug remaining Plug remaining
manholes. manholes.

Landfill principal threat Plug sewer lines in Thermal resorption of
and human health South Plants Central principal threat soil;
exceedances.z Processing Area and landfill human health

Complex Trenches; exceedances  including
landfill remaining treated principal threat
principal threat and soil.z
human health
exceedances.z

Complex Trenches Cap principal threat and Cap principal threat and Cap principal threat and Cap (RCRA-equivalent Cap principal threat and
human health human health human health cap with concrete human health
exceedances  and soil exceedances  and soil exceedances  and soil barrier) principal threat exceedances  and soil
posing risk to biota and posing risk to biota and posing risk to biota and and human health posing risk to biota and
install a slurry wall install a slurry wall install a slurry wall exceedances  and soil install a slurry wall
around disposal trenches. around disposal around disposal posing  risk  to biota and around disposal

trenches. trenches. install a slurry wall trenches.
around disposal
trenches.

RMA ROD 6.96 jb



Table 7.4-1 Description  of Soil Alternatives Page 4 of 6

Alternative 4 Alternative 5
Medium Groups/ Alternative I Alternative 2 Alternative 3 Consolidation/Caps/ CapWIleatment/
Subgroups Caps/Covers’ Lanclfill/Capsl Landfill[ Treatment/Landfill Landfill 1

Shell Trenches Modify existing cover Modify existing cover Landfill trenches after
and install slurry wall and install slurry wall materials handling
around trenches. around trenches. (excavate with vapor

control).

Hex Pit Install cap and slurry Install cap and slurry Landfill disposal pit
wall around trenches. wall around trenches. after materials handling

(excavate with vapor
control).

Sanitary Landfills Cap entire site.

Section 36
Lime Basins

Landfill human health Landfill human health
exceedances,  debris, exceedances,  debris,
and soil posing risk to and soil posing risk to
biota. biota.

Modify existing cover. Modify existing  cover. Landfill principal threat
and human health
exceedances;  cap entire
site.z

Modify existing cover to
be RCRA-equivalent
cap and modify existing
sluny wall around
trenches.

Treatment  of
approximately  1,000 bcy
of principal threat
material using an
innovative thermal
technology and landfill
remaining soil (excavate
with vapor control).
Treatment  will be revised
to a solidificatiord
stabilization technology
if all evaluation criteria
for the innovative  thermal
technology are not met.

Landfill human health
exceedances;
consolidate debris and
soil posing risk to biota
in Basin A.

Landfill principal threat
and human health
exceedances  in triple-
Iined cell; repair
existing soil cover.z

Incinerate trenches;
landfill treated soil
(excavate with vapor
control).

Incinerate disposal pit;
landfill treated soil
(excavate with vapor
control).

Landfill human health
exceedances,  debris,
and soil posing risk to
biota.

Landfill principal threat
and human health
exceedances;  cap entire
site.z

RMA ROD 6.%jb



Table 7.4-1 Description of Soii Alternatives Page 5 of 6

Medium Groups/ Alternative 1
Subgroups Caps/Covers’

— —. .—. —. . . . . . —..  .—

Buried M-1 Pits lnstali cap and slurry
wall around entire site.

South Plants Cap principal threat
Central Processing and human health
Area exceedances  and soil

posing risk to biota.

South Plants
Ditches

Cap principal
threat and human health
exceedances  and soi I
posing risk to biota.

South Piants Cap principal
Baiance  of Areas threat  and human health

exceedances  and soil
posing risk to biota.

Alternative 4 Alternative 5
Alternative 2 Alternative 3 Consolidation/Capd Cap~reatment/
Landfill/Capsi Landfill 1 Treatment/Landfili Landfilll
———. — —

Install cap and slumy
wall around entire site.

Cap principal threat
and human health
exceedances  and soil
posing risk to biota.

Landfill principal
threat and human health
exceedances  and soil
posing risk to biota.

Landfiii principal
threat and human health
exceedances  and soil
posing risk to biota.z~s

Landfill principal threat
and human health
exceedances  (excavate
with vapor controi).z

Landfill principal
threat and human health
exceedances;  cap entire
site includin soil posing

9risk to biota.

Landfill principal
threat and human health
exceedances  and soil
posing risk to biota.

Landfill principal
threat and human health
exceedances  and soii
posing risk to biota.z~g

Soiidificatiord
stabilization and
Iandfili of principal
threat and human health
exceedances  (excavate
with vapor control).z

Landfiil principal
threat and human heaith
exceedances  (excavate
to depth of 5 feet);
construct soil cover with
biota barrier over entire
site including soil posing
risk to biota; consolidate
soil posing risk to biota
from other South Plants
sitesoz

Landfiil principal
threat and human health
exceedances;  consolidate
soil posing  risk to biota
into  excavated areas;
instail  soil  cover
(variable thickness)  over
entire site.

Landfill principal
threat and human heaith
exceedances;  consolidate
soii posing risk to biota
into excavated areas;
install soil cover
(variable thickness) over
entire site.zts

Solidification/
stabilization and
Iandflli of principal
threat and human health
exceedances  (excavate
with vapor control).z

Thermal  resorption and
solidification of
principal threat
exceedances;  landfill
human health
exceedances  including
treated soil; cap entire
site including soil
posing risk to biota.z

Thermal resorption of
principal threat soil;
landfill human health
exceedances,  including
treated soii and soil
posing risk to biota.

Thermal resorption  of
principal threat soil;
Iandfili human health
exceedances,  including
treated soil and soil
posing risk to biota.z~g

RMA ROD 6.96 jb



- Table 7.4-1 Description  of Soil Alternatives Page 6 of 6

Alternative 4 Alternative 5
Medium Groups/ Alternative 1 Alternative 2 Alternative 3 Consolidation/Caps/ Cap#Ikeatment/
Subgroups Caps/Coversl Landfill/Caps] Landfill 1 Treatment/Landfill Landfilll

Buried Sediments

Sand Creek Lateral

Section 36
Balance of Areas

Burial Trenches

Cap human health
exceedances.

Cap human health
exceedances and soil
posing risk to biota.

Cap human health
exceedances and soil
posing risk to biota.

Landfill human health

Landfill human health
exceedances.

Landfill human health
exceedances and soil
posing risk to biota.

Landfill human health
exceedances and soil
posing risk to biota.z~s

Landfill human health
exceedances.z~J exceedances.z~s

Landfill human health
exceedances.

Landfill human health
exceedances  and soil
posing risk to biota.

Landfill human health
exceedances  and soil
posing risk to biota.z~s

Landfill human health

Landfill human health
exceedances.

Landfill human health
exceedances;  consolidate
soil posing risk to biota
into Basin A.

Landfill human health
exceedances;  consolidate
soil posing risk to biota
into Basin A; install soil
cover (variable thickness)
over entire site.zJ

Landfill human health
exceedances.z9s exceedances.2~J

Landfill human health
exceedances.

Landfill human health
exceedartces and soil
posing risk to biota.

Landfill human health
exceedances  and soil
posing risk to biota.2*J

Landfill human health
exceedances.zts

1 Cap consists of a clay/soil cap unless otherwise noted.
2 Agent monitoring during excavation and treatment of any soil containing agent by caustic  washing.
3 Munitions Scr=ning pfior [0 excavation,  Off.pst detonation  of any munitions encounter~,  and kiridfil]ing of munitions debris md associated soil above TCLF?
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Table 7.4-2 Capital and O&M Costs for Soil Altemativesl Page 2 of 5
Capital Cost O&M Cost Total Cost

Medium Group/Subgroup Total Cost Present Worth2 Total Cost Present Worth2 Total Cost Present Worth*
Sitewide Alternative 2- Landfill/Caps

Munitions Testing
North Plants
Toxic Storage Yards
Lake Sediments

Surficial Soil
Ditches/Drainage  Areas
Basin A
Basin F Wastepile
Secondary Basins
Former Basin F
Sanitary/Process Water Sewers
Chemical  Sewers
Complex Trenches
Shell Trenches
Hex Pit

Sanitary Landfills
Section 36 Lime Basins
Buried M- I Pits

South Plants Central Processing Area
South Plants Ditches
South Plants Balance Of Areas
Buried Sediments
Sand Creek Lateral

Section 36 Balance Of Areas
Burial Trenches

Total

$5,930,000
$2,160,000
$3,230,000
$3,100,000

$ I I ,400,000
$0

$55,900,000
$8,280,000

$12,900,000
$38,200,000

$344,000
$12,000,000
$40, Ioo,ooo

$2,980,000

$677,000
$29,700,000

$4,680,000

$1,680,000
$17,400,000

$4,780,000
$47,600,000

$1,890,000

$9,370,000
$26,100,000

$6,900,000

$347.000.000

$5, I 30,000
$1,610,000
$2,790,000
$2,000,000
$7,510,000

$0
$49,000,000

$6,190,000
$8,290,000

$25,600,000
$280,000

$10,000,000
$27,700,000

$2,440,000
$590,000”

$21,500,000
$3,490,000
$1,420,000

$13,800,000
$3,670J)O0

$36,000,000

$1,590,000
$6,200,000

$ I 8,600,000
$5,460,000

$261.000.000

$258,000
$1,360,000

$391,000
$55,600

$246,000
$0

$3,580,000
$6,360,000

$487,000
$2,730,000

$0
$608,000

$6,970,000
$2,650,000

$984,000
$1,210,000
$1,200,000

$1,020,000
$1,820,000

$162,000
$2,130,000

$45,400
$303,000

$1,350,000
$266,000

$36.200.000

$110,000
$581,000
$167,000

$23,800
$105,000

$0
$1,530,000
$2,720,000

$208,000
$1,170,000

$0
$260,000

$2,980,000
$1,140,000

S421,000
$520,000

$513,000

S435,000
$780,000

$69,400

$912,000
$19,400

$130,000
$576,000
$114,000

$15.500.000

$6,190,000

$3,520,000
$3,620,000
$3,160,000

$11,600,000
$0

$59,500,000
$14,600,000
$13,400,000
$40,900,000

$344,000

$12,600,000
$47,100,000

$5,630,000
$1,660,000

$30,900,000

$5,880,000
$2,700,000

$19,200,000
S4,940,000

$49,700,000

$1,940,000
$9,670,000

$27,500,000
$7,170,000

$383.000.000

$5,240,000
$2,190,000
$2,960,000
$2,020,000
$7,620,000

$0
$50,500,000

$8,910,000
$8,500,000

$26,800,000
$280,000

$lo#Xl,ooo
$30,700,000

$3,580,000
$I,olo,ooo

$22,000,000
S4,000,000
$1,860,000

$14,600,000
$3,740,000

$36,900,000
$1,610,000

$6,330,000
$19200,000

$5,570,000

$276,000.000
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Table  7.4-2 Ca~ital  and O&M Costs for Soil Alternatives Page 3 of 5.
Capital Cost O&M Cost Total Cost

Medium Group/Subgroup Total Cost Present Wotih2 Total Cost Present  Worth* Total Cost Present  Worth2
Sitewide Alternative 3- Landfill

Munitions Testing
North Plants
Toxic Storage Yards
Lake Sediments
Surficial Soil
Ditches/Drainage Areas
Basin A
Basin F Wastepile
Secondary Basins
Former Basin F

Sanitary/Process Water Sewers
Chemical Sewers
Complex Trenches

Shell Trenches
Hex Pit
Sanitary Landfills
Section 36 Lime Basins
Buried M-1 Pits
South Plants Central Processing Area
South Plants Ditches

South Plants Balance Of Areas
Buried Sediments
Sand Creek Lateral

Section 36 Balance Of Areas
Burial Trenches

Total

$5,790,000
$2,120,000
$3,030,000
$4,320,000

$ I 1,200,000
$4,270,000

$74,300,000

$8,310,000
$12,700,000

$138,000,000
$10,300,000
$17,800,000
$40,600,000
$35,300,000

$4,770,000
$30,000,000
$Io,loo,ooo

$6,890,000
$28,600,000

$4,71 O,OOO
$46,600,000

$1,870,000
$9230,000

$25,500,000

$6,770,000

$543,000,000

$4,860,000
$1,590,000
$2,620,000
$2,550,000
$7,440,000
$2,830,535

$61,600,000
$5,850,000
$7,450,000

$85,900,000
$8,390,000

$14,900,000
$22,800,000
$24,100,000

$4,020,000

$16,100,000
$7,130,000
$5,800,000

$21,900,000
$3,510,000

$34,000,000
$1,530,000
$6,110,000

$14,800,000
$4,490,000

$372.000.000

$197,000

$1,310,000
$215,000

$84,500
$188,000
$114,000

$4,810,000
$6,360,000

$373,000
$4,450,000

$26,600
$415,000

$6,970,000
$221,000

$7,300
$929,000

$1,430,000
$83,900

$2,270,000
$124,000

$1,570,000
$34,800

$232,000
$914,000

$199,000

$33.500.000

$70,700
$470,000

$77,000
$30,300
$67,500
$40,854

$1,720,000
$2,280,000

$134,000

$1,600,000
$9,516

$149,000
$2,500,000

$79,300
$2,620

$333,000
$511,000

$30,100
$815,000

$44,500

$562,000
$12,500

$83J!O0
$328,000

$7 l~oo

$12.000.000

$5,990,000
$3,430,000
$3350,000
S4,400,000

$11,400,000
S4,380,000

$79,100,000
$14,700,000
$13,1 OO,OOO

$142,000,000
$10,300,000
$18,200,000
$47,600,000

$35,500,000
S4,780,000

$30,900,000
$11,500,000

$6,970,000
$30,900,000

$4,830,000
$48#00,000

$1,900,000
$9,460,000

$26,400,000

$6,970,000

$576,000,000

$4,930,000
$2,060,000
$2,700,000
$2,580,000
$7,510,000
$2,870,000

$63,300,000
$8,130,000
$7,600,000

$87,500,000
$8,400,000

$15,000,000
$25,300,000
$24,200,000

S4,020,000
$16,400,000

S7,640,000
$5,830,000

$22,700,000

$3,550,000
$34,600,000

$1,540,000
$6,190,000

$15,100,000
$4,560,000

$384,000,000
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~ Table 7.4-2 Capital and O&M Costs for Soil Alternatives Page 4 of 5
Capital Cost O&M Cost Total Cost

Medium GrouP/Subwou~ Total Cost Present Worth2 Total Cost Present Worth* Total Cost Present WO*2.
Sitewide Alternative-4 - Consolidation/Capflreatment/Landfill

—

Munitions Testing
North Plants
Toxic Storage Yards

Lake Sediments
Surficial Soil
Ditches/Drainage  Areas
Basin A
Basin F Wastepile
Secondary Basins
Former Basin F
Sanitary/Process Water Sewers

Chemical  Sewers
Complex Trenches
Shell Trenches
Hex Pit

Sanitary Landfills
Section 36 Lime Basins
Buried M-1 Pits

South Plants Central Processing Area
South Plants Ditches
South Plants Balance Of Areas

Buried Sediments
Sand Creek Lateral

Section 36 Balance Of Areas
Burial Trenches

Contingent  Soil Volume

$6,150,000
$2, I 20,000
$3,160,000
$3,790,000

$20,000,000
$2,410,000

$52,900,000
$ I 30,000,000

$7,840,000
$83,200,000

$344,000
$12,000,000
$47,000,000

$2,850,000
$5,180,000

$14,600,000
$8,170,000

$24,000,000
$18,900,000

$3,020,000

$34,900,000
$1,830,000

$4,720,000
$19,100,000

$7,100,000

$9,860,000

$5,320,000
$1,580,000

$2,730,000
$2,440,000

$13,500,000
$1,600,000

$42,500,000
$92,300,000

$5,350,000
$52,800,000

$289,000
$10,400,000
$3 I , I 00,000

$2,330,000
$4,480,000

$11,200,000
$6,090,000

$20,100,000
$15,400,000

$2,390,000

$27,600,000
$1,540,000
$3,130,000

$13,600,000
$6,140,000

$8,020,000

$384.000.000

$379,000
$1,340,000

$334,000

$81,700
$361,000

$0
$4,330,000

$2,180,000
$2,O1O,OOO
$4,210,000

$0
$619,000

$8,370,000
$3,400,000

$9,800
$58,600

$326,000
$192,000

$2,950,000
$142,000

$4,960,000

$66,800
$62,400

$3,500,000
$377,000

$637,000

$40.900.000

$157,000
$557,000
$139,000
$33,900

$150,000

$0
$1,800,000

S904,000

$835,000
$1,750,000

$0
$257,000

$3,480,000
$1,41 O,OOO

S4,100
$24,300

$135,000
$79,800

$1,220,000
$58,900

$2,060,000
$27,700
$25,900

$1,450,000
$157,000

$265,000

$17.000.000

$6,530,000
$3,460,000
$3,490,000
$3,870,000

$20,400,000
$2,410,000

$57JO0,000
$132,000,000

$9,850,000
$87,400,000

S344,000
$12,600,000
S55,400,000

$6,250,000
$5,190,000

$14,700,000
$8,500,000

$24JO0,000
$21,900,000

$3,160,000
$39,900,000

$1,900,000

S4,780,000
$22,600,000

$7,480,000
$10,500,000

$5,480,000
$2,140,000
$2,870,000 I
$2,470,000

$13,700,000
$1,600,000

$44,300,000
$93,200,000

I

$6,190,000
$54,600,000

$289,000
$10,7OO,OOO  ,
$34,600,000

$3,740,000
S4,480,000

$11,200,000
$6230,000

$20#oo,ooo
$16,600,000

$2,450,000
$29,700,000

$1,570,000
$3,160,000

$15,1 OO,OOO
$6,300,000

$8,300,000

$401,000,000Total $525,000,000 , . $566,000,000,. ,.
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Table 7.4-2 Capital  and O&M Costs for Soil Altemativesl Page 5 of 5
Capital Cost O&M Cost Totai Cost

Medium Group/Subgroup Total Cost Present Worth* Totai Cost Present Worth* Totai Cost Present Worthz
Sitewide Aitemative 5- Caps/Treatment/Landtill

Munitions Testing
North Plants
Toxic Storage Yards
Lake Sediments

Surficial Soii
Ditches/Drainage  Areas
Basin A
Basin F Wastepile
Secondary Basins
Former Basin F
SanitiuylProcess Water Sewers
Chemicai  Sewers

Compiex Trenches
Sheli Trenches
Hex Pit
Sanitmy Landfiiis
Section 36 Lime Basins
Buried M-1 Pits
South Piants Centrai Processing Area
South Plants Ditches
South Piants Balance Of Areas
Buried Sediments
Sand Creek Laterai

Section 36 Balance Of Areas
Buriai Trenches

Totai

$5,710,000
$2,130,000
$3,020,000
$4,300,000

$11,700,000
$4,230,000

$73,300,000
$87,200,000
$ i 2,500,000

$151,000,000
$344,000

$19,200,000
$40,800,000
$52,000,000

$5,490,000
$29,700,000
$Io, 100,000
$ i 3,600,000
$29,800,000

$4,740,000
$46,300,000

$1,860,000
$9,150,000

$25,200,000

$6,700,000

$650.000.000

$4,800,000
$ I ,590,000

$2,6 i 0,000
$2,000,000
$6,680,000
$2,570,000

$50,200,000
$63,000,000
$6,550,000

$98,600,000
$297,000

$16,100,000
$22,900,000
$31,100,000

$4,490,000
$14,000,000

$5,450,000
$10,800,000
$24,300,000

$3,640,000
$36,100,000

$1,130,000
$5,380,000

$13,400,000

$5,150,000

$433.000.000

$ I 74,000

$1,310,000
$214,000
$74,600

$166,000
$101,000

$13,300,000
$206,000,000

$329,000
$53,400,000

$0
$12,800,000

$6,970,000
$37,100,000

$1,220,000
$820,000

$1,41 O,OOO
$9,090,000

$13,000,000
$781,000

$3,480,000
$30,700

$205,000
$840,000
$177,000

$363,000,000

$52,300
$393,000

$64,100
$22,400
$49,900
$30,200

$4,000,000
$61,900,000

$98,800
$16,000,000

$0
$3,850,000
$2,090,000

$11,100,000
$367,000
$246,000
$424,000

$2,730,000
$3,890,000

$234,000
$1,040,000

$9,210
$61,500

$252,000
$53,000

$109,OOO,OOO

$5,880,000
$3,440,000
$3,230,000
$4,370,000

$1 I ,900,000
$4,330,000

$86,600,000
$293,000,000

$12,800,000

$204,000,000
$344,000

$32,000,000
S47,800,000
$89,100,000
$6,710,000

$30,500,000
$11,510,000
$22,700,000
$42,800,000

$5,520,000
$49,800,000
$1,890,000
$9,360,000

$26,000,000
$6,880,000

$1,012,000,000

S4,850,000
$1,980,000
$2,670,000
$2,020,000
$6,730,000
$2,600,000

$54,200,000
$125,000,000

$6,650,000
$115,000,000

$297,000
$20,000,000
$25,000,000
$42,200,000

$4,860,000
$14,200,000

$5,870,000
$13,500,000
$28,200,000

$3,870,000

$37,1 OO,OOO
$1,140,000
$5,440,000

$13,700,000
$5,200,000

$542,000,000

,
‘ All costs presented  in 1995 dollars. I

2 Present-worth  calculations based on a 3 percent discount rate.

I
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8.0 Comparative Analysis of Alternatives-

8.0 Comparative  Analysis  of Attematives
‘h purpose  of the comparative  analysis  is to ident@ the advantages  and disadvantages  of each alternative

relative  to the others  and to identi& the tradeofi  to be made  in selecting  the prefemed  alternatives.  A preferred

alternative  was developed  for each contaminated  medium  (groundwater, structures  and soil) because  the

interactions  among  potential  soil  alternatives  and water or stmctures alternatives  were most  effectively

addressed  in this manner.

The NCP identifies  nine criteria to be used in the evaluation  of remedial  alternatives  during  the Detailed

Analysis  of Alternatives  (Figure  8.0-1). Criteria  1 and 2 (Overall Protection  of Human Health and the

Environrnen~  and Compliance  with ARMs)  are considered  “threshold  criteria”  that must  be met by the

preferred  alternative.  Criteria  3 through  7 (Short-Term Effectiveness;  Long-Term Effectiveness;  Reduction  of

Toxicity,  Mobility,  or Volume  through  Treatment;  Implementability;  and Cost)  are considered “balancing

criteria”  because  they are used to achieve  the best  overall  solution,  taking into account technical,  cost

institutional,  and risk concerns.  As required by EPA guidance,  costs are compared on a present worth  basis.

The present  woti  cost is the amount  of principal  (in cu.ment dollars)  needed to yield the total cost over the

desired time tie; it accounts  for interest  gained  on principal  invested  at the start  of the project and the cost of

inflation over the life of the project.  Criteria  8 and 9 (State Acceptance and Community Acceptance) are used

to evaluate  the feasibility  of implementing  an alternative  in terms  of its acceptance by regulatory agencies  and

the community.

8.1 Comparative  Anaiysis  of Alternatives  for Groundwater
The four groundwater alternatives  compared  in this section all include continued  operation  of the boundary

containment  and treatment  systems  that are currently  operational  at RMA. Three of the four alternatives

(Alternatives  2,3, and 4) involve  continued  operation  of the existing  IRAs,  and two alternatives  (Alternatives  3

and 4) include construction  of additional  on-post  extraction  and treatment  systems.  The No Action  alternative

(which involves  discontinuing  the existing  boundary  systems)  was evaluated  in the FS, but because  it does not

achieve  the threshold  criteria  (overall  protection  of human  health  and the environment  and compliance with

AIWI&), it was not retained  as a potential  remedy.  A summary  of the comparative analysis  of the groundwater

alternatives  is provided  in Table 8.1-1.

8.1.1 Overall Protection  of Human Heaith and the Environment
All four groundwater alternatives  are protective  of human  health  and the environment  because groundwater  is

treated  at the RMA boundary  and because  restrictions  for potable  on-post water use imposed  by the FFA are

observed.  Nonpotable  uses of on-post  groundwater were not anticipated  and risk was therefore not considered

,

Fom’ER  w WHEEUER
rma\1492GDOC ~ WHEEua  mvmouMEuTu  ~710u 8-1



Record of Declslon for the On-Post Operafale  Unit

in the HHRC for such uses. A risk evaluation  would be performed prior to any fbture  nonpotable use to ensure

that such use is protective  of human health  and the environment.

A greater  degree  of protection  is provided  by Alternative  3 (Boundary Systems/IWWDewatering),  which

reduces  on-post  migration  through additional  on-post extraction  and treatment  systems.  The operation  of the

dewatering  and extinction  systems  will reduce flow through  Basin A Neck reduce the South Plants

groundwater moun~ limit migration  into the lakes, and prevent flow through  the Section  36 bedrock ridge.

Migration  is also reduced by the on-post  systems  included  in Alternatives 2 (Boundary Systems/IRAs) and 4

(Boundary  Systems/WWI.ntercept  Systems).  Because Alternative  4 includes  an additional  on-post system  (the

Section 36 Bedrock Ridge Extraction  System),  it is slightly  more protective than Alternative  2. Alternatives 2

and 4 also result  in a natural  lowering  of the water table  in South Plants  when combined with the soil  covers  or

caps in this area. Lowering of the water table  will reduce further spreading  of contamination,  thereby

protecting  human heah.h  and the environment.  Alternative  1 (Boundary Systems)  is adequately  protective  of

human health  and the environment  but is slightly  less  protective  than the other three alternatives  because it

only addresses  groundwater contamination  at the Ixmndaries.  Site reviews will be conducted every 5 years  to

evaluate  the effectiveness  of the remedies and ensure  protection  of human health  and the environment.

8.1.2 Compliance with ARARs
All four alternatives,  if selected,  are expected  to meet chemical-specific  AMRs  identified  for each treatment

system and comply  with action-  and location-specific  AIW&. The remediation  goals  for chloride and sulfate

at the NBCS will  be achieved  through  natural  attenuation.  The goal for sulfate  will be the natural background

concentration. Assessment  of the chloride  and sulfate  concentrations  will occur at the 5-year site review.

Monitoring  and assessment  of NDMA contamination  will occur in support of potential  design

refmementldesign  characterization  to achieve  the remediation  goals  specified  for bou.ndaxy groundwater

treatment  systems.

8.1.3 Long-Term  Effectiveness  and Permanence

All four alternatives  provide  a high degree  of long-term  effectiveness  and permanence because operation  of the

boundary  systems  eliminates  the potential  for off-post  exposure  and because restrictions  for potable  on-post

water use imposed by the FFA are observed.  Nonpotable uses of on-post groundwater  were not anticipated  and

risk  was therefore not considered  in the HHRC for such uses. A risk evaluation  would be performed prior to

any future nonpotable  use to ensure  that such use is protective  of human  health  and the environment.

Bound~  system operations  are proven,  effective,  and reliable,  and treatment  residuals  are safely  disposed  off

post.  All alternatives  also reduce  contaminant  migration  through  passive  dewatering, a result  of a reduction of
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infiltration  and removal  of water horn process  and fire protection  pipes  in the areas  of South Plants  and Basin A

that will be covered  as a part of the selected  soil  remedy.  Additionally,  Alternative 2 reduces contaminant

migration  through  operation  of the IIUs. Alternative  3 achieves  contaminant  reduction through  active

dewatering  as well as operation  of the on-post  IFUs. Alternative  4 reduces contaminant  migration  through

continued  operation  of the IRAs and the Section  36 Bedrock Ridge  Extraction  System.

8.1.4 Reduction  of Toxicity,  Mobiiity,  or Voiume  Through Treatment
Operation  of the boundary systems,  which  is a component of ail four aitematives,  provides substantial  reduction

in toxicity,  mobility,  or volume  through  treatment  of contaminated  groundwater; approximately 1 billion

gallons  per year  of water are cumently being treated at the systems.  Alternatives 2,3, and 4 provide additional

reduction  in toxicity,  mobility,  or volume  because they involve  operation  of the IRAs and additional  on-post

extractionhreatment  systems.  Compared to Alternative  1, Alternatives 2 and 4 treat approximately  170 million

additional  gallons  per year,  while  Alternative  3 treats  an additional215  million  gallons  per year for the first 10

years and 190 million gallons  px year for the next  20 years. On-post treatment  under Alternatives 2, 3, or 4

will be continued  until remediation  is complete.

All alternatives  achieve  reductions  in contaminant  mobility  and volume  through  passive  dewatering, which is a

result  of installation  of the soil  covers  or caps in the Basin A and South Plants  areas.  Mobility and volume are

not reduced  through treatment  but through  passive  methods.  Alternative 3 achieves the most rapid reduction in

toxicity,  mobility,  or volume  through  active dewatering,  which  lowers the water table,  thereby reducing

migration  and leaching  of residual  contamination  horn soil.  Alternative  4 is slightly  more effkctive  in reducing

toxicity  than Alternative  2 because  the additional  volume  of contaminated water that is extracted and treated  is

small. Alternative  4 also reduces  or prevents  the mobility  of contaminants  in groundwater, thus

reducing/preventing  their  migration  into  the First Creek alluvial  channel.

8.1.5 Short-Term Effectiveness

All four alternatives  are protective  of workers,  the cornrnunity, and the environment  during the construction  and

implementation  phases.  Alternative  2 has the least  impact  as it is already  in place  and involves  no additional

actions.  Alternatives  1 and 4 have minimal  potential  impacts.  For Alternative 1, these impacts  are associated

with demolition  of the existing  Ms; for Alternative  4, they are associated  with drilling  and construction  of the

Section 36 Bedrock  Ridge Extraction  System. Alternative  3 involves  more intrusive  activities  than the other

three alternatives,  but it can still  be implemented  within  a fairly short  time period and with minimal negative

impact  to workers,  the community,  and the environment.
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8.1.6 implementability
Alternative  2 is most  easily  implemented  because it involves  continued  operation of all existing  systems

without  any additional  construction  or demolition.  Alternatives 1 and 4 are slightly  more difficult  to implement

than Alternative  2 because  they involve  installation  of a small  extraction  and piping system  (Alternative 4) or

demolition  of the existing  DU4s (Alternative  1). Alternative  3 is the most  difficult  to implement  since it

requires  installation  of horizontal  well networks and a new treatment  system.  All of the alternatives  use

available  technologies  that are both technically  and administratively  implementable,  although horizontal wells

are an innovative  technology.  The monitoring  systems  included  in each alternative  will allow evaluation  of the

effectiveness  of the remedy, and additional  actions  could  be implemented  readily if monitoring indicated  that

AMRs  were not being met.

8.1.7 cost
The total  present  WO* costs for the groundwater alternatives  range horn $80 million  to $130 million  (1995

dollars). Alternative  1 has the lowest  cost at $80 million,  Alternatives 2 and 4 have comparable present worth

costs  at $98 million and $104 million,  restively,  and Alternative  3 is the most expensive alternative  at $130

million. A breakdown  of O&M costs for the components  of each alternative  is presented in Table 7.2-2.

8.1.8 State Acceptance

The state  of Colorado  has been actively  involved  throughout  the RUFS and remedy selection  process for the

On-Post  Operable  Unit. The state was provided  the opportunity  to comment on the FU/FS documents and on

the Proposed  Plan,  and has taken part in numerous public meetings,  including  the public  meeting on November

18, 1995,  to inform the public  of the content  of the Proposed  Plan. Written  comments received horn the state

during the public comment  period indicate  their concern  about  the water-supply issue, the Medical  Monitoring

program,  the Tmst Fund, and hydraulic  control  of the lakes in the South Lakes area.

Responses  to the state’s  comments  are provided  in the Responsiveness  Summary (Section  12).

8.1.9 Community Acceptance

Interested  members  of the public,  including  individual  citizens,  representatives  of the local communities,  and

representatives  of national  groups,  have been actively  involved  in reviewing the FS and evaluating potential

remedial  alternatives  for the past 2 years  as a result  of the outreach  program described in Section  3. The

prefened  groundwater alternative  for the On-Post  Operable Unit was presented to the public in the Reposed

Plan, which provides  a brief summary  of all of the alternatives  evaluated  during  the Detailed Analysis of

Ahematives  phase of the FS. The original  comment period  of 60 days was extended to 90 days at the request

of some commenters.



The concerns  expressed  by the public included  the water-supply issue,  the adequacy of the selected remedy and

the monitoring  program,  the implementation  of the Medical  Monitoring  Program, the establishment  of the Trust

Fun~ and presence of NDMA in groundwater.

Responses  to the communities  comments  are provided  in the Responsiveness  Summary.  (Section 12).

8.1.10 Conclusions
All four groundwater alternatives  provide  adequate  protection  of human health  and the environment  through

continued  operation  of the boundaxy systems. Alternative  3 is more protective than the other alternatives

because  it removes the largest  amount of contaminants  and most rapidly reduces the potential  for additional  on-

post migration. Alternative  4 is more protective  than Alternative  2 because it involves  additional  treatment

beyond  the existing  DUls, and Alternative  2 is more protective than Alternative 1.

All alternatives  will comply  with AIURs and all provide  equivalent  long-term  effectiveness and permanence.

Alternative  3 provides  the greatest  reduction  in toxicity,  mobility,  or volume  through treatmen~ but it is less

effective  in the short term and less implementable  than the other three  alternatives  because it involves

construction  of new extraction  and treatment  systems.  Alternative  4 provides  a greater reduction in toxicity,

mobility,  or volume  through  treatment  than Alternatives  1 or 2, but it is slightly  less  effective  in the short term

and is slightly less implementable  than Alternative  2. The short-term  effectiveness and implementability  of

Alternative  1 is similar  to that of Alternative  4, but Alternative  1 provides  the least  reduction in toxicity,

mobility,  or volume  through  treatment of contaminated  groundwater.

Alternative  1 has the lowest  present  worth cost because all existing  IRAs are discontinued,  while Alternative  3

has the highest  cost because  it involves  the most  new construction  and treatment.  The costs  of Alternatives 2

and 4 lie between  Alternatives  1 and 3. Alternative  4 provides  a small amount of additional  treatment

compared  to Alternative  2 at a slightly  higher cost.

Alternative  4 is superior  to the other  groundwater remedial  alternatives  for the On-Post Operable Unit for the

following  principal  reasons:

. Alternative  4 is preferable to Alternatives  1 and 2 because  it provides  additional  reduction of toxicity,
mobility,  or volume  of contaminated  groundwater at a reasonable  cost and with minimal short-term
effects.  It is also readily  implementable.

. Although  Alternative  3 provides  greater reduction  of toxicity,  mobility,  and volume than Alternative  4,
it is less  readily  implementable  than Alternative  4. Furthermore, when considered in conjunction  with
the preferred soil  alternative  and the continued  operation  of the boundary groundwater containment
and treatment systems,  Alternative  3 provides  limited  added benefit compared to Alternative 4 at a
higher cost.
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8.2 Comparative  Analysis  of Attematives For Structures
The three  structures  alternatives  compared in this section  involve  removing all No Future Use structures  and

disposing  the debris  in the on-post hazirdous  waste  landfill. All structures  alternatives  include  the completion

or continuation  of stmctures IRAs as described  in Section  7.3.3. The ultimate  disposal  method for the

structures  medium  groups  is chosen  based  on the following  approach:

. The Agent History  Group must  be disposed  in the hazirdous  waste  landfill  to comply with Amy
regulations.

● The Significant  Contamination  History  Group contains  structures  with use histories  that indicate  a
possibility  of significant  contamination.  This group is disposed  in the hazardous waste landfill.

. For the Other Contamination  History  Group, the disposal  options  include  capping  in place,
consolidation  in Basin A, or disposal  in the on-post hazardous waste landfill.

The No Action  Alternative  (which  involves  leaving  all structures  in place) was evaluated in the FS, but it was

not retained  as a potential  remedy because it did not achieve  a threshold  criterion  (overall protection of human

health and the environment).  A summary  of the comparative analysis  of the structures  alternatives  is provided

in Table 8.2-1.

8.2.1 Overall Protection  of Human Health and the Environment
All three structures  alternatives  are protective  of human  health  and the environment  because all potentially

contaminated  structures  are demolished  and disposed  to prevent exposure  to humans or wildlife.  Alternative 3

(Landfill)  is slightly  more protective  than Alternative  2 (LandfilUConsolidate)  because all structural  debris  is

placed in the on-post  hazardous  waste  landfill. Alternative  2 is in tum slightly  more protective  than

Alternative  1 (Landfill/Cap  in Place)  because  the debris  that is not landfilled  is consolidated  at one location

under  a thick soil  cover  that includes  a layer  of concrete.  Agent-contaminated  debris  is treated as necessary

under  all three alternatives,  but other  treatment is not undertaken  because there  is a potential  for increased

worker exposures  at no added benefit.

8.2.2 Compliance with ARARs
All three structures  alternatives  comply  with the chemical-, action-  and location-specific  ARARs listed in

Appendix  A.

8.2.3 Long-Term Effectiveness  and Permanence

All three structures  alternatives  provide  adequate  long-term  effectiveness  and permanence.  Removal and

disposal  of the stmctures involves  significantly  less  long-term  risk than leaving  the stmctures  in place and

restricting  access  to them. Additionally,  the majority  of the structures  must  be removed to accommodate  the

soil  remedial  alternatives.  Because structure  debris  is contained  by capping  or landfilling,  there is low residual

risk.
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Because  high levels of contamination  are not expected  to be associated  with the majority  of the structures,  the

long-term  risks associated  with waste  management are expected to be low. Adequate controls  are provide~ and

the permanence of the solution is verified  by long-term  monitoring.  Alternatives 2 and 3 are slightly  more

effective  in the long term than Alternative  1 because  the stmcturai  debris  is consolidated  into central  locations

(the landfill and, for Alternative  2,

additional  long-term  maintenance.

Basin A) rather than remaining dispersed  under several  caps that require

8.2.4 Reduction  of Toxicity, Mobilityt or Volume Through Trsatment
/

All three structures  alternatives  reduce contaminant  toxici~,  mobility,  or volume  through  treatment.

Demolition  of structures  reduces  the standing  volume.  Capping  or Iandfilling  the stmctural  debris  reduces the

mobility  of contaminants  through  engineering  controls,  although  this reduction maybe compromised should  the

cap or landfill leak. Caustic  washing imeversibly  reduces  the toxicity,  mobility,  and volume  of AmIy chemical

agent  through  treatmen~  but produces  a hazardous liquid sidestream  that will be treated on post. Alternative  3 is

slightly more effective  in reducing  mobility  than Alternative  2 because  the shuctural  debris  is contained  in a

landfill, and Alternative  2 is slightly  more effective  in reducing mobility  than Alternative  1 because  the debris

is consolidated  into WO centml  locations  rather than dispersed  under several  caps that require additional  long-

term maintenance.

8.2.5 Short-Term  Effectiveness
All three structures  alternatives  provide  equal short-term  effectiveness.  Air monitoring and dust controls  are

required  during demolition,  transportation,  and disposal. Worker protection  will be required for physical

hazards  associated  with dismantling  and for chemical  hands associated  with caustic  washing and handling  of

agent-contaminated  debris. Rernediation  is completed  within  3 to 4 years  under all three alternatives.  Because

high levels  of contamination  are not expected  to be associated  with the majority  of the stmctures,  the risks

associated  with short-term  worker and community  exposure  are expected  to be low for all alternatives.

There are unique concerns  for structures  with potential  Army chemical  agent  presence.  After demolishing  the

stmctures,  caustic  washing  is administered  to debris,  as necessary,  and the debris  is disposed  in the on-post

hazardous  waste landfill to comply  with Army agent regulations. Because the highest  probability  of

encountering  agent residues  is in process  piping and tanks, which are currently  being  treated and removed as

part of the chemical  process-related W activities,  the potential  for encountering agent  associated  with building

materials  is low. Thus, short-term  risks during such remediation  activities  are considered low for all “

alternatives.
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8.2.6 Implementabillty

All three structures  alternatives  are generally  technically  and admhktratively  fmible,  although Alternatives 2

and 3 are more implementable  because  there  are regulatory concerns  with capping  structural  debris  in place

(Alternative  1). Implementation  of stmctures remediation  will require coordination  with the remediation

scheduled  for other  environmental  media.  However, because the time tic during  which structures  are to be

demolished  is relatively  shorn structures  remedia.tion  should  not hinder the remainder  of the remediation

effo~.  ‘Ile structures  demolition  must  begin  in the areas  in which soil remcdiation  is planned so that the soil

remediation  schedule  is not delayed.  Structures  covered under any chemical weapons agreements may need to

be removed  to comply  with the requirements  of these  agreements.

Significant  Contamination  History  Group and Agent History Group structural  debris  will be placed into the on-

post hwdous waste  landfill  as demolition  proceeds.  Accordingly, the landfill  must be constructed and in

operation  prior  to the commencement of demolition  activities.  Other Contamination  History Group debris  may

be placed in the Basin A consolidation  ~ which requires minimal preparation;  in the on-post hauirdous

waste landfill, which  must  be ready  before  demolition  begins;  or in the areas  to be cappc~ which require

minimal  preparation.  In general,  structures  must  be removed before the soil  remedy can be implemented.

.
8.2.7 Cost
The present  worth costs  (1995  dollars)  are similar  for all three  alternatives  ($106 million  for Alternative  1, S104

million for Alternative  2, and $109 million for Alternative  3) because  the alternatives  only differ with regard to

the disposal  method  for the Other  Contamination  History  Group debris.  There are several  ongoing structures

IRAs whose costs  also contribute  significantly  to the total cost of structures  remediation.  The total  estimated

structures  IR4 costs are S76,000,000,  of which S4 1,000,000 will be spent  by the completion of the ROD (and is

not included in the above costs), and an additional  $35,000,000  will be spent  in post-ROD removal actions  (not

included in the above costs). A breakdon of capital  and O&M costs for the components of each alternative  is

presented  in Table 7.3-2.

8.2.8 State Acceptance

The state  has been actively  involved  throughout  the RI/I% and remedy selection  process for the On-Post

Operable  Unit. The state was provided  the opportunity  to comment on the RI/l% documents  and on the

Proposed  Plan, and has taken part in numerous public  meetings,  including  the public meeting on November  18,

1995, to inform the public  of the content  of the Proposed  Plan. Written  comments received from the state

during the public  comment period  indicate  that there were no major concerns  regarding the structures  remedy.

Responses  to the state’s  comments  are provided  in the Responsiveness  Summary (Section 12).
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8.2.9 Community Acceptance
Interested  members of the public,  including  individual  citiuns, representatives  of the local communities,  and

representatives  of national  groups,  have been  actively involved in reviewing the FS and evaluating  potential

remedial  alternatives  for the past 2 years  as a result  of the outreach  program described in Section  3. The

preferred structures  alternative  for the On-Post  C)perable  Unit was presented to the public  in the Reposed  Plan,

which provides  a brief summary  of all of the alternatives  evaluated  during  the Detailed Analysis  of Akematives

phase of the FS. ‘This original  comment period  of 60 days was extended  to 90 days at the request of some

commenters.

The concerns  expressed  by the

sampling  and analytical  program.

Summary  (Section  12).

8.2.10 Conclusions

public  included  questions  with regards to the adequacy of the shuctures

Responses  to the community’s  comments are provided in the Res~nsiveness

All three structures  alternatives  provide  adequate  protection  of human health  and the environment. Treatment

technologies  are generally  not included  because  of the exposure  risks to workers and the limited  benefits  for all

but the Agent  History  Group. On-post  hazirdous  waste  landfilling  for the Significant  Contamination  History

Group is a protective  remedy  that is included  in all three  alternatives.  The long-term  effectiveness  of

Alternatives  2 and 3 is higher than Alternative  1, which relies  on caps in several  disposal  locations.  All three

alternatives  are equivalent  with respect  to reduction  of toxicity,  mobility,  or volume  through treatment  or

engineering  controls  and short-term  effectiveness.  For Alternative  1, regulatory concerns remain  about  capping

Other  Contamination  History  Group debris  in place,  which makes  its irnplementibility  less  certain.

Consolidation  or la.ndfilling  of Other  Contamination  History  Group debris  (under Alternatives 2 and 3,

respectively)  is implementable  and cost effective.

Alternative  2 is superior  to the other  stmctures alternatives  for the On-Post  Operable Unit for the following

principal  reasons:

● Alternatives  2 and 3 are preferable to Alternative  1 because  they are more implementable  and
stmcturd debris  is consolidated  into  one or two disposal  locations.

● Alternative  2 is more desirable  than Alternative  3 because the Other Contamination  History  Group
stmcturid  debris  is used as fill in Basin A, reducing  the amount  of clean  boxTow needed and reducing
the total volume  to be landfilled.  This alternative  is also slightly  less  costly  than Alternative 3.

8.3 Comparative Analysis of Alternatives for Soil
The five soil  alternatives  that are compared  in this section  involve  a combination  of containment  (as a principal

element)  and treatment  technologies  to reduce contamination.  A summary of the comparative  analysis  of the

soil  alternatives  is provided  in Table 8.3-1.
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As described  in Section 7.1.3, the criteria for evaluating  soil  contamination  helped  fwus the evaluation  of

potential  remedial  activities  on areas  of highest  risk to human  health  and the environment. Alternatives  were

developed  to include treatment of principal  threat volumes,  where practicable,  with containment  or institutional

controls  being enacted  for the balance  of tbe exceedance areas.  ‘I%e sheer volume  of contaminated  soil  present

on the site  precludes  a remedy in which  all contaminants  could  be excavated and cost effectively  treated.

8.3.1 Overall Protection  of Human Health and the Environment
The five alternatives  for soil  provide  overall  protection  of human  health  through a combination of containment

and treatment.  Alternatives  1 (CapdCovers),  2 (Landfill/Caps),  and 3 (Landfill) provide for protection  of

human health primarily  through  containment  of human  health  cxceedances,  which interrupts  exposure pathways

and reduces  the migmtion  of contaminants  to groundwater and the atmosphere. Alternatives 4

(Consolidation/Capflreatmentidfill)  and 5 (CapflreatmentLandfW) address  portions of the most

contaminated  soil  through  treatmen~  but still  rely on capping  and landfilling  to protect human health  in the

majority  of the contaminated  areas.

Under  each of the five alternatives,  the protection  of wildlife  is generally  accomplished  through  containment of

portions  of the core areas of RMA that may pose a risk to biota  by capping,  covering,  or Iandfilling.  These

actions interrupt  the potential  for biota exposure,  and also prevent burrowing animals  born coming into contact

with contaminated  soil.  Outside  the core are% these alternatives  address  surficial  soil  with low levels  of

contamination  using two different  approaches. Alternative  5 includes  the treatment  of approximately  1,600

acres through agricultural  practices,  which reduces  the level of OCPS in near-surface soil  but results  in the

disturbance  of habitat  over widespread  areas of RMA. The other  four alternatives  address  low-level  stilcial

soil contamination  by continued  monitoring  only, thereby avoiding  the disruption  of wildlife  in these areas

during remedial  activities  and habitat  restoration.

Alternatives  3, 4, and 5 are more protective  than Alternatives  1 or 2 because  larger  volumes  of contaminated

soil  are contained  in a secure  landfill and/or treated. Alternatives 3 and 4 offer equivalent  overall

protectiveness  because  there  is a tradeoff between landfilling  a greater total volume  under Alternative  3 versus

kndfilling  the Basin F Wastepile  and treating  more material  under Alternative 4. Alternative  5 is more

protective  than the other alternatives  because  more material  is treated.

8.3.2 Compliance with ARARs

Each of the five alternatives  complies  with chemical-,  action-, and location-specific  ARARs. The number of

AFL4Rs, and the difficulties  associated  with demonstrating  compliance with these  AFWRS,  are substantially
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higher for Alternative  5 based  on the complexity  of the alternative  and the use of thcnnal  treatment

technologies.

8.3.3 Long-Term Effectiveness  and Permanence
Each of the five alternatives  results  in minimal  residual  risk based on the adequacy  and reliability  of controls

offered  by each alternative. All five alternatives  rely on containment of a significant  potion of the

contaminated  soil  to protect  human  health  and the environmen~  requiring long-term  maintenance and

monitoring  activities.  Long-term management also includes  access  restrictions  to capped and covered areas  to

ensure the integrity  of the containment systems. Alternatives  4 and 5 leave smaller volumes  of contaminated

soil  (approximately  8 percent and 40 percent of the human health  exceedance volume,  respectively,  are treated)

with lower levels of contamination  requiring  long-tam controls;  however, these alternatives  still  rely on

containment  of large volumes  of contaminated soil  (92 and 60 perceng respectively).  Alternative  5 also

includes the treatment of approximately  1,600 acres  through  agricultural  practices,  which reduces the level of

OCPS in near-surface soil  but results  in the disturbance  of habitat  over widespread areas  of RMA. The

containment  systems  for the five alternatives  are adequate  and reliable  for long-term  protection of human health

and the environment.

Alternative  1 addresses both highly  contaminated  soil  and large volumes  of contaminated  soil  through

containment  in place. The installation  of capdcove~  provides  adequate  protection for human health  and

wildlife  by eliminating  exposure  to contaminated  soil.  The caps provide  long-term  reduction in the migration

of contaminants  to groundwater. Based on the operation  of the existing  groundwater  systems  and the

groundwater removal  systems  to be installed  as part of the selected  water alternative,  this ahemative  provides

long-term  effectiveness  and a low residual  risk. A residual  risk may exist  for biota because surficial  soil  that

may pose a risk to biota  is left in place and monitored.  However, widespread areas  of wildlife habitat  are not

disturbed  to address  this  residual  risk.

Alternatives  2 and 3 both rely on containment  systems  that effectively  protect humans  and biota  from exposure

to contaminated  soil.  The bottom liner of a landfill controls  the migration  of leachate.  Landfill  covers  and caps

both  provide  long-term  protection  by preventing infiltration  into  the contaminated  materials  and releases to the

atmosphere.  These two alternatives  provide  similar  levels of long-term  protection  and minimal long-term  risks,

although landfilling  does provide, by virtue of the liner, an increased  level of containment  than a cap does.

Both of these alternatives  involve  potential  risk for biota  because  su.rficial  soil  that may pose a risk to biota is

left  in place and monitored;  however, widespread areas of habitat  are not disturbed  to address this residual  risk.
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Alternatives  4 and 5 treat portions of the most  contaminated soi~ thereby reducing the level of contamination  in

the soil  requiring  long-tam controls.  However, both alternatives  use similar containment systems  as the other

three alternatives  to address  large volumes  of lower-level  contamination  (92 percent and 60 percent of the

human  health  exceedance volume,  respectively).  Alternative  5 does treat a larger volume  of soil, primarily

through treatment  of the Basin F Wastepile,  but still  relies  on containment of a large  volume  of soil  to provide

long-term  protection.  Alternatives 4 and 5 provide similar levels  of long-tam protection, but do not eliminate

the need for Iong-term  monitoring  and maintenance of capped and landfilled  areas.

8.3.4 Reduction  of Toxicity,  Mobility,  or Volume Through Treatment
Alternatives  4 and 5 provide the greatest  reduction  in toxicity,  mobility,  or volume through treatment.  These

alternatives  pmnanently reduce the toxicity,  mobiIity,  or volume  of contaminated  soil through  treatment  of

207,000 and 1.1 million  BCY of soil, respectively,  and they reduce the mobility of contaminants  in the

remaining  soil  through  containment  with caps, soil covers,  and landfills.  The other three alternatives  provide

reduction  in mobility  through  containment;  however, Alternative  1 provides  somewhat lower reduction in

mobility  because  Alternatives  2 and 3 include Iandfilling  of some  of the contaminated soil, which provides

some measure  of additional  containment  of contaminants  and reduction  in mobility  compared to capping.

Ultimately,  however,  all containment  alternatives  rely on the effectiveness  of the caps and soil  covers  to reduce

infiltration.

8.3.5 Short-Term  Effectiveness

The short-term  effectiveness  of the five alternatives  is primarily  governed by the risks posed during  remedial

actions and the time required  until remediation  goals  are achieved.  Short-term effectiveness  decreases as a

result of the increase  in risks during

more complex  remedial  alternatives.

Ahematives  1 and 2 have minimal  to

contamination)  are capped  in place.

remedial  actions  and the longer  time ties for implementation  of the

low short-term  risks as the central  portions  of Rh4A (with high levels  of

Thus, the risks to workers and the surrounding community horn the

excavation,  transportation,  and treatmentidisposal  of soil  with high-level  contamination  are avoided.  Tle

implementation  time of these  alternatives  is approximately  17 and 16 years,  respectively.  Alternative  2

includes the landfilhng  of 2 million  BCY of contaminated  soil  (instead  of containment  in place), but the risks

associated  with excavation,  transportation,  and disposal  of this  soil  are not significantly  increased  compared to

capping based on the low levels  of contamination  in the soil  to be landfilled.  ‘Ike two alternatives  address

soil  in the core area of RMA that may pose a risk to biota through  containment  but do not entail  additional

remedial  actions  for stilcial soil  that may pose a risk to bioq which is left in place  and monitored.  In this

manner,  widespread areas of habitat  are not disturbed  to address  soil  with a low residual  risk.
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The other three alternatives  involve  excavation  and treatment/disposal  of portions  of the most  contaminated

soil,  which increases  the short-term  risks to workers  and the community. Alternative 4 removes  a smaller

volume  of highly contaminated  soil, and therefore exhibits  lower  risks due to excavation,  transportation,  and

disposal  activities  than Alternatives  3 or 5, which present  the highest  short-term  risk to workers and the

community.  Under these alternatives,  the largest  volume  of highly  contaminated areas  is excavated  for

treatment  and/or  disposal,  requiring  specialized  vapor-  and odor-suppression  measures  to minimize  the release

of contaminants.  The implementation  time fhrne for Alternative  5 is the longest  at approximately  28 years.

Although  steps  can be taken  to control  short-term  risks during remedial  actions  under these three alternatives,

the shoti-term  effectiveness  for these alternatives  is lower  than for Alternatives 1 or 2. Negative-pressure  vapor

enclosures  are one approach  to controlling  vapors  and odors that may be emitted  from several  areas  to be

excavated  under  Alternatives  3, 4, and 5. Work within  enclosures  would require  extensive  worker protection

and could present  significant  hazards  to workers.  Although  the air within  the enclosure  is collected  and treated,

or, where an enclosure  was not used, other measures  could  be taken to mitigate  short-term risks, the short-term

risks  of contaminant  release  associated  with excavating  these areas cannot  be completely eliminated.

8.3.6  Implementability

The implementability  of the five alternatives  varies  from easy for Alternatives 1 and 2, which  are readily

constructed  using common  construction  equipment,  to diftlcult  for Alternative  5. This alternative  presents

difficulties  in the construction  and operation  of the treatment technologies,  which have not been implemented  at

any other site in the country  at the scale required  at RMA. The irnplementability  of Alternatives 3 and 4 is

moderate.

Alternatives  1 and 2 are both  considered  easy to implement  because  they consist  of the proven  and available

technologies  of capping and landfilhng  and because  they do not require  the use of vapor controls.  Alternatives

3 and 4 involve a similar  level of difficulty  in the excavation,  transportation,  and disposal  of large volumes  of

highly contaminated  soil.  Alternative  4, which makes  use of readily  available  mobile  equipment for treatment

of soil by solidification.kabilization,  is implementable.  Irnplementability  of the innovative  thermal technology

for the Hex Pit will  be determined  during remedial  design treatability  testing.  Consolidation  of some  soil

potentially  posing risk  to biota (as a source of gradefill)  decreases  the cost and disruption  of habitat  for bomow

areas. Alternative  5 is the most  difficult  to implement  and requires  the longest  time fhme based  on the

difficulties  with implementation  of vapor controls,  if necessary,  and treatment technologies.  There is a high

level of uncertainty  in the performance of thermal  technologies  on the complex contaminant  mixtures  and high

salt  levels  in some principal  threat  soil,  leading to a potential  for failure to meet  the treatment specifications  and

a potential  for extensive  shut-down  time to modify  and maintain  the system.
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8.3.7 Cost

The estimated  present  wofi cost (in 1995  dollars)  for Alternative  2 is the lowest  at $276 million.  The present

woti  cost for Alternative  1 is estimated  to be $386 million,  followed by Alternatives 3 and 4 at $384 and $401

million,  respectively.  The estimated  present  worth  cost for Alternative  5 is the highest  at $542 million  for soil

remediation.  A breakdown  of capital  and O&M costs for the components  of each alternative  is presented  in

Table 7.4-2.

The greatest  overall  cost uncertainty  is associated  with the remediation  of soil, and the uncertainty is higher for

alternatives  that include excavation  and treatment  than for alternatives  that minimize the handling of highly

contaminated  soil through  containment in place.  The level of cost unceminty  is relatively  low for Alternatives

1, 2, and 4 because  demonstrated  construction  and excavation  technologies  are used. The cost uncertainty

associated  with Alternative  3 is moderate  as demonstrated technologies  are used for containrnen~  although

large volumes  of highly  contaminated soil  are excavated. Alternative 5 entails  the highest  degree of cost

unceminty due to the use of complex  treatment  technologies  and the excavation,  transportation,  treatment,  and

disposal of large volumes  of highly  contaminated  soil.

8.3.8  State Acceptance

The state  has been actively  involved  throughout  the RVFS and remedy selection  process  for the On-Post

Operable  Unit. The state  was provided  the opportunity  to comment on the FU/FS documents and on the

Proposed  Plan,  and has taken part in numerous  public meetings,  including  the public  meeting on November 18,

1995, to inform the public of the content  of the Proposed  Plan. Written comments received from the state

during the public comment  period indicate  their  concerns  about  the Medical  Monitoring program, the Trust

Fund, and treatment  of the Hex Pit.

Responses  to the state’s  comments  are provided  in the Responsiveness  Surnrmy (Section  12).

8.3.9 Community Acceptance
Interested  members of the public, including  individual  citizens,  representatives  of the local communities,  and

representatives  of national  groups,  have been actively  involved in reviewing the FS and evaluating  potential

remedial  alternatives  for the past 2 years  as a result  of the outreach  program  described  in Section  3. The

preferred  soil alternative  for the On-Post  Operable  Unit was presented  to the public  in the Proposed Plan, which

provides  a brief  surmqary  of all of the alternatives  evaluated  during the Detailed  Analysis  of Alternatives phase

of the FS. The original  comment period  of 60 days was extended  to 90 days at the request of some  commenters.
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The concerns  expressed  by the public  included  questions  related to the Medical  Monitoring Program, the Trust

Fun4 the adquacy  of the selection  remedy and the monitoring  program, and concerns regarding the potential

presence  of dioxin. Responses  to the community’s  comments  are provided in the Responsiveness  Summary

(Section  12).

8.3.10 Conclusions
Alternative  1 provides  the ievel of protection  of human  health  and wildlife  required under CERCLA by

preventing  exposures  to contaminated soil.  In addition,  this alternative  has minimal short-term  risks since the

central  portions  of RMA (with high levels  of contamination)  are capped in place, thereby avoiding the risks

from excavation,  transportation,  and treatmentidi.sposai  of soil  with high-level  contamination.  The mobility  of

the contaminants  is reduced by minimizing  the amount  of infiltration  that may mobilize the contaminants  horn

the soil  to the groundwater and eliminating  the airborne  migration pathway.  However, no action  is taken  to

reduce  the toxicity  or volume  of the contaminated soil.  The implementation  time frame for Alternative 1 is less

than the other  alternatives,  although  its cost  is higher than Akemative  2. The overall effectiveness  of

Alternative  1 is somewhat lower than the other alternatives  based on the lower  reduction in mobility  resulting

born capping  as compared to landfilling  or the desbuction  of contaminants  through treatment.  However, all

alternatives  rely on cappinghndfilling  of the majority  of the contaminated soil  to provide long-term  risk

reduction.

Alternative  2 protects  humans  and biota by providing  a physical  barrier,  through  capping  and landfilling,  to

prevent  exposures  and reduce  the amount  of infiltration  that may mobilize  contaminants  to groundwater.

Caps/covers  and landfills  provide  effective  containment  of the contaminated soil.  The contaminated soil  from

the outlying  sections  of RMA that is landfilled  poses a minor risk to workers and the community during

excavation  and transpo~tion due to the low level  of contamination  in the soil.  Soil  in the core area of RMA

with high levels  of contamination  (such as the Basin A, Disposal  Trenches, and Basin F Medium Groups and

South  Plants Central  Processing  Area Subgroup)  is lefi  in place  and capped.  The mobility of the contaminants

in these areas is further  reduced  by minimizing  the infiltration  through  the contaminated soil  and eliminating

the airborne  migration  pathway.  The overall  effectiveness  of Alternative  2 is high because it provides  effective

containment  of the contaminants  by balancing  the short-tam  risks of excavation  with long-term  effectiveness.

Alternative  3 protects  humans  and biota by providing  a physical  banier that prevents exposure through

landfilling  and capping.  However, significant  risks are posed to workers and the community during  excavation

and transportation  of large vohunes of highly  contaminated  soil. Although  vapor- and odor-suppression

measures  are used during the excavation  of several  sites, the short-term  risks associated  with excavation  of

contaminated  soil  cannot  be completely  eliminated.  The mobility  of the contaminants  is eliminated  by placing
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the contaminated  soil  in the landfill,  but no action is taken  to reduce the toxicity or volume of the contaminated

soil.  The overall  effectiveness  of Alternative 3 is moderate because it provides  low long-term  risk but entails

high short-term  risks during excavation  and transportation  of highly  cmtaminated soil.

Alternative  4 protects  humans  and biota by treating some  principal  threat materials and providing a physical

barrier (i.e., caps, soil  coven, and landfill)  to prevent exposwe.  Mobility  of the contaminants  is reduced by

minimizing  the amount  of infiltration  into the contaminated soil below the caps or in the hmd.fill.  The toxicity

and mobility  of contaminated soil is reduced through tmatrnent of some principal  threats by

solidificatiotdstabilization. hxeased ShOrt-tCIIIl  risks are posed to WOIkm  and the community during

excavation,  transportation,  and landfill  of highly contaminated soil. TIM risks associated with excavation are

reduce~ but are not elirninata  through  the use of vapor-  and odor-suppression measures at several  excavation

areas. In addition,  placement of soil  excavated  from the Basin  F WastePile  and Section  36 Lime Basins  in a

triple-lined  landfill cell provides  added  assurance of containment. The consolidation  of 1.5 million  BCY of

contaminated  soil  in Basin A, Basin F, and the South Plants  Central Processing Area prior to capping these sites

lowers the cost of obtaining  borrow materials  and reduces the area dktwbed  for borrow. The implementability

of this  alternative  is moderate  because  highly  contaminated soil is excavated. However, the overall

effectiveness  of Alternative  4 is high because  it provides  low

shofi-tem risk  during excavation.

Alternative  5 treats  areas of highly contaminated  soil, thereby

long-term  risk, compensating  for the increased

reducing the contaminant  toxicity,  mobility,  or

volume. However,  workers  and the community are exposed  to the highest  shofi-term risks under Alternative 5

(compared  to other alternatives)  during excavation,  transpmtation,  and treatment.  Although vapor- and odor-

suppression  measures  are used during the excavation  of several  sites, the short-term risks associated  with

excavation  of highly contaminated  soil  cannot  be completely  eliminated.  The mobility  of the contaminants  is

minimized  by placing  the contaminated  soil  in a landfill. However, this alternative  has a low overall

effectiveness  based on the high short-term  risks during remedial  actions  and the longer time tie (a minimum

of 14 years)  until  actions  are completed.  In addition,  the implementability  of this alternative  is very difficult

because  of the large volume  of highly contaminated soil  (including  the Basin F Wastepile) to be treated by

thermal  treatment.

Alternative  4 is superior to the other soil  remedial  alternatives  for the On-Post Operable Unit for the following

principal  reasons:

. Alternative  4 is preferable to Alternatives 1, 2, and 3 because it provides additional  reduction of
toxicity,  mobility,  or volume  of contaminated soil  through  some  treatment  with minimal short-term
effects  and more secure  containment  of the Basin F Wastepile  materials in a new triple-lined  landfill
cells.  Alternative  4 is also readily  implementable.



8.0 Comparative Analysis of Alternatives

. Although  Alternative  5 provides  greater reduction  of toxicity,  mobility,  or volume  through  more
treatment than Alternative  4, it is much  less  readily implementable  than Altcmative  4 because  the
treatment  technologies  identiled  have never been used at the scale required at RMA. Fwthennore,
Alternative  5 is significantly  more costly  than Alternative  4, and the uncatainty  of execution  related  to
schedule  and budget  is much  higher for Alternative  5 than for Alternative  4.
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cl Overall  Protection of Human
Health  and the Environment
addresses  whether or not a
remedy  provides adequate
protection and describes  how fisks
posed through  each pathway  are
eliminated,  reduced,  or controlled.

❑“ Imrdementabilitv  refers to the
techni&l and adminiktive  feasibility
of a remedy. This includes the
availability of materials  and services

[’needed to carry out a remedy. It ‘
also includes  coordination  of federal,
state,  and local aovemments  to work  ~mII

_—

. .  . .“ .,. .
togetner to clean up tne site.

~-

❑ Compliance  with Applicable
or Relevant and Appropriate
Requirements (ARARs)  addresses
whether  or not a remedy  will meet
all federal  and state environmental
laws  and standards  and/or
provides grounds for a waiver. n

❑ Cost evaluates the estimated

E!I
capital,  operating,  and

{lmaintenance costs of each
alternative  in comparison  to other
equally  protective  alternatives. II

I

❑ Short-Term  Effectiveness
addresses  the period of time
needed  to comDlete  the remedv m
and anv adverse  effects  to hum~n  k

v
‘1

health and the environment  that
may be caused  during  the
construction  and implementation w
of the remedy.

❑ State Acce~tance indicates
whether the state  agrees with,
opposes,  or has no comment on
the preferred  alternative.

❑ Long-Term Effectweness  m
and Pefianence refers to the
ablllty  of a remedy  to provide
reliable  protection  of human
health and the environment  over
time. 1A

~ Community  Acceptance includes
determining which  components  of the
alternatives  interested persons  in the
community support,  have resewations )
about, or oppose. This assessment ~.~ \
may not be completed  until public
comments  on the Proposed  Plan are UM#
rewewed.

❑ Reduction of Toxicity,  Mobility,
or Volume  through  Treatment
refers to the preference  for a
remedy  that through  treatment
reduces  health  hazards,  the
movement  of contammants,  or
the quantity  of contaminants  at
the site.

Figure 8.0-1

Cleanup Evaluation Criteria
I

Rocky  Mountain  Arsenal
~ RMA ROD696]b Prepared  by Foster  Wheeler  Environmental  Corporation



Table 8.1-1 Comparative  Analysis of Water Alternatives Page 1 of 2

Criteria Alternative  I Alternative  2 Alternative  3
Boundary  Systems %und.ary  Systems/ Boundary  Systems/

IRAs  (No Additional  Action) lRAs/Dewatering ,.,.,

Overall  Protection Prvfecfive.  Provides Pwecfive.  Provides
of Human Health protection  through operation protection  through operation
and the of boundary systems. of boundary  systems  and
Environment minimizes on-post  migration

through operation of IRAs.

Compliance with
ARARs

Long-Term
Effectiveness
and Permanence

Complies  with action-,
chemical-,  and location-
specific  ARARs through
active treatment  and natural
attenuation  of inorganic.

Low residual  risk. Potential
for off-post  exposure  is
lowered.  No on-post
exposure due to FFA
restrictions. Long-term
monitoring  required;
contaminant migration
reduced  through passive
dewatering.

Complies  with action-,
chemical-, and location-
specific  ARARs through
active treatment and natural
attenuation of inorganic.

Low residual  risk. Potential
for off-post  exposure is
lowered. No on-post
exposure  due to FFA
restrictions. Long-term
monitoring  required;
contaminant migration
reduced through  IllAs,
source capture, and passive
dewatering.

Reduction  of TMV reduced  at bounahy. TMV reduced  at boundary
Toxicity, Mobility, Contaminants removed  by and on post. Contaminants
or Volume  (TMV) GAC adsorption,  reducing removed  by GAC adsorption

toxicity and volume. and air stripping, reducing
toxicity and volume;  source
capture at Basin A Neck and
passive  dewatering limit

Selected alternative migration.

Prufecfive. Provides
protection through boundary
systems and minimizes on-
post migration  through
operation of IRAs and
additional on-post  systems.

Complies with action-,
chemical-,  and location-
specitic ARARs  through
active treatment and
natural  attenuation of
inorganic.

Low wsidual  n“sk.  Potential
for off-post exposure is
lowered.  No on-post
exposure due to FFA
restrictions. Long-term
monitoring required;
contaminant  migration
reduced through IRAs,
source capture, and active
dewatering.

TiUV  reduced  at boundary
and on posf.  Contaminants
removed by GAC adsorption
and air stripping,  reducing
toxicity and volume;
dewatering and source
capture significantly limit
migration  and mobility.

RMA ROD  6.% jb



Table 8.1 -1 Comparative  Analysis of Water Alternatives

Criteria

Short-Term
Effectiveness

Alternative 1
Boundary Systems

Alternative 2
Boundary Systems/
IRAs (No Additional Action )

Alternative 3
Boundary System
lRAs/Dewatering

Id

Implementability

Present Worth Cost

Conclusion

Eflective.  Minimal
negative  impact;
achieves RAOS.

Technically and
administratively feasible.

$80 million

Not selected. Meets
evaluation criteria, but
provides  less protection than
other alternatives.

Selected  alternative

Eflective. No additional
impact associated with
continued operation;
achieves RAOS.

Technically  and
administratively  feasible.
No additional construction
involved.

.

$98 million

Not selected. Meets
evaluation criteria, but does
not provide additional
control and protection
beyond what is currently in
place.

Efieclive.  Minimal
negative impact
associated with
installation of dewatering
system; achieves  RAOS.

Technically  and
administratively  feasible.
Treatment by proven
technologies except for in
situ biological treatment in
South Plants.

$130 million

Not selected. Meets
evaluation criteria and
provides additional on-post
controls, but at higher cost
than the other alternatives.

Pago 2 of 2

RMA  ROD  6.% jb



Table 8.2-1 Comparative Analysis  of Structures  Alternatives Page 1 of 2

Criteria Alternative  1 Alternative 2 Alternative 3
Landfill/Cap in Place LandfilVConsolidatc  , - : Landfill

Overall Protection  of
Human Health and
the Environment

Compliance with
ARARs

Long-Term
Effectiveness  and
Permanence

Reduction  of
Toxicity, Mobility, or
Volume  (TMV)

.,.
Selected  alternative

I%xecfive.  Debris is contained  by
capping or Iandfiliing. Agent debris  is
treated as necessary.

Complies  with action-, chemical-, and
location-specific ARARs.

Low residual  n“sk.  Structural  debris is
contained by capping or Iandfilling.
Adequate  controls; long-term
monitoring  is required. Habitat  is
improved  at site but limited  at
landfill.

7’MV Reduced.  Capping or Iandfilling
reduces mobility. Reduction in
mobility may be reversed if cap or
landfill leaks. Caustic  wash
irreversibly  reduces TMV of agent,
but produces  a hazardous  liquid
sidestream  that must be treated.

.,

Pmtectiw Debrh  i$ d)rihhed  by L’, :
consolidation  or landfillhg.  Agent ~~. t
dcbcisi$trcated  asneccssary ‘ :. Y,’. .“‘+ . ~. . . . . . . .,. <;,’.’ :.<. .A.i-.. ~,, . .

“ lies tiik aciioll-t  cl&w”t;,j,  :.~
‘Yd, Ocation-spedfic  -(. ,,: ~~ ~

><, ~l,<.+.,.,:.

Low rx?siiiuul risk strt&fai  ‘&ri$:i .“ *
is contained  consolidation  of ~: f

2IandfiUin&  A equate controls;
long-term monitoring is requhed. ‘.
Habitat is improved at site but ,::
limited  at landfill. .:

, ,,

Protective.  Debris  is contained  by
Iandfilling. Agent  debris is treated as
necessaq.

Complies  with action-, chemical-,  and
location-specific ARARs.

Low residuuf  risk. Structural debris is
contained  by Iandfilling.  Adequate
controls;  long-term  monitoring is
required. Habitat is improved at site
but limited at landfill.

TIUV Reduced.  L.andfilling reduces
mobility. Reduction in mobility may
be reversed  if landfill leaks. Caustic
wash irreversibly  reduces TMV of
agent, but produces a hazardous liquid
side-stseam  that must be treated.

RMA ROD 6.% jb



Table 8.2-1 Comparative  Analysis  of Structures  Alternatives Page 2 of 2
; , ..

Criteria Alternative  I Al;emative  2 Alternative  3
Landfill/Cap in Place Landfdl/Consolidate  - Landfill

Short-Term E“ecri)’e.  Dust controls  needed for
Effectiveness dernoiition. Worker protection

necessary  for physical  hazards
associated  with dismantling  and for
chemical  hazards associated  with
caustic washing and handiing  agent-
contaminated  debris. Habitat
improved  at site, limited  at disposai
areas. RAOS achieved  in 3 to 4 years.

Implementability

Present  Worth
cost 1

Conclusion

Technically and administratively
feasible.  Reguiatm-y concerns  with
capping.

$106 million

Selected  alternative

Not selected. Meets evaluation
criteria and is consistent with soil
remedial  alternatives. Not identified
as the preferred  alternative due to
regulatory  concerns over capping
debris from  Other  Contamination
History structures.

J$&iective. Dust contriNs iknkd fm ~
demolition,  Winker prot&tk)n ~ ; ‘

=tif~ h Sh2tdh&t’d$  ~ +:.
$x16‘ mantliii$  and foy ‘ ;“

chemical hazdkds  associated With :,$;} $.
ciwtic washing and handlin .,, :.~i: }.

, agent-contaminated  debrk I$M*.:, j,

P
improved  at 6itq  limited  at di$ “ ‘j;,
area6.  RACMachlevedin3ko . ‘(’ :

Eflective. Dust  controls  needed for
demolition.  Worker  protection
necessary  for physical  hazards
assmiated  with dismantling and for
chemical hazards  associated with
caustic washing and handling agent-
contarninated  debris. Habitat improved
at site, limited at disposal  areas. RAOS
achieved  in 3 to 4 years.

Technically and administratively
feasible.

$109 million

Nor  selected. Meets evaluation criteria
and is consistent with soil remedial
alternatives. Not identified as the
preferred  alternative because it is
less cost effective  than Alternative  2.

‘These costs do not include  $35 million in post ROD removal actions.

RMA  ROD 6 % jb



Table 8.3-1 Comparative Analysis  of Soil Alternatives Page 1 of 2

Criteria Alternative I Alternative  2 Alternative  3
Caps/Covers Landfill/Caps Landfill

. . . >, .

Overali Protection
of Human Heaith
and the Environment

Compliance with
ARARs

Long-Term
Effectiveness
and Permanence

Reduction  of
Toxicity,  Mobility,
or Volume (TMV)

Pmrective.  Exposures  to
humans and animais
prevented by containing
contaminated soil in
place.

Complies with action-,
chemical-, and location-
specific ARARs.

Minimal residual  risk.
Relies on caps and
groundwater  controls to
prevent migration and
exposure.

T#W  Reduced.  Mobility
reduced through
containment;  no toxicity
or volume reduction.

Pm(ec/ive. Exposures  to
humans and animals
prevented by con-
taining contaminated
soil in place.

Complies  with action-,
chemical-,  and location-
specific ARARs.

Minimal residual risk.
Reiies primariiy on caps
and groumiwater
controls,  with some
iandftiiing, to prevent
migration and exposure.

WV Reduced.  Mobiiity
reduced through
containment; no toxicity
or volume reduction.

Prurecrive. Exposures  to
humans and animais
prevented by containing
contaminated soii in
place.

Complies with action-,
chemical-, and location-
specific ARARs.

Minimal rwsidual risk.
Relies on iandfilling,
with some caps and
groundwater controls
to prevent migration
and exposure.

TMV Reduced.  Mobility
reduced through
containment;  no toxicity
or volume reduction

Protective. Exposures to
humans and animals
prevented by containing
contaminated soil in
place and by treating
principal threat volume.

Complies  with action-,
chemical-, and location-
specific ARARs.  More
difficult due to action- ~
specific ARARs
regarding treatment.

Minimal  residual risk.
Relies on treatment of
most of the highly
contaminated  soil and
landfilling/capping to
prevent migration and
exposure.

TMV Reduced.  TMV
of the most highly
contaminated soil
reduced through
treatment; relies on
containment for
additional mobility
reduction.

Selected alternative

RMA ROD  6.%jb



Table 8.3-1 Comparative  Analysls of Soil Alternatives Page 2 of 2

Criteria Alternative I Alternative 2 Alternative 3
Caps/Covers Landfill/Caps Landfill

Short-Term
Effectiveness

Implementability

Present Worth Cost

Concision

Effec/ive, Minimal short-
terrn risk. No excavation
or potentiai releases.

Implementable. Easy to
construct  caps on
schedule;  short time to
complete.

Totai: $386 million

Not selected. Higher
iong-term  risks and no
substantial  cost savings
compared to other
alternatives.

Eflective. Low short-
term risk. High-risk sites
not excavated; minimal
potential for releases.

Implementable.  Easy to
construct caps and
landfill for soil with low
levels of contamination;
short time to complete.

Total:  $276 million

Not selected. Higher
long-term  risk, although
low cost.

Eflective. Moderate
short-term risk. All
sites excavated and
transported  with
high potential for
releases.

Moderate
implementability.
Construction and
permitting of iarge
landfill for highly
contaminated materiai
may delay schedule.

Total: $384 million

Not selected. High
short-term risks without
improving long-term
pr&ection, which
ultimately relies on
containment.

Eflective. Higher short-
term risk. Most high-
risk sites excavated,
transposed, and treated;
large volumes of less
contaminated soil
moved;  high potential
for releases.

Difiadt
implementability.
Construction and 4
permitting of iarge
Iandfiii and thermal
treatment facility may
delay schedule.
Problems in excavation,
treatment, and emissions
control; longest  time to
complete.

Total: $542 million

Not  selected.  High cost,
short-term risks, and
difficult to impiement.

Selected alternative

RMA  ROD  6 % jb



9.0 Identification  of the Selected  Remedy

9.0 Identification  of the Selected Remedy

The selection  of the preferred remedy for remediation  of groundwater, stmctures,  and soil  for the On-Post

Operable  Unit was based on the NCP evaluation  criteri%  which are described  in Figure  8.0-1 and discussed

with respect to each of the alternatives  evaluated  in Sections  8.1 through  8.3. As a result  of these evaluations,

the selected  remedy for the On-Post  Operable Unit consists  of implementing  Groundwater Alternative  4,

Structures  Alternative  2, and Soil  Alternative  4. These selected  alternatives  are described in detail in Section  7.

Remediation  goals for the selected  remedy satisfies  the evaluation  of statutory  requirements  under CERCLA as

described  in Section 10.

9.1 Groundwater Alternative  4- Boundary Systems/lRAs/intercept Systems
The selected  groundwater alternative  is Alternative  4. This alternative  includes  operation  of all existing

boundary  systems  and on-post  groundwater W systems,  installation  of a new extraction  and piping system,

and development  of an extended  monitoring  program.  The specific  components  of the alternative  are as

follows:

Operation  of the three boundary systems,  the NBCS, NWBCS, and ICS, continues.  These  systems
include extraction  and recharge systems,  SIUITY walls  (NBCS and NWBCS) for hydraulic controls,  and
carbon adsorption  for removal  of organics. The systems  will be operated until shut-off  criteri~  as
described  below,  are met.

Operation  of existing  on-post  groundwater h systems  continues.  ‘The Motor Pool and Rail Yard
IIU! systems,  which pipe water to ICS for treatmeng will be shut down when shut-off  criteri~  as
described  below,  are met. The Basin F extraction  system  continues  to extract water that is treated at the
Basin A Neck system and the Basin A Neck system continues  to extract and treat water horn Basin A
until shut-off  criteria  are met.

A new extraction  system will be installed  in the Section 36 Bedrock Ridge  area.  Extracted water will
be piped to the Basin A Neck system for treatment  (e.g., by air stripping  or carbon adsorption).

Water  levels  in Lake Lado~  Lake Mary, and Lower Derby  Lake will be maintained to support  aquatic
ecosystems.  The biological  health of the ecosystems  will continue  to be monitored.

Lake-level  maintenance or other  means  of hydraulic  containment or plume control  will be used to
prevent  South Plants plumes  from migrating  into  the lakes at concentrations exceeding CBSGS in
groundwater at the point of discharge. Groundwater monitoring will be used to demonstrate
compliance.

Confined  aquifer  wells  are monitored  in the South Plants,  Basin A, and Basin F areas.  Specific
monitoring  wells  will be selected  during remedial  design.

Those monitoring  wells  installed  in the confined  aquifer that may represent  pathways for migration
from the unconfined  aquifer  (approximately 3040  wells)  are closed  and sealed;  replacement  wells
will be installed  if the Parties  jointly determine  that specific  wells  to be closed  are necessary for future
monitoring.

Chloride  and sulfate  are expected  to attenuate  naturally  to the CSRGS.

Monitoring  and assessment  of NDMA contamination  will be performed in support of design
refinement/design  characterization  to achieve  remediation  goals  specified  for - the bound~
groundwater treatment systems.
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CSRGS were established  for each Containmcntitmat  system  on the basis  of ARARs and health-based

criteria.  ‘Ilm AMR-based values  were either Colorado  Basic  Standards  for Groundwater  (CBSGS), federal

maximum  contaminant  levels  (lKLs),  or non-zero maximum contaminant  level  goals  (MCLGS). ‘Ihe health-

based values  are to-be-considered criteria  (TBCS) and were based on EPA health  advisories  and/or EPA

Integrated  Risk Information  System database  criteria. All of the boundary CSRGS are consistent  with those

derived  for the ROD for the Off-Post Operable Unit (Harding Lawson A-iates  1995). CSRGS were

developed  for each of the existing  boundary and IRA systems,  depending  on the specific  contaminants  found

upgradient  of each system and whether the systems  were on post  or at the boundary. Tables 9.1-1,9.1-2,9.1-3,

and 9.1 AI present  the CSRGS for the three boundary systems,  and the Basin  A Neck system.  Where the CSRG

is below the detection  limi$ the detection  limit  is listed next to the CSRG. Except where technically

impractical,  the detection  limit is less  than the CSRG.

Criteria  for shutting  down boundary systems  and internal  systems  have also been developed and are provided as

follows:

● Existing  wells  within  the boundary and off-post  containment systems  can be removed horn production
when concentrations  of constituents  detected  in the well are less  than the ARARs listed  in Appendix A
and/or  it can be demonstrated  that discontinuing  operation  of a well would not jeopardize  the
containment  objective  of the systems  as identified  by the remediation  goals  described above  and the
CSRGS listed  in Tables  9.1-1, 9.1-2, and 9.1-3. Wells  removed fim production and monitoring wells
upgradient  and downgradient  of the boundary and off-post  con&unent  systems  will be monitored
quarterly  for a period of 5 years  to determine  whether contaminants  have reappeared;  however, those
wells  turned off for hydraulic  purposes  will not be subject  to the quarterly monitoring  requirements.
Boundary  and off-post  containment  system extraction  wells  removed fim production for water-
quality  reasons  will be placed  back into production if contaminant  concentrations  exceed AMRs.
Wells with concentrations  less than AIUIRs can remain in production  if additional  hydraulic control  is
required.

. Existing  wells  within  the internal  containment  systems  can be removed fkom production when
concentrations  of constituents  detected  in the wells  are less  than ARARs listed in Appendix A ancVor it
can be demonstmted  that discontinuing  operation  of a well would  not jeopardize  the containment
objective  of the systems  as identified  by the CSRGS listed in Table 9.14.  Wells  removed horn
production  and monitoring  wells  upgradient and downgradient of the internal  containment  systems
will  be monitored  quarterly  for a period of 5 years  to determine  whether contaminants  have
reappeared;  however, those wells  turned off for hydraulic  purposes will not be subject  to the qwuterly
monitoring  requirements. Internal  containment system extraction  wells removed from production for
water-quality reasons  will be placed  back into production  if contaminant  concentrations  exceed
ARMs.  Wells with concentrations  less than ARARs  can remain in production if additional  hydraulic
control is required.

● Shell  and the Amy  will operate  the ICS for 2 years  or until the Rail Yard/Motor Pool plumes  no
longer  require  containment  at the ICS.

Figure 9.1-1 illustrates  the selected  alternative.  Additional  detail on this alternative  is provided in the Detailed

Analysis  of Alternatives  report.
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9.2 Structures  Alternative  2- Landfill/Consolidate
Structures  Alternative  2 is the selected  alternative  for the sbuctu.res  medium.  This alternative  applies  to all No

Future Use structures,  i.e., structures  in the Other  Contamination  History,  Significant  Contamination  History,

and Agent  History  Groups.  Under this alternative,  the following  activities  will occur:

● All No Future  Use structures  will be demolished.

. Agent Histoxy  stmctures will be monitored  for the presence of Army chemical agent and treated  by
caustic  washing  as necessary  prior to disposal.

● Both Agent History  and Significant  Contamination  History  Group structural  debris  will be disposed  in
the on-site  hazardous  waste  landfill.

. Other  Contamination  History  Group structural  debris will be used as grade  fill  in Basin A, which will
subsequently  be covered  as part of the soil  remediation.

. Structural  assessments  and review  of ACM and PCB contamination  status and disposition  of ACM or
PCB-contaminated materials  will be perfoxmed as described in Section  7.3.3.

● Process-related  equipment  not remediated as part of the Chemical  Process-Related  Activities  IRA will
be disposed  in the on-post  hazardous  waste  landfill.

h inventory  of stmctures in each medium  group is presented in Tables  5.4-6, 5.4-7, 5.4-8, and 5.4-9.

Refinement  of the Future  Use structures  inventory  will be completed  during remedial design. Most  of the

demolition  at RMA will consist  of dismantling  with standard  dust-suppression  measures Remediation  goals

and standards  have been identified  for each medium  group (see Table 9.5- 1). The Other Contamination  History

Group structural  debris is disposed  by consolidation  in Basin A. This procedure includes  transporting the

debris to the consolidation  area and using it as a portion of the gradefill  required by the soil  remediation.  When

the consolidation  area has been regraded,  it will  be covered  as part of the soil  remediation.  Significant

Contamination  History  Group and Agent  Contamination  History  Group structural  debris  is disposed  in the on-

post hazardous  waste  landfill. The slabs and foundations  of structures  located  in the South Plants  Central

Processing  Area within principal  threat  or human health soil  exceedance excavation  areas  are removed to a

depth of 5 ft. In most cases,  floor slabs and foundations  for the Other Contamination  History  and Significant

Contamination  History  Groups  are lefi behind after  demolition  (unless  contaminated soil  is to be excavated

fi-om beneath  the slabs or foundations).  Floor  slabs are broken  to prevent water pending. Additional  detail on

this  ahemative  is provided  in the Detailed  Analysis  of Alternatives  Report.

9.3 Soil Alternative  4- Consolidation/Caps/Treatment/Landfill
The selected  soil  alternative  is Alternative  4. This alternative  includes  consolidation  of 1.5 million  BCY of soil

with low levels  of contamination  into  Basins A and F and the South Plants  Central  Processing Area;  capping  or

soil cover  of contaminated  soil  in the Basins, South Plants, North  Plants, and Section  36 sites (including  Shell

and Complex  Trenches);  treatment (primarily  by in situ solidificationkabilization)  of 207,000  BCY of
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principal  threat  soil;  and on-post landfilling  of 1.7 million  cubic yards  of soil  and debris,  including  the Basin F

Wastepile.  The specific  components  of this alternative  are listed below  and are summarized in Table 9.3-1:

. On-Post  Hazardous  Waste Landfill  - Construction  of a RCIL4- and TSCA-compliant  hazardous waste
landfill on post.

. Former Basin F - Treatment of approximately  180,000 BCY of principal threat soil  in the Former
Basin F to a depth of 10 fi (measured  from below  the base of the overburden) using  in situ solidifica-
tionhabilizition  to reduce the mobility  of the contaminants  and minimize fwther contamination  of
groundwater.  The mixture  of solidification  agents  will be determined during  remedial  design  by treat-
ability  testing.  This treatability  testing  will be used to veri~  the effectiveness of the treatment  process
and establish  operating  parameters for the design of the full-scale  operation.  The entire  site  is capped
(including  the Basin F Wastepile  footprint)  with a RCIL4-equivalent  cap that includes  a biota banier.

● Basin F Wastepile  - Excavation  of approximately  600,000  BCY of principal threat soil  and liner
materials  from the wastepile  and containment  in dedicated  triple-lined  landfill  cells  at the on-post
hazardous  waste  landfill  facility. Excavation  is conducted  using vapor-  and odor-suppression
measures  as necessary. If the wastepile  soil  fails EPA’s paint filter  tes~ the moisture  content  of the
soil  will be reduced  to acceptable  levels by using a dryer in an enclosed  stmcture. Any volatile
organics  (and possibly  some semivolatile  organics)  released  fkom the soil  during  the drying process  are
captured  and treated;  however, the main objective  of this  process  is drying. Prior to excavation  of the
wastepile,  overburden  born the existing  cover is removed and set aside. The excavation  area is
backfilled  with on-post  bomow material  and stockpiled  overburden.

● Basin  A - Construction  of a soil  cover  consisting  of a 6-inch-thick  layer  of concrete and a 4-ft-thick
soilhegetation  layer over the principal  threat and human  health  exceedance soil  and soil  posing  a
potential  risk  to biota, and consolidation  of debris  and soil  posing  a potential  risk to biota and
structural  debris horn other  sites.  No RCIU-listed or RCRA-characteristic  waste  horn outside  the
AOC will be placed  in Basin A. Any UXO encountered will be removed and transported off post for
detonation  (unless  the UXO is unstable  and must  be detonated  on post)  or other demilitarization
process.

. South  Plants Central  processing Area - Excavation  and landfill of principal  threat and human  health
exceedance  soil to a depth of 5 !3 and caustic  washing  and landfill of any agent-contaminated  soil
found during monitoring.  Backfill  excavation  and placement of a soil  cover consisting  of a l-fi-thick
biota bamier and a 4-ft-thick  soilhegetation  layer over the entire  site  to contain  the remaining human
health exceedance soil  and soil posing a potential  risk to biota. Soil posing  a potential  risk to biota
from other  portions  of South  Plants may be used as backfill  ardor  gradefill  prior to placement of the
soil cover,

● South  Plants Ditches  - Excavation  and landfill of principal  threat  and human  health  exceedance soil.
Excavation  of soil  posing  a potential  risk  to biota  and consolidation  under the South Plants  Central
Processing  Area soil  cover. Backfill  excavated  area with on-post  bomow material.  These sites are
contained  under  the South  Plants Balance  of Areas  soil cover.

● South Plants Balance  of Areas - Excavation  (maximum  depth of 10 ft) and landfill  of principal  threat
and human health exceedance  soil  and caustic  washing  and landfill of any agent-contaminated  soil
found during monitoring. Any UXO encountered will be excavated  and transported off post  for
detonation  (unless  the UXO is unstable  and must  be detonated  on post)  or other demilitarization
process. Excavation  of soil  posing a potential  risk  to biota  and consolidation  as backfill  and/or
gradefill  under the South Plants Central  Processing  Area soil  cover and/or for use as backfill  for
excavated  areas within this medium  group. The former human  health  exceedance area is covered with
a 3-ft-thick  soil  cover  and the former potential  risk to biota  area is covered with a l-ft-thick  soil  cover.
Prior  to placing  this  cover,  two composite  samples  per acre will be collected  to verify  that the soil
under the 1 -ft-thick  soil  cover does not exceed  human  health  or principal  threat criteria.  If the residual
soil  is found to exceed  these levels, the 3-fi-thick  cover  will be extended  over these  areas  or the
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exceedance soil  will be excavated and Iandfilled.  The top 1 fi of the entire  soil  cover area will be
constructed  using soil  from the on-post borrow areas.

● Section 36 Balance  of Areas - Excavation  and landfill  of human  health  exceedance soil  and UXO
debris  and excavation  and consoli&tion  to Basin A of soil  posing  a potential  risk to biota. The
consolidated  material  is contained  under the Basin A cover and the human  health  excavation  area is
backfilled  with on-post  borrow material.  Prior  to excavation,  a geophysical  survey  is conducted  to
locate potential  UXO. Any UXO encountered will be excavated and transported off post for
detonation  (unless  the UXO is unstable  and must  be detonated  on post) or other demilitarbtion
process.  Caustic  washing  and landfill  of any agent-contaminated  soil  found during monitoring.  The
former human  health  exceedance area is covered with a 2-ft-thick soil  cover and the former potential
risk to biota area is covered with a 1 -ft-thick  soil  cover.

● Secondary  Basins  – Excavation  and landfN of human  health  exceedance soil. The excavated  area is
backfilled  with on-post  bmow  material.  A 2-fMhick soil  cover is placed over the entire  area of
Basins  B, C, and D, including  the potential  biota risk area

. Complex  Trenches - Construction  of a RCRA-equivalent  cap, including  a 6-inch-thick  layer  of
concrete,  over the entire  site.  Installation  of a slurry wall  into competent bedrock around the disposal
trenches.  Dewatering within  the slurry wall is assumed  for purposes  of conceptual  design  and will be
reevaluated  during remedial  design. Soil  excavated for the sluny wall  trench is graded over the
surface  of the site  and is contained  under the cap. Prior to installing  the slurry  wall  and cap, a
geophysical  smey is conducted  to locate potential  UXO within construction  areas.  Any UXO
encountered  will be removed  and mnsported  off post for detonation  (unless  the UXO is unstable  and
must  be detonated  on post) or other  demilitarization  process.

● Shell  Trenches  - Modification  of the existing  soil  cover to be a RCRA-equivalent  cap with a biota
barrier.  Expansion  of the existing  slurry wall around  the trenches.  Dewatering within  the sky wall
is assumed  for purposes  of conceptual  design and will be reevaluated  during  remedial  design. Soil
excavated  for the slurry wall trench is graded  over the surface of the site and is contained  under the
cap.

● Hex Pit - Treatment  of approximately  1,000 BCY of principal  threat material  using an innovative
thermal  technology.  The remaining  2,300 BCY are excavated  and disposed  in the on-post hazardous
waste landfill. Remediation  activities  are conducted  using vapor-  and odor-suppression measures as
required.  Treatability  testing  will be performed during remedial  design  to verifi the effectiveness  of
the innovative  thermal  process  and establish  operating  parameters for the design  of the fill-scale
operation.  The innovative  thermal  technology  must  meet the treatability  study technology  evaluation
criteria  described  in the dispute  resolution  agreement (PMRMA 1996).  Solidification/stabilization  will
become  the selected  remedy  if all evaluation  criteria  for the innovative  thermal technology are not met.
Treatability  testing  for solidification  will be performed to ven~ the effectiveness  of the solidification
process  and determine  appropriate  solidificatiorhtabihzation  agents. Treatability  testing  and
technology  evaluation  will be conducted  in accordance  with EPA guidance  (OSWER-EPA 1989a) and
EPA’s “Guide  for Conducting  Treatability  Studies under CERCLA” (1992).

. Section 36 Lime Basins - Excavation  and containment of principal  threat and human  health
exceedance soil  in a triple-lined  landfill cell at the on-post  haurdous waste  landfill  facility.  Prior to
excavation  of exceedance soil,  overburden from the existing  cover is removed and set aside. The
excavated  area is backfilled  with clean bmow  and the soil  cover is repaired. Caustic  washing and
landfill of any agent-contaminated  soil  found during monitoring.

● Buried M-1 Pits  - Approximately 26,000 BCY of principal  threat and human  health  exceedance soil  is
treated  by solidificationhabili.  zation and then kmdfilled. The mixture  of solidification.stabilization
agents  will be determined  during remedial  design by treatability  testing.  This treatability  testing  will
be used to verifi  the effectiveness  of the treatment  process  and establish  operating parameters  for the
design of the full-scale  operation. Excavation  is conducted  using vapor-  and odor-suppression
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measures.  Caustic  washing and landfill  of any agent-contaminated  soil found during  monitoring.  ‘IIIe
excavated  area is backfilled  with clean  borrow.

Burial  Trenches - UXO in these  sites is located  using a geophysical  survey,  excavat@ and transported
off post for detonation  (unless  the UXO is unstable  and must  be detonated on post) or other
demilitarization  process.  Excavation and landfill of human health  exccedance soil  and backfill  with
on-post  bmow  material.  Caustic  washing and landfill  of any agent-contaminated  soil found during
monitoring.  Removal  and landfW  of munitions  debris  and nearby soil in excess  of TCLP.

Chemical  Sewers  - For sewers  located  within  the South Plants  Centxal  Processing Area and Complex
Trenches q the sewer void space  is plugged  with a concrete mixture to prohibit access to these  lines
and eliminate  them as a potential migration pathway  for contaminated  groundwater. ‘I%e plugged
sewers  are contained  beneath  the soil  cover or cap m their respective sites. For sewers located  outside
the South Plants  Central  Processing  Area and Complex Trenches areas, sewer lines and principal threat
and human  health  excccdance soil  are excavated and landfilkd.  Any agent-contaminated  soil found
during monitoring  is caustic  washed and landfilkd.  Prior to excavation of exceedance soil,
overburden  is removed and set aside. The excavated  area is backfilled with on-post borrow material
and the overburden  replaced.

SanitmylProcess  Water Sewers - Void space  inside sewer manholes is plugged with a concrete
mixture  to prohibit  access  and eliminate  the manholes as a potential  migration pathway for
contaminated  groundwater.  Aboveground warning signs are posted  every 1,000 ft along  the sewer
lines  to indicate  their location  underground.

North  Plants - Excavation  and landfill of human health  exccedance soil. Any agent-contaminated  soil
found during monitoring  is caustic  washed and landfilled.  The excavated area is backfWed  with on-
post borrow  material.  A 2-ft-thick  soil  cover is placed  over the soil posing  a potential  risk to biota and
the footprint  of the North  Plants  processing area.

Toxic Storage  Yards  - Excavation  and landfill  of human health  exceedance soil. Any agent-
contarninated  soil  found during monitoring  is caustic  washed  and landfilled.  l%e excavated area is
backfilled  with on-post  bcmow material.  The New Toxic  Storage  Yards are used as a borrow area for
both low-permeability  soil  and structural  fill.

Munitions  Testing  - UXO in these  sites is located  using a geophysical suwey, excavated, and
transported  off post for detonation  (unless  the UXO is unstable  and must be detonated on post) or
other  demilitarization  process.  Removal  and landfill  of munitions  debris  and nearby soil  in excess  of
TCLP.

Lake Sediments - Excavation  and landfill of human  health  exceedance soil  and excavation  and
consolidation  of soil  posing  risk  to biota  from Upper Derby Lake to Basin A. The excavated human
health exceedance  area is backfilled  with on-post  borrow material  and the consolidated material  is
contained  under the Basin A cover. Aquatic  sediments  are left in place  and the area is monitored to
ensure that the sediments  continue  to pose no unacceptable  risk to aquatic  biota.

Ditches/Drainage  Areas – Excavation  and consolidation  to Basin A of soil  posing  a potential  risk to
biota. The consolidated  material  is contained  under the Basin A cover.  The excavated area is
backfilled  with on-post  borrow material.

Sanitary  Landfills - Excavation  and landfill of human  health  exceedance soil and excavation and
consolidation  to Basin A of landfill debris  and soil  posing  a potential  risk to biota.  The consoli&ted
material  is contained  under the Basin A cover.  The excavated  area is bactillled  with on-post bomow
material.

Buried Sediments  - Excavation  and landfill of human  health  exceedance soil. The excavated area is
backfilled  with on-post  borrow  material.
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● Sand Creek  Lateral - Excavation  and landfill of humau  health  excecdance soil and excavation  and
consolidation  to BasiII A of soil  posing  a potential  risk to biota. ‘Ihe consolidated  material  is contained
under the Basin A cover.  The excavated  area is backfilled  with on-post borrow material.

. Surficial  Soil  - Excavation  and landfill  of human  health  cxceedance soil  and excavation  and
consolidation  to Basin A or Former Basin F of soil  posing  a potential  risk to biota horn this medium
group and excavation  and landfill of soil  born the pistol  and rifle  ranges.  The consolidated material  is
contained  under the Basin A cover or Basin F cap, and the human  health  exceedance area is backfdled.

. Excavation  and disposal  in the on-post  TSCA-compliant  landfill  of PCB-contarninated  soil (three areas
identified  by the PCB W with concentrations  of 250 ppm or greater). Soil identified  with
concentrations  ranging from 50 to 250 ppm will be covered with at least  3 ft of soil  (five areas
identified  by the PCB W).

. Contingent  Volume  – Excavation  and lantilll  of up to 150,000 BCY of additional  volume  to be
identified  based on visual  field observations.  An additional  14 samples  horn North Plants,  Toxic
Storage  Yards,  Lake Sediments,  Sand Creek La- and Burial  Trenches and up to 1,000 additional
confirmatory  samples  may be used to identify  the contingent  soil  volume  requiring excavation.

. Remedy  components  for all sites include reconditioning  the surface soil  and revegetating areas
disturbed  during remediation  with locally  adapted  perennial  vegetation.

Exceedance  volumes  for all medium  groups  are listed in Table  7.1-5. For sites with excavation  as part of the

selected  remedy,  the exceedance  volume  is considered  the volume  to be excavated  and no confirmatory

sampling  will  occur  during implementation,  other than to identi~  contingent  volume.

Additional  detail on this  alternative  is provided  in the Detailed  Analysis  of Alternatives repent. Figure  9.3-1

shows the selected  sitewide  soil  remedy;  Figures  9.3-2, 9.3-3, and 9.3-4 show the major excavation  areas  and

cap or cover  components  of the selected  soil  remedy;  and Figure  9.3-5 shows  the areas  where exceedance

volumes  are left in place and the type of containment  systems  used in those  areas  following implementation  of

the selected  remedy.  Tables  9.3-2 and 9.3-3 show the disposition  of exceedance volumes aud Table 9.3-4

details the cappe~covered  areas for the selected  soil  remedy. A process will be presented in future

implementation  documents  that will allow for independent  confhnation  that volumes  (defined spatially)  are

removed.  The process  will allow for verification  by the state  or EPA during  remedial  action.

9.4 Additional Components of the Selected Remedy

The Army, Shell, EPA, USFWS, and state of Colorado  have agreed  to several  additional  components that will

be included in the overall  on-post  remedy.  These  components  have been considered in the selection  of the

preferred  alternatives  and are as follows:

● Provision  of $48.8 million held in trust to provide  for the acquisition  and delivery of 4,000 acre-feet  of
potable  water to SACWSD  and the extension  of the water-distribution  lines from an appropriate water
supply distribution  system to all existing  well owners  within  the DIMP plume fmtprint  north  of RMA
as defined  by the detection  limit  for DIMP of 0.392 parts  per billion  (ppb). In the fiture,  owners of
any domestic  wells,  new or existing,  found to have DIMP concentrations  of 8 ppb (or other relevant
CBSG at the time)  or greater will be connected  to a water-distribution  system  or provided a deep well
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or other permanent solution. The Amy  and Shell have reached an Agreement  in Principle  with
SACWSD, enclosed  as Appendix B of this ROD, regarding this matter.

● In compliance with NEPA, PMRMA  will separately  evaluate  the potential  impacts  to the environment
of both the acquisition  of a water supply  for SACWSD and for extension  of water-distribution  lines.

. The Army and Shell will fhnd ATSDR to conduct  an RMA Medical Monitoring Program  in
coordination  with CDPHE. The program’s nature  and scope  will include  baseline health  assessments
and be determined  by the on-post  monitoring  of remedial activities  to identi~ expmre pathways,  if
any, to any off-post  community.

A Medical  Monitoring Advisory  Group (MMAG) has been formed to evaluate  information concerning
exposure  pathways  and identifi  and recommend appropriate  public  health actions  to CDPHE and
ATSDR and to communicate this information  to the community.  CDPHE and ATSDR will use the
recommendations of the MMAG to jointly  develop  an appropriate  medical monitoring plan and jointly
define  the trigger for when such a plan will take effect.  Any humau health  assessment completed by
CDPHE and ATSDR will be formally  reviewed by the Parties  and the MM.AG prior to issuance  to the
public.  The WG includes  representatives  from the affected communities,  regulatory agencies,  local
governments,  Amy,  Shell, USFWS, and independent  technical  advisors.  Any necessary technical
advisors  will be identified  in coordination  with CDPHE and funded  through ATSDR

The primary goals  of the Medical  Monitoring program are to monitor any off-post impact on human
health  due to the remediation and provide mechanisms for evaluation  of human health  on an individual
and community  basis,  until such time as the soil  remedy is completed.  On behalf of the communities
surrounding  RMA, the MMAG will develop  md submit  to CDPHE and ATSDR specific
recommendations defining  goals, objectives,  and the methodology of a program designed to respond
effectively  to ILMA-related health concerns  of the community.

Elements  of the program  could include medical  monitoring,  environmental  monitoring,
healtMcommunity  education  or other  tools. The program design will be determined through  an
analysis  of community  needs, feasibility,  and effectiveness.

. Tmst Fund – During  the formulation  and selection  of the remedy, members of the public and some
local governmental  organizations  expressed  keen interest  in the creation  of a Trust Fund to help ensure
the long-term  operation  and maintenance of the remedy once the remedial  structures  and systems  are
installed.  In response  to this interes~ the Parties  have committed  to good-faith  best  efforts  to establish
a Trust Fund for the operation  and maintenance of the remedy, including  habitat  and stilcial soil.
Such operation  and maintenance activities  will include those related  to the new hazardous waste
landfill; the slurry walls,  caps, and soil  and concrete  covers;  all existing  groundwater pump-and-treat
systems;  the groundwater pump-and-treat system to intercept  the Section 36 Bedrock Ridge  Plume;  the
maintenance of lake levels or other means  of hydraulic  containment;  all monitoring activities  required
for the remedy;  design refinement for on-post  sw%cial soil  as described  in Section  9.4; and any
revegetation  and habitat  restoration  required  as a result  of remediation.

These activities  are estimated  to cost approximately  S5 million  per year (in 1995 dollars).  The
principal  and interest  horn the Tmst Fund would be used to cover these  costs  throughout the lifetime
of remedial  program.

The Parties  recognize that establishment  of such a Trust  Fund may require special  legislation  and that
there are restrictions  on the actions  federal  agencies  can take with respect to proposing legislation  and
supporting  proposed  legislation.  In addition  to the legislative  approach, the Parties  are also examining
possible  options  that may be adapted  from trust funds involving  federal  fimds that exist  at other
remediation  sites. Because  of the uncertainty  of possible  legislative  requirements  and other options,  the
precise  terms  of the Trust  Fund cannot  now be stated.

A trust find group will be formed  to develop  a strategy  to establish  the Trust Fund. The strategy
group may include representatives  of the Parties  (subject  to restrictions  on federal  agency
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participation),  local governments,  affected  communities,  and other interested  Stakeholders,  and will be
convened  within 90 days of the signing of the ROD.

Notwithstanding these  uncertainties,  it is the intent of the Parties  that if the Trust Fund is created it will
include the following:

A clear statement  that will contain  the reasons  for the creation  of the Trust  Fund and the purposes
to be served  by it.

A definite  time for establishing  and funding  the Trust Fun~ which the Parties  believe  could  occur
as early as 2008, when the remedial  structures  and systems  may have been installed.

An appropriate  means  for competent and reliable  management  of the Tmst Fun~ including
appropriate  criteria  for disbursements  fkom the Trust Fund to ensure  that the money will be
properly  used for the required purposes.

. Continued  operation  of the CERCLA Wastewater Treatment Plant  to support the remediation
activities.

. Stored dmrn.med  waste  identified  in the waste  management  element of the CERCLA Haardous
Waste IR4 may be disposed  in the on-post  hazardous  waste  landfill  in accordance with the CDD
(Harding Lawson Associates  1996).

. Continued  monitoring,  as part of design  refinement for areas  that may pose a potential  risk to biota as
outlined  in the following  process:

- The BAS of technical  experts  (such as ecotoxicologists,  biologists,  and rangeheclamation
specialists)  from the Parties  will focus on the planning and conduct  of both the USFWS
biomonitoring  programs  and the SFS/risk  assessment  process. The BAS will provide
interpretation  of results  and recommendations for design refinements to the Parties’  decision
makers.

- The ongoing  USFWS biomonitoring  programs  and the SFS/risk  assessment  process  will be used
to refine  design boundaries  for surficial  soil  and aquatic  contamination  to be remediated.

- Phase I and the potential Phase II of the SFS will be used to refine the general  areas of surficial
soil contamination  concern. The field  BMFs will be used to quantifj  ecological  risks in the Area
of Dispute, ident@ risk-based  soil concentrations  considered  safe for bio~  and thus refine the
area of excess  risks  (Figure 6.2-6).

- Pursuant to the FFA process, USFWS will conduct detailed  site-specific  exposure  studies  of
contaminant  effects  and exposure  (tissue  levels  and Army-provided  abiotic sampling)  on
sentinel  or indicator species of biota  (including the six key species identified in the IEA/RC
repofl as appropriate).  These studies  will  address both the aquatic  resources  and at least  the
sti]cial  soil in and around the Area of Dispute. These site-specific  studies  will be used in
refining contamination  impact areas in need of fhrther  rernediation.

- Results  from both  the SFS/risk assessment  process and the site-specific  studies  will be
considered  in risk-management  decisions, which may tier rdine the areas of surficial  soil and
aquatic contamination  to be remediated.  (IrI the event of a conflict  between  management  of
RMA as a wildlife refige and performance  of mrnedial response  actions, the Rocky  Mountain
Arsenal  National  Wildlife  Refbge Act indicates  that  response  actions will take priority.)

- The BAS will serve as a technical  resource  to the Parties’  decision  makers by using technical
expertise  in analyzing,  and potentially  collecting,  data sufficient  to support design  refinement  for
surf’icial  soil  areas  and aquatic  resources  that will break unacceptable  exposure pathways in
consideration  of minimizing  habitat  disturbance.  Ftier, it will assess  through monitoring the
eflicacy of remedies in breaking  unacceptable  pathways  to biota. If any additional  sites  are
identifie~ the remedy  will be implemented  as follows:
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- It will be staged  to allow habitat  recovery.

- It will  be performed  first  on locations  selected  through  a balance of fictors such as:

- The Parties - an area has a negative impact  on or excessive  risk to fish or wildlife.

- ‘The effort will not be negated  by rccontamkation  fim other rcmediation  activities.

- ThC CXiSt@  fish and WtidifIC  reSOUrCe  VdUC.

- It will include  revegetation  of a type specified  by USFWS; if the initial  revegetation is not
successful,  the appropriate  adjustments  will be made and revegetation again  implemented.

- It will provide  that the locations  and timing of remediation  are to be determined with
consideration  of and in coordination  with USFWS refbge management  plans  and activities.

- The SFS, biomonitoring  programs,  and recommendations  of the BAS will be used to refine the
areas  of remediation during remedial  design.

● AIIy UXO encountered during remediation  will be excavated and transported off post for detonation
(unless  the UXO is unstable  and must  be detonated  on post) or other demilitarization  process.

● Within 180 days after  issuance  of the Notice of Availability  for the ROD, the Army will append  to the
ROD a complete,  detailed  schedule  for completion  of activities  associated  with the selected  remedy.
The schedule  will identifi the enforceable project  milestone  dates for design  activities.  Future design
documents  will detail milestone  dates for implementation  activities.  Revisions  to this schedule  will be
initiated  prior  to the stat of each fiscal year to allow adequate  time for review and concurrence by the
Parties.

9.5 Remediation  Goals and Standards
The treatment  components  of the selected  groundwater remedy will meet the CSRGS presented in Tables  9.1-1

through 9.1-4, and the components  of the selected  soil  and structures  remedy will meet the remediation  goals

and standards  presented  in Table 9.5-1. The selected  remedies will comply with the perfonrmnce standards  as

provided  in Appendix  A (AWUG).

9.6 Cost  of the Selected Remedy
The total estimated  cost (in 1995 dollars)  for the selected  remedy is $2.2 billion  (present worth $1.8 billion),

Table 9.6-1 presents  the capital  and O&M costs for the selected  alternatives.  The time required for

implementation  is approximately  17 years,  with groundwater system operations  continuing for at least  30 years.

The implementation  of the remedy  could be accelerated  if funding  is available  that exceeds $100 million/year.

9.7 Long-Term Operations

Long-term  operations  are those  ongoing  activities  that will be performed after the initial  rernediation  work is

completed  and that will  continue  after  EPA releases  the site  to USFWS as a wildlife refbge. These include

monitoring  and maintaining  containment  systems,  such as the caps and the landfill,  and continuing  the

operation  of grou.ndwater treatment systems.
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Table 9.3-3 Untreated  Soil Exceedance  Volumes Remaining  In Place’12 Page 1 of 1

Human Principal Consolidated  Soil Total Volume

Medium Group/Subgroup Health Threat Eliota Agent Uxo UXO  Debris from Other  Sites Remaining  in Place

Munitions  Testing
North Plants 17,000 17,000

Toxic  Storage  Yards
Lake Sediments
Ditches/Drainage  Areas
Surficial  Soil
Basin A
Basin F Wastepile
Secondary  Basins
Former  Basin F
Sanitary/Process  Water  Sewers
Chemical  Sewers
Complex  Trenches
Shell Trenches
Hex Pit
Sanitary Landfills
Section 36 Lime Basins
Buried M-1 Pits
South Plants Centml  Processing Area 32,000S
South Plants Ditches
South Plants Balance  of Areas
Buried Sediments
Sand Creek Lateral
Section 36 Balance of Areas
Burial  Trenches 12

160,000

560,000

32,000 88,000

140,000

710 89 470003 787,000

351,000

1,080,000

140,000
911,000

21,500 I 1,500
400,000 400,000
100,000 100,000

49
1,300 1,170 130,0004

21,500 ,
532,000
100,000

17,0005 27,000 370,000

162,000

429,000

162,000

Totals 1,270,000 561,000 272,000 2,070 1,260 177,000 1,670,000 3,390,000

‘ All  volumes given in bank cubic yards.

2 All volumes remaining  in plasc  are contained  beneath  soil covers  or caps.

‘ Debris volume  remaining  includes  17,000  BCY  human  health  exceedance  volume  and 30,000  BCY  of biota risk volume.

4 Debris volume remaining  includes  43,000 BCY  human  health  cxcecdance  volume  and 87,000  BCY  of biota risk volume.

s Remaining  volume at a depth  greater  than 5 ft.

mnd  1592G.XM
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Table 9.5-1 Remediation  Goais and Standards  for the On-Post Operabie  Unit Page 1 of 9

Primary
Components  of

Technology Medium Group/Subgroup Remediation  Goalsi and Standards* Rationale’

RCRAfTSCA Munitions  Testing;
Hazardous Waste Secondary  Basins;
Landfill Chemical  Sewers;

Sanitary  Landfills;
South Piants  Central  Processing  Area;
South Piants  Ditches;
South Plants  Baiance  of Areas;
Buried Sediments;
Sand Creek Laterai;
Section 36 Balance  of Areas;
Burial Trenches;
Buried M-l Pits;
Hex Pit;
North  Piants;
Toxic Storage Yards;
Lake Sediments;
Surflcial  Soil;
No Future  Use Structures,  Significant
Contamination  History;
No Future Use Stmctures, Agent
History

Landfili RC~CA
● Standard:  Landfill  principal  threat and human health  soii regulations;

exceedance  voiumes,  UXO debris,  agent-contaminated  material, State RCRA
and structural  debris. regulations;

● Standard: Design  Iandfiii  to meet  state  1,000-year  siting  criteria CAMU
● Standard:  Ensure  ali material  disposed  in iandfill  passes  EPA paint Designation

fiiter  test. Document

Cap
● Standard:  Minimize infiltration  by limiting  the hydraulic

conductivity  of the clay/synthetic  composite  barrier layer
(1 x iO-7 crnkec or iess  for clay iayer).

● Standard:  Meet  or exceed  all RCRA, TSCA, and state
requirements.

Liner
● Standard:  Minimin percolation by limiting  the hydraulic

conductivity  of the compacted clay layer to 1 x 10-7 cm/sec  or
iess.

● Standard:  Install  two composite liners,  each consisting  of 3 R of
compacted clay and a synthetic  liner.

● Standard:  Meet  or exceed  all RCRA, TSCA, and state
requirements.

.
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Table 9.5-1 Remediation Goals and Standards for the On-Post Operable Unit Page 7 of 9

Primary
Components  of

Technology Medium Group/Subgroup Remediation  Goals’  and Standards2 Rationale’

Slurry Wall Complex  (Army)  Trenches;
Shell Trenches

Drying

Excavation

Basin  F Wastepile

Munitions  Testing;  Secondary  Basins;
Chemical  Sewers; Sanitary  Landfills;
South Plants Central  Processing  Area;
South Plants Ditches;
South Plants Balance  of Areas;
Buried  Sediments;
Sand Creek Lateral;
Section  36 Balance  of Areas;
Burial  Trenches;  Hex Pit
Buried  M-1 Pits;
North  Plants;
Toxic  Storage  Yards;
Lake Sediments;
Section  36 Lime Basins;
SUrficial  Soil;
Ditches/Drainage Areas;
Basin F Wastepile

●

●

●

●

●

●

●

●

Goal: Minimize  groundwater flow across  the slurry wall with a Detailed  Analysis
design  goal Ix 10-7 cmlsec  hydraulic  conductivity. of Alternatives
Goal: Construct sh.my wall with sufficient  thickness  to withstand
maximum  hydraulic gradient.
Goal: Construct slurry wall with materials  that are compatible
with the surrounding groundwater chemistry.
Goal: Minimize  migration  by keying  the slurry  wall in an
underlying low permeability  strata.
Goal: Dewater as necessay  to ensure  containment.

Standard:  Ensure  dried material  passes EPA paint filter  test. State regulations
Standard:  Comply with requirements  of Basin F closure  plan and
design  documents.

Standard:  Excavate  all contaminated  soil identified  in the ROD for State regulations;
treatment,  Iandfilling,  or consolidation  that corresponds  to the EPA guidance
areal and vertical  extent  detailed  by the soil  volume  calculations  in
the administrative  record.

tmd1587G



Table 9.5-1 Remediation Goals and Standards  for the On-Post Operable  Unit Page 8 of 9

Primary
Components  of

Technology Medium Group/Subgroup Remediation Goals’ and Standardsz Rationale]

PCB Removal Equipment TSCA PCB
● Standard: Remediate in accordance with PCB IRA  requirements. regulations

Structures
● Standard:  Remove  structural  materials  with PCB concentrations  of

50 ppm or greater that exist  above  ground level, as well as
contaminated  parts  of floor  slabs and foundations  identified  for
removal,  and dispose in the on-post ‘13CA-compliant  landfill.

● Standard:  PCB-contarninated  sections  of floor  slabs or foundations
that are not identified  for removal,  and that have PCB
concentrations  of less  than 50 ppm, will be left in place.

Soil
● Standard:  Intemupt  exposure  pathway  with a minimum  of 3 R of

soil in the five areas identified  as having  PCB contamination
Q50 ppm.

● Standard:  Removal  of contamination  >250 ppm in the three  areas
identified  by the PCB IRA and disposal  in on-post TSCA-
compliant  landfill.

● Standard:  If necaary,  any suspected  PCB soil contamination
areas  will be characterized fhrther during remedial  design.  If
additional  PCB-contarninated  soil is found with concentrations  of
50 ppm or greater,  the Army will determine any neccssiuy
remedial  action  in consultation  with EPA.

Asbestos ● Standard:  Removal of asbestos  and ACM to attain  TSCA TSCA asbestos
Removal requirements. regulations;

State regulations

nna\l  587G
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10.0 Statutory Determjnatjons

10.0 Statutory  Detennjnations

This section  describes  how the selected  remedy meets  statuto~  requirements  and complies  with CERCLA and

NCP requirements.

10.1 Consistency  with the Statutory  Requirements of CERCLA  h Sectjon 121
‘I%e selected  remedy complies  with Section 121 of CERCLA as described  below.

10.1.1 Protection  of Human Health and the Environment
The selected  remedy will result  in the remediation  of the On-Post  Operable Unit contaminated  groundwater,

structures,  and soil  consistent  with the IUIOs  established  for these media.  It will eliminate,  reduce, or control

risks posed through  each exposure  pathway  by engineering  controls,  treatmeng or institutional  controls  so that

cumulative  site  risks are reduced to acceptable  levels. All human heal~ principal  threa~ and biota risk is being

addressed  by the selected  remedy, thus resolving  the risks at the On-Post Operable Unit. Additional  biota

studies  are being  performed in support  of design  refinement in areas  (termed the Area of Dispute) where the

potential  risks to biota have not been agreed  upon. There will be no unacceptable  shott-term risks or cross-

media impacts  caused  by implementation  of the remedy.

10.1.1.1 Groundwater

The groundwater remedial  actions proposed  under Alternative  4 will address  the potential  risks to human heakh

and the environment  by continuing  treatment  of groundwater at the boundary systems  (NWBCS, NBCS, and

ICS) as well as the on-post  groundwater IRA systems  (Basin  A Neck Motor Pool/Rail  YarL and North  of

Basin  F IIUs), and through  constmction  of a new groundwater extraction  system  northeast of the AHIIy

Complex  Trenches  (in the Section 36 Bedrock  Ridge area). The toxicity,  mobility,  and volume of contaminated

groundwater will  be reduced  through  activated  carbon (primarily) and air stripping  treatment  technologies.  The

extent of NDMA groundwater contamination  and potential  design refinements to achieve the remediation goals

are cunently  being evaluated  (see Section 7.2.2).

Contaminant  concentrations  at the RMA boundary  will be reduced to meet or surpass  the CSRGS,  which

represent  applicable  federal  or state standards  and are consistent  with the ROD for the Off-Post Operable Unit.

Consumption  of groundwater or surface  water  on post will be restricted  by institutional  controls  in accordance

with the FFA. Nonpotable uses of on-post  groundwater were not anticipated  and risk was therefore not

considered  in the HHRC for such uses.  A risk  evaluation  would  be performed prior to any future  nonpotable

use to ensure  that such use would be protective  of human  health  and the environment. Continued monitoring  of

shallow (unconfined  aquifer)  and deeper (confined  aquifer)  groundwater and 5-year reviews of the site will be

used to evaluate  the effectiveness  of the remedy.  Water levels  in Lake Lado~ Lake Mary, and Lower Derby
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Lake will be maintained  to support  aquatic  ecosystems.  TM biological  health  of the ecosystems wiII continue

to be monitored.  Lake-level maintenance or other means of hydraulic containment  or plume control  will be

used to prevent  South Plants  plumes  from migrating  into the lakes at concentrations exceeding CBSGS in

groundwater at the point  of discharge.  Groundwater monitoring  will be used to demonstrate compliance.

10.1.1.2 Structures
The structures  remedial  actions  proposed  under Alternative  2 will address  the potential  risks to human  health

and the environment  by demolishing  and disposing  of all No Future Use structures  (approximately  94 percent

of all remaining  structures  at RMA, which  include  all contaminated and potentially  contaminated  structures).

As the stIuctural  debris  is rernove~ materials  are segregated  for purposes of recycling and waste classification.

Economically  recyclable materials  such as scrap  metals  are collected  for salvage.  Demolition debris  from

structures  in the Significant  Contamination  History  Group will be placed in the on-post hazi.rdous  waste

landfill.  Structures  in the Agent History  Group wiI1 be monitored following demolition,  and any debris

showing agent  contamination  will be treated;  all debris  horn this group will then be placed in the on-post

hazirdous  waste  landfill. Debris  from structures  in the Other Contamination  History Group will be used as fill

under  the cover  in Basin A. Chemical  process-related equipmeng ACM and PCB contamination  not addressed

during IWS will  be segregated  during demolition  and disposed  in the on-post hazardous  waste  landfill  (see

Section 7.3.3).

These remedial  actions  achieve  the stmctures remedial  action objectives  and reduce the mobility of

contaminants  through containment  in the on-post  hazardous  waste  landfill  or under the Basin A cover.  The

potential  for exposure  to humans  or biota is thereby  controlled.  Toxicity  is reduced through treatment  of agent-

contaminated  structural  debris  by caustic  washing.

10.1.1.3 Soil

The soil  remedial  actions proposed  under  Alternative  4 will address  the potential  risks to human health  and the

environment  using a combination  of containment  (as a principal  element)  and treatment  technologies.  A

discussion  of the human health  and ecological  risks is presented in Section  6.1 and Section  6.2, respectively.

Approximately 180,000 BCY of principal  threat  soil  at the Former Basin F site will be treated to a depth  of

10 R below the base of the overburden  by in situ solidificationhtabiliztion  and the site will be contained  with a

RCW1-equivalent  cap. All soil/sludge  horn the Buried  M-1 Pits  will be treated by ex situ  solidification/

stabilization,  followed  by placement in the on-post  hazardous waste  landfill. Approximately  1,000 BCY of

principal  threat  soil  horn the Hex Pit will be treated  using an innovative  thermal technology.

Solidification/stabilization  will become the selected  remedy for the Hex Pit if all evaluation criteria for the

innovative  thermal  technology  are not met. These treatment actions,  in addition  to the more than 11 million
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gallons  of contaminated  liquids horn the Foxmer BasiII F already  treated by incineration  as part of the Basin F

IRA, will achieve  permanent reductions  in the toxicity,  mobility,  or volume  of some  highly contaminated soil.

Although  the selected  remedy in large part is a containment remedy, these  treatment  components satisfjf

CERCLA  statutory  preference for treatment ‘Ihe large volume  of contaminated soil present on the site

precludes  a remedy in which  all contaminants  could  be excavated  and cost-effectively  treated.

Approximately 1.7 million  BCY of contaminated  soil  fkom a number of soil medium groups  at RMA (Basin  F

Wastepile,  Section 36 Lime Basins,  South Plants  Central  Recessing ~ South Plants  Ditches, South Plants

Balance  of Areas,  Secondary  Basins,  Munitions  Testing,  Chemical  Sewers,  Sanitary  Landfills,  Lake Sediments,

Surllcial  Soil,  Buried  Sediments,  Sand Creek Late~ Section  36 Balance  of Areas, and Burial  Trenches) will

be contained  in the on-post hamrdous  waste  landfW.  Another 1.5 million  BCY of soil that may pose a risk to

biota will  be excavated  and used as fill under the Basin A and South Plants  soil  covers  and Basin F RCIU-

equivalent  cap. The Army and Shell Trenches will be contained  in place with slurry  walls  and RClU4-

equivalent  caps. Soil covers  will be constructed  over all of the South Plants  area; the processing areas  of the

North Plants; all of Basins A, B, C and D; and the Section 36 Balance  of Areas. PCB-contaminated  soil  will be

remediated  as described  in Section 9.3. These  containment  actions,  in conjunction  with institutional  controls,

will prevent  exposure  of humans  to contaminants,  reduce  exposure  of biota to contaminants,  and reduce

contaminant  mobility.

10.1.1.4  Additional Components of the Remedy

Additional  actions  described  in Section  9.4 that contribute  to protection  of human health  and the environment

and are an integml pm of the on-post  remedy  are the following:

● Provision  of $48.8 million held in trust to provide  for the acquisition  and delive~ of 4,000 acre-feet of
potable  water to SACWSD  and the extension  of water-distribution  lines horn an appropriate  municipal
water supply  distribution  system to all existing  well owners within  the DIMP plume footprint  north of
RMA as defined  by the detection  limit  for DINfP of 0.392 parts  per billion. The Army and Shell have
reached  an Agreement in Principle  with SACWSD, enclosed  as Appendix B of this ROD, regarding
this matter.

. In compliance  with NEPA, PMRMA  will separately  evaluate  the potential  impacts  to the environment
of both  the acquisition  of a replacement water supply  for SACWSD and for the extension  of water-
distribution  lines.

● The hny and Shell  will fund ATSDR to conduct  an RMA Medical  Monitoring program in
coordination  with CDPHE.  The primary goals  of the Medical  Monitoring Program are to monitor any
off-post  impact  on human  health  due to the remediation  and provide mechanisms  for evaluation  of
human health on an individual  and community basis until such time as the soil remedy is completed.
Elements  of the program  could include medical monitoring,  environmental  monitoring,
healtWcommunity  education,  or other  tools. The program design will be determined through  an
analysis  of community  needs,  feasibility,  and effectiveness.

● Trust  Fund - During  the formulation  and selection  of the remedy, members of the public  and some
local  governmental  organizations  expressed  keen interest  in the creation  of a Trust  Fund to help ensure

F4mER@MmEEuFl
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the long-term  operation  and maintenance  of the remedy once the remedial  structures  and systems  have
been installed  In response  to this intere~ the Parties  have committed  to good-ftith  best efforts to
establish  a Trust Fund for the operation  and maintenance of the remedy, rncluding  habitat  and surficial
soil.  Such operation  and maintenance activities  will include those related to the new hazardous waste
landfill;  the slurry walls,  caps, and soil and concrete covers;  all existing  groundwater pumpand-treat
systems;  the groundwater pumpand-treat  system to intercept  the Section  36 Bedrock Ridge  Plume;  the
maintenance of lake levels or other means of hydraulic containmen~ all monitoring activities  required
for the remedy;  design refinement for areas  that may pose a potential  risk to biota as described in
Section 9.4; and any revegetation  and habitat  restoration required as a result  of remediation.

These  activities  are estimated  to cost approximately $5 million  per year (in 1995 dollars).  The
principal  and interest  born the Trust  Fund would be used to cover these costs  throughout  the lifetime
of the remedial  program.

The Parties  recognize that establishment  of such a Trust Fund may require special  legislation  and that
there are restrictions  on the actions  federal  agencies  can take with respect  to proposing legislation  and
suppotig  proposed  legislation.  In addition  to the legislative  approach, the Parties are also examining
possible  options  that may be adapted  from trust fimds involving  federal  funds  that exist  at other
remediation  sites. Because of the uncertainty of possible  legislative  requirements  and other options,  the
precise  terms  of the Trust  Fund cannot  now be stated.

A tmst fund group will be formed to develop  a strategy  to establish  the Trust Fund. The strategy
group may include representatives  of the Parties  (subject  to restrictions  on fderal  agency
participation),  local governments,  affbcted  communities,  and other interested  stakeholders,  and will be
convened  within 90 days of the signing of the ROD.

Notwithstanding these uncetities,  it is the intent of the Parties  that if the Trust Fund is created it will
include the following:

- A clear  statement  that will contain  the reasons  for the creation  of the Tmst Fund and the purposes
to be sewed by it.

- A definite  time for establishing  and tiding  the Trust  Fun& which the Parties  believe could  occur
as early as 2008, when the remedial  structures  and systems  may have been installed.

- An appropriate  means  for competent and reliable  management  of the Tnust Fun& including
appropriate  criteria  for disbursements  from the Trust  Fund to ensure  that the money will be
properly  used for the required  purposes.

. Restrictions  on land use or access  are incorporated  as part of this ROD. The Rocky Mountain  Arsenal
National  Wildlife  Refuge  Act of 1992 and the FFA restrict fbture  land use, and prohibit  ceti
activities  such as agriculture,  use of on-post  groundwater as a drinking  source,  and consumption  of
fish and game  taken at RMA. Continued  restrictions  on land use or access  are included  as an integral
component  of all on-post  alternatives. Long-term  management  includes  access  restrictions  to capped
and covered  areas  to ensure  the integrity  of the containment  systems.

. Continued  operation  of the CERCLA Wastewater Treatment Plant  to support the remediation
activities.

. Stored dmrnrned  waste  identified  in the waste  management element of the CERCLA Hazudous
Wastes  IRA may be disposed  in the on-post  hazardous  waste  landfill  in accordance with the CDD
(Harding Lawson Associates  1996).

. Continued  monitoring  as part of remedial  design to refine  the remediation of surficial soil and lake
sediments  that may pose a potential  risk to wildlife  (see Section  6.2.4.3).
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10.1.2 Compliance with ARARs
A comprehensive  listing of chemical-,  location-,  and action-specific  AIURs and TBCS that are pertinent  to the

selected  remedy were developed  and are presented  in Appendix  A. The identified  AMRs and TBCS address

the water,  soil,  and structures  at RMA. A summary of location-  and chemical-specific  AIURs for the selected

remedy  is presented  in Tables  10.1-1  and 10.1-2,  respectively.  A summary of action-specific  ARARs related  to

the selected  remedy is presented in Table  10.1-3. Not every  action  specified  in the summary of action-specific

ARARs  (Table  10.1-3) will  apply to every  activity  in the selected  remedy. For example, ARARs regarding air

emissions  during demolition  do not apply to GAC adsorption  of contaminants  born groundwater.

The identified  ARARs  and TBCS comply  with Section  12 l(d) of CERCLA. MUUls were identified  according

to the procedures  outlined  in the most  recent EPA guidance  (OERR-EPA 1988~ b; OSWER-EPA 1989b, c)

and the NCP.

10.1.2.1 Chemical-Specific ARARs
RMA chemical-specific  ARARs  set concentration  limits  or ranges  in various  environmental  media for specific

hanrdous  substances,  pollutants,  or contaminants.  Such ARARs  either set protective cleanup  levels  for the

COCS in the designated  media or indicate  an appropriate  level of discharge  based on health-  and risk-based

analyses  and technological  considerations. Chemical-specific  AMRs were established  for individual

groundwater treatment  systems, surface  water,  soil,  and structures  and are presented in Appendix A and are

summarized  in Table 10.1-2.  “f%e selected  remedy  will  comply  with all chemical-specific  ARARs, which are

described  below by medium.

Water

RMA  groundwater and surface  water ARARs  include federal  standards  based on the following  regulatory

programs:

● Safe Drinking  Water  Act (SDWA) MCLS: 40 CFR 141 Subparts  B and G, 40 CFR 143.3

● SDWA Maximum  Contaminant  Level Goals: 40 CFR 141 Subpart  F

● Clean Water  Act (CWA) Water  Quality  Criteria:  33 USC Section  1313

● RCRA MCLS: 40 CFR Section 264.94

With respect  to state standards,  AMRs  cited include any state provisions  that are equivalent  to or more

stringent  than federal  requirements:

. Colorado  Rules and Regulations  Pertaining  to Hazardous  Waste

● Co!orado  Basic Standards  for Groundwater

. Colorado  primary Drinking  Water  Regulations

. Colorado  Basic Standards  and Methodologies  for Surface  Water

FoamR@wHEEIJm
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AW4Rs and TBCS for groundwater and surfiice  water were identified  by evaluating  the current lists  of target

contaminants  addressed  by the groundwatcr and surf’e  water monitoring programs and idcnt@ing

concsponding  standards,  regulations,  or requirements.

Stmctums
TSCA establishes  cleanup  levels  for PCB spills occurring after  May 4, 1987 and EPA (OERR-EPA 1990)

presents  cleanup  stantids  that may serve as TBCS for PCB-contaminated  structural  surfaces and debris.  The

LDR Best Demonstrated Available Technology  (BDAT) levels  are ARARs for structural  debris  if placement

occurs. Placement  considerations  are detailed  in Section  7.1.1.

Soil
The proposed  RCIU4 Conective  Action  Rule example action levels  (55 FR 30798,  July 27, 1990),  LDR

Universal  Treatment Standard  (UTS) and TSCA PCB Spill Cleanup  Policy (40 CFR Part 761 Subptut  G), are

TBC values for soil  and sediments  at RMA. LDR BDAT levels  (40 CFR Part 268) are cited  ARARs if

placement  occurs. Several  other  Colorado  and federal  laws and regulations  set specific  values  for certain

contaminants  in specific  medi%  but no laws other  than TSCA, Clean  Air Am and RCM set specific  values  that

are likely AM% or TBCS for RMA soil  and sediments. EPA proposed soil  treatment  standards in the UTS

mle on September  14, 1993, but deferred action on soil  LDRs when that rule was finalized;  consequently, UTSS

are TBCS with respect  to soil  at RMA. In addition,  there  are no chemical-specific  standards  set by SDWA or

CWA or the state  equivalents  for soil  and sediments.  TSCA establishes  guidance on action  levels  for PCBS in

soil.

Air

RMA  chemical-specific  ARARs  for air include the following: National Ambient Air Quality  Standards

(40 CFR 50) and National  Emission  Standards  for Hazardous  Air Pollutants  (40 CFR 61). State standards that

are equivalent  or more stringent  than federal  requirements  are also considered ARARs, specifically  the

Colorado  Ambient  Air Standards  (5 CCR 1001-5  Regulation  3 and 5 CCR 1001-14)  and Control  of Hazardous

Air po]]uta.nt5 (5 CCR 1001-8).

10.1.2.2 Location-Specific ARARs
RMA location-specific  AIWRs are those requirements  that restric~  depending upon the location  or

characteristics  of the site and the requirements  that apply  to ig remedial activities  or limit  allowable

contaminant  levels.  Examples  of such regulations  include siting laws for hazardous waste fmilities,  laws

regarding  activities  in wetlands  or floodplains,  and laws regarding preservation of historic or cultural  sites. The

selected  remedy  will comply  with all location-specific  AIUiR.s, which are listed  in Appendix A and

summarized  in Table 10.1-1.
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10.1.2.3 Action-Spec~c  ARARs
RMA action-specific  AIUIRs and T’BCS are standards  that restrict or control  specific  remedial activities  related

to the management of hazardous  substances  or pollutants. These  requirements  are triggered by a particular

remedial  activity,  not by specific  chemicals  or the location  of the activity.  There may be several  ARARs for

any specific  action. These action-specific  ARARs do not in themselves determine  the appropriate  remedial

alternative,  but indicate  perfom-c levels to be achieved  by m alumative. ne =l=ted remedy will -@y

with all action-spec~lc  AIWU,  which are listed in Appendix  A and summarized in Table  10.1-3.

10.1.2.4 Other Requirements

In addition to the chemical-,  location-,  and action-specific  AILkRs and TBCS cited  above,  there  area  numbr  of

other  requirements  and potential  requirements  that constrain  or direct  remedial  actions at RMA. These

additional  items are detailed  in Appendix  A and include  the following:

. Federal  Facility  Agreement

. Endangered Species  Act

. Migratory  Bird Treaty Act

● Bald and Golden  Eagle Protection  Act

. Army UXO and agent  management and disposal  requirements

. Chemical  Weapons  Convention

10.1.3 Cost  Effectiveness

Cost effectiveness  is determined  by evaluating  three of the five balancing criteria  to determine  overall

effectiveness:  long-term  effectiveness  and permanence; reduction  of toxicity,  mobility,  or volume  through

treatment;  and short-term  effectiveness. Overall  effectiveness  is then compared to cost  to ensure  that the

remedy  is cost effective.

Propofiional  to cost, the selected  remedy  for groundwater,  structures,  and soil  provides  the best overall

effectiveness  of all the alternatives  considered.  The selected  remedy will achieve  the remedial action  objectives

for the contaminated  media  and greatly  reduce  the toxicity,  mobility,  or volume  of contamination.  The remedy

makes  use of proven  technologies  that will be protective  over the long term and minimize  or mitigate short-

term impacts  during remediation. The selected  remedy  is therefore cost effective  in mitigating  risks posed at

the site by contaminated  groundwater,  stmctures and soil.

10.1.4  Utilization  of Permanent Soiutions to the Maximum Extent Practicable

The selected  remedy  for the On-Post  Operable  Unit makes  use of proven treatment  and containment

technologies  for the most  highly contaminated  soil  and stmtures  at RMA, and makes use of reliable

grou.ndwater treatment  technologies. Approximately 207,000  BCY of contaminated  soil  will be treated,  and
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more than 1.8 million  BCY of soil  and structural  debris  will be contained  in a new RCRA- and T3CA-

compliant  hamrdous  waste landfill to be constructed  on post. Groundwater treatment  will continue  at a rate of

several  hundred  million  gallons  per year until shut-off  criteria  are m@ at which time pumping rates  may be

reduced.

Although the selected  remedy in large part is a containment remedy, this remedy provides  the best balance of

tradeoffs  in terms  of long-term  effectiveness  and permanence; reduction of toxicity,  mobility,  or volume

through treatment;  short-term  effectiveness;  implementability;  and cost. The remedy uses  permanent  solutions

and alternative  treatment  technologies  to the maximum extent  practicable.  Components of the selected  remedy

satisfy the statutory  preference for remedies that employ  treatment  that reduces toxicity,  mobility,  or volume  as

a principal  element.  The large volume  of contaminated  soil  present on the site precludes a remedy in which all

contaminants  could be excavated  and cost effectively  treated.  The selected  remedy has received state and

community  acceptance.

10.2 State and Community Acceptance

10.2.1 State Acceptance

The state  of Colorado  concurs  with the selected  remedy for RMA as providing the best  balance of the nine

criteria.  The state  also concurs  with the selected  AIWRs.

10.2.2 Community Acceptance

Based on comments  to the Proposed  Plan, community  members view the remedy as an acceptable approach to

reduce risks at a reasonable  co% with the proviso that an additional  water supply,  Medical  Monitoring

program, and Tmst Fund be established  as described  in Section 9.4. Some community members feel that

additional  treatment  of soil  should be performed.

10.3 Consistency  with NCP

The process  used to select  the remedy  for RMA is consistent  with the NCP. Specifically,  alternatives  were first

identified  and screened  from a broad range  of alternatives  that achieved  the RAOS and then evaluated against

the nine evaluation  criteria  presented  in the NCP (see Section 8). Also in accordance with the NCP, the

selected  remedy  fulfills the following  requirements:

. It will be protective  of human  heakh  and the environment.

. It will attain AIWRs or provide  grounds  for invoking  a waiver.

. It will be cost effective  (provided  that it fmt satisfies  the threshold  criteria).

. It will use permanent solutions  to the maximum extent  practicable.



10.0 Statutory Determinations

10.4 Consistency with NEPA

Implementation  of the selected  remedy is in compliance with NEPA. Numerous studies  conducted  in support

of the FS process  have indicated  that there  are no likely significant  environmental  impacts.  Therefore, in

accordance  with the procedures contained  in Army Regulation  200-2,  PMRMA is advising  the public  that the

remediation  program is in compliance  with NEPA and that no further documentation  is necessaxy.  However,

PMRMA will separately  evaluate  the potential  impacts  to the environment of botb the acquisition  of a

replacement water supply  by SACWSD and for the extension  of water-distribution  lines.

~0.5 Summary

The preferred remedy for the On-Post  Operable Unit includes  Groundwater Alternative 4, Structures

Alternative  2, and Soil Alternative  4. The remedy was selected  in accordance with the requirements  of

CERCLA  and the NCP. The remedial  actions  that comprise  the selected  remedy will reduce the toxicity,

mobility,  or volume  of contamination  and address  the risks to human health  and the environment through

treatment  and institutional  controls  for contaminated  groundwateq  demolition,  treatment  (as necessary for

Army agent), and containment  for all No Future  Use structures;  and a combination  of containment (as a

principal  element)  and treatment technologies  for contaminated  soil.

.
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Table 10.1-1 Summary  of Location-SpecMc ARARs for the Selected Aitematives Page 1 of 4

ARMVT’BC Requirement Citation Description

Location- Protection of Wetlands Executive Order I I 990
Specific 42 USC Section 1344

40 CFR Part 230, Subpart
33 CFR Parts 320-330
40 CFR 6.302(a)
40 CFR 6, Appendix  A,
Sections 3(a) and 3(a)

Protection of Fioodpiains Executive  Order 11988
40 CFR 257.3-l(a)
40 CFR 264.1 8(b)
6 CCR 1007-3,  264.18(b)
40 CFR 6. Appendix  A
40 CFR 6.302(b)
Section 3(a), 3(b), and

30)(4)

Requires  consideration of impacts to wetlands  in order  to minimize their
destruction, loss, or degradation, and to preserve/enhance  wetland  values.

H Potentially applicable to activities which would impact wetlands

Potentially  applicable to activities occurring within the 100-year
floodplain.

Endangered Species Act

44 FR 43239  (hiy 24, 1979)

16 USC 1531 Establishes  requirements  for the protection  of fderally listed threatened
and endangered species  and their habitat.  Potentially  applicable  to
activities  which could  aff~ threatened  or endangered  species  or their
habitat.  Note: the Endangered Species  Acg along with the Migratory  Bird
Treaty Act and Baid and Golden Eagle Protection  Am are not ARARs,
but independently  apply  to remedial activities.

RCRA Subtitle  C - Location 40 CFR 264. 18(a) New treatment  facilities,  storage  facilities,  or htious  waste  disposal
Standards 6 CCR 1007-3, 264.18(a) facilities  should  not be within  200 R of a fault.  Facilities  shouid  not be

6 CCR 1007-2, Part 2 located  in areas prone to earthquakes, floods, fire, or other disasters  that
could  cause  a breakdown of the public  water  system.

Fish and Wildlife  Cwxdination 16 USC Part 661-663 Fish or wildiife  resources  that maybe affkcted by actions resulting  in
Act and Wild and Scenic  Rivers 40 CFR 6.302 (e) and (g) control  or structural  modification  of any natural  stream or body of water
Act 16 USC 1274- should  be protected.  Federal  agencies taking such actions  must  consult

with USFWS. The Wild and Scenic  Rivers  Act established  requirements
for water resource projects  affecting wii~ scenic  or recreational  rivers in
the Nationai  Wild and Scenic Rivers  system.  Applicable  to area(s)
affecting stream  or river.

Ima\1554GDOC



Table 10.1-1 Summary  of Location-specific  ARARs for the Seiected  Alternatives Page 2 of 4

ARAWTBC Requirement Citation Description

National Historic Preservation Act

Prehistoric, historic, or
archeological sites owned or
controlled by a federal agency

Historical, prehistoric, and
archeological resources and State
register of Historic Places Act

Culturai resource owned or
controlled by a federal  agency

Archeological  or historic  site
owned  or controlled  by a federai
agency

16 USC 470 aa @ se%
36 CFR 800
44 FR 6068

36 CFR 60
36 CFR 63
Proposed  36 CFR 66

CRS ~ 24-80401  _
CRS $24-80.1-101 _

35 FR 8921

16 USC 469@ se%

The National Historic Preservation Act identifies procedures for protection
of Historical  y and Cuituraily  Significant  Properties,  including Colorado’s
delegated  responsibilities  under the act. Appiicabie  to historically  or
culturally  significant  properties.

Department of Interior  regulations  for determining  site  eligibility  for the
National  Register  of Historic  Pisces and standards  for data recovery
shouid  be compiied  with.

Consultation  with the Coiorado  Historic  Society,  the State  Archaeologist
and State Register  of Historic  Places  is required  before an action is taken.

Executive  Order 11593:  Any federal  agency  controlling  culturally
significant  resources  is the designated leader  in the preservation  of those
resources.  This order ensures  that all culturally  significant  resources 4
located  on an agency’s property  are protected.

The federal  agencies  are responsible  for identi&ing,  evacuating,  and
nominating (where appropriate) to the National  Register  of Historic  Places
ali cukuraiiy significant  resources found on their  land.

The Archeological  and Historic  Preservation  Act of 1974  requires  that a
federal  agency  noti& the Secretary of Interior  regarding any ~ency
project that will destroy  a significant  archeological  site.  lle Secretary of
the notifiing agency may support data recovery  programs  to presene the
resource.
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Table 10.1-1 Summary of Location-Specific ARARs for the Selected  Alternatives Page 3 of 4

ARAIVTBC Requirement Citation Description

Historically significant property Army Regulation 420 U.S. Department  of the Army has procedures  and standards  for preserving
owned and managed by the U.S. 32 CFR 650. [81 to 193 historically  significant properties and procedures for implementing  the
Army Technical  Manual  5-80 1- I Archeological  Resources  Protection  Act. Department  of the Army

Technical  Note 78-17 Regulations  420 prescribe  Amy  policy procedures  and responsibilities  for
32 CFR 229 compliance with the National  Historic  Preservation  Act of 1966, as

amended,  for maintaining  the preservation  of historically  significant  sites,
the hiring of qualified  personnel  to manage the sites, and the conduct  of
state-of-the-art  preservation  standards  regarding  personnel  and projects  for
accomplishment  of the historic  preservation  program.

This regulation  also requires  that each installation  prepare  a historic
preservation  plan or have documentation  on file  indicating that no
resources  appropriate  for such management  planning  exist.

Archaeological  resources  on U.S. 16 USC470 aa _ The Archeological  Resources  protection Act of 1979 establishes  criminal
Department  of the Army and civil penalties  for anyone  damaging archeological  resources.  This act
installations also allows  the Secretary  of the Amy  to issue  excavation  permits  for

archeological  resources.

Prehistoric, historic, or 16 USC 470a The National Historic Presemation  Act of 1966 requires  the Secretary of
archeological  sites  owned  or 36 CFR 800 the Interior  to inventory,  evaluate,  and nominate  (where  appropriate)
controlled  by the U.S. Army significant  proprties to the National  Register  of Historic  Places.

43 CFR 3 Presmmtion  of American antiquities:  Rovides for the protection  of
historic  or prehistoric  remains  of any object  of any antiquity  on federal
lands.

43 CFR 7 Protection  of archeological  resources:  Provides  for the protection  of
36 CFR 296 archeological  resources  located  on public lands.

Executive  Order No. 11593, According to Executive  Order No. 11593, each federal  agency  shall
May 13, 1971,36  FR8921, exercise  caution  to ensure  that any such property  that might  qualifi  for
Section  2(b) inclusion  is not inadvertently  transferred, sold, demolished,  substantially

altered,  or allowed to deteriorate significantly.
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Table 10.1-1 Summary  of Location-Specific  ARARs for the Selected  Alternatives Page 4 of 4

ARAWTBC Requirement Citation Description

16 USC 470 aa et se% Based on the historical and field inventory information,  the significance
36 CFR 60,6 of all identified sites  should be evaluated  following  criteria  set forth in 36

CFR 60.6 and in accordance  with guidelines from the Colorado  State
Historic Preservation OffIce before conducting  any ground-altering
activity.  The act also requires  the Army agency  to consult  with the
Advisory  Council  on historic  issues that may affect  those significant
propetiies.  A federal  agency  should  take into account  the effect of the
project on any National  Register-listed  or eligible  property  and is directed
to complete  an appropriate data recovery  program  before such a site is
damaged or destroyed.

National Historic Landmark 36 CFR 65
Program

Colorado  Requirements for Siting 6 CCR 1007-2, Part 2
of Hazardous Waste Disposal
Sites

The National  Historic  Landmark Program was established  to identifi and
designate  National Historic  Landmarks  and encourage  the long range
preservation  of nationally  significant  properties  that illustrate  or
commemorate the history  and prehistory  of the United  States.

State siting requirements  control  the location,  design,  and design
performance of hanrdous waste  disposal  sites. Such disposal  sites must
be located  and designed in a manner that ensures  long-term  protection of
human  health  and the envirorunent.  Disposal  sites must  be designed to
prevent adverse effects on:

● Groundwater
● Surface water
● Air quality
● Public  health  and the environment

National  Wildlife  Refige  System 16 USC 668dd _
Administration Act

The National  Wildlife  Refige Administration  Act prohibits  the taking or
possessing  any fish, bird mammal, or other wild vertebrate  or invertebrate
animals  or part or nest  or egg thereof within any such area; or enter,  use,
or otherwise occupy  any such area for any purpose;  unless such activities
are performed  by persons authorized to manage such area or unless  such
activities are petmitted.
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Table 10.1-2 Summary of Chemical-Specific ARARs for the Selected  Alternatives Page 1 of 2

ARARITBC Requirement Citation Description

Chemical Safe Drinking Water Act
Specific

Colorado Primary Drinking Water
Regulations

Clean Water  Act Ambient Water
Quality Criteria

RCRA MCLS

Colorado Rules and Regulations
Pertaining to Hazardous Waste

Colorado Basic Standards for
Groundwater

Colorado  Basic Standards  and
Methodologies  for Surface  Water

RCRA Corrective  Action Rule

PCB Remedial  Action Guidance

National  Ambient  Air Quality
Standards

40CFR  141

5 CCR 1003-1

Guidance Criteria
33 USC Sections 1313-1314

40 CFR Section 264.94

6 CCR 1007-3

5 CCR 1002-8

5 CCR 1002-8

40 CFR Part 264 Subpart  S
6 CCR 1007-3, Part 264,
Subpart(s)
55 FR 30798,  hdy 27, 1990
(TBc)
Guidance on Remedial
Actions  for Superfimd  Sites
with PCB Contamination
40CFR761  Subp*  G
(T13c)

40 CFR 50

Drinking water standards that apply to specific contaminants  and have
been determined to have an adverse effect on human health. These
standards, expressed as MCLS and MCLGS,  are potential  ARARs  for
groundwater  andor surface water cleanup  and replacement  standards

Federal  Water  Quality  Criteria  established  for the protection  of human
health and or aquatic  organisms  are not enforceable;  however,  Section
12 I (d)(2)(A) of CERCLA  states that remedial  actions  must  attain FWQC
where  they are relevant  and appropriate  under the circumstances  of a
release  or threatened  release.

Concentration  limits  for hazardous  constituents  in groundwater used for
the protection  of groundwater.

Provides  definitions  and the general  and specific  standards  necessary  for
the storage,  treatmen~  and disposal  of hazardous  waste. e

Statewide  standards  and a system of classi~ing  groundwater and adopting
water quality  standards  for such classifications  to protect  existing  and

- potential  uses of groundwater.

Basic standards  and m antidegradation  mle for maintaining  and improving
the quality  of surface  waters in Colorado.

Corrective action standards  proposed  to establish  a comprehensive
regulatory 6amework  for implementing  the EPA’s corrective  action
program under RCRA. The proposed  standards  include constituent-
specific  concentration  levels  for the protection  of groundwater and soil.

Provides  recommended approach  for evaluating  and remediating
Superfimd  sites with PCB contamination.  Provide  spill  cleanup
requirements  for PCB spills that occurred  afier May 4, 1987.

Sources  cannot  cause  or contribute  to an exceedance of a national  ambient
air quality  standard.
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Table 10.1-2 Summary of Chemical-Specific ARARs for the Selected Alternatives Page 2 of 2

ARAWTBC Requirement Citation Description

National Emissions  Standards for 40 CFR 61, Subpart M No visible emissions allowed unless alternative waste management
Hazardous Air Pollutants procedures  followed.

Colorado  Ambient Air Quality 5 CCR 1001-5, Regulation 3 Sources cannot cause or contribute to an exceedance  of a national or
Standard 5 CCR 1OO1-I4 Colorado ambient  air quality standard.

Colorado  Standards  for Control of 5 CCR 100 I-8 Standard  for hazardous air pollutants  not to be exceeded.
Hazardous Air Pollutants
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Table 10.1-3 Summary of Action-Specific ARARs for the Selected Alternatives Page 1 of11

ARAWTBC Requirement Citation Description

Action- Pro[e*
Specific

Heaith and safety protection 29 CFRPart  1910

29CFR  1910.120 (b)to (j)

29 CFR 1926  Subpart  P

Worker exposure

Particulate  emissions

ACGIH 1991-1992 (lTIC)
NIOSH 1990 (TBC)
29CFR 1910.1000

5 CCR 100 1–3, Regulation  1,
Section 111 (D)
5 CCR 1001-5, Regulation  3
5 CCR 1001-2, Section 11

29 CFR 1910 provides  guidelines  for workers  engaged  in activities
requiring  protective  health and safety measures  regulated  by OSHA.
Requirements  provided  in 29 CFR 1910.120 apply specifically  to the
handling  of hazardous  waste/materials  at uncontrolled  hazardous  waste
sites. Note: OSHA regulations  are independently  applicable  regulatory
requirements, not ARARs.

29 CFR 1910.120 (b) through  (j) provides  guidelines  for workers
involved  in hanrdous waste  operations  and emergency response  actions
on sites regulated  under  RCRA and CERCLA.

29 CFR 1926 Subpart  P provides  guidelines  for workers  engaged in
activities  related  to construction  and utilization  of trenches  and ditches.

Chemical-specific  worker exposure  guidelines  established  by OSHA,
ACGIH, and NIOSH.

Colorado  air pollution  regulations  require  owners  or operators  of sources
that emit figitive particulate  to minimize  emissions  through  use of all
available  practical  methods  to reduce,  preveng  and control  emissions.  In
addition,  no off-site  transport of particulate  matter is allowed.  Fugitive
dust-control  measures  will be written  into  workplsns in consultation  with
the state.

Estimated  emissions  horn the proposed  remedial  activity  per Colorado
APEN requirements.
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Table 10.1-3 Summa~ of Action-Specific  ARARs for the Selected Alternatives Page 2 of 11

ARAWTBC Requirement Citation Description

Emission  of hazardous air
pollutants

Volatile  organic chemical
emissions

Odor emissions

Air emissions  horn diesel-
powered vehicles  associated  with
excavation  and backfill
operations

Standards  for asbestos waste
disposal

PM/CO Emissions

5 CCR 1001-10, Regulation 8
40 CFR Part 61
42 USC Section 7412

5 CCR 1001-9,  Regulation  7

5 CCR 1001-4,  Regulation  2

5 CCR 1001-15, Regulation  12

40 CFR 61 Subpart M

42 USC Section 7502-7503

Emission  of certain hazardous air pollutants  is controlled by NESHAPS.
Remediation  activities  could potentially  cause emission  of hazardous  air
pollutants.

National  standards  for site remediation  sources  that emit hazardous air
pollutants  are scheduled  for promulgation  by the year 2000. Standards
will be developed for 189 listed hazardous  air pollutants.

VOC regulations  apply to ozone  nonattainment  areas.  me air quality
control  area for RMA is currently  nonattainment  for ozone.  Storage  and
transfer of VOCS and petroleum  liquids  are controlled  by these
requirements.

Disposal  of VOCS is regulated  for all areas,  including  ozone
nonattainrnent.  The regulations  control the disposal  of VOCS by
evaporation  or spilling  unless  reasonable  available  control  technologies
are utilized.

Colorado odor emission  regulations  require  that no person shall  allow
emission  of odorous  air contaminants  that result  in detectable  odors  that
arc measured in excess  of the specified  limits.

Colorado Diesel-Powered Vehicle Emission  Standards  for Visible
Pollutants  apply  to motor vehicles  intended  designed,  and manufactured
pfimily  for use in camying passengers  or cargo on roads, streets,  and
highways, and state.

Prevents  discharge of visible  emissions  during  collection,  processing,
packagtig, or transporting  any asbestos-containhg  waste;  requires
disposal  of asbestos-containing  waste  as soon as possible  at disposal  site;
requires transport vehicles  be marked appropriately  during loading  and
unloading operations.

New or modified major stationary  sources  in a nonattainrnent  area are
required to comply with the lowest  achievable  emission  rate.
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Table 10.1-3 Summary of Action-Specific ARARs for the Selected Alternatives Page 3 of 11

ARAR/TBC Requirement Citation Description

Visibility protection

Design/installation of caps/covers

Smoke and opacity

Solid waste  determination

40 CFR 51.300-307
40 CFR 52.26-29

5CCRIOOI-14
CRS Section 42-4-307(8)

Final Covers  on Hazardous
Waste Landfills  and Surface
Impoundments
(EPA/530/SW-89/047) (TBC)

5 CCR ]00 1-3, Regulation  1,
Section 11.A

40 CFR 260
6 CCR 1007-3  Part 260
40 CFR 260.30-31
6 CCR 1007-3 Section 260.30-
31
40 CFR 261.2
6 CCR 1007-3  Section 261.2
40 CFR 261.4
6 CCR 1007-3  Section  261.4

Remediation activities must be conducted in a manner that does not
cause  adverse  impacts  on visibility.  Visibility  impai.nnent interferes  with
the managemen~ protection,  preservation,  or enjoyment  of federal  Class
1 areas.

The Colorado Ambient  Air Quality  Standard for the AIR Program  area is
a standard  visual  range of 32 miles.  The averaging  time is 4 hours. The
standard  applies  during  an 8-hour  period horn 8:00 a.m. to 4:00 p.m.
each day (Mountain  Standard  Time or Mountain  Daylight  Time, as
applicable).  The visibility  standard  applies only during  hours  when the
hourly  average humidity  is less  than 70 percent.

Caps and covers must be designed  and installed to prevent  wind dispersal
of hazardous wastes.  They should  be designed,  constructed,  and
installed  as specified  in this EPA report.

Remedial  activities  must  be conducted  in a manner that will not allow or
cause  the emission  into  the atmosphere  of any air pollutant  that is in
excess  of 20°A opacity.

A solid waste is any discarded  material  that is not excluded  by a variance
granted  under 40 CFR 260.30  and 260.31. Discarded  material  includes
abandoned, recycled, and waste-like  materials.  These materials  may
have any of the following  qualities:

● Abandoned material  maybe
- Disposed
- Burned  or incinerated

nna\1552G.IXX



Table 10.1-3 Summary of Action-Specific ARARs for the Selected Alternatives Page 4of11

ARAWTBC Requirement Citation Description

Soiid waste classification 6 CCR 1007-2,  Section I

Determination  of hazardous  waste 40 CFR 262.11
6 CCR 1007-3 Section  262.1 I
40 CFR Part 261
6 CCR 1007-3 Part 261

Discharge  of liquid wastes 40 CFR Part 122
40 CFR Part 125
40 CFR Part 129
40 CFR 262
40 CFR 264

– Accumulated, stored, or treated  before or in iieu of being
abandoned  by being disposed, burned, or incinerated

● Recycled material  that is
– Used  in a manner constituting  disposal
– Burned  for energy  recovery
- Reclaimed
- Speculatively  accumulated

● Waste-like  material  is material  that is considered  inherently  waste-
Iike.

If a generator of wastes  has determined that the wastes  do not meet  the
criteria for hazardous wastes,  they are classified  as solid wastes.  The
Colorado solid waste  roles contain  five solid  waste  categories:  industrial
wastes,  community wastes,  commercial wastes,  special  wastes,  and inert
material.

Wastes  generated during remedial  activities  must  be characterized and
evaluated according  to the following  method  to determine  whether the
waste  is hazardous:

● Determine whether the waste is excluded  horn regulation  under 40
CFR 261.4

● Determine whether the waste  is listed under 40 CFR 261
● Determine whether  the waste is identified  in 40 CFR 261 by testing

the waste  according to specified  test methods or by applying
knowledge  of the hazardous characteristics  of the waste in light of
the materials or the process  used.

Any wastewater  generated during remedial  activities  will  be routed to the
on-post CERCLA Wastewater Treatment Plant if it is not hazardous
waste and will not interrupt  the existing  treatment  system.  If wastewater
is routed to the on-post treatment pkm~ it must  be treated  in accordance
with NPDES requirements.
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Table 10.1-3 SummaN  of Action-Specific ARARs for the Selected Alternatives Page 5of11

ARAWTBC Requirement Citation Description

Asbestos waste handling 40 CFR 61, Subpart M Prevents discharge  of visible emissions during collection, processing,
management packaging, or transporting any asbestos-containing  wastes; requires

disposal of asbestos-containing  waste as possible at disposal site;
requires transport vehicles be marked appropriately during loading  and
unloading operations.

5 CCR 1001-10, Regulation Asbestos waste will  be managed according  to applicable substantive
Part B, Section 8. B.111.c.8 requirements for asbestos  handling,  transportation,  and storage.

Asbestos waste storage
management

PCB storage

6 CCR 1007-2,  Part B, Asbestos  waste will  lx managed according to applicable substantive
Section 5.4 requirements for asbestos  storage.

40CFR761.65 Storage  facilities  must  be constructed  with adquate roofs and walls;
have impemious floors with curbs (no floor drains  expansion  joints  or
other openings);  and be located  above 100-year floodplain  (applies  to

4

PCBS at concentrations of 50 ppm or greater)

- ‘1’emporary  storage  (~0 days) of PCB containem  containing  nonliquid
PCBS, such as contaminated  soil, rags, debris,  need not comply with
above  requirements.  Containers  must  be dated  when they are placed in
storage.

All storage  areas  must  be properly marked  and stored articles  must  be
checked for leaks every  30 days.

PCB decontamination standards 40 CFR 761.79 PCB containers to be decontaminated by triple  rinsing of internal
surfaces  with solvent  containing  <50 ppm PCB.
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ARAR/TBC Requirement Citation Description

PCB chemical waste Ia.ndfilling 40 CFR 761.75 Landfill  must be located in thick, relatively impermeable soil formation
standards or on soil  with high  clay and silt content; synthetic membranes  must be

used when these conditions cannot  be met. In addition, other sbwctural
requirements include avoidance of location in a flcmdplain; required
runonhunoff  structures if below the 10&year floodplain; and
groundh.u-face water monitoring for specified  parameters.  PCB wastes
must  be segregated  from wastes not chemically  compatible  with PCBS.

The landfill must  include a Ieachate  monitoring  system.

PCB incineration  standards 40 CFR 761.70

TSCA-PCB  design standards 40 CFR 761 Subpart  D

TreatmenC storage,  or disposal  of Part 264.100  (e)(2)
RCRA hanrdous waste. 6 CCR 1007-3 Section

264. 100(e)(2)

Incineration  requirements for nonliquid  PCB apply to PCB
concentrations >50 ppm and include  specified  dwell times;  combustion
efficiency of 99.9999 percent;  process  record/monitoring  requirements;
automatic  shut-off  standards;  a maximum  mass air emission  of 0.001 g
PCB per kg of PCB entering the incinerator.

On-post hazardous waste  landfills  shall be designed  and operated  in
compliance with applicable  substantive  requirements  of 40 CFR 76 I
Subpart D.

Comctive  action  program.

Part 264 Subpart  I Applicability  of the requirements  of containers.
6 CCR 1007-3 Part 264
Subpart  I

Part 264 Subpart  F Corrective action  for solid waste management units.
6 CCR 1007-3 Part 264
Subpart  F

Part 264 Subpart  J Applicability  of the requirements for tanks or tank systems.
6 CCR 1007-3  Part 264
Subpart  J
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Table 10.1-3 Summary of ActIon-Specific ARARs for the Selected Alternatives Page 7of11

ARARITBC Requirement Citation Description

Part 264 Subpart L Design  and operating requirements for waste piles.
6 CCR 1007-3 Part 264
Subpart L

Part 264 Subpart M
6 CCR 1007-3 Part 264
Subpart M

Part 264 Subpart N
6 CCR 1007-3 Part 264
Subpti N

Part 264 Subpart  O
6 CCR 1007-3 Part 264
Subpart  O

Part264.16(a)(l)
6 CCR 1007-3
Section 264. 16(a)(l)

Part 264.31 (a)
6 CCR 1007-3
Section 264.3 l(a)

Part 264.5 I (a)
6 CCR 1007-3
Section 264.5 l(a)

Part 264.52  (a)
6 CCR 1007-3
Section  264.52(a)

Part 264 Subpart  cc
6 CCR 1007-3  Part 264
Subpart  CC

Design  and operating requirements for kind treatment.

Design and operating requirements  for landfills.

Applicability  of incinerator requirements.

Persomel training.

Facility  design and operation requirements.

Purpose  and implementation  of contingency  plans.

Content of contingency plans.

Air  emission standards for tanks.
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Table 10.1-3 Summary  of Action-Specific ARARs for the Selected Alternatives Page 8 of 11

ARARfI13C Requirement Citation Description

Corrective action management
units

Temporary Units

Uxc) c~. .

UXO detonation

On-post  detonation  of UXO

40 CFR 264, Subpart S
6 CCR 1007-3,  Part 264
Subpti S
6 CCR 1007-2,  Part 2

6 CCR 1007-3 Section  264.553
40 CFR 264.553

AR 75-15
AR-385-1O
AR 385-64
AMC-R385-1OO

AR 75-15

40 CFR 264 Subpart X
6 CCR 1007-3 Section  264
Subpart  X

The CAMU  regulations allow for exceptions  from otherwise  generally
applicable  LDRs-UTS and minimum  technology  requirements  for
remediation  wastes  managed at CAMUS.  These regulations  provide
flexibility  and allow for expedition  of remedial  decisions  in the
management of remediation  wastes.  One or more CAMUS  may be
designated  at a facility. Placement  of haardous remediation  wastes into
or within the CAMU does not constitute  land disposal of hazardous
wastes  so the LDRs-UTS are not triggered.

Design, operating, or closure  standards  for temporary  tanks and container
storage  areas  may be replaced by alternative  requirements.  The TU must
be located within  the facility  boundary, used only for the
treatmentistorage  of remediation  waste,  and will be limited to one year of ~
operation  with a one year extension  upon approval  by the regulatory
authority.

If UXO is encountered during excavation,  workem must  comply with the
substantive  requirements  of AMC-R 385-100,  AR 75-15, AR 385-10,
and AR 385-64.

HE UXO will be detonated  in compliance  with the substantive
requirements of AR 75-15 regarding demilitarization  of class  V
materials.

On-post detonation  of UXO must  comply  with the substantive
requirements of the environmental  performance  standards  described in
40 CFR 264 Part 264, including  264.601 (6 CCR 1007-3 Section
264.60  I) and substantive  portions  of the monitoring,  analysis,  reporting,
and corrective  action requirements of 40 CFR 264.602 (6 CCR 1007-3,
Section 264.602).
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ARA~BC Requirement Citation Description

Agent decontamination

Decontamination  and Disposal
Standards for Chemical  Agents

Treatment  and disposal  of
hazardous  debris

On-post  land disposal  of
hazardous  wastes

Treatmeng storage,  or disposal  of
hazardous  waste

AR 385-61
AR 50-6

AR 385-61
AR 50-6

40 CFR 268.45
6 CCR 1007-3,  Part 268.45

40 CFR Part 2tU
6 CCR 1007-3 Part 264
40 CFR Part 268
6 CCR 1007-3 Part 268
EPA/540/G-89/006 (TBC)

40 CFR Part 264
6 CCR 1007-3 Part 264

40 CFR P- Subpart  L
6 CCR 1007-3 Section 264,
Subpart  L
40 CFR Part 268
6 CCR 1007-3  Part 268

40 CFR Part 264, Subpart  I
6 CCR 1007-3, Section  264,
Subpart  I
Section  2&l.171-173

Decontamination  of chemical agent-contaminated material  must comply
with the requirements  of AR 385-61  and AR 50-6.

Army regulations  provide  standards  for decontamination  of items
exposed  to chemical agents.  Material,  equipment  and clothing  that has
been decontaminated to the 3X level maybe  Iandfilled in a RCRA-
approved  hazardous waste  landfill.

Hazardous  debris  generated during remedial  activities  must  be treated
using specific  technologies  to extracg  destroy,  or immobilize  hazardous
constituents  on or in the debris  if placement  occurs.  In certain  cases,  the
debris  may no longer  be subject  to RCRA Subtitle C regulation  after
treatment.

Based upon a determination  of whether  the disposal  technique  constitutes
placemen~  LDRs-UTS maybe applicable.  If placement  occurs,  the on-
site  disposal  facility  must  comply  with the substantive  requirements  of
40 CFR Part 264(6 CCR 1007-3  Part 264) and 40 CFR Part 268 (6 CCR
1007-3  Part 268).

If remedial  activities  at RMA generates  haztrdous  wastes,  the wastes
must  be treated and stored  in accordance  with RCW  regulations.

Wastes  stored  in stockpiles  that are determined  to be RCRA hazardous
wastes  must  be stored,  treat~ and disposed  in compliance with RCRA
regulations,  including  LDRs-UTS if placement occurs.

Applicability  of the requirements for containers.
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ARARJT’BC Requirement Citation Description

Discharge of storrnwater  to on-
post surface waters

Discharge of Dredged Materials

Certification of Federal  Licenses
and Permits  (40 1 Certification)

tew~.

Discharge of wastewater to the
treabnent plant

40 CFR Parts 122-125

40 CFR 230 Subp~ B

33 USC Section I 34 I

Section  401 of Clean  Water  Act

40 CFR Part 122
40 CFR Part 125
40 CFR Part 129

40 CFR Part 262
6 CCR 1007-3  Part 262

40 CFR Part 264
6 CCR 1007-3 Part 264

40 CFR Part 144. 13(c)
40 CFR Part ]46

Stormwater  runoff, snow melt runoff, and surface runoff and drainage
associated with industrial activity (as defined in 40 CFR 122) horn RMA
remedial  actions  that  disturb  5 acres or more and that  discharge  to
surface  waters must be conducted  in compliance  with the stormwater
management regulations.

Dredging  operations in wetland  areas  must  be managed  in accordance
with the applicable  requirements  based on the impacts  resulting  from
spcific  dredged material discharges  associated  with sediment  removal
activities.

Provides  for state review of facility  operations  for the purposes  of
ensuring  that applicable  effluent limitations  or other limitations  or other
applicable  water quality  requirements  will not be violated.

Any wastewater  generated  during  cleanup  or remedial  actions  will be
directed to the on-post  RM.A wastewater treatment  plant and treated in
accordance with NPDES requirements.

Wastewater  that is determined to be a hazirdous  waste  must  be treated  in
accordance with the provisions  of RCRA.

Some of the Colorado  standards  for owners  and operators  of hamrdous
waste  managemen~ storage,  and disposal  facilities  are more stringent
than the equivalent  fderal  regulations.  These  standards  are detailed  on
Appendix A, Table A-12.

Injection  trenches and wells must  be constructed  per the requirements  of
EPA’s Underground Injection  Control  Program.
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ARA~BC Requirement Citation Description

Groundwater  monitoring 40 CFR 264 Subpart F
6 CCR 1007-3 Part 264
Subpart F
2 CCR 402-2, Rule 10
RCRA Groundwater
Monitoring TEGD  (TBC)

Noise ahtkmmt
.

6 CCR 1007-3

Colorado Revised  Statute,
Section 25-12-103

Groundwater  monitoring will be conducted for the presence of hazardous
constituents  in the groundwater  downgradient horn solid waste
management units. Monitoring wells should be constructed  and installed
according to the requirements of 2 CCR 402-2, Rule 10 and the guidance
in the RCRA Groundwater  Monitoring  TEGD.

Colorado groundwater  regulations specifJ requirements for determining
background  groundwater quality.

The Colorado Noise Abatement Statute provides  that  “Applicable
activities  shall be conducted  in a manner so any noise produced is not
objectionable due to intermittence,  beat frequency, or shrillness.  Noise is
defined  to be a public  nuisance  if sound levels radiating  from a property ~
line at a distance of twenty-five feet or more exceed the sound levels
established for the specified time periods and zones.”
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11.0 Documentation of Significant Changes

11.0 Documentation of Significant Changes
‘I%e Proposed  Plan indicated  that the prefemed  remedy for the Hex Pit would be identified  prior to the ROD and

that remedies  being considered  involved  solidification  and thermal treatment  technologies.  As this ROD details,

the selected  remedy  for the Hex Pit is treatment  using an innovative  thermal technology.  Treatment will be

applied to approximately  1,000 BCY of principal  threat material;  the remaining 2,300 BCY of soil  will be

excavated  and disposed  in the on-post  haztrdous  waste  lanfilll.  Recess performance will be evaluated  through

treatability  testing  during remedial  design. Solidification/stabilization  will become the selected  remedy if all

evaluation  criteria  for the innovative  thermal  technology  are not met

There are no other significant  changes  to the ROD. However, overall  remedy implementation  time fka.mes and

present  wofi costs presented in the ROD differ slightly  from those presented in the Reposed  Plan due to

modifications  in scheduling  and finding limitation  assumptions.



12.0 Responsiveness  Summary

12.0 Responslvenws Summary .
12.1 Intmductlon
This section  contains  the Army’s responses to comments  submitted in regard to the Proposed Plan for the On-Post

Operable Unit at R.MA. Cmunents  were received from CDPHE, EPA, USFWS, Shellj city and county

govexnrnents,  environmental  action groups, and private citizens.

PMRMA solicited  comments  regarding  the On-Post Operable Unit Proposed Plan during a 3-month-long  public

comment  period (October  16, 1995 to January 15, 1996). The Reposed Plan and the primary supporting

documentation  were made available to the public for the entirety of the public comment  period. ‘Ike documents

were available at seven  city and county libraries  in the area as well as at the EPA Region VIII library.  ‘These

documents, as well as the complete  adminktmtive  recor~ wem also available at the JARDF, which is located at the

west entrance to RMA at 72nd Avenue and Quebec Street.  A public meeting  was held on November  18, 1995 to

present and discuss  the Proposed Plan with citizens  and public officials.  This  Responsiveness  Summary  was

prepared to respond to oral and written questions  or concerns received  by the Amy  during the public comment

period.

The public  meeting was held at RMA from approximately  9:00 a.m. to 12:30 p.m. Those in attendance  included

representatives  from the Army, the Army’s contractor  (Foster Wheeler  Environmental  Corporation),  ShelL EPA,

USFWS, the state of Colorado (CDPHE),  Tri-County Health Departmen$  city  and county officials, public interest

groups,  and citizens. A Court Repmter  and Notary Public reported the proceedings  of the meeting  in a

stenographic tmnscrip~  included as Section  12.6 and available for review in the JARDF. An agenda  was prepared

for the meeting and provided to attendees along with a copy of the Proposed Plan.  A video, T&ng  Action  for the

Future:  The Proposed  C1eunup  Plan for Rocky  Mountain Arsenal,  was presented  that summarized  the information

provided in the Proposed Plan and a brief talk  was given that described the rationale  behind the selection of the

preferred alternatives.  A site tour of RMA was also made available to all attendees;  technical  experts accompanied

the tours  to explain  ongoing remedial  operations and to answer  questions.

12.2 History of Community Relations Acthdties
The hny began developing its Community  Involvement  program  in the 1980s as the first  environmental

investigations  were initiated.  As pat of this  program, the Army has conducted one-onae  interviews and infomml

1 Human Health Exposure Assessment for Rocky Mountain ksenal  (Ebasm 1990), Remedial Investigation
Report (Ebasco 19%),  Development  and Screening of Altemativcs  Report (Ebasco lS92b), Human Health

summary
Exposure

Assessment Addendum for Rocky Mountain Arsenal (Ebasw 1992c), J.ntegmted  Endangerment  Assessment/Risk
Characterimtion (Ebasco 1S94),  and Detailed  Analysis of Alternatives Report (Foster Wheeler Environmental 1995a).
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Record of Deddon for the On-Post Omable  Unit

group meetings, soliciti input ustig weys and qUdOIIXI*, and pursued  phone cmtacts to ident@  intermted

citizens  and organizations, assess  public  penxptions of the issues,  and determine  appropriate  mechanisms  for

engaging in two-way communication.

Educational outreach effoxts have included developing several  publications  that describe cument investigations  and

available  remedial technologies,  making litemture  regarding the on-post cleanup effort available to the public, and

conducting opn houses and public  meetings.  An example of a cument publication includes  “Update,”  which has

been distributed  to all (approximately  125,000)  households  within a lo-mile radius of the installation  on a quarterly

basis  since 1990. Various topics are discussed  in this  quarterly pamphlet  including RMA technical  information

and histcxy, wildlife viewing tour schedules, educational  programs,  and recycling programs.  The Army has also

made the comprehensive  documentation  generated during the cleanup process available to the public in the

JARDF, in the information repository maintained  at the EPA Region VIII librq, and at the Adams County,

Auror& Commerce  City,  Denver, Lakewo@ Montbello, and Park Hi112  libraries.

The kny held one of its largest  public  open houses in JanuaIY 1994,  following the release and distribution of the

draft  Detailed Analysis of Alternatives  reprt for the On-Post Operable Unit.  Regulatmy  agencies represented  at

the event were EPA, CDPHE, and Tri-County Health  Department  lle two primary  responsible  parties, Shell  and

the U.S. Army, were also represenx  as were members  of USFWS. The purpose of the event was to allow the

public  one-on-one experience  with fderal, state,  and local  profmsionals  who could explain  in simple terms the

positions  of their organizations  in the various  aspects  of the cleanup.  Videos were shown that detaila in easy-to-

understand terms, the various  technologies  outlined  in the drafl Detailed Analysis  of Alternatives  report. As part of

the open house,  the Army also offered site tows of RMA to the 1,000  citizens  who attended.

Prior to April  1994,  various  public  meetings and workshops were coordinated with interested citizens through the

TRC, which was established  under CERCLA guidelines.  lle committee,  initiated  at RMA in 1989,  was

comprised of representatives  from local health  and regulatory agencies, community  residents, and local

government. In November  1993, the TRC opened its meetings to the public.  In April 1994,  the Department  of

Defense directed military  installations  involved  in environmental  cleanup to form RABs. The RAB at RMA sexves

as a forum  to exchange information and establish  dialog  among the communities,  regulatory  agencies, and the

Amly.

2 Only the Proposed  Plan and the Final  Detaikd Analysis  of Alternatives  report  were available  for review at Park Hill  Library.
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Other tools  used by the Army to keep the public  tiormed  have included the issuance of press releases  and hotline

phone numbers  that  provide callers  with uptodate  information about cleanup operations. In additio~  Army

representatives  visit  area liiraries,  schools  and grocery stores  on a regular  basis  to distribute  flyers  and brochures

dealing  with public  meetings and cleanup and recreational  activities  available at RMA.

The Proposed Plan was presented to the public  on October  16, 1995.  Press releases  were sent  to a variety of local

aud state news mediz including the - Mo- Ne
.

w~ and ~The October  1995 edition  of

“Updatefl  summarind the information provided in the Proposed Plan and was sent  to all households  within a 10-

mile  radius of RMA. Legal notice of the can.rnent  peric@ which at that time ran fimm October  16 through

December  15, 1995,  was published in wver Pmon October  18, 1995 and in the - Mom“ News

October 20, 1995. It was republished  in mid-December  in both newspapers  when the comment  period was

extended.

At the December  7, 1995 RAB meeting it was decided to extend the public comment  period for 1 mon~  i.e., to

January 15, 1996,  at the request  of some comrnenters.  Verbal and/or written comments  were accepted  by PMRMA

troth  &fore and after  the public  meeting up to the deadline  of January 15,1996.

12.3 Responses to Comments
The remainder  of this  section  consists  of the Amy’s responses to written questions and comments  received  during

the public  comment  period.

Since 1989, all remedial  investigation  activities  at RMA have been performed  in accordance  with the FFA signed

by the Army, EPA, USFWS, ATSD~ Shell, U.S. Depamnent of the Interior, and U.S. Department  of Justice.  By

signing  the FFA, these  entities  were made part of all decision  processes  at RMA. The state  of Colorado elected not

to sign the FFA, but has played an active  role in the decision-making  processes  for the On-Post Operable Unit.

Throughout the RVFS process, CDPHE (previously known as Colorado Department  of Health) has been involved

and has provided the Axmy with comments  on the various aspects  of the remediation  at RMA.

Responses  to comments  are presented in the following order,  based on the originator of comment:

Section Topic
12-1 Responses to CDPHE Comments  Dated January 19, 1996
12-2 Responses to EPA Comments  Dated January 4, 1996
12-3 Responses to USFWS Comments  Dated January 19, 1996
12-4 Responses  to Shell Comments  Dated January 19,1996
12-5 Responses to City and County Government  Comments

—Adams  County
-City  and County  of Denver
—Notiem  Community  Coalition
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12-6 Responses to Environmental  Action Group Comments
—League  of Women Voters
-Siema  Club

12-7 Public  Meeting Transcript
12-8 Responses  to Citizen  Comments

A glossary  of acronyms used in Section  12 is provided as part of the general table  of contents.
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Active Dewatering  - Lowering the water table by pumping and extraction  or other water-removal  methods.

Acute  EXpOSUrS  – Based  on the exposure  model  developed  for W, an exposure  duration  of 1 to 14 days.

Agent - A solid liqui~ or gas that through  its chemical  properties  produces lethal or damaging effects  on man,
animals,  material,  or plants  or that produces  a screening  or signaling  smoke.  Examples of chemical agents  at RM.A
include Sarin (GB), a neme agen~ and mustard  (I-ID), a blistering  agent.

Agent Monitoring  - Analytical  technique  used during excavation  to survey  soil for the presence  of Army
chemical  agent.

Agricuiturai Practices - A process  that involves  tilling the soil  with f- machinery and seeding  it with locally
adapted vegetation  in a manner consistent  with R.MA refuge management plan. Agricultural practices have been
shown to reduce  the level of suxficial  soil  contamination.

Air Monitoring  - Collection  of air samples  that are analyzed  for key contaminants  to ensure  that allowable
concen~tions  are not exceeded.

Air Stripping - As it applies  to groundwater treatmen~  extracting  contaminated groundwater  and pumping to an
air stripper,  which is a tall, hollow vessel.  The water is pumped  to the top of the vessel  and allowed  to splash down
to the bottom. As the water passes  through  the air, contaminants  are transferred horn the water to the air, which is in
turn treated  before  it is discharged  to the atmosphere.  .

Alternative  - An option for cleaning  up a site.

Appiicabie or Reievant  and Appropriate Requirements  (ARARs) – Federal  and state legal requirements
that  a selected  remedy  for a site will  mee~ such as allowable  levels of chemicals  in water.

Bioaccumulation  – The amplification  of the concentration  of a chemical  between the initial source  (e.g., water,
soil,  or sediment)  and a specified  target  species  or trophic  box. A bioaccumulative  chemical can increase  in
concentmtion  in a living organism  as the organism  breathes  contaminated  air, drinks  contaminated water, or
consumes  contaminated  food.

Biomagnification – The process  by which tissue concentrations  of bioaccumulative  chemicals  increase  as a
chemical  passes  up the food chain (e.g., from plant to insec~ mouse,  and hawk).  It is measured as the ratio of the
concentration  of a chemical  in an organism  to the concentration  in the diet of the organism.

Bounda~  System - Groundwater extraction,  containmen~  and treatment system  at RMA boundaries.  There are
three such systems,  the Irondzde,  Notiwes~  and North  boundary  systems.

Cap - An in-place  containment  technology. The standard  cap design  consists  of a layer of soii.vegetation,  a
cmshed  layer of concrete  or cobbles,  and a layer of low-permeability  soil.  Caps are sloped  for erosion  control  and
are vegetated  with locally  adapted  peremial grasses  and low-growing  plants.

Caustic Washing - A treatment  process  in which agent-contaminated  soil  or structural  debris  is treated  with
caustic (high pH) fluids to degrade  the agent  compounds.
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CERCLA – Comprehensive  Environmental Response,  Compensation  and Liability  Act. Also known  as Superfund,
a law passed  in 1980 that establishes  a program to identi.&  inactive  hazardous waste  sites,  ensure  they are cleaned
up, evaluate  damages  to natural  resources,  and create  claims  procedures for parties  remediating  the sites.

Chronic  Exposure  - Based  on the exposure  model  developed  for Rh4A,  an exposure duration  of 7 to 30 years.

Composite  Sample  – A representative sample  that has been combined from several  samples  of the same medium.
In this sampling  methd samples  are systematically  collected  either vertically  and/or horizontally  flom a medium
and thoroughly  mixed  together to form a representative sample. Examples of composite samples  are depth
composites  often used in subsurface  soil  sampling  and area composites  used in surficial soil  sampling.

Conceptual  Remedy - Agreement for a Conceptual  Remedy for the Cleanup  of the Rocky Mountain  Arsenal.
Signed by the Paties on June 13, 1995, it outlines  the general approach for the remediation  of RMA. The
Conceptual  Remedy  was the result  of dispute  resolution  (as provided in the FFA) and formed the basis  for the
Detailed  Analysis  of Alternatives report and Proposed Plan.

Consolidation - Movement of soil  with low levels of contamination  to areas  proposed for capping  or covering.
The consolidated  soil  is placed  underneath  the cap or cover to develop  slopes so that surface-water  runoff can be
controlled  and collected.

Containment - A remedial  action that intenupts  exposure  pathways  through  the use of physical  barriers and
reduces  the spread of contamination.

Contaminant of Concern  (COC) - A chemical  selected  for evaluating  potential  human or animal  health  effects.
Selection is based on concentration,  toxicity,  and site-specific  information.

Cover - A layer of clean soil  that isolates  contamination  in place,  thereby preventing exposure to humans  and
animals.  A soil cover  consists  of a variable  thickness  layer  of soil  and may include  crushed or formed concrete
layers as biotdexcavation  baniers. Soil covers  may be sloped  for erosion  control  and are vegetated with locally
adapted peremial grasses  and low-growing  plants.

Detection Limit - The lowest concentration  of a chemical  that can be distinguished  horn the background response
of an analytical  instrument.

Dismantling  - Controlled  demolition  of a structure  using heavy equipment.  Contaminants  are not treated in this
process,  but the volume  of structural  material  is decreased  and converted  into a more workable form for disposal.

Dust Controls  - An action, such as spraying  water or foam, used to control  the emission  of dust (e.g., during
excavation  activities).

EPA Paint Filter Test - A test  that demonstrates  the presence  or absence  of fkee liquid in waste  material  to be
landfilled (based  on a test method  in SW 846, Method  9095).

Ex Situ – Not in the original  place  (Latin).  With reference to hautrdous  waste  treatrnen~  this refers to excavation
or extraction  from the ground prior  to treatment.

Excavation  - The removal  of soil,  debris,  churns, pipes, tanks,  or any other solid material  fiorn the ground.

Exposure  Duration - The amount  of time a receptor is exposed  to a chemical.
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Exposure  Pathway - ‘k pathway a chemical travels  from the source  to the individual.  At RMA, two pathways
were cvaluate&  direct  (consuming,  contacting,  or breathing contamination)  and indirect  (breathing contaminated
vapors).

Extinction System – A system of wells  used to remove groundwater fiwm an aquifer.

Feasibility  Study (FS) -An investigation  that recommends the selection  of a protective,  cost-effective alternative
for remcdiation. It usually  is begun during the Remedial  Investigation  (RI); together  these  investigations  are
commonly  referred to as the RI/l%.

Federal Facility Agreement (FFA) - A legal document that sets  the fiarnework for cleanup at RMA.

Gas Chromatogmphy/Mass  Spectrometry (GCIMS) - A laboratory  analytical  method used to detect
organics  in soil  or water.

Geophysical  Survey - A technique  used to locate buried  metal,  such as unexploded ordnance, using nonintrusive
instruments  that measure various  properties  of subsurface  materials.

Granular Activated  Carbon (GAC) - A treatment method  used to remove organic  chemicals  horn contaminated
groundwater.

Habitat Modifications - The exclusion  of biota  horn contaminated  areas  by installing  physical bamiers (e.g., a
chain-link  fence)  or changing  the quality  of the habitat  (e.g., sowing  grasses  that are less  attractive  to biota as an
environment  in which to live).

Hazard Index (Hi) - A value that represents  the summation  of hazard quotients  for a particular  chemical for all
exposure  pathways  evaluated.

Hazard Quotient  (HQ) - The ratio of the estimated  actual daily chemical  intake (dose) to the estimated allowable
daily intake  that  is not likely  to cause adverse  health effects.

Hazardous Waste Landfill - A secure  disposal  facility  that is specially  designe~ operate~ closed,  and
monitored  to control  the potential  release  of hazardous  substances  into the environment.

Horizontal  Well - A well that  is drilled with a major portion  of its length parallel  to the ground  surface  and that
could be used to capture  contamination  in plumes.

Human Health Exceedance  – At RM.A,  soil  posing risk  to human  health  as determined by concentrations of
chemicals  present  above action levels developed  in the Integrated  Endangerment  Assessment/Risk  Characterization
for carcinogens  (an excess  lifetime  cancer risk  of 104) and noncarcinogens  (a haztrd index of 1.0).

Hydrology  - The science  dealing  with the properties,  distribution,  and circulation  of water.

ICP Metals – Metals  detected  by Inductively  Coupled  Plasm%  a laboratory  analytical  method.

Implementability - The ability  to execute  and complete  the remedial  actions  required under an alternative.
Evaluation  of implementability  includes,  for example,  considering  the availability  of materials and skilled  workers.

In Situ – h the original  place  (Latin).  With reference to hazardous  waste  treatmen~ this refers  to treatment  in the
ground (i.e., without  excavation  or extraction).
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In Situ Biological  Treatment - An in-place  biodegradation process  that takes advantage of the naturally
occurring  micro-orgmisms  in the aquifer.  Oxygen and nutrients  containing  nitrogen  are added  to the aquifer so that
organisms  grow more numerous.  As the population  increases,  the organisms  turn to the contamination  present in the
aquifer  as a source  of foe@ thereby breaking down and destroying  the contamination.

In Situ Vitrification - A thermal treatment  process  using electrical  current to melt soil  or sludges  in place,
resulting  in a chemically  inert  and stable glass  product.

Incineration  - A treatment  technology  involving  destruction  of waste  or contamination  by controlled burning at
high temperatures.

Inorganic  - Pertaining  to or composed of chemical compounds  that do not contain  carbon as the principal  elemen~
i.e., matter  other  than plant or animal.

Interim Response  Action (IRA) - A remedial  measure that is implemented in an expedited time Iiame before
the final  remedy  and that has been determined  to be necessary and appropriate for the site.

Maximum Contaminant Level (MCL) - ‘The maximum permissible  level of a contaminant  in water delivered to
users  of a public water system as specified  in the Safe Drinking  Water Act. MCLS are enforceable water-quality
standards  and are applicable  or relevant  and appropriate  requirements  for groundwater remediation.

Medium @/. media) - A specific  environment such as groundwater, surfiu  water, soi~ sedirnentj  or air.

Medium Groups - Similarly  contaminated  soil  sites, groundwater plumes,  or structures.

Migration  Pathway – The way in which a chemical  moves  through  the environrnen~  For example, a constituent
in soil may be susceptible  to transport  by wind suspension  as fugitive  dus~ by alluvial  erosion  during  periods  of
seasonal  and/or  episodic  surface-water runoff,  or by dissolving  in infiltrating  rainwater.

Multi layer Cap - A cap that prevents  exposure  to humans  and animals  by isolating  the contamination.  From top
to bottom,  it genemlly  consists  of three layers: a 4-ft-thick  soilhegetation  layer,  a 1 -ft-thick layer  of crushed
concrete  or cobbles,  and a 2-fM.hick  layer  of compacted low-permeability  soil  to provide long-texm minimintion  of
infiltmtion.

Munitions  Screening  - Technique  used prior  to excavation  to survey  soil  for the presence of munitions (weapons
and ammunition)  anti/or munitions  debris.

National Oil and Hazardous  Substances Pollution Contingency Plan (NCP) – The federal  regulations
that govern the implementation  of CERCLA.

National Priorities  List - A list  published  by the U.S. Environmental Protection Agency that ranks  all of the
CERCLA  sites  in order  of priority  for remediation.

Operable  Unit – Term for a geographic  area or a separate  activity  undertaken as part of a cleanup conducted under
CERCLA.

Organic – Penaining  to or composed of compounds  that contain  carbon  as a principal element.

Organizations  - The U.S. Army, U.S. Environmental  Protection  Agency, U.S. Agency for Toxic  Substances  and
Disease  Registry,  U.S. Fish and Wildlife  Service,  U.S. Department of Justice,  and Shell Oil Company. They signed
the Federal  Facility  Agreement.
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Parties - U.S. Department of the AmIy, Shell Oil Company,  State of Colorado,  U.S. Environmental  Protection
Agency,  and U.S. Fish and Wildlife  Senice. They oversee  the remedial process  at RMA.

Passive Dewatering  – Lowering the water table without  actively  removing the water by pumping and extraction
or other  methods.  It is accomplished  by limiting  the infiltration  of water across  an area using controls  such as a cap
or cover  or elimination  of water utilities.

Plume - An area of contaminated  groundwater containing  one or more chemicals  at concentrations  that exceed
remediation  goals.

Preliminary Pollutant Limit Value (PPLV) - Risk-based  concentrations  of chemicals  in soil that are considered
protective  of human  health  given a defined  set of exposure  and toxicity  assumptions.

Principal  Threat Exceedance  - At RMA, soil  that is considered  to be highly  toxic or highly mobile  that would
pose a significant  risk to human health  should  an exposure  occur (i.e., more than 10-3 excess  lifetime  cancer risk or a
hzurd  index of 1,000).

Probabilistic  PPLVS - Risk-based  concentrations  of chemicals  in soil  developed  to represent  the likelihood  of a
potential  effect  on an organism  as a result  of exposure  to a chemical constituent.  In a probabilistic  evaluation,  a
range of input values  can be assigned  to reflect  variability,  the shape of the range define&  and a prescribed cetity
assigned  to a mnge of results,  thereby  providing  an informed  context  within  which risks  can be managed. At RMA,
for example,  the use of a 5th percentile  preliminary pollutant  limit value  (PPLV) would protect 95 percent of an
exposed human population.

RCRA-Equivalent Cap - A cap with physicai  barriers  that achieve  the performance standards  of a cap as
described  in the Resource  Consenfation  and Recovery Acg a law that regulates  the management  of hazardous waste
from point of generation  to disposal. A mukiiayer  cap was assumed  to be RCRA equivalent  in this ROD for
purposes  of costing  alternatives.

Receptor  – The animal or person for which potential  exposure  and risk to a chemical is evaluated.

Record of Decision (ROD) – A public document  that records  and explains  the cleanup alternative(s)  to be used
at a CERCLA site. It is based on information  from the Remedial  Investigation/Feasibility  Study, public  comments,
and community  concerns.

Remedial  investigation  (Rl) - A study that reports  the types,  amounts,  and locations  of contamination  at a site.

RF Heating - A thermal  treatment  process  using radio frequency  (RF) energy  to heat  soil  in place,  volatilizing
contaminants,  which are collected  at the ground surface.

SIUV Wali - A buried vertical  barrier commonly  made  of a soil  and bentonite  clay mixture.

Soil Cover – See Cover.

Soii Posing Risk to Biota - Area containing  a potential  risk  to biota  as defined  by a hazard quotient greater than
1.0. The hazard  quotient  is calculated  using a biota  risk  model  based  on an animal’s foraging range (the avemge
area over which they obtain their food). “Biota”  refers  to wiidlife.

Soil Vapor Extraction  - Removes  volatile  compounds  from contaminated  soii  in the unsaturated zone by
applying  a vacuum using vapor extraction  wells  and blowers. Vacuum blowers  induce  air flow through  the soil
matrix,  stripping  volatile  compounds  !lom the soil. Contaminated vapor is withdrawn through extraction  wells,
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collcct~  and treated.  Enhanced soil vapor extraction  may use heating  elements  to include  removal  of some
scmivolatile  compounds.

Soil Venting - A technique  used to extract contaminated  vapors  fim soil above  the water table,  usually  by
applying  a vacuum  to a system of wells.

Solidification/Stabilization  - A process  in which a hardening agent  (such  as cement) is combined with
contaminated  soil.  The mixture is allowed  to hardenj  fixing the contaminants  in a less leachable  form.

Subchronic Expo$um - Based on the expmre model developed for RMA, an exposure duration of 2 weeks  to 7
years.

Suppiementai Fieid Study (SFS) - An assessment  designed  to determine whether potential  risk to wildlife  is
present  in the area peripheral to the center of RMA.

Surface Heating - Geneml  technology  name for soil  treatment  technologies that involve  heating  soil  to volatiliz
contaminants.  During  treatmen$ volatile  and semivolatile  organic  compounds  are vaporized fkom the solid phase
and either  recovered or destroyed  by an off-gas  treatment  system.

TCLP - Toxicity  Characteristic  Leaching Procedure. A test used to evaluate  whether  a waste exhibits
characteristics  of toxicity  as specified  in the Resource  Consenfation  and Recovery Act.

Thermai Resorption  - A process  that uses heat  to vaporize  (deSorb)  contamination  born solid  materials.  The air
stream generated  during the process  is treated  to remove the contaminants.

Transpotiation  - The movement of structural,  soil, or liquid material  from a site to disposal  or treatment  facilities.

Unexploded  Ordnance  (UXO) - Generic  term for military  munitions  that are potentially  active.  Munitions  are
filled  with high  explosives  (HE-filled) or chemical  agent.

Unsaturated  Zone - The subsurface  zone above the water table.  Also known as the vadose  zone.

Use History - Narratives  (e.g., plant operational  records,  official  Amy and Shell histories,  depositions  from
operating  personnel)  that describe  how a particular  structure  was used during  its operational  history.  To focus
investigations  at RMA, structures  were grouped  into  similarly  contaminated (or uncontaminated)  medium groups
based on use histories.

Vapor- and Odor-Suppression Measures – Vapor-suppressing materials,  such as foam or liners,  or a
transportable stmcture, used during excavation  to control  emissions  of odors  and gases.

Volatile – A chemical  constituent  that readily  evaporates  (volatilizes)  born a solid or liquid state to a gaseous  or
vapor state.  This process  may be enhanced  by applying  heat  or reducing pressure or by a combination of these
processes.



Bibliography



Bibliography

Bibliography

BNA (Bureau of National  AfEdrs)
1974-90  Personnel Policies  Forum. Job Absentee  and Turnover  Sumy.  Quarterly  and AnnuaI Sunwys fivm

1974 to Cumrt  Western Region Absence  and Turnover  Data hm 1978 to Cumnt.

Bureau  of tie Census
1987 Current Population Study,  Tenure with Cument  Employer  by Age and Sex. Repared for the Bureau of Labor

Statistics.  January 1981,1983,1987.

Ebasco (Ebasco Smiccs Incorpofi)
1994 (July)  htegmted Endangerment  Assessment/Risk  ~

. “on. Find. Prepared  for the Program
Manager  for Rocky Mountain Arsenal.  Version  4Q, 4 v. RTIC 94266R01.

1992a (January)  Remedial  Investigation Summary  Report  Final.  Prqared for the Program  Manager for Rocky
Mountain Arsenal. Version 3.2, 5v. RTIC 92017R01.

1992b  (December)  Development  and Screening of Alternatives  Report  Final.  Prepared  for the program Manager
for Rocky Mountain Amenal.  Vemion 4.1,7 v. RTIC 92363R01.

1992c (December)  Human Health  Exposure  Assessment  Addendum  for Rocky Mountain  Arsenal,  Task B-2.
Final. Prepared for the Rogram  Manager  for Rocky Mountain  Arsenal.  Version  3.2,3 v. RTIC 9301 lRO1.

1990 (Septem&r) Human Health Exposure  Assessment  for Roclg Mountzdn  Arsenal.  Final. Prepared  for the
Progmn Manager  for Rocky Mountain Arsenal. Version 4.1, 8v. RTIC 90277R01.

1988 (October)  Summary of Results,  Structures Survey Rcpo~ Task 24. Final.  3 v. RTIC 883061202.

EPA (U.S. Environmental  Protection  Agency)
1993  Corrective Action Management  Units and Tempomy Units; Corrective  Action Revisions;  Final Rule.

Fedeml  Register  58 (29): 8658,40 CFR Part 260 et al.

1992 (October)  Guide for Conducting Treatability  Studies  Under  CERCIA Final.  EPW540/R-92/071a.

1990a (March 8) National Oil and Hazardous  Substances Pollution Contingency  Plan;  Final Rule, 40 CFR Pti 300
(Federal Register 55 (46): 8666-8865).

1990b (April) Guide to Selecting Superfimd Remedial  Actions.  EPA/9355 .O-27/FS.

1986 Guidelines for Carcinogenic  Risk Assessment.  51 Federal Register. September  24. Page 33992.

1985 Development  of Statistical  Distributions  or Ranges of Standard Factors Used in Exposure  Axessment.
Prepared by CGA Corp.  Chapel Hill,  NC. EPMWY8-85/010.

1982 (December)  Air Quality Criteria  for Articulate Matter  and Sulfbr Oxides. V. 3. Environmental  Criteria  and
Assessment  Office. EPA/600/8-82/0290.

EPA (U.S. Environmental  protection Agency)  et al.
1989 (February)  Federal Facility Agreement  for the Rocky Mountain Arsenal.  Pursuant  to CERCLA  section  120,

Docket  No. CERCLA VIII-89-13.  RTIC 89068R01.

~R w WHEELER
nna\1496GDoc Fo8wn WWEELEa mvl~u ~tmN B-1



Record of Decision  for the On-fost  Ommbk Unti

ESE (Environmentzd  Science and Engineering)
1989  (May) Biota Remedial  Investigation. Task 9. FinaL 14cpad for the program Manager for Rocky Mountain

Arsenal. Version 32, 4v. RTIC 89173R02.

Foster wheeler  Environmental  (Foster  Wheeler  Envhmmental  Corpomtion)
1996 (May) Feasibility Study  soil  Quantity C&ukitions  Summary  Report. Prepard  for the Program  Manager for

Rocky Mountain  Amend.

1995a (October)  Detailed  Analysis  of Alternatives  Repo~ FinaL I%qared  for the Program  Manager for Rocky
Mountain -. Vusion 4.1, 7v. RT’IC  95290R01.

1995b (October)  Proposed Plan for the Rocky Mountain  Amend  On-Post  Operable  Unit Prepared  for the
hogram Manager  for Rocky Mountain  Arsenal.

1995c (October)  South  Phntshsin  A Groundwater  Flow ModeL FinaL Rcparcd for the Program Manager for
Rocky Mountain  Arsenal.  Version 4.0, lv. RTIC 96025R01.

Harding Lawson Associates
1996 (May) Comedve Action Management  Unit Designation  Docurnen$  Rocky Mountain  - Commerce

City, Colorado.

1995 (December)  Rocky Mountain Arsenal  Ofl@ost Operable  Unit Final Record  of Decisionj  Rocky Mountain
fiend Commerce  City,  Colorado. Repared  for the Program  Manager for Roc& Mountain  ArsenaL

1992 O!Ypost  Operable Unig Endangerment  Assessment/Feasibility  Study.  FinaL

MK (_MK-Environmental  Services)
1996 Development  of Chloride and Sulfti Remediation  Goals for the North  Boundary  Containment  System at the

Rocky  Mountain Arsenal. Prepared  by MK-Environmental  Semites  and Foster  Wheeler  Environmental
Corporation.

MSEC (Mountain States  Employer’s  Council, Inc.)
1981-90 Metro Denver Turnover  Suneys, Annual Smeys  !iom 198) to Cument.  Incorporated  into  Colorado

Turnover  Smey Data after 1989.

OERR-EPA (Office of Emergency  and Remedial  Response,  U.S. Environmental  Protection  Agency)
1991 (November)  Guide to Principal Threat and Low-Level  Threat Wastes.  Fact Sheet OSWER Directive

9380.4-06FS.

1990 (August) Guidance on Remedial  Actions for Superbnd Sites  with PCB Contamination.  EPA/540/G-90/O07.

1989 IUsk Assessment  Guidance  for Superfhnd. Volume 1, Human  Health Evaluation  Manual  (part A). Interim
Final,  EPN540/1 -89/002. Volume II, Environmental  Evaluation ManuaL Interim Fin& EPA/540/l-89/001.

1988a (August)  CERCLA Compliance  with Other  Laws Manual: Interim  FinaL 0SWEIV9234.1-01  .
EPW540/G-89/006.

1988b (October)  Guidance  for Conducting  Remedial  Investigations  and Feasibility  Studies Under CERCLA.
Interim  Final. 0SWEIV9355.3-01.  EPA/540/G-89/004.

OHEA-EPA  (Office of Health and Environmental  Assessment  U.S. Environmental  Protection  Agency)
1995  Integrated Risk Information  System.  Online. Environmental  Criteria  and Assessment  Office,  Cincinnati,

OH.



—

Bibliogmphy

1992 Integrated Risk  Information  System.  online.  Environmental  Criterh  and kcssrnent  Office, Cincinn~
OH.

1991 Interim Guidance  for Dermal Exposure  Assessments.  OHEA-E-B67.

1989 Exposure  Factors Handbook. EPA/600/8-89/043.

OSWER-EPA  (Ofii= of Solid  Waste and Emergency  Response,  U.S. Environmental  Protection  Agency)
1992 Supplemental  Guidance  to RAGS: Calculating  the concentration  Term. EPA 9285.7-081.

1991a Risk Assessment  Guidance  for Superfund. Volume  I, Human  Health Evaluation  Man@  Supplemental
Guidance: Standard Defimlt  Exposure  Factors. OSWER Directive  9285.6-03.

1991 b Role of the Baseline Risk  Assessment  in Superfimd Remedy  Selection Decisions.  EPA 9355.0-30.

1989a (July)  Guidance  on Preparing Superfbnd Decision  Documents.  Interim Final.  0SWEIU9355.3-02.

1989b (July)  Superfbnd LDR Guide No. 5: Determining  When Land Disposal  Restrictions  (LDRs)  Are Applicable
to CERCLA Response Actions. (Fact Sheet ~inal]). EPA/9347.3-05KS.

1989c (August)  CERCIA Compliance  With Other  Laws Manual: Part II. Clean Air Act and Other  Environmental
Statutes  and State Requirements.  OSWEW9234.1-02.  EPA/540/G-89/009.

PMRMA (Progmm Manager  for Rocky Mountain Arsenal)
1996 On-Post Operable Unit Record of Decision Dispute Resolution Agreement..

1988 (March)  Technical  Program Plan FY8&FY92 (Remedial  InvestigationdFeasibi.lity  Study/Interim  Response
Actions). Final.  RTIC8813 lRO1.

PSCO (Public  Service  Company  of Colorado)
1989 Residential  Energy Use Sumey.

hblic  Law 102402,9  October  1992. Rocky Mountain Arsenal  National  Wildlife Refbge Act of 1992.

SCS (Soil Conservation  Service)
1987 Soil Interpretation  Record for Lincoln County, Colorado. Form Number 5. United States Dep-ent  of

Agriculture.

Shell (Shell  Oil Company)
1991 Draft Refige  Worker Activities  Assessment.  Prepared  with Program Management  Office,  Rocky Mountain

Arsenal, and Ebasco %wices Incorporated.

Suter, G. W., III (cd.)
1993  Ecological Risk Assessment.  Lewis Publishers, Chelse% MI.

Walsh  (J.P. Walsh and -iates)
1988 Soil Investigation and Inventory of the Rocky Mountain Arsenal,  Adams County, Colorado.  Prepared  for

Morrison-Knudsen  Engineers,  Inc. Boulder, CO.

Fos—rEn  @ WHEELER
mu\1496GDoc ~ WHuun ENwnouMmTAL  ~m B-3



12-1

Responses to CDPHE Comments



ST~ OF COLOIW)O
R9y knnu,  Gwema
Paisk8yckf#  Auing  Exauti4etnrteot
tkdaedto~”ngafd—tk  hdkhandwn—fmnl ofchepecyded~

HUUOOUS MATERMLS ANO WASTE ~MEm D+Vslm
43m cite Geek Dr. S. 222 S. ti S&eeC Room 232
Wmw, &ado 80222-1530 =ad JunUkm Cdw8do 81 SOI-2768
Pke (303) 692-3300 Ptume (303) 24a-7164
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. January 19, 1996

Mr. Charlie scharmann
Office of the Program Manager
Rocky Mountain  Arsenal
AMCPM - RM

.

Commerce City, CO 80022-1748

Dear Mr. scharmam:

please find enclosed the state’s comments on the On-Post Proposed
Plan. If you have any questions, please don’t hesitate to call.

Sincerely,

w%

Barbara Nabors
MA Project Manager
Hazardous Materials and

Waste Management  Division

cc : Laura Williams Ronel Finley
Lorraine  Ross Jonathan  Potter
Ken Conright Edward McGrath
Martin Ko8ec Robert  Foster
Bill Adcock Vicky Peters

9602504-1/1



Colorado Department of Public Health and Environment
Couunents on the MA On-Post Proposed Plan

1. The ureement for a Conceptual Remedv for the Cle~D of the
ockv Mountain Areena~ (Conceptual Agreement ) which was signed by

the parties on June 13, 1995, paragraph 17, provides that all
well owners living within the DIMP plume footprint, defined by
the detection limit of .392 ppb, based on the most recent
quarterly monitoring results at the time the Record of Decision
is signed, will be hooked up to an appropriate  water distribu-
tion system. This hook up will be paid for by the ~ and
Shell. It is the State’s understanding  that all persons within
the DIMP plume footprint, including those in the Henderson area
and those with deep wells, will be offered a hook up to an
appropriate  distribution system.

It is also the State’s understanding, confirmed by the my
and EPA at the public meeting held in Henderson on December 12,
199s that Shell and the lkmy have made a separate and distinct
commitment to provide an additional 4,000 acre feet of water to
SACWSD, or, if such water is not available, to make a payment in
an agreed-upon  sum in lieu of water. This commitment  is
contained in paragraph 16 of the Conceptual Agreement.

2. The Conceptual  Agreement, paragraph 18, provides that the my
and Shell will fund ATSDR to conduct an MA Medical Monitoring
Program in coordination  with CDPHE. The state wishes to clarify
that the llrmy and Shell are responsible for fully funding the
participation of the state and ATSDR in the Medical Monitoring
Program.

3. Paragraph 19 of the Conceptual Agreement provides that the
Parties commit to good faith best efforts to establish a tmst
fund for the operations  and maintenance of the remedy, including
habitat and surficial soils. The Final Detailed Analysis of
Alternatives and the Proposed Plan provide that these activities
are estimated to cost approximately  $5 million per year (in 1995
dollars) and that the principal and interest from the tnmt fund
will be used to cover these costs.

To date, the Amy and Shell have failed to identify legal
mechanisms that would be necessary to establish the trust fund or
othemise develop basic trust fund details. Given the Conceptual
Agreement and widespread stakeholder interest, the state requests
that a series  of working  meetings on the trust fund be set up
within the next month.

4. AS previously  noted  to the Army, page 3 of the Proposed  Plan
contains  an error. The Conceptual  Agreement  provides  for RCRA-
equivalent  caps on Former Basin F~ -Y Complex and Shell
Trenches. A RCRA-equivalent  cap is not planned for Basin A.

9602504-1/l-h
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5. The proposed  Plan states that- [g] roundwater plumes in the
south Plants area are monitored and high lake levels are
maintained to reduce migration of groundwater into the southern
lakes (Page 13, Table 4).” In the Final DAA, the Army states
that “[hydraulic controls are maintained to prevent contaminants
from entering the lakes at levels that could have an adverse
effect on biota.” These descriptions  differ from the Conceptual
Agreement language which states that ‘lake levels. ..or other
means of hydraulic containment  will be used to prevent South
plants plumes from migrating into the lakes.” It is our
understanding that the method of hydraulic containment (either
lake levels or other) will continue to be discussed and will be
addressed prior to the final ROD. The state is encouraged that
technical working group meetings are being held to discuss this
issue.

6. Contrary  to the Proposed Plan and the Detailed Analysis of
Alternatives, the my has not given adequate consideration to
innovative treatment technologies for Hex Pit remediation.
During negotiations on the Conceptual Agreement, stakeholders
expressed a strong desire that a site on the Arsenal be used as a
demonstration  site to evaluate the use of innovative treatment
technologies  for other -y/Department of Defense facilities.
The parties  contemplated  that a variety of technologies  would be
considered  based on a range of factors  including  effectiveness
and cost. In the spirit  of the Conceptual  Agreement,  all
relevant  factors for innovative  technologies  at the Hex Pit need
to be considered  as part of reaching  a final decision  in the ROD.



Junell,  1996
REPLY TO

AITE\TIO\  OF

OffIce of the Program  Manager

Ms. Barbara  Nabors
Colorado  Depatiment of Public
Health  and Environment
4300  Cherry  Creek Drive South
Denver,  Colorado  80222-1530

,

Dear Ms. Nabors:

Thank  you for your comments  on the Rocky Mountain Arsenal (RMA) On-Post Proposed
Plan. Responses  to your comments are provided below, numbered to correspond  to your
comments.

I The U.S. Army and Shell Oil Company (Shell) remain committed to a resolution
providing  eligible residents  with hook-ups as stated in the On-Post Record of Decision (ROD)
and the Agreement in Principle with South Adams County Water and Sanitation District
(SACWSD) The State is correct in noting that. based on the Agreement in Principle (enclosed)
residents  with wells within the diisopropyl  methylphosphonate (DINfP) footprint will be offered
connection to an alternative water supply.

2. To clarifj the second part of your comment, the Amy and Shell have made a separate
and distinct commitment  to provide a supplemental water supply to SACWSD. The Agreement
in Principle with SACWSD requires that SACWSD water be supplied to consenting drinking
water well owners within the DIMP plume footprint by January 1999. In addition,  the Agreement
in Principle requires SACWSD to provide 4,000 acre-feet of water to Commerce City and the
Henderson area by 2004. The Patiies involved in the water negotiations believe that the
settlement  is fair and will permit SACWSD to secure an adequate water supply to satisfi
Commerce City’s and Henderson’s  water needs. If you have any further questions regarding the
water supply, please contact Mr. Tim Kilgannon of this office at 303-289-0259  or Mr. Larry
Ford of SACWSD at 303-288-2646.

3. To clarify the State’s concern of funding for the Medical Monitoring  Program as
outlined in Paragraph 18 of the Agreement for a Conceptual Remedy for the Cleanup of the
Rocky Mountain Arsenal, the Army and Shell will fund the Agency for Toxic Substances and
Disease Registry (ATSDR) to conduct this effort in coordination with the Colorado
Department of Public Health and Environment (CDPHE).  The Program’s nature and scope
will include baseline health assessments and will be determined by the on-post monitoring of
remedial activities to identify exposure pathways, if any, to any off-post community.  This

Readiness  is our Profession
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Program will continue until the soil remediation is completed. A Medical Monitoring
Advisory Group (MMAG) has been established to evaluate specific issues covered by the
Medical Monitoring Program.  The MMAG is composed of representatives  of the Army,
Shell, the U.S. Environmental  Protection Agency, CDPHE, Tri-County Health Department,
ATSDR, the U.S. Fish and Wildlife Service, Denver Health and Hospitals, and the Site-
Specific Advisory Board. The MMAG also includes representatives from the communities  of
Commerce City, Henderson,  Denver, Montbello, and Green Valley Ranch.

4. A Trust Fund group will be formed to develop a strategy to establish the Trust
Fund. The strategy group may include representatives of the Parties (subject to restrictions on
federal agency participation),  local governments,  affected communities,  and other interested
stakeholders and will be convened within 90 days of the signing of the ROD.

5. The State is comet  in noting the error made on page 3 of the Proposed Plan. A
Resource Conservation and Recovery Act-equivalent cap is not planned for Basin A. Basin A
will be covered with a 6-inch formed concrete layer and a 4-ft soil cover as detailed in
Section 9.3 of the ROD.

6. Water levels in Lake Ladora, Lake Mary, and Lower Derby
maintained to support aquatic txosystems.  The biological health of the
continue to be monitored.

Lake will be
ecosystems will

Me-level maintenance or other means of hydraulic containment or plume control will
be used to prevent South Plants plumes from migrating into the lakes at concentrations
exceding Colorado Basic Standards for Groundwater  (CBSG) in groundwater at the point of
discharge. Groundwater monitoring will be used to demonstrate compliance.

7. The Army understands the State’s concern of considering innovative treatment
technologies for the Hex Pit remediation. Subject to the results of t.mtability testing and
technology evaluation, it has been decided that approximately  1,000 bank cubic yards (BCY)
of principal threat material from the Hex Pit will be treated by an innovative thermal
technology. Solidification will become the selected remedy if all evaluation criteria for the
innovative thermal technology are not met. The remaining 2,? BCY of material will be
excavated and disposed in the on-post hazardous waste landfill.
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If you have any additional questions or concerns regarding the RMA On-Post  Proposed
Plan, plmse direct them to Mr. Brian Anderson of this office at 303-289-0248.  Thank you
again for your comments.

Sincerely,

Colonel, ‘U.S. Army
Program Manager

Enclosure

Copies Furnished:
.

Captain Thomas Cook, Litigation Attorney, Rocky Mountain Arsenal
Building  111, Commerce City, Colorado 80022-1748

Mr. Robert Foster, U.S. Department of Justice, 999-18th Street,
Suite 945, North Tower, Denver, Colorado 80202

Mr. Howard Roitman, Director, Hazardous Material and Waste Management Division,
Colorado Department of Public of Health and Environment,  4300 Cherry Creek Drive,
Denver, Colorado 80222-1530

Ms. Victoria Peters, Attorney General’s Office, CERCLA Litigation Unit,
1525 Sherman Street, 5th Floor, Denver, Colorado 80203

Mr. Ira Star, Geotrans Inc., 4888 Pad East Circle, Suite 300-E,
Boulder, Colorado 80301

Program Manager Rocky Mountain Arsenal, Attn: AMCPM-RMI-D,  Document  Tracking
Center, Commerce City, Colorado 80022-1748
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION WI

999 18th STREET - SUITE 600 f ,
DENVER. COLORADO  80202-2466 hI

JAN-4W6
.

Refi 8EPR-FF

Mr. Charles Scharmann
Offkeoft lEPIogramManagc
fa the Roc& Mountain &
AMYCRM-PM, Building  111
Comme- City, Colorado 80022-2180

Re: EPA comments of the Find on-post ~ed AdjfSis of Ah’IMtk$ (’DAA) and

Proposed  PIandated October 16,1995

Dear Mr. Schaxmann:

The U.S. Emimmental Protedion Agency @PA) has xeviewed  the Final On-Post
Detailed Analysis of Alternatives (MA)  and Proposed PJan which were issued for public
comment on October 16, 1995. EPA previously raised fifteen diqu- on tk ti DJU4 in
a ktter dated September 22, 1995, and ten disputes  on the draft Proposed  Plan in a letter
dated October 5, 1995. Ikse disputes have been resolved through the inclusion of chang=
in the October 16th vemion of the DM and proposed plan. EPA qqkeciates  the tiort
expended by the Army to incoqmmte  EPA’s comments into tbe final documents.

Attached are comments  regarding  emors and omissions  identifkd in the final DJU4
and IWposed Plan. -mm=@ stildktiti time- sh*@ti H
DM or an addendum to the DA Some of the comments arc pertknt to the draft ROD
which is scheduled to be issued this month. In addkion, EPA may be submitting additional
commanso ntheAMRss  ectionofthe  final DAA. .

If you have any questions rcgardihg these commeats, please contact me at (303) 312-
6540.

. . &~&
Sup&.ni Project Manager

9600410-1/1Enclosure
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cc: bura Williams,  EPA
Barbara Nabors, CDPHB
Lorxainc Ross, EPA
Mike Anderson, Shell

Rmd  Finley, USIWS
Vicky I%tcr8, Co. AGO
Jonathon Potter, kmy
Ken Conright,  ‘ICHD

.
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comments on the
hposd Pkan for the Rocky Mountain Amnd

OkPost Qperabk Wt
October  1995

8. ~
● ● ● ☛ ‘Ille Proposed  Plan (k not adequately

descrii  the results of the ko@i(zd  R& ~rization. _ by did not
incorporate the suggested text revision made by EPA with our October 5th comments.
The &IW ROD-should  describe in more detail where contamhant exposure
pathways  to wildlife exist and how these pathways will be eliminated  or the risk
reduced to an acceptable level. In addition, the ROD should oontain more detail
the results and conclusions drawn from the ERC. The area of diqxte should  be
explained as well as the p-s outlined Pamgraph27a. of the Concqtual
*merit.

on

9600410-1/l-B



June 11, 1996
REPLY T@

ATTESTIOX  OF
Office of the Program  Manager

Ms. Laura Williams
U.S. Environmental  Protection Agency

Region  VIII
Mail  Code 8EPR-F
999- 18th Street, Suite 500
Denver, Colorado  80202-2466

Dear Ms. Williams:

Thank you for your  comments  on the Rocky Mountain  Arsenal  (RMA) On-Post Proposed
Plan.

In response  to your  comment on the Proposed  Plan description  of the results of the
Ecological  Risk Characterization,  the U.S. Army followed U.S. Environmental  Protection Agency
(EPA) Guidance  on Preparing  Superfhnd  Decision Documents,  which states the Proposed Plan
should be written in a clear and concise  manner and should direct the public to the Remedial
Investigation/Feasibility  Study (IU/FS) report  as the primary  source  of detailed itiormation.

In preparing  the Proposed  Plan, the Army worked  closely with all the Parties to address
their dispute  items from the draft version of the document.  All comments,  from each Patiy,  were
addressed.

The Army agrees with EPA that the Record of Decision  (ROD) should include  more
detail.  The ROD (1) describes  in more detail  where contaminant  exposure  pathways  to wildlife
exist  and how either these pathways  will  be eliminated  or the risk will be reduced  to an acceptable
level. (2) details the conclusions  drawn from the Ecological  Risk Characterization,  (3) defines the
Area of Dispute,  and (4) outlines  the process  as first set forth in the Agreement  for a Conceptual
Remedy for the Cleanup  of Rocky Mountain  Arsenal (dated June 13,
used to monitor  and evaluate  areas that may pose risk to biota and to
remediated

1995), Paragraph 27a, to be
refine areas to be
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Copies Furnished:

Ms. Laura  liilllams, U.S. Environmental  Protection  Agency, 999 18th Street,
SuW 500, Denver, Colorado  80202

Mr. Utllfaa NcMnney,  Shell  011 Company,  1700 Ltncoln  Street, $ulte 4100,
Denver, Colorado  80202

Mr. Howard  RoMan,  Colorado  Department  of Health and the Environment,  4300
Cherry  Creek Orlve South, Denver,  Colorado  80222-1530

Us. Barbara Nabors,  Colorado  Department  of Health and Environment,  4300 Cherry
Creek  Drive South,  Denver,  Colorado  80222-1530

Mr. Dan NcAuliffe, De artment  of Natural Resources,  1313 Sheman  Street, Room
!718, Denver,  Coorado 80203

Docuamt  Tracking  Center,  Offfce of the Program Manager for Roct@lountain
Arsenal,  Building  111, Cownerce  City, Colorado  80022-1748



June 11.1996
REPLY  TO

\lTESTICN OF

OffIce of the Program Manager

Mr. Ray Rauch
U.S. Fish and Wildlife Service
Rocky Mountain  Arsenal  National Wildlife Refbge
Building 613
Commerce  City, Colorado  80022-1748

Dear Mr. Rauch: .

Thank you for your comments  on the Rocky  Mountain  Arsenal  (RMA) On-Post Proposed
Plan.

The Army agrees that the on-post  water supply is an important  issue, and measures  similar
to those delineated  for off-post  alternative  water supplies  are ongoing  to ensure  that water of
appropriate  quality is provided  on-post.

During the formulation  and selection of the remedy,  members of the public and some local
governmental  organizations  expressed  keen interest in the creation  of a Trust Fund, as you do in
your comment, to help ensure the long-term operations  and maintenance  of the remedy.  The
Parties have committed  to good-faith  best efforts to establish such a Trust Fund, as described  in
the On-Post Record  of Decision (ROD). Principal  and interest from the Trust Fund would be
used to cover the costs of long-term  operations  and maintenance  throughout the lifetime of the
remedial  program. These costs are estimated to be approximately  $5 million  per year (in 1995
dollars)

It is the intent of the Parties that if the Trust Fund is created  it will  include a statement
containing  the reasons  for the creation  of the Trust Fund. a time frame for establishing  and
finding the Trust Fund, and an appropriate  means to manage and disburse  money from the Trust
Fund. The Parties are also examining  possible  options  that may be adapted  from tmst finds
involving federal  finds  that exist at other  remedial  sites. The Parties recognize  that establishing  ~
Trust Fund may require special congressional  legislation and that there are restrictions  on the
actions federal  agencies can take with respect  to such legislation. Because  of the uncertainty  of
possible  legislative  requirements  and other  options,  the precise terms of the Trust Fund cannot
now be stated.

.
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A trust find  group  will be formed to develop a strategy  to establish the Trust Fund. The
strategy group  may include representatives  of the Parties  (subject  to restrictions  on federal agency
participation),  local governments,  affected communities,  and other interested  stakeholders  and
will be convened  within 90 days of the signing of the ROD.

If you have any additional  questions  or concerns  regarding  the RMA On-Post Proposed
Plan, please  direct them to Mr. Brian Anderson  of this office at 303-289-0248.  Thank you again
for your comments.

Sincerely, ,

Colonel:  U.S. Army
Program  Manager

d

Copies Furnished:

Captain Thomas Cook,  Litigation  Attorney,  Rocky  Mountain  Arsenal
Building 111, Commerce  City,  Colorado  80022-1748

Mr. Robert  Foster,  U.S. Department of Justice,  999-18th  Street,
Suite 945, North Tower, Denver, Colorado  80202

Mr. L. Ronel  Finley, Coordinator, U.S. Fish and Wildlife Service, Rocky
Mountain  Arsenal, Building  111, Commerce City, Colorado 80022-2180

Program  Manager  Rocky  Mountain  Arsenal,  Attn: AMCPM-RMI-D,  Document Tracking
Center, Commerce  City,  Colorado  80022-1748
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Shell Oil Company @
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January 19, 1996

Mr. Charlea T. Scharmann
RMA Committee Coordinator —
Office of the Program Manager
Rocky Mountain Arsenal
ATTN: AMCPM-RM
Commerce City CO 80022-1748

Re: Comments on the Final RPIA On-Post Proposed Plan

Dear Charlie:

Shell generally agrees with the site-wide remedy
selection for the Rocky Mountain =senal (RMA) , as described in
the Final Proposed Plan for the RMA On-Post Operable Unit
(October, 1995) ,

t
and believes that it complies with the

requirements  of the Federal Facility Agreement and the Agreement
for a Conceptual Remedy for the Cleanup of the W.
Consequently, we have no comments on this document.

If you have any questions or need additional
information, please contact me at your convenience.

Yours very truly,

Project Manage@
Denver Site Project

UJM: crc

9601910-1/1
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cc:
Mr. Kevin T. Blose
Technical Director
off
Roc

ice of
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tain

Program Manager
Arsenal

AlTN; AMCPM -RM
Commerce City, co 80022-1748

Mr. Brian Anderson
Office of the Program Manager
Rocky Mountain Arsenal
ATIT?;
Come

-P
rce City, co 80022-1748

Major Jonathan
Rocky Mountain
A’IT’N: AMCPM-RM
Building 111
Commerce City,

Potter
Arsenal

CO 00022-1748

Ms. Laura Williams
RMA Coordinator
Environmental Prote
Region VIII, One De
Mail Code 8EPR-FF
999 18th Street, Su
Denver, CO 80202-24

!ction Agency
river Place

ite 801
66

Ms. Barbara Nabors
Colorado Department of Public

And Environment
Hazardous Materials and Waste
4300 Cherry Creek Drive South
Denver, CO 80222-1530
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Man
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,agemlent Div.

Mr. Ray Rau
U.S. Fish a
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National  Wi
Building 61
Comerce Ci
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nd Wildlife Semite
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June 11, 1996
REPLY TO

\lTESTIOS OF

OffIce  of the Program Manager

Mr. William J. McKinney
Shell Oil Company
c/o Holme Roberts & Owen, LLC
Suite 4100
1700 Lincoln
Denver, Colorado  80203

0

Dear Mr. McKinney:

Thank you for your  letter regarding  the Rocky  Mountain  Arsenal (RM.A) On-Post
Proposed  Plan and your  general  agreement  with the selected  site-wide  remedy.  The
U.S. Army understands  that Shell Oil Company  has no comment  on the Proposed Plan.

If you have any questions  or concerns  regarding  the RMA On-Post Proposed Plan, please
direct  them to Mr Brian Pmderson  of this oflice at 303-289-0248.

Sincerely,

Colonel,  U.S. Army
Program  Manager

Readiness is ot47 Profession
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Copies  Furnished:

Captain  Thomas Cook,  Litigation  Attorney,  Rocky  Mountain  Arsenal
Building  111, Commerce  City, Colorado  80011-1748

Mr. Robert Foster, U.S. Department  of Justice, 999-18th  Street,
Suite 945, North Tower, Denver, Colorado 80202

Mr. William Adcock,  Shell Oil Company, c/o Holme Roberts & Owen, Suite 4100,
1700 Lincoln Street,  Denver, Colorado  80203

Mr. M.T. Anderson,  Shell Oil Company,  c/o Holme Roberts and Owe~ Suite 41OO,
1700 Lincoln Street, Denver, Colorado  80203 *

Mr. Edward  McGrath,  Holme Roberts and Owen, Suite 4100, 1700 Lincoln  Street,
Denver, Colorado  80203

Mr. Thomas  Cope, Holme Robert and Owen, Suite 4100, 1700 Lincoln Street,
Denver, Colorado  80203

Program  Manager  Rocky Mountain Arsenal, Attn: AMCPM-RMI-D, Document Tracking
Center, Commerce City, Colorado 80022-1748
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OffIce of the Program Manager

Mr. Craig Tessmer
Adams County  Department  of Planning  and Development
4955 E. 74th Avenue
Commerce  City,  Colorado  80022-1535

Dear Mr. Tessmer:

Thank you for your comments  on the Rocky Mountain  Arsenal  (RMA) On-Post Proposed
Plan. Public input is an important  component  of the remediation  process,  and your  participation
in the process  helps maintain the dialogue  between  the U.S. Army and the public.

Your letter proposes offsite disposal  of nonhazardous  materials in a Resource
Consewation and Recovery  Act-designed  facility rather than placing it in the Basin A
Consolidation  Area. The Army understands  your concern  that this material  be disposed  properly
and believes that the approach  of placing the material  under  the Basin A cover will adequately
immobilize any contaminants  and provide a cost-effective  method for disposal  of nonhazardous
materials.  In addition,  a large volume  of fill  material  will  be required  to construct the Basin A
Consolidation  Area, and the RMA nonhazardous  material  will  satis~  that need. Furthermore, by
using this nonhazardous  material  onsite, there will  be no negative  impact from a very large
number  of trucks  moving through  the surrounding  community.  Cost  for fill material  is also
minimized. Therefore.  the Army chose to keep the nonhazardous  material  onsite to be used as fill
material  for the Basin A Consolidation  Area.

In response  to your  other  query about providing  business  opportunities  to local
contractors,  to the extent  that such efforts are consistent  with federal  contracting  guidelines,  the
Army will continue  to make a concerted  effort to use local  labor and contractors to support
remediation  activities.

Readiness is our Profession
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If you have any additional  questions  or concerns  regarding  the RMA On-Post Proposed
Plan, please direct  them to Mr. Brian Anderson  of this office at 303-289-0248.  Thank you again
for your comments.

Sincerely,

[mgti
Colonel,  U.S. Army *
Program  Manager

Copies  Furnished

Captain  Thomas Cook,  Litigation  Attorney, Rocky Mountain  Arsenal
Building 111. Commerce  City,  Colorado  80022-1748

Mr Robefl  Foster,  U.S. Department  of Justice,  999-18th  Street,
Suite 945, Notih Tower, Denver, Colorado  80202

Program Manager  Rocky Mountain  Arsenal.  Attn: AMCPM-RMI-D, Document  Tracking
Center, Commerce  City,  Colorado  80022-1748



City and County of Denver







Cofnments  K: on-PcM Pmpoeed  Phn
January  19,1996
Q=gc3d5)

8. Five-Year Reviews

It ls not clear when the clock will be stand on the llve-year mlew of remedhd actions. It is
-remended that the revkmm be site-specific and the trigger br starting * dme clock be the
=mpledon of a separate sim actity tithin the total sim remedy. For exampk, review of the
pro=dvencss  of the remedy applied tD the Army (Complex) Trench= should be perhtned
within five years sthseqynt m compkdon  of the slurry ~ and RCRAqutient  cap/cover.

9. Prioritization of Remedial Actions

Please see the attached ktter, dated Janumy 17, 19%.

mm Mdiw

10. Structures Containing Agent .

What measures will be taken to prevent accidental  releases during the demolidon,  crushing
sorting, and sizing of debris km potentially agentumtaminated  structures? If a dease to air
occum at South Plants or elsewhere on RM& how will the chemical agent’s risk m the health and
aafixy of any off-she human populadon be mitigated?

11. Caustic Washing of Structures and Soil Containing Chendca! Agent

The DAA reporq Vol. VII, page 9-8 sta= that “detailed Mommy  and pilot scale msdng would
be ncxessaq Ho= implementing this alternative as this tech.nolo~ has not been well
demonstrated and is lar@y thetxetid”  l%e narrative go= on m describe pmious =dng of
this procdure  at W Re-ibnnadon of GB during the spray drying of the brine [spent caustic]
solution, diflkul~ confirming that the brine - fke from agenq and reported exedmce of
ah emission acdon levels wcm qxm=d.  At RMA them is pomdaf h seved types of chemical
a~nts  and other COCS in any batch of material to be trea~ which fbrther compkams the
P~ and may require re-treatment Yeq these impkmentadon diMcukies are not discussd
elsewhere in the W report or the Proposed Plan. Please cIari.& why this procus Is the
pre&red alternative. Where would the treatment ticilkies be constructed?

12. Inconsistencies in Soils Volume Ikdmatcs

What is the esdmamd W vohme of soils in the South Plants Central Processing Area exceeding
Human Health and Principk Threat? Human Health and Principk llnat vohunes h soils were
esdmatcd in the DAA report fir each conmninant of con=m betwen Iand surhce and a depth
of 10 &t (or to the water tabk if it is shallower). (DA& vol. IV, pages A4). Wy wasn’t the
volume fix the Proposed Plan’s 5-fbot depth of exca-don detailed in this appendix? Voluma of
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Commmu  m: Onmst Pmpoeal  P18n
Janlnry  19,1996
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however, that the pqosed alternative would only delay the need m extmcthreat ever increasing
mnccntdons of contaminan~ fimher from their source area. Should the ability tn maintain
the lake water levels be compromised (fbr exampk, due m the loss of a dam or the ruult of a
mere draught) what response actiom would be impkmented?

19. Confined Flow System Monitoring

The DM report offers sewmd hypodwscs regadlng  mechanisms to explain the numerous
dctecdons of contaminants in the confined flow system. Additional hmesdgadon and
chamctmimdon  of this deeper zone of gmundwater  contaminadon  appears tD be wamnted.
* proposed =tablishment  of a monitoring WCII nemmrk consisdng of 20 existing =1!s and
annual sampling, seems pmmatwe and Potcnddly insufilcient Additional wells am n- m
assess the lateml atent of contaminant migration. More f~nt sampling (such as quartdy
sampling over some limited du~don) would provide
designate a more appropriate monitoring nemmrk.

Thank you fbr atending the public
have any questions, &l free to call

Sincereiy,

John D. Student
Remedial Pmgmn Manager
Envlronmmml Protection Division
Denver Publk Health Department

ctxnment period
(td. 436730s).

the &ta needed to bemr Mend& and

and tir considering all comments. If you

attxbent

CX: Tom !kauch, Environmental  Supc*r, Endronmmd  Protection  Division

~mfmpp
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CITY AND COUNTY OF DENVER
DEPARTMENT OF HEALTH AND HOSPITALS

wE1.Luelad  EwEaa I

SENT BY

PUBLIC HEALTH
606 BANNOCK  STREET
DENVER COLORADO  80204-4507
PHONE: (303) 436-7s00
FAX (303) 436-6074

Januay  17,1996

FAX (289-0485  & 289-0582)

Program  Manager
Rocky Mountain Arsenal
Attn: Mr.  Brian An&son
Environmental  Engineering  Division
Commerce City, Colorado 80022

re: Sequencing  of Remedial Activities

Dear Mr. Anderson:

The Denver Public Health Depafiment,  Environmental protection Division,  has reviewed  the
documentati~ for the Army’s  propod sequence of remedial actions at the Rdy Mountain Arsenal.
in general we found the sequence Iogiel.  Our exceptions  to your priorities  are noted on the attached
Remedial  Activities Rating SheeL

h addition to addressing he “fixed facilities’  subproject  group tkt YOU have identified,  we would like a
commitment  for early action on the following additional critical path issues:

. mdical  monitm”ng program,

. Trust Fund for O&M of remedial actions,

- contingency, health and safety, and enwgency  rqmnse plans, and

. air pathway monitoring  program  and baseline concentrations.

Please note that this letter superseck  my previous letter to you concerning this subject, datd January
16, 1996. Please discard that letter. Should you have any questions,  Pkase  fee! free to contact me (tel.
(303)43 ~7305)*

Sincerely,

John D. Student
Remedial Program Manager
Environmental  Protection Division
Denver  Public Health Department

cc: Tom Stauch, Environmental Supervisor, Environmental  Protection  Division s

9602413 -1/l-A@9:18-pulf-l





June 11, 1996

OffIce of the Program  Manager

Mr. John D. Student
Environmental  Protection  Division
Denver Public Health Department
605 Bannock  Street
Denver, Colorado  80204-4507

Dear Mr Student:

Thank you for your comments  on the Rocky Mountain  Arsenal (RMA) On-Post Proposed
Plan Public input is an important  component  of the remediation  process,  and your participation
in the process  helps mainta_in  the dialogue  between  the U.S

Responses  to your comments  on the Proposed  Plan
letter

Army and the public.

are provided  in the enclosure  to this

If you have any additional  questions  or concerns  regarding  the RMA On-Post Proposed
Plan. please direct them to Mr. Brian Anderson of this office at 303-289-0248.  Thank you again
for your comments.

Sincerely,

&Wti/

Colonel.  U S Army
Program  Manager

Enclosure

Copies Furnished.

Captain  Thomas Cook.  Litigation  Attorney,  Rocky Mountain  Arsenal
Building 111, Commerce  City,  Colorado  80022-1748

Mr Robert  Foster, U. S Department  of Justice, 999- 18th Street,
Suite 945, North  Tower, Denver, Colorado  80202

Program Manager  Rocky Mountain  Arsenal,  Attn: AMCPM-RMI-D, Document  Tracking
Center.  Commerce  City,  Colorado  80022-1748

Readiness is our Profession



U.S. ARMY RESPONSES TO COMMENTS BY THE CITY AND COUNTY OF
DENVER  DEPARTMENT OF HEALTH  AND HOSPITALS ON THE

ROCKY MOUNTAIN ARSENAL ON-POST PROPOSED PLAN

General Comments

1. Potential  Air Emissions

Your comment cites air emissions  modeling  associated  with the Rocky Mountain  Arsenal (RMA)
Submerged Quench Incinerator  (SQI) as a way to locate the “maximal”  off-post  deposition  in the
Montbello  neighborhood.  The SQI modeling  reflected emissions  from a 100-foot  stack. Under
these circumstances  and stable atmospheric  boundary  layer conditions,  maximum  concentrations
from a high emission source  are frequently  projected  a considerable  distance  downwind.
However,  in the fiture remediation  activity projected  at RN@  all remediation  will be associated
with ground-level  sources, and the maximum deposition,  or ambient  concentrations,  will  occur  in
the immediate  proximity  of the work area and will decrease  rapidly with distance  from the source.
This phenomenon  was demonstrated  in the 1988 Basin F Interim Response  Action (W) when
moderate  concentrations  of various volatile organic  compounds  (VOC) and pesticides  were
detected  in the immediate  work area and decreased  rapidly with distance  from the work site.

The prevailing  nighttime  drainage wind is gen~rally from south to north away horn Montbello,
and although  the worst-case modeling  scenario  might reflect  some higher concentrations  in any
random direction because  of topography,  this likely will not occur to the south. The prevailing
dispersion pattern  and windrose  calculated during active remediation  of Basin F illustrates  this
fact It is also true that during daytime  hours, heating of the ground  can cause the wind flows to
reverse, blowing  up valley  (from north to south).  Thus Nlontbello will  be downstream  of the
Arsenal during these times. However,  as noted,  the remedial actions will occur at ground  level, in
the center of the Arsenal,  several miles  away from the southern  RMA boundary.  Also,
atmospheric  conditions  will  be neutral  to unstable,  confining impacts  to the close proximity  to the
remediation area. For these reasons, it is anticipated  that impacts upon Montbello  will be small

A risk assessment  conducted  immediately  afier the Basin F 1R4 (Ebasco  Constructors et al., 1989
J3as in F Interim Act ion Close-out  Sa etv Reuort.f- Drafi Final, August  1989), indicated  no risks at
the RMA perimeter  to public health and safety. As klontbello  is at a farther distance  and in the
opposite  direction of prevailing  worst-case conditions,  and as the past remediation  of Basin F
most likely reflects worst-case emissions,  the Armv does not anticipate  high concentrations  in the
direction of Montbello.  Recent smaller  remediation activities  during Pond A and Pond B closures
and the South Plants pilot building demolition  project  provided  similar results.

The Army intends to take proper precautions  for Montbello  and all other RMA perimeter  areas
when fbture active remediation  commences. Dispersion associated  with various  sources  of
emissions  will  be evaluated  by air modeling  (as was done in the past), and intensive  air monitoring



will be conducted  both within the interior  and at the perimeter  of RMA during active  remediation
Real-time monitoring  will  also be conducted  close to all remediation  sources  for the health and
protection  of workers at RMA.

With respect to monitoring  at nearby  communities,  both for baseline  and routinely  during
remediation activity,  a Medical  Monitoring  Program  has been initiated. The primary goals of the
Medical  Monitoring  Program  are to monitor  any off-post  impact  on human  health  due to the
RMA remediation  and to provide mechanisms  for evaluation  of health status  on an individual and
community basis.  This Program will continue  until the soil  remediation  is completed.  A Medical
Monitoring  Advisory Group  has been established  to evaluate specific issues covered  by the
Medical  Monitoring  Program. As you are aware, the Group is composed  of representatives  of the
Army, Shell Oil Company,  the U.S. Environmental  Protection  Agency (EPA), the Colorado
Depatiment  of Public Health and Environment  (CDPHE), Tn-County Health Department,  the
Agency  for Toxic Substances  and Disease Regist~  (ATSDR), the U.S. Fish and Wildlife Service
(USFWS), Denver  Health and Hospitals,  and the Site-Specific Advisory Board. The Group  also
includes representatives  from the communities  of Montbello,  Commerce  City,  Henderson,  Green
Valley  Ranch, and Denver.

2. On-Post Detonation  of Unexploded  Ordnance (UXO)

Identified UXO will be transpofied to an off-post  Army facility for detonation  or other
demilitarization  process  unless the UXO is unstable  and must be detonated  on-post.  On-post
detonation  will  only be performed if UXO is unstable  and cannot  be safely transported to Army
facilities that specialize  in explosives  or agent-filled  UXO demilitarization.  The suitability of
on-post  UXO detonation  sites (including  ES A-4b) will  be evaluated  during remedial  design and. 1 f’
needed, will be in accordance  with Army Materiel  Command (AMC) Safety Procedures (AMC-R
385-100  and AR 75- 15). Site ESA-4b is located more than one mile from the eastern  bounda~
of RMA, much farther than the 2,400 feet suggested  in the AMC Safety Procedures.  Agent-filled
UXO will be transpo~ed off-post  for demilitarization  at an Army facility.  Procedures for agent-
filled  UXO are described in the Final  Detailed Analysis of Alternatives  (DAA) in Volume W
pages  9-3 and 9-4. Agent will  be removed from the UXO, if possible, following Army  regulation~

(AR 385-61 and AR 50-6).

3. Institutional  Controls  and Restrictions

The effects of restrictions  would  be similar  for all remedial alternatives  both during and after
implementation.

4. Trust Fund

During the formation  and selection  of the remedy,  members of the public and some local
governmental  organizations  expressed  keen interest in the creation  of a Trust Fund, as you do In
your comment, to help ensure the long-term operation  and maintenance  of the remedy.  The







● ocal contractors and workers: The Army has made and will continue  to make a
concerted  effort, within federal  contracting  guidelines,  to use local contractors and labor
to suppoti remediation  activities.

8. Five-Year  Reviews

A five-year review may be conducted  any time within the five-year period afler the finalization  of
the ROD and within each five-year period following.  The site will be reviewed as a whole during
that review. See also the response  to Comment  Number 7, above.  Five-year  reviews are intended
to evaluate whether  the response  action  remains protective  of humans and the environment.
Statutory  five-year reviews are required no less oflen than each five years after the initiation of the
remedial action.

9. Prioritization  of Remedial  Actions

Comment noted.  Discussions  with the Parties about sequencing  remedial  activities are ongoing

structures  Med ium

10. Structures  Containing Agent

There is not sufficient contamination  of the structures  to generate  an off-site air release.  On-site
workers will be wearing protective  equipment  during remediation  to protect them from any on-
site air releases.  Therefore,  the Army does not anticipate  that either the surrounding  communities
or on-site workers will be exposed  to air releases.  Monitoring  of the workers and air monitoring
at work site boundaries  and RMA boundaries  will be petiormed to ensure  safety. In addition,
various dust control  measures  will  be used to ensure no exposures  to the surrounding
communities

11. Caustic  Washing  of Structures and Soil Containing  Chemical  Agent

Caustic  washing was selected  as the preferred alternative  for agent-contaminated  soil  and
structure  debris because  it effectively  treats all agent compounds  suspected  to be present  at RMA
Although  caustic  washing has not been demonstrated  at fill scale, the associated  equipment  is
well-demonstrated  and widely available. Implementation  problems (e.g., materials handling,
emission control)  identified during testing can be overcome  through  proper engineering  controls,
and pilot-scale  testing will  be necessa~  prior to implementation  to determine  the proper treatment
solution Other treatment  alternatives  evaluated  (e. g., solvent  extraction  with caustic,
incineration)  were not cost-effective  due to batch operation  and high residual  disposal  cost or high
capital cost. and had similar or more difficult  implementation  concerns. Location  of the treatment
facilities will be determined during the remedial design.

6



12. Soil Volume  Estimates

The human health and principal  threat exceedance  volumes presented  in the Detailed Analysis of
Alternatives  (DAA) (Vol. IV, Tables A-2 and A-3) for the South Plants Central Processing  Area
are estimated using the agreed-upon  5-R depth  criteria  for excavation,  and are an exception  to the
statement  “... between  the soil  surface and a depth of 10 ft.. .“. Exceedance  volumes  remaining  in
place between  5 and 10 feet include 32,000  bank cubic yards (BCY) of human  health exceedance
soil  with a 17,000-BCY  principal threat exceedance  volume.  The apparent  discrepancies  between
the DAA text, Appendix  A volume  tables, and the Mass Balance Logic-Flow  Diagram are due to
overlapping  volumes between  human health exceedance  volume,  estimated  agent volume,  and
UXO debris volume.  Volumes presented  in the Appendix  A tables are total estimated  volumes
and are not adjusted  for volume  overlaps.  Material  quantities  and costs were developed  from
adjusted  volumes obtained  by subtracting  the overlapping  volumes from the human  health
exceedance  volume. The Mass Balance Logic-Flow  Diagram is correct and in agreement  with
these adjusted  volumes, with the exception  of the surflcial soil  human health exceedance  volume,
which has been corrected  to 87,367  BCY (corrected  to include firing ranges volume).
Overlapping  volumes are discussed in the individual  medium group  sections  (Sections  5-19) in the
DAA (Volumes  II and III)

13. Firing Ranges

The two soil remediation  areas shown in the October 1995 edition of~ and not
shown in Figure 4 of the Proposed  Plan are the Pistol Range  in Section 19 and the Rifle Range in
Section  12. These two areas were inadvertently  lefi  off Figure 4 but are included  in the remedy
The selected  alternative  includes disposal in the on-post  landfill of approximately  2,300  BCY of
lead-contaminated  soil  from these sites.

14. Slurry  Wall Construction

The necessity  of dewatering  upgradient  of the slurry walls for the Complex Trenches  and Shell
Trenches  will  be evaluated during the remedial design If dewatering  is included  as part of the
final  design. the extracted  water will  be treated  at an on-post facility  (e.g., Basin A Neck
treatment  facility).

15. South Plants Cap/Cover

The selected  alternative  states that all modeled  human health  and principal threat  volume in the
South Plants  Balance of Areas is excavated  to a depth of up to 10 feet and disposed M the on-pos[
landfill. No human  health or principal threat exceedances  are Iefi in place; therefore,  a wildlife
barrier and 4 or more feet of soil  cover are not necessary

7



16. Biota Barrier

The broken concrete  or cobble from demolished  structures will  either be Iandfilled  in the on-post
hazardous  waste landfill  or consolidated  under the Basin A cover.  The biota barrier for the Basin
A cover consists  of a formed concrete  layer and does not use any broken  concrete or cobble  from
the on-post  structures demolition.  Rubble  used for other wildlife barriers will be obtained  from
off-post sources.

17. Hex Pit

Subject  to the results of treatability  testing and technology  evaluation,  imovative  thermal
treatment  will  be used to treat 1,000 BCY of principal threat  material  fronl the Hex Pit.
Solidification  will  become the selected  remedy  if all evaluation  criteria for the innovative  thermal
technology  are not met.  The remaining  2,300  BCY of material will be excavated and disposed  in
the on-post hazardous waste landfill.

18. Southern  Lakes

Since the issuance of the On-Post  Proposed  Plan, a technical  working  group  composed  of
representatives  from the Army, Shell, State,  and EPA has been studying  existing data from the
southern  lakes and assessing the need for additional  action. No additional  action  has been
determined necessary at this time Water levels in Lake Ladora,  Lake Maw, and Lower Derby
Lake will be maintained  to support  aquatic  ecosystems. The biological  health of the ecosystems
will continue  to be monitored,

Lake-level  maintenance  or other  means of hydraulic  containment  or plume control  will be used t~~
prevent  South Plants plumes from migrating  into the lakes at concentrations  exceeding  Coloradt~
Basic Standards  for Groundwater at the point of discharge.  Groundwater monitoring  will be used
to demonstrate  compliance.

19. Confined  Flow System Monitoring

The proposed  monitoring  network  was established  after having reviewed years of confined  flow
system (CFS) data. Two different  reporls issued separately  by the Army and Shell  in 1994
provided  extensive  information about  the wells in the CFS. The Army believes  the proposed C F ~
monitoring  network  is adequate  based on existing information.  Increasing  the frequency  of
sampling in the confined  aquifer would not provide information to change that opinion,  given the
extremely  low flow rate, typically about  13 feet per year.

8
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June 11.1996

OffIce of the Program  Manager

Mr. Chris J. Wiant
Tn-County Health Department
7000 East Belleview  Avenue,  Suite 301
Englewood,  Colorado  80111-1628

Dear Mr. Wiant:

Plan
in the

Thank you for your comments  on the Rocky Mountain  Arsenal (RMA) On-Post Proposed
Public input is an important  component  of the remediation  process,  and your  participation
process helps maintain the dialogue  between the U.S. Army and the public.

Your letter was emphatic  in that the period for comments  on the On-Post Proposed Plan
should not be extended  without  good reason and that, ifit  were extended,  no more than 30 days
should be granted In order to allow additional  time for comment without  excessively  delaying
the Record of Decision.  the comment period was extended  by 30 days,

Responses  to the Northern  Community  Coalition’s comments  are enclosed.

If you have any additional  questions  or concerns  regarding  the RMA On-Post Proposed
Plan. please direct  them to Mr Brian Anderson of this ofllce at 303-289-0248,  Thank you again
for your comments

Sincerely,

4;H>+’”J

Color#l,  U.S. Army
Program  Manager

Enclosures

Readiness is our Profession
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Copies  Furnished:

Captain  Thomas Cook Litigation  Attorney,  Rocky Mountain  Arsenal
Building 111, Commerce  City,  Colorado  80022-1748

Mr. Robefl  Foster,  U.S. Department  of Justice,  999-18th  Street,
Suite 945, Noflh Tower, Denver, Colorado  80202

Program Manager  Rocky  Mountain  Arsenal,  Attn: AMCPM-RMI-D,  Document  Tracking
Center, Commerce  City,  Colorado  80022-1748



U.S. ARMY RESPONSES TO COMMENTS OF THE NORTHERN COMMUNITY
COALITION  ON THE ROCKY MOUNTAIN ARSENAL ON-POST PROPOSED PLAN

1. Alternate  Water  SuD~

The Army believes that the Agreement in Principle  regarding  a water supply satisfies  the
criteria identified by your comment. The Army and Shell have reached an Agreement  in Principle,
enclosed  with this letter, with South Adams County  Water and Sanitation  District (SACWSD)
that includes payment of $48.8 million  to SACWSD and requires  that SACWSD  water be
supplied to consenting  drinking  water well  owners  within the diisopropyl  methylphosphonate
(DMP, an RMA byproduct)  plume by Janua~  1999. In addition,  the Agreement  in Principle
requires SAC WSD to provide 4,000  acre-feet of water to Commerce  City and the Henderson
area by 2004. An independent  qualified water resource  expefi will be selected by SACWSD  to
direct  the selection.  acquisition.  and implementation  of a water supply that-can be operational  by
October  1, 2004. The parties involved in the water negotiations  believe that the settlement  is fair
and will permit  SACWSD to secure an adequate  water supply to satis& Commerce  City’s and
Henderson’s  water needs. If you have any fbrther questions  regarding  the water supply, please
contact  Mr. Tim Ki]gannon  of this ofllce at 303-289-0259  or Mr. Lany Ford of SACWSD at
303-288-2646,

2. Schedu Ie of Implementation  that Prioritizes A ctivities  on the B asis of Public Health
and Actun I Risk

The Army agrees with the basic outline of the Northern Community  Coalition’s (NCC)
schedule,  which is to clean up the higher risk areas first and proceed  to the lower risk areas.  The
actual time required to complete  the cleanup  will  depend in pati on available  finding from
Congress  as well  as on developing  and maintaining  a cooperative  working  relationship  with the
regulatory  agencies during design, construction,  and operation  of the remedy.

The water supply issue is a high priority,  and the Army agrees that timely implementation
is most important.  Please refer to the response  to Comment number 1 regarding  the schedule  for
providing  the water supply. Landfill  design and construction  is a prerequisite  for accomplishing
other remediation  tasks and must be started as soon as possible. Moving  the Basin F wastepile  II

a lower priority  item because  the waste is presently  contained.

3. Remediation  Overs i~ht and Monitoring  Promam

It is the Amy’s policy to use the most qualified personnel  to oversee  both the constructlt~n
and quality assurance/quality  control  of each project for the remediation,  as well  as to be
responsive  to community  concerns. The U.S. Environmental  Protection Agency (EPA) and the
Colorado  Department  of Public Health  and Environment  (CDPHE) will  provide  regulato~
oversight.  The Tri-County  Health Depatiment will  be provided  opportunities  to review
remediation  activity.

1



4. Community ImDact Assess ment Prom=a~

The Army is currently reviewing state proposals on air pathway analysis and will  ensure
that adequate  onsite  and offsite monitoring  occurs during remedial  actions  that may release vapors
or odors.

In addition,  a Medical  Monitoring  Program  has been established.  The prima~  goals of the
Medical  Monitoring  Program are to monitor  any offpost  impact  on human  health due to the RMA
remediation and provide  mechanisms  for evaluation  of health status  on an individual and
community basis.  This Program will continue  until  the soil remediation  is completed.  A Medical
Monitoring  Advisory Group  (MMAG) has been established  to evaluate  specific issues covered by
the Medical  Monitoring  Program. The MMAG is composed  of representatives  of the Army,
Shell, EPA CDPHE,  Tn-County Health Depafiment,  the Agency for Toxic Substances  and
Disease Registry (ATSDR), the U. S. Fish and Wildlife Se~ice  (USFWS), Denver Health and
Hospitals,  and the Site-Specific Advisory Board. The MMAG also includes  community
representatives  from the communities  of Commerce  City,  Henderson,  Denver, Green Valley
Ranch,  and Montbello.  If you would like more ird?ormation  on the Medical  Monitoring  Program
or wish to participate  as part of the Medical  Monitoring  Advisory Group,  please  call Ms. Ma~
Seawell of CDPHE at 303-692-3327.

The Army understands  RMA has had both perceived and actual  negative  impacts on surrounding
communities.  The hny also believes RMA has made positive  contributions  to the surrounding
communities.  The goal of the Army at IUVIA is to provide for an environmentally  safe National
Wildlife Refige  that will  continue  to contribute  to a positive image for surrounding  communities
The Army has a ve~ active  public  outreach  program  and will  continue  to work with the public  on
matters regarding the environmental  cleanup  program  until  RMA is filly transitioned  to a Refuge
The USFWS also has a ve~ aggressive  public education  program complementing  the wildlife
resources  and fiture  plans for RMA. The Army will continue  to itiorm and seek input horn
elected  oflicials. local chamber groups,  schools,  stakeholder  groups,  realtors, and local  businesses
regarding activities  presently underway  and those planned for the fiture.

As part of the Medical  Monitoring  Program,  public outreach  will be the MMAG’s
foremost  objective.  The Army believes that public education  will  provide a real understanding  of
the ongoing  cleanup  and its associated  risks. Also, the Medical  Monitoring  Plan will include a
contingency  plan, which will  be based on the RMA wide contingency  plan already in effect.

~merggncv  Re~onse  Measures : The Army has maintained  a contingency  plan for
emergencies  for many years and continues  to update  it as needed.  Emergency  plans will be part
of the post-ROD remedial  design activities. The Parties and the public will  be kept informed of “
these contingency  plans as they are written.

Educat ion and Voc ational Trainirw ODDOIIU nitie~:
educational  opportunities  through  remediation  and wildlife

2

T’he Army and the USFWS provide
tours, and the kmy has recently



received  accreditation  foritsenvironmental  education  program  through  the Colorado  School of
Mines and the Denver  Public Schools.  These opportunities  are expected  to continue  during the
remedial  activities. The Army also provides  used computer  equipment  to the public schools  in the
local communities.

~ The Army has made and will  continue  to make a concerted  effort, within
federal contracting  guidelines,  to use local  contractors and labor to support  remediation  activities

5. Trust F~

During the formulation  and selection  of the remedy,  members of the public and some local
governmental  organizations  expressed  keen interest in the creation  of a Tmst Fund, as you do in
your comment, to help ensure the Iong-term operation  and maintenance  of the remedy.  The
Parties have committed  to good-faith  best efforts to establish such a Trust ‘Fund, as described in
the ROD. Principal  and interest from the Tmst Fund would be used to cover  the costs  of long-
term operations  and maintenance  throughout  the lifetime of the remedial  program.  These costs
are estimated to be approximately  $5 million  per year (in 1995 dollars).

It is the intent of the Parties that if the Trust Fund is created  it will  include a statement
containing  the reasons  for the creation  of the Trust Fund, a time frame for establishing  and
finding the Trust Fund. and an appropriate  means to manage  and disburse  money  from the Trust
Fund The Parties are also examining  possible  options  that may be adapted  from trust funds
involving federal finds  that exist at other  remedial sites The Paflies recognize  that establishing  a
Trust Fund may require special congressional  legislation and that there are restrictions  on the
actions  federal agencies can take with respect to such legislation. Because  of the uncertainty  of
possible legislative requirements  and other options,  the precise terms of the Trust Fund cannot
now be stated

A Trust Fund group  will be formed to develop  a strategy  to establish the Trust Fund. The
strategy group  may include representatives  of the Parties (subject to restrictions  on federal agency
participation),  local governments,  affected communities,  and other interested  stakeholders  and
will be convened  within 90 days of the signing of the ROD.

6. Bas in A Groundwave r DewaterinQ Co ntin~ncv  Plan

It appears that this comment refers to “total  dewatering”  as the dewatering  of the
saturated  alluvium in Basin A. The partial dewatering  resulting from construction  of the soil
cover will  be a 10- to 13-foot lowering of the water table.  As a result of dewatering,  the water
table will no longer be in contact  with the most contaminated  soils, and the groundwater flux out
of the Basin A area will  be substantially  reduced.  Groundwater migrating  out of Basin A will  be
captured  by the Basin A Neck Treatment  System and the Section  36 Bedrock Ridge extraction
system.

3



7.
.

Jlxcavat ion of All Waste m the Western Tier Landfi11s

The Western  Tier landfills  have never been demonstrated  to be sources  of groundwater
contamination:  however, complete  excavation  of these landfills is planned and is described  in the
ROD. Approximately  6630 bank cubic yards of human  health exceedance  materials in the
landfills  will be excavated  and placed in the on-post  hazardous  waste landfill.  The remainder  of
the Western  Tier landfill  materials have been characterized  as nonhazardous  debris and will be
used as consolidation  material  in Basin A.

8. Boundary  Svste~

The Army believes  that the Interim Response  Actions (W) implemented  on-post  to
control  sources  and plumes  of contamination,  as well  as the continued  ope~ation of the boundary
containment  systems,  have been extremely  effective  in containing  and treating  contamination  from
sources and in treating  the contamination  that escaped before the IIUs were installed. Evaluation
of Alternative 3 shows that active dewatering  does not have a substantial  impact  on boundary
system operation  and that there is limited cost benefit associated  with this alternative.  The
effectiveness of the selected passive dewatering  approach  for Basin A and South Plants, combined
with boundary  system treatment,  will  be evaluated during the five-year post-ROD remedy review
At that time, changes to the remedy  will  be made as necessa~.

The containment  and passive dewatering  approach  will limit the leaching  of all soil
chemicals,  pafiicularly  those relatively Iow-volubility compounds  that preferentially  sorb to the
soil.  A primary  factor in the decision to use soil containment  as pafl of the on-post  remedy was
the presence  of insoluble compounds  in soil.

9. Structures

The NCC’S interpretation  of how structures  materials  will  be handled  is correct.  This
waste. even without  confirmation  of agent presence, falls into the “3X” category  based on its
history and must be Iandfilled  in a Resource  Consemation  and Recove~  Act-equivalent  landfill,
according  to Army regulation

4



AGREEMENT IN PRINCIPLE REGARDING  A WATER SUPPLY BETWEEN
SOUTH ADAMS COUNTY WATER AND SANITATION  DISTRICT (SACWSD),
THE ARMY AND SHELL OIL COMPANY

1. PA~BY~ARMY AND S~LL~LBENmEmAL
INSTALLMENTS,  S16 MILLION,  $16 MILLION, AND $16.8 MILLION. THE FIRST
PAYMENT TO BE MADE WITHIN 90 DAYS OF 10CTOBER 1996. SUBJECT TO
THE AVAIL~IL~ OF FUNDS.

2. PA~ OF THE ABOVE SUM IS CONDITIONED ON ADHERENCE TO THE
FOLLO~G TERMS. OTHER TERMS AND CONDITIONS WILL BE THE
SUBJECT OF FURTHER NEGOTIATION.

A. PAYMENT’S WILL BE HELD IN TRUST FOR SACWSD. TRUSTEE TO
BE CHOSEN BY THE ARMY& SHELL WITH SACWSD CON CURRENCE. ANY
INTEREST  THAT ACCRUES MUST BE RETURNED  TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP OWNERS OF DOMESTIC WELLS IN THE
DLMP FOOTPRINT WHO CONSENT TO BE INCLUDED IN THE SOUTH ADAMS
COUNTY WATER AND SANITA~ON DISTRICT AND WHO CONSENT TO BE
HOOKED UP; AND SUCH HOOK UPS WILL BE COMPLETED NOT LATER THAN
THE 24TH MONTH AFTER THE DATE OF THE INITIAL PAYMENT FOR THOSE
WHO CONSENT BY THE 20TH MONTH AFTER THE INITIAL PAYMENT.
THOSE WHO REQUEST TO BE HOOKED UP AFTER THE 20TH MONTH WILL
BE HOOKED UP WITHIN  A REASONABLE  TIME. AS NOTED IN G, BELOW,
SACWSD WILL NOT BE RESPONSIBLE FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO IS NOT RESPONSIBLE FOR ~ING TKE MAIN
WATER DISTRIBUTION SYSTEM BEYOND THE DIMP FOOTPRINT AS
FINALLY DETERMINED IN THE ON-POST ROD. THE MAIN WATER
DISTRIBUTION SYSTEM FOR THE HENDERSON AREA (12” DIAMETER PIPE
SYSTEM) WILL BE COMPLETED  BY THE 24TH MONTH AFTER THE INITIAL
PAYMENT. SACWSD WILL RECHVE FROM THE TRUST ACCOUNT $3,950 FOR
EACH HOME CONNECTED IN THE NEw SERWCE AREA AND $2,265 FOR
EACH HOME CONNECTED IN THE OLD SERVICE ARE&UP TO A TOTAL OF
130 HOMES. ATTAC_ IS THE W THAT SHOWS THE LATEST DIMP
PLUME WHICH IS TO BE UPDAmD PWOR TO THE FINALIZATION OF THE
ON-POST ROD.

C. SACWSD MUST CONTMCT FOR WATER RIGHTS OR SUPPLY BY
NOT LATER THAN SIX MONTHS AFIER THE DATE OF THE FINAL PAYMENT. -

D. PAYMENTS FROM THE TRUST TO SACWSD MUST BE TIED
DIRECTLY TO THE ACQUISITION  AND DELIVERY OF 4000 ACRE FEET OF
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WATER AND THE HOOK UP OF WELL OWNERS IN THE HENDERSON  AREA.
ALL EXPE~Ims BY SACWSD PAID FROM THE TRUST ACCOUNT WILL
BE SUBJECT TO A~IT BY THE ARMY AND SHELL.  UP TO S43 MILLION MAY
BE SPENT ACQ~G AND DELNERING  THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE  SPENT ON HOOK UPS IN THE
HENDERSON  AREA. THE REMMNING  S1.15 MILLION M TO OFFSET
INFLATION OR CO~G~~S. ANY EXPENDITURES CHALLENGED BY
THE ARMY, SI-ELL, OR THE TRUSTEE WILL BE SUBMXTrED TO THE
ALTERNATIVE DISPUTE RESOLUllON (ADR) MIXHOD DESCRIBED IN E,
BELOW.

E. AN INDEPENDENT QUALIFIED  AGENT, WHO IS A SENIOR WATER
RESOURCE EXPERT WITH EXPERIENCE  IN ACQUXRING AND DEHVEIUNG
WATER, WXLL BE SELECTED BY SACWSD, WITH THE CONCURRENCE OF
THE ARMY AND SHELL, TO DIRECT THE SELECTION,  ACQUISITION, AND
IMPLEMENTATION  OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPEIUTIONAL BY 10CTOBER 2004. THE TERMS OF THE AGENCY
WILL BE AGREED  UPON SACWSD, THE ARMY AND SHELL. THE ARMY AND
WELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT BID
PACKAGES FOR THE WATER DELXVERY SYSTEM. THE CONSTRUCTION
FIRM OR FIRMS TO CONSTRUCT THE PROJECTOR PROJECTS WILL BE
SELECTED BY COMPETITIVE  BID BASED ON A SOLICITATION PROCESS
CONCURRED IN BY THE ARMY AND SHELL. THE COSTS ASSOCIATED WITH
IMPLEMENTING THIS SECTION WILL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREE- ARISING REGARDING  THE IMPLEMENTA’IION OF THIS
SECTION WILL BE SUBMITTED TO A FORM OF ADR CONSISTING OF
SUBMISSION OF THE DISPUTE TO THREE WATER RESOURCE EXPERTS; ONE
SELECTED BY THE ARMY AND SHELL; ONE SELECTED BY SACWSD; AND
ONE SELECTED BY THE INDEPENDENT AGENT OR BY THE AGREEMENT OF
THE TWO SIDES TF THERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WILL BE BORNE BY THE PARTIES WITH EACH SIDE PAYING FOR ITS
EXPERT AND EACH SIDE PAmG 5@A OF THE COST OF THE EXPERT FOR
THE INDEPENDENT AGENT.

F. ALL FUNDS RE~G m THE TRUST ACCO~T AT THE
COMPLETION OF THE WATER PROJECTOR ON 10CTOBER 2004,
WHICHEVER OCCURS FIRST, wLL REVERT TO THE ARMY AND SHELL.
REVERSION INCLUDES ANY SAVINGS REALIZED BY SACWSD FROM COST
SHARING PROJECTS WTTH OTHER ENTI~. REVERSION MAYBE DEIJ4YED
WIWRE UMCNOWN OR UNEXPECTED CONDITIONS OR CIRCUMSTANCES
PREVENT CO~LEmON OF T= PROJECT By ~ ~OBER 2~. W=THER
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WILL BE SUBJECT
TO THE METHOD OF ADR DESCIUBED IN E, ABOVE.

2
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G. SACWSD AGREES TO SATISFY THE OBLIGA’IIONS CONT_D IN
ITEMS 16 AND 17 OF THE AGREEMENT  ON A CONCEPTUAL REMEDY FOR
THE CLEAN UP OF ROCKY MOmAIN ARSENAL. THE PAYMENTS TO
SACWSD WILL CONS~ COMPLETE SATISFA~ON  OF THE ARMY AND
SHELL’S OBLIGATIONS CONTAINED IN HEMS 16 AND 17 AND COMPLETE
SATISFACTION OF ALL COSTS ASSOc~TED WITH THE TERMS AND
CONDITIONS NECESSARY TO EXECUTE THESE OBLIGATIONS. ALL COSTS
NECESSARY TO EXECUTE THE REQUIR.E~ OF THIS AG~,
UNLESS OTHERWISE EXPRESSLY STATED, WILL BE PAID OUT OF THE
TRUST ACCOW. SACWSD WXLL NOT BE RESPONSIBLE FOR MONITORING
REQUI~ TO BE PERFORMED  BY THE ARMY AND SHELL IN
ACCORDANCE WITH ITEM 17 AND SACWSD WILL NOT BE RESPONSIBLE
FOR HOOKING UP MORE THAN THE FIRST 130 WELL OWNERS. ANY
Additional HOOK UPS REQUIRED UNDER THE TERMS OF ITEM 17 WXLL BE
TKE RESPONSIBIL~  OF THE ARMY AND SHELL.

H. SACWSD WAIVES AND RELEASES THE ARMY AND SHELL FROM
ALL RESPONSE COSTS AND CLARVIS FOR DAMAGES FOR ALL RMA
CONTAMINANTS AND POLLU’T~ IN THE SACWSD WATER THAT ARE
KNOWN OR DETECTED PIUOR TO, OR AT THE TIME OF, THE SIGNING OF
THE ON-POST RECORD OF DECISION (ROD). PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACWSDAT THE TIME OF TKE SIGNING OF THE
ON-POST ROD WILL BE DETE~D BY AGREEMENT OF THE PARTIES
PRIOR TO SIGNING THE FINAL AGREEH CONTEMPLATED BY THIS
AGREEMENT IN PRINCIPLE..

1. ANY REUSABLE RETURN FLOWS ASSOCIATED WITH ANY WATER
SOURCE ACQUIRED WILL BE MADE AVAILABLE TO SACWSD FOR
REPLACEMENT OF DEPLE~ONS UNDER ITS EXISITNG AUGMENTATION
PLAN FOR THE FIRST THREE YEARS FOLLOWXNG THE INITXAL DELIVERY
OF WATER FROM THE NEW WATER SOURCE KN ANNUAL AMOUNTS TO BE
DETERNUNED ACCORDING TO REASONnLE  NEED, OTHERWSE RETURN
FLOWS ASSOCIATED WITH THE NEW WATER SOURCE, AND ANY WATER
UNUSED BY SACWSD FROM THE WATER SOURCE ITSELF, SHALL BE MADE
AVAILABLE AT ARMY AND SHELL mENSE FOR THE REMEDIATION OF
RMA FOR NOT LESS THAN 10 YEARS, m ANNUAL AMOUNTS TO BE
DETE~ ACCORDMG TO UONmLE NEED. THE FXNAL PERIOD TO
BE AO~D UPON. AFTER REMEDWmON,  ALL mm FLOWS WILL
RETURN TO THE USE OF SACWSD. EACH PAR~ WILL BE RESPONSIBLE
FOR ANY NECESSARY APPROVALS. DIsPmS ARJSmG OVER THE
IMPLEIUENTA~ON  OF THIS sEC~ON ~LL BE SUBWmD TO ADR AS
DESCRIBED XN E, ABOVE.

J. SACWSD WILL WARMNT AND OTHERWISE DEMONSTMTE IT IS
AUTHORIZED AND QUALIFIED TO ENTER INTO THXS AGREEMENT, ACQUIRE
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AND PROVIDE WATER AND HOOK UP WELL OWNERS,  SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD-
WILL BE RESPONSIBLE FOR PERMITTING,  ADJUDICATION, AND OTHER
REQUIREMENTS OF STATE AND FEDEIUL LAW.

K. PARTICIPATION BY THE ARMY AND SHELL, OR BY THEIR
REPRESENTATIVES, IN OVERSIGHT  IN NO WAY CONSTITUTES AN EXPRESS
OR IMPLIED WARRANTY OR REPRESENTATION REGARDING THE
ADEQUACY, SUITABILITY, OR LEGALITY OF SACWSD OR THE
INDEPENDENT  AGENT’S ACTIONS TO OBTAIN OR PROVIDE WATER.

L. ALL PARTIES RESERVE ANY RIGHTS TKEY MAY HAVE
REGARDING NONPERFORMANCE BY THE OTHER PARTIES.

M. THIS AGREEMENT IS SUBJECT TO COMPLIANCE WITH ALL
APPLICABLE LAWS AND WILL BECOME EFFECTIVE AND BINDING WHEN
INCORPOWTED BY REFERENCE IN THE ON-POST ROD.

N. THE AMOUNT AGREED UPON IS SUBJECT TO APPROPRIATE
CREDITS FOR ANY ARMY AND SHELL CONTRIBUTIONS TO WATER OR
TNFIUiSTRUCTURE,  SUBJECT TO SACWSD APPROVAL. APPROVAL WILL
NOT BE WITHHELD UNREASONABLY. DISPUTES WILL BE SUBMITI’ED TO
THE METHOD OF ADR DESCRIBED IN E, ABOVE.

O. ALL PARTIES  WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS ASSOCIATED WITH THE ACQUISITION AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S RESPONSIBILITY.  THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS  TO ALLOW THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER SYSTEM.

Q. QUARTERLY PROGRESS REPORTS WILL BE MADE BY SACWSD, OR
ITS REPRESENTATIVE, TO THEM COUNCIL.

R. THE ARMY OR SHELL WILL PAY, IF NECESSARY, WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED $1 MILLION TO
PURCHASE AN OPTION ON WATER AGREED TO BY SACWSD, THE ARMY
AND SHELL. THIS SUM WILL BE CREDITED AGAINST THE FIRST ANNUAL
PAYMENT UNDER SECTION 1, ABOVE.

version 10- 26/01/96
.
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League of Women Voters







June 11, 1996
FUPLY T(7

+lTE\Tl(~\ (1F

Off’ce of the Program  Manager

Ms. Marilyn Shuey
The League of Women Voters

of Colorado
1410 Grant, B-204
Denver.  Colorado  80203

Dear Ms. Shuey:

Thank you for your comments  on the Rocky Mountain  Arsenal (RMA) On-Post Proposed
Plan Public input is an impotiant  component  of the remediation  process,  and your  participation
in the process  helps maintain the dialogue  between the U.S. Army and the public.

Responses  to your specific comments  are provided  below.

1 U S Environmental  Protection  Agency  (EPA’s) goal in establishing  the Comective
Action Management  Unit (CAMU) Rule, which has been adopted  by the State of Colorado  in the
Colorado  Hazardous  Waste Management  Act (CHWMA),  was to “provide  remedial  decision
makers with an added  measure of flexibility  in order to expedite  and improve remedial  decisions”
while  “existing closure regulations  and requirements  for [Resource  Consewation and Recovery
Act] RCRA-regulated  units, which require closure to occur  in a manner that is protective  of
human health and the environment.  remain in effect “ Purpose and context  of the CAMU Rule 58
Fed Reg 8659 ( 1993) ( to be codified at 40 C F R Parts 260, 263, 264, 265, 268.270  and 271)
The on-site landfill that is central  to the CAMU will meet all CHWMA  landfill  siting,
construction.  monitoring,  and closure requirements

2 The Parties to the On-Post  Record of Decision  (ROD) have determined  that the 4,000
acre-feet water supply is adequate  to se~e as an additional  layer of protection  to people  notih  of
RMA in the unlikely event that all the caps/covers,  liners,  and multiple groundwater treatment
systems were to fail. The Army and Shell Oil Company  (Shell)  have reached an Agreement  in
Principle.  enclosed with this letter, with South Adams County  Water and Sanitation  District
(S ACWSD) that includes  payment  by the Army and Shell to SACWSD in the amount  of $488
million and requires  that SACWSD provide the water to consenting  drinking  water well  owners
within the diisopropyl  methylphosphonate  (DIMP, an RMA byproduct)  plume footprint  by
January 1999. In addition,  the Agreement in Principle  requires  SACWSD to provide  4,000
acre-feet of water to Commerce  City and the Henderson  area by 2004. The payment will cover
the water distribution  system as well  as acquisition  of the water supply. The Army, Shell, and
SACWSD believe that the settlement is fair and will  permit  SACWSD to secure an adequate

Readiness  is OUT Profession



-2-

water supply to satisfi Commerce  City’s  and Henderson’s  water needs. If you have any fbrther
questions  regarding  the water supply, please contact  Mr. Tim Kilgannon  of this office at
303-289-0259  or Mr. Larry Ford of SACWSD at 303-288-2646.

3, During the formulation  and selection  of the remedy,  members of the public and some
local governmental  organizations  expressed  keen interest in the creation  of a Trust Fund, as you
do in your comment, to help ensure the long-term operation  and maintenance  of the remedy.  The
Parties have committed  to good-faith  best effotis to establish such a Tmst Fund, as described in
the On-Post  ROD. Principal  and interest from the Trust Fund would be used to cover  the costs of
long-term operation  and maintenance  throughout  the lifetime of the remedial  program.  These
costs are estimated to be approximately  $5 million  per year (in 1995 dollars).

It is the intent of the Patiies that if the Trust Fund is created  it will include a statement  containing
the reasons for the creation  of the Trust Fund, a time frame for establishing  and finding  the Trust
Fund. and an appropriate  means to manage  and disburse money  from the Trust Fund. The Parties
are also examining  possible  options  that may be adapted  from trust finds  involving federal finds
that exist  at other  remedial sites. The Parties recognize  that establishing  a Trust Fund may require
special  congressional  legislation and that there are restrictions  on the actions  federal agencies  can
take with respect to such legislation. Because  of the uncertainty  of possible  legislative
requirements  and other  options,  the precise terms of the Trust Fund cannot  now be stated.

A Trust Fund group  will be formed to develop  a strategy  to establish the Trust Fund. The
Strategy group  may include representatives  of the Parties (subject to restrictions  on federal
agency pafiicipation),  local governments,  affected communities,  and other interested  stakeholders
and will be convened  within 90 days of the signing of the ROD.

4 The extensive  site-wide monitoring  program that is planned will  provide early
detection  of any problems with either soil or groundwater remediation. Additionally,  the required
periodic  five-year review of the remedy  will  evaluate whether  the remediation  is effective  and
remains protective  of human health and the environment.  Alternate  remediation  technologies  will
be substituted  or systems will  be added  if soil  or water problems are discovered.

5. Environmental  rather than medical and biological  monitoring  will be used to detect
early signs of system failure. The environmental  monitoring  program  includes  soil, groundwater.
and air monitoring.

A Medical  Monitoring  Program  for the surrounding  communities  has also been identified as part
of the Proposed  Plan to measure health effects,  if any, during the remediation.  The primary goals
of the Medical  Monitoring  Program  are to monitor  any off-post  impact on human  health due to
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the RMA remediation  and provide mechanisms  for evaluation  of human  health status  on an
individual  and community  basis.  This Program  will continue  until  the soil remediation  is
completed.  A Medical  Monitoring  Advisory Group  (MMAG) has been established  to evaluate
specific issues covered  by the Medical  Monitoring  Program.  The MMAG is composed  of
representatives  from the Army, Shell, U.S. Environmental  Protection Agency,  Colorado
Department  of Public Health and Environment,  Tri-County  Health Department,  U. S Agency  for
Toxic Substance  and Disease Registry, U.S. Fish and Wildlife Service,  Denver  Health and
Hospitals,  and the Site Specific Advisory  Board. The WG includes  representatives  from the
communities  of Commerce  City,  Henderson,  Denver, Montbello,  and Green Valley Ranch.  The
League of Women Voters is also represented  on the MMAG.

6. Innovative  technologies  will  go through  necessary  tests prior to implementation.  The
public  (stakeholders)  has been included in discussions  of the selected remedy.  If it became
necessary to modifi the selected  remedy,  an Explanation  of Significant  Difference or Amendment
to the ROD would be issued and would  be available for public review and comment.

If you have any additional  questions  or”concerns  regarding  the RMA On-Post Proposed
Plan. please direct  them to Mr Brian Anderson of this ofllce at 303-289-0248.  Thank you again
for your comments

Sincerely,

&&u/
Co onel,  U.S. Army
Program  Manager

Enclosure

Copies Furnished:

Captain  Thomas Cook,  Litigation  Attorney, Rocky  Mountain  Arsenal
Building 111, Commerce  City,  Colorado  80022-1748

Mr Robert  Foster,  U S, Department  of Justice,  999-18th  Street,
Suite 945, North  Tower. Denver. Colorado  80202

Program Manager  Rocky Mountain  Arsenal.  Attn AMCPM-RMI-D,  Document  Tracking
Center, Commerce  City,  Colorado  80022-1748
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AGREEMENT IN PRINCIPLE REGARDING A WATER SUPPLY BETWEEN
SOUTH ADAMS COUNTY WATER AND SANITATION DISTRICT (SACWSD),
THE ARMY AND SHELL OIL COMPANY

1. PAYMENT BY THE ARMY~SWL~LBEN~WAL
INSTALLMENTS,  S16 MILLION, $16 MILLION, AND $16.8 MILLION. THE FIRST
PAYMENT TO BE MADE WITHIN 90 DAYS OF 10CTOBER 1996. SUBJECT TO
THE AVAILABIL~ OF FUNDS.

2. PAYME+NT OF THE ABOVE SUM IS CONDITIONED ON ADHERENCE TO THE
FOLLOWING TERMS. OTHER TERMS AND CONDITIONS WILL BE THE
SUBJECT OF FURTHER NEGOTIATION.

A. PAYMENTS WILL BE HELD IN TRUST FOR SACWSD. TRUSTEE TO
BE CHOSEN BY THE ARMY& SHELL WITH SACWSD CONCURRENCE. ANY
INTEREST THAT ACCRUES MUST BE RETURNED  TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP OWNERS OF DOMESTIC WELLS IN THE
DIMP FOOTPRINT WHO CONSENT TO BE INCLUDED IN THE SOUTH ADAMS
COUNTY WATER AND SANITATION DISTRICT AND WHO CONSENT TO BE
HOOKED UP; AND SUCH HOOK UPS WILL BE COMPLETED NOT LATER THAN
THE 24TH MONTH AFTER THE DATE OF THE INITIAL PAYMENT FOR THOSE
WHO CONSENT BY THE 20TH MONTH AFTER THE INITIAL PAYMENT.
THOSE WHO REQUEST TO BE HOOKED UP AFTER THE 20TH MONTH WILL
BE HOOKED UP WITHIN A REASONABLE TIME. AS NOTED IN G, BELOW,
SACWSD WILL NOT BE RESPONSIBLE  FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO IS NOT RESPONSIBLE FOR ~ING THE MAIN
WATER DISTRIBUTION SYSTEM BEYOND THE DIMP FOOTPRINT AS
FINALLY DETERMINED TN THE ON-POST ROD. THE MAIN WA’IER
DISTRIBUTION SYSTEM FOR THE HENDERSON AREA (12” DIAMETER PIPE
SYSTEM) WILL BE COMPLETED BY THE 24TH MONTH AFTER THE INITIAL
PAYMENT. SACWSD WILL RECEIVE FROM THE TRUST ACCOUNT $3,950 FOR
EACH HOME CONNECTED IN THE NEW SERVICE AREA AND $2,265 FOR
EACH HOME CONNECTED IN THE OLD SERVICE a UP TO A TOTAL OF
130 HOMES. ATTACHED IS ~ MAP THAT SHOWS THE LATEST DIIKP
PLUME WHICH IS TO BE UPDATED PIUOR TO THE FINAUZ4TION OF THE
ON-POST ROD.

C. SACWSD MUST CO~CT FOR WATER RIGHTS OR SUPPLY BY
NOT LATER THAN SIX MOMS AFTER THE DATE OF THE HNAL PAYMENT.

D. PAYMENT’S  FROM THE TRUST TO SACWSD MUST BE TIED
DIRECTLY TO THE ACQUISITION AND DELIVERY OF 4000 ACRE FEET OF
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WATER AND THE HOOK UP OF WELL OWNERS IN THE HENDERSON AREA.
ALL EXPENDm.JRES BY SACWSD PAID FROM THE TRUST ACCOUNT WILL
BE SUB3ECT TO AUDIT BY THE ARMY AND SHELL. UP TO S43 MILLION MAY
BE SPENT ACQ~G AND DELIVERING THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE SPENT ON HOOK UPS IN THE
HENDERSON AREA. THE REMAINNG S1.15 MILLION IS TO OFFSET
INFLATION OR COmGENCIES. ANY EXPENDITURES CHALLENGED BY
THE ARMY, SHELL, OR THE TRUSTEE WILL BE SUBh4rITED TO THE
ALTERNATIVE DISPUTE RESOLUTION (ADR) METHOD DESCRIBED IN E,
BELOW.

E. AN INDEPENDENT QUALIFIED AGENT, WHO IS A SENIOR WATER
RESOURCE EXPERT WITH EXPERIENCE  IN ACQUIRING AND DELIVEIUNG
WATER WILL BE SELECTED BY SACWSD, WITH THE CONCURRENCE OF
THE ARMY AND SHELL, TO DIRECT THE SELECTION,  ACQUISITION, AND
IMPLEMENTATION OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPEIUTIONAL  BY 10CTOB-iR 2004. THE TERMS OF THE AGENCY
WILL BE AGREED UPON SACWSD, THE ARMY AND SHELL. THE ARMY AND
SHELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT BID
PACKAGES FOR THE WATER DELIVERY SYSTEM. THE CONSTRUCTION
FIRM OR FTRMS TO CONSTRUCT THE PROJECT OR PROJECTS WILL BE
SELECTED BY COMPETITIVE BID BASED ON A SOLICITATION PROCESS
CONCURRED IN BY THE ARMY AND SHELL. THE COSTS ASSOCIATED WITH
IMPLEMENTING THIS SECTION WILL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREEMENT ARISING REGARDING THE IMPLEMENTATION OF THIS
SECTION WILL BE SUBMITTED TO A FORM OF ADR CONSISTING OF
SUBMISSION OF THE DISPUTE TO THREE WATER RESOURCE EXPERTS; ONE
SELECTED BY THE ARMY AND SHELL; ONE SELECTED BY SACWSD; AND
ONE SELECTED BY THE INDEPENDENT AGENT OR BY THE AGREEMENT OF
THE TWO SIDES IF THERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WILL BE BORNE BY THE PARTIES WITH EACH SIDE PAYING FOR ITS
EXPERT AND EACH SIDE PAYING 5WA OF THE COST OF THE EXPERT FOR
THE INDEPENDENT AGENT.

F. ALL FUNDS REMAINING  IN THE TRUST ACCOUNT AT TKE
COMPLETION OF THE WATER PROJE~ OR ON 10CTOBER 2004,
WHICHEVER OCCURS FIRST, WILL REVERT TO THE ARMY AND SHELL.
REVERSION TNCLUDES ANY SAWNGS REALIZED BY SACWSD FROM COST
SHARING PROJECTS WITH OTHER ENTITIES. REVERSION MAY BE DELAYED
WHERE UNKNOWN OR UNEXPECTED CONDITIONS  OR CIRCUMSTANCES
PREVENT COMPLE~ON OF THE PRORCT BY 10CTOBER 2004. WHETHERs
AND FOR HOW LONG, REVERSION SHOULD BE DELAmD WLL BE SmJECT .
TO THE METHOD OF ADR DESCRXBED IN E, ABOVE.
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G. SACWSD AGREES TO SATISFY THE OBLIGA~ONS CONTAINED  IN
ITEMS 16 ~ 17 OF THE AG__ ON A CONCEPTUAL REMEDY FOR
THE CLEAN m OF ROCKY MOm~ ARSENAL. THE PAYMENTS TO
SACWSD WILL CONS~ COMPL~ SATMFA~ON  OF THE ARMY AND
SHELL’S OBLIGATIONS CONTANED IN ITEMS 16 AND 17 AND COMPLETE
SATISFACTION  OF ALL COSTS ASSNUTED WITH THE TERMS AND
CONDITIONS  NECESSARY TO EXECUTE THESE OBLIGATIONS. ALL COSTS
NECESSARY TO EXECUTE THE REQUIREMENTS OF THIS AGREEMENT,
UNLESS OTHERWISE EXPRESSLY STATED, WILL BE PAID OUT OF THE
TRUST ACCOUNT. SACWSD WILL NOT BE RESPONSIBLE FOR MONITORING
REQUl~ TO BE PERFORMED BY THE ARMY AND SHELL IN
ACCORDANCE WITH ITEM 17 AND SACWSD WILL NOT BE RESPONSIBLE
FOR HOOKING  UP MORE THAN THE FIRST 130 WELL OWNERS. ANY
ADDITIONAL  HOOK UPS REQ- UNDER THE TERMS OF ITEM 17 WXLL BE
THE RESPONSIBILITY  OF THE ARMY AND SHELL.

H. SACWSD WATVES AND RELEASES THE ARMY AND SHELL FROM
ALL RESPONSE COSTS AND CLAIMS FOR DAMAGES FOR ALL RMA
CONTAMINANTS  AND POLLUT_ IN THE SACWSD WATER THAT ARE
KNOWN OR DETECTED PRIOR TO, OR AT THE TIME OF, THE SIGNING OF
THE ON-POST RECORD OF DECISION (ROD). PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACWSD AT THE TIME OF THE SIGNING OF THE
ON-POST ROD WILL BE DETERMINED BY AGREEMENT OF THE PARTIES
PRXOR TO SIGNING THE FTNAL AGREE= CONTEMPLATED BY THXS
AGREEMENT  IN PRINCIPLE..

1. ANY REUSABLE RETURN FLOWS ASSOCIATED WITH ANY WATER
SOURCE ACQUIRED WILL BE MADE AVAILABLE TO SACWSD FOR
REPLACEMENT  OF DEPLETIONS UNDER ITS EXISTING AUGMENTATION
PLAN FOR THE FIRST THREE YEARS FOLLOWING THE INITIAL DEL~RY
OF WATER FROM TKE NEW WATER SOURCE IN ANNUAL AMOUNTS TO BE
DETERMINED  ACCORDING TO REASONABLE NEED, OTHERWISE RETURN
FLOWS ASSOCIATED  WITH THE NEw WATER SOURCE, AND ANY WATER
UNUSED BY SACWSD FROM THE WATER SOURCE ITSELF, SHALL BE MADE
AVAILABLE AT ARMY AND SHELL EXPENSE FOR THE REMEDI.ATION OF
RMA FOR NOT LESS THAN 10 YEAR& IN ANNUAL AMOUNTS TO BE
DETERMINED  ACCORIXNG TO RW4SONABLE  NEED. THE FINAL PERIOD TO
BE AGREED UPON. AFTER _DIAmON, ALL RETURN FLOWS WILL
RETURN TO THE USE OF SACWSD.  EACH PARTY WILL BE RESPONSIBLE
FOR ANY NECESSARY APPROVALS. DISPUTES ARIS~G  OVER THE
XMPLE=A~ON OF ~S SECmON WILL BE SUBMITTED TO ADR AS
DESCRIBED IN E, ABOVE. .

J. SACWSD WILL WARRANT AND OTHERWISE DEMONSTRATE IT IS
AUTHORIZED AND QUALIFIED TO ENTER INTO THIS AGREEMENT,  ACQ~R-E

3
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AND PROVIDE WATER AND HOOK UP WELL OWNERS, SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD
WILL BE RESPONSIBLE FOR PERMITIN G, ADJUDICATION, AND OTHER
REQUUWMENTS OF STATE AND FEDEIUU LAW.

IL PARTICIPATION  BY THE ARMY AND SHELL, OR BY THEXR
REPRESENTATIVES,  IN OVERSIGHT IN NO WAY CONSTITUTES AN ExmEss
OR IMPLIED WARRANTY OR REPRESENTATION REGARDING THE
ADEQUACY,  SUITABILITY, OR LEGALITY OF SACWSD OR THE
INDEPENDENT  AGENT’S ACTIONS TO OBTAIN OR PROVIDE WATER

L. ALL PARTIES RESERVE ANY RIGHIX THEY MAY HAVE
REGARDING NONPERFORMANCE BY THE OTHER PARTIES.

M. THIS AGREEMENT IS SUBJECT TO COMPLIANCE WITH ALL
APPLICABLE LAWS AND WILL BECOME EFFECTIVE AND BINDING WHEN
iNCORPORATED  BY REFERENCE IN THE ON-POST ROD.

N. THE AMOUNT AGREED UPON IS SUBJECT TO APPROPRIATE
CREDITS FOR ANY ARMY AND SHELL CONTRIBUTIONS TO WATER OR
lNFIU4STRUCTURE, SUBJECT TO SACWSD APPROVAL. APPROVAL  WILL
NOT BE WITHHELD UNREASONABLY. DISPUTES WILL BE SUBMIITED TO
THE METHOD OF ADR DESCRIBED IN E, ABOVE.

O. ALL PARTIES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS ASSOCIATED WITH THE ACQUISITION  AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S RESPONSIBILITY. THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS  TO ALLOW THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER SYSTEM.

Q. QUARTERLY  PROGRESS REPORTS WILL BE MADE BY SACWSD,  OR
ITS REPRESENTATIVE,  TO THE RMA COUNCIL.

R. THE ARMY OR SHELL WILL PAY, IF NECESSARY, WXT’HIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED $1 MILLION TO
PURCHASE AN OPTION ON WATER  AGREED TO BY SACWSX), THE ARMY
AND SHELL. THIS SUM WILL BE CREDITED AGAINST TKE FIRST ANNUAL
PAYMENT UNDER SECTION 1, ABOVE.

version 10- 26/01/96
.
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AGREEMENT IN PRINCIPLE REGARDING A WATER SUPPLY BETWEEN
SOUTH ADAMS COUNTY WATER AND SANITATION DISTRICT (SACWSD),
‘THE ARMY AND SHELL OIL COMPANY

1. PAYMENT BY THE ARMY AND SHELL WILL BE I’NTHREEANNUAL
INSTALLMENTS,  $16 MILLION, $16 MILLION, AND $16.8 MILLION. THE FIRST
PAYMENT TO BE MADE WITHIN 90 DAYS OF 10CTOBER 1996. SUBJECT TO
THE AVAILABILITY  OF FUNDS.

2. PA~ OF THE ABOVE SUM IS CONDITIONED ON ADHERENCE TO THE
FOLLOWING  TERMS. OTHER TERMS AND CON’DTTIONS  WILL BE THE
SUBJECT OF FURTHER NEGOTIATION.

A. PAYMENTS WILL BE HELD IN TRUST FOR SACWSD. TRUSTEE TO
BE CHOSEN BY THE ARMY& SHELL WITH SACWSD CON CURRENCE. ANY
INTEREST THAT ACCRUES MUST BE RETURNED TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP OWNERS OF DOMES~C WELLS IN THE
DIMP FOOTPRINT  WHO CONSENT TO BE INCLUDED XN THE SOUTH ADAMS
COUNTY WATER AND SANITATION DISTRICT AND WHO CONSENT TO BE
HOOKED UP; AND SUCH HOOK UPS WILL BE COMPLETED NOT LATER THAN
THE 24TH MON’IH AFTER THE DATE OF THE INITIAL PAYMENT  FOR THOSE
WHO CONSENT BY THE 20TH MONTH AITER THE INITIAL PAYMENT.
THOSE WHO REQUEST TO BE HOOKED UP AITER THE 20TH MONTH WILL
BE HOOKED UP WITHIN A REASONABLE TIME. AS NOTED IN G, BELOW,
SACWSD WILL NOT BE RESPONSIBLE FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO IS NOT RESPONSIBLE FOR EXTENDTNG THE MAIN
WATER IXSTR?BUTION SYSTEM BEYOND THE DIMP FOOTPRINT AS
FINALLY DETERMINED TN THE ON-POST ROD. THE MAIN WATER
DISTRIBUTION SYSTEM FOR THE HENDERSON AREA (12” DIAMETER PIPE
SYSTEM) WILL BE COMPLETED BY THE 24TH MONTH AFTER THE INITIAL
PAYMENT.  SACWSD WILL RECEIVE FROM THE TRUST ACCOUNT $3,950  FOR
EACH HOME CONNEC~ IN THE NEw SERVICE AREA AND $2265 FOR
EACH HOME CONNECTED IN THE OLD SERVICE AREA, UP TO A TOTAL OF
130 HOMES. ATTACHED IS THEM THAT SHOWS THE LATEST DIMP
PLUME WHICH IS TO BE UPDATED PRIOR TO m FINAL~TION OF THE
ON-POST ROD.

c. SACWSD MUST CONTRACT FOR WATER RIGHI’S OR SUPPLY BY
NOT LATER THAN SIX MONTHS AFTER THE DATE OF THE FINAL PAYMENT.  -

D. PAYMENTS FROM THE TRUST TO SACWSD MUST BE TIED
DIRECTLY TO THE ACQUISITION AND DELIvERY OF 4000 ACRE FEET OF
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WATER AND THE HOOK UP OF WELL OWNERS IN THE HENDERSON  AREA.
ALL EXPENDImS BY SACWSD PAID FROM THE TRUST ACCOUNT WILL
BE SUBJECT TO AUDIT BY THE ARMY AND SHELL. UP TO $43 MILLION MAY
BE SPENT ACQWG AND DELIVERING THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE SPENT ON HOOK UPS IN THE
HENDERSON  AREA. THE REMMNXNG $1.15 MILLION IS TO OFFSET
rNFLATION  OR CONTINGENCIES. ANY EXPENDITURES CHALLENGED  BY
THE ARMY, SHELL, OR THE TRUSTEE WILL BE SUBMITTED TO THE
ALTERNATIVE  DISPUTE RESOLUTION (ADR) METHOD DESCRIBED IN E,
BELOW.

E. AN INDEPENDENT  QUALXFIED AGENT, WHO IS A SENIOR WATER
RESOURCE EXPERT WTH EXPERIENCE IN ACQUIRING AND DELIVER1’NG
WATE% WXLL BE SELECTED BY sAcwsD, m THE CONC~CE OF
THE ARMY AND SHELL, TO DIRECT ‘IT= SELECIION, ACQUXSIIION, AND
IMPLEMENTATION OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPEWTIONAL BY 10CTOBER  200$. THE TERMS  OF TKE AGENCY
WILL BE AGREED UPON SACWSD,  THE ARMY AND SHELL. THE ARMY AND
SHELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT BID
PACWiGES FOR THE WATER DELIVERY SYSTEM. THE CONSTRUCTION
FIRM OR FIRMS TO CONSTRUCT THE PROJECTOR PROJECTS WILL BE
SELECTED BY COMPETITIW BUI BASED ON A SOLICITATION PROCESS
CONCURRED IN BY THE ARMY AND S~LL. THE COSTS ASSOCIATED  WITH
IMPLEMENTING THIS SECTION WILL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREEMENT ARISING REGARDING THE IMPLEMENTATION  OF THIS
SECTION WILL BE SUBMITTED TO A FORM OF ADR CONSISTING OF
SUBMISSION  OF THE DISPUTE TO THREE WATER RESOURCE EXPERTS;  ONE
SELECTED BY THE ARJvIY AND SHELL; ONE SELECTED BY SACWSD; AND
ONE SELECTED BY THE INDEPENDENT AGENT OR BY THE AGREEMENT OF
THE TWO SIDES IF THERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WILL BE BORNE BY THE PARTIES WITH EACH SIDE PAYING FOR ITS
EXPERT AND EACH SIDE pAmG 5@A OF THE COST OF THE EXPERT FOR
THE INDEPENDENT  AGENT.

F. ALL FUNDS REMAINING IN THE TRUST ACCOUNT AT THE
COMPLETION  OF THE WATER PROJE~ OR ON 1 OCTOBER 2004,
WHICHEVER OCCURS FXRST, WILL REVERT TO THE AIUVIY AND SHELL.
REVERSION  I’NCL~ES  ANY SAmGS REAL= BY SACWSD FROM COST
SHARING PROJECTS WITH OTHER ENTITIES. REVERSION MAY BE DELAYED
WHERE UNKNOWN OR UNEXPEC~D CONDITIONS OR CIRCUMSTANCES
PREVENT CO~LEmON OF THE pRO~cT By 1 KTOB= 2~= mm~
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WILL BE SUBJECT -
TO THE METHOD OF ADR DESCRTBED IN E, ABOVE.
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G. SACWSD AGREES TO SATISFY THE OBLIGATIONS CONTAINED IN
ITEMS 16 AND 17 OF THE AGREEMENT ON A CONCEPTUAL REMEDY FOR
THE CLEAN UP OF ROCKY MOM~ ARSENAL. THE PAYMENTS TO
SACWSD WILL cONSTm.JTE COMPLETE SATISFA~ON  OF THE ARMY AND
SHELL’S OBLIGATIONS CONTAINED  IN ITEMS 16 AND 17 AND COMPLETE
SATISFACTION OF ALL COSTS ASSOcml”ED Wml THE TERMS AND
CONDITIONS NECESSARY TO EXECUTE THESE OBLIGA’IIONS. ALL COSTS
NECESSARY TO EXECUTE THE REQUIREMENTS  OF THIS AGREEMENT’,
UNLESS OTHERWSE EXPRESSLY STATED, WILL BE PAID OUT OF THE
TRUST ACCOUNT. SACWSD WILL NOT BE RESPONSIBLE FOR MONITORING
REQUIREMENTS TO BE PERFORMED  BY THE ARMY AND SHELL XN
ACCORDANCE WITH ITEM 17 AND SACWSD WILL NOT BE RESPONSIBLE
FOR HOOKING UP MORE THAN THE FIRST 130 WELL OWNERS. ANY
ADDITIONAL HOOK UPS REQUIRED UNDER THE TERMS OF ITEM 17 WXLL BE
THE RESPONSIBIL~  OF THE ARMY AND SHELL.

H. SACWSD WATVES AND RELEASES THE ARMY AND SHELL FROM
ALL RESPONSE COSTS AND CLAMS FOR DAMAGES FOR ALL RMA
CONTAMINANTS AND POLLUTANTS  IN THE SACWSD WATER THAT ARE
KNOWN OR DETECTED PRIOR TO, OR AT THE TIME OF, THE SIGNING OF
THE ON-POST RECORD OF DECISION (ROD). PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACWSD AT THE TIME OF THE SIGNTNG OF THE
ON-POST ROD WILL BE DETERIvUNED BY AGREEMENT OF THE PARTIES
PRIOR TO SIGNXNG  THE FINAL AGREE- CONTEMPLATED BY THIS
AGREEMENT IN PRINCIPLE..

I. ANY REUSABLE REm FLOWS Associated WITH ANY WATER
SOURCE ACQUIRED WILL BE MADE AVAILABLE  TO SACWSD FOR
REPLACEMENT OF DEPLE~ONS UNDER ITS EXISTING AUGMENTATION
PLAN FOR THE FIRST THREE YEARS FOLLOWXNG THE INITIAL DELIVERY
OF WATER FROM THE NEw wATER SOURCE IN ANNUAL AMOUNTS TO BE
DETERMINED ACCORDING  TO REASONmLE NEED, OmRwSE REm
FLOWS ASSOCIATED WITH THE NEw wATER SOURCEy AND ANY WATER
UNUSED BY SACWSD FROM THE wATER SOURCE ITSELF, SHALL BE MADE
AVAILABLE AT ARMY AND SHELL EXPENSE FOR THE REMEDXATION OF
RM.A FOR NOT LESS THAN 10 ~, m ANNUAL AMOUNTS TO BE
DETERMINED ACCORDmG TO mONWLE NEED. THE FINAL PERIOD TO
BE AGREED UPON. AFTER REMEDIAmON, ALL RETURN FLOWS WUL
RETURN TO TKE USE OF SACwSD.  EACH PARTY WILL BE RESPONSIBLE
FOR ANY NECESSARY APPROVALS.  DISP~S ARISING OVER THE
XMPLEMENTA~ON  OF mS SECmON mL BE SUB~ TO ADR AS
DESCRIBED IN E, ABOVE.

J. SACWSD WILL WARMNT AND OTHERWISE  DEMONSTIUITE  IT IS
AUTHORIZED AND QUALIFIED  TO ENTER INTO THIS AGREEMEN T, ACQUIRE
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AND PROVIDE wATER AND HOOKUP  WELL OWNERS,  SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD-
WILL BE RESPONSIBLE FOR PERMHllNG, ADJUDICATION, AND OTHER
REQUIREMENTS OF STATE AND FEDEIUiL LAW.

K. PARTICIPATION BY THE ARMY AND SHELL, OR BY THELR
REPRES~ATIVES,  IN OVERSIGHT  IN NO WAY CONSTH’UTES  AN EXPRESS
OR IMPLIED WARMNTY OR REPRESENTATION REGARDING THE
ADEQUACY, SUITABILITY, OR LEGALITY OF SACWSD OR THE
INDEPENDENT AGENT’S ACTIONS TO OBTAIN OR PROVIDE WATER.

L. ALL PARTIES RESERVE ANY RIGHTS THEY MAY HAVE
REGARDING NONPERFORMANCE BY THE OTHER PARTIES.

M. THIS AGREEMENT IS SUBJECT TO COMPLIANCE WITH ALL
APPLICABLE LAWS AND WILL BECOME EFFECTTVE AND BINDING WHEN
INCORPOIUTED BY REFERENCE IN THE ON-POST ROD.

N. THE AMOUNT AGREED UPON IS SUBJECT TO APPROPRIATE
CREDITS FOR ANY ARMY AND SHELL CONTRIBUTIONS TO WATER OR
INFMSTRUCTURE, SUBJECT TO SACWSD APPROVAL. APPROVAL WILL
NOT BE WITHHELD UNREASONABLY. DISPUTES WILL BE SUBMITTED TO
THE METHOD OF ADR DESCRTBED IN E, ABOVE.

O. ALL PARTIES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS ASSOCIATED WITH THE ACQUISITION AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S RESPONSIBILITY.  THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS TO ALLOW THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER SYSTEM.

Q. QUARTERLY PROGRESS REPORTS WILL BE MADE BY SACWSD, OR
ITS REPRESENTATIVE, TO THE RMA COUNCIL.

R. THE ARMY OR SHELL WILL PAY, IF NECESSARY, WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED $1 MILLION TO
PURCHASE AN OPTION ON WATER AGREED TO BY SACWSD,  THE ARMY
AND SHELL. THIS SUM WILL BE CREDITED AGAINST THE FIRST ANNUAL
PAYMENT UNDER SECTION 1, ABOVE.

version 10- 26/01/96
.
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U.S. Fish and Wildlife Setice (USFWS), Denver Health  and Hospital,  and the Site-Specific
Advisory Board.  The MN4AG  also includes  representatives from the communities  to
Commerce  City, Henderson,  Denver, Montbello,  and Green Valley  Ranch.  The League of
Women Voters is also represented on the MM.AG.

The Biological  Advisory  Subcommittee  is currently  deciding  which chemicals to use to
evaluate  wildlife health at RMA.

The Army is proud  of its success  in cooperating  with the State of Colorado,  Shell, EPA
USFWS, and local stakeholders  to arrive at a Record of Decision to remediate  RM~ and we look
forward  to working  with the stakeholders  during the remediation  as well.  As you know, the
ultimate goal of this process is to establish  a National  Wildlife Refige  at ILh@ and the Army
intends  to maintain  the land and natural resources so that the Refige  may flourish.

If you have any additional  questions  or concerns  regarding  the RMA On-Post Proposed
Plan, please direct them to Mr. Brian Anderson  of this office at 303-289-0248.  Thank  you again
for your  comments.

Sincerely,

Eug~e  H. Bishop
Colonel,  US. Army
Program Manager

Enclosure

Copies  Furnished:

Captain  Thomas  Cook,  Litigation  Attorney,  Rocky  Mountain  Arsenal
Building  111, Commerce City, Colorado  80022-1748

Mr. Robert  Foster, U.S. Department of Justice, 999-18th  Street,
Suite 945, No~h Tower, Denver, Colorado 80202

Program Manager Rocky  Mountain  Arsenal, Attn: AMCPM-RMI-D, Document Tracking
Center,  Commerce City,  Colorado  80022-1748



League of Women  Voters &J8/&+s

Adbnts county
Cobra&

On-Post Proposed Plan Comments
Program Manager
Rocky Mountain Arsenal
Attn:AHCPM-PM/Col.  Eugene H. Bishop
Building 111 - RUA
Commerce City, CO 80022-1748

Gentlemen,

Thank you for the opportunity to provide comment regarding
the prOp06ed  renediation  of the Rocky Mountain Arsenal.

AS you review  the options before  you8 we urge you to
consider affected community  appeals for adequate vater
supplies and delivery systems so those 6takehGldcrs  cm plan
for their futures vith confidence.

we support a medical monitoring  program  that not only seeks
to anticipate and identify problems but also makes such
information readily available to the public In a timely
manner.

we ask that all parties be vigilant in their  duties, meeting ~
or exceeding those requirement regarding  the disposal of
hazardoum waste. And that the remodlation of ● ll
contaminants be accomplished with the velfare of our
citizens as your uppermost consideration.

Finally, ve encourage ongoing dialogue betveen the..
parties and stakeholders as a vay to build  a mutual respect
and consideration  that ultimately translates into a shared
vision for the peoples) land and natural resources hpacted
by the activities at the Rocky Mountain Arsenal.

Respectfully~

9S35302-1/1
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Sierra Club



Daxmber  7,1995
RocQ  Mountain Arsenal subcommittee
Rocky M- Chaptcf sierra ad
1452 Northaest  Dr.
HighIandS ~ CO 80126

CoIoncl Eugene H.Bishop
Building 111- Roe@ Mountain Arsenal
Commerce Ci~, CO 80022

sir

The Rocky Mountain Subcornrnittcc of the Rocky Mountain Chapter of the Sian Club
requests that an extension be ptcd for the submission of comments regarding the
Proposed Plan for the Rocky Mountain Arsenal On-Post Operable Unit. We uk that this t

\ extension bcforno  kssthat60dap. Thiswi.U greatly aidusin ourrcsauch on@
impona.nt doauncnt.

;

Thank you for your consideration in this matter.

Silmrdy,

~wL--f-
Sandra A Horrocks

-~
RMA Subcommittee Chirpcmn

. —.

9S34S02-1/1



Ec 18 ‘% GM:ZZPM UK 201 P. 1
.

hch Mountain  Chspctr
777 G~n~ S~~ Suih 606 Demw, Colorado 80203 303  ● $6 ] ● 88 ] 9

De=mbcr  18, 199s
cold EugcM HBido’p

. . ;



Kc M ‘% m:23JT”l  cm 201 P.2#

● 8819

yam my,

-: Bill Ydl~ Rsgiofd MmM&8tor.wm~ 14utAoa Apacy  -
*b, ~r, We of COh3d0
Gail Scboettk, UaJtcMnt oowraoro Staa d ~
Mge D8a8# Judiduy Arbitration  Group

.



. J~ 19 ‘% 01 :~zRL. P.2 :

Rocky  Mountain  Chapter
777 Grant Stint Suite 606 DonV=, CO1OAO ~203  303”861  ● U 19

I.

I

Jarmry 18, 1996
on-Post Proposed  Plan Commcnt8
Program M8n8ger
Rody Wuntain Ar$en81
Attn.: AMCPM-IW  Cd, Eugene H Bishop
Building 111—RMA
CommcrW City, CO 80022-174$

sir:

The Rocky Mo- And SUbCOmxnit~ of the Roo@ Mountain Chapt=  Of
the Sims  Club hat revi- tbe Propod PkJ @r tb Roe@ ~ _ On-Poti ~
Opemb!e Unk The *no* points mp~ our comments -this docunlent Each ‘
area of ~ncun is premeded * a descriptive  subtitb ofthst m

w8tcr, Structur’u  U’td Soii

& Wmr

our viewpoint rqpding ti-v-p~fir w-ti-tirnhetiti tiprti~ ,
Ma=nak3, Wemdd sddthat addi~onaltmatme@ besides carbon filt~ ●t the bouaddes  ;
dotip-~dbk dddhtitiou-t iddmnti-
being treated melt 8s NDMA ad iaorgank m!npwd. &o, there is no nwxtion  of the “
hazudou8 plume which has recently been idaltifled moving aouthwmd Ostk Ar8cn81.
Rcme&tion ofthit plume tid be 8 part of the ROD.

9601913-1/1
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SIERRA
CLUB kkY Mountain Ch@sr

777 Grant S- Sub 606 Denver,  Colorado  S0203 303  ● S61 .8819

b, Structur~

Akenutive3 be8tmet80ur exp@stions  fbrrefnOval ofstm~um Weueconeemedth8t
fMMdidiOIl  of Basin AIM not be aatiskd by addiq SdditiOM!

●

ammmnmd sOils8nd8trumlu
to help prowkle a up tir that - -ptam  of Alternative 2 would man supporting tbe
Upp@iJ of Buin Awhkhwc ucunakkto  do, We do suppofithe reqding of as much-
mat&l au po~le af!ar  appropriate detoxkation, Tho8e !xil~ tnatdla redniag sbolald
then be placed ia the on-site IsnMU.

We do have 8 question regarding the qumk of structures that mvill be left standing follo*
mncdiatioh What wiU 47 structures  be u9ed fir on a wildlh A@ and which mructures are
&@

c. soil

We ~ot fidly support any alternative  pfopo06d for ~ rancditioa I!dost oftbc remeditioa
types proposed  do not include treatrneat Ifaoils are not detoti~ we presume that mmdbtion
of this tie will be revisited in the fiture h caus@fhrtkprobkns fm residents inthevkinity
Ofw Wc$eethiauanunnecu w ~ @ -p8yef8.
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kdcy  Mountain  Chsptsr
777 Grmt Strcc: SUltc 606 Denver,  CokmdO 80203 303.86108819

Health  Moahdng

We are concerned  tbt monito~ of the populue ~‘ RMAhasnotbean  ~edoutrn
the most tientillc ~. We have bees Unbappywiththe  studiewlkhhm ebe=noonducted
by ATSDR We feel that studies  of this type could be carried mt bett= by the state health
department of Colorado in cchboration ti ● volunteer sdvismy boud. We do believe M the
~pd= m ti 8ru d=mt MIXM ~ ofuuunncc &t ~-post medi~ monito~ @ be
long-tam d S0 be nlaMained  both - $nd tier realecMolL
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OffIce of the Program Manager

Ms. Sandra Horrocks
Chairperson,  RMA Subcommittee
Sierra Club
Rocky Mountain  Chapter
777 Grant Street. Suite 606
Denver. Colorado  80203

*
Dear Ms. Horrocks and Sierra Club Members:

Thank you for your comments  on the Rocky Mountain  Arsenal (RMA) On-Post Proposed
Plan. Public input is an important  component  in the remediation  process,  and your participation
helps maintain the dialogue  between  the Army and the public.

Your letter dated December  7, 1995, requested  that the comment  period  for the On-Post
Proposed  Plan be extended  by no less than 60 days; other patiies requested  that there be no
extension  whatsoever so that the Record  of Decision (ROD) would  not be delayed.  In order to
allow additional  time for comment  without  excessively  delaying the ROD, the comment  period
was extended  by 30 days.

Your letter dated December  18, 1995, stated your belief that the replacement  water for the
off-post  area of RMA should be dealt within the Off-Post  ROD. The alternative  water supply is
addressed  in the On-Post ROD because  it is part of the overall  on-post remedy, not the off-post
remedy  The containment  portion  of the on-post  remedy requires  leaving some waste in place
under a cap or in a hazardous  waste landfill. For that reason, the Army decided to provide  a
separate  water supply to alleviate  any concerns  the public may have about  leaving  the waste in
place The Off-Post ROD was signed by the Army and the U.S. Environmental  Protection
Agency  (EPA). and the State of Colorado  concurred  on December  19, 1995.

In response  to your  comment  requesting  details about  an alternative  water supply, the
Army and Shell  have reached an Agreement  in Principle,  enclosed  with this letter, with the South
Adams County  Water and Sanitation  District (SACWSD) that includes  payment  of $48.8 million
by the Army and Shell to SACWSD and requires  that SACWSD water be supplied  to consenting
drinking  water well owners within the diisopropyl  methylphosphonate  (DIMP, an RMA
byproduct)  plume  by Janua~  1999. In addition,  the Agreement  in Principle  requires SACWSD  to
provide 4,000  acre-feet  of water to Commerce  City and the Henderson area by 2004. The paflies
involved in the water negotiations  believe that the settlement  is fair and will permit SACWSD  to
secure an adequate  water supply to satis~  Commerce  City’s and Henderson’s water needs.

Readiness is our Profession
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If you have any firther questions  regarding  the water supply, please contact Mr. Tim Kilgamon
of this office at (303) 289-0259  or Mr. Lan-y Ford of SACWSD  at 303-288-2646.

Your letter of January  18, 1996, contained  several additional  comments  on the On-Post
Proposed Plan, and the Army’s  responses  are contained  in the enclosure  to this letter. Also
enclosed are responses to your  letter dated May 30, 1995.

If you have any additional  questions  or concerns  regarding  the RMA On-Post Proposed
Plan, please  direct them to Mr. Brian Anderson  of this office at 303-289-0248.  Thank you again
for your comments.

Sincerely,

Colonel,  U.S. Army
Program  Manager

Enclosures

Copies  Furnished:

Captain Thomas Cook,  Litigation  Attorney,  Rocky Mountain  Arsenal
Building 111. Commerce  City. Colorado  80022-1748

Mr Robert  Foster,  U S Department of Justice. 999-18th  Street,
Suite 945, North  Tower, Denver. Colorado  80202

Program  Manager  Rocky Mountain  Arsenal,  Attn AMCPM-RMI-D, Document  Tracking
Center.  Commerce  City.  Colorado  80022-1748



U.S. ARMY RESPONSES TO COMMENTS ON THE ON-POST PROPOSED PLAN

1.

a.

FROM THE StEIlIV4 CLUB, ROCKY MOUNTAIN CHAPTER,
DATED  JANUARY 18, 1996

Water. Structures. and Sol~●

Water

The krny believes  Alternative  4 is superior  to the other groundwater  remedial alternatives
for the On-Post Operable  Unit for the following principal  reasons:

● Alternative  4 is preferable  to Alternatives  1 and 2 because  it provides  additional
reduction  of toxicity,  mobility, or volume of contaminated  groundwater  at a
reasonable  cost and with minimal  short-term effects.  It is also readily
implementable.

● Although  Alternative  3 provides  greater reduction  of toxicity,  mobility, and
volume than Alternative  4. it is less readily implementable  than Alternative  4.
Furthermore, when considered  in conjunction  with the preferred soil alternative
and the continued  operation  of the boundary  groundwater  containment  and
treatment systems, Alternative  3 provides  limited added benefit  compared to
Alternative  4 at a significantly higher cost.

The Army is currently  conducting  N-nitrosodimethy  lamine (NDMA) treatment studies  in water
and taking steps to lower the analytical  detection  limit as required  by the Agreement  for a
Conceptual  Remedy for the Cleanup of the Rocky Mountain  Arsenal (RMA Conceptual Remedy).
which was signed by the Parties on June 13, 1995. The Army is continuing  to work with its
laboratory  on this issue.  If additional  treatment  is warranted at the boundary  systems, the Army is
committed  to implementing  the appropriate  treatment  system to meet the Remediation  Goals set
forth in the Record  of Decision (ROD)

Regarding  your  comment  about  the “hazardous  plume moving southward off the Fmenal”,  no
such groundwater  plume has been identified by the extensive  groundwater  monitoring  programs
the Army conducts annually. The water table elevation  In the southeast  corner of RMA is
approximately  5,300 feet above mean sea level (fi N4 S L ), and the elevation  of the water table at
the South Platte River is approximately  5,000 R M S L Therefore,  groundwater  flows downhill
generally  from the southeast  comer of RMA toward the South Platte River Superimposed  on the
regional  gradient  is a groundwater mound in South Plants The mound is created by leaking
pipes. increased recharge horn unlined ditches  and ponded  areas, and may also be the result of
natural  variations  in the permeability  of the alluvium and bedrock  in the area. Groundwater in the
area of the mound flows radially out from the mound in all directions.  A groundwater  divide
occurs  at the confluence  of the regional  flow system and the mound, As a result,  groundwater
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entering RMA from the southeast  is forced to turn either east or west around the South  Plants
area. Water flowing south from the mound  area is forced to change  direction  and join the
regional  flow system. The groundwater  flow direction  in the confined Denver Formation is also
from southeast  to northwest.  Groundwater flow upgradient  (southward) from the southern
boundary  of RMA is physically impossible.

In response  to your  comment  requesting  details  about  an alternative  water supply, please see
Paragraph  4 of the cover  letter attached  to these responses.

b. Structures

The Army reaiizes that there are remaining issues involving the selected  remedy for RMA. The
concerns  about  the short-term risks and effects of excavation  and treatment were weighed  against
the potential  long-term  effects of containing  the waste in place. The public has also been
concerned  about  thermal processes such as incineration  because  of potential  emissions.  The
Army’s  chosen remedy minimizes  the shoti-term risks of exposure to workers and the community
because  soil-borne  contaminants  are Iefl in place. The cap/cover  and landfill  designs will comply
with applicable  federal,  state, and local regulations.  Please see also the response for Comment
number 1 c below.

The fiture-use  structures are those necessary  for operation  of the Refuge and for continued
operation  and maintenance  of the selected remedy.  The structures generally  are warehouses,
bunkers,  the firehouse,  a new Visitor’s Center,  a farmhouse,  operations and maintenance  (O&M)
facilities in the vicinity of the present  administration  building, treatment system stmctures, and cap
and landfill  O&M stmctures. The structures will be used for the purposes of remediation,
interpretive  tours, and refige  management,  including the U.S. Fish and Wildlife Service (U SFJJ’ S J
repositories The USFWS is still  in the process  of determining  the actual  number  of structures
that will be necessary  for Refige  management.  These structures are indicated  in Section  5 of the
ROD.

c. Soil

The Army understands your  concern  that the soil be remediated  properly,  and believes  that the
approach  of placing  the nonhazardous material under  the Basin A cover will adequately
immobilize  contaminants,  will  be protective  of human health and the environment  for the long
term, and will provide  a cost-effective  method for disposal  of nonhazardous materials. The
principal threat  and human  health exceedance  soil  will  be disposed  in the on-post hazardous wa~[c
facility at RMA.  In addition,  a large volume of fill  material  will be required  to construct the
Basin A Consolidation  Area, and the RMA nonhazardous  material will satisfi  that need.
Furthermore.  by using this nonhazardous  material  onsite,  there will be no negative  impact from J
very large number  of trucks moving  through  the surrounding  community  to transpofi
nonhazardous  waste and potential  new fill  material.
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Your comment  references  the presentation  on alternative  remediation  technologies  during the
winter of 1995, and you express  concern  that some ofthose technologies  could have been used in
the selected remedy, as well  as expressing  a desire for a slower  remediation  in order to use those
technologies  The Army has received numerous  public comments  regarding  both these issues
through  various  avenues.  Concerns  were expressed  by the public about  many innovative
technologies  during the public process;  many pafiicipants  preferred  proven  technologies  and
minimal  disturbance  of the site. The hny has considered  those  concerns  in choosing  what it
believes  to be the best remedy for protection  of human  health and the environment,  as well  as one
that is timely and cost-effective.

2. Trust Fund

During the fonmdation and selection of the remedy,  members of the public and some local
governmental  organizations  expressed  keen interest in the creation  of a Trust Fund, as you do in
your  comment,  to help ensure the long-term  operation  and maintenance  of the remedy.  The
Parties have committed  to good-faith  best efforts to establish  such a Tmst Fund, as described  in
the ROD. Principal  and interest from the Trust Fund would be used to cover the costs of long-
term operation  and maintenance  throughout the lifetime of the remedial  program.  These  costs  are
estimated  to be approximately  $5 million  per year (in 1995 dollars).

The Parties intend that if the Trust Fund is created  it will include  a statement  containing  the
reasons  for the creation  of the Trust Fund, a time frame for establishing  and finding  the Trust
Fund, and an appropriate means to manage and disburse  money  from the Trust Fund. The Parties
are also examining  possible  options  that may be adapted  from trust finds  involving  federal finds
that exist at other remediation  sites. The Parties recognize  that establishing  a Trust Fund may
require special congressional  legislation  and that there are restrictions  on the actions  federal
agencies can take with respect  to such legislation.  Because  of the uncetiainty  of possible
legislative  requirements  and other  options.  the precise terms of the Trust Fund camot  now be
stated

A Trust Fund group  will  be formed to develop  a strategy  to establish  the Trust Fund. The
strategy  group  may include  representatives  of the Parties (subject  to restrictions on federal agent}
paflicipation),  local  governments,  affected communities,  and other interested  stakeholders and
will be convened  within 90 days of the signing of the ROD.

3. Health Monitoring

The effects on human  and wildlife health of many of the compounds  produced at RMA have been
studied  for many years, and this information  is available  at the Joint Administrative  Record
Document  Facility (JARDF).  Studies  have been completed  by the Agency for Toxic  Substances
and Disease Registry  (ATSDR) independently  and in conjunction  with the Colorado Department

3



of Public Health and Environment  (CDPHE). These studies  showed  no conclusive  health  impact
on the communities  surrounding  RMA. Also, the final  Public Health Assessment,  produced  by
ATSD~ should be complete  in the summer of 1996.

A Medical  Monitoring  Program for the surrounding  communities  has also been identified  as part
of the On-Post Proposed Plan. The prima~  goal of the Medical  Monitoring  Program is to
monitor  any off-post  impact on human  health due to the RMA remediation.  Elements  of the
Program could include medical  monitoring,  environmental  monitoring,  or health/community
education.  This Program will continue  until  the on-post soil remediation  is completed.  A Medical
Monitoring  Advisory  Group has been established  to evaluate  specific issues covered  by the
Medical  Monitoring  Program.  The Group is composed  of representatives of the Army, Shell  Oil
Company,  the U.S. Environmental  Protection Agency (EPA), CDPHE, Tri-County Health
Department,  ATSD~ the USFWS, Denver  Health and Hospitals,  and the Site-Specific  Advisory
Board. The Group also includes  representatives  from the communities  of Montbello,  Commerce
City,  Henderson,  Green Valley Ranch,  and Denver. The Army and Shell  will find  ATSDR to
conduct  this effort in coordination  with CDPHE.  If you would like more information  on the
Medical  Monitoring  Program or wish to participate  as part of the Medical  Monitoring  Advisory
Group. please call  Ms. Maw Seawell  of CDPHE at 303-692-3327.

4. Wildlife

Your comment regarding  the need for an explanation  of what will  be done to protect the wildlife
during remediation  is noted.  During the remedial  design and implementation  phase afier the ROD
is signed, each project  will  include measures  to minimize the impact  on wildlife during
implementation,  these measures  will  vary according  to the response  action being taken. In
addition.  the USFWS will manage the wildlife populations  and, in coordination  with the Army and
other  Parties, monitor  the protectiveness  of the implementation  measures  taken.

The Biological  .4dvisory  Subcommittee  (BAS) is currently  evaluating  which  chemicals to use to
evaluate  wildlife health at RMA. Dioxin and firan  sampling  was undertaken by the CDPHE, and
these results are currently  being evaluated  by the BAS.

5. 0verall Plan

The Army is interested  in public comments  and concerns  and has made a substantial  effort to hear
those  concerns  through the Restoration  Advisory Board, the Site-Specific  Advisory  Board,
stakeholder  meetings, and also through  avenues  of public comment  such as the comments  on the
On-Post Proposed Plan. The Army believes  it has been consistent  in representing  the progress of
the remedy to the public.  In fact, the Army has held more than 20 public meetings  and workshops
in order to facilitate public input. Regarding  your  statement  that the public was not invited to
pafiicipate  in the drafting of the Agreement  for a Conceptual  Remedy, the Army and other Parties

4



considered  the public concerns  and incorporated  many as they drafted  the Agreement.  The Army
believes  the selected remedy is responsive  to the public’s  concerns  and is protective of human
health and the environment.

In response  to your  last comment  regarding  the types of technologies  reviewed.  many
technologies  including  those  previously  advanced  by your organization  were reviewed  and
considered  before  the selected alternative  was chosen.

The May 30, 1995, letter you enclosed  was also available  and considered  in the discussions
leading to the June 13, 1995, Agreement  for a Conceptual  Remedy. Responses to those
comments  are attached.
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U.S. ARMY RESPONSES TO COMMENTS ON THE CONCEPTUAL AGREEMENT
COMPONENTS FROM THE SIE- CLUB, ROCKY MOUNTAIN CHAPTER,

DATED MAY 30, 1995

Global Issues

1.
. ●ck of Detoxifica@

The R.MA remedy was selected  after considering  issues such as short-term versus long-term
effects and the preferences  of the Patiies and stakeholders  involved  in the process.  The remedy
includes  continued  water treatment at the boundaries  and at existing  internal  systems. in situ
solidification  of Former Basin F, and, subject  to the results  of treatability  testing  and technology
evaluation,  use of innovative  thermal technology  for treatment of part of the Hex Pit material in
addition  to Iandfilling and containment.  Extensive  monitoring  of soil, water, and air will ensure
the safety of the public and indicate whether additional  action is necessary.

2. Landfill  Utl~tm~
..0

The new state-of-the-an,  hazardous  waste landfill  will safely and permanently  contain  the waste.
Monitoring  will ensure that operational  requirements  are met. Please refer to the response to
Comment  1 regarding  treatment.

The sanitary  landfills will be excavated.  Human health exceedance  material  will be disposed  in the
new landfill,  The remaining  debris  and soil  will  be consolidated  under  the Basin A cover.

3. Trust Fund

Please see the response  to Comment  2 in your January 18, 1996, letter

4. Research  and  De veloDmen~

Treatability  studies  will  be conducted  as part of the remedial  design phase for the innovative
thermal technology  selected  for a portion  of the Hex Pit materials.  RMA will not sewe as a
national  site for pilot testing  of innovative  technologies [t should be noted  that several
treatability  studies  have been completed  for or at RNIA. including  enhanced  soil vapor extraction.
radio frequency  heating. oxidation,  sorption,  and in situ biological  treatment.

5. rsenal Tours

RMA tours will continue  during the remediation  process.  but will not be conducted in areas under
remediation.  Visitor  safety will be ensured through  controlled  access and monitoring.



6.

Please

7.

Dioxin
. .

see the response  to Comment  4 in your  January  18, 1996, letter.

Dioxin Test ~i

and firan  sampling  was undertaken  by CDPHE, and the analytical  results are presently
being evaluated  by the Biological  Advisory  Subcommittee.  Although  the Army believes that the
currently  identified  contaminants  of concern include all contaminants representing the greatest
potential  for risk, other contaminants  may become a concern  in the fiture (e.g., dioxin). In such
an instance,  the contaminant  will be evaluated  with respect  to the remedy selected,  designed,  or
implemented  to ensure  that the remedy remains protective  of human health  and the environment.

Site-S~ecific  ~ue~

1. Basin ~: The Army believes  that the Basin A remedy will  safely contain  the waste without
the risks associated  with removal.  You are correct that slurry walls and active dewatering
(through) pumping  have been proposed.  However, groundwater  modeling of the area showed
that a slurry wall would add only minimal benefit  because  of the low-permeability  soil in the area
It should be noted that groundwater migration  out of Basin A is very slow. Migration  rates will
be firther reduced through  installation  of the Basin A cover, which  will passively  dewater the
area. Solidification  of soil before placing it in Basin A would not reduce  the risk firther than
containment  and passive dewatering  will.

2. Former Bas in F

Treatability  tests will  be conducted  to ensure that adequate  solidification  can be achieved.
Solidification,  combined with capping  of the entire Former Basin F site (including  the Basin F
wastepile  footprint),  and therefore passive  dewatering,  will minimize contaminant  migration. Due
to past and expected  fhture  lowering of the water table in this area, chemical  movement  is not
expected  to be a problem,

3. as in F Waste r)il~

Excavation  will  be conducted  using vapor-  and odor-suppression measures  as necessary.  In the
event that the wastepile  soil fails EPA’s paint filter test, moisture  content  will be reduced  to
acceptable  levels by using a dryer in an enclosed  structure.  Volatile  organic  compounds (and
possibly semivolatile  organic  compounds)  released from the soil during the drying process will  be
captured  and treated;  however,  the main  objective  of this process is d~ing.  Prior to excavation  ()1
the wastepile,  overburden  from the existing  cover will be removed  and set aside. The excavated
area will be backfilled  with on-post borrow material  and stockpiled  overburden.
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4. Sout h Plants

The excavation  of 5 feet of principal  threat  and human  health exceedance  soil  in the South Plants
Central Processing  Area is protective  of human  health and the environment.  Excavation  to a
greater depth would cause problems  such as interferences  with sewer lines. The excavated  area
will be backfilled  and protected with an additional  5 feet of soil cover.

5. Ort h Plank

Human health exceedance  soil will be excavated  to a 1-foot  depth in North Plants. The entire
Nofih Plants area will be contained  under  a 2-foot  soil  cover.

6. ~its/TrencheS
*

Subject  to the results  of treatability  testing  and technology  evaluation,  approximately  1,000 bank
cubic yards (BCY) of principal  threat material  from the Hex Pit will be treated using an imovative
thermal technology  Solidification  will  become the selected remedy if evaluation  criteria for the
innovative  technology  are not met.  The remaining  2,300 BCY will be excavated  and disposed  in
the on-post  hazardous  waste landfill.

The mixture of solidificatiordstabilization  agent to be used for the M- 1 Pits will be
through  treatability  testing  during remedial  design.

7. Chemical  Sewers

For sewers located  within the South Plants Central Processing  Area and Complex
the sewer void space will  be plugged  with a concrete mixture to prohibit  access  to
to eliminate  them as a potential  migration  pathway  for contaminated  groundwater
sewers will be contained  beneath  the soil  cover or cap in their respective  sites.

8. Groundwave r

determined

Trenches  area,
these  lines and
The plugged

(a) The containment  actions  in Basin A and Basin F will result in passive dewatering (lowering  of
the water table through minimized  infiltration).  No fifiher dewatenng is necessary  to achieve the
required  groundwater  levels.

(b) Please refer to the response  to Comment  1a in the January 18, 1996, letter.

(c) Shutoff criteria have been developed  for the boundary  systems to ensure  that the systems will
operate until water at the boundary  has met these very specific criteria.

(d) Please refer to the response  to Comment  1a in the January 18, 1996, letter.
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AGREEMENT IN PRINCIPLE REGARDING A WATER SUPPLY BETWEEN
SOUTH ADAMS COUNTY WATER AND SANITATION DISTRICT (SACWSD),
THE ARMY AND SHELL OIL COMPANY

1. PA~BY~_NS~LL~LBE~mE--
INSTALLMENT’S,  S16 MILLION, $16 MILLION, AND $16.8 MILLION. THE FIRST
PAYMENT TO BE MADE WITHIN 90 DAYS OF 10CTOBER  1996. SUBJECT TO
THE AVA.ILABWITY OF FUNDS.

2. PA~ OF THE ABOVE SUM IS CONDITIONED ON ADHERENCE TO THE
FOLLOWING  TERMS. OTHER TERMS AND CONDITIONS WILL BE THE
SUBJECT OF FURTHER NEGOTIATION.

A. PAYMENTS WILL BE HELD IN TRUST FOR SACWSD. TRUSTEE TO
BE CHOSEN BY THE ARMY& SHELL WITH SACWSD CON CURRENCE. ANY
INTEREST THAT ACCRUES MUST BE RETURNED TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP OWNERS OF DOMESTIC WELLS IN THE
DIMP FOOTPRINT  WHO CONSENT TO BE INCLUDED IN THE SOUTH ADAMS
COUNTY wATER AND SANITATION DISTRICT AND WHO CONSENT TO BE
HOOKED UP; AND SUCH HOOK UPS WILL BE COMPLETED NOT LATER THAN
THE 24TH MONTH AITER THE DATE OF THE INITIAL PAYMENT  FOR THOSE
WHO CONSENT BY THE 20TH MONTH AITER THE INITIAL PAYMENT.
THOSE WHO REQUEST TO BE HOOKED UP AFTER THE 20TH MONTH WILL
BE HOOKED UP WITHIN A REASONABLE TIME. AS NOTED IN G, BELOW,
SACWSD WILL NOT BE RESPONSIBLE FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO IS NOT RESPONSIBLE FOR EXENDING  THE MAIN
WATER DISTRIBUTION SYSTEM BEYOND THE IXMP FOOTPRINT  AS
FINALLY DETERMINED IN THE ON-POST ROD. THE MAIN WATER
DISTRIBUTION  SYSTEM FOR THE KENDERSON -A (12” DIAMETER  PIPE
SYSTEM) WILL BE COMPLETED BY THE 24TH MONTH AFTER THE INITIAL
PAYMENT.  SACWSD WTLL RECHVE FROM THE TRUST ACCOUNT $3,950 FOR
EACH HOME CO~C~ IN THE NEW SERVICE AREA AND $2~65 FOR
EACH HOME CONNECTED IN THE OLD SERVICE AREA, UP TO A TOTAL OF
130 HOMES. AlTAC13ED  IS ~ w THAT SHOWS THE LATEST DIMP
PLUME WHICH IS TO BE UPDA~D  PRIOR TO THE FINU~TION OF THE
ON-POST ROD.

C. SACWSD MUST CONTIUCT FOR wATER RIGHTS OR SUPPLY BY
NOT LATER THAN SIX MONTHS AFTER _ DATE OF THE FINAL PAYMENT. -

D. PAYMENTS FROM THE TRUST TO SACWSD MUST BE TIED
IXRECTLY TO THE ACQUISITION AND DELIVERY OF 4000 ACRE FEET OF
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WATER AND THE HOOK UP OF WELL OWNERS IN THE HENDERSON AREA.
ALL EXPENDITURES BY SACWSD PAID FROM THE TRUST ACCOUNT WILL
BE SUBJECT TO AUDIT BY THE ARMY AND SHELL. UP TO S43 MILLION MAY
BE SPENT ACQUIRING  AND DELIVERING THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE SPENT ON HOOK UPS IN THE
HENDERSON  AREA. THE REMMNING $1.15 MILLION IS TO OFFSET
INFLATION  OR CONTINGENCIES. ANY EXPENDITURES CHALLENGED  BY
THE ARMY, SHELL, OR THE TRUSTEE WILL BE SUBMITTED TO THE
ALTERNATIVE  DISPUTE RESOLUTION (ADR) METHOD DESCRIBED IN E,
BELOW.

E. AN INDEPENDENT  QUALIFIED  AGENT, WHO IS A SENIOR WATER
RESOURCE EXPERT WITH EXPERIENCE  IN ACQUIRING AND DELIVERING
WATER, WILL BE SELECTED BY SACWSD, Wr’1’H THE CONCURRENCE OF
THE ARMY AND SHELL, TO DIRECT THE SELECTION, ACQUISHION, AND
IMPLEMENTATION OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPEWTIONAL BY 10CTOBER  2004.  THE TERMS OF THE AGENCY
WILL BE AGREED UPON SACWSD,  THE ARMY AND SHELL. THE ARMY AND
SHELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT BID
PACKAGES FOR THE WATER DELIVERY SYSTEM. THE CONSTRUCTION
FIRM OR FIRMS TO CONSTRUCT THE PROJECTOR PROJECTS WILL BE
SELECTED BY COMPETITIVE BID BASED ON A SOLICITATION PROCESS
CONCURRED IN BY THE ARMY AND SHELL. THE COSTS ASSOCIATED  WITH
IMPLEMENTING THIS SECTION WILL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREEMENT  ARISING REGARDING THE IMPLEMENTATION  OF THIS
SECTION WILL BE SUBMITTED TO A FORM OF ADR CONSISTING OF
SUBMISSION  OF THE DISPUTE TO THREE WATER RESOURCE EXPERTS;  ONE
SELECTED BY THE ARMY AND SHELL; ONE SELECTED BY SACWSD; AND
ONE SELECTED BY THE INDEPENDENT AGENT OR BY THE AGREEMENT OF
THE TWO SIDES IF THERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WILL BE BORNE BY THE PARTIES WITH EACH SIDE PAYING FOR ITS
EXPERT AND EACH SXDE PAYING 5096 OF THE COST OF THE EXPERT FOR
THE INDEPENDENT  AGENT.

F. ALL FUNDS REMAINING IN THE TRUST ACCOUNT AT THE
COMPLETION  OF THE WATER PROJECTOR ON 1 OCTOBER 2004,
WHICHEVER OCCURS FIRST, wLL REVERT TO THE ARMY AND SHELL.
REVERSION  INCLUDES ANY SAVINGS REALIZED BY SACWSD FROM COST
SHARING PROJECTS WITH OTHER ENTITIES. REVERSION MAY BE DELAYED
WHERE UNKNOWN OR UNEXPECTED CONDITIONS OR CIRCUMSTANCES
PREVENT COMPLEnON OF THE pROJECT BY I KTOBER 2004. WHET=K
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WILL BE SUBJECT .
TO THE METHOD OF ADR DESCRIBED IN E, ABOVE.
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G. SACWSD AGREES TO SATISFY THE OBLIGATIONS CONTAINED IN
ITEMS 16 AND 17 OF THE AGREEMENT ON A CONCEPTUAL REMEDY FOR
THE CLEAN m OF ROCKY Momm ARSENAL.  THE PAYMENTS TO
SACWSD WILL CONS~ COMPLETE SATISFACTION OF THE ARMY AND
SHELL’S OBLIGATIONS CONTATNED IN ITEMS 16 AND 17 AND COMPLETE
SATISFACTION OF ALL COSTS ASSOCIATED WITH THE TERMS AND
CONDITIONS NECESSARY TO EXECUTE THESE OBLIGATIONS. ALL COSTS
NECESSARY TO EXECUTE THE REQUIREMENTS  OF THIS AGREEMENT,
UNLESS OTHERWISE EXPRESSLY STATED, WILL BE PAID OUT OF THE
TRUST ACCO~T. SACWSD WXLL NOT BE RESPONSIBLE FOR MONITORING
REQUIREMENTS TO BE PERFORMED BY THE ARMY AND SHELL IN
ACCORDANCE WITH ITEM 17 AND SACWSD WXLL NOT BE RESPONSIBLE
FOR HOOKING UP MORE THAN THE FIRST 130 WELL OWNERS. ANY
ADDITIONAL  HOOK UPS REQUIRED UNDER THE TERMS OF ITEM 17 WXLL BE
THE RESPONSIBIL~  OF THE ARMY AND SHELL.

H. SACwSD WAIVES AND RELEASES THE ARMY AND SHELL FROM
ALL RESPONSE COSTS AND CLAIMS FOR DAMAGES FOR ALL RMA
CONTAMINANTS  AND POLLUTANTS IN THE SACWSD WATER THAT ARE
KNOWN OR DETECTED PRIOR TO, OR AT THE TIME OF, THE SIGNXNG OF
THE ON-POST RECORD OF DECISION (ROD). PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACwSD AT THE TIME OF THE SIGNING OF TKE
ON-POST ROD WILL BE DETE~D BY AGREEMENT OF THE PARTIES
PRIOR TO SIGNING THE FINAL AGREEMENT CONTEMPLATED BY THIS
AGREEMENT  XN PRINCIPLE..

I. ANY REUSABLE RETURN FLOWS ASSOCIATED WITH ANY WATER
SOURCE ACQUIRED WILL BE MADE AVAILABLE TO SACWSD FOR
REPLACEMENT  OF DEPLEnONS ~ER ITS EXISTING AUGMENTATION
PLAN FOR THE FIRST THREE YEARS FOLLOWING THE INITIAL DELIVERY
OF WATER FROM THE NEw wA~R SOURCE IN ANNUAL AMOUNTS TO BE
DETERMINED  ACCO~~G TO REASONABLE NEED, OTHERWISE RETURN
FLOWS ASSOCIATED WTH THE NEw wA= SOURCE, AND ANY WATER
UNUSED BY SACWSD FROM THE wATER SOURCE ITSELF, SHALL BE MADE
AVAII.JU3LE  AT ARMY AND SHELL mENSE FOR THE REMEDIATION  OF
w FOR NOT LESS THAN 10 ~, IN ANNUAL AMOUNTS TO BE
DETERMINED  ACCO~NG TO WONABLE NE~. ~ FINAL PERIOD TO
BE AGREED UPON. m REMEDmnON, ALL mm FLOWS WSLL
RETURN TO THE USE OF SACWSD.  EACH PARTY WILL BE RESPONSIBLE
FOR M NECESSARY APPROVALS. DISPUTES ARM~G  OVER THE
IhfPLEMENTA~ON OF HS SECnON WL BE SUBMTTED TO ADR AS
DESCRIBED XN E, ABOVE.

J. SACWSD WILL WARM.NT AND OTHERwiSE DEMONS~TE IT IS
AUTHORIZED  AND QUALIFIED TO ENTER INTO THIS AGREEMEN T, ACQUIRE

3



AND PROVIDE WATER AND HOOK UP WELL OWNERS, SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD-
WILL BE RESPONSIBLE FOR PERMllTN 0, ADJUDICATION, AND OTHER
REQUIREMENTS OF STATE AND FEDEIUL LAW.

K. PARTICIPATION BY THE ARMY AND SHELL, OR BY THEIR
REPRESENTATIVES, IN OVERSIGHT IN NO WAY CONSTITLHXS AN EXPRESS
OR IMPLIED WARIUNTY OR REPRESENTATION  REMRIXNG  THE
ADEQUACY, SUITABILITY, OR LEGALITY OF SACWSD OR THE
INDEPENDENT AGENT’S ACTIONS TO OBTAIN OR PROVIDE WATER.

L. ALL PARTIES RESERVE ANY RIGHTS THEY MAY HAVE
REGARDING NONPERFORMANCE BY THE OTHER PARTIES.

M. THIS AGREEMENT IS SUBJECT TO COMPLIANCE WH’H ALL
APPLICABLE LAWS AND WILL BECOME EFFECTIVE AND BINDING WHEN
INCORPOWTED BY REFERENCE IN THE ON-POST ROD.

N. THE AMOUNT AGREED UPON IS SUBJECT TO APPROPRIATE
CREDITS FOR ANY ARMY AND SHELL CONTRIBUTIONS TO WATER OR
INFIUSTRUCTURE,  SUBJECT TO SACWSD APPROVAL. APPROVAL WILL
NOT BE WITHHELD  UNREASONABLY.  .DISPUTES WILL BE SUBMITTED TO
THE METHOD OF ADR DESCRIBED IN E, ABOVE.

O. ALL PARTIES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS ASSOCIATED WITH THE ACQUISITION AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S RESPONSIBILITY. THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS TO ALLOW THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER SYSTEM.

Q. QUARTERLY PROGRESS REPORTS WILL BE MADE BY SACWSD, OR
ITS REPRESENTATIVE, TO THE RI@ COUNCIL.

R. THE ARMY OR SHELL WILL PAY, IF NECESSARY,  WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED S1 MILLION TO
PURCHASE AN OPTION ON wATER AGREED TO BY SACWSD, THE ARMY
AND SHELL. THIS SUM WILL BE CWDITED  AGAINST THE FIRST ANNUAL
PAYMENT UNDER SECTION 1, ABOVE.

version 10- 26/01/96
.
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June 11, 1996

OffIce of the Program  Manager

Mr Bob and Ms. Kathy  Bailey
8681 E 104th Avenue
Henderson,  Colorado  80640

Dear Mr. and Ms. Bailey:

Thank you for your  comments  on the Rocky Mountain  Arsenal (RMA) On-Post Proposed
Plan Public input is an impoflant  component  of the remediation  process, and your participation
in the process  helps maintain the dialogue  between the U.S. Army and the public.

In response to your comment about  a water supply for Henderson.  the A-my and Shell Oil
Company (Shell) have reached an Agreement in Principle,  enclosed with this letter, with South
Adams County  Water and Sanitation  District (SACWSD) that includes  payment  of $48.8 million
by the .4rmy and Shell and requires that SACWSD water be supplied to consenting  drinking water
well owners within the diisopropyl  methylphosphonate  (DIMP, an RMA byproduct)  plume by
January  1999 In addition.  the Agreement in Principle requires SACWSD to provide 4,000  acre-
feet of water to Commerce City and the Henderson  area by ~004 The paflies involved in the
water negotiations  believe  that the settlement  is fair and will  permit  SACWSD to secure an
adequate  water supply to satis~  Commerce  City’s  and Henderson’s  water needs. If you have an}
fhtiher  questions  regarding  the water supply. please contact  Mr Tim Kilgannon  of this office at
303-289-0259  or Mr Larry Ford of SACWSD at 303-288-2646

—

If you have any additional  questions  or concerns  regarding  the RMA On-Post Proposed
Plan. please direct  them to Mr. Brian Anderson of this off]ce at 303-289-0248.  Thank you again
for your comments.

Sincerely,

Colonel.  U.S. Army
Program Manager

Enclosure

Readiness is OUT Profession



-2-

Copies  Furnished:

Captain  Thomas Cook,  Litigation  Attorney,  Rocky Mountain  Arsenal
Building 111, Commerce  City,  Colorado  80022-1748

Mr. Robefi  Foster,  U.S. Department  of Justice,  999-18th  Street,
Suite 945, North  Tower, Denver, Colorado  80202

Program Manager  Rocky Mountain  Arsenal,  Attn: AMCPM-RMI-D,  Document  Tracking
Center, Commerce  City,  Colorado  80022-1748





WATER AND THE HOOK UP OF WELL OWNERS IN THE KENDERSON AREA.
ALL EXPENDmJRES BY SACWSD PAID FROM THE TRUST ACCO~ WILL
BE SUBJECT TO AUDIT BY THE ARMY AND SHELL. UP TO $43 MILLION MAY
BE SPENT ACQUIRING AND DELIVERING THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE SPENT ON HOOK UPS IN THE
HENDERSON ~A. THE REMAINING $1.15 MILLION IS TO OFFSET
lNFLATION  OR CONTINGENCIES. ANY EXPENDITURES CHALLENGED BY

- THE ARMY, SHELL, OR THE TRUSTEE WILL BE SUBMITTED TO THE
ALTERNATIVE DISPUTE RESOLUTION  (ADR) METHOD DESCRIBED IN E,
BELOW.

E. AN INDEPENDENT QUALIFIED AGENT, WHO IS A SENIOR WATER
RESOURCE EXPERT WITH EXPERIENCE IN ACQUIRING AND DELIVERING
WATER WILL BE SELECTED BY SACWSD, WITH THE CONCURRENCE OF
THE ARMY AND SHELL, TO DIRECT THE SELECTION, ACQUISITION, AND
IMPLEMENTATION  OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPEWTIONAL BY 10CTOBER 2004. THE TERMS OF THE AGENCY
WILL BE AGREED UPON SACWSD, THE ARMY AND SHELL. THE ARMY AND
SHELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT BID
PACKAGES FOR THE WATER DELIVERY SYSTEM. THE CONSTRUCTION
FIRM OR FIRMS TO CONSTRUCT THE PROJECTOR PROJECTS WILL BE
SELECTED BY COMPETITIVE BID BASED ON A SOLICITATION PROCESS
CONCURRED IN BY THE ARMY AND SHELL. THE COSTS ASSOCIATED WITH
IMPLEMENTING  THIS SECTION WILL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREEMENT AIUSING REGARDING THE IMPLEMENTATION OF THIS
SECTION WILL BE SUBMITTED TO A FORM OF ADR CONSISTING OF
SUBMISSION OF THE DISPUTE TO THREE WATER RESOURCE EXPERTS; ONE
SELECTED BY THE ARMY AND SHELL; ONE SELECTED BY SACWSD; AND
ONE SELECTED BY THE INDEPENDENT  AGENT OR BY THE AGREEMENT OF
THE TWO SIDES IF THERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WTLL BE BORNE BY THE PARTIES WITH EACH SIDE PAYING FOR ITS
EXPERT AND EACH SIDE PAYING  50940 OF THE COST OF THE EXPERT FOR
THE INDEPENDENT AGENT.

F. ALL FUNDS REMAINING IN THE TRUST ACCOUNT AT THE
COMPLETION OF THE WATER PROJECTOR ON 1 OCTOBER 2004,
WHICHEVER OCCURS FIRST, WILL REVERT TO THE ARMY AND SHELL.
REVERSION INCLUDES ANY SAVINGS REALIZED BY SACWSD FROM COST
SHARING PROJECTS WITH OTHER ENTm=. REVERSION MAYBE DELA=
WHERE UNKNOWN OR UNEXPEC’lXD CONDI’ITONS  OR CIRCUMSTANCES
PREVENT COMPLETION OF THE PROJECT BY 10CTOBER 2004. WHEm
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WILL BE SUBJECT
TO THE METHOD OF ADR DESCRIBED IN E, ABOVE.
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G. SACWSD AGREES TO SATISFY THE OBLIGATIONS CONTAINED IN
ITEMS 16 AND 17 OF THE AGREEMENT  ON A CONCEPTUAL REMEDY FOR
THE CLEAN UP OF ROCKY MOUNTAIN ARSENAL. THE PAYMENTS TO
SACWSD WILL CONSTITUTE COMPLETE SATISFACTION OF THE ARMY AND
SHELL’S OBLIGATIONS CONTANED IN ITEMS 16 ANI) 17 AND COMPLETE
SATISFACTION OF ALL COSTS ASSOCIATED  WITH THE TERMS AND

. CONDITIONS NECESSARY TO EXECUTE THESE OBLIGATIONS. ALL COSTS
NECESSARY  TO EXECUTE THE REQUIREMENTS  OF THE AGREEMENT,
UNLESS OTHERWISE EXPRESSLY STATED, WILL BE PAID OUT OF THE
TRUST ACCOUNT. SACWSD WILL NOT BE RESPONSIBLE FOR MONITORING
REQUIREMENTS TO BE PERFORMED  BY THE ARMY AND SHELL IN
ACCORDANCE  WITH ITEM 17 AND SACWSD WILL NOT BE RESPONSIBLE
FOR HOOKING UP MORE THAN THE FIRST 130 WELL OWNERS.  ANY
ADDITIONAL  HOOK UPS REQUIRED UNDER THE TERMS OF ITEM 17 WILL BE
THE RESPONSIBILITY OF THE ARMY AND SHELL.

H. SACWSD WAIVES AND RELEASES THE ARMY AND SHELL FROM
ALL RESPONSE COSTS AND CLAIMS FOR DAMAGES FOR ALL RMA
CONTAMINANTS AND POLLUTANTS  IN THE SACWSD WATER THAT ARE
IOJOWN OR DETECTED PRIOR TO, OR AT THE TIME OF, THE SIGNING OF
THE ON-POST RECORD OF DECISION (ROD). PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACWSD AT THE TIME OF THE SIGNING OF THE
ON-POST ROD WILL BE DETE~ BY AGREEMENT OF THE PARTIES
PRIOR TO SIGNING THE FINAL AGREEMENT CONTEMPLATED BY THIS
AGREEMENT IN PRINCIPLE..

I. ANY mmmu mm mows  ASSWMTED mm ANY WATER
SOURCE ACQUIRED WILL BE MADE AVAILABLE TO SACWSD FOR
REPLACEMENT OF DEPLE~ONS UNDER ITS EXISTING AUGMENTATION
PLAN FOR THE FIRST THREE YEARS FOLLOWING THE INITIAL DELIVERY
OF WATER FROM THE NEw WATER SOURCE IN ANNUAL AMOUNTS TO BE
DETERMINED ACCORDING TO REASONABLE NEED, OTHERWISE RETURN
FLOWS ASSOCIATED WITH THE NEw WATER SOURCE, AND ANY WATER
UNUSED BY SACWSD FROM THE WATER SOURCE ITSELF, SHALL BE MADE
AVAILABLE AT ARMY AND SHELL EXPENSE FOR THE REMEDIATION OF
RMA FOR NOT LESS THAN 10 YEARS, IN ANNUAL AMOUNTS TO BE
DETERMINED ACCORDING TO REASONABLE NEED. THE FINAL PERIOD TO
BE AGREED UPON. AFTER REMEDIA~ON, ALL RETURN FLOWS WILL
RETURN TO THE USE OF sACwsD. EACH PARTY WILL BE RESPONSIBLE
FOR ANY NECESSARY APPRovm. DIspmS ARISING OVER THE
IMPLEMENTA~ON  OF Hs SECmON WL BE WBMK’I’ED TO AIXZ AS
DESCRIBED IN E, ABOVE.

J. SACWSD WILL WARMNT AND OTHERWISE DEMONSTIUIiTE IT IS
AUTHORIZED AND QUALIFIED TO ENTER INTO THIS AGREEMENT, ACQUIRE
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AND PROVIDE WATER AND HOOK UP WELL OWNERS,  SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD-
WILL BE RESPONSIBLE FOR PERMITTING, ADJUDICATION, AND OTHER
REQUIREMENTS OF STATE AND FEDEIUiL LAW.

IL PARTICIPATION BY THE ARMY AND SHELL, OR BY THEIR
REPRESENTA’ITVES, IN OVERSIGHT IN NO WAY CONSTITUTES AN EXPRESS
OR IMPLIED WARIUNTY OR REPRESENTATION  REGARDING THE
ADEQUACY, SUITABILITY, OR LEGALITY OF SACWSD OR THE
INDEPENDENT AGENT’S ACTIONS TO OBTAIN OR PROVIDE WATER

L. ALL PARTIES RESERVE ANY RIGHTS THEY MAY HAVE
REGARDING NONPERFORMANCE BY THE OTHER PARTIES.

M. THIS AGREEMENT IS SUBJECT TO Compliance WITH ALL
APPLICABLE LAWS AND WILL BECOME EFFECTIVE AND BINDING WHEN
INCORPORATED BY REFERENCE IN THE ON-POST ROD.

N. THE AMOUNT AGREED UPON IS SUBJECT TO APPROPRIATE
CREDITS FOR ANY ARMY AND SHELL CONTRIBUTIONS  TO WATER OR
INFRASTRUCTURE, SUBJECT TO SACWSD APPROVAL. APPROVAL WILL
NOT BE WITHHELD UNREASONABLY.  DISPUTES WILL BE SUBMITTED TO
THE METHOD OF ADR DESCRIBED IN E, ABOVE.

O. ALL PARTIES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS ASSOCIATED WITH THE ACQUISITION AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S RESPONSIBILITY. THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS TO ALLOW THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER SYSTEM.

Q. QUARTERLY PROGRESS  REPORTS WILL BE MADE BY SACWSD, OR
ITS REPRESENTATIVE,  TO THE RMA COUNCIL.

R. THE ARMY OR SHELL WILL PAY, IF NECESSARY, WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED $1 MILLION TO
PURCHASE AN OPTION ON WATER AGREED TO BY SACWSD, THE ARMY
AND SHELL. THIS SUM WILL BE CREDITED AGAINST THE FIRST ANNUAL
PAYMENT UNDER SECTION 1, ABOVE.

version 10- 26/01/96
.
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The panel’s ~e EPA CDPHE, U.S. Army, Shell Oil Co., and USF&WS) pro rd of.

Decision (ROD) is not an effkctive solution. The proposed ROD (The great cover up) does not

-provide elimhtion of contaminates in Basins A and F. Covering BasirIs A and F make them a

landfill! Island filling hazardous material without a liner legal? Do fderal regulations

(CERCLA?) prohibit this type of action? The soils in Basins A and F must be treated  and

appropriately  land filled. Full LDRs must be followed throughout RMA Basins A and F must ~

decontaminated as much as possible! Not taking any treatment action for Basins A and F is

unacceptable.

Acwding to the DM (4-15) regarding option IV,”. . . high short-term risks are posed

to workers and the community  during excavatio~ transportation  and treatment or land Ming.”

Treatment of the soils in Basins A and F cannot be ruled out, since there are high short-term risks

for any soil excavation! On Nov. 18, 1995 Mr. Anderson of Shell Oil Company mentioned water

was going to be used to control release of vapors during excavations. Why isn’t a fbam agent

designed to capture vapors during excavation  being used? The foam is safkr than water. Option

V is rmonable because the long-term results are the most effkctive at mhtakbg cleaner

groundwata. Option V should be modified; so soils can be treated by thermal resorption and wt

be incinerated

The water treatment system at the boundaries is not doing a satisfactory job. Toluene is

still crossing the RMA boundary. This is unacceptable.  What other chemical agents are crossing

the NW boundary in treated water? bother activated carbon filter or better form of water

treatnxmt  should be installed. Clean water is essential for a healthy life style.

Clean water is priceless!  The extra cost for the added treatment of soil and water is worth

it. Remember Basin A is considered the most contamhtd square mile in the U.S.A We must

9602401-1/1
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pay the price fm 53 years of neglect to insure safe drinking water for wildlife, and communities

surrounding  RM.A
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OffIce of the Program  Manager

Mr. Roger  and Ms. Debra Bain
8300 E. 104th Way
Henderson.  Colorado  80640

Dear Mr and Ms. Bain.

Thank you for your  comments  on the Rocky Mountain  Arsenal (RNl+) On-Post Proposed
Plan Public input is an important  component  of the remediation  process, and your  participation
in the process  helps maintain the dialogue  between  the U.S. Army and the public.

Hazardous materials from the Basin F wastepile  will be properly  disposed  in the on-post
hazardous  waste landfill. Highly contaminated  materials from the Former Basin F will be treated
by in situ solidification  A Resource  Conservation  and Recovery  Act-equivalent  cap will then be
placed over this site. Capping  is a form of waste containment.  and is a remedy different  from
Iandfilling.  A cap is designed  to limit rainfall  infiltration and to minimize contaminant  migration
from the site Capping  is not a viable solution  for containment  in all remediation  situations.  but.
for the remaining wastes  in Former Basin F, capping  will  safely and cost-effectively  contain  the
waste materials.  The remediation  technology  planned for Basin A is a cover that provides
containment  of waste and minimizes rainfall  infiltration In Basin A. a soil  cover consisting  of 6
inches of concrete and 4 feet of soil  will protect  people  and the environment.  The cap/cover
technology  minimizes the short-term risks of exposure  to workers and the community  because
soil-borne contaminants  are lef? in place and not excavated  and exposed  to the environment.  The
landfill  and the cap/cover  designs for Basins A and F comply with federal,  state, and local
regulations  (including  the Comprehensive  Environmental  Response,  Compensation,  and Liability
Act) Concerns  about the short-term  impacts  of excavation  and treatment  were evaluated against
the potential  long-term  effects of containing  the waste in place, and the Army believes  that a
protective  remedy  was selected.

U’ater spraying is a common method  used to control the spread of dust during excavation
operations In addition.  odor and vapor  suppression  methods  such as foams or enclosures  are
planned for use at those sites where odors  and/or  vapors  may be released.  Furthermore, air
monitoring  will be conducted  during remediation ac~ivities,  and, if necessary,  the excavation  plan
will be modified to ensure worker and community  safety

Clean water for the public is one of the Army’s primary goals that will be met by continued
operation  of groundwater treatment/containment  systems and by providing  a supplemental  water
supply to meet community  needs. The Army believes that the continued  treatment of
oround~ater  at RMAA is an impo~ant  pan of the remediation  The RMA groundwater treatment=
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systems currently  treat about  one billion gallons  of water per year to meet all state and federal
standards. Toluene  has not been found in RMA groundwater at levels of concern  and is not
detected  in the treated  water from the North, Northwest, or Irondale  bounda~  containment
systems.

If you have any additional  questions  or concerns  regarding  the RMA On-Post Proposed
Plan, please  direct them to Mr. Brian Anderson  of this office at 303-289-0248.  Thank you again
for your comments.

Sincerely,

g&LJ-7’
Colone , U.S. Army
Program  Manager

Copies Furnished:

Captain  Thomas Cook.  Litigation  Attorney,  Rocky Mountain  Arsenal
Building 111, Commerce  City,  Colorado  80022-1748

Mr. Robert  Foster,  LT. S. Department  of Justice,  999- 18th Street,
Suite 945, North  Tower. Denver, Colorado  80202

Program Manager  Rocky Mountain  Arsenal,  Attn. A\lCPM-RMI-D,  Document  Tracking
Center. Commerce  City,  Colorado  80022-1748
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January 12, 1996

charles Scharm=nn
Office of the Program Manager
Attn: AMXRM-RP/C.  Scharmann
Rocky Mountain Arsenal
Commerce City, Colorado 80022

Dear Mr. Scharmann:

BoardofDircctors
Dr. Jerome Chency 286-86CM)
Wcs Wilson 2884857

I

The Commerce City Business and Professional  Association supports
the Henderson  Coalition  in its efforts to force the U.S. Army and
Shell Oil company  to replace their contaminated  ground water
supply  . The blight of contamination has affected our community and
that of our neighbor, Henderson. It is inconceivable  that this
community must fight so hard to right the wrongs committed by the
-y and Shell.

Through attending various meetings it would seem that the Army and
Shell would gladly replace the water supply in the amounts
requested for Henderson and Commerce City, since no other financial
concessions for the real damages  done to our businesses, schools,
and residents have been or will be made. That does not take into
account the very negative public image we suffer from and the very
real damages done. That does not take into account the numbers of
people who have been supplied bottled drinking water by the
Colorado Department of Public Health and Environment  for the last
several years.

It would seem that, as a very small part of the overall cleanup
agreement, replacement of the contaminated supply would include a
safe, permanent, good quality water supply for Henderson and
Commerce City and would not be questioned. Instead, we have banded
together to fight for what has been taken  from us and from  the
generations  to come.

We will continue  to work to improve the image of our community, the
image so badly damaged by our “neighbors” at the Rocky Mountain
Arsenal. We will continue to plan for future growth, though our
resources have been destroyed.

9601608-1/1
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For successful consideration  of the Record of Decision by our
communities and our leaders, our future growth SUpply which was
determined to be enough for 100,000 people for 100 years must be
provided. Without a supply for the future, our growth will
continue to be stifled and our businesses  and residents will
continue to suffer.

We implore you to restore our poisoned future water supply. We
demand nothing  more  and will accept nothing less than replacement
in the quantities and under the terms determined by our community
leaders. It would seem that this is the very least, yet most
important, course of action that our “neighbors” at the Rocky
Mountain Arsenal can take.

Sincere~y,

9 L u!!.
Wes Wi-lson,  Director

F.D. Chambers, vice President

M. Stie

Dr. rome Cheney, Di

1

Jo~Reilly, Direc

/clr
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Rsw TaTxx Cut Caster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28%1*
RoybsJ*s Bark Shop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..NO ~
Rusty’s  Cafe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Ml!
Ruth  hli’S 6ookkoq)ia& . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..2s2-14t
SAC Fire ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..X.
SAC W=& Smimtboti . . . . . . . . . . . . . . . . . . . . . ..x8-2&
S8ndcruko  ptimistclub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..2$741a
SdooI Dktrict 14 Crdit unioQ . . . . . . . . . . . . . . . . . . . . . . ...287402
schmedu AutocUriU&Iac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..2w38a
- %& L4xk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..28&l3c
Shady  k Mobik HarK h& . . . . . . . . . . . . . . .._ . . . ...288-366
SW oil (hlpury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..Ml.m
memonlJmJ  Dalvu Airpom . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..33>nl
Shtmy’s  T= ti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..65%m
Sir Spedy  hting Ccnt~. Inc . . . . . . . . . . . . . . . . . . . . . . . . ...289-73(
stand By h % co., Inc . . . . . . . . . . . . .._ . . . . . . ..J@-5#
Stcvat  R GikML P.C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..W41 I
Smwt & ~ Powq k . . . . . . . . . . ..- . . ..-..Q87-74
Stti Rmdl S*, k . . . . . . . ..- . . . . . . . . . . . . . ..m-m
~ M Wti Hdmm- . . .._..28b66d
~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..sHl

Tlm Bd( of Chmy Cti . . . . . . . . . . . . . . ..- . . . . . ..- . . . . ..34-5S(
Tlm Grutu Rocky  MuQmuain GroUp . . . . . . . . . . . . . . . . . ..xl%m
Tk * & P!ultt&q  Woh, k . . . . . . . . . . . . . . . . . . . ..2z&l92
TimptR k. . . . . . . . . . . . . .." . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..aw4
Tmd Tim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...-.....-........286372
Tripls “J” A@i8ncc  Re@r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288-66a
Tnss Viumge ~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287-712
Uaimd AspM!nc.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287-S43
u-w  * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..4w3M
Uti I%ww, k .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6s90ss
WkY Gb co. & . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..”...... 287414
W Post M444 CwrbTob . . . . . . . . ..- . . . . . . . . . . . . ..28M6!
vi% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..sm
W J Whmky, h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..287~
w- M~ ofco- . . . . . ..-.- . . . . . . . . ..””..fl~~
Wacrswcr Company, lnc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..289-lSl
Wmvu M Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2S8474
Wuthwhik  Iun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2894(
Wemuf .Ddlmor&lm. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 289-19!
Young- Brotks Lmk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288-261



June 11, 1996
~p~y  To

+rEKTIOI (’F

OffIce  of the Program  Manager

Commerce  City Business  and Professional  Association,  Inc.
P.O. Box 303
Commerce City,  Colorado  80037-0303

Dear Officers and Board  of Directors:

Thank you for your  comments  on the Rocky Mountain  Arsenal  (IZ?+4) On-Post Proposed
Plan Public input is an important  component  of the remediation  process,  and your  pa~icipation
in the process  helps maintain the dialogue  between the U.S. Army and the public.

The Army believes that the Agreement in Principle  that the Army and Shell Oil Company
have reached with South Adams County  Water and Sanitation District (SACWSD) ensures  an
adequate,  safe, and permanent  water supply for the community.  The Agreement  in Principle.
enclosed  with this letter. includes payment  of $488  million to SACWSD and requires  that
SACWSD water be supplied to consenting  drinking water well owners  within the diisopropyl
methylphosphonate  (DIMP, an RMA byproduct)  plume by January 1999. In addition,  the
Agreement in Principle requires SACWSD to provide 4.000 acre-feet of water to Commerce  Cit>
and the Henderson  area by 2004. The parties involved in the water negotiations  believe that the
settlement  is fair and will permit  SACWSD to secure an adequate  water supply for Commerce
Citv’s  and Henderson’s  water needs. If you have any further questions  regarding  the water suppl~.
please contact  .Mr Tim Kilgannon  of this office at 303-2 89-0259  or Mr. Larry Ford of SACWSD
at 303-288-2646

The Army understands  that there is a perception  among  the public that RMA
contamination  has had a negative  effect on the image of the surrounding  communities.  However.
the ongoing  remediation  and the fhture transition to a National  Wildlife Refige  will  continue  to
have a positive  influence on that image. In addition.  R\l,A has contributed  to the communities  in
several other  ways The Army and the U S Fish and w“ildlife  Semite provide educational
opportunities  through  remediation  or wildlife tours. and the Army has recently  received
accreditation  for its environmental  education  program through  the Colorado  School  of M.ines  and
the Denver Public Schools.  Economic  contributions  Include  hiring  of local  contractors and labor
and pro~’iding  used computer  equipment  to the public  schools The %my is committed  to seeing
that RVA is a leader  in environmental  remediation Lessons learned at RMA will be shared
throughout  the United States. this leadership  image retlec[s not just on the success of the
remediation but especially on the public  involvement  process

Readiness is our Projcsskm
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If you have any additional  questions  or concerns  regarding  the RMA On-Post Proposed
Plan. please direct  them to Mr. Brian Anderson  of this ofilce at 303-289-0248.  Thank you again
for your comments.

Sincerely,

L’q &jJJ
Eugene  . Bishop

/

Colonel,  U.S. Army
Program  Manager

Enclosure

Copies  Furnished:

Captain  Thomas Cook,  Litigation  Attorney, Rocky Mountain  Arsenal
Building 111. Commerce  City, Colorado  80022-1748

Mr Robert  Foster.  LT. S. Depatiment of Justice, 999- 18th Street.
Suite 945, North  Tower, Denver, Colorado  80202

Program  Manager  Rocky Mountain  Arsenal.  Attn. AMCPM-RMI-D,  Document  Tracking
Center. Commerce  City,  Colorado  80022-1748



AGREEMENT IN PRINCIPLE REGARDING A WATER SUPPLY BETWEEN
sOUTH ADAMS COUNTY WATER AND SANITATION DISTRICT (SACWSD),
THE ARMY AND SHELL OIL COMPANY

1. PAYMENT BY THE ARMY AND SHELL WILL BE IN THREE ANNUAL
INSTALLMENTS,  $16 MILLION, $16 MILLION, AND S16.8 MILLION. THE FIMT
PAYMENT TO BE MADE WITHIN 90 DAYS OF 10CTOBER 19%. SUBJECT TO
THE AVAILABILITY OF FUNDS.

2. PAYMENT OF THE ABOVE SUM IS CONDITIO~D ON ADHERENCE TO THE
FOLLOWING  TERMS. OTHER TERMS AND CONDITIONS  WILL BE THE
SUBJECT OF FURTHER NEGOTIATION

A. PAYMENTS WILL BE HELD IN TRUST FOR SACWSD. TRUSTEE TO
BE CHOSEN BY THE ARMY& SHELL WITH SACWSD CONCURRENCE. ANY
INTEREST THAT ACCRUES MUST BE RETURNED TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP OWNERS OF DOMESTIC WELLS IN THE
DIMP FOOTPIUNT WHO CONSENT TO BE INCLUDED XN THE SOUTH ADAMS
COUNTY WATER AND SANITATION DISTRICT AND WHO CONSENT TO BE
HOOKED UP; AND SUCH HOOK UPS WILL BE COMPLETED NOT LATER THAN
THE 24TH MONTH AFTER THE DATE OF THE INITIAL PAYMENT FOR THOSE
WHO CONSENT BY THE 20TH MONTH AFTER THE INXTIAL PAYMENT.
THOSE WHO REQUEST TO BE HOOKED UP AFTER THE 20TH MONTH WILL
BE HOOKED UP WITHIN A REASONABLE  TXME. AS NOTED IN G, BELOW,
SACWSD WILL NOT BE RESPONSIBLE FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO IS NOT RESPONSIBLE  FOR EXIXNDTNG THE MAIN
WATER DISTRIBUTION SYSTEM BEYOND THE DIMP FOOTPRINT AS
FINALLY DETERMINED IN THE ON-POST ROD. THE MAIN WATER
DISTRIBUTION SYSTEM FOR THE HENDERSON AREA (12” DIAMETER PIPE
SYSTEM) WILL BE COMPLETED BY THE 24TH MONTH AFTER THE INITIAL
PAYMENT. SACWSD WILL RECEIVE FROM THE TRUST ACCOUNT $3,950 FOR
EACH HOME CONNECTED IN THE NW SERVICE AREA AND $2,265 FOR
EACH HOME CONNECTED IN THE OLD SERUCE AREA, UP TO A TOTAL OF
130 HOMES. A’XTACHED IS THE MAP THAT SHOWS THE LATEST DIMP
PLUME WHICH IS TO BE UPDA~D  PMOR TO THE FINAL~~ON OF TIE
ON-POST ROD.

C. SACWSD MUST CO-CT FOR WATER RIGHTS OR SUPPLY BY
NOT LATER THAN SXX MONTHS AFTER THE DATE OF THE FINAL PAYMENT. -

D. PAYMENTS FROM THE TRUST TO SACWSD MUST BE TIED
DIRECTLY TO THE ACQUISI~ON AND DELIVERY OF 4000 ACRE FEET OF

zoopJ msNno3 m ‘++ AI(I MV7 MIAN3 H Sfl
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WATER AND THE HOOK UP OF WELL OWNERS IN THE HENDERSON AREA.
ALL EXPENDITURES BY SACWSD PAID FROM THE TRUST ACCOUNT WILL
BE SUBJECT TO A~IT BY THE ARMY AND SHELL. UP TO $43 MTLLION MAY
BE SPENT ACQ~G AND DELIVERING THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE SPENT ON HOOK UPS IN THE
HENDERSON AREA. THE RE~G $1.15 MILLION IS TO OFFSET
INFLATION OR CO~GENCIES. ANY EXPENDITURES CHALLENGED BY
THE ARMY, SHELL, OR THE TRUSTEE WILL BE SUBMXTTED TO THE
ALTERNATIVE DISPUTE RESOLUTION  (ADR) METHOD DESCRIBED IN E,
BELOW.

E. AN INDEPENDENT QUALIFIED AGENT, WHO IS A SENIOR WATER
RESOURCE EXPERT WITH EXPERIENCE IN ACQUIRING AND DELIVERING
WATER, WILL BE SELECTED BY SACWSD, WITH THE CONCURRENCE OF
THE ARMY AND SHELL, TO DIRECT THE SELECTION, ACQUXSXT’ION,  AND
IMPLEMENTATION  OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPEIWTIONAL  BY 10CTOBER 2004. THE TERMS OF THE AGENCY
WILL BE AGREED UPON SACWSD, THE ARMY AND SHELL. THE ARMY AND
SHELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT BID
PACKAGES FOR THE WATER DELWERY SYSTEM. THE CONSTRUCTION
FIRM OR FIRMS TO CONSTRUCT THE PROJECTOR PROJECTS WILL BE
SELECTED BY COMPETITNE BID BASED ON A SOLICITATION PROCESS
CONCURRED IN BY THE ARMY AND SHELL. THE COSTS ASSOCIATED WITH
IMPLEMENTING THIS SECTION WILL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREE= ARISING REGARIXNG THE IMPLEMENTATION OF THIS
SECTION WILL BE SUBMITTED TO A FORM OF ADR CONSISTING OF
SUBMISSION OF THE DISPUTE TO THREE WATER RESOURCE EXPERTS; ONE
SELECTED BY THE ARMY AND SHELL; ONE SELECTED BY SACWSD; AND
ONE SELECTED BY THE INDEPENDENT  AGENT OR BY THE AGREEMENT OF
TKE TWO SLDES IF THERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WILL BE BORNE BY THE PARTES WITH EACH SIDE PAYING FOR ITS
EXPERT AND EACH SIDE PA~G 50% OF THE COST OF THE EXPERT FOR
THE INDEPENDENT AGENT.

F. ALL FUNDS REMAINING IN THE TRUST ACCO~T AT THE
COMPLETION OF THE WATER PROJECTOR ON 1 OCTOBER 2004,
WHICHEVER OCCURS FIRST, WILL REVERT TO THE ARMY AND SHELL.
REVERSION INCLUDES ANY SAmGS REALIZED BY SACWSD FROM COST
SHARING PROECTS WXTH OTHER ~=. REVERSION MAYBE DELAYED
WHERE UNKNOWN OR UNEXPECTED  CONDITIONS OR CIRCUMSTANCES
PREVENT COMPLETION OF THE PROJECT BY 10CTOBER 2004. WHETHER “ -
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WILL BE SUBJECT
TO THE METHOD OF ADR DESC~ED IN E, ABOVE.

2
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G. SACWSD AGREES TO SAnSFY THE 013LIGAnONS CONTAINED IN
ITEMS 16 AND 17 OF THE AGREEmNT ON A CONCEP~AL  REMEDY FOR
THE CLEAN UP OF ROCKY MOUNTAIN ARSENAL. THE PA~S TO
SACWSD WILL CONSTIm COMPLETE SATISFAC~ON OF THE ARMY AND
SHELL’S OBLIGA~ONS CONTMD IN ITEMS 16 AND 17 AND COMPLETE
SATISFACTION OF ALL COSTS ASSOCIATED WITH THE TERMS AND
CONDITIONS NECESSARY TO EXECUTE THESE OBLIGATIONS. ALL COSTS
NECESSARY  TO EXECUTE THE REQUIREMENTS OF THIS AGREEMENT,
UNLESS OTHERWISE EXPRESSLY STATED, WILL BE PAID OUT OF THE
TRUST ACCOUNT. SACWSD WILL NOT BE RESPONSIBLE FOR MONITORXNG
REQUIRE~ TO BE PERFORMED  BY THE ARMY AND SHELL IN
ACCORDANCE WITH ITEM 17 AND SACWSD WILL NOT BE RESPONSIBLE
FOR HOOKING UP MORE THAN THE FIRST 130 WELL OWNERS. ANY
ADDITIONAL HOOK UPS REQ- UNDER THE TERMS OF ITEM 17 WILL BE
THE RESPONSIBILI~  OF THE ARMY AND SHELL.

H. SACWSD WAIVES AND RELEASES THE ARMY AND SHELL FROM
ALL RESPONSE COSTS AND CL~S FOR DAMAGES FOR ALL RMA
CONTAMINANTS AND POLLUTANTS IN THE SACWSD WATER THAT ARE
KNOWN OR DETECTED PRIOR TO, OR AT TKE TIME OF, THE SIGNING OF
THE ON-POST RECORD OF DECISION (ROD). PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACWSD AT THE TIME OF THE SIGNING OF THE
ON-POST ROD WILL BE DETE~ BY AGREEMENT OF THE PARTIES
PRIOR TO SIGNING THE FINAL AGREEMENT CONTEMPLATED BY THXS
AGREEMENT IN PRINCIPLE..

1. ANY REUSABLE RETURN FLOWS Associated WITH ANY WATER
SOURCE ACQUTRED WILL BE MADE AVAILABLE TO SACWSD FOR
REPLACEMENT OF DEPLETIONS UNDER ITS EXISTING AUGMENTATION
PLAN FOR THE FIRST THREE YEARS FOLLOWING THE INITIAL DELIVERY
OF WATER FROM THE NEW WATER SOURCE IN ANNUAL AMOUNTS TO BE
DETERMINED ACCORDING TO REASON-LE  NEED, OTHERWISE RETURN
FLOWS ASSOCIATED WITH ~ NEW WATER SOURCE, AND ANY WATER
UNUSED BY SACWSD FROM THE WATER SOURCE ITSELF, SHALL BE MADE
AVAILABLE AT ARMY AND SHELL EXPENSE FOR THE REMEDIATION  OF
RMA FOR NOT LESS THAN 10 ~, N AFNJAL AMOUNTS TO BE
DETERMINED ACCO~WG TO REASONmLE NEED. THE FINAL PERIOD TO
BE AGREED UPON. AFTER REMEDIAnON, ALL mm FLOWS WILL
RETURN TO THE USE OF SACWSD. EACH PARTY JvfLL BE RESPONSIBLE
FOR M NECESSARY APPROVALS.  DISPUTES mSNG OVER THE
IMPLEMENTATION OF HS SEC~ON ~LL BE S~mD TO ADR AS
DESCRIBED XN E, ABOVE.

J. SACWSD WILL WA~ N OTHERWSE DEMONSTIU4TE IT IS
AUT’HORXZED AND QUALIFIED TO ENTER INTO THIS AGREEMENT, ACQUIRE

3



AND PROVIDE WATER AND HOOK UP WELL OWNERS,  SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD-
WILL BE RESPONSIBLE FOR PERMITTING, ADJUDICATION, AND OTHER
REQUIREMENTS OF STATE AND FEDEIU4L LAW.

K. PARTICIPATION BY THE ARMY AND SHELL, OR BY THEXR
REPRESENTATIVES,  IN OVERSIGHT IN NO WAY CONSTITUTES AN EXPRESS
OR LMPLIED WARRANTY OR REPRESENTATION REGARDING THE
ADEQUACY,  SUITABILITY, OR LEGALITY OF SACWSD OR THE
iNDEPENDENT  AGENT’S ACTIONS TO OBTAIN OR PROVIDE WATER.

L. ALL PARTIES RESERVE ANY IUOHTS THEY MAY HAVE
REGARDING NONPERFORMANCE BY THE OTHER PARTIES.

M. THIS AGREEMENT IS SUBJECT TO COMPLIANCE WITH ALL
APPLICABLE LAWS AND WILL BECOME EFFECTIVE AND BINDING WHEN
INCORPOIU4TED BY REFERENCE IN THE ON-POST ROD.

N. THE AMOUNT AGREED UPON IS SUBJECT TO APPROPRIATE
CREDITS FOR ANY ARMY AND SHELL CONTRIBUTIONS TO WATER OR
XNFTU4STRUCTURE, SUBJECT TO SACWSD APPROVAL. APPROVAL WILL
NOT BE WITHHELD WASONABLY. DISPUTES WILL BE SUBMI’ITED TO
THE METHOD OF ADR DESCRIBED IN E, ABOVE.

O. ALL PARTIES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS ASSOCIATED  WITH THE ACQUISITION AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S RESPONSIBILITY. THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS TO ALLOW THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER SYSTEM.

Q. QUARTERLY PROGRESS  REPORTS WILL BE MADE BY SACWSD, OR
ITS REPRESENTATIVE,  TO THE RMA COUNCIL.

R. THE ARMY OR SHELL WILL PAY, IF NECESSARY, WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED $1 MILLION TO
PURCHASE AN OPTION ON WATER AGREED TO BY SACWSD, THE ARMY
AND SHELL. THIS SUM WILL BE CREDITED AGAINST THE FIRST ANNUAL
PAYMENT UNDER SECTION 1, ABOVE.

version 10-  26/01/96
.
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January 14, 1996

On-Post Proposed Plan Comments
Program Manager
Rocky Mountain  A~8ef)al
Att: AMCPM-PM/

Col. Eugene Bishop
Building 111-RUA
Commerce City~ Colorado 80022-1748

Dear Col. Bishop:

Thank you for giving us the opportunity  for making
comments to the Rocky Mountain Arsenal On-Post Closure Plan.

This comment is from a concerned citizen and should
be considered as my comments alone , eventhough,  I am active
in the Site Specific Advisory Board and Restoration Advisory
Board for the Rocky Mountain Arsenal.

After rereading the past comments written by the t
public regarding the remedlat~on plans~ I am very disappointed
that the Parties have not taken much consideration for what
the public wants done at the Arsenal for clean up and re-
mediation. The public has asked for remediated land and
clean water. The public has asked that the contaminated
soil and leachate remain on site and treated. The Parties
are not going to remediate any portion, except the Hex Pits, P
maybe. The majority is being capped, some landfilled and
other actually removed from the site taken elsewhere.

Burying the problem just leaves It for others to
contend with later.

I vanted and wa8 lead to believe that the Arsenal
was going to be, cleaned up--not just covered up.

My opinion on the Parties solution:

10 Capping:
dumping dirt on top of explosives,
nerve gases? mustard gases~ pe8ticideS~
etc., then promoting public access is -
totally unacceptable.

natural phenomina is not addressed such as:
earthquakes floods~ ground water Contamlnat!on

9601815-1/1



● ✌

✃

Page 2 Rocky Mountain Arsenal Closure Plan Comments

2. Landfill:
A properly built and managed landfill seems
to be a necessity coupled with reasearch
to provide adequate solutions.

A. site: should be near Basin A or F
not near any earthquake fault
and well above the water table.

B. construction: the liners should be
tested for the chemicals it is
containing. Individual areas
should be set aside for different
chemicals and not all mixed  to-
gether. Must be built to last.
Also, must be built so that easy
access for monitoring~  as veil as~
removal vhen nev technology exists
for proper neutralization.

c. monitoring: proper regulations maintained
vith the highest skill and
technology for today and for the
future generations.

3. Solidification;
A. a medium that vill not break down vith age.
B. a medium that the toxins vI1l not leach.

My solution Is to neutralize the chemicals that can be
treated vith todays technology,  properly stored and managed.
What is not knovn; reaserch at Rocky Mountain Arsenal for the
answers to the currently unknovn so that they can be correctly
and harmlessly processed. Fence off Sections l,26,25,31,3a,2
from the public accesu with signs clearly labelling the hazard-
ous conditlonm that are weather-vorthy for hundreds of years.
Specific research for Rocky Mountain Arsenal chemicals and
conditions must be provided for on site Immediately to reduce
the cost of remediation and make the cleanup more effective
and safer.

Lonna Fischer
SSAB/RAB
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June 11, 1996

Office of the Program  Manager

Ms. Lonna Fischer
4070 E 129 Way
Thornton,  Colorado

Dear Ms. Fischer:

80241

Thank you for your comments  on the Rocky Mountain  Arsenal  (MA) On-Post  Proposed
Plan Public input is an impoflant component  of the remediation  process, and your pa~icipation
in the process  helps maintain the dialogue  between the U.S. Army and the public.

The Army realizes that there are remaining  issues regarding  the selected remedy for RMA
However,  public  concerns  were definitely considered  in the development  of the alternatives. The
concerns  about the short-term  risks and effects of excavation  and treatment  were weighed against
the potential  long-term effects of containing  the waste in place. The public has also been
concerned  about thermal  processes  such as incineration  because  of potential  emissions.  The
Army’s selected  remedy  minimizes short-term  risks of exposure  to workers and the community
because soil-borne  contaminants  are Iefi in place. The landfill and cap/cover designs will comply
with federal.  state, and local regulations.

.A common  public  concern during the selection  process  was the availability of a safe water
suppl? Clean water for the public  is one of the Army’s primary goals that will be met by
continued  boundary  system operation  and by providing  a supplemental  water supply. The Army
believes that continued  treatment  of water at the RMA boundary  is an impotiant  pan of the
remediation The RMA boundary  treatment  systems currently treat about  one billion  gallons of
water per year to meet ail state and federal standards.

Responses  to your specific comments  are provided below.

1-

The capping process  is significantly more complex  than your comment  suggests.  Multiple
protective  layers (Resource  Conservation  and Recovery  Act [RCFU4]  caps or RCR4-
equivalent  caps that meet all federal.  state. and local regulations)  will be constructed  over
the more contaminated  sites, and soil  covers of 1 foot or more of clean soil  will be
constructed  over the less contaminated  sites The cap/cover  stmctures will be designed  to
minimize rainfall  infiltration  and the potential  for human or animal  exposure.  All
capsicovers  will be maintained  regularly  and repaired if necessary. Public access to capped

Readiness is OUT Profession
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areas will be ve~ limited.  Natural phenomena,  such as earthquakes  and floods,  and
introduced  phenomena  such as contamination,  must be and are considered  in siting,
design, construction,  and operation  of hazardous  waste containment  and treatment
systems.

The hazardous  waste landfill  will  be a state-of-the-art landfill  that complies with or
exceeds all federal  and state siting,  design, construction,  operation,  and closure
requirements.  Measures  will be taken to ensure safe disposal,  and ~11 operations  will be
under the oversight  of the Colorado  Department  of Public Health and Environment

Siting studies have been conducted  to identifi  the best possible  location  for the landfill,
with regard to both geology  (soil type and whether  it is near a fault) and proximity  to the
water table.

The appropriate  testing will be conducted  for the liners. Several  separate  “cells” are
planned so that waste can be segregated.  The landfill design will  satisfi all applicable
siting  and monitoring  requirements.

The landfill  is included in the periodic  overall review of the remedy as required  by the U S
Environmental  Protection  Agency  (EPA) Also, extensive  monitoring  in and around  the
landfill itself will  take place as part of the long-term landfill operation.

3. so Iidification:

There has been significant technological  development  in the area of
solidification/stabilization  chemicals  as well as in lest methods  over the past decade, much
under EPA sponsorship.  The Army agrees that tests must be conducted  to ensure that
stabilization  chemicals  used are compatible  ~~ lth the waste, that the products are stable.
and that treatability  goals can be met.

The Army believes that the cappin@covering  of much  of ~he central portion of RMA (e, g , Basins
A and F. South Plants) is protective  of human health and (he environment.  In addition,  the Rhl.A
National  Wildlife Refige  planning efforts are considering  which areas the public may access
during and afier the remediation



-3-

Extensive  testing and research already  has been conducted for most of the RMA
chemicals,  and monitoring,  feasibility studies,  and treatability  studies have been conducted  during
the past several years as part of the On-Post Remedial Investigation/Feasibility  Study process
leading up to the Record of Decision.

If you have any additional  questions  or concerns  regarding  the RMA On-Post Proposed
Plan. please direct  them  to Mr. Brian Anderson of this ofllce at 303-289-0248.  Thank  you again
for your comments.

Sincerely, v
\

..~._&’”J ‘7
/

/
‘EugendH.  Bishop

Colonel, US. Army
Program Manager

Copies  Furnished

Captain  Thomas Cook,  Litigation  Attorney,  Rocky Mountain  Arsenal
Building 111, Commerce  City,  Colorado  80022-1748

Mr Robert Foster,  U S Department  of Justice.  999- 18th Street,
Suite 945, North  Tower, Denver,  Colorado  80202

Program Manager  Rocky Mountain  Arsenal.  Attn ANICPM-RM1-D,  Document  Tracking
Center. Commerce  City, Colorado  80022-1748
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June 11, 1996
REPLY TC

A—\\T:(m  (~1

OffIce of the Program  Manager

Fuller East Partnership
Fuller 45 Partnership
Buffalo Estates  Paflnership
General  Partnerships
Mr. John J. Vandemoer
Mr. John B. Villano
Managing  and General Partners
8791 Circle Drive
Westminster.  Colorado  80030

Dear Mr Vandemoer  and Mr. Villano

Thank you for your comments  on the Rocky Mountain  Arsenal (RMA) On-Post Proposed
Plan Public input  is an impoflant component  of the remediation process, and your participation
in the process  helps maintain the dialogue  between the U.S. Army and the public.

In response  to your comment about  an alternative water supply, the Army and Shell Oil
Company  have reached an Agreement in Principle.  enclosed  with this letter, with South Adams
County  Water and Sanitation District  (SACWSD) that includes the payment  of $48.8 million  to
SACW’SD and requires that SACWSD water be supplied to consenting  drinking  water well
owners within the diisopropyl  methylphosphonate  (DIMP, an RMA byproduct)  plume footprint
by Janua~  1999 In addition.  the Agreement in Principle  requires  SACWSD to provide  4,000
acre-feet of water to Commerce  City and the Henderson  area by 2004. The parties involved in
the water negotiations  believe that the settlement is fair and will permit  SACWSD to secure an
adequate  water supply to satis@ Commerce  City’s  and Henderson’s  water needs If you have an}
firther  questions  regarding  the water supply. please contact  Mr. Tim Kilgannon  of this office at
303-289-0259  or hlr Larry Ford of SACWSD at 303-288-2646.

Readiness is our Profession
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If you have any additional  questions  or concerns  regarding  the RMA On-Post Proposed
Plan, please direct  them to Mr. Brian Anderson of this office at 303-289-0248.  Thank you again
for your comments.

Sincerely,

&jyz@%’A

Co] nel, U.S. Army
Program Manager

Enclosure

Copies  Furnished:

Captain Thomas Cook, Litigation  Attorney, Rocky Mountain  Arsenal
Building 111, Commerce  City,  Colorado  80022-1748

Mr Robe~  Foster. U. S Department  of Justice. 999-18th Street,
Suite 945. North  Tower. Denver, Colorado  80202

Program Manager  Rocky  Mountain  Arsenal,  Attn. AMCPM-RMI-D.  Document  Tracking
Center, Commerce  City,  Colorado  80022-1748
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AGREEMENT’ IN PRINCIPLE REGARDING A WATER SUPPLY BETWEEN
SOUTH ADAMS COUNTY WATER AND Sanitation DISTRICT (SACWSD),
THE ARMY AND SHELL OIL COMPANY

1. PAYMENT BY THE ARMY AND SHELL WILL BE IN THREE ANNUAL
INSTALLMENTS,  S16 MILLION, $16 MILLION, AND S16.8 MILLION. THE FIRST
PAYMENT TO BE MADE WITHIN 90 DAYS OF 1 OCTOBER 1996. SUBJECT TO
THE AVAILABILITY OF FUNDS.

2. PAYMENT OF THE ABOVE SUM IS CO~ITIONED  ON ADHERENCE TO THE
FOLLOWING TERMS. OTHER TERMS AND CONDITIONS WILL BE THE
SUBJECT OF FURTHER NEGOTIATION.

A. PAYMENTS WILL BE HELD IN TRUST FOR SACWSD.  TRUSTEE TO
BE CHOSEN BY THE ARMY& SHELL WITH SACWSD CONCURRENCE. ANY
INTEREST THAT ACCRUES MUST BE RETURNED  TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP OWNERS OF DOMESTIC WELLS IN THE
DIMP FOOTPRINT WHO CONSENT TO BE INCLUDED XN THE SOUTH ADAMS
COUNTY WATER AND SANITATION DISTRICT AND WHO CONSENT TO BE
HOOKED UP; AND SUCH HOOK UPS wiLL BE COMPLETED NOT LATER THAN
THE 24TH MONTH AFTER THE DATE OF THE INITIAL PAYMENT FOR THOSE
WHO CONSENT BY THE 20TH MONTH AFTER THE INITIAL PAYMENT.
THOSE WHO REQUEST TO BE HOOKED UP AFTER THE 20TH MONTH WILL
BE HOOKED UP WITHIN A REASONABLE TIME. AS NOTED IN G, BELOW,
SACWSD WILL NOT BE RESPONSIBLE FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO IS NOT RESPONSIBLE FOR EXTENDING THE MAIN
WATER DISTRIBUTION SYSTEM BEYOND THE DIMP FOOTPRINT AS
FINALLY DETERMINED IN THE ON-POST ROD. THE MAIN WATER
DISTRIBUTION SYSTEM FOR THE HENDERSON  AREA (12” DIAMETER PIPE
SYSTEM) WILL BE COMPLETED BY THE 24TH MONTH AFTER THE INITIAL
PAYMENT. SACWSD WILL RECEIVE FROM THE TRUST ACCOUNT $3,950 FOR
EACH HOME CONNECTED IN THE NEW SERVICE AREA AND $2,265 FOR
EACH HOME CONNECTED IN THE OLD SERVICE AREA, UP TO A TOTAL OF
130 HOMES. ATTACHED IS ~ MAP THAT SHOWS THE LATEST DIMP
PLUME WHICH IS TO BE UPDATED PNOR TO THE FINALIZATION OF THE
ON-POST ROD.

C. SACWSD MUST CO-CT FOR WATER RIGHTS OR SUPPLY BY
NOT LATER THAN SIX MONTHS AFTER THE DATE OF THE FINAL PAYMENT. -

D. PAYMENTS FROM THE TRUST TO SACWSD MUST BE TIED
DIRECTLY TO THE ACQUISITION AND DELIVERY OF 4000 ACRE FEET OF



WATER AND THE HOOK UP OF WELL OWNERS IN THE HENDERSON AREA.
ALL EXPENDI~S BY SACWSD PAID FROM THE TRUST ACCOUNT WILL
BE SUBJECT TO AUDIT BY THE ARMY AND SHELL. UP TO $43 MILLION MAY
BE SPENT ACQ~G AND DELIvE~G THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE SPENT ON HOOK UPS IN THE
HENDERSON AREA. THE RE~G $1.15 MILLION IS TO OFFSET
INFLATION OR CONTINGENCIES. ANY EXPENDITURES CHALLENGED BY
THE ARMY, SHELL, OR THE TRUSTEE WILL BE SUBMITTED TO THE
ALTERNATIVE DISPUTE RESOLUTION  (ADR) METHOD DESCRIBED IN E,
BELOW.

E. AN iNDEPENDENT QUALIFIED AGENT, WHO IS A SENIOR WATER
REsouRcE  EmERT  m ExPE-cE N ACQW~G - DELIVEmG
WATER WILL BE SELECTED BY SACWSD, WITH THE CONCURRENCE OF
THE ARMY AND SHELL, TO DIRECT THE SELEC’HON, ACQUISITION,  AND
IMPLEMENTATION  OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPEMTIONAL BY 10CTOBER 2004. THE TERMS OF THE AGENCY
WILL BE AGREED UPON SACWSD, THE ARMY AND SHELL. THE ARMY AND
SHELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT BID
PACKAGES FOR THE WATER DELIVERY SYSTEM. THE CONSTRUCTION
FIRM OR FIRMS TO CONSTRUCT THE PROJECTOR PROJECTS WILL BE
SELECTED BY COMPETITIVE BID BASED ON A SOLICITATION PROCESS
CONCURRED IN BY THE ARMY AND SHELL. THE COSTS ASSOCIATED WITH
IMPLEMENTING  THIS SECTION WILL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREEMENT ARISING REGARDING THE IMPLEMENTATION  OF THIS
SECTION WILL BE SUBMITTED TO A FORM OF ADR CONSISTING OF
SUBMISSION OF TKE DISPUTE TO THREE WATER RESOURCE EXPERTS; ONE
SELECTED BY THE ARMY AND SHELL; ONE SELECTED BY SACWSD; AND
ONE SELECTED BY THE INDEPENDENT AGENT OR BY THE AGREEMENT  OF
THE TWO SIDES IF THERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WILL BE BORNE BY THE PAR~S WITH EACH SIDE PAYING FOR ITS
EXPERT AND EACH SIDE PA~G 50% OF THE COST OF THE EXPERT FOR
THE INDEPENDENT AGENT.

F. ALL FUNDS REMAINING IN THE TRUST ACCO~T AT THE
COMPLETION OF THE WATER PROJECTOR ON 1 OCTOBER 2004,
WHICHEVER OCCURS FIRST, WLL HERT TO THE ARMY AND SHELL.
REVERSION INCLUDES ANY SAmGS REAIJZED BY SACWSD FROM COST
SHARING PROJECTS WTT’H OTHER ENTI~ES. REVERSION MAYBE DELAYED
mRE UNKNOWN OR UNEXPECTED CONDITIONS OR CIRCUMSTANCES
PREVENT COMPLE~ON OF THE PROJECT BY 1 ~TOBER 2004. -~~
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WILL BE SUBJECT
TO THE METHOD OF ADR DESC~ED IN E, ABOVE.

2
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G. SACWSD AGREES TO SATISFY THE OBLIGATIONS CONTAINED IN
ITEMS 16 AND 17 OF THE AGREEMENT  ON A CONCEPTUAL REMEDY FOR
THE CLEAN UP OF ROCKY MOUNT~ ARSENAL. THE PAYMENTS TO
SACWSD WILL CONSnm COMPLETE SA~SFAC~ON OF THE ARMY AND
SHELL’S OBLIGA~ONS CONTAINED  IN ITEMS 16 AND 17 AND COMPLETE
SATISFACTION OF ALL COSTS ASSOCIATED  WITH TKE TERMS AND
CONDITIONS NECESSARY TO EXECUTE THESE OBLIGATIONS. ALL COSTS
NECESSARY TO EXECUTE THE REQUIREMENTS OF THIS AGREEMENT,
UNLESS OTHERWSE EXPRESSLY STATED, WILL BE PM13 OUT OF THE
TRUST ACCOUNT. SACWSD WILL NOT BE RESPONSIBLE FOR MONITORING
REQUIRE~ TO BE PERFORMED  BY THE ARMY AND SHELL IN
ACCORDWCE  MTH ITEM 17 AND SACWSD WILL NOT BE RESPONSIBLE
FOR HOOKING UP MORE THAN THE FIIWT 130 WELL OWNERS.  ANY
ADDITIONAL HOOK UPS REQUIRED UNDER TKE TERMS OF ITEM 17 WILL BE
THE RESPONSIBILI~  OF THE ARMY AND SHELL.

I-I. SACWSD WANES AND RELEASES THE ARMY AND SHELL FROM
ALL RESPONSE COSTS AND CLAIMS FOR DAMAGES FOR ALL RMA
CONTAMINANTS AND POLLUTANTS IN THE SACWSD WATER THAT ARE
KNOWN OR DETECTED PRIOR TO, OR AT TKE TIME OF, THE SIGNING OF
TKE ON-POST RECORD OF DECISION (ROD). PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACWSD AT THE TIME OF THE SIGNING OF THE
ON-POST ROD WILL BE DETE~D BY AGREEMENT OF THE PARTIES
PRJOR TO SIGNING THE FINAL AGR.EEWT CONTEMPLATED BY THIS
AGREE-T IN PRINCIPLE..

1. ANY REUSABLE RETURN FLOWS ASSOCIATED WITH ANY WATER
SOURCE ACQUIRED WiLL BE MADE AVAILABLE TO SACWSD FOR
REPLACEMENT OF DEPLE~ONS mER ITS EXIS~G AUGME~A~ON
PLAN FOR THE FIRST THREE YEARS FOLLO~G THE INITIAL DELIVERY
OF WATER FROM THE NEW WATER SOURCE IN ANNUAL AMOUNTS TO BE
DETERMINED ACCORD~G TO REASONmLE NEED, OTHERWISE RETURN
FLOWS ASSOCIATED WITH THE NEW WATER SOURCE, AND ANY WATER
UNUSED BY SACWSD FROM THE WATER SOURCE ITSELF, SHALL BE MADE
AVAILABLE AT ARMY ~ SHELL =P~SE FOR THE REMEDXATION OF
RMA FOR NOT LESS THAN 10 YEARS, N ANNUM- AMOUNTS TO BE
DETERMINED ACCORDING TO R.ESONnLE NEED. THE FINAL PERIOD TO
BE AGREED UPON. AFTER RE~DIAnON, ALL ~m FLOWS WILL
RETURN TO THE USE OF SACWSD. EACH PARTY WILL BE RESPONSIBLE
FOR ANY NECESSARY APPROVALS.  DISP~S ARISING OVER THE
RvIPLEMENTA~ON  OF THIS SECTION ~LL BE SnmD TO ADR AS
DESCRIBED XN E, ABOVE.

J. SACWSD WILL WA~ AND OTHERWSE DEMONSTMTE IT IS
AUTHORIZED AND QUALIFIED TO ENTER INTO THIS AGREE~T, ACQWRE

3
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AND PROVIDE WATER AND HOOK UP WELL OWNERS,  SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO lNCLUSION WITHIN THE DISTRICT. SACWSD-
WILL BE RESPONSIBLE FOR PERMITTING, ADJUDICATION, AND OTHER
REQUIREMENTS OF STATE AND FEDEML LAW.

K. PARTICIPATION BY THE ARMY iWD SHELL, OR BY THEIR
REPRESENTATIVES,  IN OVERSIGHT  IN NO WAY CONSTITUTES AN EXPRESS
OR IMPLIED WMUUiNTY OR REPRESENTATION REGARDING THE
ADEQUACY, SUITABILITY, OR LEGALITY OF SACWSD OR THE
INDEPENDENT AGENT’S ACTIONS TO OBTAIN OR PROVIDE WATER.

L. ALL PARTIES RESERVE ANY RIGHTS THEY MAY HAVE
REGARDING NONPERFORMANCE BY THE OTHER PARTIES.

M. THIS AGREEMENT IS SUBJECT TO COMPLIANCE WITH ALL
APPLICABLE LAWS AND WILL BECOME EFFECTIVE AND BINDING WHEN
INCORPOIUTED BY REFERENCE IN THE ON-POST ROD.

N. THE AMOUNT AGREED UPON IS SUBJECT TO APPROPRIATE
CREDITS FOR ANY ARMY AND SHELL CONTRIBUTIONS TO WATER OR
INFILMTRUCTURE,  SUBJECT TO SACWSD APPROVAL. APPROVAL WILL
NOT BE WITHHELD UNREASONABLY. DISPUTES WILL BE SUBMIITED TO
THE METHOD OF ADR DESCRIBED IN E, ABOVE.

O. ALL PARTIES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS ASSOCIATED  WITH THE ACQUISITION AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S RESPONSIBILITY. THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS TO ALLOW THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER SYSTEM.

Q. QUARTERLY PROGRESS  REPORTS WILL BE MADE BY SACWSD, OR
ITS REPRESENTATIVE,  TO THE RMA COUNCIL.

R. THE ARMY OR SHELL WILL PAY, IF NECESSARY, WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED $1 MILLION TO
PURCHASE AN OPTION ON WATER AGREED TO BY SACWSD, THE ARMY
AND SHELL. THIS SUM WILL BE CREDITED AGAINST THE FIRST ANNUAL
PAYMENT UNDER SECTION 1, ABOVE.

version 10- 26/01/96
.
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June 11, 1996

Office of the Program Manager

Mr. Robert  S. Hanson
11001  E. 120 Avenue
Henderson,  Colorado  80640

Dear Mr. Hanson:

Thank you for your comments  on the Rocky Mountain  Arsenal (~) On-Post  Proposed
Plan Public  input  is an important  component  of the remediation  process,  and your participation
in the process  helps maintain  the dialogue between  the U.S. Army and the public.

The Army believes that the Agreement  in Principle that the Army and Shell Oil Company
have reached with South Adams County Water and Sanitation District  (SACWSD) ensures a safe
and adequate  water supply  for the community. The Agreement  in Principle, enclosed with this
letter. includes the payment of $48.8 million to SACWSD and requires  that SACWSD water be
supplied  to consenting  drinking water well owners within the diisopropyl methylphosphonate
(DIMP. an RMA byproduct)  plume by Janua~ 1999. In addition, the Agreement  in Principle
requires SACW’SD to provide 4,000 acre-feet  of water to Commerce City and the Henderson are~
by 2004 The parties involved  in the water negotiations  believe  that the settlement  is fair and will
permit S.ACWSD to secure an adequate water supply to satisfy Commerce City’s  and Henderson’s
water needs.  If you have any fhrther questions  regarding  the water supply,  please contact
Mr Tim Kilgannon of this office  at 303-289-0259  or Mr. Larry Ford of SACWSD at
303-288-2646

[fyou have any additional questions  or concerns  regarding  the RMA On-Post  Proposed
Plan.  please direct them to Mr Brian Anderson  of this ofllce at 303-289-0248.  Thank you again
for your comments

Sincerely,

/&&$i’
Eu~ene H. Bishop
Colonel. U S. Army
Program Manager

Enclosure

Reacliness is our Profession
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Copies Furnished:

Captain Thomas  Cook, Litigation Attorney,  Rocky Mountain  Arsenal
Building  111, Commerce City, Colorado 80022-1748

Mr Robert  Foster, U.S. Department of Justice, 999-18th  Street,
Suite 945, North Tower, Denver,  Colorado 80202

Program Manager Rocky Mountain  Arsenal, Attn:  AMCPM-RMI-D,  Document  Tracking
Center,  Commerce City, Colorado 80022-1748
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AGREEMENT IN PRINCIPLE REGARDING A WATER SUPPLY BETWEEN
SOUTH ADAMS COUNTY WATER AND SANITATION DISTRICT (SACWSD),
THE ARMY AND SHELL OIL COMPANY

1. PAYMENT BY THE ARMY AND SHELL WILL BE IN THREE ANNUAL
INSTALLMENTS, S16 MILLION, S16 MILLION, AND S16.8 MILLION. THE FIRST
PAYMENT TO BE MADE WITHIN 90 DAYS OF 10CTOBER 1996. SUBJECT TO
THE AVAILABILITY OF FUNDS.

2. PA~ OF THE ABOVE SUM IS CONDITIONED ON ADHERENCE TO THE
FOLLOWING TERMS. OTHER TERMS AND CONDITIONS WILL BE THE
SUBJECT OF FURTHER NEGOTIATION.

A. PAYMENTS WILL BE HELD IN TRUST FOR SACWSD. TRUSTEE TO
BE CHOSEN  BY THE ARMY& SHELL WITH SACWSD CONCURRENCE.  ANY
NITREST THAT ACCRUES MUST BE RETURNED TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP  OWNERS OF DOMESTIC  WELLS IN THE
DIMP FOOTPRINT  WHO CONSENT  TO BE INCLUDED IN THE SOUTH ADAMS
COUNTY WATER AND SANITATION  DISTRICT AND WHO CONSENT TO BE
HOOKED  UP; AND SUCH HOOK UPS WILL BE COMPLETED NOT LATER THAN
THE 24TH MONTH HER THE DATE OF THE INITIAL PAYMENT FOR THOSE
WHO CONSENT BY THE 20TH MONTH AFTER THE INITIAL PAYMENT.
THOSE WHO REQUEST  TO BE HOOKED UP AFTER THE 20TH MONTH WILL
BE HOOKED UP WITHIN A REASONABLE TIME. AS NOTED IN G, BELOW,
SACWSD WILL NOT BE RESPONSIBLE FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO IS NOT RESPONSIBLE FOR ~ING THE MAIN
WATER DISTRIBUTION SYSTEM BEYOND THE DIMP FOOTPIUNT AS
FINALLY DETERMINED IN THE ON-POST ROD. THE MAIN WATER
DISTRIBUTION  SYSTEM FOR THE HENDERSON AREA (12” DIAMETER PIPE
SYSTEM) WILL BE COMPLETED BY THE 24TH MONTH AFTER THE INITIAL
PAYMENT. SACWSD WILL RECEIVE FROM THE TRUST ACCOUNT $3,950 FOR
EACH HOME CONNECTED DJ THE NEW SERVICE AREA AND $2,265 FOR
EACH HOME CONNECTED IN THE OLD SERWCE AREA, UP TO A TOTAL OF
130 HOMES. AITACHED IS THE MAP THAT SHOWS THE LATEST DIMP
PLUME WHICH IS TO BE UPDATED PMOR TO THE FINAIJZATION OF THE
ON-POST ROD.

C. SACWSD  MUST CONTMCT FOR WATER RIGHTS OR SUPPLY BY
NOT LATER THAN SIX MONTHS AFTER THE DATE OF THE FINAL PAYMENT. -

D. PAYMENTS FROM THE TRUST TO SACWSD MUST BE TIED
DIRECTLY TO THE ACQUISITION  AND DELIVERY  OF 4000 ACRE FEET OF
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WATER AND THE HOOK UP OF WELL OWNERS IN THE HENDERSON AREA.
ALL EXPENDImS BY SACWSD PAID FROM THE TRUST ACCOUNT WILL
BE SUBJECT TO AUDIT BY THE ARMY AND SHELL. UP TO $43 MILLION MAY
BE SPENT ACQUG AND DELIVERING THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE SPENT ON HOOK UPS IN THE
HENDERSON AREA. THE REMAINING $1.15 MILL1ON IS TO OFFSET
INFLATION OR CONTINGENCIES. ANY EXPENDITURES CHALLENGED BY
THE ARMY, SHELL, OR THE TRUSTEE WILL BE SUBMITTED TO THE
ALTERNATIVE DISPUTE RESOLUTION (ADR) METHOD DESCRIBED IN E,
BELOW.

E. AN INDEPENDENT QUALIFIED AGENT, WHO IS A SENIOR WATER
RESOURCE EXPERT WITH EXPERIENCE lN ACQUIRING AND DELIVERING
WATER  WILL BE SELECTED  BY SACWSD, WXTH TIE CONCURRENCE  OF
THE ARMY AND SHELL, TO DIRECT THE SELECTION, ACQUISITION, AND
IMPLEMENTATION OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPERATIONAL  BY 10CTOBER 2004. THE TERMS OF THE AGENCY
WILL BE AGREED UPON SACWSD, THE ARMY AND SHELL. THE ARMY AND
SHELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT  BID
PACKAGES FOR THE WATER DELIVERY SYSTEM. THE CONSTRUCTION
FIRM OR FIRMS TO CONSTRUCT THE PROJECTOR PROJECTS WILL BE
SELECTED BY COMPETITIVE BID BASED ON A SOLICITATION PROCESS
CONCURRED  IN BY THE ARMY AND SHELL. THE COSTS ASSOCIATED WITH
IMPLEMENTING THIS SECTION WILL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREEMENT ARISING REGARDING THE IMPLEMENTATION OF THIS
SECTION WILL BE SUBMITTED TO A FORM OF ADR CONSISTING OF
SLJBMISS1ON OF THE DISPUTE TO THREE WATER RESOURCE EXPERTS; ONE
SELECTED BY THE ARMY AND SHELL; ONE SELECTED BY SACWSD;  AND
ONE SELECTED BY THE INDEPENDENT AGENT OR BY THE AGREEMENT OF
THE TWO SIDES IF THERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WILL BE BORNE BY THE PARTIES WITH EACH SIDE PAYING FOR ITS
EXPERT AND EACH SIDE PA~G 5@A OF THE COST OF THE EXPERT FOR
THE INDEPENDENT AGENT.

F. ALL FUNDS REMAINING IN THE TRUST ACCO~T AT THE
COMPLETION  OF THE WATER PROJECTOR  ON 1 OCTOBER 2004,
WHICHEVER OCCURS FIRST, wLL mERT TO THE -Y AND SXELL.
REVERS1ON INCLUDES ANY SA~GS REAL~D BY SACWSD FROM COST
SHARING PROJECTS WITH OTHER ~=. REVERSION MAY BE DELAYED
WHERE UNKNOWN  OR UNEXPECTED CONDITIONS OR CIRCUMSTANCES ~
PREVENT COMPLETION OF THE PROJECT BY 10CTOBER 2004. WHETHER
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WILL BE SUBJECT .
TO THE METHOD OF ADR DESC~ED IN E, ABOVE.
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G. SACWSD AGREES  TO SATISFY THE OBLIGATIONS  CONTAINED IN
ITEMS 16 AND 17 OF THE  AGREE~NT  ON A CONCEPTUAL REMEDY FOR
THE CLEAN UP OF ROCKy MOm~ ARSENAL. THE PAYMENTS TO
SACwSD WILL CONSn~ COMPLETE SATISFAC~ON OF THE ARMY AND
SHELL’S OBLIGA~ONS CONT-D IN ITEMS 16 AND 17 AND COMPLETE
SATISFACTION OF ALL COSTS ASSOCIATED WITH THE TERMS AND
CONDITIONS NECESSARY TO EXECUTE THESE OBLIGA~ONS. ALL COSTS
NECESSARY TO EXECUTE THE REQUIREMENTS OF THIS AGREEMENT,
UNLESS OTHERWSE EXPRESSLY STATED,  WILL BE PAID OUT OF TKE
TRUST ACCOUNT. SACWSD WXLL NOT BE RESPONSIBLE  FOR MONITORING
REQUIRE-S TO BE PERFORMED BY THE ARMY AND SHELL IN
ACCORDANCE WITH ITEM 17 AND SACWSD WILL NOT BE RESPONSIBLE
FOR HOOKING UP MORE THAN THE FIRST 130 WELL OWNERS. ANY
ADDITIONAL  HOOK UPS REQUIRED UNDER THE TERMS OF ITEM 17 WILL BE
TKE RESPONSIBILI~  OF THE ARMY AND SHELL.

Ho SACWSD WAIVES m RELEASES THE ARMY AND SHELL FROM
ALL RESPONSE COSTS AND CLJUMS FOR DAMAGES FOR ALL RMA
CONTAMINANTS AND POLLUTANTS IN THE SACWSD WATER THAT ARE
KNOWN OR DETECTED PRIOR TO, OR AT THE TIME OF, THE SIGNING OF
TKE ON-POST RECORD OF DECISION (ROD).  PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACWSD AT THE TIME OF THE SIGNING OF THE
ON-POST ROD WILL BE DETE~ BY AGREEMENT OF THE PARTIES
PRIOR TO SIGNING TKE FINAL AGREEMENT CONTEMPLATED  BY THIS
AGREEMENT IN PRINCIPLE..

I. ANY REUSA13LE mm FLOWS Assoc~TED w~ ANY WATER
SOURCE ACQUIRED WILL BE MADE AVAILABLE TO SACWSD FOR
REPLACEMENT OF DEPLEnONS mER ITS EXIS~G AUGMENTATION
PLAN FOR THE FIRST THREE YEARS FOLLOWXNG TKE INmA.L DELIVERY
OF WATER FROM THE NEW WATER SOURCE IN ANNUAL AMOUNTS TO BE
Determined Acco~~G TO REASONABLE  NEED, OTHERwSE mm
FLOWS  ASSOCIA~D WITH ~ NEW WATER  SOmCE, AND ANY WATER
UNUSED BY SACWSD FROM THE WATER SOURCE  ITSELF, SHALL BE MADE
AVAILABLE  AT ARMY AND SHELL EXPENSE  FOR TKE REMEDIATION OF
RMA FOR NOT LESS THAN 10 ~, m ANNU- AMO~S TO BE
DETERMINED ACCOmWG  TO WON-LE NEED. m FINAL PERIOD TO
BE AGREED UPON. AFTER REMEDIAmON, ALL RE- FLOWS  WILL
RETURN TO THE USE OF SACWSD. EACH PARV WILL BE RESPONSIBLE
FOR ANY NECESSARY  APPROVALS.  DISPmS mSmG OVER THE
IMPLEMENT’A~ON  OF THJS SECmON ~LL BE SUB-D TO ADIZ AS
DESCRIBED IN E, ABOVE.

J. SACWSD WiLL WA~ AND OTHERWSE  DEMONS’IIUiTE  IT IS
AUTHORIZED AND QUALIFIED  TO ENTER INTO THIS AGREEMENT, ACQUIRE

3



AND PROVIDE WATER AND HOOK UP WELL OWNERS, SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD
WILL BE RESPONSIBLE FOR PERMITTING, ADJUDICATION,  AND OTHER
REQUIREMENTS  OF STATE AND FEDEIUL LAW.

K. PARTICIPATION  BY THE ARMY AND SHELL, OR BY THEIR
REPRESENTATIVES, IN OVERSIGHT IN NO WAY CONSTITUTES AN EXPRESS
OR IMPLIED WARWLNTY OR REPRESENTATION REGARDING THE
ADEQUACY,  SUITABILITY, OR LEGALITY OF SACWSD OR THE
INDEPENDENT  AGENT’S ACTIONS TO OBTAIN OR PROVIDE WATER.

L. ALL PARTIES  RESERVE  ANY RIGHTS  THEY MAY HAVE
REGARDING NONPERFORMANCE BY THE OTHER PARTIES.

M. THIS AGREEMENT IS SUBJECT TO COMPLIANCE  WITH ALL
APPLICABLE LAWS AND WILL BECOME EFFECTIVE AND BINDING WHEN
INCORPOIU4TED  BY REFERENCE  IN THE ON-POST ROD.

N. THE AMOUNT AGREED UPON IS SUBJECT TO APPROPRIATE
CREDITS FOR ANY ARMY AND SHELL CONTRIBUTIONS TO WATER OR
INFRASTRUCTURE, SUBJECT TO SACWSD APPROVAL. APPROVAL WILL
NOT BE WITHHELD UNREASONABLY. DISPUTES WILL BE SUBMITTED TO
THE METHOD OF ADR DESCRIBED IN E, ABOVE.

O. ALL PARTLES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS ASSOCIATED  WITH THE ACQUISITION AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S RESPONSIBILITY.  THE ARMY WILL SUPPORT  ANY NECESSARY
AMENDMENTS  TO ALLOW  THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER  SYSTEM.

Q. QUARTERLY PROGRESS REPORTS WILL BE MADE BY SACWSD, OR
ITS REPRESENTATIVE, TO THE RMA COUNCIL.

R. THE ARMY OR SHELL WILL PAY, IF NECESSARY, WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED S1 MILLION TO
PURCHASE AN OPTION ON WATER AGREED TO BY SACWSD,  THE ARMY
AND SHELL. THIS SUM WILL BE CREDITED AGAINST THE FIRST ANN’UAL
PAYMENT UNDER SECTION 1, ABOVE.

version 10- 26/01/96
.
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9390 Ifs Ist Ave.
Lqkqmd,  CO 80226
232-1242(VAX Orphone)

FAX 289-0s82

Dt~tior 15 is tho rotated end of tha comment period for the
Propesod Plan. Tochaically tho coaaeat period could have ended in
%ove~r, so the period has ● lready bean extended oaca.
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June 11, 1996
REPLY T~~

+-i\TI(~I [>1

Office of the Program Manager

Ms Clara Lou Humphrey
9390 W 1st Avenue
Lakewood. Colorado  80226

Dear Ms. Humphrey:

Thank you for your comments  on the Rocky Mountain  Arsenal (R.h4A) On-Post  Proposed
Plan Public input  is an important  component  of the remediation  process,  and your participation
in the process  helps maintain  the dialogue between  the U.S. Army and the public.

Your first letter was emphatic in that the period for comments on the On-Post  Proposed
Plan should not be extended  for any reason. Although the Army agrees with the spirit  of the letter
to the effect  that the remediation  process  should  move fluidly and unimpeded  by needless delays,
several parties required more time to research  the document  adequately  and to assess its contents
In order to allow additional time for comment  without  excessively delaying the Record of
Decision (ROD). the comment  period was extended  by 30 days.

Your second letter contained  additional comments,  and responses  are provided  below,
numbered consistent  with your comments.

I The Army and Shell  have reached an Agreement  in Principle with South Adams Count>
~’ater and Sanitation District (SACWSD) The Army and Shell  have committed  to connecting
Henderson  area well owners to the SACWSD or alternative  system if their wells are located
within the detectable  area of the diisopropyl methylphosphonate  (DIMP, an RMA byproduct)
plume footprint  north of RMA. which  is currently being evaluated.  The Agreement  in Principle.
enclosed with this letter. includes payment of $488 million  to SACWSD and requires that
SACWSD water be supplied to consenting  drinking water well owners within the DIMP plume
footprint  by January 1999. In addition, the Agreement  in Principle requires SACWSD to provide
4.000 acre-feet  of water to the Commerce City and Henderson area by 2004. The parties
involied  in the water negotiations  believe  that the settlement  is fair and will permit SACWSD to
secure an adequate  water supply  to satisfi Commerce  City’s  and Henderson’s  water needs. If you
have any further questions  regarding  the water supply,  please contact  Mr. Tim Kilgannon  of this
office at 303-289-0259  or Mr. Larry Ford of SACWSD at 303-288-2646.

Readiness is our Profession
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2 The prima~ goal of the Medical Monitoring  Program is to monitor any off-post impact
on human  health  due to the RMA remediation.  Elements of the Program could include medical
monitoring,  environmental  monitoring  (including water, soil, and air monitoring),  or
health/community  education.  This Program will continue  until the on-post  soil  remediation  is
completed.  A Medical Monitoring  Advisory Group has been established to evaluate  specific
issues covered  by the Medical  Monitoring  Program.

3. The extensive, site-wide  monitoring  program that is plamed will  provide  early
detection  of any problems with either soil or groundwater  remediation.  Additionally, the required
periodic five-year review of the remedy will evaluate  whether the remedy  remains protective  of
human  health  and the environment.  The Army agrees that the review should be comprehensive.
and intends to continue  the dialogue with the public in a forum like  the Restoration  Advisory
Board. as you suggest.

4, Subject to the results of treatability testing and technology  evaluation, approximately
1.000 bank cubic yards (BCY) of principal  threat  material from the Hex Pit will be treated by an
innovative thermal technology.  Solidification will become  the selected remedy  if evaluation
criteria for the innovative technology  are not met. The remaining 2,300 BCY of material will be
excavated and disposed in the on-post  hazardous waste landfill.

5 During the formulation  and selection of the remedy, members  of the public  and some
local  governmental  organizations  expressed  keen interest in the creation  of a Trust Fund, as you
do in your comment,  to help ensure the long-term  operation  and maintenance  of the remedy The
Parties  have committed  to good-faith  best efforts to establish such a Trust Fund, as described  in
the On-Post ROD. Principal and interest from the Trust Fund would be used to cover the costs of
long-term  operations  and maintenance  throughout  the lifetime  of the remedial program.  These
costs are estimated  to be approximately  $5 million per year (in 1995 dollars).

It is the intent  of the Parties that if the Trust Fund is created  it will include a statement containing
the reasons for the creation  of the Trust Fund. a time frame for establishing and finding the Trust
Fund. and an appropriate  means to manage and disburse money from the Trust Fund. The Parties
are also examining possible options  that may be adapted  from trust finds involving federal finds
that exist at other remedial sites. The Parties recognize  that establishing a Trust Fund may require
special  congressional  legislation and that there are restrictions  on the actions  federal agencies  can
take with respect  to such legislation Because  of the uncertainty  of possible legislative
requirements  and other options. the precise terms of the Trust Fund cannot now be stated.
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A Trust Fund group will be formed to develop a strategy to establish the Trust Fund. The
strategy  group may include representatives  of the Parties (subject to restrictions  on federal agency
participation),  local governments,  affected communities,  and other interested  stakeholders  and
will be convened  within 90 days of the signing  of the ROD.

6. As stated in the response to your Comment  Number 3 above, the Army intends to
continue the dialogue with the public throughout  the remediation  process at RMA.

If you have any additional questions  or concerns regarding  the RMA On-Post  Proposed
Plan. please direct them to Mr. Brian hderson of this off]ce at 303-289-0248.  Thank you again
for your comments.

Sincerely,

6+(-d ‘~
ugene . Bishop

Colonel, U.S. Army
Program Manager

Enclosure

Copies Furnished

Captain Thomas Cook, Litigation Attorney,  Rocky Mountain  Arsenal

Building 111. Commerce City, Colorado  80022-1748
Mr. Robert  Foster. U. S Department of Justice, 999- 18th Street.

Suite 945, North Tower. Denver,  Colorado  80202
Program  \fanager  Rocky Mountain  Arsenal. Attn  ANICPM-RMI-D,  Document  Tracking

Center.  Commerce City, Colorado  80022-1748
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AGREEMENT  IN PRINCIPLE REGARDING A WATER SUPPLY BETWEEN
SOUTH ADAMS COUNTY WATER AND SANITATION DISTRICT (SACWSD),
THE ARMY AND SHELL OIL COMPANY

1. PAYMENT BY THE ARMY AND SHELL WILL BE IN TKREE ANNUAL
INSTALLMENTS, $16 MILLION, $16 MILLION, AND $16.8 MILLION. THE FIRST
PAYMENT TO BE MADE WITHIN 90 DAYS OF 10CTOBER 1996. SUBJECT TO
THE AVMLABHJTY OF FUNDS.

2. PAYMENT OF THE ABOVE SUM IS CONDITIONED ON ADHERENCE TO THE
FOLLOWING TERMS. OTHER TERMS AND CONDITIONS WILL BE THE
SUBJECT OF FURTHER NEGOTIATION.

A. PAYMENTS WILL BE HELD IN TRUST  FOR SACWSD. TRUSTEE TO
BE CHOSEN BY THE ARMY&  SHELL WITH SACWSD CONCURRENCE. ANY
NIHLEST  THAT ACCRUES MUST BE RETURNED TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP  OWNERS OF DOMESTIC  WELLS IN THE
DMP FOOTPRINT  WHO CONSENT  TO BE INCLUDED IN THE SOUTH ADAMS
COUNTY WATER AND SANITATION  DISTRICT AND WHO CONSENT TO BE
HOOKED UP; AND SUCH HOOK UPS WILL BE COMPLETED  NOT LATER THAN
THE 24TH MONTH AFTER  THE DATE OF THE INITIAL PAYMENT FOR THOSE
WHO CONSENT BY THE 20TH MONTH AFTER THE INITIAL PAYMENT.
THOSE WHO REQUEST TO BE HOOKED UP AFTER  THE 20TH MONTH WILL
BE HOOKED UP WITHIN A REASONABLE TME. AS NOTED IN G, BELOW,
SACWSD WILL NOT BE RESPONSIBLE  FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO IS NOT RESPONSIBLE  FOR EXTENDING THE W
WATER  DISTRIBUTION SYSTEM  BEYOND THE DIMP FOOTPRINT  AS
FNALLY DETERMINED IN THE ON-POST ROD. THE MAIN WATER
DISTRIBUTION SYSTEM FOR THE HENDERSON  AREA (12” DIAMETER PIPE
SYSTEM) WILL BE COMPLETED  BY THE 24TH MONTH AFTER THE INITIAL
PAYMENT.  SACWSD WILL RECEIVE FROM THE TRUST  ACCOUNT $3,950 FOR
EACH HOME CONNECTED IN THE NEW SERVICE AREA AND $2,265 FOR
EACH HOME CONNECTED lN THE OLD SERVICE AREA, UP TO A TOTAL OF
130 HOMES.  ATTACHED IS THE MAP THAT SHOWS TKE LATEST DIMP
PLUME WHICH IS TO BE UPDATED PWOR TO THE FINALIZATION OF THE
ON-POST ROD.

C. SACWSD  MUST CONTRACT  FOR WATER RIGHTS OR SUPPLY BY
NOT LATER THAN SIX MONTHS AFTER THE DATE OF THE FINAL PAYMENT.  -

D. PAYMENTS FROM THE TRUST TO SACWSD MUST BE TIED
DIRECTLY TO THE ACQUISITION AND DELIVERY OF 4000 ACRE FEET OF
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WATER AND THE HOOK UP OF WELL OWNERS N THE HENDERSON  AREA.
ALL EXPENDImS BY SACWSD PAID FROM THE TRUST ACCOUNT WILL
BE SUBJECT TO AUDIT BY THE ARMY AND SHELL. UP TO $43 MILLION MAY
BE SPENT ACQ~G AND DELIVERING THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE SPENT ON HOOK UPS IN THE
HENDERSON AREA. THE RE~G $1.15 MILLION 1S TO OFFSET
INFLATION OR CO~GENC~S. ANY EXPENDITURES CHALLENGED BY
THE ARMY, SHELL, OR THE TRUSTEE WILL BE SUBMI’ITED TO THE
ALTERNATIVE DISPUTE RESOLUTION (ADR) METHOD DESCRIBED IN E,
BELOW.

E. AN INDEPENDENT QUALIFIED AGENT, WHO IS A SENIOR WATER
RESOURCE EXPERT WITH EXPERIENCE IN ACQUIRING AND DEIXVERING
WATER, WILL BE SELECTED BY sAcwsD,  m TIIE CONCUWCE OF
THE ARMY AND SHELL, TO DIRECT THE SELECTION, ACQUISITION, AND
IMPLEMENTA~ON OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPEIUTIONAL  BY 10CTOBER 2004. THE TERMS OF THE AGENCY
WILL BE AGREED UPON SACWSD, THE ARMY AND SHELL. THE ARMY AND
SHELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT  BID
PACKAGES FOR THE WATER DELIVERY SYSTEM. THE CONSTRUCTION
FIRM OR FIRMS TO CONSTRUCT THE PR03ECT OR PROJECTS WILL BE
SELECTED BY COMPETITIVE BID BASED ON A SOLICITATION PROCESS
CONCURRED  IN BY THE ARMY AND SHELL. THE COSTS ASSOCIATED WITH
IMPLEMENTING THIS SECTION WILL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREEMENT’  ARISING REGARDING THE IMPLEMENTATION  OF THIS
SECTION WILL BE SUBMITTED TO A FORM OF ADR CONSISTING  OF
SUBMISSION OF THE DISPUTE TO THREE WATER RESOURCE EXPERTS; ONE
SELECTED BY THE ARMY AND SHELL; ONE SELECTED BY SACWSD; AND
ONE SELECTED BY THE INDEPENDENT AGENT OR BY THE AGREEMENT OF
THE TWO SIDES IF THERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WILL BE BORNE BY THE PARTIES WITH EACH SIDE PAYING FOR ITS
EXPERT AND EACH SIDE PAYING 50% OF THE COST OF THE EXPERT FOR
THE INDEPENDENT AGENT.

F. ALL FUNDS RE~G IN THE TRUST ACCOUNT AT THE
COMPLETION OF THE WATER PROJECTOR ON 1 OCTOBER 2004,
WHICHEVER OCCURS FIRST, WILL REVERT TO THE ARMY AND SHELL.
REVERSION INCLUDES M SAmGS REAMZED BY SACWSD FROM COST
SI+ARJNG PROJECTS WITH OTHER ENTITIES. REVERSION MAYBE DELAYED
WKERE UNKNOWN  OR UNEXPECTED CONDITIONS  OR CIRCUMSTANCES
PREVENT COMPLE~ON OF THE PROJECT BY 1 OCTOBER 2004. WHETHER
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WILL BE SUBJECT .
TO THE METHOD OF ADR DESCRIBED IN ~ ABOVE.
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G. SACWSD AGREES TO SATISFY THE OBLIGATIONS CONTMNED  IN
ITEMS 16 AND 17 OF THE AGREE~NT  ON A CONCEPTUAL REMEDY FOR
THE CLEAN UP OF ROCKY MOmAIN ARSENAL. THE PAYMENTS TO
SACWSD WILL CONSnm COMPLETE SA~SFAC~ON OF THE ARMY AND
SHELL’S OBLIGA~ONS CONT~D IN ITEMS 16 AND 17 AND COMPLETE
SATISFACTION OF ALL COSTS ASSOCmTED wTH THE TERMS AND
CONDITIONS  NECESSARY TO EXECUTE THESE OBLIGATIONS. ALL COSTS
NECESSARY TO EXECUTE THE REQUIREMENTS OF THIS AGREEMENT,
UNLESS OTHERWME  EXPRESSLY STATED, WILL BE PAID OUT OF THE
TRUST ACCOUNT. SACWSD WILL NOT BE RESPONSIBLE FOR MONITOIUNG
REQUIRE~ TO BE PERFORMED BY THE ARMY AND SHELL IN
ACCOIUMNCE  WITH ITEM 17 AND SACWSD WILL NOT BE RESPONSIBLE
FOR HOOKING UP MORE THAN THE FIRST 130 WELL OWNERS. ANY
ADDITIONAL HOOK UPS REQ- UNDER THE TERMS OF ITEM 17 WILL BE
THE RESPONSIBILITY OF THE ARMY AND SHELL.

H. SACwSD WAIVES AND RELEASES THE ARMY AND SHELL FROM
ALL RESPONSE COSTS Am CL~S FOR DAMAGES FOR ALL RMA
CONTAMINANTS  AND POLLUTANTS IN THE SACWSD wATER THAT ARE
~OWN OR DETECTED PNOR TO, OR AT THE TIME OF, THE SIGNING OF
THE ON-POST RECORD OF DECISION (ROD). PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACwSD AT THE ~ OF TKE SIGNING OF THE
ON-POST ROD WILL BE DETE~D BY AGREEMENT OF THE PARTIES
PRIOR TO SIGNTNG THE FINAL AGREE=T CONTEMPLATED BY THIS
AGREEMENT IN PRINCIPLE..

1. ANY REUSABLE RETURN FLOWS ASSOCIATED WITH ANY WATER
SOURCE ACQUIRED WILL BE MADE AVAILABLE TO SACWSD FOR
REPLACEMEM OF DEPLE~ONS UNDER ITS EXISTING AUGMENTATION
PLAN FOR THE FIRST THREE YEARS FOLLOWING TKE INITIAL DELIVERY
OF WATER FROM THE NEW WATER SOURCE IN ANNUAL AMOUNTS TO BE
DETE~D ACCORDING TO REASONmLE NEED, O~RMSE um
FLOWS ASSOCIA~D WITH THE mw WATER SOURCE, AND ANY WATER
UNUSED BY SACWSD FROM THE WATER SOURCE ITSELF, SHALL BE MADE
AVAILABLE AT ARMY AND SHELL =PmSE FOR THE REMEDIATION OF
RMA FOR NOT LESS W 10 ~, m ANNUfi  AMOUNTS TO BE
DETERMINED ACCO~mG TO WONmLE NEED. THE FINAL PERIOD TO
BE AGREED UPON. AFTER RE~DIA~ON, ALL REIURN FLOWS WILL
RETURN TO THE USE OF SACWSD. EACH PARm  WILL BE RESPONSIBLE
FOR ANY NECESSARY APpROV~S. DISpmS WSmG OVER THE
IMPLEMENTA~ON OF THJS SECmON ~LL BE Sm_D TO Am AS
DESCRIBED IN E, ABOVE.

J. SACWSD WILL W~ AND OTHERWISE DEMONSTIUiTE  IT IS
AUTHORIZED AND QUALIFIED  TO ENTER INTO THIS AGREEMENT,  ACQUIRE
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AND PROVIDE WATER AND HOOK UP WELL OWNERS, SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD-
WILL BE RESPONSU3LE FOR PERMITTING, ADJUDICATION,  AND OTHER
REQUI~TS OF STATE AND FEDEIUiL LAW.

K. PARTICIPATION BY THE ARMY AND SHELL, OR BY THELR
REPRESENTATIVES, IN OVERSIGHT IN NO WAY CONSTITUTES AN EXPRESS
OR IMPLIED WARRANTY OR REPRESENTATION REGARDING THE
ADEQUACY,  SUITABILITY, OR LEGALITY OF SACWSD OR THE
INDEPENDENT AGENT’S ACTIONS TO OBTAIN OR PROVIDE WATER.

L. ALL PARTIES RESERVE ANY IUGHTS THEY MAY HAVE
REGARDING  NONPERFORMANCE  BY THE OTHER PARTIES.

M. THIS AGREEMENT  IS SUBJECT TO COMPLIANCE  WITH ALL
APPLICABLE LAWS AND WILL BECOME EFFECTIVE AND BINDING WHEN
INCORPOIUiTED BY REFERENCE IN THE ON-POST ROD.

N. THE AMOUNT AGREED UPON IS SUBJECT TO APPROPRIATE
CREDITS FOR ANY ARMY AND SHELL CONTRIBUTIONS TO WATER OR
INFIUMTRUCTURE, SUBJECT TO SACwSD APPROVAL. APPROVAL WILL
NOT BE WITHHELD UNREASONABLY. DISPUTES WILL BE SUBMITTED TO
THE METHOD OF ADR DESCRIBED IN E, ABOVE.

O. ALL PARTIES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS ASSOCIATED WITH THE ACQUISITION AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S RESPONSIBILITY.  THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS  TO ALLOW THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER SYSTEM.

Q. QUARTERLY  PROGRESS REPORTS WILL BE MADE BY SACWSD, OR
ITS REPRESENTATIVE, TO THE RMA COUNCIL.

R. THE ARMY OR SHELL mL PAY, IF NECESSARY, WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED $1 MILL1ON  TO
PURCHASE AN OPTION ON WATER AGREED TO BY SACWSD, THE ARMY
AND SHELL. THIS SUM WILL BE CREDI~ AGAINST THE FIRST ANNUAL
PAYMENT UNDER SECTION 1, ABOVE.

version 10- 26/01/96
.
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h\ DEPARTMENT OF THE ARMY

June 11, 1996
REPLY T<’

+VEiTl\~I (’F
Office of the Program Manager

Mr John Humphreys
11690  Peoria St.
Henderson,  Colorado  80640

Dear Mr Humphreys:

Thank you for your comments  on the Rocky Mountain  Arsenal (MA) On-Post Proposed
Plan Public input is an important  component  of the remediation  process, and your participation
in the process  helps maintain  the dialogue between  the U.S. Army and the public.

The Army believes that the water supply  issue for Henderson has been successfi.dly
resolved through the Agreement  in Principle that the Army and Shell Oil Company  have reached
with the South Adams County  Water and Sanitation District  (SACWSD). The Agreement in
Principle. enclosed with this letter, includes the payment of$48.8  million to SACWSD and
requires that SACWSD supply  water to consenting  drinking water well owners within the
diisopropyl methylphosphonate  (DIMP, an RMA byproduct)  plume footprint  by January  1999 In
addition. the Agreement  in Principle requires SACWSD to provide 4,000 acre-feet of water to
Commerce  City and the Henderson  area by 2004 The parties involved in the water negotiations
believe  tha~ the settlement is fair and will permit SACWSD to secure an adequate  water supply  to
satisfi  Commerce  City’s and Henderson’s water needs.  If you have any fbrther questions
reuardinu  the water supply,  please contact  Mr Tim Kilgannon of this office at 303-289-0259  or
\l~ Lar~  Ford of SACWSD at 303-288-2646

If you have any additional questions or concerns regarding the RMA On-Post Proposed
Plan. please direct them to Mr Brian  Anderson  of this off]ce at 303-289-0248  Thank you again
for your comments

Sincerely,

f
Euge e H. Bishop
Colonel, U.S. Army
Program  Manager

Enclosure

Readiness is our Profession
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Captain Thomas Cook, Litigation Attorney,  Rocky Mountain  Arsenal
Building 111, Commerce City. Colorado 80022-1748

Mr. Robert  Foster, U.S. Depatiment  of Justice, 999-18th  Street,
Suite 945, North Tower, Denver,  Colorado 80202

Program Manager Rocky  Mountain  Arsenal, Attn:  AMCPM-RMI-D,  Document  Tracking
Center,  Commerce  City. Colorado 80022-1748



AGREEMENT  IN PRINCIPLE REGARDING A WATER SUPPLY BETWEEN
SOUTH ADAMS COUNTY WATER AND SANITATION DISTRICT (SACWSD),
THE ARMY AND SHELL OIL COMPANY

1. PAYMENT BY THE ARMY AND SHELL WILL BE IN THREE ANNUAL
INSTALLMENTS, $16 MILLION, $16 MILLION, AND S16.8 MILLION. THE FIRST
PAYMENT TO BE MADE WITHIN 90 DAYS OF 10CTOBER 1996. SUBJECT TO
THE AVAILABILITY  OF FUNDS.

2. PAYMENT OF THE ABOVE SUM IS CONDITIONED ON ADHERENCE TO THE
FOLLOWING TERMS. OTHER TERMS AND CONDITIONS WILL BE THE
SUBJECT OF FURTHER NEGOTIATION.

A. PAYMENTS WILL BE HELD IN TRUST FOR SACWSD. TRUSTEE TO
BE CHOSEN BY THE ARMY& SHELL WITH SACWSD CONCURRENCE.  ANY
INTEREST THAT ACCRUES MUST BE RETURNED TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP OWNERS OF DOMESTIC WELLS IN THE
DIMP FOOTPRINT WHO CONSENT TO BE INCLUDED IN THE SOUTH ADAMS
COUNTY WATER AND SANITATION DISTRICT AND WHO CONSENT TO BE
HOOKED UP; AND SUCH HOOK UPS WILL BE COMPLETED NOT LATER THAN
THE 24TH MONTH AFTER THE DATE OF THE INITIAL PAYMENT FOR THOSE
WHO CONSENT BY THE 20TH MONTH AFTER THE INITIAL PAYMENT.
THOSE WHO REQUEST TO BE HOOKED UP AFTER THE 20TH MONTH WILL
BE HOOKED UP WITHIN A REASONABLE TIME. AS NOTED IN G, BELOW,
SACWSD WILL NOT BE RESPONSIBLE FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO IS NOT RESPONSIBLE FOR ~1’NG THE MAIN
WATER DISTRIBUTION SYSTEM BEYOND THE DIMP FOOTPRINT AS
FINALLY DETERMINED IN THE ON-POST ROD. THE MAIN WATER
DISTRIBUTION SYSTEM FOR THE HENDERSON AREA (12” DIAhiETER PIPE
SYSTEM) WILL BE COMPLETED BY THE 24TH MONTH AFTER THE INITIAL
PAYMENT.  SACWSD WILL RECEIVE FROM THE TRUST ACCOUNT $3,950  FOR
EACH HOME CONNECTED IN THE NEw SERVICE AREA AND S2,265 FOR
EACH HOME CONNECTED IN THE OLD SERWCE AREA, UP TO A TOTAL OF
130 HOMES. ATTACHED IS THE MAP THAT SHOWS THE LATEST DIMP
PLUME WHICH IS TO BE UPDA~D PWOR TO THE FXNA.L~nON  OF THE
ON-POST ROD.

C. SACWSD MUST CO-CT FOR WATER RIGHTS OR SUPPLY BY
NOT LATER THAN SIX MONTHS AFTER THE DATE OF THE FINAL PAYMENT. -

D. PAYMENTS FROM THE TRUST TO SACWSD MUST BE TIED
DIRECTLY TO THE ACQUISITION AND DELIVERY OF 4000 ACRE FEET OF

Zoo@ 7mdno3 m “+” AI(I Mll NIAN3 W Sfl 0?6=9  COL  YVd PS:CT  IM 96/9Z/TO



WATER AND THE HOOK UP OF WELL OWNERS IN THE HENDERSON AREA.
ALL EXPENDImS BY SACWSD PAID FROM THE TRUST ACCOUNT WILL
BE SUBJECT TO AUDIT BY THE ARMY AND SHELL. UP TO $43 MILLION MAY
BE SPENT ACQ~G AND DELIVERING THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE SPENT ON HOOK UPS IN THE
HENDERSON AREA. THE REMAINING S1.15 MILL1ON IS TO OFFSET
INFLATION OR CONTINGENCIES. ANY EXPENDITURES CHALLENGED  BY
THE ARMY, SHELL, OR THE TRUSTEE WILL BE SUBMI’ITED TO THE
ALTERNATIVE DISPUTE RESOLUTION (ADR) METHOD DESCRIBED IN E,
BELOW.

E. AN INDEPENDENT QUALIFIED AGENT, WHO IS A SENIOR WATER
REsouRcE EXPERT m EmEwcE m ACQmO AND DELmmG
WATER WILL BE SELECIZD BY SACWSD, WITH THE CONCURRENCE OF
THE ARMY AND SHELL, TO DIRECT THE SELECTION, ACQUISITION, AND
IMPLEMENTA~ON OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPEWTIONAL BY 10CTOBER 2004. THE TERMS OF THE AGENCY
WTLL BE AGREED UPON SACWSD, THE ARMY AND SHELL. THE ARMY AND
SHELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT BID
PACKAGES FOR THE WATER DELIVERY SYSTEM. THE CONSTRUCTION
FIRM OR FIRMS TO CONSTRUCT THE PROJECTOR PROJECTS WILL BE
SELECTED BY COMPETITIVE BID BASED ON A SOLICITATION PROCESS
CONCURRED  IN BY THE ARMY AND SHELL. THE COSTS ASSOCL4T’ED WITH
IMPLEMENTING THIS SECTION WILL BE PAID FROM THE TRUST ACCO~.
ANY DISAGRE~ ARISING REGARDING THE IMPLEMENTATION OF THIS
SECTION WILL BE SUBMITTED TO A FORM OF ADR CONSISTING OF
SUBMXSS1ON  OF THE DISPUTE TO THREE WATER RESOURCE EXPERTS; ONE
SELECTED BY THE ARMY AND SHELL; ONE SELECTED BY SACWSD;  AND
ONE SELECTED BY THE INDEPENDENT AGENT OR BY THE AGREEMENT OF
THE TWO SIDES IF THERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WILL BE BORNE BY THE PARTIES WITH EACH SIDE PAYXNG FOR ITS
EXPERT AND EACH SIDE PA~G 50% OF THE COST OF THE EXPERT FOR
THE INDEPENDENT AGENT.

F. ALL FUNDS RE~G IN THE TRUST ACCO~T  AT THE
COMPLETION  OF THE WATER  PROJECTOR ON 1 OCTOBER  2004,
WKICHEVER  OCCURS  FIRST, WLL REVERT TO THE ARMY AND SHELL.
REVERSION INCLUDES ANY SA~GS REALIZED BY SACWSD FROM COST
SHARING PROJECTS WITH OTHER ENTl~. REVERSION MAYBE DELAYED
WHERE WOWN OR UNEXPECTED CONDITIONS OR CIRCUMST~CES
PREVENT COMPLE~ON OF THE PROJECT BY 10CTOBER 2004. WHETHEIL
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WILL BE SUBJECT
TO THE METHOD OF ADR DESC~ED IN E, ABOVE.
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G. SACWSD AGREES TO SATISFY THE OBLIGATIONS CONTAINED IN
ITEMS 16 AND 17 OF THE AGREEMENT ON A CONCEPTUAL REMEDY FOR
THE CLEAN UP OF ROCKY MOUNTAIN ARSENAL. THE PAYMENTS TO
SACWSD WILL CONSTITUTE COMPLETE SATISFACTION OF THE ARMY AND
SHELL’S OBLIGATIONS CONTAXNED IN ITEMS 16 AND 17 AND COMPLETE
SATISFACTION OF ALL COSTS ASSOCIATED WITH THE TERMS AND
CONDITIONS  NECESSARY TO EXECUTE THESE OBLIGATIONS. ALL COSTS
NECESSARY TO EXECUTE THE REQUIREMENTS OF THIS AGREEMENT,
UNLESS OTHERWSE EXPRESSLY STATED, WILL BE PAID OUT OF THE
TRUST ACCOUNT. SACWSD WILL NOT BE RESPONSIBLE FOR MONITORING
REQUIREMENTS TO BE PERFORMED BY THE ARMY AND SHELL IN
ACCORDANCE WITH ITEM 17 AND SACWSD WILL NOT BE RESPONSIBLE
FOR HOOKING UP MORE THAN THE FIRST 130 WELL OWNERS. ANY
Additional HOOK UPS REQUIRED UNDER THE TERMS OF ITEM 17 WILL BE
THE RESPONSIBIL~  OF THE ARMY AND SHELL.

H. SACWSD WAIVES AND RELEASES THE ARMY ND SHELL FROM
ALL RESPONSE COSTS AND CLAIMS FOR DAMAGES FOR ALL RMA
CONTAMINANTS  AND POLLUTANTS IN THE SACWSD WATER THAT ARE
KNOWN OR DETECTED PRIOR TO, OR AT THE TIME OF, THE SIGNKNG OF
THE ON-POST RECORD OF DECISION (ROD).  PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACWSD AT THE TIME OF THE SIGNING OF THE
ON-POST ROD WILL BE DETERMINED BY AGREEMENT OF THE PARTTES
PRIOR TO SIGNING THE FINAL AGREEMENT CONTEMPLATED  BY THIS
AGREEMENT IN PRINCIPLE..

1. ANY REUSABLE RETURN FLOWS ASSOCIATED WITH ANY WATER
SOURCE ACQUTRED WILL BE MADE AVAILABLE TO SACWSD FOR
REPLACEMENT OF DEPLETIONS UNDER ITS EXISTING AUGMENTATION
PLAN FOR THE FIRST THREE YEARS FOLLOWING THE XNITIAL DELIVERY
OF WATER FROM THE NEW WATER SOURCE IN ANNUAL AMOUNTS TO BE
DETERMINED ACCO~~G TO REASONWLE NEED, OTHERWISE  RETURN
FLOWS ASSOCIA~D WITH THE NEW WA~R SO~CE, AND ANY WATER
UNUSED BY SACWSD FROM THE WATER SOURCE ITSELF, SHALL BE MADE
AVAILABLE AT ARMY AND SHELL EXPENSE FOR THE REMEDIATION OF
RMA FOR NOT LESS THAN 10 ~, N ANNUAL AMOUNTS TO BE
DETERMINED ACCORDmG TO REASONABLE NEED. THE FINA.L PERIOD TO
BE AGREED UPON. AFTER REMEDIAnON, ALL REm FLOWS WILL
RETURN TO THE USE OF SACWSD. EACH PARm  WILL BE RESPONSIBLE
FOR ANY NECESSARY  APPROVALS. DISP~S ARIS~G OVER THE
IMPLEMENTA~ON OF ~S SEC~ON ~L BE SUB-D TO ADR AS
DESCRIBED IN E, ABOVE.

J. SACWSD WILL wA~ N OTHERWSE  DEMONS~m IT M
AUTHO~ED AND QUALIFIED TO ENTER MO THIS AGREE-T, ACQUIRE

3

toop’J -HSNJ-J03  m ““” AI(I hi-~  MIAN3  AHMV WI
0t6Z969  tOL XVd 9S:Ct I&I 96/9Z/~0



AND PROVIDE WATER AND HOOK UP WELL OWNERS, SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD’
WILL BE RESPONSIBLE  FOR PERMITTING, ADJUDICATION, AND OTHER
REQUIREMENTS OF STATE AND FEDEIUL LAW.

K. PARTICIPATION  BY THE ARMY AND SHELL, OR BY THEIR
REPRESENTATIVES, IN OVERSIGHT IN NO WAY CONSTITUTES AN EXPRESS
OR IMPLIED WARMNTY OR REPRESENTATION REGARDING THE
ADEQUACY, SUITABILITY, OR LEGALITY OF SACWSD OR THE
INDEPENDENT AGENT’S ACTIONS TO OBTAIN OR PROVIDE WATER.

L. ALL PARTIES RESERVE ANY RXGHTS THEY MAY HAVE
REGARDING NONPERFORMANCE BY THE OTHER PARTIES.

M. THIS AGREEMENT  IS SUBJECT TO COMPLIANCE  WITH ALL
APPLICABLE LAWS AND WILL BECOME EFFECTiVE  AND BINDING WHEN
INCORPOWTED  BY REFERENCE  IN THE ON-POST  ROD.

N. THE AMOUNT AGREED UPON IS SUBJECT TO APPROPRIATE
CREDITS FOR ANY ARMY AND SHELL CONTRIBUTIONS TO WATER OR
INFRASTRUCTURE,  SUBJECT TO SACWSD APPROVAL. APPROVAL WILL
NOT BE WITHHELD UNREASONABLY. DISPUTES WILL BE SUBMTTTED TO
THE METHOD OF ADR DESCRIBED IN E, ABOVE.

O. ALL PARTIES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS ASSOCIATED WITH THE ACQUISITION AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WLLL BE
SACWSD’S RESPONSIBILITY. THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS  TO ALLOW THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER SYSTEM.

Q. QUARTERLY PROGRESS REPORTS WILL BE MADE BY SACWSD,  OR
ITS REPRESENTATIVE,  TO THE RMA COUNCIL.

R. THE ARMY OR SHELL WILL PAY, IF NECESSARY,  WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED  $1 MILLION TO
PURCHASE AN OPTION ON WATER AGREED TO BY SACWSD, THE ARMY
AND SHELL. THIS SUM WILL BE CREDITED AGAINST THE FIRST ANNUAL
PAYMENT UNDER SECTION 1, ABOVE.

.

version  10- 26/01/96
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program Manager for the Rocky
Mountain Arscaal

Rm& Mountain Arsenal
Commerce City, Colorado 80022

~*@ ~ts JWIIM H. ImiIti  ~d SUmi lrnatani,  who own
a residence in Hcnd~, Colorado. It is our belief that the United States Army
and Shell Oil Company have caused contamination and &parable damage to the
water system that feeds the wells from which they obtain  water  for subsistence.
lllccurmtplan  sctfdhti~ eat f* to provide a substitute
souru of water. We hereby demand that an akmative source of water be
pmidcd in thcphxl forrcsidcnts of ’thc~ m ~, Mr. and hh. ~
Imatani will effectively lose their Rsicbce.

Your consideration is most appmiati.

wry tnlly pm

BANKS & IA4ATA.NI,  P.C.

“aQks9=-
W: Mr. and Mrs. Imatani

HderSOII tition,  dO ~irn &&r

❑ Banks Nmatyi, P.c
AT IOt NEYS lAW

9S34803-1/1



June 11, 1996

OffIce of the Program Manager

Mr. Edward Imatani
Banks & Imatani, P.C.
One Tabor Center,  Suite 1310
1200 17th Street
Denver. Colorado 80202

Dear !Vlr Imatani

Thank you for your comments  on the Rocky Mountain  Arsenal (RMA) On-Post  Proposed
Plan. Public  input is an important  component  of the remediation  process, and your participation
in the process helps maintain  the dialogue between  the U.S. Army and the public.

The Army and Shell  Oil Company  have reached an Agreement  in Principle, enclosed  with
this letter. with South Adams County Water and Sanitation District (SACWSD) that includes the
payment of $488  million to SACWSD and requires  that SACWSD water be supplied to
consenting  drinking water well owners  within  the diisopropyl methylphosphonate  (DIMP. an
RM.4 byproduct)  plume  footprint  by January 1999 In addition. the Agreement  in Principle
requires S.4CWSD  to provide  4.000 acre-feet  of water to Commerce City and the Henderson are.i
by 2004 The Parties involved  in the water negotiations  believe  that the settlement  is fair and w]ll
perml[ SACWSD to secure  an adequate  water  supply  to satisfy  Commerce  City’s  and Henderson  ~

water  needs If you have any firther  questions  regarding  the water supply,  please contact
Mr Tim Kilgannon of this office  at 303-289-0259  or Mr Larry Ford of SACWSD at
303-2 s8-2646

If you have any additional questions  or concerns  regarding  the RMA On-Post  Proposed
Plan. please direct them to Mr. Brian  Anderson  of this office at 303-289-0248,  Thank you again
for your comments.

Sincerely, .
A ,-

&+kL4-’
Eugene’H. Bishop
Colonel, U.S. Army
Program  Manager

Enclosure

Readiness is OUT Profession
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Copies Furnished:

Captain Thomas Cook, Litigation Attorney, Rocky Mountain Arsenal
Building 111, Commerce City, Colorado  80022-1748

Mr. Roben  Foster, U.S. Department of Justice, 999-18th  Street,
Suite 945, North Tower, Denver,  Colorado  80202

Program Manager Rocky Mountain  Arsenal, Attn: AMCPM-RMI-D, Document  Tracking
Center,  Commerce City, Colorado  80022-1748
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AGREEMENT IN PRINCIPLE REGARDING A WATER SUPPLY BETWEEN
SOUTH ADAMS COUNTY WATER AND SANITATION DISTRICT (SACWSD),
THE ARMY AND SHELL OIL COMPANY

1. PAYMENT  BY THE ARMY AND SHELL WILL BE IN THREE ANNUAL
INSTALLMENTS, $16 MILLION, $16 MILLION, AND S16.8 MILLION. THE FIRST
PAYMENT TO BE MADE WITHIN 90 DAYS OF 10CTOBER 1996. SUBJECT TO
THE AVAILABILITY OF FUNDS.

2. PAYMENT  OF THE ABOVE SUM IS CONDITIONED ON ADHERENCE TO THE
FOLLOWING TERMS. OTHER TERMS AND CONDITIONS WILL BE THE
SUBJECT OF FURTHER NEGOTIATION.

A. PAYMENTS WILL BE HELD IN TRUST  FOR SACWSD.  TRUSTEE TO
BE CHOSEN BY THE ARMY& SHELL WITH SACWSD CONCURRENCE. ANY
INTEREST THAT ACCRUES MUST BE RETURNED  TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP  OWNERS OF DOMESTIC  WELLS IN THE
DIMP FOOTPRINT  WHO CONSENT  TO BE INCLUDED IN THE SOUTH ADAMS
COUNTY WATER AND SANITATION DISTRICT AND WHO CONSENT TO BE
HOOKED UP; AND SUCH HOOK UPS WILL BE COMPLETED NOT LATER THAN
THE 24TH MONTH AFTER THE DATE OF THE INITIAL PAYMENT FOR THOSE
WHO CONSENT BY THE 20TH MONTH AFTER THE INITIAL PAYMENT.
THOSE WHO REQUEST TO BE HOOKED UP AFTER THE 20TH MONTH WILL
BE HOOKED UP WITHIN A REASONABLE TIME. AS NOTED IN G, BELOW,
SACWSD WLLL NOT BE RESPONSIBLE FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO IS NOT RESPONSIBLE FOR ~lNG THE MAIN
WATER DISTRIBUTION SYSTEM BEYOND THE DIMP FOOTPRINT AS
FINALLY DETERMINED IN THE ON-POST ROD. THE W WATER
DISTRIBUTION SYSTEM FOR THE HENDERSON AREA (12” DIAMETER PIPE
SYSTEM) WILL BE COMPLETED BY THE 24TH MONTH AFTER THE INITIAL
PAYMENT. SACWSD WILL RECEIVE FROM THE TRUST ACCOUNT $3,950  FOR
EACH HOME CONNECTED IN THE NEw SERVICE AREA AND $2,265 FOR
EACH HOME CONNECTED IN THE OLD SERVICE AREA, UP TO A TOTAL OF
] 30 HOMES. ATTACHED IS THE MAP THAT SHOwS THE LATEST DXMP
PLUME WHICH 1S TO BE UPDATED PRJOR TO THE FINALIZATION OF TKE
ON-POST ROD.

C. SACWSD MUST CO~CT FOR WATER RIGHTS OR SUPPLY BY
NOT LATER THAN SIX MONTHS AFTER THE DATE OF THE FINAL PAYMENT. -

D. PAYMENTS FROM THE TRUST TO SACWSD MUST BE TIED
DIRECTLY TO THE ACQUISITION AND DELIVERY OF 4000 ACRE FEET OF
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WATER AND THE HOOK UP OF WELL OWNERS IN THE HENDERSON AREA.
ALL EXPENIXRJRES  BY SACWSD PAID FROM THE TRUST ACCOUNT WILL
BE SUBJECT TO AUDIT BY THE ARMY AND SHELL. UP TO $43 MILLION MAY
BE SPENT ACQ_G AND DELIVERING THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE SPENT ON HOOK UPS IN THE
HENDERSON AREA. THE REMAINING $1.15 MILLION IS TO OFFSET
INFLATION  OR coNTnw3’NcrEs. ANY -~ms CUL~GED BY
THE ARMY, SHELL, OR THE TRUSTEE WILL BE SUBMITTED TO THE
ALTERNATIVE DISPUTE RESOLUTION (ADR) METHOD DESCRIBED IN E,
BELOW.

E. AN INDEPENDENT  QUALIFIED AGENT, WHO IS A SENIOR WATER
RESOURCE EXPERT WITH EXPERIENCE IN ACQUIRING AND DELIVERING
WA~R, WILL BE SELECTED BY SACWSD, WITH TKE CONCURRENCE OF
TEE ARMY - SHELL, TO DIRECT THE SELECTION, ACQUISITION,  AND
IMPLEMENTATION OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPEIUTIONAL BY 10CTOBER 2004. THE TERMS OF THE AGENCY
WTLL BE AGREED UPON SACWSD, THE ARMY AND SHELL. THE ARMY AND
SHELL WXLL CONCUR WITH THE DESIGN OF AND SUBSEQUENT  BID
PACKAGES FOR THE WATER DELIVERY SYSTEM. THE CONSTRUCTION
FIRM OR FTRMS TO CONSTRUCT THE PROJECT OR PROJECTS WILL BE
SELECTED BY COMPETITIVE BLD BASED ON A SOLICITATION PROCESS
CONCURRED  IN BY THE ARMY AND SHELL. THE COSTS ASSOCIATED WITH
IMPLEMENTING THIS SECTION WILL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREEMENT ARISING REGARDING THE IMPLEMENTATION OF THIS
SECTION WILL BE SUBMXTTED  TO A FORM OF ADR CONSISTING OF
SUBMISSION OF TKE DISPUTE TO THREE WATER RESOURCE EXPERTS; ONE
SELECTED BY THE ARMY AND SHELL; ONE SELECTED BY SACWSD;  AND
ONE SELECTED BY THE INDEPENDENT AGENT OR BY THE AGREEMENT OF
THE TWO SIDES IF THERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WILL BE BORNE BY THE PARTRS WITH EACH SIDE PAYING FOR ITS
EXPERT AND EACH SIDE PA~G 5@A OF THE COST OF TKE EXPERT FOR
THE INDEPENDENT  AGENT.

F. ALL FUNDS RE~G IN THE TRUST ACCOUNT AT THE
COMPLETION OF TKE WATER PROJECTOR ON 10CTOBER 2004,
WHICHEVER OCCURS FIRST, WILL MERT TO THE ARMY AND SHELL.
REVERSION INCLUDES ANY SAVINGS REALIZED BY SACWSD FROM COST
SHARING PROJECTS WITH OTHER ENTITIES. REVERSION MAY BE DELAYED
mRE -OWN OR UNEXPECTED CONDITIONS OR CIRCUMSTANCES
PREVENT Completion OFT= PROmCT BY 10CTOBER 2004. WHETHEK “
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WILL BE SUBJECT .
TO THE METHOD OF ADR DESCRIBED IN ~ ABOVE.
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G. SACWSD AGREES TO SATISFY THE OBLIGA~ONS CONTAINED IN
ITEMS 16 AND 17 OF THE AGREEMENT ON A CONCEPTUAL REMEDY FOR
THE CLEAN UP OF ROCKY MOUNTJOJ ARSENAL. THE PAYMENTS TO
SACWSD WILL CONSTIm COMPLETE SATISFACTION OF THE ARMY AND
SHELL’S OBLIGATIONS CONTAINED IN ITEMS 16 AND 17 AND COMPLETE
SATISFACTION OF ALL COSTS ASSOCM~D wTH THE TERMS AND
CONDITIONS NECESSARY TO EXECUTE  THESE OBLIGATIONS.  ALL COSTS
NECESSARY TO EXECUTE THE REQUIREMENTS  OF THIS AGREEMENT,
UNLESS  OT’HERWSE EXPRESSLY STATED,  WXLL BE PAID OUT OF THE
TRUST ACCOUNT. SACWSD WILL NOT BE RESPONSIBLE  FOR MONITORING
REQUIREMENTS TO BE PERFORMED BY THE ARMY AND SHELL IN
ACCORDANCE WITH ITEM 17 AND SACWSD WILL NOT BE RESPONSIBLE
FOR HOOKING UP MORE THAN THE FIRST 130 WELL OWNERS. ANY
ADDITIONAL  HOOK UPS REQUIRED UNDER THE TERMS OF ITEM 17 WILL BE
THE RESPONSIBILI~  OF THE ARMY AND SHELL.

I-I. SACWSD WAIVES AND RELEASES  THE ARMY AND SHELL FROM
ALL RESPONSE COSTS AND CLAIMS FOR DAMAGES FOR ALL RMA
CONTAMINANTS  AND POLLUTANTS  IN THE SACWSD WATER THAT ARE
KNOWN OR DETECTED  PRIOR TO, OR AT THE TIME OF, THE SIGNING OF
THE ON-POST RECORD OF DECISION  (ROD). PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACWSD AT THE TIME OF THE SIGNING OF THE
ON-POST ROD WILL BE DETE~D BY AGREEMENT  OF THE PARTTES
PRIOR TO SIGNING THE FINAL AGREEMENT  CONTEMPLATED BY THIS
AGREEMENT IN PRINCIPLE..

1. ANY REUSABLE RETURN  FLOWS ASSOCIATED WITH ANY WATER
SOURCE ACQUIRED WILL BE MADE AVJ41LABLE TO SACWSD  FOR
REPLACEMENT OF DEPLETIONS  UNDER ITS EXISTING  AUGMENTATION
PLAN FOR THE FIRST THREE YEARS FOLLOWING THE INITXAL DELIVERY
OF WATER FROM THE NEW WATER SOURCE IN ANNUAL AMOUNTS  TO BE
DETERMINED ACCORD~G  TO REASON_LE  NEED, OTHERWISE  RETURN
FLOWS  ASSOCIATED WITH THE NEW WAmR  SOURCE,  AND ANY WATER
UNUSED BY SACWSD FROM THE WATER SOURCE  ITSELF,  SHALL BE MADE
AVAILABLE  AT ARMY AND SHELL EXPENSE  FOR THE REMEDIATION OF
RMA FOR NOT LESS THAN 10 ~, m ANNUAL AMOUNTS  TO BE
DETERMINED ACCORDWG TO mONABLE  NEED. THE FINAL PERIOD TO
BE AGREED UPON. AFTER REMEDIAmON, ALL REm FLOWS WILL
RETURN TO THE USE OF SACWSD. EACH P-m wLL BE RESPONSIBLE
FOR ANY NECESSARY  -PROVALS. DISPmS ARISmG OVER THE
IMPLEMENTA~ON  OF HS SECnON ~LL BE sm~D TO ADR AS
DESCRIBED IN E, ABOVE.

J. SACWSD WILL WARW4NT AND OTHERWISE DEMONS~TE  IT M
AUTHORIZED AND QUALIFIED  TO ENTER XNTO THIS AGREEMENT, ACQUIRE

3

too@J -Imil-lo3 m ‘“” Ala M—m l.iIANH  AJQiV Sfl
0b6Z969 tOL XVd 9S:CT  IM 96/9Z/TO



AND PROVIDE WATER AND HOOK UP WELL OWNERS, SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD’
WILL BE RESPONSIBLE FOR PERMITTING, ADJUDICATION, AND OTHER
REQUIREMENTS OF STATE AND FEDEIUL LAW.

K. PARTICIPATION  BY THE ARMY AND SHELL,  OR BY THEIR
REPRESENTATIVES,  IN OVERSIGHT lhl NO WAY CONSTITUTES AN EXPRESS
OR IMPLIED WARMNT’Y OR REPRESENTATION REGARDING THE
ADEQUACY, SUITABILITY,  OR LEGALITY  OF SACWSD OR THE
INDEPENDENT AGENT’S ACTIONS TO OBTAIN OR PROVIDE WATER.

L. ALL PARTIES RESERVE ANY RIGHTS THEY MAY HAVE
REGARDING  NONPERFORMANCE  BY THE OTHER PARTIES.

M. THIS AGREEMENT IS SUBJECT TO COMPLIANCE WITH ALL
APPLICABLE LAWS AND WILL BECOME EFFECTIVE AND BINDING WHEN
INCORPORATED  BY REFERENCE IN THE ON-POST ROD.

N. THE AMOUNT AGREED  UPON IS SUBJECT TO APPROPRIATE
CREDITS  FOR ANY ARMY AND SHELL  CONTRIBUTIONS  TO WATER OR
INFIUMTRUCTURE,  SUBJECT TO SACWSD APPROVAL. APPROVAL WILL
NOT BE WITHHELD UNREASONABLY: DISPUTES WXLL BE SUBMITTED  TO
THE METHOD OF ADR DESCRIBED IN E, ABOVE.

O. ALL PARTIES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS ASSOCIATED WITH THE ACQUISITION AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S RESPONSIBILITY. THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS TO ALLOW THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER SYSTEM.

Q. QUARTERLY  PROGRESS REPORTS WILL BE MADE BY SACWSD, OR
ITS REPRESENTATIVE,  TO THE RMA COUNCIL.

R. THE ARMY OR SHELL WILL PAY, IF NECESSARY, WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED $1 MILLION TO
PURCHASE AN OPTION ON WATER AGREED TO BY SACWSD,  THE ARMY
AND SHELL. THIS SUM WILL BE CREDITED AGAINST THE FIRST ANNUAL
PAYMENT UNDER SECTION 1, ABOVE.

version 10- 26/01/96
.
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WVZ2RA JAQU!!H

844 Downing Str=t 303-832-3707
Denver, CU 80218 FAX 303-832-3708

Z3
January x 1996

On-Post  Proposed Plan Comments
Kevin Blose, Program Manager
Rocky Mountain Arsenal
Attn: AMCPM-PM/Col.Eugene H.Bishop
Building 111--RMA
Commerce City, CO 80022-1748

Re: My AMENDED COMMENTS ON THE PROPOSED PLAN FOR THE ROCKY
MOUNTAIN ARSENAL ON-POST OPERABLE UNIT

Dear Mr. Blose:

After submitting  my Comments on the Porposed Plan for the
Rocky Mountain Arsenal On-Post Operable Unit, on January 19,
1996, I found six typographical errors in my text. Please find
below a corrected and amended set of my comments. I want my
Comments, as corrected and amended, to be included in the RMA On-
Post Record of Decision. If you have any questions concerning
this request, please contact me at the phone number set forth
above.

INTRODUCTION:

I am submitting  the following comments as an individual.
However, throughout the comments, I do make reference to a
collective “we.a The comments asserted under my collective ‘wea
are derived from my participation in and/or my facilitation of
the many public meetings held in relation to the subjects
addressed in these comments. Although I do not claim to speak
for the public, I would assert that I have been in direct
communication with the many citizens affected by the Arsenal -
clean-up and I am in a position to pass on their concerns and
comments.

9603601-1/1
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This public comment process is a fraud. This plan offers for
public comment five alternatives  for remediation and a proposed
plan, which represents what is commonly called the preferred
alternative In this phase of the CERCLA process. Unlike most
preferred alternatives, this one has been accepted and agreed to
by all five of the parties to this remediation as a negotiated
compromise. (See paragraph ‘A’ of Conceptual Agreement. ) I
believe that this pre-selected  remedy is contrary to S117 of
CERCLA .

The effect of presenting a pre-selected plan instead of a
preferred alternative  is to make a sham of this public comment
process. Since this proposed plan has been accepted by written
agreement as the plan for remediationt it is not really a
proposed plan, it is the final agreement of the five parties.
Since each party agrees to support the Conceptual Agreement and
Proposed Plan, how could a modification based on public comment
be made? It has been presented by the Army, the lead agency, but
it will receive little or no critical analysis from the other
parties. We have already seen the effects in public meetings. No
one seems willing to critize the plan. we, as citizens, have
been told publicly and privately that none of the key elements
(meaning those set forth in the written agreement) will be
changed unless thiere is a “train wreck”. It was explained at
the November, 1995 RAB meeting by the parties that since it is a
negotiated settlement, if one element is changed then the whole
agreement fails.

My understanding  of the role of public comment on a
preferred alternative is to give the public an opportunity to
review all alternatives and to comment on why or why not the
preferred alternative is acceptable or preferable or
appropriate. This gives the public and the other parties an
opportunity to effect changes in determining the final remedy.
Since there will be no real changes between the proposed plan and
the final remedy, we must conclude that public comment is
irrelevant and constitutes an onerous and futile burden on the
public.

We will only believe that this public comment constitutes
meaningful public participation  if significant changes are made
to this proposed plan.

I am unhappy that there Is essentially no clean-up, no de-
~oxification of the primary cent-inants, in the proposed plan
(the only possible de-toxification  would come from the promise to “
treat the HEX Pits with an alternative technology. ) The proposed
plan offers a little solidification, some landfilling, but most -
of the contaminants  will be capped with soil andlor concrete.
This is not a clean-up, it is a cover-up.

The Rocky Mountain  Arsenal (n~m) has been described as
containing the most contaminated  square mile on the planet and,
by this proposed plan, the contamination  will be left In place.

2
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I do not believe that this Is protective of human health,
wildlife, or the environment.

This remediation decision is being made without knowing what
effect the contamination  has had on the surrounding communities
or the wildlife. Inadequate studies have been done in the
surrounding communities regarding how to determine whether human
health has been affected, and the studies on the effects of the
contaminants on the wildlife have not been finished (most of them
were only begun in the past five years even though the Army has
been involved in the remediation process for at least twenty
years. ) It is my belief that the parties did not, and do not,
want to know how the contaminants have affected human health and
the wildlife.

Shell Oil Company has claimed throughout this process that
the contaminants do not need to be treated or de-toxified. They
have adamantly and continuously supported the cover-up of the
contamination, even though there are no long-term proven
technologies on landfills and caps. Not surprisingly, Shell has
been instrumental  In thwarting the studies of the health effects
of these contaminants on wildlife. Shell has refused to support
pilot projects on imovative treatment technologies. In doing so
I believe that they have controlled and defined the final remedy
at the Rocky Mountain Arsenal, to the detriment of all people of
Colorado. It is not right that the polluters were allowed to
decide not to clean up their mess. I am ashamed and appalled
that the State of Colorado, through the Governor’s office, pushed
for and supported a remedy that does not clean-up the
contamination at RMA.

The only possible explanation for this absurdity is
that Shell Oil Company  refuses to allow contaminants to be
treated and de-toxified. And if Shell refuses, it is not done,
since this proposed plan is based on unanimous agreement of the
parties.

When, and by what authority, was a preferred alternative
proposed only upon unanimous agreement of the polluters? In the
original MA, the Army recommended extensive de-toxification of
the contaminants. The EPA and the State of Colorado supported
extensive de-toxification  of the contaminants. It was only Shell
Oil Company that opposed de-toxification  of contaminants.  The
proposed plan contains no detoxification. Shell Oil Company
determined the remedy at m, a minimal and non-protective
remedy. A remedy that will require diligent monitoring and
maintainance if It is to be at all effective. And there is
presently no mechanism to create a trust fund to ensure that
such funds will be available for this purpose in the future. -

1. m OPERABLE WIT (80U8) IS NOT SUFFICIENT:

This on-post operable unit consists of 179 or 181 separate
contamination sites (depending on how you define and count).
There is no technical reason for heaping everything Into one unit
and it is likely illegal to not break it up. Certainly, such a

3
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classification  is burdensome on those citizens who seek to
review, analylize and comment upon it.

The on-post operable unit should have been divided into
smaller, related units so that the contamination problems could
be reviewed, analyzed, and remediated in some sane and reasonable
manner. Citizens, the EPA and even the State of Colorado have
requested this hundreds of times.

One on-post operable unit is not effectively manageable.
Even the site characterizations were inadequate due to the sheer
size of the site and volume of the contaminants. And more
importantly,  It is virtually impossible to provide effective,
complete, and meaningful public participation  when the problem is
as enormous as the RPM.

It seems that the many problems created by the overwhelming
size and complexity of the on-post operable unit at RMA were
purposely designed. It was Shell Oil Company that specifically
refused to allow the on-post operable unit to be broken Into
smaller operable units. The sheer size ensured that it could not
be analogized to other sites, whereas smaller units might have
been so analogized. By maintaining one operable unit, every
aspect of the remediation had to be simplified and minimalized in
order to make it even minimally manageable..

The State of Colorado did NOT have enough staff to
effectively review and address all Issues. Nor did the EPA have
enough staff to effectively review and address all issues. Only
the polluters, Shell Oil Company and the Army could afford enough
staff to effectively manage and address all issues. And, not
surprisingly,  this Proposed Plan substantially resembles Shellcs
original proposal for remediation.

This site is so huge and complex, and the corresponding
Proposed Plan is so vague and simplified, that any meaningful
comment is precluded. All details of actual remediation plans
and processes, and changes thereto, should require meaningful
public comment.

2. RASIN F WMTEPILE:

When Basin F Wasteplle was placed in its present location,
the public was told that it provided a temporary storage of the
highly saturated and toxic soils. The liner was designed to last
five years, and we were told that it was stored pending treatment
(which I understood would be de-toxification  of the
contaminants ).

The Proposed Plan recommends moving the soils of the Basin F
wastepile to the landfill, In the process, the soils will be
heated to remove excess moisture. This Is ironic since one of
the primary, proven technologies for removing pesticides from the
soils is to heat them, though at a higher temperature  than Is
necessary for simply removing the moisture. It is ridiculous to
heat the soil to remove the moisture and not heat It enough to

4



,.. .

. . . ,-
.

remove the contaminants for treatment. I want the contaminants
removed from the soils of the Basin F wasteplle and de-toxified.

3. GROUNDftAZER:

The groundwater and aquifer have been contaminated and
Proposed Plan offers some treatment of the water but, for all
intents and purposes, the water that flows under the RMA is too
contaminated to be used. This has severely impacted the
drinking water of the surrounding communities and their future
growth.

Since at least 1980, the surrounding communities and their
local governmental institutions have demanded a full clean-up of
the RMA. Replacement  drinking water was needed and demanded.
Then, about a year-and-a half ago, It was made clear that the
Army believed that replacement drinking water was not legally
required as part of the remedy at RMA and that the remedy would
not include replacement  drinking water and de-toxification of
contaminants. Those same governmental institutions that had once
demanded clean-up suddenly supported minimal treatment including
a cover-up of the contaminants. Compare Northern Coalition’s
October and December  SAPC positions. Replacement drinking water
was being held hostage and the surrounding communities seemed to
choose replacement  water, to protect their health, their
community reputations and property values, and future growth. In
short, they chose their survival and will pay the price of living
next to the largest hazardous waste site in America.

Every citizen or member of the public with whom I have
spoken is unhappy with the Proposed Plan but many Commerce City
residents have accepted it in order to receive replacement  water.
Unfortunately, the replacement water offered in the Proposed Plan
is less than that requested and is inadequate for the needs of
the surrounding communities, including South Adams County Water
and Sanitation District (SACWSD) and the Henderson area, where
the water

More
requested
Henderson
The water

4.

still contains excessive levels of DIMP.

water should be supplied, including the 7,500 acre feet
by SACWSD and additional water for the people of
for drinking and agriculture, where appropriate.
should be of the highest quality available.

The boundary water treatment systems are not effective
enough, and the Colorado Basic Standards for Groundwater (CBSG)
are not being met for Inorganic (chloride and sulphate) at north
boundary and chloroform at northwest boundary. Where possible,
all contaminants, including DIMP, should be treated at the source-
as well as at the boundary.

No remedy is proposed for treating NDMA, the western pl~e,
or arsenic, especially at Basin ~ Neck and the M-1 ponds.
Proposed remedies are necessary, including meaningful publtc
comment.

5



5. PUBLIC ATTENDANCE AT MEETINGS:

Members of the public should be allowed to attend or observe
meetings of the parties on technical issues and other day-to clay
decisions concerning the RMA remecliation. The parties have
refused the many requests by members of the public to attend such
meetings. Why are the parties so dedicated to hiding their
deliberations  and decision making from the public?

6. SOIL TREATBNT LIMITS:

The decisions to excavate soil to only 10 feet (5 feet at
South Plants) and to limit “cap” the volume of soil to be
remediated were arbitrary and capricious and, therefore, illegal.
They were also never open to public comment. Soil excavation
and de-toxification should go as deep, and include as much, as
is necessary and practicable to detoxify them.

7. DIOXIN:

The proposed Plan is not a protective remedy because it does
not address dioxin. Given the types of chemical production that
occurred at RMA since the 1940s, there Is every reason to believe
that there are high levels of dioxins at NW. To determine the
extent of dioxin levels there should be full and extensive
sampling, testing, analysis, and risk assessments subject to full
and meaningful public review and comment.

8. HEX PITS:

The Proposed Plan provides no specific remedy but innovative
treatment and detoxification have been promised by the parties.
This remedy needs extensive analysis and public discussion before
a remedy is chosen, open to public review and comment. In my
opinion, and the opinion of many other stakeholders,  the remedy
should be treatment of the contaminants using an Innovative
technology including a closed system thermal treatment,
preferably ECOLOGIC. This is the only site at which innovative
technology and detoxification were promised in response to
citizen concerns and demands. We fully expect the parties to
honor this promise.

9. =RGENCY PLAN:

The Proposed Plan provides no emergency plan, excavation
plan, transportation plan, or traffic plan. All are necessary
and should be designed with full and inean~ngful public
participation.

10. SOUTH PLANTS:

The South Plants Tank Farn Light Non-aqueous Phase Liquid
(LNAPL) plume is not specifically mentioned in the Conceptual
AGreement and the present DAA recommends  no action. The July,
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1993 version of the DAA porposed to extract and treat the LNAPL
and, aa late as January, 1995, Shell supported the proposed
treatment. This issue was dropped  without explanation or
comment. The LNAPL constitutes principal threat waste and should
be treated to reduce contaminants.

The Conceptual Remedy provides that high levels of water
will be maintained in the lakes to prevent the South Plants Plume
from migrating into the lakes. There is evidence that the lake
water levels are not achieving hydraulic containment. The plan
is flawed and not in compliance with the Conceptual Agreement.

The South Tank Farms Plume (STFP) needs a pump and treat
system rather than relying on elevated lake levels. It is a
ridiculous waste of water rights to attempt to use a hydraulic
pressure system that is already ineffective - and it is sure to
fail completely during periods of drought. This proposed remedy
is not protective.

It is proposed that the South Plants soils be excavated to 5
feet but they should be excavated as deep as is necessary to
remove principal threat contamination. Soils will also be
excavated from the M-1 Pits and solidified, so why arentt the
excavated soils from the Lime Basins not also treated? At least
solidify them, especially since they are loaded with lime - a key
ingredient for the D.C.R. solidification process.

ALL of the groundwater from South Plants should be pumped
and treated to provide  some source  control of groundwater.  Why
allow contaminated water to flow downstream causing contaminants
to spread to clean water or to seep into lower aquafers? This
was previously  recommended  in the Ilti and  proposed during the
SAPC negotiations, but was dropped without comment or
explanation.

12. FORM5R BASIN F:

The Proposed Plan recommends in-situ solidification which Is
an unproven technology. There is no basis for this treatment in
the record and thus It is arbitrary and capricious. Performance
standards have not been developed. Performance standards need to
be developed, along with a contingency plan If this remedy fails.
This needs to be re-evaluated and a proper record made to support
the remedy, and should be open to full and meaningful  public
review and comment.

13. LAND DISPOSAL RESTRICTIONS (LDRS):

I have grave concerns about the application of the
Corrective  Action Management Unit (CAMU) rule and the Area of
Contamination (AOC) concept to avoid complying with Land Disposal
Restrictions  (LDRs). The application of the AOC concept at RMA
goes well beyond the definition of AOC in the NCP preamble. The
CAMU rule is currently being challenged and is obviously illegal.
It is wrong to use these machinations to avoid federal regulation
and LDRs.
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14. BIOTA :

There Is no selected remedy, only a selected process. A
remedy needs to be chosen, with full and meaningful public
participation and comment.

This should be made a separate Operable Unit. Short tern
destruction  of biota would be justified to attain long-term
habitat improvement by detoxification of contaminants.

15. TRENCHES :

The Shell Trenches are extremely toxic and must be treated
and detoxified. It is a relatively small site but constitutes
some of the worst contamination. The proposed cap and slurry are
inadequate to remedy this site and the remedy is not protective.

It is proposed that the Army Trenches be capped with
concrete. This is absolutely inadequate. The Army Trenches
contain Unexploded Ordinances (UXO) and it is ridiculous  to leave
UXO next to an international  airport. A feasibility study needs
to be done to remove the UXO and the soils on this site must be
treated by detoxification of the high levels of contaminants.

16. LAKE SEDIMENTS:

There is no proposed remedy for lake sediments. This site
needs to be made a separate Operable Unit for evaluation and
development of a remedy with full and meaningful public review
and comment.

In conclusion  I hereby and formally request that all
stakeholder comments and documents from the SAPC negotiations as
well as all public comments from the public meeting held on the
Proposed Plan at the Rocky Mountain Arsenal on November 18, 1995,
by incorporated in written form, and in their entirety,
into these public comments.

Sincerely,

Eaq:’i!!
Community CO-Chairperson
Remedial Advisory Board (RAB), Rocky Mountain Arsenal

Member of RMA, Site Specific Advisory Board (SSAB)
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June 11.1996
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\7! \-;(~\ (~:
Ofice  of the Program Manager

Ms Sandra Jaquith
Attorney  at Law
844 Downing  Street
Denver. Colorado 80218

Dear Ms Jaquith:

u

{f

( ;’ 50 +.--$
‘ G’‘L

Thank you for your comments  on the Rocky Mountain  Arsenal (RMA) On-Post  Proposed
Plan Public input is an important  component  of the remediation  process,  and your participation
in the process  helps maintain  the dialogue between  the U.S. Army and the public.

Enclosed are responses to your comments  in the order they appeared  in your letter

If you have additional questions or concerns  regarding  the ILMA On-Post Proposed  Plan,
please  direct them to Mr. Brian Anderson  of this off]ce at 303-289-0248  Thank you again for
your comments.

Sincerely.

.gH.’yq’(*

Colonel. U.S. Army
Program  Manager

Enclosures

Copies Furnished:

Captain Thomas  Cook. Litigation Attorney,  Rocky Mountain  Arsenal
Building  111, Commerce City, Colorado 80022-1748

k!r Robert Foster,  U S Depaflment of Justice, 999- 18th Street.
Suite  945, N’orth Tower. Denver. Colorado 80202

Program  Manager Rocky Mountain  Arsenal, Attn AMCPM-RVI-D, Document Tracking
Center,  Commerce City, Colorado 80022-1748

Readiness is our Profession



U.S. ARMY RESPONSES  TO COMMENTS  FROM MS. SANDRA JAQUITH
ON THE ROCKY MOUNTAIN ARSENAL ON-POST  PROPOSED  PLAN

eneral  C omment~
(Pages 1-3 of the letter)

The Army believes the public comment  process  for the On-Post Proposed  Plan is a usefbl  tool
that can help shape and define  the terms to which  the parties agreed  in the Agreement  for a
Conceptual  Remedy for the Cleanup of the Rocky Mountain  Arsenal (Conceptual  Remedy), As
you may recall.  previous to the Conceptual  Remedy, the parties were at a standstill and heading
into litigation over the major differences seen as a basis  for RMA remediation.  The Conceptual
Remedy, with the help of the Lieutenant  Governor  and an experienced  mediator,  helped the
parties reach a conceptual  agreement  based on compromise  without affecting the protectiveness
of the selected remedy.

The Army also believes that the public has provided valuable input  to the remediation  process at
RMA As you are aware,  the Conceptual  Remedy does not contain specifics about  the
remediation  that will soon begin  The parties are working hard to resolve the questions  that
remain.  and the public input is important  to that process. In addition. the ~my has included more
public participation  in the selection process than what is required  under the Comprehensive
Environmental  Response,  Consewation  and Liability  Act (CERCLA) by encouraging  any
interested party to participate  in the review and selection process  during the past years Many
comments  were reviewed  and considered  during the process.  While  no one will agree on every
aspect of the Record  of Decision (ROD), the Army believes that, with the help of the Parties and
public. the selected remedy will be fully protective  of human  heakh and the environment

The remediation  process has been ongoing for more than 15 years and has included substantial
reductions  in toxicity, especially  in groundwater  The Basin F Interim Response Action (IRA)
treated  more than 10 million gallons of highly contaminated  liquids  In addition, the sludges and
soils in contact  with the contaminated  liquid have been contained  in the Basin F wastepile,  which
will be moved  as pat-t  of the  final remedy to an on-post. state-of-the-at-t,  triple-lined  cell(s) of the
hazardous waste landfill  While landfills do not detoxi$  contaminants,  they do protect  people and
the environment  by cutting off exposure pathways.

The health  effects on people and wildlife  by many of the compounds  produced  at RMA have been
studied for many years. and this information is available  at the Joint Administrative  Record
Document Facility  (JARDF) Studies have been completed  by the Agency for Toxic Substances
and Disease Registry (ATSDR) independently  and in conjunction  with the Colorado  Department
of Public Health and Environment  (CDPHE). These studies showed  no conclusive  health impact
on the communities  surrounding  RMA Also, the final Public Health Assessment,  produced  by
ATSDR.  should  be complete  in the summer of 1996 The U.S. Fish and Wildlife  Service
(USFU’S)  has stated in numerous meetings that although adverse  impacts have been identified  in
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wildlife  within highly contaminated  areas, the general population  of wildlife  is healthy  based on
the studies completed  thus far. Other studies are continuing at RMA to more filly assess
potential health  impacts on wildlife.

A Medical Monitoring  Program for the surrounding  communities  has been identified as pan of the
On-Post ROD to measure  health  effects, if any, during the remediation  process.

Shell  has consistently  supported  the remediation  process in many ways. They have participated  in
many innovative studies (e.g.,  thermal resorption, enhanced  soil  vapor extraction, and air
sparging) and have been instrumental  in providing data that would suppo~  or dismiss various
remediation  technologies.  Again,  the Army reemphasizes  that the Conceptual  Remedy was not
the product of one party dictating its agenda  to the other parties. The Conceptual  Remedy was a
compromise  for all parties involved  in order to provide a My protective, cost-effective, and
implementable remedy.

During the formulation  and selection of the remedy, members of the public and some local
governmental  organizations  expressed  keen interest in the creation  of a Trust Fund, as you do in
your comment,  to help ensure the long-term  operation  and maintenance  of the remedy. The
Parties have committed  to good-faith  best effofis to establish  such a Trust Fund. as described  in
the ROD Principal and interest from the Trust Fund would be used to cover the costs of long-
term operation  and maintenance  throughout  the lifetime  of the remedial program.  These costs are
estimated to be approximately  $5 million per year (in 1995 dollars).

The Parties intend  that if the Trust Fund is created  it will include  a statement containing the
reasons for the creation  of the Trust Fund. a time frame for establishing and finding the Trust
Fund, and an appropriate  means to manage and disburse money from the Trust Fund. The Parties
are also examining possible options that may be adapted  from tmst finds  involving federal funds
that exist at other remediation  sites. The Parties recognize  that establishing a Trust Fund may
require special  congressional  legislation and that there are restrictions on the actions  federal
agencies can take with respect  to such legislation Because  of the uncertainty  of possible
legislative  requirements and other options. the precise terms of the Trust Fund cannot now be
stated

A Trust Fund group will be formed to develop a strategy  to establish the Trust Fund. The
strategy group may include  representatives  of the Parties (subject to restrictions  on federal agencl
participation),  local governments.  affected communities,  and other interested stakeholders  and -
will be convened  with 90 days of the signing of the ROD



sDec ific Comment$

1. one ODerable U nit (OU)

The Amy  considers  the definition of one On-Post OU the best approach to manage  waste
from different sites at RMA and to use alternatives  that are more efllciently implemented  on a
large  scale. There is no legal requirement  to subdivide this site into more than one OU. The
Army has, however,  treated some individual  contaminated  sites in the W program.

The kmy has long recognized  that successful environmental  restoration  projects require
input  of interested  community  residents  and has conducted  more than 20 open houses and public
meetings to enable those interested  to voice their concerns.

2. J3as in F WasteDil~

The Army has consistently  tested the wastepile  liner systems and found them to be in
excellent  condition. The Army believes that the Basin F wastepile.  in its present  state, will be in
good operating  condition at least until  such time that it is moved to the new landfill.  Although  the
wastepile  liner  itself cannot  be tested  without  potentially  disturbing  its integrity,  an identical  liner

system  under  Pond A. which  was in constant  contact  with Basin F liquid for seven years, was
tested during its closure and was found to be in excellent condition. These data provide a strong
indication  that the liner system will tiny contain the waste as long as it is needed

The temperature  and process  for d~ing, which  is water evaporation.  is very different from
the temperature  required for destruction  or resorption of pesticides. As has been explained in the
public meetings, thermal resorption or incineration processes operated  at high temperatures
would be needed to vaporize  and destroy  the pesticides Additionally, pesticides  have low vapor
pressure.  very 10WJ water volubility.  and are immobile.  they consequently  pose a low risk with
regard to migration and are good candidates  for containment  technologies.

3* ~roundwater

In response to your comment  about an alternati~e water supply,  the Proposed  Plan states
that the Army and Shell  are committed  to providing an additional 4,000 acre-feet of water to
South Adams County  Water and Saitation District (S.ACU’SD)  The Army and Shell have
reached an Agreement  in Principle. enclosed with these responses,  with SACWSD that includes
payment of $48.8 million to S.4CWSD  and requires (hat S.ACWSD water be supplied to
consenting  drinking water well owners within the dilsopropyl methylphosphonate  (DIMP, an
RNIA byproduct)  plume  footprint  by January 1999 In addition, the Agreement  in Principle
requires S.4CWSD  to provide 4.000 acre-feet  ofuater to Commerce City and the Henderson
kea bv 2004 The parties involved  in the water neg(~~lfillons  believe  that the settlement  is fair
and will permit SACWSD to secure an adequate water supply to satis~ Commerce City’s  and



Henderson’s water needs.  Ifyouhave  anyquestions regarding  thewater  supply,  please contact
Mr Tim Kilgannon of this office at 303-289-0259  or Mr. Larry Ford of SACWSD at
303-288-2646.

4. Boundarv  Svste m~

The bounda~ systems are effective with respect  to all currently  identified contaminants.
DIhfP and chloroform  are treated at the RMA boundaries  to levels below their respective
standards  Remediation  goals have been established for chloride and sulfate in conceti with
CDPHE and the U.S. Environmental  Protection  Agency (EPA). N-nitrosodimethylamine
(NDMA) is currently  being  monitored;  if this program identifies an NDMA problem,  potential
modifications  required  to achieve the remediation  goals will be included in the remedial design.

5. Public Attendance  at Meet in=

The Army believes that it is not practical for members  of the public to attend  all technical
and day-to-day operations  meetings regarding  the RMA remediation. The Army has found that
smaller meetings can be more focused. where decisions and progress can be made more
efficiently.  However, the relevant information generated in meetings between the Parties is shared
with the public in Restoration  Advisory Board  and Site-Specific  Advisory Board meetings  and \ia
newsletters and other means (e. g.. the Internet).

6. Soil Trent ment Limit$

The excavation  depths of 10 feet (5 feet in South Plants) and the excavation  volumes
discussed in the Proposed Plan and incorporated  into the ROD are based on the Remedial
Investigation  (contaminant  types and concentrations  in soil), the Risk Assessment  (exposure
pathwa!s  and risk-based contaminant  limits),  and the Feasibility  Study (remediation criteria and
selectlon of remedial  alternatives)  The Army believes these depths and volumes are appropriate
in light of the extensive sampling that has been performed and the identified  vertical distribution (~f
contaminants

7. m

Dioxin  and firan sampling was undertaken  by CDPHE, and the analytical  results are
presently being evaluated  by the Biological Advisory Subcommittee  (BAS). Although  The Armf
believes that the currently identified contaminants of concern include all contaminants
representing the greatest potential for risk, other contaminants may become a concern in the
future (e g , dioxin).  In such an instance. the contaminant  will be evaluated  with respect to the
remedy selected,  designed, or implemented to ensure that the remedy remains protective  of hum~rl
health  and the environment.



8. Hex Pit

Subject to the results oftreatability  testing and technology  evaluation, an innovative
thermal technology will be used to treat approximately 1,000 bank cubic yards (BCY) of principal
threat material from the Hex Pits. Solidification will become  the selected remedy  if evaluation
criteria for the innovative technology  are not met. The remaining 2,300 BCY will be excavated
and disposed in the on-post  hazardous  waste landfill.

9. Emerggncv  Plan

Emergency  plans are typically  part of the post-ROD remedial design activities. The
Parties and the public will be kept informed of contingency  plans as they are written.

10. Sou th Plants

The reason for the elimination of light,  nonaqueous-phase  liquid (LNAPL) treatment is
that the extractable  volume of the plume  was determined  to be much  less than had been expected
Shell  performed  a pilot-scale  study for removal of LNAPL over a 6-month period and was able to
remove only about 50 gallons of LNAPL They concluded  that the volume of extractable LNAPL
was much less than previously estimated and that efficient  removal and treatment  could not be
achieved at that extraction  rate It appears  that a significant  fraction of the LNAPL is contained  in
the soil pores and is not mobile  Because  the LNAPL is not highly mobile, it would not be
classified  as a “principal threat.”  Because  the LNAPL cannot be efficiently reversed, the preferred
remedy is to allow the ongoing natural attenuation  to continue  and to monitor the plume, The
remedy, accumulation  of extractable  \’olume, and potential extraction  will  be reevaluated  as pan
of the 5-year site review

Water levels at Lake Ladora and Lower Derby Lake will be maintained to support  aquatic
ecosystems  The biological  health  of the ecosystems  will continue  to be monitored.  Lake-level
maintenance  or use of other means of hydraulic  contaminant  or plume control  will be used to
prevent South Plants plumes from migrating into the lakes at concentrations  exceeding  Colorado
Basic Standards  for Groundwater  at the point of discharge  Groundwater  monitoring  will be used
to demonstrate  compliance

There is no evidence of significant  migration beyond  the South Tank Farm Plume boundary  at this
time Migration  of contaminants  in this area is very slow due to the hydrogeological  conditions.
and contaminants  appear to be attenuated by natural processes,  such as biodegradation,  at the
edge Of the plume  Samples from the deeper  aquifer show no evidence  of contamination.  Plume .
movement  will be fhrther reduced  through  construction  of soil covers over South Plants, which
will result  in continued  lowering of the water table and reducing  hydraulic gradients.
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The comparative  analysis  for the Lime Basins indicates that the landfill  alternative  is more cost-
effective than a solidification alternative. Disposal in the enhanced  landfill  is protective  of human
health  and the environment.

11. Letter had omitted #l 1.

12. Former  Basin F

In situ solidification was identified  as a representative  process option  for Former Basin F
during the Development  and Screening  of Alternatives.  During  the Detailed  Analysis  of
Alternatives  (DM), solidification formed part of a remedial alternative  for that site and was
retained for fbtiher  evaluation. During the early  stages of the D~ in situ thermal treatment (RF
heating) appeared  promising as an in situ technology and was tested in pilot scale at the Former
Basin F site.  The pilot-scale  test could not demonstrate  effective treatmetlt of pesticides, so that
technology  was removed  from fbrther consideration  and was replaced  by in situ solidification.
Solidification/stabilization  is not considered  an emerging or unproven  technology  by EPA. As of
the end of fiscal  year 1993,  both in situ and ex situ solidification had been selected in numerous
RODS nationwide.  although solidification is not frequently used to treat organic contaminants.
Necessary  testing will be performed  prior to implementation  of the in situ solidification treatment
technology  to ensure that stabilization chemicals are compatible  with the waste,  that the products
are stable.  and that treatability goals can be met. If the selected process is ineffective. an
alterna(i~’e  technology  may be adopted  through  the ROD amendment  process.  In addition. during
the remedial  desigrdremedial  action process,  contingency  plans and public involvement will be
important.

13. Lnnd Dispos nl Restrictions  (LDR)

While it is true the Corrective Action Management  Unit (CAMU) rule is currently  being
challenged. the EPA supports  the concept.  and the State of Colorado  in the Colorado  Hazardous
Waste Management  Act (CHWMA) has adopted  it. EPA’s goal in establishing  the CAMU Rule
was to “provide  remedial  decision  makers  with an added measure of flexibility  in order to
expedite  and improve remedial  decisions” while “existing closure  regulations  and requirements
for [Resource Consewation  and Recovery  Act] RCRA-regulated  units, which require  closure
to occur in a manner that is protective  of human health and the environment,  remain in effect. ”
Purpose and Context  of the CAMU Rule, 58 Fed. Reg. 8654 (1993) (to be codified  at 40
C. F.R. Parts 260, 264, 265, 268, 270. and 271). The on-site landfill that is central to the
CAMU will meet applicable  CHWMA requirements.

The area of contamination  (AOC) is a CERCLA concept that is used to determine
whether RCRA land disposal restrictions  are applicable  to CERCLA  response actions. The use
of the AOC concept  at RMA is appropriate  based on applicable  laws, regulations  and site
conditions.



14. Biot~

In addition  to the human hdth exceedance  sites that will be remediated  (in which biota
sites will be remediated as well), large areas of low contamination  level  surficial soil were
identified  for remediation,  as shown in Figure  9.3-1  of the ROD. Additional  areas of surficial
soil  contamination  known as the “Area of Dispute”  (see Figure  6.2-6) are currently  being
monitored  to evaluate whether  unacceptable  levels of exposure  (i. e., risk) exist for the “Area
of Dispute”  shown on that figure. The monitoring  and evaluation  process detailed  in the ROD
will continue  ongoing  efforts by the BAS to identify areas that may pose risk to biota and to
refine the areas to be remediated.  The public  will be kept informed about the Parties’
findings.

15. Tr-

The selected remedies for the Shell and Army Trenches  were based on a combination  of
criteria described in the DAA, including  short-term risks during remediation  and
implementability.  The combination  of RCRA-equivalent  caps and slurry walls selected  for
these sites will effectively  interrupt  exposure  pathways  and minimize infiltration  of
precipitation  through  remaining contaminated  material. The Army believes  that these remedies
will prevent exposure  to or migration  of contamination  and that they are protective  of human
health  and the environment  over the short and long term.

16. Lake Seciim~

Approximately  38,000  BCYof lake sediments  will be removed and placed in either the
on-post  hazardous  waste landfill or Basin A Consolidation  Area as part of the selected remedy.
This action addresses the potential  human health and biota risks identified  to date. The
USFWS will continue  monitoring  the lakes to evaluate  the need for additional  action.

.
onclu$lou

Public meeting  comments  on the Steering  and Policy Committee  documents  are
available at the JARDF. The only comments  included as part of the On-Post  ROD are
comments made by the Parties and public on the On-Post  Proposed  Plan. However, many of

the concerns  raised during public meetings  are contained  within the Proposed  Plan comments
and Responsiveness  Summary of the ROD.
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AGREEMENT IN PRINCIPLE REGARDING A WATER SUPPLY BETWEEN
SOUTH ADAMS COUNTY WATER AND SANITATION DISTRICT (SACWSD),
THE ARMY AND SHELL OIL COMPANY

1. PAYMENT BY THE ARMY AND SHELL WILL BE IN THREE ANNUAL
INSTALLMENTS,  $16 MILLION, $16 MILLION, AND $16.8 MILLION.  THE FIRST
PAYMENT TO BE MADE WITHIN 90 DAYS OF 10CTOBER  1996. SUBJECT TO
THE AVAILABILITY OF FUNDS.

2. PAYMENT OF THE ABOVE SUM IS CONDITIONED ON ADHERENCE TO THE
FOLLOWING TERMS. OTHER TERMS AND CONDITIONS WILL BE THE
SUBJECT OF FURTHER NEGOTMTION.

A. PAYMENTS WILL BE HELD IN TRUST FOR SACWSD. TRUSTEE TO
BE CHOSEN BY THE ARMY& SHELL WITH SACWSD CONCURRENCE. ANY
INTEREST THAT ACCRUES MUST BE RETURNED TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP  OWNERS OF DOMESTIC  WELLS IN THE
DIMP FOOTPRINT  WHO CONSENT  TO BE INCLUDED XN THE SOUTH ADAMS
COUNTY WATER  AND SANITATION  DISTIUCT AND WHO CONSENT  TO BE
HOOKED  UP; AND SUCH HOOK UPS WILL BE COMPLETED  NOT LATER THAN
THE 24TH MONTH  AFTER THE DATE OF THE INITIAL PAYMENT FOR THOSE
WHO CONSENT BY THE 20TH MONTH AFTER THE INITIAL PAYMENT.
THOSE WHO REQUEST TO BE HOOKED UP AFTER THE 20TH MONTH WILL
BE HOOKED UP WITHIN A REASONABLE TIME. AS NOTED IN G, BELOW,
SACWSD WILL NOT BE RESPONSIBLE  FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO IS NOT RESPONSIBLE  FOR EXIXNIXNG THE h4AIN
WATER DISTRIBUTION SYSTEM BEYOND THE DIMP FOOTPRINT AS
FINALLY DETERMINED IN THE ON-POST ROD. THE MAIN WATER
DISTRIBUTION SYSTEM FOR THE HENDERSON  AREA (12” DIAMETER PIPE
SYSTEM) WILL BE COMPLETED BY THE 24TH MONTH AFTER THE INITIAL
PAYMENT. SACWSD WILL RECEIVE FROM THE TRUST ACCOUNT $3,950 FOR
EACH HOME CONNECTED IN THE NEW SERVICE AREA AND $2,265 FOR
EACH HOME CONNECTED IN THE OLD SERVICE AREA, UP TO A TOTAL OF
130 HOMES. A’ITACHED IS THE MAP THAT SHOWS THE LATEST DIMP
PLUME WHICH IS TO BE UPDATED PWOR TO THE FINALIZATION OF THE
ON-POST ROD.

C. SACWSD MUST CO~CT FOR WATER RIGHTS OR SUPPLY BY
NOT LATER THAN SIX MONTHS -R THE DATE OF THE FINAL PAYMENT. -

D. PAYMENTS FROM THE TRUST TO SACWSD MUST BE TIED
DIRECTLY TO THE ACQUISITION AND DELIVERY OF 4000 ACRE FEET OF
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WATER AND THE HOOK UP OF WELL OWNERS IN THE KENDERSON AREA.
ALL EXPENDITURES  BY SACWSD PAID FROM THE TRUST ACCOUNT WILL
BE SUBJECT TO AUDIT BY THE ARMY AND SHELL. UP TO S43 MILLION MAY
BE SPENT ACQmG AND DELIVERING THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE SPENT ON HOOK UPS IN THE
HENDERSON AREA. THE RE~G $1.15 MILL1ON IS TO OFFSET
INFLATION OR CONTINGENCIES. ANY EXPENDITURES CHALLENGED  BY
THE ARMY, SHELL, OR THE TRUSTEE WLL BE SUBMITTED TO THE
ALTERNATIVE DISPUTE RESOLUTION (ADR) METHOD DESCRIBED IN E,
BELOW.

E. AN INDEPENDENT QUALIFIED AGENT, WHO IS A SENIOR WATER
RESOURCE EXPERT WITH EXPERIENCE IN ACQUIRING AND DELIVERING
WATER, WILL BE SELECTED BY SACWSD, WITH THE CONCURRENCE OF
THE ARMY AND SHELL, TO DIRECT THE SELECTION, ACQUISITION,  AND
IMPLEMENTATION OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPERATIONAL BY 10CTOBER 2004. THE TERMS OF THE AGENCY
WTLL BE AGREED UPON SACWSD, THE ARMY AND SHELL.  THE ARMY AND
SHELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT BID
PACKAGES FOR THE WATER DELIVERY SYSTEM. THE CONSTRUCTION
FIRM OR FIRMS TO CONSTRUCT THE PROJECT’ OR PROJECTS  WTLL BE
SELECTED BY COMPETITIVE BID BASED ON A SOLICITATION PROCESS
CONCURRED IN BY THE ARMY AND SHELL. THE COSTS ASSOCIATED WITH
IMPLEMENTING THIS SECTION WILL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREE= ARISING REGARDING THE WIPLEMENTAT’iON OF THIS
SECTION WILL BE SUBMITTED TO A FORM OF ADR CONSISTING OF
SUBMISSION OF THE DISPUTE TO THREE WATER RESOURCE EXPERTS;  ONE
SELECTED BY TKE ARMY AND SHELL; ONE SELECTED BY SACWSD; AND
ONE SELECTED BY THE INDEPENDENT  AGENT OR BY THE AGREEMENT OF
THE TWO SIDES IF THERE IS NO INDEPENDENT  AGENT. THE COST OF ADR
WILL BE BORNE BY THE PARTIES WXTH EACH SIDE PAYING FOR ITS
EXPERT AND EACH SIDE PAYING 50% OF THE COST OF THE EXPERT FOR
THE INDEPENDENT AGENT.

F. ALL FUNDS REMAINING IN THE TRUST ACCO~T AT THE
COMPLETION OF THE WATER PROJECTOR ON 1 OCTOBER 2004,
WHICHEVER OCCURS FIRST, wLL WVERT TO THE ARMY AND SXELL.
REVERSION INCLUDES ANY SAmGS REAL~D BY SACWSD FROM COST
SHARING PROJECTS WITH OTHER ENTITIES. REVERSION MAY BE DELAYED
WHERE UNKNOWN OR UNEXPECTED CONDITIONS OR CIRCUMSTANCES
PREVENT COMPLETION OF TKE PROJECT BY 10CTOBER 2004. WHETHE&
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WILL BE SUBJECT
TO THE METHOD OF ADR DESCIUBED IN E, ABOVE.

2
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G. SACWSD AGREES  TO SATISFY  THE OBLIGATIONS  CONTAINED IN
ITEMS 16 AND 17 OF TKE AGREEMENT  ON A CONCEPTUAL  REMEDY FOR
THE CLEAN Up OF ROCKY  MOUNTAIN ARSENAL.  THE PAYMENTS TO
SACWSD WILL CONSnm COMPLETE SAT’ISFAC~ON OF THE ARMY AND
SHELL’S  OBLIGATIONS  CONTAINED IN ITEMS 16 AND 17 AND COMPLETE
SATISFACTION OF ALL COSTS ASSOCIATED  WITH THE TERMS AND
CONDITIONS NECESSARY TO EXECUTE  THESE  OBLIGATIONS.  ALL COSTS
NECESSARY TO EXECUTE THE REQUIREMENTS  OF THIS AGREEMENT,
UNLESS OTHERWSE EXPRESSLY STATED,  WILL BE PAID OUT OF THE
TRUST ACCOUNT. SACWSD WALL NOT BE RESPONSIBLE  FOR MONITORING
REQUIRE-S  TO BE PERFORMED  BY THE ARMY AND SHELL IN
ACCORDANCE WITH ITEM 17 AND SACWSD WILL NOT BE RESPONSIBLE
FOR HOOKING  UP MORE THAN THE FIRST 130 WELL OWNERS. ANY
Additional  HOOK  UPS REQUIRED UNDER THE TERMS OF ITEM 17 WILL BE
THE RESPONSIBILITY OF THE ARMY AND SHELL.

H. SACWSD  WANES AND RELEASES  THE ARMY AND SHELL FROM
ALL RESPONSE COSTS AND CLAIMS FOR DAMAGES FOR ALL RMA
CONTAMINANTS AND POLLUTANTS IN THE SACWSD WATER THAT ARE
KNOWN OR DETECTED PRIOR TO, OR AT THE TIME OF, THE SIGNING OF
THE ON-POST RECORD OF DECIS1ON (ROD). PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACWSD AT THE TIME OF THE SIGNING OF THE
ON-POST ROD WILL BE DETE~D BY AGREEMENT OF THE PARTIES
PRIOR TO SIGNING THE FINAL AGREEMENT CONTEMPLATED  BY THIS
AGREEMENT IN PRINCIPLE..

I. ANY REUSABLE RETURN FLOWS ASSOCIATED WITH ANY WATER
SOURCE ACQUIRED WILL BE MADE AVAILABLE TO SACWSD FOR
REPLACEMENT OF DEPLETIONS  mER ITS EXISTING AUGMENTATION
PLAN FOR THE FIRST THREE YEARS FOLLOWING THE INITIAL DELIVERY
OF WATER FROM THE NEW WATER SOURCE XN ANNUAL AMOUNTS TO BE
DETER.MTNED  ACCORDING TO REASONMLE NEED, OTHERWISE mm
FLOWS ASSOCIATED  WITH THE NEw WA=R  SOURCE, AND ANY WATER
UNUSED BY SACWSD FROM THE WATER SOURCE ITSELF, SHALL BE MADE
AVAILABLE AT ARMY AND SHELL EXPENSE FOR THE REMEDIATION OF
RMA FOR NOT LESS THAN 10 ~, m ANNUAL AMOUNTS TO BE
DETERMINED  ACCORDmG TO HONABLE NEED. THE FINAL PERIOD TO
BE AGREED UPON. AFTER REMEDIAmON,  ALL RETURN FLOWS WILL
RETURN TO THE USE OF SACWSD. EACH PARTY WILL BE RESPONSIBLE
FOR ANY NECESSARY APPROVALS. DIsp~s ARISmG OVER THE
IMPLEMENTA~ON OF ‘H-HS SECmON wLL BE SUBMHTED TO ADR AS
DESCRIBED IN E, ABOVE.

J. SACWSD WILL W~ AND OTHERWISE DEMONSTRATE IT IS
AUTHORIZED  AND QUALIFIED TO ENTER INTO THIS AGREEMENT, ACQUIRE
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AND PROVIDE WATER AND HOOK UP WELL OWNERS, SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD
WILL BE RESPONSIBLE FOR PERMITTING,  ADJUDICATION, AND OTHER
REQUIREMENTS OF STATE AND FEDEIUL LAW.

K. PARTICIPATION  BY THE ARMY AND SHELL, OR BY THEIR
REPRESENTATIVES,  IN OVERSIGHT IN NO WAY CONSTITUTES  AN EXPRESS
OR IMPLIED  WARRANTY OR REPRESENTATION  REGARDING THE
ADEQUACY, SUITABILITY, OR LEGALITY OF SACWSD OR THE
INDEPENDENT  AGENT’S ACTIONS  TO OBTAIN  OR PROVIDE  WATER.

L. ALL PARTIES RESERVE ANY IUGHTS THEY MAY HAVE
REGARDING NONPERFOWCE BY THE OTHER PARTIES.

M. THIS AGREEMENT IS SUBJECT TO COMPLIANCE WITH ALL
APPLICABLE LAWS AND WILL BECOME Effective AND BINDING WHEN
INCORPOMiTED BY REFERENCE IN THE ON-POST ROD.

N. THE AMOUNT AGREED  UPON IS SUBJECT TO APPROPIUATE
CREDITS FOR ANY ARMY AND SHELL CONTRIBUTIONS  TO WATER OR
XNHU4STRUCTURE,  SUBJECT  TO SAC.WSD APPROVAL.  APPROVAL WILL
NOT BE WITHHELD  UNREASONABLY.  DISPUTES  WILL BE SUBMITTED TO
THE METHOD  OF ADR DESCRIBED  IN E, ABOVE.

O. ALL PARTXES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS ASSOCIATED WITH THE ACQUISITION  AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S  RESPONSIBILITY. THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS TO ALLOW THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER SYSTEM.

Q. QUARTERLY  PROGRESS REPORTS WILL BE MADE BY SACWSD, OR
ITS REPRESENTATNE, TO THE RMA COUNCIL.

R. THE ARMY OR SHELL WILL PAY, IF NECESSARY,  WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED S1 MILL1ON TO
PURCHASE AN OPTiON ON WATER  AGREED  TO BY SACWSD, THE ARMY
AND SHELL. THIS SUM WILL BE CREDITED AGAINST THE FIRST ANNUAL
PAYMENT UNDER SECTION 1, ABOVE.

version 10- 26/01/96
.
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June 11, 1996

OffIce of the Program Manager

Ms Shirley M. Jentsch
3544 Dyanna Dr.
Thornton,  Colorado  80241

Dear Ms. Jentsch:

Thank you for your comments  on the Rocky Mountain  Arsenal -) On-Post  Proposed
Plan Public input  is an important  component  of the remediation  process, and your participation
in the process helps maintain the dialogue between the U.S. Army and the public.

The Amy  and Shell  Oil Company  (Shell) successfi.dly negotiated  with South Adams
County Water and Sanitation District (SACWSD) to arrive at an Agreement in Principle. This
agreement.  enclosed with this letter. includes payment of $48.8 million to SACWSD and requires
that SACWSD provide the water to consenting  drinking water well owners within the diisopropyl
methylphosphonate  (DINfP. an RMA byproduct)  plume  footprint  by January  1999 In addition,
the Agreement  in Principle requires SACWSD to provide 4,000 acre-feet of water to Commerce
Cit>’ and the Henderson  area by 2004 The parties involved  in the water negotiations  believe  that
the settlement is fair and will permit SACWSD to secure an adequate  water supply  to satisfy
Commerce  City’s and Henderson’s water needs If you have any further questions  regarding  the
water supply, please contact  Mr. Tim Kilgannon of this office at 303-289-0259  or Mr Larry Ford
of S.ACW’SD at 303-288-2646.

The health  effects on humans and wildlife  to many of the compounds  produced  at RMA
have been studied for many years. and this information is available  at the Joint Administrative
Record Document Facility  (JARDF) Studies have been completed  by the Agency for Toxic
Substances  and Disease Registry (ATSDR) independently and in conjunction  with the Colorado
Depaflment of Public  Health and Environment  (CDPHE). These studies showed  no conclusive
health impact  on the communities  surrounding  RMA.  The final Public Health  Assessment,
produced  by ATSDR+  will be complete  in the summer of 1996. The U.S. Fish and Wildlife
Sem’ice ( USFWS) has stated in numerous  meetings that although adverse impacts have been
identified  in wildlife  within highly contaminated  areas, the generaI population  of wildlife  is healthy
based on the studies completed  thus far. Also, other studies are continuing at RMA to more filly “
assess any health  potential impacts on wildlife

A Medical Monitoring  Program for the surrounding  communities  has also been identified as part
of the Proposed Plan to measure  health  effects, if any, during the remediation,  The primary goals
of the Medical Monitoring  Program  are to monitor  any off-post impact on human due to
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health  the RMA remediation.  This Program will continue  until the soil remediation  is completed
A Medical Monitoring  Advisory Group has been established to evaluate  specific issues covered by
the Medical Monitoring Program. The Group is composed of representatives  of the Army, SM.
the U. S Environmental  Protection  Agency (EPA), CDPHE, Tn-County  Health  Department,
ATSDR,  the USFWS, Denver Health and Hospitals,  and the Site-Specific  Advisory  Board.  The
Group also includes community  representatives  from the cities  of Commerce City, Henderson,
Denver. Montbello,  and Green Valley  Ranch.  If you would like  more information  on the Medical
Monitoring  Program or wish to participate as part of the Medical Monitoring  Advisory  Group,
please call  Ms. Mary Seawell of the CDPHE at 303-692-3327.

Five-year site reviews are intended to evaluate whether the response action remains
protective  of humans and the environment.  Statuto~  five year reviews are required  no less often
than each five years aller the initiation  of remedial  action.  The Army appreciates  your comment
that a piecemeal review process would be undesirable. The Army intends each periodic review to
be performed  on the site remedy as a whole.

If you have any additional questions  or-concerns  regarding  the RMA On-Post  Proposed
Plan. please direct them to Mr. Brian  Anderson  of this office  at 303-289-0248.  Thank you again
for your comments.

Sincerely, . .

.&-dML’+
Eugene  H Bishop
Colonel. U S Army
Program Manager

Enclosure

Copies Furnished:

Captain Thomas Cook, Litigation Attorney.  Rocky Mountain  Arsenal
Building 111, Commerce City, Colorado 80022-1748

Mr Robert  Foster.  U. S Depaflment of Justice, 999- 18th Street,
Suite 945, North Tower, Denver. Colorado  80202

Program Manager Rocky Mountain  Arsenal, Attn AMCPM-IZMI-D,  Document  Tracking
Center.  Commerce City, Colorado 80022-1748



AGREEMENT  IN PRINCIPLE REGARDING A WATER  SUPPLY BETWEEN
sOUTH ADAMS COUNn WATER AND SANITATION DISTRICT (SACWSD),
THE ARMY AND SHELL OIL COMPANY

1. PAYMENT BY THE ARMY AND SHELL WILL BE IN TKREE ANNUAL
INSTALLMENTS,  S16 MILLION, $16 MILLION, AND $16.8 MILLION. THE FIRST
PAYMENT’ TO BE MADE WITHIN 90 DAYS OF 10CTOBER  1996. SUBJECT TO
THE AVAILABILITY OF FUNDS.

2. PA~ OF THE ABOVE SUM IS CONDITIONED ON ADHERENCE TO THE
FOLLOWING TERMS. OTHER TERMS AND CONDITIONS WILL BE THE
SUBJECT OF FURTHER NEGOTIATION.

A. PAYMENTS WILL BE HELD IN TRUST FOR SACWSD. TRUSTEE TO
BE CHOSEN BY THE ARMY& SHELL WITH SACWSD CONCURRENCE. ANY
INTEREST THAT ACCRUES MUST BE RETURNED TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP  OWNERS OF DOMESTIC WELLS IN THE
DLMP FOOTPRXNT WHO CONSENT TO BE INCLUDED IN THE SOUTH ADAMS
COUNTY WATER AND SANITATION DISTRICT AND WHO CONSENT TO BE
HOOKED UP; AND SUCH HOOK UPS WLL BE COMPLETED NOT LATER THAN
THE 24TH MONTH AFTER THE DATE OF THE INITIAL PAYMENT FOR THOSE
WHO CONSENT BY THE 20TH MONTH AFTER THE INITIAL PAYMENT.
THOSE WHO REQUEST TO BE HOOKED UP AFTER THE 20TH MONTH WILL
BE HOOKED UP WITHIN A REASONABLE TIME. AS NOTED IN G, BELOW,
SACWSD WILL NOT BE RESPONSIBLE FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO IS NOT RESPONSIBLE FOR EXTENDING TKE W
WATER DISTRIBUTION  SYSTEM BEYOND THE DIMP FOOTPRINT AS
FINALLY DETERMINED IN THE ON-POST ROD. THE MAIN WATER
DISTRIBUTION SYSTEM FOR THE HENDEMON AREA (12” DIAMETER PIPE
SYSTEM) WILL BE COMPLETED BY m 24TH MONTH AFTER THE INITIAL
PAYMENT. SACWSD WILL RECEIVE FROM THE TRUST ACCOUNT $3,950  FOR
EACH HOME CONNECTED IN THE NEW SERWCE AREA AND $2,265 FOR
EACH HOME CONNECTED IN THE OLD SERWCE AREA, UP TO A TOTAL OF
130 HOMES. ATTACHED IS THE MAP THAT SHOWS THE LATEST DIMP
PLUME WHICH IS TO BE WDATED PRIOR ~ = FNAL~nON OF THE
ON-POST ROD.

C. SACWSD MUST CO~CT FOR WATER RIGHTS OR SUPPLY BY
NOT LATER THAN SIX MONTHS AFTER THE DATE OF THE FINAL PAYMENT. -

D. PAYMENTS FROM THE TRUST TO SACWSD MUST BE TIED
DIRECTLY TO THE ACQUISITION AND DELIVERY OF 4000 ACRE FEET OF
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WATER AND THE HOOK UP OF WELL OWNERS IN THE HENDERSON AREA.
ALL EXPE~I~S BY SACWSD PAID FROM THE TRUST ACCOUNT WILL
BE SUBJECT TO AUDIT BY THE ARMY AND SHELL. UP TO S43 MILLION MAY
BE SPENT ACQUUUNG AND DELIVERING THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE SPENT ON HOOK UPS IN THE
HENDERSON AREA. THE REMAINING $1.15 MILLION IS TO OFFSET
INFLATION  OR CONTINGENCIES. ANY EXPENDITURES CHALLENGED  BY
THE ARMY, SHELL, OR THE TRUSTEE WILL BE SUBMITTED TO THE
ALTERNATIVE DISPUTE  RESOLUTION (ADR) METHOD DESCRIBED IN E,
BELOW.

E. AN INDEPENDENT  QUALIFIED AGENT, WHO IS A SENIOR WATER
RESOURCE EXPERT WITH EXPERIENCE IN ACQUIRING AND DELIVERING
WATER, WILL BE SELECTED BY SACWSD, WITH TKE CONCURRENCE OF
THE ARMY AND SHELL, TO DRECT THE SELECTION, ACQUIS~ON, AND
IMPLEMENTATION OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPEWTIONAL BY 10CTOBER 2004. THE TERMS OF THE AGENCY
WILL BE AGREED UPON SACWSD, THE ARMY AND SHELL. THE ARMY AND
SHELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT  BID
PACIUGES FOR THE WATER DELIVERY SYSTEM. THE CONSTRUCTION
FIRM OR FTRMS TO CONSTRUCT THE PROJECT OR PROJECTS WILL BE
SELECTED BY COMPETITIVE BID BASED ON A SOLICITATION PROCESS
CONCURRED IN BY THE ARMY AND SHELL. THE COSTS ASSOCIATED WITH
IMPLEMENTING THIS SECTION WILL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREEMENT  ARISING REGARDING THE IMPLEMENTATION OF THIS
SECTION WILL BE SUBMITTED TO A FORM OF ADR CONSISTING OF
SUBMISSION OF THE DISPUTE TO THREE WATER RESOURCE EXPERTS; ONE
SELECTED BY THE ARMY AND SHELL; ONE SELECTED BY SACWSD;  AND
ONE SELECTED BY THE INDEPENDENT AGENT OR BY THE AGREEMENT OF
THE TWO MDES IF THERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WILL BE BORNE BY THE PARTIES WITH EACH SIDE PAYING FOR ITS
EXPERT AND EACH SIDE PAYING 50% OF THE COST OF THE EXPERT FOR
THE INDEPENDENT AGENT.

F. ALL FUNDS RE~G IN THE TRUST ACCO~T AT THE
COMPLETION OF THE WATER PROJECTOR ON 1 OCTOBER 2004,
WHICHEVER OCCURS FIRST, WILL REVERT TO THE ARMY AND SHELL.
REVERSION INCLUDES ANY SAmGS REALJZED BY SACWSD FROM COST
SHARING PROJECTS WITH OTHER ENTITIES. REVERSION MAY BE DELAYED
WHERE UNKNOWN OR UNEXPECl%D CONDITIONS OR CIRCUMSTANCES
PREVENT COMPLE~ON OF ~ PROJECT BY 10CTOBER 2N4. WHETHI%
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WILL BE SUBJECT -
TO THE METHOD OF A.DR DESCRIBED IN E, ABOVE.

2
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G. SACWSD AGREES TO SATISFY THE OBLIGATIONS CONTAINED IN
ITEMS 16 AND 17 OF THE AGREEMENT ON A CONCEPTUAL REMEDY FOR
THE CLEAN UP OF ROCKY MOUNTAIN ARSENAL. THE PAYMENTS TO
SACWSD WILL CONSTITUTE  COMPLETE SATISFACTION OF THE ARMY AND
SHELL’S OBLIGATIONS CONTAINED IN ITEMS 16 AND 17 AND COMPLETE
SATISFACTION  OF ALL COSTS ASSOCIATED WITH THE TERMS ~
CONDITIONS NECESSARY TO EXECUTE THESE OBLIGATIONS. ALL COSTS
NECESSARY TO EXECUTE THE REQUIREMENTS OF THIS AGREEMENT,
UNLESS OTHERWSE EXPRESSLY STATED,  WILL BE PAID OUT OF THE
TRUST ACCOUNT. SACWSD WXLL NOT BE RESPONSIBLE  FOR MONITORING
REQUIRE-S TO BE PERFORMED BY THE ARMY AND SHELL IN
ACCORDANCE WITH ITEM 17 AND SACWSD WILL NOT BE RESPONSIBLE
FOR HOOKING UP MORE THAN THE FIRST 130 WELL OWNERS. ANY
Additional HOOK UPS REQWD UNDER THE TERMS OF ITEM 17 WXLL BE
THE RESPONSIBILX~ OF THE ARMY AND SHELL.

H. SACWSD WAIVES AND RELEASES THE ARMY AND SHELL FROM
ALL RESPONSE COSTS AND CLAIMS FOR DAMAGES FOR ALL RNIA
CONTAMINANTS  AND POLLUTANTS IN THE SACWSD WATER THAT ARE
KNOWN OR DETECTED PRIOR TO, OR AT THE TIME OF, THE SIGNING OF
THE ON-POST RECORD OF DECISION (ROD). PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACWSD AT THE TIME OF THE SIGMNG OF THE
ON-POST ROD WILL BE DETERMNED BY AGREEMENT OF THE PARTIES
PRIOR TO SIGNING THE FINAL AGREEMENT CONTEMPLATED  BY THIS
AGREEMENT N PRINCIPLE..

I. ANY REUSABLE RETURN FLOWS ASSOCIATED WITH ANY WATER
SOURCE ACQUIRED WILL BE MADE AVAILABLE TO SACWSD FOR
REPLACEMENT OF DEPLETIONS UNDER ITS EXISTING AUGMENTATION
PLAN FOR THE FIRST THREE YEARS FOLLOWING THE INITIAL DELIVERY
OF WATER FROM THE NEW WA~R SOURCE IN ANNUAL AMOUNTS TO BE
DETERMINED  ACCOR.DWG TO REASONmLE NEED, OTHERWISE RETURN
FLOWS ASSOCIATED  WITH THE NEW WATER SOURCE, AND ANY WATER
UNUSED BY SACWSD FROM THE WATER SOURCE ITSELF, SHALL BE MADE
AVAILABLE AT ARMY AND SHELL EXPENSE FOR THE REMEDIATION OF
RMA FOR NOT LESS THAN 10 Y=R.% W mti AMOUNTS TO BE
DETERMINED ACCORDWG TO REMONmLE  NEED. THE FINAL PERIOD TO
BE AGREED UPON. AF~R mMEDIAnON, ALL REm FLOWS WXLL
RETURN TO THE USE OF SACWSD. EACH PARW MLL BE RESPONSIBLE
FOR ANY NECESSARY APPROVALS. DISP~S MISING OVER THE
IMPLEMENTA~ON OF ~S SEC~ON mL BE SUB-D TO ADR AS
DESCRIBED IN E, ABOVE.

J. SACWSD WILL WAIUUNT AND OTHERWISE DEMONSTMTE IT IS
Authorized AND QUALIFIED TO ENTER INTO THIS AGREEMENT, ACQUIRE
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AND PROVIDE WATER AND HOOK UP WLL OWNERS, SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD’
WILL BE RESPONSIBLE FOR PERMITTING, ADJUDICATION, AND OTHER
REQUIREMENTS OF STATE AND FEDEIULL  LAW.

K. PARTICIPATION  BY THE ARMY AND SHELL, OR BY THEIR
REPRESENTAITVES, IN OVERSIGHT IN NO WAY CONSTITUTES  AN EXPRESS
OR IMPLXEI) WAIUUNIY OR REPRESENTAT’10~  REGARDING THE
ADEQUACY, SUITABIL1’IY,  OR LEGALITY OF SACWSD OR THE
INDEPENDENT AGENT’S ACTIONS TO OBTAIl+J OR PROVIDE WATER.

L. ALL PARTIES RESERVE ANY RIGHTS THEY MAY HAVE
REGARDING NONPERFO WCE BY THE OTHER PARTIES.

M. THIS AGREEMENT IS SUBJECT TO COMPLIANCE WITH ALL
APPLICABLE LAWS AND WILL BECOME EFFECTIVE AND BINDING WHEN
I?4CORPOIUTED BY REFERENCE IN THE ON-POST ROD.

N. THE AMOUNT AGREED  UPON IS SUBJECT TO APPROPRIATE
CREDITS FOR ANY ARMY AND SHELL CONTRIBUTIONS  TO WATER OR
INFRASTRUCTURE, SUBJECT  TO SACWSD APPROVAL.  APPROVAL WILL
NOT BE WITHHELD  UNREASONABLY.  DISPUTES WILL BE SUBMHTED  TO
THE METHOD OF ADR DESCRIBED IN E, ABOVE.

O. ALL PARTIES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS ASSOCIATED WITH THE ACQUISITION AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S  RESPONSIBILITY. THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS TO ALLOW THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER SYSTEM.

Q. QUARTERLY  PROGRESS REPORTS WILL BE MADE BY SACWSD,  OR
ITS REPRESENTATIVE, TO THE RMA COUNCIL.

R. THE ARMY OR SHELL WTLL PAY, IF NECESSARY,  WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED $1 MILLION TO
PURCHASE AN OPTION ON WATER AGREED TO BY SACWSD, THE ARMY
AND SHELL. THIS SUM WILL BE CREDITED AGAINST THE FIRST ANNUAL
PAYMENT UNDER SECTION 1, ABOVE.

version 10- 26/01/96
.
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Mi’liUq  Maim

January 17, 199S

On-Post Proposed Plan Comments
Program 14anager
Rocky Mountain Arsenal
Attn: AMcP14-P14/

Col. Bishop
Building 111-RMA
Coxmerce City, CO 80022-1748

Dear Col. Bishop:

The proposed draft Record of Deci@ion for clean-up activities at~
the Rocky Mountain Arsenal proposes on site disposal  of non-
hazardous waste, without the normal facility construction
requirements, such as liners, etc., for such waste disposal.
Additionally, the Record of Decision fails to specifically
include a commitment to follow the normal process required for
the siting of a non-hazardous waste landfill facility.

While it is understandable  that off site disposal of hazardous
waste material is probably not feasible for political, cost and
practical reasons, why would any non-hazardous waute material be
left on site without fully complying with all normal landfill
design and construction  requirements?  AS there are reasontile
off site alternatives, this material should be disposed off site,
if possible.

If non-hazardous  waste material is to be disposed of on site,
then it should either be placed in the hazardous waste landfill
facility that will be constructed on site, or in a separate non-
hazardous waate on site facility permitted in accordance with the .
Solid Waste Act requirements of the State of Colorado.

The requirements  of such an on site non-hazardous waste facility
should-not be less than
facilities in Colorado.
notice, hearings, etc.,
government.

would be required for all other
.

This includes the required public
by Adams County, the affected local

9601817-1/1



At a minimum, the Record of Decision should include the
commitment  to study the relative comparative coeta and benefits
of on site versus off site disposal. This study should include
allowing the public to fully participate in
site versus off site decision and uhould be
any decision being made in this area.

Thank you for your consideration.

Sincerely~

the making  of the on
completed prior to

--

9-+M ●

oan !4. John#on
State Senator



June 11, 1996
REPL}’ T~J
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OffIce of the Program Manager

The Honorable  Joan Johnson
State Senator
7951 York #3
Denver.  Colorado 80229

Dear Senator Johnson.

Thank you for your comments  on the Rocky Mountain  Arsenal (RM.A) On-Post Proposed
Plan Public input is a impotiant  component  of the remediation  process.  and your participation  in
the process  helps maintain  the dialogue between  the U.S. Army and the public.

Your letter proposes  either offsite disposal of nonhazardous  materials  or construction  of
an on-site. nonhazardous  waste facility  in compliance  with the Resource  Conservation  and
Recovery  Act The Army understands  your concern  that this material be disposal properly  and
belie~es  that the approach  of placing  the material  under the Basin A cover will adequately
immobilize  any contaminants  and provide a cost-effective  method for disposal of nonhazardous
materials In addition. a large  volume of fill material will be required to construct  the Basin .4
Consolidation  Area, and the RMA nonhazardous  material  will satis~ that need. Futihermore.  b}
using this nonhazardous  material onsite, there will be no negative impact from a very large
number of trucks moving through  the surrounding  community Cost for fill material is also
mimmized  Therefore. the Army chose to keep the nonhazardous  material onsite to be used as fill
material  for the Basin A Consolidation  Area

If >OU have any additional questions  or concerns  regarding  the RMA On-Post Proposed
Plan.  please direct them to Mr Brian  Anderson  of this otlce at 303-289-0248.  Thank you again
for your comments

SincereI\. .

Eugene H Bishop
Colonel. U S Army
Program \lanager

Readiness is our Proj2ssion
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Copies Furnished:

Captain Thomas  Cook, Litigation Attorney,  Rocky Mountain  Arsenal
Building  111, Commerce City, Colorado 80022-1748

Mr. Robert  Foster, U.S. Department of Justice, 999-18th  Street,
Suite 945. North Tower, Denver,  Colorado 80202

Program Manager Rocky Mountain  Arsenal, Attn:  AMCPM-RMI-D, Document Tracking
Center, Commerce City, Colorado 80022-1748



Chamber d Commerce
11990  N. &Mt $tm~ St@. 210

a~~q~

Dcnv@t, ColW8do 00233-1122
(303) 4*433$
Fax 450-2610

[JNTAIN ARSENAL WATER SUPPLY. .
SOLfiON

BE IT RESOLVED that the Board of Directors  of the MetroNorth Chamber of
Commem  hereby supports the ~o~ of the No- Community Coalitio~ the
South Adams County Water and Sanitation District and the community of Henderso~
CoIorado, in their effom to secure adequate water supplies.

The water suppiks should not be limited  to the 4,000 acre f- identified  in the
Conceptual  Agreement  for cleanup of the Rocky Mountain Arsenal. lbthcr, the
supplies should be of high quality, and adquate  quantity to address  the contamination
problems of both the South Adams County Water and Sanitation District tnd the
afkcted community of Henderson.

The pa&s and ai%ctcd communities shou)d agree upon an acaptable  amount of
water. That agreement should not be delayed but should be molvd and included in
tlw final decision on the Arsenal cleanup.

PASSED and adopted  this 22nd day of November,  1995.

signed  4Lb9. JAY
Diane J. S-dg Chair of the Beard

--

9s33301
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DEPARTMENT (3F THE .ARMY

June 11, 1996

OffIce of the Program Manager

Ms. Diane J. Schmidt
MetroNoflh  Chamber  of Commerce
11990 N. Grant St., Suite 218
Denver. Colorado 80233-1122

Dear iMs. Schmidt:

Thank you for your comments  on the Rocky Mountain  Arsenal (MA) On-Post  Proposed
Plan.  Public  input  is an imponant  component  of the remediation  process, and your participation
in the process helps maintain  the dialogue between  the U.S. Army and the public.

The Army believes that an adequate  amount of high-quality water will be provided  to the
affected communities  The Army and Shell  Oil Company have reached  an Agreement  in Principle.
enclosed with this letter. with the South Adams County Water and Sanitation District  (SACWSD)
that includes payment of $488 million  to SACWSD and requires SACWSD to supply water to
consenting  drinking water well owners within the diisopropyl methylphosphonate  (DIMP. an
RMA byproduct)  plume  footprint  by January 1999 In addition. the Agreement  in Principle
requires SACWSD to provide 4,000 acre-feet  of water to Commerce  City and the Henderson  area
by 2004 The paflies involved  in the water negotiations  believe  that the settlement  is fair and will
permit SACWSD to secure an adequate water supply to satis~ Commerce City’s  and Henderson’s
water needs If you have any further questions  regarding  the water supply,  please contact
Nlr Tim Kilgannon of this ofllce at 303-289-0259  or \lr Larry Ford of SACWSD at
303-288-2646

If you have any additional questions  or concerns  regarding  the RMA On-Post  Proposed
Plan. please direct them to Mr Brian Anderson of this office  at 303-289-0248.  Thank you again
for your comments

Sincerelv. .

;::&-J&& “(--

Coionel. L S Army
Program  \lanager

Enclosure

Readiness is our Z%fJj~ssion
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Copies Furnished:

Captain Thomas Cook, Litigation Attorney,  Rocky  Mountain  Arsenal
Building 111, Commerce City, Colorado 80022-1748

Mr Robert Foster, U.S. Department of Justice, 999-18th  Street,
Suite 945. North Tower, Denver, Colorado 80202

Program Manager Rocky Mountain Arsenal, Attn: AMCPM-RMI-D, Document  Tracking
Center, Commerce City, Colorado  80022-1748



AGREEMENT IN PRINCIPLE REGARDING A WATER SUPPLY BETWEEN
SOUTH ADAMS COUN’IY WATER AND SANITATION DISTRICT (SACWSD),
THE ARMY AND SHELL OIL COMPN

1. PA~ BY THE ARMY AND SHELL WILL BE IN TKREE ANNUAL
INSTALLMENTS, $16 MILLION, $16 MILLION, AND $16.8 MILLION. THE FIRST
PAYMENT TO BE MADE WITHIN 90 DAYS OF 10CTOBER 1996. SUBJECT TO
THE AVAILABILITY OF FUNDS.

2. PAYMENT OF THE ABOVE SUM IS CO~ITIO~ ON ADHERENCE TO THE
FOLLOWING TERMS. OTHER TERMS AND CONDITIONS WILL BE THE
SUBJECT OF FURTHER NEGOTIATION.

A. PAYMENTS WILL BE HELD IN TRUST FOR SACWSD. TRUSTEE TO
BE CHOSEN BY THE ARMY& SHELL WITH SACWSD CONCURRENCE.  ANY
INTEREST THAT ACCRUES MUST BE RETURNED TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP OWNERS OF DOMESTIC WELLS IN THE
DLMP FOOTPRINT WHO CONSENT TO BE INCLUDED IN THE SOUTH ADAMS
COUNTY WATER AND SANITATION DISTRICT AND WHO CONSENT TO BE
HOOKED UP; AND SUCH HOOK UPS WILL BE COMPLETED NOT LATER THAN
THE 24TH MONTH AFTER THE DATE OF THE INITIAL PAYMENT FOR THOSE
WHO CONSENT BY THE 20TH MONTH AFTER THE INITIAL PAYMENT.
THOSE WHO REQUEST TO BE HOOKED UP AFTER THE 20TH MONTH WILL
BE HOOKED UP WITHIN A REASONABLE TIME. AS NOTED IN G, BELOW,
SACWSD WILL NOT BE RESPONSIBLE FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO IS NOT RESPONSIBLE FOR EXTENDXNG THE MAIN
WATER DISTIUBUTION SYSTEM BEYOND THE DIMP FOOTPRINT  AS
FINALLY DETERMINED IN THE ON-POST ROD. THE MAIN WATER
DISTIUBUTION SYSTEM FOR THE HENDERSON AREA (12” DIAMETER PIPE
SYSTEM) WILL BE COMPLE~D BY THE 24TH MONTH AFTER THE INITIAL
PAYMENT. SACWSD WILL RECEI~ FROM  THE TRUST ACCOUNT  $3,950  FOR
EACH HOME CONNECTED IN THE NEW SERwCE  AREA AND $2,265  FOR
EACH HOME CONNECTED IN THE OLD SERwCE  AREA, UP TO A TOTAL OF
130 HOMES. ATTACHED IS THE IW@ THAT SHOWS THE LATEST DIMP
PLUME WHICH 1S TO BE UpDAmD PIUOR TO THE FINAL~nOFJ OF THE
ON-POST ROD.

C. SACWSD MUST CO~CT FOR WATER RIGHTS OR SUPPLY BY
NOT LATER THAN SIX MONTHS AFTER ~ DATE OF THE FINAL PAYMENT. -

D. PAYMENTS FROM THE TRUST TO SACWSD MUST BE TIED
DHWCT’LY TO THE ACQUIS1~ON AND DELIVERY OF 4(XK) ACRE FEET OF



WATER AND THE HOOK UP OF WELL OWNERS XN THE HENDERSON AREA.
ALL EXPENDImS BY SACWSD PAID FROM THE TRUST ACCOUNT’ WILL
BE SUBJECT TO AUDIT BY THE ARMY AND SHELL. UP TO $43 MILLION MAY
BE SPENT ACQ-G AND DELIVERING THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 ~LION MAYBE SPENT ON HOOK UPS IN THE
HENDERSON ~A. THE REMAINING $1.15 MILLION IS TO OFFSET
INFLATION OR CO_GENCIES.  ANY EXPENDITURES CHALLENGED  BY
THE ARMY, SHELL, OR TKE TRUSTEE WILL BE SUBMITTED TO THE
ALTERNATIVE DISPUTE RESOLUTION (ADR) METHOD DESCRIBED IN E,
BELOW.

E. AN INDEPENDENT QUALXFIED AGENT, WHO 1S A SENIOR WATER
RESOURCE EXPERT WITH EXPERIENCE IN ACQUIRING AND DELIVERING
WATER, WILL BE SELECTED BY SACWSD, WITH THE CONCURRENCE OF
THE ARMY AND SHELL, TO DIRECT THE SELECTION, ACQUISITION, AND
IMPLEMENTATION OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPEIUTIONAL  BY 10CTOBER 2004. THE TERMS OF THE AGENCY
WILL BE AGREED UPON SACWSD, THE ARMY AND SHELL. THE ARMY AND
SHELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT  BID
PACKAGES FOR THE WATER DELIVERY SYSTEM. THE CONSTRUCTION
FIRM OR FIRMS TO CONSTRUCT THE PROJECTOR PROJECTS WILL BE
SELECTED BY COMPETITIVE BID BASED ON A SOLICITATION PROCESS
CONCURRED IN BY THE ARMY AND SHELL. THE COSTS ASSOCIATED WITH
IMPLEMENTING THIS SECTION WILL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREEMENT  ARISING REGARDING THE IMPLEMENTATION  OF THIS
SECTION WILL BE SUBMHTED TO A FORM OF ADR CONSISTING OF
SUBMISSION OF TKE DISPUTE TO THREE WATER RESOURCE EXPERTS; ONE
SELECTED BY THE ARMY AND SHELL; ONE SELECTED BY SACWSD;  AND
ONE SELECTED BY THE INDEPENDENT AGENT OR BY THE AGREEMENT OF
THE TWO SIDES IF THERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WILL BE BORNE BY THE PARTIES WITH EACH SIDE PAYTNG FOR ITS
EXPERT AND EACH SIDE PAYING 50% OF THE COST OF THE EXPERT FOR
THE INDEPENDENT AGENT.

F. ALL FUNDS REMAINING IN THE TRUST ACCO~T AT THE
COMPLETION OF TKE WATER PROJECTOR ON 1 OCTOBER 2004,
WKICHEVER OCCURS FIRST, wLL wERT TO THE ARMY AND SHELL.
REVERSION INCLUDES ANY SAVINGS REALIZED BY SACWSD FROM COST
SHARING PROJECTS WITH OTHER ENTITIES. REVERSION MAY BE DELAYED
WHERE UBKNOWN OR UNEXPECTED CONDITIONS OR CIRCUMSTANCES
PREVENT COMpLEnON OF ~ pROJECT BY ~ ~TOBER 2~. ~~~
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WILL BE SUBJECT .
TO THE METHOD OF ADR DESC~~ IN E, ABOVE.
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G. SACWSD AGREES TO SATISFY  THE OBLIGATIONS  CONTAINED IN
ITEMS 16 AND 17 OF TKE AGREEMENT  ON A CONCEPTUAL  REMEDY FOR
THE CLEAN UP OF ROCKY MOUNT~ ARSENAL.  THE PAYMENTS TO
SACWSD  WILL CONSTIm COMPLETE SATISFACTION  OF THE ARMY AND
SHELL’S OBLIGATIONS  CONTAINED  IN ITEMS 16 AND 17 AND COMPLETE
SATISFACTION OF ALL COSTS ASSOCIATED  WITH THE TERMS  AND
CONDITIONS NECESSARY  TO EXECUTE THESE OBLIGATIONS. ALL COSTS
NECESSARY TO EXECUTE  THE REQUIREMENTS  OF THIS AGREEMENT,
UNLESS OTHERWSE EXPRESSLY STATED,  WXLL BE PAID OUT OF THE
TRUST ACCOUNT. SACWSD WILL NOT BE RESPONSIBLE FOR MONITORING
REQIJIRE~  TO BE PERFORMED  BY THE ARMY NWI SHELL IN
ACCORDANCE WITH ITEM 17 AND SACWSD WILL NOT BE RESPONSIBLE
FOR HOOKING  UP MORE THAN THE FIRST 130 WELL OWNERS. ANY
ADDITIONAL HOOK UPS REQUIRED UNDER THE TERMS OF ITEM 17 WILL BE
THE RESPONSIBILITY OF THE ARMY AND SHELL.

H. SACWSD WAIVES AND mLEASES THE ARMY AND SHELL FROM
ALL RESPONSE COSTS AND CLAIMS FOR DAMAGES FOR ALL RMA
CONTAMINANTS  AND POLLUTmS IN THE SACWSD WATER THAT ARE
KNOWN OR DETECTED PRIOR TO, OR AT THE TIME OF, THE SIGNING OF
THE ON-POST RECORD OF DECISION (ROD). PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACWSD AT THE TIME OF THE SIGNING OF THE
ON-POST ROD WILL BE DETERMNED BY AGREEME~ OF THE PARTIES
PRIOR TO SIGNING THE FINAL AGREE=T CONTEMPLATED  BY THIS
AGREEMENT IN PRTNCIPLE..

1. ANY REUSABLE RETURN FLOWS ASSOCIATED WITH ANY WATER
SOURCE ACQUTR.ED WILL BE MADE AVAILABLE TO SACWSD FOR
REPLACEMENT OF DEPLE~ONS UNDER ITS EXISTING AUGMENTATION
PLAN FOR THE FIRST THREE YEARS FOLLOWING THE INITIAL DELIVERY
OF WATER FROM THE NEw WATER SOURCE IN ANNUAL AMOUNTS TO BE
DETERMINED ACCORDING TO REASON_LE NEED, OTHERWISE RETURN
FLOWS ASSOCIAED WITH THE NEw WATER sO~CE, AND ANY WATER
UNUSED BY SACWSD FROM THE WATER SOURCE ITSELF, SHALL BE MADE
AVAILABLE AT ARMY AND SHELL mENSE FOR THE REMEDIATION OF
RMA FOR NOT LESS m 10 ~, W ANNUAL AMOUNTS TO BE
DETERMINED ACCO~mG TO UONmLE NEED. THE FINAL PERIOD TO
BE AGREED UPON. AFTER WMEDIAmON, ALL RETURN FLOWS WXLL
RETURN TO THE USE OF SACWSD. EACH PARW wLL BE RESPONSIBLE
FOR ANY NECESSARY  -PROVALS.  DIspms ARMmG OVER THE
lMPLEMENTA~ON OF TI-HS SECmON ~LL BE s~M_D TO ADR AS
DESCRIBED IN E, ABOVE.

J. SACWSD WILL WARRANT AND OTHERWKE DEMONSmTE IT IS
AUTHORIZED AND QUALIFIED TO ENTER INTO THIS AGREEMENT, ACQUIRE

3



AND PROVIDE WATER AND HOOK UP WELL OWNERS, SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD
WILL BE RESPONSIBLE FOR PERMITTING, ADJUDICA’IION, AND OTHER
REQUIREMENTS OF STATE AND FEDERAL LAW.

K. PARTICIPATION  BY THE ARMY AND SHELL, OR BY THEIR
REPRESENTA~ES,  IN OVERSIGHT’ IN NO WAY CONSTITUTES AN EXPRESS
OR IMPLIED WARMNTY OR REPRESENTATION REGARDING THE
ADEQUACY, SUITABILITY, OR LEGALITY OF SACWSD OR THE
XNDEPEND~  AGENT’S ACTIONS TO OBTAIN OR PROVIDE WATER.

L. ALL PARTIES RESERVE ANY RIGHTS THEY MAY HAVE
REGARDING NONPEMO WCE BY THE OTHER PARTIES.

M. THIS AGREEMENT IS SUBJECT TO COMPLIANCE WITH ALL
APPLICABLE LAWS AND WILL BECOME EFFECTIVE AND BINDING WHEN
INCORPOMTED BY REFERENCE IN THE ON-POST ROD.

N. THE AMOUNT AGREED  UPON IS SUBJECT TO APPROPRIATE
CREDITS FOR ANY ARMY AND SHELL CONTRIBUTIONS  TO WATER OR
INFFU4STRUCTUR.E,  SUBJECT  TO SACWSD APPROVAL.  APPROVAL WILL
NOT BE WITHHELD  UNREASONABLY.  DISPUTES  WILL BE SUBMITTED TO
THE METHOD  OF ADR DESCRIBED  IN E, ABOVE.

O. ALL PARTIES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS  ASSOCIATED WITH THE ACQUISITION  AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S  RESPONSIBILITY. THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS TO ALLOW THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER SYSTEM.

Q. QUARTERLY  PROGRESS REPORTS WILL BE MADE BY SACWSD,  OR
ITS REPRESENTA~E,  TO THE RMA COUNCIL.

R. THE ARMY OR SHELL Win-L PAY, IF NECESSARY,  WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SW NOT TO EXCEED $1 MILL1ON TO
PURCHASE AN OPTiON ON WATER AGREED TO BY SACWSD, THE ARMY
AND SHELL. THIS SUM WILL BE CRED~D AGAINST THE FIRST ANNUAL
PAYMENT UNDER SECTION 1, ABOVE.

version 10- 26/01/96
.

4



900QJJ

&% --

.

I

I

,. .
.—. \------- -.

;
“,
tt
‘.

.*.\

&k4

‘\ .
I:1

a

-w-m●

—.
-------

TOT(W  P. 02

WIshlfloa m +-+ AIa Am MIAN3-W Sn
OP6Z969 tOf XVd LS:t T IW 96/92/10





.-

page2

.. .. \

Citizen wnmns expressed prior to but not addressed in this _cnt include:
Dioxin and Furan sarnp~ prcf~ fa on-site treatment and applications of innuvativc
and ka~ edge tcchno]ogi~ the cessation of public tours ~O@ the RcfiJ& until

remedhion is coq)ktq in-situ treatment of the South Plm Tad Farm plwn~ Md ad
emergency plan fm the nearby communities more compmknk than mliancc  on the
“MWzone. HSVC these concern ken documental and where? Will these acenu as
~tiintic SAPCproccas bc~mdhti

The Agreement is inwmplctc in that it does not _ a Inter-Agency Agreement
with the State of C&do. lfthk Ikunwnt is to fdow, the citkns would request
notification as weIl as the op@umty“ topmvidcthcir conccmsand  commmmhuingthe
formation of such an agreement We understand that this is a vital tool fa keeping the
project on track as well as mhtahhg  acwuntaWty“ and g- PU~C @IMt.

While all citizenss-  the Pm&m of rcpknwnt water to tidcnts afkted
by_wntamiMtiq  Istmngl@j@tothc f=thatcitizcn  dcmmndsfmtmatmcnt
of wastes b k traded fm ti water. I refer Spcdkdy to Statcmalts  contained  in the
tmsc~t of the Pubiic Meet@ Nov. 18, 199S, by kxy Ford and oth~ that k clean-
up was aucptcd in exchange fm an immediate source of pristine water. Based on th@ if
*C mplaccment  water k not acqtable to the community does the decision on t
rcmcdiation become rwqxnwl?  These issues should be addmscd in tcmu of Fo&al
poiicics and guidances @aining to Euvkomncntal J- and Certi&Aon of Adkencc
to these principals  should be pmkkd by each Fe&al  Party.

I object to the usc of the We CAMLJ aukiation to sidestep  RCM kd
Dispo4 Restrictions. We how that the EPA is now m the -of ading  that
Regulation eff~tivc -in 1997, and that the state CAMU Ml ix leas stringcnf and thus
inappropriate them To the public this seems to be the single driving f- behind the
insistence to @n the ROD during the summer of this Y=.

I object to the ckignation of the entire contmhatcd ma ofthc Arsenal as a singic
AOC ftipuqwe$ Ofappli@on of IDIW J.ti$  Mmhoftheirmghdmlht  theatet
ckscriiis "contiguous "or"discmt",  whcnthcmis  cndksswi@n mtaminm~  hdr
so- and large H of non- contatnMcd soil ktwcenthcm Yourdeaignation
ignm EPA@darBCmtahCd  rnthdu@md~RGuidc 5,aatiaa OSWER
Dim&c  9347N18FS, which states m m siting must be pmtock of ~chmcr.
~cB*A~rnti~~mh~titiw~ba+@
gmundwm of O f- m ~.

whikthcwwqs chcnmnq wxkhcrc,itisq=ubme● andmqllimsa
conti.Tlgmcy  plantobc  incMcdduc tothUnprow  nMturcofthiS action aaqwnnancnt
remedy. A mtingmcy plan must also be dcvclopwl m regards to the Hydraulic
CQntainmcntofthcsouth  Phnt Phxmcs~ccpklgthc lakcsfhlq.  Thhpl’opdisunpmvd
and speculative and should not go fmard a ● stand alone pmnancnt remedy ahcmxiw
~~~m~hti sbtic-dm mdtidtitiawhern~
pti fti thc SOdi  M I%micq  and been de-cd fkasible.  The ROD ~o~d contain
these cmtingcncics.
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Isitthe Arr@rn~tto uscthc CAMUarxVor AOCdcs@nations totid

S4illlj)~ and CbXtCfiZltiOfl  of WMkS prior to moviq d md structures?  ~ this k the
case,  conflicts  seem to occu with Worker  Safety ~ {29 CFR 1910,  12~]  to D],
and diem}, w well x with bd UdI)ed Iktric~40 CFR 264.119 md 6CC’R
1007-3,  section  264.1 19} which quks aucdy thcac types of chX@ai=ions.
Although wem8yhmMmdcdoff tmtmcntofwastU  8tthc AmcMlJtwasHrntiM
that sampling would not occur, E was our dmtanding  that this sampling would be
compktc and conqmhcnsivc,  il’lC_ quantidon  znd Ch&WtiOl’1 of d dctoctcd
compounds andelemcnts,whethcr onthc COC~ornot Tl&acticmiawy  hprtant
tothefbtum gcncratiOnswhowilI assumcthcburdcn wewillhmekfi buri~ascledy
S~Cd m the Rimipab  fm Envimuncntd Clamp of Federal Facilities  VA].

The Structures volume VI Report shows that not dl buildings have been sampld
and that ok sampling was not complete fw dl contaminates. This report does not
depict the levels of spcci!ic  ~taninatcs f- sampled fm, rneth~ a detection !ewls.
This makca the tibnnation rncompktc and mostly unusable as the basis fa conuncnt

me sckction of * and tests appears ha- fm example ~on

maps provided m this vciune. Fm example, structure 311, does not qparonmaps.
Ftiwtibd~ti *a_- fmShcDmdhk-d@k held
%ccrct” projats and drums of 2.4.D. The sampling of this structure M4cd

prcviody  Unhewn  andbr Uncptcd  Cmtamhn ts. Gn@ctc sqding should enhance
thdesig ne~thusinm asemi!klenedxit  hepmhmemof  the nmedy.

AnnHc60nSikS whichwcrcdWaCkdd USingdctcctkdird$li  igkrthan
Xtionkwlnccdtobe

.
~-MPPFw—“ dctcctionlinlita  lxfbrctkusitcs

include these and other missed or inadequately  charactcrizd contaminants.
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The danger of miserly characterization and dimming gmmlly held standards b
titrnbctic --m fmm*ti Amtmu*. Lcvclsof
rcmcdiation am lessened due to the Rcfbgc dcaignati~ Ifckanup is not adquate to

gmmtion wi!l gmpple * the dcckkm to canpbtc the cleanup  or to assume the risks.
~epnutis+~e rnti-otiti h~fmti~-+ of natural
● ttcnuatim This is an unacccptabk position for the Army ghtn the public ~ and your
mound commitment to Tleanup’ tie Roc~ Mountain M Further that will be
link attenuation ofelcmcntal contaminants such as mcrcuy, menic, or asktoq and any
~dation of the dgnikant quantity of Wganics @ &at kast mtchcd by the
recombination into other dangerous 8nd exotic compoun&.

I object to the An@ f- to rncludc the following Colorado  k aa ARARS:
The State Wddifc Act CJLS.33-1-101  to 33-1-121;  Wildlife  Enfmcemcnt  and Pcnaltiu
l%ovisi~ C.lUS. 334101 to 334-lW,  and Wildlife  Cmmis6&I R~ 2 CCR
40M)A4068.  -u8cmmc Afmyd&ion5  mdactim~tihti-a
Wouxxiingofmocado gamed~- *Aq’shoddbc awu!ltablcand
*tolhclmwa ndpauMcsofthc  statcl@@#y.

x~must~tothc phnfathmcm  whkh~h~titi
problcmaintobndfa These -,ti SbeIITmc~TIW  @n@cXTm~d
The Ccn!ral ~uniLAntkaIus Cnlzain~l@anga@
tiwlxwy(xxnsy not bcfbllyc~ andwhichwiIkn& ninj)&%~
f~, undcrthhplan  Evcnasmningthac wiIlbenoi&k~ti&
~mtandno cxp(XUmm5ulta, itis VUydiMOuraging thatthisisthcbcst Solutionwc
might achicwchcm.  Iwouldhopc  tMthc~andothqartk xwiHmflcctonti
explall&n to be Offal to fimlre  gcncdona 8StOWh@i  S wmthcvuybcst  wc could
dok. Ibmtim~atimfati*ybbpMfw*
generations  but I fd strongly that this shdd be C!* and profninendy -M within
the Fd ROD.

s~b%,~



June 11, 1996

OffIce of the Program Manager

Mr. Daniel  Mulqueen
1422 S. York
Denver, Colorado  80210

Dear Mr. Mulqueen:—

Thank you for your comments  on the Rocky Mountain  Arsenal (RMA) On-Post  Proposed
Plan Public  input  is an important  component  of the remediation  process, and your participation
in the process helps maintain the dialogue between  the Army and the public.

Responses  to your specific  comments  are provided  in the enclosure

If you have any additional questions  or concerns  regarding  the RMA On-Post Proposed
Plan. please  direct them to Mr Brian Anderson  of this ofllce at 303-289-0248.  Thank you again
for your comments

Sincerely,

d;%$q”
Colonel, U S Army
Program Manager

Enclosures

Copies Furnished

Captain Thomas Cook, Litigation Attorney.  Rocky Mountain  Arsenal
Building  111, Commerce City.  Colorado 80022-1748

Mr Robeti  Foster, U.S. Depa~ment  of Justice, 999- 18th Street,
Suite 945. North Tower, Denver,  Colorado  80202

Program Nlanager  Rocky Mountain  Arsenal, Attn. ANICPM-RMI-D,  Document  Tracking
Center.  Commerce City, Colorado  80022-1748

Ileacliness  is our F%ofession



RESPONSES TO COMMENTS BY MR DANIEL MULQUEEN
ON THE ROCKY MOUNTAIN  ARSENAL ON-POST PROPOSED PLAN

For ease of comparing  this response to your letter, the following responses  reference the
applicable page and paragraph  number of your letter.

Page 1, first paragraph: The Army extended  the public comment  period by 30 days in an
attempt  to balance the concerns  of those who wanted  more time to comment  and those who
wanted no more delays to the Record of Decision (ROD).

Page 1, second paragraph:  As you noted with the two-sided page format of the Off-Post ROD,
the Army is also interested  in conse~ation and economy  and will publish  the On-Post  ROD in the
same format.

Page 1, third paragraph:  Shell  Oil Company’s  (Shell) role in the RMA remediation,  technically
and financially,  has been determined through the Army/Shell Settlement Agreement as well as the
RMA Federal Facility  Agreement  (FFA), which  are both binding legal agreements and which are
both consistent  with the Comprehensive  Environmental  Response,  Compensation  and Liability
Act (CERCLA) and the National Oil and Hazardous  Substances  Pollution Contingency  Plan
~Cp) Shell  has consistently  suppofied  the remediation  process in many  ways. They have
participated  in many innovative studies (e.g.,  thermal resorption. enhanced soil vapor extraction.
air sparging) and have been instrumental in providing data that would  support  or dismiss a

particular  remediation  technology  The Army believes that Shell’s technical expertise  has been a
valuable  asset to the On-Post Remedial Investigation/Feasibility  Study (RI/FS) process.

Page 1. fourth paragraph,  first sentence The Army is committed  to the remedy outlined in the
A~reement  for a Conceptual  Remedy for the Cleanup of the Rocky Mountain  Arsenal=
(Conceptual  Agreement)  Subject to the results of treatability testing and technology  evaluation.
the Parties have agreed that 1,000 bank cubic yards (BCY) of principal  threat  material from the
Hex Pit will be treated by an innovative thermal technology  The remaining 2,300 BCY of
principal  threat  material will be excavated  and disposed in the on-post  hazardous  waste landfill
Solidification will become  the selected remedy ife~aluation  criteria for the innovative  thermal
technology  are not met.

Page 1. fourth paragraph,  second sentence Shell  has not signed the Off-Post ROD for two
reasons First. the Army is the lead  agency and has the responsibility to carry out the remedy
agreed upon in the ROD. It is not necessary for Shell  to sign the ROD as a responsible  pa~y to
the remediation  Second, Shell is bound by the Army Shell  Settlement  Agreement and the FFA.
as described  above. and those legal documents  pro~’ide the requirements  Shell must meet.

Page 1. last paragraph:  The Army is interested  in public comments and concerns and has made
substantial effort to hear those concerns  through  the Restoration  Advisory Board, the Site-
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Specific  Advisory Board, and stakeholder  meetings, and also through avenues of public comment
such as the comments on the On-Post Proposed  Plan. The Army has conducted  more than 20
open houses and public meetings to enable those interested to voice their concerns.  The public
expressed  concerns about many innovative technologies  during the public process. Many
participants  preferred proven technologies  and minimal disturbance  of the site; however,  some
participants  indicated preference for innovative technologies.

In response  to your comment  about an alternative  water supply,  the Army and Shell have reached
an Agreement  in Principle, enclosed with these responses,  with South Adams County  Water and
Sanitation District  (SACWSD) that requires  that SACWSD supply water to consenting  drinking
water  well owners within the diisopropyl methylphosphonate  (DIMP, an RMA byproduct)  plume
footprint  by January  1999.  In addition, the Agreement  in Principle requires SACWSD to provide
4,000 acre-feet of water to Commerce City and the Henderson area by 2004.  The Army hopes
that the community  yin work with SACWSD in obtaining an acceptable  water supply.  The
parties involved  in the water negotiations  believe  that the settlement is fair and will permit
SACWSD  to secure an adequate water supply  to satisfi Commerce  City’s and Henderson’s water
needs lfyou have any firther  questions  regarding  the water supply,  please contact  Mr Tim
Kilgannon  of this office  at 303-289-0259  or Mr Larry Ford of SACWSD at 303-288-2646.

N’-nitrosodimethy lamine  (NDMA) studies are undenvay,  and lowering the analytical  detection
limit is required by the Conceptual  Agreement,  which  was signed June 13, 1995. The Army
continues to work with its laboratory  on the NDMA issue. Dioxin  and firan  sampling was
undertaken  by the Colorado Department  of Public Health and Environment  (CDPHE), and these
results are currently being  evaluated  by the Biological Advisory Subcommittee  (BAS).

Page 2, first paragraph.  Please see the response  to Page 1, last paragraph  regarding dioxin
and firan sampling Public concerns were definitely  considered  in the development  of
alternatives  The concerns  about the short-term impacts of excavation  and treatment were
evaluated against the potential long-term effects of containing the waste in place There also u as
significant  public concern  about thermal processes such as incineration because of potential
emissions The Army believes the most protective  remedy is one that minimizes the short-term
risks of exposure to workers and the community  because  soil-borne  contaminants  are Iefl in place
and not excavated  and exposed to the environment

RMA tours will continue during the cleanup process.  but will not be conducted  in affected area>
The safety  of visitors will be ensured through  limited access and monitoring.

The Army assumes your comment  regarding  in situ treatment of the South Tank Farm Plume IS ~
request for treatment,  There is no evidence of significant  migration of the South Tank Farm
Plume beyond its plume  boundaries  Migration  of contaminants  in this area is extremely  slow dlj~
to the h~drogeological  conditions,  and contaminants  appear to be attenuated  by natural proces>~.~
including  biodegradation,  at the edge of the plume  Samples from the deeper aquifer show no
evidence of contamination.  Plume movement  will be reduced  firther  by covering  the South Planl  ~



area,  which will result inlowering  of thewater  table andreducing hydraulic gradients.  Continued
plume  monitoring  will provide design refinement/design  characterization  support  for the final
remedy

h emergency  plan is typically  pati of the post-ROD remedial activities. The Pafiies and the
public will be kept informed of contingency  plans as they are written.

Page 2, second paragraph: The Army believes the public  comment  process  for the On-Post
Proposed Plan is a usefil tool that can help shape and define the details of the Conceptual
Agreement. As you may recall, prior to signing the Conceptual Agreement, the Parties were at a
standstill and heading toward litigation over the major differences seen as a basis for remediation
of RMA. The Conceptual  Agreement,  with the help of the Colorado  Lieutenant  Governor  and an
experienced  mediator,  helped the Patiies reach an agreement based on compromise  without
affecting the protectiveness  of the selected remedy. An interagency  agreement was not necessary
because the state was a signato~ to the Conceptual  Agreement.

The Army also believes that the public  has provided  valuable input  to the selection of a remedy
for RMA.  As you are aware,  the Conceptual  Agreement  does not contain specifics about the
remediation  that will soon begin, The Parties are working hard to resolve the many questions  that
remain. and the public  has an important  role in that process.  In addition, the Army has included
more public  participation  in the selection process than what is required  under CERCLA by
encouraging  eve~one  to participate  in the review and selection process during the past years.
Many public comments were reviewed  and considered  during the process.  While  no one will
agree on every aspect of the Conceptual  Agreement.  the Pumy believes that, with the help of the
Parties and the public.  the remedy will be filly protective  of human health and the environment

Page 2, third paragraph.  The Fumy believes the supplemental  water supply will  be an extra
layer of protection  to people north of RMA in the unlikely  event that all the caps, liners, and
multiple  groundwater  treatment systems were to fail. In addition, many  citizens were opposed  to
the treatment technologies  that were proven to treat the multi-faceted  wastes in some areas on
RMA The Army believes the selected remedy is filly protective  of human health and the
environment.  The Army believes the selected remedy, including the provision of a water source.
is consistent  with the policies and guidelines pertaining to environmental  justice.

Page 2, fourth paragraph U.S Environmental  Protection  Agency (EPA) goal in establishing the
Corrective  Action Management  Unit (CAMU) Rule, which was adopted  by the State of Colorado
in the Colorado  Hazardous  Waste Management  Act (CHWMA), was to “provide remedial
decision makers with an added measure  of flexibility in order to expedite  and improve  remedial
decisions” while “existing  closure  regulations  and requirements for [Resource  Conservation  and
Recovery  Act] RCRA-regulated  units, which require closure  to occur in a manner  that is
protective  of human health and the environment,  remain  in effect.  ” Purpose  and Context  of the
CAMU  Rule. 58 Fed. Reg. 8659 (1993) (to be codified at 40 C F.R. Pans 260, 264, 265, 268.
270. and 271 ). The onsite landfill  that is central to the CAMU  will meet applicable CHWMA



landfill siting, constmction. monitoring and closure requirements. The area of contamination
(AOC) is a CERCLA concept that is used to determine  whether RCIU4 land disposal restrictions
(LDR) are applicable to a CERCLA response  action.

Page 2, fifth paragraph: The extent of the AOC at RMA was based on the bounda~  of the area
within  which  EPA estimated  there might  be some risk to biota,  primarily due to the presence  of
dieldrin  in sutiace  soils in a contiguous  area. The on-post  hazardous  waste landfill was sited
according  to CHWMA criteria, as described in the CAMU Designation  Document  and its
appendices.  Basin A will not receive soil defined as principal threat soil or human health
exceedance soil; it will only receive soil with contaminant levels below human health criteria and
stmctural demolition debris to be used as fill.

Page 2, last paragraph: The Army assumes that your comment  about  dewatenng refers to the
passive dewatering of the South Plants Central Processing Area and Basin,A  afler soil  covers are
constructed  at those locations. Groundwater  monitoring  will continue  in order to evaluate  the
effectiveness  of the selected remedy. including  the capping and passive dewatering. Studies are
currently  ongoing  to address  potential needs for additional action in the lakes area. It should be
noted that contaminants  in the two areas are different. Please see also the response to your
comment  on Page 2, first paragraph.

Page 3, first paragraph: The soil. water,  st~ctures,  air, and biota have been extensively
sampled at RMA during the course of the RI/FS and have been sufllciently characterized to
implement  the selected remedy.  Additional contingency  sampling is part of the selected remedy
and will be used if needed.

Page 3, second and third paragraphs  Representative  structures  were selected for sampling
and analysis  to represent the worst case conditions. Section 2.4 of the Structures  Volume of the
Detailed Analysis  of Alternatives  (DAA) provides a summary of structure  material sampling and
references  other documents  for fbrther detail.  Historical  data on structure  use is sufficient to
classi~ individual  structures  according  to past use and potential fiture  use. Analytical  results
from structure  material sampling indicate low concentrations  of contaminants  and suppofl  the
conclusion that structure  contamination  does not pose a hazard  to human health or the
environment.  Major and minor structures  are represented on the D&4 plates. including Building
311. which appears on Plate 1 .2-1 in Section 2 of the South Plants insert. Building 311 began
sewice as a cafeteria,  and was later used for storage of soil cores. Samples taken in and around
the structure  do not indicate the presence  of significant  levels of contamination.  The preferred
alternative  for this structure is demolition and disposal in the Basin A Consolidation  Area.

Page 3, fourth through sixth paragraphs The current list of structures  analytes is derived from
the Remedial Investigation/Feasibility  Study (RI/FS), which  included a much longer list of
analytes. The fact that detection  limits change during a program as extensive  as RMA’s is
unavoidable.  The Army recognizes  that some of the risk-based  remediation  goals are below
analytical  detection limits.  This fact is not unique to RMA, and that is why the term Practical
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Quantitation  Limit (PQL) has been established. A PQL is used as the remediation  goal until the
risk-based standard can be achieved by a laboratory.  As stated in the response to your comment
at Page 1, last paragraph,  programs  are ongoing to evaluate  NDN@ dioxin,  and fbran at IU’vfA
In the event other contaminants  not included  as contaminants  of concern  are identified as a
concern  (e. g., dioxin)  during or after design  or implementation,  an evaluation will  be conducted  as
required by CERCLA guidance  (OSWER Directive  9355.3-02)  to ensure that the remedial action
is protective  of human  health and the environment.  At a minimum,  evaluations  will be pafl of the
5-year site review. There is no scientific  support  for your claim that dioxins were generated by
the processes at the Chlorine Plant and subsequently  introduced  into the Sand  Creek Lateral and
First Creek.

Page 49 first paragraph: Institutional controls will not be used as a sole remedy at RMA. The
use of institutional controls,  such as deed restrictions  and land use restrictions  to supplement
engineering controls  for long-term  management.  is consistent  with the NCP, the FFA and the
RM.4 National Wildlife Refige Act of 1992. As stated in the response to your comment  on Page
2, fifth paragraph.  Basin A will not receive soil or stmctural material for fill that exceeds
principal  threat  or human health exceedance  criteria. The Basin A cover will reduce infiltration
and naturally lower the water table,  thereby reducing contaminant  leaching from the area.

Consumption  ofgroundwater  or surface water on-post  will be restricted by institutional  controls
in accordance with the FFA. The Integrated  Endangerment  Assessment/Risk  Characterization
(IEAIRC) considered  both human  inhalation of vapors and biota exposure  from use of nonpotable
water To assess vapor inhalation,  groundwater  was considered  as a potential  source (in addition
to soil) because  it may have contributed  to the concentration  of vapors in the soil  column. The
ecological risk characterization  assessed risk to biota from exposure  to surface  water from the
lakes (exposure  to groundwater  is not anticipated).

Page 4, second paragraph:  Following  EPA guidance.  10-J is the action criterion  below which
media  do not generally need to be treated at any site, regardless  of fiture  use. Once treatment
was required due to risk. 10-6 was  used as the point  of departure  for evaluating  the effectiveness
of the treatment  technologies  The Army believes the selected remedy will be protective  of
human  health  and the environment,  this protectiveness  includes the wildlife  residing or foraging at
the Retige

Page 4. third paragraph  Please see the response  to your comment  at Page 4, second
paragraph,  regarding  protection of wildlife Regarding  mercu~, arsenic, and asbestos, all three
tvere considered  in the DAA and in the IENllC  All human  health  and biota exposures  to
mercury and arsenic are addressed  through  Iandfilling or containment.  Asbestos  abatement is
ongoing

Page 4, fourth paragraph:  The Parties disagree on whether the substantive  portions  of the
Colorado  Wildlife  Enforcement and Penalties Provisions  (C.R. S. 33-1-101 et seq. And C.R. S
53-6-101 et seq. ) and Wildlife  Commission Regulations  (2 CCR 406-8) are applicable or relevant
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and appropriate  requirements (ARARs). The U.S. Fish and Wildlife Sewice in cooperation  with
the Colorado  Department of Natural  Resources  has agreed  to advise the Army, as the lead
agency, with respect to the substance of state wildlife laws and regulations, to ensure that, where
indicated, such state laws and regulations are taken into account in connection with the
implementation  of the selected remedy to the extent they are not inconsistent  with federal laws
and regulations.  The Parties each reserve  all rights with respect to their respective legal and
jurisdictional  arguments relating to whether the above-cited  state laws and regulations  relative to
wildlife should be treated AW4Rs. The On-Post Location-specific  ARARs include the National
Wildlife  Refbge System Administration  Act (16 U. S.C. 668dd et. seq.) that prohibits the taking or
possessing of any animal or nest or egg within a National Wildlife Refhge, as well as the use of a
RefLge  for that purpose,  except by people authorized to manage the site or unless the activities
are allowed at the site. While not considered to be ARARs,  the provisions of the Endangered
Species Act, the Migrato~ Bird Treaty Act, and the Bald and Golden Eagle Protection Act apply
to RMA.  As additional protection,  Section 44.2(b) of the FFA specifically prohibits  the use of
RMA groundwater  or surface water for potable use, and Section 44.2(c)  specifically prohibits
consumption of all fish and game taken at RMA. The RMA National Wildlife Refige Act of 1992
also contains these restrictions.  FFA Section 44.4 gives the United States the additional authority
to impose and enforce  additional restrictions  as necessa~ for the protection  of human health  and
the environment.

Page 4, last paragraph  The Army believes that the Complex Trenches,  Shell Trenches,  and the
South Plants Central Processing Area have been adequately  characterized in the RI. The areas do
have high levels of contamination.  and the Army considered  this fact in selecting the appropriate
remedy for those areas. The Amy  believes that the selected remedy will be protective  of humans
and the environment
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AGREE~T IN PRINCIPLE REGARDWG A WATER SUPPLY BETWEEN
SOUTH ADAMS COUNTY WATER AND SANITATION DISTRICT (SACWSD),
THE ARMY AND SHELL OIL COMPANY

1. PAYMENT BY THE ARMY AND SHELL WILL BE IN THREE ANNUAL
INSTALLMENTS,  S16 MILLION, $16 MILLION, AND S16.8 MILLION.  THE FIRST
PAYMENT TO BE MADE WITHIN 90 DAYS OF 10CTOBER  1996. SUBJECT TO
THE AVAILABILITY OF FUNDS.

2. PAYhfENT OF THE ABOVE SUM IS CONDITIONED ON ADHERENCE TO THE
FOLLOWING TERMS. OTHER TERMS AND CONDITIONS WILL BE THE
SUBJECT OF FURTHER NEGOTMTION.

A. PAYMENTS WILL BE HELD IN TRUST FOR SACWSD. TRUSTEE TO
BE CHOSEN BY THE ARMY& SHELL WITH SACWSD CONCURRENCE.  ANY
INTEREST THAT ACCRUES MUST BE RETURNED TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP OWNERS OF DOMESTIC WELLS IN THE
DIMP FOOTPRNT WHO CONSENT TO BE INCLWED IN THE SOUTH ADAMS
COUNN  WATER AND SANITATION DISTRICT AND WHO CONSENT TO BE
HOOKED UP; AND SUCH HOOK UPS WILL BE COMPLETED NOT LATER THAN
THE 24TH MONTH AFTER THE DATE OF THE INITIAL PAYMENT FOR THOSE
WHO CONSENT BY THE 20TH MONTH AFTER THE INITIAL PAYMENT.
THOSE WHO REQUEST TO BE HOOKED UP AFTER THE 20TH MONTH WILL
BE HOOKED UP WITHIN A REASONABLE TIME. AS NOTED IN G, BELOW,
SACWSD WILL NOT BE RESPONSIBLE FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO 1S NOT RESPONSIBLE  FOR EXENIXNG  ‘IT-E MAIN
WATER DISTRIBUTION SYSTEM  BEYOND THE DIMP FOOTPRTNT  AS
FINALLY DETERMINED TN THE ON-POST ROD. THE MAIN WATER
DISTRIBUTION  SYSTEM FOR THE HE~ERsON  AREA (12” DWTER PIPE
SYSTEM) WXLL BE COMPLETED BY THE 24TH MO~ AMER THE INITIAL
PAYMENT. SACWSD WILL RECEIVE FROM THE TRUST ACCOUNT $3,950 FOR
EACH HOME CONNECTED IN ~ NEW SERWCE AREA AND $2,265 FOR
EACH HOME CONNECTED IN THE OLD SERWCE AREA, UP TO A TOTAL OF
130 HOMES. ATTAC~D  IS THE MAP THAT SHOWS THE LATEST DIMP
PLUME WHICH IS TO BE mDAmD pmOR m THE FmALm~ON OF THE
ON-POST ROD.

C. SACWSD MUST CO-CT FOR WATER RIGHTS OR SUPPLY BY
NOT LATER THAN SD( MOMS AFTER THE DATE OF THE F~A.L  PAYMENT.

D. PAYMENTS FROM THE TRUST TO SACWSD MUST BE TIED
DIRECTLY TO THE ACQUISITION AND DELIVERY OF 4000 ACRE FEET OF

1
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WATER AND THE HOOK UP OF WELL OWNERS IN THE HENDERSON AREA.
ALL EXPENDITURES  BY SACWSD PAID FROM THE TRUST ACCOUNT WILL
BE SUBJECT TO AUDIT BY THE ARMY AND SHELL. UP TO $43 MILLION MAY
BE SP~T ACQWG AND DELIVENNG THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE SPENT ON HOOK UPS IN THE
HENDERSON m. THE REM.AINXNG  $1.15 MILLION IS TO OFFSET
INFLATION OR CONITNGENC~S.  ANY EXPENDITURES CHALLENGED  BY
THE ARMY, S=LL, OR THE TRUSTEE WILL BE SUBMITTED TO THE
ALTERNATIVE DISPUTE RESOLUTION (ADR) METHOD DESCRIBED IN E,
BELOW.

E. AN INDEPENDENT QUALIFIED AGENT, WHO IS A SENIOR WATER
RESOURCE EXPERT WITH Experience IN ACQUIRING AND DELIVERING
WATER, WILL BE SELECTED BY SACWSD, WITH THE CONCURRENCE OF
THE ARMY AND SHELL, TO DIRECT THE SELECTION, ACQUISITION,  AND
IMPLEMENTATION OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPERATIONAL BY 10CTOBER 2004. THE TERMS OF THE AGENCY
WILL BE AGREED UPON SACWSD, THE ARMY AND SHELL. THE ARMY AND
SHELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT  BID
PACWGES FOR THE WATER DELNERY SYSTEM. THE CONSTRUCTION
FIRM OR FIRMS TO CONSTRUCT THE PROJECTOR PROJECTS WXLL BE
SELECTED BY COMPETITIVE BID BASED ON A SOLICITATION PROCESS
CONCURRED IN BY THE ARMY AND SHELL. THE COSTS ASSOCIATED WITH
IMPLEMENTING THIS SECTION WILL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREEMENT ARISING REGARDING ‘IHE IMPLEMENTATION OF THIS
SECTION WILL BE SUBMITTED TO A FORM OF ADR CONSISTING OF
SUBMISSION OF THE DISPUTE TO THREE WATER RESOURCE EXPERTS; ONE
SELECTED BY THE ARMY AND SHELL; ONE SELECTED BY SACWSD; AND
ONE SELECTED BY THE INDEPENDENT AGENT OR BY THE AGREEMENT OF
THE TWO SIDES IF THERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WILL BE BORNE BY THE PARTIES WITH EACH SIDE PAYING FOR ITS
EXPERT AND EACH SIDE PAYING 50V0 OF THE COST OF TKE EXPERT FOR
THE INDEPENDENT AGENT.

F. ALL FUNDS REMMN’ING m THE TRUST ACCOUNT AT THE
COMPLETION OF THE WATER PROJECTOR ON 1 OCTOBER 2004,
WHICHEVER OCCURS FIRST, WILL mERT TO THE ARMY AND SHELL.
REVERSION INCLUDES ANY SA~GS REALXZED BY SACWSD FROM COST
SHARING PROJECTS WTTH OTHER ENTITIES. REVERSION MAYBE DEIAYED
WHERE UNKNOWN OR UNEXPECTED CONDITIONS OR CIRCUMSTANCES
PREVENT COMPLETION OF THE PROJECT BY 1 OCTOBER 2004. WHETHER
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WILL BE SUBJECT
TO THE METHOD OF ADR DESCRIBED IN E, ABOVE.

2
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G. SACWSD AGREES TO SATISFY THE OBLIGATIONS CONTAINED IN
ITEMS 16 AND 17 OF THE AGREEMENT ON A CONCEPTUAL REMEDY FOR
THE CLEAN UP OF ROCKY MOUNTAIN ARSENAL. THE PAYMENTS TO
SACWSD WILL CONSTIm COMPLETE SATISFACTION OF THE ARMY AND
SHELL’S OBLIGATIONS CONTAINED IN HEMS 16 AND 17 AND COMPLETE
SATISFACTION  OF ALL COSTS ASSOCIATED WITH TKE TERMS AND
CONDITIONS NECESSARY TO EXECUTE THESE OBLIGATIONS. ALL COSTS
NECESSARY TO EXECUTE THE REQUIREMENTS OF THIS AGREEMENT,
UNLESS OTHERWSE EXPRESSLY STATED,  WILL BE PAID OUT OF THE
TRUST ACCOUNT. SACWSD WXLL NOT BE RESPONSIBLE  FOR MONTT’OIUNG
REQUIREMENT’S  TO BE PERFORMED BY THE ARMY AND SHELL lN
ACCORDWCE WITH ITEM 17 AND SACWSD WILL NOT BE RESPONSIBLE
FOR HOOKING UP MORE THAN THE FIRST 130 WELL OWNERS. ANY
ADDITIONAL  HOOK UPS REQUIRED UNDER THE TERMS OF ITEM 17 WILL BE
TKE RESPONSIBILITY OF THE ARMY AND SHELL.

H. SACWSD WAIVES ~ RELEASES THE ARMY AND SHELL FROM
ALL RESPONSE COSTS AND CLMMS FOR DAMAGES FOR ALL RMA
CONTAMINANTS  AND POLLUTMS  IN THE SACWSD WATER THAT ARE
KNOWN OR DETECTED PRIOR TO, OR AT THE TIME OF, THE SIGNING OF
THE ON-POST RECORD OF DECISION (ROD). PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACWSD AT THE TIME OF THE SIGNING OF THE
ON-POST ROD WILL BE DETERJWNED BY AGREEMENT OF THE PARTIES
PRIOR TO SIGNING THE FINAL AGREE-T CONTEMPLATED  BY THIS
AGREEMENT  IN PRINCIPLE..

I. ANY REUSABLE RETURN FLOWS ASSOCIATED WITH ANY WATER
SOURCE ACQUIRED WILL BE MADE AVAILABLE TO SACWSD FOR
REPLACEMENT OF DEPLETIONS UNDER ITS EXISTING AUGMENTATION
PLAN FOR THE FIRST THREE YEARS FOLLOWING THE INITI.AL DELIVERY
OF WATER FROM THE NEW WATER SOURCE IN ANNUAL AMOUNTS TO BE
DETERMINED ACCORDING TO REASONmLE NEED, OTHERWME RETURN
FLOWS ASSOCIATED  WITH THE NEW WA~ SOURCE, AND ANY WATER
UNUSED BY SACWSD FROM THE WATER SOURCE ITSELF, SHALL BE MADE
AVAILABLE AT ARMY AND SHELL EXPENSE FOR THE REMEDIATION OF
RMA FOR NOT LESS TI-USN 10 YEAR% m ANNUM AMOUNTS TO BE
DETERMINED ACCO~~G TO WONmLE NED. THE FINAL PERIOD TO
BE AGREED UPON. mTER  WMED~AnON, ALL =- FLOWS WSLL
RETURN TO THE USE OF SACWSD.  EACH PMT’Y WLL BE RESPONSIBLE
FOR ANY NECESSARY APPROVALS. DISPUTES ~SmG OVER THE
IMPLEMENTA~ON OF ms SECmON ~LL BE smM~D TO ADR AS
DESCRH3ED IN E, ABOVE.

J. SACWSD WILL W~AND OTHERWISE DEMONSTRATE IT IS
AUTHORIZED  AND QUALIFIED TO ENTER INTO THIS AGREEMENT, ACQUIRE
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AND PROVIDE WATER AND HOOK UP WELL OWNERS, SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD
WILL BE RESPONSIBLE  FOR PERMITTING, ADJUDICATION, AND OTHER
REQUIREMENTS OF STATE AND FEDERAL LAW.

K. PARTICIPATION  BY THE ARMY AND SHELL, OR BY THEIR
REPRESENTATIVES, IN OVERSIGHT IN NO WAY CONSTITUTES  AN EXPRESS
OR IMPLIED WAIUUWIY OR REPRESENTATION  REGARDING THE
ADEQUACY, SUITABILITY,  OR LEGALITY OF SACWSD OR THE
INDEPENDENT  AGENT’S ACTIONS  TO OBTAIN  OR PROVIDE  WATER

L. ALL PARTIES  RESERVE  ANY RIGHTS THEY MAY HAVE
REGARDING NONPERFORMANCE BY THE OTHER PARTIES.

M. THIS AGREEMENT IS SUBJECT TO COMPLIANCE WITH ALL
APPLICABLE LAWS AND WILL BECOME EFFECTIVE AND BIND~G WHEN
INCORPORATED  BY REFERENCE IN THE ON-POST ROD.

N. THE AMOUNT AGREED  UPON IS SUBJECT TO APPROPRIATE
CREDITS  FOR ANY ARMY AND SHELL CONTRIBUTIONS TO WATER OR
INIVUSTRUCTURE, SUBJECT  TO SACWSD APPROVAL. APPROVAL WILL
NOT BE WITHHELD UNREASONABLY.  DISPUTES WILL BE SUBMI’ITED TO
THE METHOD OF ADR DESCRIBED  IN E, ABOVE.

O. ALL PARTIES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P, ALL O&M COSTS ASSOCIATED WITH THE ACQUISITION AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S  RESPONSIBILITY. THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS TO ALLOW  THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER  SYSTEM.

Q. QUARTERLY PROGRESS REPORTS WILL BE MADE BY SACWSD, OR
ITS REPRESENTATIVE, TO THE RMA COUNCIL.

R. THE ARMY OR SHELL WILL PAY, IF NECESSARY,  WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED  $1 MILLION  TO
PURCHASE AN OPTION ON WATER AGREED TO BY SACWSD,  THE ARMY
AND SHELL. THIS SUM WILL BE CREDITED AGAINST THE FIRST ANNUAL
PAYMENT  UNDER SECTION 1, ABOVE.

version  10- 26/01/96
.
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sate Rapreamaw
ALCE  NICWL
891 EM 71at  Avemm
Demw, COiwado 80229
Mna: (303) 287-7742
Ca@d: (303) 8662931

-m

COLORADO
HOUSE OF REPRESENTATIVES

STATE CAPITOL

DENVER
00203

LOCal  Govar~nt Comminaa
Tranaporlation and Enargy

CUmuttw

January 15, 1996

On-Post Proposal  Plan Comments
Program Manager
Rocky Mountain Arsenal
Attn: AMCPM-PM

Col. Eugene Bishop
Building 111-RMA
Commerce City, CO 80022-1748

Dear Col. Bishop:

The Proposed Plan and Conceptual Agreement on clean-up activities appears to envision
disposing of most, if not all, of the non-hazardous waste on the Roe@ Mountain Arsenal without
the normal landfti liner requirements  for such waste disposal. If non-hanrdous waste material
is to be disposed of on site, then the appropriate approval process, as well as siting and design
standards as would be required of any private company for a non-hazardous  landffll facility,
should be followed. The same rules that would apply to any private company in landffl siting
and construction, should also apply to the Army.

In fact, it is preferable that the Army dispose of all non-~dous waste material ffom the
Rw~ Mountain Arsenal in a properly permitted, designed,  and constructed off-site non-
hazardous waste lamlfti. The amount of waste  material  lefi on site of the Rw~ Mountain
knal after clean up activities  are ~rnplcti should be ~. especially if it m.n be
Shown that an off site Iandffl alternative is more cost efficient than siting, permitting,
wns~cting,  and operating an on-site properly designed  and constmcted non-hanrdous landfdl.
Given the tremendous overhead expenses that would be associated  with any on site facility,  it
is hard to see how any off site facility wouldn’t be more cost effective.

In summaxy, on site disposal of non-hazardous waste from clean-up activities  at the Rocly
Mountain Arsenal should only be allowed if it is cost effective, and if shown to be cost affective,
only if the disposal facility on site k properly  sited, permitted, designed and constructed in
awmdance with all applicable  laws and Otir requi.mrnents. ‘I’he alternative  of utilizing of an
off site non-hazardous  WaSUE  l~ffll Should k SCriOUSly considered, and at the very least, the

9601816-1/1
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proposed  Record of
comparative costs and

Decision should incorporate a commitment to perform a study of
benefits of on site versus off site disposal alternatives,  before any fml

decision  is made in this regard.

Sincerely,

Q!Z’L Z4.4
MU Nichol
State Representative

AN/jw



June 11, 1996
REPLY T(l

+‘i~Ti{>i {’!

OffIce of the Program Manager

The Honorable Alice Nichol
State Representative
891 E. 71st Avenue
Denver. Colorado  80229

Dear Representative  Nichol:

Thank you for your comments  on the Rocky Mountain  Arsenal (RMA) On-Post  Proposed
Plan Public input is an impofiant  component  of the remediation  process, and your participation
in the process  helps maintain  the dialogue between  the U.S. Army and the public.

Your letter proposes  either off-site disposal of nonhazardous  materials  or construction  of
an onsite.  nonhazardous  waste facility in compliance  with the Resource  Consewation  and
Reco\e~ Act The Army understands  your concern  that this material be disposed properly  and
belie~es  that the approach  of placing  the material  under the Basin A cover will adequately
immobilize  any contaminants  and provide a cost-effective  method for disposal of nonhazardous
materials In addition, a large volume of fill material  will be required to construct  the Basin A
Consolidation  Area, and the RMA nonhazardous  material will satis~ that need Furthermore,  b~
consolidating  nonhazardous  material onsite, there will be no negative impact from a large numbe~
of trucks moving through the surrounding  community Cost for fill material is also minimized
Therefore.  the Army chose to keep the nonhazardous  material onsite to be used as fill material for
the Basin A Consolidation  Area

If you have any additional questions  or concerns  regarding  the RMA On-Post  Proposed
Plan. please  direct them to Mr Brian Anderson  of this office  at 303-289-0248.  Thank you again
for }our comments

Sincerely,

A

&+ #f’”,,
Euge H Bishop
Colonel. U S Army
Program Manager

Readiness  is our Profession



Copies Furnished:

Captain Thomas  Cook, Litigation Attorney,  Rocky Mountain  Arsenal
Building  111, Commerce  City, Colorado 80022-1748

Mr. Robert  Foster, U. S Department of Justice, 999-18th  Street,
Suite 945. North Tower, Denver,  Colorado 80202

Program Manager Rocky Mountain  Arsenal, Attn:  AMCPM-RMI-D, Document  Tracking
Center. Commerce  City, Colorado  80022-1748



November  14, 1995

On Post Proposed Plan Comments
Program  Manager
Rocky Mountain Arsenal
Atten: AMCPM-PM

Col. Eugene  H. Bishop
Building  111- RMA
Commerce  City, Colorado 80022-1748

Critique  on PPRMA On Post Operable Unit

1. me PPRMA should  be published  in two distinct  pafls: Pafl A, Historical
Record retained in the libraries as listed  on page 4 (Park Hill Library also has the
only final detailed  analysis  of Alternatives repofl on file as of this date)  and Pafl
2, a portable record coordinated  with the historical  record.

Part 1 would be the official document which would eventually  become
the Record of Decision  (ROD). Pati 2 would be a series of base maps at
1:24000  scale which  would be visual displays of the problems areas (soils,
structures and water) coordinated  with Pan 1 in every decision.  ~ese maps
would be potiable for exhibit  and discussion at all public  or parties meetings.

2. It is strongly suggested that the discussion  under Range of Developed
Alternatives,  Incorporation  of the Conceptual Remedy on Pages  11 and 12 of
the Plan and the summary  on Page 17 should  be carefully heeded by the
parties.

3. me implementation of items 1 and 2 would suggest  a joint meeting with
the parties and other interested grows  or persons  to emphasis  the need to
arrive at the best public  understanding  of the plan.

4. Wth specit7c reference to a possible  trust fund (see enclosed
correspondence),  a little research  (by a naive layman)  indicates  some interesting
facets of the financial aspects of the RMA cleanup. 7he trust fund would be
supported by an original  appropriation  of 250 Million doliars  held in escrow for
10 years at 6% producing  $197,750  million.  Two years hence the next

-— —-- ——_ —--— -
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appropriation  of $125 milljon  would be made at 6% for 10 years et cetera. ~is SCI ?
at the end of 9 years would appear as foJ/o WS:

Years Capital (appropriation) fnt. @ 6%/10/years End of 10 year
period

1 250,000,  W 197,750,000 2006
3 125,000,000 98,875,000 2009
5 125,000, WO 98,875,0CW 2011
7 125,000,000 98,875,(XM 2013
9 98,875,  - 2015

Capital 750,000, m 593,250,000
Int. 7Wough
2015 93.250.000
Money Avail. 1,343,250,000 at the end of 2015
Already spent 750.000.000

2,093,250,000

Please notice  that at the beginning of discussion  under  item 4 I mentioned  escro w.
7he scheme  would not be effective  in the present fiscal year. 7he Army  has been
assured of its appropriations  for this fiscal year. This situation would hopefully give a
public  private partnership an opportunity to bolster the trust fund with individual  or
corporate tax exempt donations.  ~is would give the general public a direct chanc ‘
rehabilitate the environment we need to protect for our su~ivat  (and politicians).  . _ ~
comment plan item 4.1-3.

7?)e fiscal control of trust  fund should be overseen  by General  Accounting OtWce
as an independent unbiased government agency.

5. WI this opportunity affect the time schedule  for the ROD adversely?

flf*--ereiy }“

I
~aldo G. Sm h, P.E.
SSAB, RAB t
Enclosures



DEPARTMENT  OF THE ARMY
OFFICE OF TIIU ASsUIANT sECRETM

INSTALLATIONS LOGISTICS AND ENVIRONMENT
110 ARMY PENTAGON

WASHINGTON  DC 20310=0110

October 18, 1995

.,.

Mr. Dennis  Gallagher
Councilman,  District  One
Room 451, City and County  Building
Denver, Colorado 80202

by 4.* I

Dear Councilman  Gallagher

I would like to thank you and Mr. Smith for your letter of August 29, 1995,
to President  Clinton ancerning  the trust fund provision  in the Agreement  for A
Conceptual  Remedy for the Cleanup of Rocky Mountain  Arsenal.

The Army is very proud  of the Agreement  reached  on the cleanup of
Rocky Mountain Arsenal and we appreciate  your interest  in the matter. As you
know, the trust fund is one part of a multi-part  agreement  representing the
inoperative efforts  of many parties, public and private alike.

Pursuant to the Agreement, the Army will commit its good  faith, best effort
towards  the establishment  of the trust fund.  As indicated in the Agreement,
establishment  of the fund will require  special  Congressional  legislation and the
Army is subject to certain restrictions with respect to legislative proposals.  The
Army is committed  to fulfilling  its responsibility  under  the Agreement  in
accordance with those restrictions. .

Thank you again for the letter.  Your enthusiasm for the trust fund and the
cleanup agreement  is appreciated.  I welmme  your continued participation  in the
process  to cleanup the Rocky Mountain  Arsenal.

Sincerely,
.

Acting Deputy Assistant  Seaetary of the Army
(Environment,  Safety and Occupational  Health)

OASA(l,L&E)

9532402 -1/l-A
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August  2S, 19%

North Denver Community  Center
3627 W. 32nd Avenue
Denver,  CO ml 1

Honorable William Jefferson Clinton
President of the United States
Washington,  D.C. 20S00 .

W Mr. Presidenu

The attached letter of Augm[  4, lM is indeed  cm~uraging. Just maybe, we are
witnessing democracy in action.

With reference to change, the accommodation  to an innovative  trust find for the RMA
cleanup  would assured y have interesting political repercussions.  This action could scwe as ●

demonstration  of public private partnership all the way through  government to the grass rmts.

SpecifiAly I visualti  at least three important advantages  of this concept:

1.

2.

3.

The elimination or at least a reasonable reduction in the yearly
appropriations for this purpose.

The prmess should be designed in such a manner so as to

political  hassle over

mmmodate to an
eventual rollover into O and M for the ultimate projecc National Wildlife Refbge.

The development of a public private concern for the environment nemsary to our
economic security.

Item 3 above suggests that a simple short understandable  platform for politicians could
be: “We stand for a public private partnership to sustain the national security, the national
eanomy and the national environment  with liberty, life and happiness for the gwd of the
U. S. A.’ (Paraphrase of the Declaration  of Independence).

Sincerely,

&/

8
b

● . . . . . . ------ .- ..-. -------  .
&“ :. ....

L
* “ ‘T*

..-
Dennis J. allagher ~ ‘-----  - - ‘- ‘--o W do 0: S“ .- .
Councilman  1st District .
Denver County

Enclosures

Aide to (h~ilman Gallagher

,
..”. ----  . . . .-. .. . . . .. . - . -..

~CC: Raymond J. Fatz, Acting Deputy -Asst. Sec. firny . ~~ . . . . . ~ ~~”. 9532402  -1/l-C
. ...- . . ----. . .----- . ..’ ‘.
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Arsenal seeks water Mpply

By numto  Roboy
--awf-

AURORA  – The Rocky  Mountain Arae
nal waota to take over Fbimons  Army
Medkal  Center’s water rights when  the
post  dams  due to defense  Cuts.

I’he ● rrmgement  wont awer drinktng
water for post residents or the hospital hut
would pertain to water from the H@ IJne
Canal that b now being  used to irrigate
about SO ● cres of farmland  near Fitzsi-
m~’ East (Mfax Avenue gate. The lard
is #anted in ● lfalfa.
Amnal offkials wants to use the water

to lmlp clean up contamination ● t the site
where Shell Oil Co. once manufactured
pesticides ● nd the U.S. Army made cberni-
Cal Wapoml

Arsenal offkials have ● sked the Army
for Its rights to 525 ● cre fet of water. An
● cn foot  provides enough water to supply
a family  0( four for a year, or more than
32 S,000 gallons.

OfIicials to bid on F@imons’
rights to help cleanup toxic land

Fhshnons  gets its drinking water from
the Denver Water Board. Although the
post is entirely within the boundaries of
Aurora, when it opened in 1918 the city
didn’t have enough watw to supply the
post. As Fitxsimons is redeveloped for ci-
vilian use, the new users will rely on Auro-
ra’s municipal water supply.

The arsenal  is one of three federal agen-
cies interested  in taking over parts of Fitx-
simons. Federal agencies get priority
when deciding what to do with surplus
property.

The Air Force  has asked the Army for
about 12S ● cres O( land at the 577-acre
post,  including military  housing and other
buildings.  The Department of Veterans  Af-

fairs has asked  the Army for the main hus-
pital and other related buildings. All three
agencies have until the end of November
to detail their plans for the site. Then the
Army must d~ide who gets the site and
the water rights.

The arsenal would use the water to re-
plant some areas wfth prairie grasses  ● f-
ter contaminated  soil is dug up and re-
moval. “
‘ There are also several Iakcs at the arse-
nal which need to be kept full as part of
the cleanup efforts,  and the Fltzsimons
water would help do that. Maj. Carry
Brewer, chief counsel  for the arsenal,  said
it will need about  3,000  acre feet of water
and doesn’t have ucar]y  that much.

The amenal wouldn’t have to pay for
Fltxsimod water rtghtq Brewer said. The
● mend would simply take water  from a
different point in the canal than Fitxsi-
mons does.

But farmer Raymond  Hanson’s  ● lfalfa
fields would pay the price. Hansom has
farmed the ● m for bay for his livestock
for 1S years. The practice is common on
military bases with vacant sections that
can be fwmd or grazed

Hanson,  an Aurora rancher, has been
farming surplw military land for decad~
He started farming at the former Lowzy
Air Force Base in 1973. Since that base has
closed,  and Fitxstmom Is on the way out,
his future b in question.  Hanwn  alao lost
another  1,SOO-acre  chunk of hayproducing
land because  of development  around fkn-
ver International  Airport.

“It’s  ● big disappointmcnl,” said Han-
son. “Living this close  to the city, it’s a ,
way of life.”

9532402  -1/l-D
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Proposed Plan f.~ th.
Rocky Mountain  Arsenal On-Post  Operable Unit

m Citizen’s Summa~

What is the purpose of this
report?
‘Ik purpose of this Roposcd Plan is
to identify  the U.S. Department  of
the Army’s (Amy’s) preferrwl  reme-
diai alternatives] for contaminated
water, stmctures,  and soil  at Rocky
Mountain Arsenal  so that the public
can participate  in the alternative  se-
)ection  process. The Arsenal  is
located in southern Adams  County,
Colomdo,  nofi of Denver.

The Army is submitting  this proposed
Plan to the public in rwxgnition  of

the importam of public  involvement
in the environmental  restoration  of
h Arsenal. Its submittal  is a)nsistent
with Section  11 7(a) of the Compre-
hensive Envhmmentai Response,
Compensation  and Liabiiity  Act
(CERCLA)  and with the Nationai
off and Hazardous  Subtances Poi-
Iution Contingency Plan (NCP).
Both CERCLA  and the NCP require
the investigation  and rcmediation  of
contamination  that poses a potential
thrat to human  health  and the envi-
ronment. Documents  that detail  such
investigations  at the Amnal  are listed
on pages 3 and 4.

Tabl. of Cent.nta

citizea’s  ❑ Surnmq

Community ❑ Participation

Site ❑ Background

*mcnt of ~ Site  Risks

Summary of ~ the Risibility
stu’dy  Process

Water ❑ Feasibility Study

Structures ❑ Feasibility Study
Sd ❑ Fcasibiiity Study

Summary ❑
Glossary ❑

Mark Your Calendar: Opportunities for Public Involvement

Public Meeting
Saturday
November  18, 1995
LOcatlon
Rocky  Mountain  Arsenal
Building  11 1-A
Gmmerce City, CO 8(K122

Time
9:00 a.m.

AdmIni8trativo  Record Loostlon
Rocky Mountain  Arsenal
Building  135, Room 16
72nd Avenue and Quebec Street
commerce City, CO 80022

Hours
Monday,  Wednesday,  and Friday

Noon to 4:30 p.m.
‘ib&y  and ~UtiY

5 p.m. to 9 p.m.
Saturday

10 a.m. to 4 p.m.

T.tephono
Phone:  (303) 289-0136

(800) 862-0754

Public Comment  Period
October 16 through

December  15, 1995

Send Cornmenta  to
On-Post proposed Plan Comments
Program Manager
Rocky Mountain  Asenal
Attn.: AMCPM-PM/

Cd. Eugene H. Bishop
Building 111—RMA
commerce  City,  CO 80022-1748

I

I i
I
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cmmplctc than the others. In addition,
most of the highly  contaminated  soil
is excavated and mov~  which in-
volves  a higher  short-term  risk to
wodwrsand  thcsutmum%ngcommu-
nity.

Sltowlde  Attemattw  4 la preferred
booause It la more effecttve In the
long term than SltewW Alte-
tlve81, zor31nmdud*thrwgh
trestmO*titoxlotty andmOMIRy
d mme of the mod oont8mlnated
soil, md k more * effectlw -
Implementable  M sttmNideAnar-
rdve 5. In this in-, the short-
tum risks of excavation ad tmsport
are balanced by the long-term  effec-
tiveness and the moderate  cost of the
alternative.  This results in an overall
effectiveness  that is gmatez than that
of the other  alternatives.  In addition,
this  alternative rcmcdiates risks to
wildlife  in the central sections  of the
Arsenal.  The Supplemental Field
Study and USFWS biomonitonng
program address  potential  risks to
wildlife  outside  this area. The prc-
fcrrcd soil alternative  is highlighted
on Table 10 (page 2S) and shown on
Figure 4 (page 27).

Summary
The preferd  alternatives  rank
highest  with respect to the criteria
used to evaduate the alternatives and
they arc consistent  with  the NCPand
the statutory  requirements  of
CERCLA. In addition,  the prcfcmcd
alternatives  arc rquircd  to be re-
viewed every 5 years with regard to
their protectiveness  of human health
and the environment and compliance
with applicable  regulations  and cOn-
tinucd on-post  monitoring programs.
Areas rquinng long-temn operation
and maintcn~  (= page 11, Range
of Developed  Alternatives) umsislent
with the preferred  alternatives arc
shown in Figure 5 (page 28). On the
basis  of the available information,
tkArmy  concludes  that the prcfcn’cd
alternatives  would (1) address the
threats to human health and the cnvi-

0cW9r  199S

ronmcnt  by using a combination of
treatment and containment  as princi-
pal elements to permanently mhxx
the toxicity, mobility,  and voIumc of
mntaminants  in stmcturcs,  soil, and
groundwatm,  (2) comply  with
US;  and (3) be cost effective.

c’u) /



December 14, 1995

.

Waldo G. Smith,  P.E.
3627 W. 32nd Avenue
Denver, Colorado 80211

On Post Proposed  Plan Comments
Program  Manager
Rocky Mountain  Arsenal
Atten: AMCPM-PM

Cot. Eugene  H. Bishop
Building  111- RMA
Commerce  City, Colorado 8(M22- 1748

Critique on PPRMA  On Post Operable Unit

1. 7he PPRMA ‘should  be publikhed in two distinct pare: Pafl 1, Historical
Record retained  in the libraries  as listed  on page 4 (Park Hill Library also has the
onty final detailed analysis  of Alternatives  repofl on file as of this date)  and Pan
2, a potiable  record coordinated with the historical  record.

Part 1 would  be the oft7cial document which  would eventual& become
the Record of Decim”on (ROD). Pafl 2 would be a senbs of base maps at
1:24000 scale which would be visual  displays  of the problems areas {soils,
structures  and water) coordinated with Pati 1 in every decis”on.  ~ese maps
would be poflable for exhibit  and discusw”on  at all public  or patiies meetings.
2. Lt is strongty suggested that the discusson under Range of Developed
Alternatives, Incorporation  of the Conceptual Remedy on Pages 11 and 12 of
the Rhn and the summary on Page 17 should  be care ful/’y heeded by the
paflks.
3. 7Re implementation  of items 1 and 2 would suggest@  joint meeting with
the paflles and other interested groups  or persons  to e~hasis the need to
arrive at the best public  understanding  of the plan.
4. Discussion  of a trust fund to suppoti the financial  funding  for the RMA
clean-up  brings  up complications  which  invite closer  investigation  by the
Treasury Depatiment and the GeneralAccounting OMce in cooperation  with the
paflies and other groups. Frankly, there could  develop  a situation  which
demanded a new accounting system to accommodate  to the trust fund as
ordinarily  conceived  as well as the present pay as you go shaky appropriations

9S3S206-1/1



system.

.

Any scheme would not be effective in the present fiscal year. 7??e Army
has been given appropriations  for fiscat year 1995-96 [so I understand)  in this
situation would  hopefully give pubJic private  partnership  an oppo~unity to
develop  a trust with corporate  or individual  tax exempt donations.  To avoid
conflicting  methods of disbursement  of funds,  the appropriations  would
continue to support  O & M operations  within  the RMA clean-up; the revenue
generated by tmst fund (interest  ontjd would only meet unforseen
cent/ngenc/es which could stall the clean-up  final  completion  in yr. 2008.

7Ws accommodation  to appropriations  @nd trust fund should  guarantee
(providedpo/itica/  maneuvering  is not condoned)  that the O & M operations  of
the RMA clean-up wil/ meet the deadline  of 2008 A.D.

me fiscal control of the trust fund should  be overseen  by the GAO as an
independent on b/8S government agency.

5. Does this oppotiunity (R2B 1 V15D5 attached) affect the time schedule
for ROD adversely?

t
Sincerqfy,

~w

\

Wa G. Smit , P. E.
SSAB, RAB
Enclosures



DEPARTMENT  OF THE ARMY
- OF WE AssmrM SEcnmm

WTUUTtON$ LOOISTICS  MO ENVIRONMENT
110 ARMY PEMTAOON

WUNGTON DC 2031M11O

Mr. Dennis Gallagher
Councilman, District One
Room 451, City and County
Denver, Colorado  80202

October  18, 1995

. . .
?
-0.

IWY4., I

Building

Dear Cou~”lman  Gallaghec

! would like to thank you and Mr. Smith  for your letter of August 29, 1995,
to President  Clinton concerning the tmst  fund provision  in the Agreement  for A
Conceptual  Remedy for the Cleanup of Rocky Mountain  Arsenal.

The Army is very proud  of the Agreement reached on the cleanup of
Rocky Mountain Arsenal  and we appreciate  your interest in the matter. As you
know,  the tmst fund is one part of a multi-part agreement representing  the
cooperative  efforts of many parties, public and private  alike. t

Pursuant to the Agreement,  the Army will commit  its good faith,  best effod
towards the establishment  of the trust fund.  As indi~ted in the Agreement,
establishment  of the fund will require special Congressional  legislation and the
Army is subject to adain restrictions  with respect  to legislative proposals. The
Army is committed  to futflling  its responsibility under the Agreement in
aardance with those restrictions.

Thank you again for the letter. Your enthusiasm  for the trust fund and the
cleanup agreement  is appreciated.  I webme your wntinued  participation  in the
prmss  to clean up the Rocky Mountain Arsenal.

Sincerely,
.

AcWg Deputy Assistant  Secretary of the Army
(Environment,  Safety and Occupational  Health)

OASA(l,L&E)

9S32402-1/l-A
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dhxygroupwillb cwnvuwdwithinthcti 180&yi AnyhcaJthmusn&
(xxnpletd by CDPHE and ATSDR will be formally rcvkwal by the Park pti
to ksuance to the Mcdiml  Monitoring Advisory Group or the @k.

The primq goals of the Medical Monitoring  Phn arc to monitor any off-~st
impact on human Mth due to the rancdim”on and provide ~“sms f&
‘dutioo of~h sww on an individual and co~”ty b- until @ the as
h d rancdy u compktaL

.
“.

o me Pm”u mnrnit  to good fkith b Cfrorts  to -fish ● w W fbr be
operations and maintcamcc of the rcmody, Wuding Wtat and w6&J soils
T& Park~ however, that establishment  ofsuchs tmst N roquiru
spocid kgkhition and there are rti~”ons on the ~“ons fdml ag- can tske
with respect to proposing Icgisht.ion and supporting proposed kgkkioa  ‘1’b
_~tikd~tid ktic Fti DMdwddh W@ti
Us. Army and shell oil bnp8Uy.

0 Existing wells  within the Imundmy  and off-post  Uxuimmt aystcm(xs)anb
removed fkom prockion  wbcm coOmlratiotu Ofcalstitualts  detected in tk Al
arc IS than applidk or rckvant and appropriate m@rmMWs (ARMS)
established in the ROD amibr it can be dcmo~al that dbntinuing opmtk
of a wII would not jcopardiu tbc antakmcnt oqcctivc Ofthc systexni ‘me
containment obj~ve of the systems will be outlhd in the ROD. Walls rmovd
tim production and monitoring wells upgdicnt and down-gmckt  oftbc BCS
will be monitored quarterly for a @od of W ycar3 to dctcmim ifco~
reappear, aqt those walls turned o~fu
to the qumiy monitoring rcqUkMl

-PW=fitib**
u BCSatrAonwcUs  rmovadkm

production for water quality fawns will be plad back into prodtdon if
mnta&mtmnccntions c=d W*Winthc ROD. Wdlswith
mamtntions  kthan AIUIU_Mbtk RODan&h -
iftitional  hycklhc“ (mnUollisrU@ccl

●

I

0 Existing wells within the intcmd umtainrrunt systems (ICS) w be removal tim
production when m-trations ofconstitucn~ dctcctd in the wells arc less than

-11-
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North Denver ~mmunity Gnw
3627 W. 32nd Avenue
Denver, CO 80211

Honorable William Jcffkrsan Clinton
. Resident of the United S-

Washington,  D.C. 20S00
.

k Mr. Prcsidcnc

~c attached letter of AUgwt 4, 1~ is indeed encouraging. Just maybe, we arc
witnessing democracy in action.

With reference to Change, the acwmmtition to an innovative trust find for the WA
cleanup would assuredly  have interesting political repercussions. This action @Uld scwe as a
dcmonscration of public private partnership all the way through government to the grass roots.

Spccifdly I visualize at least three important advantages of this anq~

1. The elimination or at least a reasonable raiuction in the
qpqrktiom f~ this purpose.

2. The pr~ should be designed in such a manner so

eventual rollover hto O and M for the ultimate proj~

yearly political hassle ovd

as to -mmodatc to an
National Wildlife Refuge.

3. The devebpment of a public private conmn for the environment  neceswy to our
wxmomic  security.

Item 3 above suggtits  that a shnplc shon understandable platform  for politicians could
be: ‘We stand for a public privau Partnciship to sustain the national sczurity, the national
economy and’ the national environment with lIhmty, life and happiness for the good of the
U. S. A.’ (Paraphrase  of the &&ration of independence).

sincerely, b’, . . . . . ------ . . . . . ------- .
&mL  . . ;

Dennis J. allaghcr “ -------- ------ . .
Councilman 1st District .
Denver County

Enclosures .*”. . .

Aide to Cou#ilman Gallagher

. . . . .-. ..- . . . . .. .. - . ..-
JCC: Raymond]. Fare, Ac@ Deputy -Asst. SeC. &y . - ““~ ““; ““.-. 9S32402-1/l-c

.-..- . . --- . .-. . . . . . . .
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Arsenal seeks water supply
ay n.fw. R-y
Ouwumsatiwrtnc

AURORA  – The Rocky  Mountain  Ane
nal wants  to take over Fitzsirnons Army
Medical  Center’s  water  rights when  the
pout closes due to defense  cuts.

TIM ● mangement  won’t  cover drinking
water for ~ residents or the hospital but
would  pertain to water from the High Line
(ha] that ts mw  being used to irrigate
about 50 acres of farmland  near Fitzsi-
mod East Colfax  Avenue  gate. The land
ia planted  in alfalfa.

Arsenal  offlcials wants  to use the water
!0 lmlp clean up contaminatbn  ● t the rite
where  Shell  Oil Co. once manufactured
pestlchb ● nd the U.S. Army made chemi-
cal weaporu

Amnal officials have ● skd the Army
for Ma rights to S25 ● cre feet of water. An
● m foot provides enough  water to supply
a family  of four for a year, or more  than
325,000 gallons.

OfIicials to bid on Fitzsimons’
rights to help cleanup toxic land

Fitzshnons gets its drinking  water from
the Denver Water  Board  Although  the
post is entirely  within  the boundaries  of
Aurora, when it opened  in 1918 the city
didn’t  have enough  water  to supply the
post. As Fitzsimons  is redeveloped for ci-
vilian use, the new users will rely on Auro-
ra’s municipal  water supply.

The arsenal is one of thrtw federal  agen-
ci- interested in taking  over parts of Fitz-
simons. Federal  agencies  get priority
when  deciding  what to do with surplus
property.

The Air Force has asked Ihc Army for
about 125 acres  of land at the 577-acre
post,  including military  housing and other
buildings.  The l)epartmcmt  of Vekrans  Af -

fairs has asked the Army for the main hus-
pital and other related buildings.  All three
agencies have until the end of November
to detail their plans for the site.  Then the
Army must decide who gets the site and
the water rights.

The arsenal would use the water to re-
plant some areas  with prairie  grasses  af-
ter contaminated  soil is dug up and re-
moved. “
There are also several  Iakcs at the arse-
nal which need to be kept full as part of
the cleanup efforts,  and t hc Fltzsimons
water  would help do that Maj  Carry
Brewer,  chief counsel  for the arscnnl, said
it will need about 3,000 acre fed of water
and doesn’t have nearly that mu[’h,

The arsenal wouldn’t  have to pay for
FWzsimons’  water righ@ Brewer said. The
arsenal  would  simply take water from ●

different  point in the canal than Fitzsi-
mons does.

But farmer  Raymond  Hanson’s alfalfa
fields would pay the price. Hanson has
farmed tiw area for hay for his livestock
for 15 years. The practice is common on
milltary  bases with vacant sections that
can be far- or grazed.

Hanson, an Aurora rancher, has been
farming surplus  mifitary  land for decades.
He started  farming at the former LOWV
Air Force Base in 1973. Since that base has
closed, and Fitzsimons  is on the way out,
hls future ts in question.  Hanson also lost
another  I, SOO-acre  chunk  of hay-producing
land because of development  around  Den-
ver International Airport.

“it’s a blg disappointment,  ” said }lan-
son. “Living this close to the city, it’s a ,
way of Iifc. ”

—
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GENERAL ACCOUNTING OFFICE
U? C S&w  NW.,  Washingm  DC 20548
P?Kuw  202-s 12-3m

Comptroller Ceneml  of the Unit4  States
Deputy Comptmller General d the Umted

States
Special Astistant m the Comptroller Geneml
Assmtant  Comptroller  General b Plannlng

and Repomng
Assistant Comptrdler General for Operatmm
Assistant comptroller Cenera[ for Policy
*sistant  COm@rdkf  General for Quality

Managerrmt
histmt  Comptroller  General, Caefal

~rrerM Division
Nshtant  Comptroller  Cenefal,  Health,

Education,  ad Human  Smites
Dlvisim

AsiHant  Cornptmller  General. OFIce  of
Intiatm Mana8anmt  and
Gmmunkations

Assisant  comfwo& Gmeral,  National
~rity and Ituemationai Affairs
Division

~sistant  Comptroller  General, Rmums,
Community, and Economic
(3mmIopment  Division

~sigam Com@kr General, Accourmg
and Idomatim MJnagemem  Division

~istaru  C~&r General, Program
Evaluation and

-al Counsel
~ ~“i~~

Q$F@f fu~
Oirectcx, ~ddte Oiigf  Economics
o-mtff’ffxiklgrii  d

Oireaor,  0#1~ ~ ~~i ~a~~
Dhecw, (3%= of Gtunsefing ad Caw

De40pmm
Dhuor,  Cerwral  Senkes  ● d Gxrdkr
Direcsor,  OtRce d hU~I Evaju~
Dkwx,  Off Ice of kttematiod m

Organization liaison
Dimctw, p~
Oir’eCtOf, 0f6ce of Pmgmm Ptanning
Oi~r, Offh of Public Affairs
Direcxor,  CMIce  of ktuitmem
Oirmcx, Offke of Spcial Itnmsigatkm
OhUor,  Training  Insim
Chair, Permrbnel Appals  Board

3-. ;
1.

.

“P.
*..

lb’
%7s

w“’
m
b.

m-

.; . Ei=
El

-u,

“.-o-

. .
“1



LEGISLATIVE  BRAKH 47

GENERAL  ACCOUNTING  OFFICE

“EJEZ

8

la9-

1 1

E

I 1

1-10



40 U.S. GOVERNMENT  MANUAL

h -al Accwnting  Mice is the in~ngativt  arm d the Congress and is
charged with examming  all matten  rrlatmg  to the HeIpt  ● nd disbursement d ~blic
funds.

The General  Accoutiing  Oftlce (CAO)
was establis~  by tk Budget  and
Accwnting  Ad of 1921 (31 U.S.C. 702).
10 independently  audh Covemmmt
agencws. ~ef the years,  the Congress
has expanded  CAO’S  audit  authority,
W new re5p3nsbiIities  and dutws,
● nct  strengthened  GO’S  ability to
perform  inc+ndentty.

The WIce  IS U* tk control and
direction of the Coqxroilm  Ceneal of
the Unnd  States,  wlm is appxnted  by
the Prmdent  wl[h the ujvlce  ard
consent 0( the Senate fof a tem of 15
)’WZr5.

Activities

tits ad Evaluation  SuppMing the
COngm$ is CAO’s timemtal
-sI~liV. In -ng this obj-ive,
G40 *S a variety  of *c-, the
most prominent  O( which  are audits ● rd
-aluatmns  of GWmmmt programs
and  actlvlti6.  The maprity of I&se
revwvs  are made in respnw to sfxxific
congre3sloml  ~ T& -e IS
quid to fM’form  WDuk  y~ ~
~IRee  chai~  ~ ~ a ~

of @iq, asstgnt  @ status  to reqwsts
from Ranting  Mnomy  ~ CAO
● iSO ~ to in&&al  ~
~, M pOMibk CMer  assignnwms
● re Imtiated  pn4bati  * 5W’ding
~ti ~ qsional
comtittrn,  and sum  review5 am
specifically  reqwred by law. Finally,
sonw assignments are i~y
utiken in accmdmce  with Ws
b$ic

?
Idative rqmnsibilit~

T& ● 41ity  to ~H practically  any
Covemmem  functton  requires  a
rnultidisciplid  gaff able to C-
● ssignments  W* m. GO’S
siaff has ● xptMIse in a variety of
di<ipii ~coutii~ law, public and
busimm adrmnistratjon, Kommcs, the
-ial ad ph~ical  *S, and othen.
~ ~Ice  IS W@ftiZd m that staff

mem&m  concentr-  on specific sub@t
● reas, enabling them to dewlop  a
detaI14  kvel of knmvtedge.  Wven ● n

assignment  rquires  specialize
● xperience na ● vailable wlthln GAO,
wtmje ● xpms  assist  the permanent  staff.
~0’s staff  goes whertwer necessaq on
assignments,  wwking  onslte to gather
data, t-t transactions, and obwwe
firsthand  how Government programs awl
activities  are carrid wt.
Acmunting  and Inbmation
Mfkagement  Poliq  The Ofilce  ● nsur~
tha the Congms  has available for its
U* CUM, accurate,  and compiete
financial  maqement data. To b this,
CA(2
~rik accounting  principles  and

standards for the ● xecutive branch;
+i~ other  Federal  agencws on

fiscal and relatd plicies  and
pmcdures;  ● nd
~ri~ ~ar~ fff auditing and

evaluating Cbvemmmt  programs.
In tiition,  the Comptroller  General.

the kreta~ of the Treaswy,  and the
Directcx d h Office of Manag~
and  bd.ga  develop  standardized
informaom  ● nd data pomsmg  sysmns.
This inclucks standad  termmobgy,
&fhkicms,  classifications, and cdes for
fisd,  bvdgea~,  and program-related
* ad infomuticm.
1+ SeWku The office  proVi&
V* kgal ~ to the CongmM.  In
rqonse  to inquiti  from cornmittrn
and Mem&rs,  the Cmvptrdle  Gmwal
* *CC ~ ~al issuts i~ving
Gvemment  programs and activities.
CAO  is ● lso availabk  to assist  in
drafting legislation ad reviewing
&islati-  ~ls before  the Cottgress.
In Mltion, GAO  reviews ● nd tqmns to
the CongHs  on pmfxned  mcissions
ad dekals of Co Wrnmult  funds.

(3&r kgal  sem”ces  inclti  molving
bid ~- that challenge ~
contract awards, assisting  Government
agent*  in interpreting  the la-

K-
ing the ● x~tiiture  of pubiic

*, and adjudicating claims for and
against the GUvemrnent.

h ~it~, ~o’s gaff of trai&
imigatm codcts  special
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wds for aditing  and
-m
-L

rams.
mptrol Gneral,
‘~eawy,  ● nd t~
“Of Manage-.
~adrdiz~
F=mng $y$@ms.
j temunoklgy,
m, ● nd codes ior
maWlaIed

I k. ●. . and assists audtcws ad
when they encounter psibk

&htal  ad *II miscodct When
Atand GAO @k the lewlt% of itsa- ‘0 * --- d* and* law dorcmem
tin=*
~irq *oriti- The ~~ce offem
~ ~ of product$  to communicate the
~ofitswor4. Tktypeofpmdua
~ on the assignment’s 0bjm3weIS  .
~titi~t~im~~.
~ typ include testimony,  oral
bfefhgs, and written reporw. Virtually
~ of GAO’S reporls are available to the
#Ilk

A k of GAO repwts iwed or
Rkased during the previous mmuh is
hiskl monthly 10 * Congms,  its
—
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Membm, and committm.  ~ of
GAO repwts am also  kmi$hed  to
inSereMd  congressbal  partk: Faleral,
State, local,  and foreign governments:
rmnbers  of the press;  college faculty.
Mu&its,  ard  libraries;  and nonproffi
organizations.

Copim  of unclassified  repds  are
availa~e from the U.S.  General
Accounting ~Ia, ?.0. Box 60150
Caithembur&  MD 20884+015.  P*,
202-51  240(%).  The fimt copy of ● ach
repmt  is free; ● dditional copies are S2
● ach. There is a 25-percH discount  on
*rsOfl~Of-cOpieSmail~tO
● single addrw. Orders must be prepmd
by cadt. ckk, or money*
addressd to the Superintti of
kumerlts.

:1;

GOVERNMENT PRINTING OFFICE
IGh GpMmd HSf- NW.. Washiqm,  tx2@Of

I

i

;
;
●

I



—

June 11, 1996
R.EPL)” T(>

+-F\TIL~i t>[
OffIce of the Program Manager

Mr Waldo Smith
North Denver  Community  Center
3627 W. 32nd Avenue
Denver, Colorado 80211

Dear Mr. Smith:

Thank you for your comments  on the Rocky Mountain  Arsenal (~) On-Post  Proposed
Plan Public  input  is an important  component  of the remediation  process,  and your participation
in the process helps maintain the dialogue between  the U.S. Army and the public.

In response  to your query about dividing  the On-Post Plan into two sections, the On-Post
Record of Decision (ROD) format follows U.S. Environmental  Protection  Agency (EPA)
guidelines and the format of the Off-Post ROD, and so no changes  will be made to the layout of
the document

The Army agrees with you that the proposed remediation  alternative  should be carefilly
folloved  and that all parties should  communicate  effectively to arrive at the best possible public
understanding  of the plan.  The Army is proud of its success in cooperating  with the State of
Colorado.  Shell  Oil Company, the EPL the U.S. Fish and Wildlife  Sewice. and local stakeholders
to arrive at a ROD to remediate  RMA. and looks fonvard to working  with stakeholders  as the
remediation  process  extends into the fiture.

During the formulation  and selection of the remedy, members  of the public  and some local
governmental  organizations  expressed  keen interest in the creation  of a Trust Fund, as you do in
your comment.  to help ensure the long-term  operation  and maintenance  of the remedy The
Parties have committed  to good-faith  best efforts to establish such a Trust Fund, as described  in
the On-Post ROD. Principal and interest from the Trust Fund would be used to cover the costs of
long-term  operation and maintenance  throughout  the lifetime  of the remedial program. These
costs are estimated  to be approximately  $5 million per year (in 1995 dollars).

It is the intent of the Parties that if the Trust Fund is created it will include a statement
containing the reasons  for the creation  of the Trust Fund, a time frame for establishing and
finding the Trust Fund. and an appropriate means to manage and disburse money from the Trust
Fund The Parties are also examining possible options  that may be adapted from trust finds
involving  federal finds that exist at other remedial sites. The Parties recognize  that establishing a

Trust Fund may require special  congressional  legislation and that there are restrictions  on the
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actions federal  agencies can take with respect  to such legislation.  Because of the uncertainty  of
possible legislative requirements and other options, the precise terms of the Trust Fund cannot
now be stated.

A Trust Fund group will be formed to develop a strategy  to establish the Trust Fund. The
strategy group may include  representatives  of the Patiies (subject  to restrictions  on federal agency
participation),  local governments.  affected communities,  and other interested  stakeholders  and
will be convened  within 90 days of the signing  of the ROD.

According  to the U. S. Government  Manual. “The General Accounting  Office [GAO] is
charged with examining all matters relating to the receipt and disbursement  of public  finds. ” The
existence of a Trust Fund containing government  finds and the use of such a find is subject to
GAO audit
authority.

The
remediation

Fiscal  control  of such a find is not considered  to be within GAO’s delegated

Army intends to stay on the current  schedule for the ROD so that the RMA
can go fonvard.

If you have any additional questions  or concerns  regarding  the RMA On-Post  Proposed
Plan. please  direct them to Mr. Brian Anderson  of this office at 303-289-0248.  Thank you again
for your comments.

Sincerely,
.

Y
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L;g’u> ““

ColoAel,  U.S. Army
Program Manager

Copies Furnished:

Captain Thomas Cook, Litigation Attorney.  Rocky Mountain  %senal
Building 111. Commerce City, Colorado  80022-1748

Mr Robert  Foster, U.S. Department of Justice. 999-18th  Street,
Suite 945, North Tower. Denver,  Colorado  80202

Program Manager Rocky Mountain  Arsenal, Attn: AMCPM-RMI-D,  Document  Tracking
Center.  Commerce City. Colorado  80022-1748







on Post Proposed Ph cmurlenb
Progmm Manager
Rocky Mountain Ascnd (RMA)
Am: AMCPM-PM/Col.  Euguw H. Bishop
Building 111 -RMA
Commerce City, Colorado %0022-1 748

masnber 13, 1995

To all to whom this may corru  to affect or may concern  as sta,kehokkrs  of the Rocky  Mountain Arsenal, Denver,

Colomdo:

Pamuanttothe  requimmemsoftheCO MPREHENsnm  ENVIRONMENTAL ~NSE, COMPENSATION .
and LIABILHY  ACT’ (CERCM) Sections  113 (k) (2) (B) (i-v) and l17(a), tie NA~ONAL OIL and HAZARDOUS
SUBSIXNCES POLLUTION CONKNGENCY PIAN and the RMA FEDERAL  FACIIJIY AGREEMENr,
I hereby  submit tke written comments for inclusion  into the Record of Decision;
the Offiad  Administrative  Record  ~ fi & Off p-t M of ~4 . . w

WHEREAS the remedial  action  objective  for the RMA On-Post  Operable Plan is to “Ensure  that ground-
water reaching  the RMA boundaxy will be of a quality that is protective  of human health...”; 1

WXEREM “Groundwater  usage (either  domestic  and/or  ● gricultural)  is the primary  confzbutor  to cm

cinogenic  risk accounting for 4S to 99 pemnt of the total risk estimated for each zone. This indicates the major
role of the groundwater - related exposure  pathways. “; 2

WHEREAS the FEDEIWL  FACILI’IY AGREEMENT stipulates  that  ‘TZqxmse Actions will k ah.ffiaent
to prevent the vefical  and horizontal  migration  of on-post  contaminated groundwater and surface  water so that
off-post surface water and groundwater my be used in areas outide of the ksenal  boundaries,”;  3

WHERUU  “Grnaxrtdwater  means water in a ~turated  zae or stratum krmath  the surfact of land or
water. “; 4

WHEREAS “Alternatives  that  do not  meet the requkmens  of the FEDEIUL FACI’IJTY  AGREEMENT
will be determined  to not be impkmentable.”:  5

I hereby submit  for your consideration,  data for the RMA indicating that ~k a ~. .

lxt~w .
For purposes  of objectivity  in pmentation,  I attach  depictive  EXHIMIS which I hereby incorporate  into

these, my comments, for the Record of Decision. My comments  conclude with m by- Mr.  James  J. Snodgrass  -

Geophysicist  with the UIWED STATES BUREAU  of MINES who d&xrM he southern migration  suppositia

tbllgh his  imkpendent assessmat  of this, and Other  dcxuxnentation.

The SOUTH PLANTS CONTAMINATION SURVEY and REMEDIAL ACTION SESSMENT h-
gated seventeen  suspcted  disposal  sites ~ask Z1985 -78 spill  events)  in the ufi~g  ~mp]ex and ~
ducted a program to sample “ “~spdl ~tes per the hktorical  data &ssificatjon  by tk
U?WED SATES ARMY  TOXIC and HAZARDOUS MATERUW AGENCY (USATHAh4A ). High Pnoriv w-
given to sites proximate  to groundwater and Mtorically  documented  with ~ords. LOw priori~ WaS d~pti

for sites without  historical records of gmundwater contamination yet stilI proximate to recorded spills.
The designation ~0~ w~.

. .to v~or in the alternative,  if no e~
party could be identified as having contaminated the givm site. 6

Pg. 1 of 4 9534704  -1/l-A



According  to h ST’RUCIURES  SURVEY REPORT,  there are 982 strux on the RkfA; appmxima
53 percent were located  on the South  Plants  sections #l &2; however, over haIf of the buildings  and other stmc-
tures’ history documentation  WaS fiompkte.  Iaw priority ~d wncon~ted  /Non-*=”  d=~gna~  sit=
had con~tion  -t bore hoks,  whose depth reached only the surfam of the water table levek under the aus-
p~ces that “contaminants  present  below  5 feet, or in the saturated zone,  am considered to be =kted to gmmd-
water contamination by water table fluctuations  and possibl~  lateral  migmtion.” (%arce: FINAL  Phase I
Contaminaticm Asessrnent  Report, July  1988 pg. 143) Iiteral ‘k-Depth’ investigations  WeR n~ at all of
these ‘discounted’  areas! Generally  x~ subsequent testing  and geotechnical  studk  f- on the titon-
CAI source sites  rather dun  contaxninent  pathways, aka: “Smndary  Sources/Non-*e”  == 6

During the prodwticm  phases at the W the primary mm w- ~ ~~a~ of the ad 1-
on schedule . . . solid and slurry waste was oftat  d.bpaed of in the moat conveniatt  and ● x#tious  manner,

often without  ward to its contamination  *tus.  7
EXHIBIT & Figat.m SPSA 2.4-5 demonstra= Volatile  Aromatic Organics (’VAO’S moderate  aqueous vol-

ubility,  high volatiliv)  in the South  Plants  groundwater(19~ /1983)  in magnitudes  in ex~ of Ctied
Reporting  tits; EXHIBIT B, Figure SPSA 244  for vAO’s (spedkally  ● thylbenzme, xylene, and toluene)  in
1988/1989;  EXHIBIT C, Figure SPSA 3.38 for VAO’s  in the groundwater, 1988; EXHIBIT D, Figm SPSA 3.34
demonstrates  Volatile Halogenated  Organi=  (VHO’s - moderaa  to high aqueous volubility  and volatility)  in the
groundwater  1988.8 Per E)Q-iIBIT E, Figure SPSA 3.31, we w the southern migration pathway  composite  for
1979/ 1983. Per EXHIBIT F, Figure SPSA 3.32, the southern mi~ation  pathway  composite for 1988 is illusmt-
● d. 9

My review of available  dcmmentation  indicates a southern contaminant migration  flow through sx-
tions #l and #2. EXHIBIT G, Figure C.31 and EXHIBIT H, Plate  1 demonstrate  the southern  organic  anal!
plums for the unconfined  flow system 10. Specifically,  ~~ L Figure  SSA 3.91 demmstrates  the W+O
pl~e (compo=d  s~~y of 1,1,1 T*oroethane,  1,1 dMdo=thyhme  and tichlorcethylene:  See 8) in the
RMA water bearing  zones. 11.

EXHXB~ J, Figure SSA 3.4-21 delineates  the tod ma of potential  contaminants  in soils bud on aM-
lybcal  results,  historical  information  and distribution mdmiams me southern lakes of halo= W*Y, ad
Mary and the 19M lake setient/solid  waste  tzznches  arc mewpsed. 12. The FINAL DEL4MD ANALYSIS
OF ALTERNA1’7VM/WA-  DM affkwd  7he hi$tesl ~tmtions of contaminants  are o~ed in wells

located beneath the South  Plan= Cenhal  P~ing h d within the ‘A’ sand or other stratigraphicdy
eqmv~ent units ( *: Pg. >7 ); the ‘A sands of *U’M 1 & 2 and south  sectitms  11 & 12

The southern  lakes  are situated  on relatively  thick ele alluvial  deposits. The deposits paSS _-
ly under  potions  of the South  Plans and ● xtend  south ~ M Uora where the deposits  act as an important

Semiconfined @fer unit n

In rqmse to ● vbn mtity occul+ngon tfbelab(qpmxima My 1200  du~) 14, Lower KMJy,
Upper Derby d hke Ladora were drained  and the clay X was ● xcavated  to move con~ted  4-
ment (1 W196S).  15 It is impotit  to note the ab5enc8  ~ * *y lake bottom;  the ● bsence  may promote  com-

munication between the po=tial.ly  more permeable alluvial mati (deposits of sand and gravel)  and the
underlying  Denver Formation

Most of the sediment  was disposed in don SK swth of kwer Derby M amounfing  to approxi-
mately  115,000 cubic  yards of soil. 16 The balance, and ~did waste products from the RM& we~ *
posed in the trenches  south of Lake hdora. ~.

Pg.2of4



Inferred VOIUUWS  of contaminated  lake  SOV include 47~ cubic yards to only a 3 f~t depth m Ne
Mary;  120JXNI cubic  yards to only ● M foot  depth in Me bdora;  240,(Ml cubic yards to only a 5 foot  depth m
Lower Derby Lake;  XKl~ cubic  yards to ody a H foot depth in Upper and  ● ast Derby Nes and 74,000  cubic
yards to only a 3 foot depth in Rod & Gun Club Pond. A total of 15 analytes  have been det=ed in the Lake
sediments. 17 Pursuant  to the ~AL PHASE I CONTAMINATION ASSESSMENT  REPO~/SOUTH  PLA!VE,
July 19S8, pg. 145: The estimated contaminated soil vertical extent of 12.5 feet (Note: Groundwater levd m the
South Plants area occurs at an average depth of 5 feet (a mnge of 2 to 10 feet)  amounted  to an estmated  volume
of 3,0S5@0 cubic yards!

WATER  BAMCE CALCULATIONS INDKKIZ  THAT UPPER& IJ3WER D~Y _ HAVE
UNACCOUNTABLE L0SSE5 OF WATER (X of the 26 mmths  monitomd) AND IT APP= THESE ~
RECHARGE TO THE WATER TABLE. 18 Lake bdora  and h Mary also -to the groundwa~ pr
the ~75 1. . . . ~Dec. 1992 pg. -v-.

EXHIBIT K (with a gmundwater flow late of 192,000 gpd) and EXHIBIT K-1 commexm at point 02011,1213
(aka5s2) to 11006  thence  to alluvial  well point 020262728  (**2’). This UOs+ecb “on is located  “~x
south of me hdora  and north of the lake bottom  ● xcavation tzwnches’,  situate on the don  42 south/~
#11 north boundary  known as Comme~  City’s  Wh Avenue/RMA’s 6th Avenue. On the same DHIBIT  K ti
K-2, point 02561 to point 01586 (ah:SS4)  to point 02052 (aka5S5) to point 01024>26  (*= k s~. ~
Thiscmss+ml ‘on is located  htween h hdora and bwer Derby situate  on the sectia #2 •ast/~ $1
west boundary  Imown in Denver as Peoria north ● xtension) thence from alluvial  well point O1O2425Z ~ ~
vial well  point 12(X)8  to point 01051 to point  O1O21Z to point  01001 (aka5S6).  This =ond of two ~/
cross+ectional planes are located  south of Iawer Derby and north of the ‘lake  bottom ● xcavation  tredu’,
situate  on the section xl south/section #12 north boundary  known as Comrneme  City’s  64th Avenue~s  ~
Avenue.

Review of these  ~.* wa~.rhe~d
the sand subcrop, with variable  lateral  and vetical  hydraulic conductivity  13, runs directly  under Sodt  W
manufatig  complex  that can & H in DQ-DBIT  L, Plate  2 ( which also identifi- additional  cr~
to the immediate  no~ of the southern lakes - pundwater  table  interpositioned).

EXHIBIT M, Figure 55A 1.4-3 demonsbat~  the position of the coarse gravel  and sand interbed#  ~
EXHIBIT M, Plate WSA  1.44) positioned  in ~ohan deposits  with embedded  palecohannels situate frmt  -
south Plants/south  IAkes mnning  through the southern RMA boundary (deposits  of which may mn @ ~
of 130 feet thick 19). The palecohannels are fihd with coarse -d and gravel  that can act as condtits  & ~
rmnahon flow 20; however, per the ~. . .

~RMA, Oct. 1994  ● t Pg3. 2-5mot all of the flow is resticted  to th~ channels.  Groundwatu  -
occurs over chanrd divides and through the bver ● quifer  as well.

EXHIBIT N, Figure  55A 1.4-2 depicts the southern  study ma soils cdiguration  showing a ~
sandy loam gmcknt  with 1-3 pement slop. south. T=tmg results  indicate that bwer Derby ~ *
groundwater and me lslora  and M Mary mmvc gmundwater in ~pgradient areas and lose it in ~
diem areas. The d.indon  of flow (up or down) is probably  a more rehable  indicator  of groundwater -
conditions  than the indicated  magnitude of the gradienL Interpretations  of the v- distributions of ~
nents is complicated by the heterogeneous nature of the Denver  Formation  resulting in varhble ~ _
vertical  (and horizontal)  flow throughout  the Rhk21  ‘7he heterogeneous  nature . . . ties chacte~ ~ -
confined flow system  (preclominant$  occurs m pemteable  ~dstone, siltstone  and lignite  of the un~
Denver  formation) at the scale  of the entire  sitedifficuh.  The 1994 classification  of (59%) the Origird ~ _

designated<onfined  . . . is not appropriate  for ● valuating flow within  the confined  flew system  of RMA d m
rouncbng  axeas.  19 However, the potentiometric  surfaces  of ● quifer zones in the confined  flow system  . ~
cates theR is a potential for downward flow between the unconfined  and confined  flow system 19.
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EXHIBIT 0, Fip SW 1.H sets fo~ the alluv~ @fer saturated thickness for the southern  smdy

area. EXFUB~ p, Fi~ 4.4 demcmstrates  the general  dowwti  verticaJ  gradient  south of the South
Plants/Southern - toward the southern RMA boundary.  EXHIBIT P-1, Plate 5.61 is a graphic depiction  ~.
the southern and western migration mutes  The mgiona.1  ground-water  flow to the northwest is at an average
hydraulic  gradient  of about 20 ft./mile ( 0.00379  ft./ft ) to 32 ft./mile ( 0.0061 ft/ft. ) per ~
WA~ 1990 ~ 191:  V~ or 4/10’s  of l“~ to 6/10’s of 19’o. The bedrock
surface elevation under South  Plants  measures  5Z70 feet tipping  to 5,140 feet  in a mile sp~ to Section  11
demonstrating  a gnulient  of 130 ft./mile (CUD462 ft/ft.)or  apprcndmately  2 1/2% ne ~u*m ~a~ent
pathway is as much as 549.6% gnater  than the northwest @.ient  (0.~379 ft-/ft. ‘Age 0.02462 ft. /ft.).

EXHIB~ Q, Figure  4.16 ~phasizes  this southern wapmrd geographic  characteristic.  [*: EXHIBIT K-
Suppkment where Smth  Plants Average Hydraulic Grad.iaat  at ‘~uth PAants Study Area southern  peruneter
quals 0.015].

Contaninents  were det-ed  in the water and kirrwrtts  in the southern sections of -ens #11 and
#12. 22 EXHfB~ R, Figure 4-1 and EXHIBIT R-1, Figure 31 po~ay  the gmundwater  and gas analyte  detec-
tions. Individual  analytes do not occur repeatedly  in water _RMA (from the southern  boundary)  per the

Version 32, January 1992 pg. A 3-82.
The topography  of sections  #11 and #12 contain  a dozen  wetlands and deep-water habitats  of the

United States.  South and west of RMA sections  #11 & #12 is the City  of Denver’s new residential  and industrial
4,700 acre Stapleton  development,  including  a food storage and distribution center at east 56th and Havana
Streets. 1

Imcated immediately south of the W sections  #11 and #12 lie approximately  2 miles square of the
identi  community lmown as Montbdo,  where recent data indicates  “live  births of low birth  weight infants
tend to be clustered in census  tracts southwest of the ksenal  where the ratio of black to white females of child-
bearing  age (1544 years) is greater than 1.0. A you move away from this ama in any direction,  the number of
live  b~ of low bti weight infants  and ratio of black to white  females of childbearing  age deueased”  23

7he -y arbitrarily  and consistently  relies  on insufficient  data to conclude that there is no evidence  of
contamination  or no ● violence of a si@ficant  migration pathway.  The lack  of data collected  in the Remedial
Investigation  (RI) cannot be used as a basis for showing  no contamination is present  or that a particular  pathway
does not pose  a significant  bat” (State  of Colorado  canmats  on ~ ~-~.

~ON ~Maxh 1989;  tendered May 1,1989 pg.3.)
My comments - a call for ~“ giva the high probability that ~.

waWmigratim - reviewed and suppofied  by
Mr. Snodgrass  - Geophysicist  with the US. Bureau of Mines (Copy  of his letter dated October 13,1995  as
EXHIBIT s).

lhe RMA G-post @emb]e  Unit prefemed water alternative  fails to ● ddress  and mitigate the hgh pr’ob
● bility  that South Plants contamination  is escaping the southern ~~undary.

Ehck)sures : D(HIBITS  A - S
Membec RMA Restoration  Advisory Board
Member Rh4A Site Specific  Advisory Board

axman,  SoUth Plants  Groundwater Task Fo~~.



cc:

United  States  Emvircmmentd protection  Agency
Region  WI
999 18th Street - Suite 5(K) Denver,  Colorado 80202-2466
Atm: Mr. Wti P. Ydowtd

Ms. bum  W*
Mr. Greg Hargreaves

United  States  Bureau of Mines  Ikwer Raseamh Gnter Building  #20
Denver Fderal Gnter,Denver,  Colorado 80225
Am: Mr. Iinden  %yCk

Mr. James snodgrass

Colorado  Depamwnt  of Public  Health and Environment
4300 Chemy Creek Drive South
Denver, Colorado  00222-1530
Attn: Mr. Thomas  bby

Mr. Jeff Edson
Ms. Mary Seawell

State  of Colorado
OffIce of the Attorney &!neral
15X Shexman  Smset, 5th Floor
Dtmver,  Colorado  80203
Attn: Ms. Vktoria Peters

RMA Restoration  Advisory  Boaxi
‘/0 Ms. Sandra  Jaquith,  C~n

w Downing Sheet
Denver, Colorado  80218

RMA Site Specific  Advisory  Board
% Mr. Rick Warner,  Chairperson

894 Dexter Drive
Broomfield, Colorado  80020

City of Denver
70 Allegra  (Happy) Haynes

4611 East 23ti  Avenue
Denver, Colorado  So207

- District  #11
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1ST COPY

“ July 1989
Contract”  No. DAMM-88-H24

?repued  by:

EMsco smrIcEs INCORPORATED
AYPLI~ DI’VIR ON!’mIu, ace
cm’s Hxu Murxm, R?c.
R.L. STOUAR AND ASSOCIAIZS

Prepared  for:

U.S. ARHY PROCRAM  RANKER’S  OFTICE
FOR ROCKY  MOUNTAIN  ARSW  CONI#!~TI~ ~

TEE INFWWATION AND CONCLUS 10NS PRES~ M THIS REPORT REPRESENT THE
O=ICIAL POSITION OF TBZ DEPAR~ OF THE AMY UNLESS EXPRESSLY ?lODIFI~  8? 4
SUBSEQW  DOml?!m . IHIS REPORT CONST1~ TKE REUVANT PORTION OF IXZ
AlHINISTMTA7Z  RECORD  FOR THIS CERCM  OPEMBLE UNIT.

THE USE OF WE NAMES  D4 THIS UPOR7  DOES  NOT CONSTITUTE AN OFFICIAL
~RSEK??T  OR A2PROVAL OF THE USE OF SUCE  COPMERCIAL PRODUCTS.  THE RE?a:
HAY NOT M CIm FOR PURPOSES OF ADVERT:  SD13RH.
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TE~ICAL SUPPORT FOR
!

Rocky Mountain Arsenal
Information Center

Commerc Colo;adu
-IAL mESTIaTIa  REPORT

VOLUME VIII
souls  PIANIS STUDY  mu

SECTION 3 ● O
IABLES AND FIGURES

VERSION 3.3

SECION  3.0
7MUS MD  FIGURES

July 1989
Contract  No. WM-88-D4Q24

Prepared by:

EBAsco SERVICES INcoRPoMTEo
APPLI~ E’4VIR ml.nrru, INc.

cH2r4 EIU MIACHU, INc  ●

R.L. STOW AND ASSOCIATES

?repued for:

U.S. AMY ?ROCRAH  HANACER  ‘ S O=ICE
FOR ROCKY HOUNIAIN ARSW CONIAF!INAIION CLEANUP

. .

= ~FOR?iATION  AND CONCLUSIONS  ?RES~ LN THIS REPORT  REPRESR4T THE
‘~xcm ?OSITION OF THE DEPARZ21~ OF THE AR?IY UNLESS ~RESSLY HODIFIED  BY A
~SEQU~ ~. IHIS REPORT  CONSTI~ THE RELEVANT PORTION OF THE
~~IsTIWNE RECORD FOR THIS CERCM OPEMBLE UNIT.

‘E us~ OF TMDE NAMES  IN TBIS REPORT DOES NOT CONS ITUTE AN OFFICIAL
~RS~ OR APPROVAL OF THE USE OF SUCH CO?FIERCIAL  PRODU~S . TRE REPORT
‘y NOT BE CITED FOR PUROSES  OF ADVERTXSD5~T.
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u

ROCKY HOUNIA~ AR.S-

‘Rocky Mountain Arsenal
Information Center

Commerce City, Coloradu
rnw- -

EDIEDU DIUSIIGAZI~  REPORT
VOUME VIII

Som PLANTS  STUDY  AREA
SECTION 3.0

mm m FIGURES
VERSION 3.3

July 1989
Contract  No. DMAM48-M02&

EMsco Smnczs mcomMm
APPLIED  DtVIR ONtmIu,  mc.

csm HILL MmQ=, ~c~
R.Lo STOW AND =IATES

Prepared  for:

U.S. ARMY ?ROCRM ~ ‘s O=ICE
FOR ROCKY fYouNIAm ARsmu ~rxAIIoN CLuNuP
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TECHNIW  SUPPORT FOR
9

ROCKY PIOUNIAIN  ARSDUL

Rocky Mountain Arsenal
Information Center

Commerce City, Colorado
r-

EmEDxAL mvEsTIcAIIoN EEPORI
VO_ VIII

SOUTH mwms Smnr ARM
SECTI~ 3.0

ZABLES AND FIGURES
-ION 3.3

.

July 1989
Contract  No. DAML5-88-M024

Prepared by:

EBMCO SERVICES D’/coRPoRATED
APPLIED  ENVIRONHD/IJU,  INC.

CE2?’I  EIU DAIAcHm , INc .
R.L. STOU AND ASSOCIATES

Prepared  for:

Us. M ?mclmf ?WMCER’S omIcE
FOR ROCKY HOUNIAXN ARSW CONIMINAIION  CLEANUP

= m~RMAT:ON  AND CONCLUS  IONS ?RESD41ED  IN THIS  REPORT  REPRESENT TU
‘=ICW POSITION OF THE DE!’AR~ OF TIK ARMY UNLESS  KPRESSLY MODIFIED By A
s~EQUm DOCUU~ . THIS REPORT CONSTITUTES  IHE W~ANT PORTION OF THE
~~IHMTIVE RECORD FOR  TSIS  CERCM OPEMBLE  UNIT.

~~ u= OF T’MDE NMES IN THIS REPORT DOES  NOT CONS ITUTE AN O=IC ML
~R=ENT OR APPROVAL OF THE USE OF SUCH CO?91ERCXAL  PRODU~ . THE REPORT
‘y ~OT BE CI~ FOR PUROSES OF ADVERTISEHmT. .
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Rocky Mountain Arsenal
Information Center
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rmm-

-IAL RWESTIWTIm REPORT
Voum VIII

SOIJIE PIANIS STUDY AREA
SUTION 3 ● o

ZABLES AND FIcllREs
VERSION 3.3

SE= ION 3.0
TABU5 AND FIGURES

tTlc

llllq~lllll

Jul~ 1989
Contract  No.  MMM-88-M024

?sepued by:

Us. M ?ROcWl WGES’S omIcE
FOR ROCXY !YOWM ARSU CONIAHINAIION CLEANUP
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TEC~lCAL  SUPPORT FOR
ROCKY  MOUhT~’  ARSENAL

9

DIUFT-REVIEW  COPY (8.28. 95)

FINAL
DHAJLED ANALYSIS

OF ALHATNES REPORT
VERSION 4.0
WATER  Dm

V0LUh4E  V OF W]

AUGUST 1995
CON77WCT NO. DW 05-92-D-0002

Prepared by:

FOSTZR WHEELER ENVIRONMENTAL CORPOIWION
RUST Environment  and lnfrastrum.re

Baker Consultants.  inc.

Prepared  for:

L!.S. ~)’ Program Manager’s  OffIce for the
Rocky Mou.rnain ~senal

THE NFORMATION AND CONCLUS1ONS  PRESENTED ~ THIS REPORT
THE omcuw  POSITION OF THE
MODIFIED BY A SUBSEQUEIW
RELEVANT PORTION OF IHE
OPEWBLE UNTT.

DEPARTMENT OF THE ARMY UNLESS
REPREsEm
EXPRESSLY

DOCUMENT. THIS REPORT CONST17VIZS ~
ADMINIS77WTWE RECORD FOR THIS CERO

THE USE OF NE NAMES ~ 17=US REPORT DOES NOT CONSTITUTE  AN OFFl~
ENDORSEMEAT OF APPROl:AL OF ~ USE OF SUCH COwRClfi PRODUCTS.  17US
REPORT MAY NOT BE CITED FOR PURPOSES OF ADvERTlSEME14T.
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TECHNICAL SUPPORT FOR

ROCKY  BOUNTAIN  ARSDML

Rocky Mountah Arsenal
Information Center

CommercQJ)y, Colorado

89166R01
FIGURES
2ND COPY

R~IAL I?WESTICATION  REPORT
VOLUME  VI

SOUTHERN  SWDY AREA, FIGURES
VERSION 3.3

FILE COPY

●

June  1989
Contract  Number W15-8&>O024

.
,

.

. .

PREPARED BY

EBASCO SERVICES INCORPORATED
APPLIED  EJUVIRO?@q~AL,  INC.
Cl!2?4 BILL DA7ACE~Q  INC.
R.L. STOLIAR AND MSOCIATES

PREPARED ~:

U.S. ARrSY  PROCJMN HUU~’S OFFICE FOR
ROCKY MOUNTAIN  ARSENAL  CWYARIRATION  CLEANUP

TEE INHMvsATION  AND CONCLUSIONS PRESENTED  ~ TEIS MPORT  REPRESENT  T’NE
OFFICIAL  POSITION OF THE DEPARTTIENT OF THE ~ WLESS EXPRESSLY  MODIFIED BY A
SUBSEQU~  DOCUME?fT. THIS REPORT CONSTI~  mE MLEVANT PORTION  OF TXE
~INISTMTXVE  RECORD  FOR THIS CERCLA  OPWK wIT.
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ROCXY IYommm  mm

Rocky Mounttin Arse~al
Information Center ●

CommercQJY, Colorado
EXEDIAL

June
Cuntract Number

.
PREPAEm  BY

EMsco SERVICES D’JcoItPoMm
APPLIED  ~IROM~,  ~C ●

CHZH  HIU MIACH=.  lNC.
R.L. STOW AND ASSOCIH=

PREPARED FOR:

U.S. ARMY ?R_ ?MNMXR’S O~CZ ~R
ROCKY MOUNUM ARsmu ctmAHINAIIm CLEANUP

THE INFoRMAnoN  AND CONCLUSIONS  PRES~ IN ~IS REPORT RZPMS=  ~E
OFFICIAL PoS1710N  OF THE D=M~m OF THE AMY UNLESS ~RESSLY HODIFI~
SUBSEQU~  DO-T  ●

IHIS  REPORT  CONSTI~ THE REWAN’T  PORTION OF TM

ADfqlNImXIVE  RECORD  FOR TEXS CERCIA OPEMBE UNIT.
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TECENICAL  SUPPORT FOR

ROCKY  fYOUNTAXN  ARSENAL

Rocky Mountain Arsenal
Information Center

bmnerc~l~~y, Colorado
=9EDIAL  INVESTI(MTION  REPORT

VOLUME VI
SOUTEERN  STUDY  ARM, FIGURES

VERSION 3.3

June 1989
Contract Nber  MAA15-88-W024

PREPARED  By

.

89166R01
.

FIGURES
2ND COPY

EBASCO SERVICES  INCORPOMfiD
APPLIED  lW’VIRONFII~U,  INC.
CH2M  HILL M7AC&i~,  INC.

R.L. STOLIAR AND ASSOCIATES

PREPARED FOR:

U.S. ARYY PRocW HANACER’S OFFICE  FOR
ROCKY IIIOUNTAIN ARSENAL  CWTMINAIION  CWUP

FILE COPY

THE INFORMATION  AND CONCLUSIONS  PRESENTED  IN T’UIS REPORT REPRESm  TNE
OFFICIU  POSITION OF THE DEPARTMENT OF THE ARMY UNLESS mPRESSLY MODIFIED  BY A
SUBSEQUmT  DOCUFKNT. THIS REPORT  CONSTI~S THE REL&vANT PORTION OF THE
MINISWTIVE  RECORD FOR ~IS CERCLA  OPEWBLE UNIT.
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ROCKY ?IIOUNIADIJ ARSENAL

Rocky Mountain Arsenal
Information Center

Commerce City, Colorada

89166RG4

SE=ION  3.0
TABLES AND FIGURES

m“w” -
ILD5EDW  WESTIMTION  REPORZ

VOLU!IE  VIII
SOUTS PIANTS STUDY AREA

SECTION 3.0
IABLES AND FIGURES

VERSION  3.3

July 1989
Contract No. W15-86-H02&

Prepared by:

EBAsco SERVICES mcoRPolum
APPLIED WIRONrWmL,  mc.
~~ HILL M~cE~, ~ce

R.L. STOUAR  AND ASSOCIATES

Prepsrcd  for:

U.S. AMY ?ROCM?!  HNUGER’S O=ICE
FOR ROCKY BOUN-AI?IJ  AMDIUL  COh7AIfINATION  CLWW’P
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KOCKy MounIam Arsenal

Information Center
Commerce City, ColoradoHJUL

. .

WEDIAL INVESTItiTION  REPORT
VOLUME VI

SOUTHERN STUDY  AREA , PLATES
.“ VERSION 3.3

d.

L-,.
:~””

c-.*”t.,
> -.
,-0

June  1989
Contract limber DAM15-88-D-0024

.

. . .

PREPARED BY

EMSCO  SERVICES  INCORPORATED
APPLIED ENVIRO!WDtTfi,  lNC.
CE2?I HILL DATACHE?4  , INC.

R . L. STOUAR  AND ASSOCIATES
,

it-

. .
.
-

, .
I

i
b.

i
. .

PREPAR&D FOR :

U.S. AM PR- WAGER’S OFFICE FOR
ROC~ MOUNTAIN ARSENAL  CONTAMINATION  CMP

9

:
.,

THE INFO~ION  ~ CONCLUSIONS PRESCWED.  IN THIS REPORT REPRESDIT  77
O=ICI_ ?OSITION  OF ~E D~ARmENT  OF TBE AMY UNLESS ~pREssLY  MODIt.iD
SUBSEQUENT @CUME?W
MXUNISTMT~VE  RECO~

~IS REPORT CONSTITUTES  THE RELEVMT PORTION OF THE
FOR THIS CERCJA OPEMBLE UNIT. .
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89166R01
PLATES
2ND COPY

FILE COPY

ZKENICAL  SUPPORT FOR

-. ROCKY  MOUNTAIN  ARSDUL
.

Rocky Mountain Arse~;l
Information Center

commerce  City, Colorado
FINAL

-..

.-

~EDML INVEST1CATION REPORT
VOLUW VI

SOUTHERN  STUDY  ARM , PIATES
VERSiON 3.3

..

--. June 1989
Contract  ?hmber DAAA15-88-W02k.L--

.A -

EMSCO SERV ICES INCORPORATED
APPLIED DfVIRO?UIENIU,  INC.
CE2M HILL MTACHRS,  INC.
R.Lo STOW AND ASSOCIATES

L
:s--

L
?. .
-- .

.
..

?lEPARED  FOR:

U.S. ARMY PRWRAH  MNACER’S  OFFICE FOR
ROCKY !’IOUNIA~ ARS~ ~T~INATION CLEANUP. . n

-

-

TXE INFOR?lATION  AND CONCLUSIONS PRES_  IN THIS REPORT  REPRESENT THE
OFFICIAL POSITION OF THE DEPARTMENT  OF TBE AMY UNLESS ~PIWsslX MODIFIED . $.
SUBSEQURfT  DOCUM~T. TBIS  REPORT C(XWTI~S  THE RELEVANT  PORTION  OF THE
ADMINISTMTIVE  RECORD FOR IHIS CERCIA  O? EMBLE  UNIT.
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TECHNICAL SUPPORT  FOR

ROCKY  HOUNTAIN  ARSENAL
.

.

n

89166Rol
FIGUREs
2ND  COPY

Rocky Mountain Arsenal
Information Center

Commerc\l~)y, Colorado
-IAL INVESTIGATION  REPORT.

VOLWIE VI
SOUTHERN STUDY  AREA, FIGURES

VERSION 3.3

FILE COPY

June  1989
Contract  Number W15-88-&0024

PREPARED 3Y

EMSCO SERVICES  INCORPOMTED
APPLIED  ENVIRONM&NTAL,  INC.
CHZM HILL  DATACH~,  INC.

R.L. STOLLAR AND ASSOCIATES

u

.
PREPARED  FOR:

U.S. ARMY PROGM?!  WAGER’S  OFFICE FOR
ROCKY MOUNTAIN ARSENAL CONTAMINATION  CLEANUP
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October  13, 1995

Mr. John Yelcnick
3650 South Dahlia
Denver,  CO 80237-1002

Dear Mr. Yclcnick:

Thank you for discussing your project at the Rocky Mountain_ (RMA)~th me in JuIY. AI
the time, I ws interested k pursuing a mpcrative agmcmcnt for the Bur-u  of Mines to utiiizc
the RMA site for our research in gc6physi&J characterization of contaminated mine and mill sites.
A prehinq assessment of the ~ and rticw of the data availabie  for the am in sections 11
and 12 south of the South  Plant indicxcd  that a ftirly complex  hydrologic regime exists in the
ar~ and that there is a high probability  that umtamination  is escaping the RMA bound ary ina
mutherly  direction. This umciusion  is drown based on the following documented  information
you provided:

1. Contamination  in the ar= of the South Plant  increased significantly  from the period
1979-1983 to the period 1988-1989,  even though the plant was inactive.

2 Disposal ponds at the South Plant are unlined, resting on permeable  alluvium  at t
groundwater  level  in the unconfined  aquifer.

3. Contaminants  were detected and thcoti  into sections 11 and 12 in 1989, and more
recently at the southern  boundary of the RMA.

4. A plume to the southwest  of South Plant is documented,  in addition to the
groundwater  “mound”  existing  under South Plant which causes radial flow  in all
directions.

5. While most sampling  of soils  and groundwater  have been in the upper unconfined
aquifer, contamination  has also been found in the ‘A” sand bcnaith  the South Plant
central  processing  area.

6. Palcochannels of pcnnuibk sand occunng  in the ar= arc not WCII defined, and may be
influencing groundwatw flow, as well as the connectivity of the upper and lower aquifers
The aquitard above the “cmkd”  aquifer  may have been scourd  allowing
commurti=tion  between  the upper and lower aquifers

7. indications  horn recent studies  (1994) indicate  that ground-water  flow occurs over
channel  divides  (ridges) and through the lower Denver aquifer as well.

8. As recently  as March  of this year, the iimitcd we]] coverage  was insufficient  to evaluate
flow within the confined aquifer.



.
.

w I indicated to you in our discussions,  my work for the Bureau of Mines has applied  non-
dcstnuxivc surfae gcophysid  sumys  to map the ground-water  channeling at mine waste sites. I
have discussed the relevant aspects of the IWWncntion4 above with hydrologists  and gcdogists
at the Denver Research  Center  of the Bureau of Mines  who concur  that there is a high potential
for contamination  of groundwater  off the south boundv of Rh4A from sour=s in the South
Plant Ar-. since the Fdcral Facility Agreement rcquir~ that groundwatcr quality  at the RMA
boundary  must be protective  of off-post receptors, it is m~dd that the area south of the
South Plant in sections  11 and 12 be cvaluat~  to determine the scwcc  of contaminants  maurcd
at the southern boundary  in the uncoti~  aquif~. The deeper abed  quifbr  in the Denver
formation should 81s0 be sampled to dacrmk ~ and to what extent the two aquifm arc in
cornmunimion and whether contaminants  are escaping the RMA  in the lower ground-water
system.

I would recommend  an integrated geophysical  swvcy in sections 11 and 12 similar to the work
pcrfonncd  by John N~choll,  Jr. and Kathryn  Cain (Proacdngs,  SAGEEP 92,  V. 1 ) in the
Noflhwest  Boundary  Containment  System. Interpretation  of such sunwys will provide  a better
model  of the subsurface  gcohydrologic  regime  and determine the best locations  for monitoring
wells to intercept  possible ground-water  migratory pathways.

You may not be aware that my agency  has @n abolished  and is scheduled  for closure within 90
days from October  1. This is unfommate  since I f~l that we had some unique resources to use in
a geophysid  characterization  project such as yours; however,  a cooperative  effo~ is not f~ible
with the Bureau of Mines at this time. 1 would  be happy to discuss  or elaborate  on my

rmmmcndations  for additional ch.amctcrization  of migratory ground-water  pathways at RMA.

PiaMe f~l free to cdl meat 236-0777 x691.

Sincerely,

/

&nes J. Snodgrass
Geophysicist
11671 W. ~bu~  P1.
Lakewood,  CO-80228
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James J. Snodgnss
EnvironmenUI Geophysicist

11671 W. kbry  Place
IAcwo@ CO 80228

Daytime: (303) 2364777 x691 Evening: (303) 986-1868

QkkaiM

Position as Geophysicist or Consultant in an organkation responsible for environmental site
charactetition  and rcmcdiation planning.

came r Summary

My most recent effofls for the US Bureau of Mines  developed near-dim  geophysical  methods
to characterize  abandoned  mine wastes for rcmediation planning. I mmpletcd  the rquircd  OSHA
training for hazardous  waste workers;  consequently, my specific area of interest and expertise is
the interpretation  of hydrologic and geologic conditio~ at contaminated  sites. Prior experience
with the US Bureau  of Mines entailed  management of projects to develop and apply  geophysical
methods for mineral  cxploratio~  and for remote detection of geologic hazards. fier graduation
and command semice in the Corp of Engineers, I entered private industry as a geophysicist  with a
seismic exploration contmctor, attaining the position of Asistant P- Chief on a seismic crew,
and enhancing my qualifications to conduct theoretical and applied research.

~xmrience

GeophVg”cist-  Jwe. /974 to Present
US Bureau of Mines, Denver R~ch Center

+ Principle Investigator  for the project “Geophysical Methods to Characterize Minerals-
Related Hazardous Waste Sites.”

+ Conceived, planned, and conducted resarch and applications for development  of
geophpical methods  to chamcterize  mine  wastes.

4 Intcrpmtcd gcoiogic and hydrologic parameters  for succcssfbl Iong-temn  rcmcdiation
projects.

+ Developed  and dcmonstmted  integrated gcophysid approach to effect cost-dkient
drilling  and sampling programs.

+ Developed  theoretical  and physical  models to interpret guided wave propagation  in coal
scams.

+ Developed  a rnine-tm.nspoflable  digitd  data acquisition  system to impkment  seismic
suweys in underground  coal mines.

● Developed  and demonstrated  use of shear-wave  sources md detectors  for coal mine



seismic  Slmeys.
● Established  f=ibiiity of in-scam seismic methods at operating underground  mal mines.
+ Developed and demonstrated a borthole molar probe to remotely iocate fkults.
+ Developed 8 cross-borchole  seismic system for application to cd exploration.
+ Planned md coordinated field studies to demonstrate mining applications  of boreholc

geophysical techniques.

&ODhVSa”clst- Ottohr. 1970 to June.  1974
US Burwiu of Mints, Twin Cities Research  Center

+ Designed  and “mplementtd  studies to determine seismic effbcts of underground  mine
blasting.

+ Recorded ground  vibrations from underground  blasting  reduced  and analyscd data to
correlate blasting parameters with cxpcrimcntal  results.

~emporary  Assistant- June. !970 to October.  1970
US Bureau  of Mines,  Intennountain  Field operations  Center

+ Conducted  mineral  investigations in wilderness and primitive  areas, including mapping
wplin~  and records search and documentation.

t

~sn”stan! Parw Chieg  Jam~arv. 1967 tO~Ql ‘. ]970
Geophysical  Stice,Inc.

+ Established data quality assurance,  detcrrnincd  processing pammtttrs,  and interpreted
seismic  sunwys for oil exploration.

“))eer small  Unif CO mmaMer- Oc!ober. 196310 octobe r. 1966

4 Platoon Leader and Company  Commander of units responsible for engineering
construction  and suppm.

WW!U!

Colorado  School of Mines

C)thtr OJa Iifications

1990- OSH&rcquired  40-hour  training for kardous waste

B. S.- Geophysical tigin~

workers

ExHfBiT ,s
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June 11, 1996

OffIce of the Program Manager

Mr. John J Yelenick
3650 South Dahlia
Denver.  Colorado  80237-1002

Dear Mr. Yelenick:

Thank you for your comments on the Rocky Mountain  Arsenal (RMA) On-Post  Proposed
Plan Public input is an important component  of the remediation  process, and your participation
helps maintain the dialogue  between the U.S. Army and the public,

In response to your letter of December 12, 1995, regarding an alternative water supply,
the .%-my  and Shell Oil Company  have reached  an Agreement in Principle.  enclosed  with these
responses,  with South Adams County  Water and Sanitation  District (SACWSD)  that includes
payment of $48.8 million to SACWSD and requires that SACWSD supply water to well owners
within  the diisopropyl methylphosphonate  (DMP. an RMA byproduct)  plume footprint  by
January 1999 Connection  of any fhture well owners to the SACWSD water supply requires that
the DI\fP level  in their water source be above the state standard.  No exposure  pathways to
DIhfP other than drinking water have been identified  as a concern  to human health.  In addition.
the Agreement  in Principle requires  S.+CWSD  to provide 4,000 acre-feet of water to Commerce
City and the Henderson  area by 2004 The parties involved in the water negotiations  believe that
the settlement  is fair and will permit SACWSD to secure an adequate  water supply to satisfi
Commerce City’s and Henderson’s  water needs.  If you have any fbrther questions  regarding the
water supply.  please contact
Xflr Tim  Kilgannon of this office at 303-289-0259  or Mr Larry Ford of SACWSD at
-303.~88-~646

Responses  to your comments in your letter of December 13, 1995,  are enclosed

Readiness  is our Profession
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If you have any additional questions  or concerns regarding the RMA On-Post  Proposed
Plan. please direct them to Mr. Brian Anderson  of this office at 303-289-0248.  Thank you again
for your comments.

Sincerely,

/
b“.
7+_&q

Eugen H. Bishop  .
Colonel, U.S. Army
Program Manager

Enclosures

Copies Furnished:

Captain Thomas Cook.  Litigation Attorney,  Rocky Mountain  Arsenal
Building 111. Commerce City, Colorado  80022-1748

Mr. Robert  Foster, U S Department  of Justice, 999-18th  Street,
Suite 945. North Tower. Denver.  Colorado  80202

Program hlanager Rocky Mountain  Arsenal, Attn:  AMCPM-RNH-D,  Document  Tracking
Center. Commerce City, Colorado  80022-1748



RESPONSES TO COMMENTS BY MR. JOHN J. YELENICK ON THE
ROCKY MOUNTAIN  ARSENAL ON-POST PROPOSED PLAN

The Army appreciates  your level  of interest and effort in commenting  on the On-Post  Proposed
Plan for RMA. The regional flow of groundwater,  both in the shallow (unconfined)  and deeper
(confined)  flow systems is from southeast  to northwest.  The volume  of shallow groundwater
flow crossing  the- southern boundary  of RMA and flowing on-post  is approximately  2,000 gallons
per minute (gpm). The central part of RMA including South Plants, is a topographically  and
hydrologically  high area where all of the shallow groundwater  flow is derived from within the
central area and feeds into this regional flow. Within the central  sections  of RMA (i. e., 1, 2, 25.
26.35,  and 36) the total amount  of groundwater  flow is less than 50 gpm. The South Plants
groundwater  mound is a result of recharge on the topographic  high in the bedrock. Groundwater
flow associated  with the South Plants mound is only about 10 to 20 gpm. Of this flow, only
about 10 gpm flows south within Sections  1 and 2. This southward  flow mixes with the much
higher regional flow in the vicinity  of the South Lakes and then flows toward the west and
notihwest  boundaries.

Many statements  made in your comments are correct and have been repotied in whole  or in part
in previous  reports  prepared by the Army and Shell.  However, due to several omissions  in your
conceptual  model  for groundwater  flow, the final conclusion  that groundwater flows off Rocky
Mountain  Arsenal to the south is incorrect

For ease of comparing this response  to your December 13, 1995,  letter. the following  responses
reference the applicable page and paragraph of your letter

Page 1, last paragraph:  The comment  has misstated  the definition of high, low, and
uncontaminated  site types as discussed in the RMA On-Post  Detailed  Analysis of Alternatives  and
the Proposed  Plan High priority sites are those that had an established  record ofgroundwater
contamination  beneath  or near the site and that had few records concerning  soil  contamination  In
these cases, groundwater  had already been contaminated.  and additional  testing was necessary  to
learn more about the contamination  source,  Low priority sites had no records  of either soil  or
groundwater  contamination,  due to lack of study,  but were considered potentially  contaminated
based on records of spills and/or waste disposal at the site Uncontaminated  sites were those that
could  possibly have been contaminated  due to their physical  nature  but for which preliminary
investigation  revealed  no reason to suspect  contamination  The uncontaminated  designation  was
not dependent  upon whether a responsible  party could be identified.

Page 2. first paragraph:  As a general  rule, soil samples were collected  from above  the water
table regardless of the site type designation.  The sampling approach was developed  by geologic.
chemical  and other environmental  expefis from around  the United States.  Samples  were not
generally taken from below the water table because  It uould be difficult  to distinguish between
soil and groundwater  contamination  by using this approach For sites where wastes were
disposed below the water table (e g . burial  trenches In Section 36), soil samples were collected



from the saturated  zone. The relationship  between the amount  of contaminants  present in
groundwater,  pore water, and aquifer  soils was studied in a special  investigation.  The results of
the study were used to assess potential  contaminant  pathways and transport  mechanisms.

All sites were investigated  regardless of their site type designation  as high, low, or
uncontaminated.  The designation  was used to compute  a grid spacing or boring density for each
site.

Page 2, third  paragraph:  The southerly  flow ofgroundwater  as shown on your Exhibit F
terminates in the vicinity of Lower Derby  Lake and Lake Ladora. The reason for this termination
is discussed below in the response to Page 4, first  paragraph.

Page 2, fifth paragraph:  Your Exhibit J delineates  potentially  contaminated  soil  in the lake
areas. It is not clear from your comment  how you believe the lake sediment  contamination  is
related to the contaminant  levels  present in groundwater  upgradient  in the South Plants Central
Processing Area. No groundwater  plumes associated  with the lakes or excavated lake sediments
have been detected. For clarification,  the South Plants Central  Processing  Area is located  in the
northwest  corner of Section 1, and it is beneath  this area that elevated  concentrations  of
contaminants  occur in the groundwater  (as you note in your comment). It is also in this area
where groundwater  contaminants  have been detected  in the A sand in the Denver Formation.

Page 2, sixth paragraph:  There is no uninterrupted  sequence  of thick saturated  alluvium that
forms a pathway  between the South Plants and the southern lakes, as you suggest.  Saturated
portions  of the alluvium comprise a portion  of the ~nc onfined aquifer  in the South Plants area
The weathered  ponion of the Denver  Formation is also part of the unconfined  aquifer. In some
portions  of the South Plants. the alluvial cover is very thin or has been removed.  In many areas (~!
South Plants. the alluvium  is unsaturated;  that is, the water table is below the bottom of the
alluvium.  and the groundwater  flows at very slow rates within the Denver Formation.

Page 2, seventh  paragraph:  As a clarification to your comment.  the permeability  of the lake
bottom affects the interchange  between  the surface water and the unconfined  aquifer rather than

the  interchange  between  the  unconfined  and confined  aquifers.

Page 3, first paragraph:  The Army agrees that various  estimates of the volume  of contaminated
soils have been computed  for all source areas. This has largely been due to using different
“depths of contamination”  as the basis for the estimates (e. g., 5 feet, 10 feet, 15 feet). Regardle~~
of the contaminant  volume estimates for South Plants. however, this area has always been
considered a source of groundwater  contamination  by scientists investigating  RMA.

The preferred remedy  of landfilling  and covering/capping  materials  in the South Plants addresses
all of the contamination  of concern  in the area. The volume of soil  addressed  by the remedy  can
be presented differently depending  on the depth used for calculating  the volume  to be covered
capped.



. .

Page 3, second  paragraph:  The lakes receive water from irrigation  flows, surface runoff as a
result of precipitation,  and groundwater  discharge.  The lakes also recharge the unconfined
aquifer Some lake water evaporates. Chemical analyses of lake water have shown that the lake
water is uncontaminated.  Therefore, leakage  of water from the lakes contributes  clean water to
the unconfined  aquifer. The lake sediments  became  contaminated  because  certain  compounds
adhered  to soil  particles  in South Plants that were washed  into the lakes during rainstorms.
Because these compounds  adhere to the sediments,  it is unlikely that contamination  in these
sediments will create groundwater  plumes.

Page 3, fourth  paragraph:  The southerly  groundwater  flow has been well-established  in
numerous reports  prepared by the Army. This pathway stops in the vicinity of the lakes.  Please
see the response  to Page 4, first paragraph,  below. Your Exhibit L shows the area where the A
sand subcrops to the alluvium, which is approximately  one-quarter  to one-half  mile north of the
South Plants

Page 3. fifth paragraph:  Alluvial deposits  with thicknesses  of slightly  more than 100 feet are
present south of the lakes. The 130-foot-thick  deposits  to which you refer are in the Irondale
Channel on the west RMA border The saturated  thickness  of the alluvial  deposits  is slightly  more
than 60 feet in some areas of the southern sections of RMA. It is true that groundwater flow is
not alwavs restricted by buried channels. or paleochannels,  and that groundwater may flow over
channel  divides;  therefore. the water table elevations  give the most accurate  picture  of
groundwater  flow direction

Page  3. last paragraph:  Groundwater  flows from points of higher elevation  or hydraulic
pressure  to points of lower elevation or hydraulic pressure, which is often called  hydraulic head
The hydraulic gradient  is the difference  in head (or elevation)  between two points, divided by the
distance between  the two points. As you suggest in your comment,  the hydraulic  gradient  must
be evaluated  by hvdrogeologists  as a three-dimensional  problem. Long-term  monitoring  has
shown that contamination  in the confined Denver Formation is restricted  to the major source
areas and underlies  contaminated  unconfined  groundwater  plumes. Because  it is difficult  to install
a deep well through  shallow contaminated  zones, some of the contamination  in the Denver
Formation was introduced  when wells were installed.  This contamination  is low in concentration
and ve~ limited  in extent  There is no evidence of contaminant  plumes in the confined flow
system Contaminant  studies in one of the most permeable  Denver Formation  units (the A sand)
that lies beneath  a large source (South Plants) have shown that, even in this unit, contamination  IS
localized and is not widespread

Page 3. last paragraph, last sentence: The exchange  of water between the unconfined  and
confined aquifers has been studied and numerically (computer)  modeled  numerous  times during
the past ten years Throughout  many areas of RMA, groundwater  from the unconfined  aquifer
recharges the confined aquifer through  vertical leakage. There is no evidence  of lateral migration
of contamination  in the confined aquifer Even if this were to occur,  the strata of the Denver
Formation are slightly  dipping to the southeast  so that as one travels from the southern  portions



of RMA toward the Platte River, older and lower sections  of the geologic  column are crossed
Because the bedrock  erosional  surface  drops toward the Platte River, it cross-cuts  the Denver
Formation, exposing  successively  deeper and deeper levels  of the Denver Formation  to the base of
the alluvium.  The result is that water in a permeable  Denver zone eventually discharges  into the
alluvium  on its way to the Platte River.  For example, water in the A sand occurs at a depth  of

about  80 feet beneath  the South Plants. This water discharges to the alluvium in Section  36 in the
A sand subcrop area, which is located  approximately  one-quarter  mile north of South Plants (see
your Exhibit  L).

Page 4, first and second paragraphs: This paragraph describes aquifer thickness,  vertical
gradients,  regional hydraulic gradient,  and the slope of the bedrock  surface.  Although  you do not
state how these features affect groundwater  flow, it appears that this was your intent. Therefore.
some of the concepts  that pertain to these features are summarized  below.

● Aauifer Thickne~ : A thicker aquifer can transmit more water than a thin aquifer  can
if the hydraulic gradients  and the permeabilities  of the thick and thin aquifers are the same
Hydraulic  gradients  are lower in areas where the aquifer  is thick and higher where the
aquifer is thin. Considering  hydraulic gradient  as the “driving  force” behind groundwater
flow, it takes more driving force to push an equal  amount of water through  a thin aquifer
than through  a thick aquifer. Variations in the aquifer thickness  cause local changes  in the
groundwater  flow directions.  but groundwater  cannot flow upgradient.

. Vertical  Gradient Vertical gradient  data indicate whether  groundwater  is moving
upward or downward  in addition to its regional flow direction.  such as toward the South
Platte River.  Downward gradients predominate  in areas of groundwater  recharge, and
upward gradients  indicate areas of groundwater  discharge.

If a well was installed in the South Platte River, it would  show an upward gradient,
indicating that groundwater  was feeding or recharging the river.  It is because of this
groundwater  discharge  that the river can flow even during dry periods with little  or no
rain

● Re~ional Hvdraulic Gradient  The elevation of the water table in the southeast  corner
of RMA is approximately  5300 feet above mean sea level  (R M. S.L. ), and the elevation  of
the water table at the South Platte River is approximately  5000 R M.S. L. Therefore,
groundwater  flows “downhill”  from the southeast  corner of RMA toward the South Platte
River Superimposed  on the regional gradient  is a groundwater mound  in the South
Plants The mound is created by leaking pipes and increased  recharge from unlined
ditches and ponded  areas.  and may also be the result of natural variations  in the
permeability  of the alluvium and bedrock  in the area. Groundwater  in the area of the
mound flows radially out from the mound in all directions.  A groundwater  divide has been
created at the confluence  of the regional flow system and the mound. As a result,
groundwater  entering  RMA from the southeast  is forced to turn either east or west around

4



the South Plants area. Water flowing south from the mound area is forced to change
direction  and join the regional flow system. The groundwater  flow direction  in the
confined Denver Formation is also to the northwest  toward the South Platte River.

● edroc k Sio D~ The sloping sufiace of the bedrock forms the bottom  of the alluvial
aquifer. Groundwater  flow directions  are determined  by the slope of the groundwater
table (top of the aquifer)  and not by the slope of the base of the aquifer. As stated above.
the thickness  of the aquifer, which is controlled  in some areas by the topography  of the
bedrock  surface,  can locally  alter the groundwater  flow direction.  However,  variations  in
the bedrock surface  do not turn groundwater  around  to flow uphill against  the regions
gradient.

Because of the factors reviewed  above, it is clear that groundwater  cannot flow upgradient
(southward)  from the southern boundary  of R.MA. Groundwater  flow southward  from RMA
physically  impossible.

s

Page 4. third through  fifth paragraphs:  The %my understands  your concerns  about  the health
of residents  in neighboring  communities  regardless of whether  the contamination  is ensuing from
RMA.  The effects on human health  of many  of the compounds  produced  at RMA have been
studied for many  years. and this information  is available at the Joint Administrative  Record
Document Facility  (JARDF), Studies have been completed  by the Agency  for Toxic Substances
and Disease  Registry  (ATSDR) independently  and in conjunction  with the Colorado  Department
of Public  Health and Environment  (CDPHE). These studies showed no conclusive  health impact
on the surrounding  communities  from RMA Also, the final Public Health  Assessment, produced
by ATSDR.  should be complete in the summer  of 1996.

A Medical Monitoring  Program for the communities  surrounding  RMA has also been identified as
part of the On-Post  Proposed  Plan The primary goals of the Medical  Monitoring  Program  are to
monitor  any off-post impact on human health  due to the RMA remediation This Program will
continue until the soil remediation  is completed  A Medical Monitoring  Advisory  Group has been
established to evaluate  specific  issues covered  b>’ the Medical Monitoring  Program. The Group is
composed of representatives  of the Army. Shell Oil Company,  the U.S. Environmental  Protection
Agency (EPA), CDPHE, Tri-Countv  Health Department, ATSDR. the U S. Fish and Wildlife
Sewice (USFWS), Denver Health and Hospitals,  and the Site-Specific  Advisory  Board The
Group also includes community  representatives  from the communities  of Montbello,  Commerce
City. Henderson, Green  Valley  Ranch. and Denver If you would like  more information on the
Medical Monitoring  Program or wish to participate  as part of the Medical  Monitoring  Advisory
Group,  please  call  Ms. Mary Seawell of CDPHE at 303-692-3327.

Page 4. sixth paragraph:  The Army has collected  and analyzed thousands  of soil, water, air,
structure. and biota samples during the past many years and believes it has adequately
characterized  the nature and extent of contamination  at RMA.



Page 4, seventh and eighth paragraphs: The Army believes that the selected  remedy  is
consistent  with the policies and guidelines pertaining  to environmental  justice. The selected
remedy  is protective  of human health and the environment.
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AGREEMENT IN PRINCIPLE REGARDING A WATER SUPPLY BETWEEN
SOUTH ADAMS COUNTY WATER AND SANITATION DISTRICT (SACWSD),
THE ARMY AND SHELL OIL COMPANY

1. PAYMENT BY THE ARMY AND SHELL WILL BE IN THREE ANNUAL
INSTALLMENTS, S16 MILLION, $16 MILLION, AND $16.8 MILLION. THE FIRST
PAYMENT TO BE MADE WITHIN 90 DAYS OF 1 OCTOBER  1996. SUBJECT TO
THE AVAILABILITY OF FUNDS.

2. PA~ OF THE ABOVE SUM IS CONDITIONED ON ADHERENCE TO THE
FOLLOWING TERMS. OTHER TERMS AND CONDITIONS WILL BE THE
SUBJECT OF FURTHER NEGOTIATION.

A. PAYMENTS WILL BE HELD IN TRUST FOR SACWSD. TRUSTEE TO
BE CHOSEN BY THE ARMY& SHELL WITH SACWSD CONCURRENCE. ANY
rNTEREST THAT ACCRUES MUST BE RETURNED TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP OWNERS OF DOMESTIC WELLS KN THE
DIMP FOOTPIUNT WHO CONSENT TO BE INCLUDED IN THE SOUTH ADAMS
COUNTY WATER AND SANITATION DISTRICT AND WHO CONSENT TO BE
HOOKED UP; AND SUCH HOOK UPS WL BE COMPLETED NOT LATER THAN
THE 24TH MONTH AFTER THE DATE OF THE INITIAL PAYMENT FOR THOSE
WHO CONSENT BY THE 20TH MONTH AITER THE INITIAL PAYMENT.
THOSE WHO REQUEST TO BE HOOKED UP AFTER THE 20TH MONTH WILL
BE HOOKED UP WITHIN A REASONABLE TIME. AS NOTED IN G, BELOW,
SACWSD WLL NOT BE RESPONSIBLE FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO IS NOT RESPONSIBLE FOR EXTENDING THE W
WATER DISTRIBUTION SYSTEM BEYOND THE DIMP FOOTPRTNT AS
FINALLY DETERMINED IN THE ON-POST ROD. THE MAIN WATER
DISTRIBUTION SYSTEM FOR THE HENDERSON MA (12” DIAMETER PIPE
SYSTEM) WILL BE COMPLETED BY THE 24TH MONTH AFTER THE INITIAL
PAYMENT. SACWSD WILL RECEIVE FROM THE TRUST ACCOUNT $3,950 FOR
EACH HOME CONNECTED IN THE NEW SERVICE AREA AND $2,265 FOR
EACH HOME CONNECTED IN THE OLD SERWCE AREA, UP TO A TOTAL OF
130 HOMES. ATI’ACHED IS THE MAP THAT SHOWS THE LATEST DIMP
PLUME WHICH IS TO BE mDATED PWOR TO THE mAL~~ON OF THE
ON-POST ROD.

C. SACWSD MUST CO~CT FOR WATER RIGHTS OR SUPPLY BY
NOT LATER THAN SIX MONTHS fiR m DATE OF THE FINAL PAYMENT.

D. PAYMENTS FROM THE TRUST TO SACWSD MUST BE TIED
DIRECTLY TO THE ACQUISITION AND DELIVERY OF 4000 ACRE FEET OF
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WATER AND THE HOOK UP OF WELL OWNERS N THE HENDERSON AREA.
ALL EXPENDImS  BY SACWSD PND FROM THE TRUST ACCOUNT WILL
BE SUBJECT TO A~IT BY THE ARMY AND SHELL. UP TO $43 MILLION MAY
BE SPENT ACQWG AND DELIVE~G THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE SPENT ON HOOK UPS IN THE
HENDEMON UA. THE RE~G $1.15 MILLION IS TO OFFSET
INFLATION OR CO_G~C~S. ANY EXPENDITURES  CHALLENGED BY
THE ARMY, SHELL, OR THE TRUS~E  WILL BE SUBMITTED TO THE
ALTERNATIVE DISPUTE RESOLUTION (ADR) METHOD DESCRIBED IN E,
BELOW.

E. AN INDEPENDENT  QUALIFIED AGENT, WHO IS A SENIOR WATER
RESOURCE EXPERT WITH EXPE~CE IN ACQUIMNG AND DELIVERING
WA~~ WILL BE SELECTED BY SACWSD, WITH THE CONCURRENCE OF
THE ARMY AND SHELL, TO DmCT THE SELECTION, ACQUISITION, AND
IMPLEMENTA~ON OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPERATIONAL BY 1 wTOBER  2004. THE TERMS OF THE AGENCY
WILL BE AGREED UPON SACWSD, THE ARMY AND SHELL. THE ARMY AND
SHELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT BID
PACKAGES FOR THE WATER DELIVERY SYSTEM. THE CONSTRUCTION
FIRM OR FIRMS TO CONSTRU~ THE PROJECT OR PROJECTS  WILL BE
SELECTED BY COMPETITIVE  BID BASED ON A SOLICITATION PROCESS
CONCURRED IN BY THE ARMY AND SHELL. THE COSTS ASSOCIATED WITH
IMPLEMENTING THIS SECTION WILL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREEMENT ARISING REGARDING THE IMPLEMENTATION OF THIS
SECTION WILL BE SUBMITTED TO A FORM OF ADR CONSISTING OF
SUBMISS1ON OF THE DISPUTE TO THREE WATER RESOURCE EXPERTS; ONE
SELECTED BY THE ARMY AND SHELL; ONE SELECTED BY SACWSD; AND
ONE SELECTED BY THE INDEPENDENT AGENT OR BY THE AGREEMENT OF
THE TWO SIDES IF TKERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WILL BE BONE BY THE PARTIES WITH EACH SIDE PAYING FOR ITS
EXPERT AND EACH SIDE PA~G 50% OF THE COST OF THE EXPERT FOR
THE INDEPENDENT AGENT.

F. ALL FUNDS RE~G XN THE  TRUST ACCOUNT AT THE
COMPLETION OF THE WATER PROJECTOR ON 10CTOBER 2004,
WHICHEVER OCCURS FIRST. WILL REVERT TO THE ARMY AND SHELL.
REVERSION INCLUDES ANY SAVINGS REALIZED BY SACWSD FROM COST
SHARING PROJECTS WITH OTHER ENTITIES. REVERSION MAY BE DELAYED
WTHER.E uNKNOWN OR UNEXPECTED CONDITIONS OR CIRCUMST~CES
PREVENT COMPLE~ON OF THE PROJECT BY 10CTOBER 2004. WHETHI%
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WtLL BE SUBJECT
TO THE METHOD OF ADR DESCRIBED IN E, ABOVE.

2
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G. SACWSD AGREES TO SATISFY THE OBLIGATIONS  CONTAINED IN
ITEMS 16 AND 17 OF THE AGREEMENT ON A CONCEPTUAL  REMEDY FOR
THE CLEAN UP OF ROCKY MOUNTAIN ARSENAL. THE PAYMENTS TO
SACWSD WILL CONSnm COMPLETE SAT’ISFA~ON OF THE ARMY AND
SHELL’S OBLIGA~ONS CONTAINED IN ITEMS 16 AND 17 AND COMPLETE
SATISFACTION OF ALL COSTS ASSOCIATED WITH THE TERMS AND
CONDITIONS NECESSARY TO EXECUTE THESE OBLIGATIONS.  ALL COSTS
NECESSARY TO EXECUTE THE REQUIREMENTS OF THIS AGREEMENT,
UNLESS OTHERWSE EXPRESSLY STATED, WILL BE PAID OUT OF THE
TRUST ACCOUNT. SACWSD WXLL NOT BE RESPONSIBLE FOR MONITORING
REQUIRE-S TO BE PERFORMED BY THE ARMY AND SHELL IN
ACCORDANCE WITH ITEM 17 AND SACWSD WILL NOT BE RESPONSIBLE
FOR HOOKING UP MORE THAN THE FIRST 130 WELL OWNERS.  ANY
ADDITIONAL HOOK UPS REQUIRED UNDER THE TERMS OF ITEM 17 WILL BE
THE RESPONSIBILITY OF THE ARMY AND SHELL.

H. SACWSD WAIVES AND RELEASES THE ARMY AND SHELL FROM
ALL RESPONSE COSTS AND CLMMS FOR DAMAGES FOR ALL RMA
CONTAMINANTS AND POLLUTANTS IN THE SACWSD WATER THAT ARE
KNOWN OR DETECTED PRIOR TO, OR AT TKE TIME OF, THE SIGNING OF
THE ON-POST RECORD OF DECISION (ROD). PAYMENT OF RESPONSE
COSTS, IF ANY, OWED TO SACWSD AT THE TIME OF THE SIGNXNG OF THE
ON-POST ROD WILL BE DETE-D BY AGREEMENT  OF THE PARITES
PRIOR TO SIGNING THE FINAL AGREEMENT CONTEMPLATED BY THIS
AGREEMENT N PRINCIPLE..

L ANY REUSABLE RETURN FLOWS Associated WITH ANY WATER
SOURCE ACQUIRED WILL BE WE AVAILABLE TO SACWSD FOR
REPLACEME~  OF DEPLEnONS UNDER ITS EXiS~G AUGMENTATION
PLAN FOR THE FIRST THREE YEARS FOLLO~G THE NTXAL DELW’EItY
OF WATER FROM THE NEW WATER SOURCE IN ANNUAL AMOUNTS TO BE
DETERMINED ACCORD~G  TO REASON~LE NEED, OTllERWXSE REllJIW
FLOWS ASSOCIA~D WIIW TFIE NEW WATER SOURCE, AND ANY WATER
UNUSED BY SACWSD FROM TKE WATER SOURCE ITSELF, SHALL BE MADE
AV~LABLE AT ARMY AND SHELL ~ENSE FOR THE REMEDIA~ON  OF
RMA FOR NOT LESS THAN 10 ~, m WW AMO~S TO BE
DETERMINED ACCORDWG TO R.EMONnLE  NEED. THE FXNAL PERIOD TO
BE AGREED UPON. AFTER REMEDIAnON, ALL RETURN FLOWS WILL
RETURN TO THE USE OF SACWSD. EACH PARTY WILL BE RESPONSIBLE
FOR ANY NECESSARY APPROVALS. DISP~S ARISmG OVER THE
IMPLEMENTA~ON OF HS SECnON mL BE SnMT=D TO ADR AS
DESCRIBED IN E, ABOVE.

J. SACWSD WILL WARRANT AND OTHERWISE DEMONSTRATE IT IS
AUTHORIZED AND QUALIFIED TO ENTER INTO THIS AGREEMENT, ACQUIRE
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AND PROVIDE WATER AND HOOK UP WELL OWNERS, SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD
WILL BE RESPONSmLE FOR PERMrlTNG, ADJUDICATION,  AND OTHER
REQUI~TS OF STATE AND FEDERAL LAW.

K. PARTICIPA~ON BY THE ARMY AND SHELL,  OR BY THEIR
REPRESENTA~ES,  IN OVERSIGHT  IN NO WAY CONSTITUTES AN EXPRESS
OR IMPLIED WARRANTY OR REPRESENTATION REGARDING THE
ADEQUACY,  SUITmmI~, OR LEGALITY OF SACWSD OR THE
INDEPENDENT AGENT’S ACTIONS TO OBTAIN OR PROVIDE WATER.

L. ALL PARTIES RESERVE ANY RIGHTS THEY MAY HAVE
REGARDING NONPERFORMANCE BY THE OTHER PARTIES.

M. THIS AGREEMENT IS SUBJECT TO COMPLIANCE  WITH ALL
APPLICABLE LAWS AND WILL BECOME EFFECTIVE AND BINDING WHEN
INCORPOIWTED BY REFERENCE IN THE ON-POST ROD.

No THE AMOUNT AGREED UPON IS SUBJECT TO APPROPRIATE
CREDITS FOR ANY ARMY AND SHELL CONTRIBUTIONS  TO WATER OR
INFIUMTRUCTURE, SUBJECT TO SACWSD APPROVAL. APPROVAL WILL
NOT BE WITHHELD UNREASONABLY.  DISPUTES WILL BE SUBMITTED TO
THE METHOD OF ADR DESCRIBED IN E, ABOVE.

O. ALL PARTIES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS ASSOCIATED WITH THE ACQUISI’IION AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S RESPONSIBILITY.  THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS TO ALLOW THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER SYSTEM.

Q. QUARTERLY PROGRESS REPORTS WILL BE MADE BY SACWSD, OR
ITS REPRESENTA~E,  TO THE RMA COUNCIL.

R. THE ARMY OR SHELL WLL PAY, IF NECESSARY, WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED $1 MILLION TO
PURCHASE AN OPTION ON WATER AGR.E~ TO BY SACWSD,  THE ARMY
AND SHELL. THIS SUM wLL BE CWDITED  AG~ST THE FIRST ANNUAL
PAYMENT UNDER SECTION 1, ABOVE.

version  10- 26/01/96
.
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Appendix  A

Applicable  or Relevant  and Appropriate
Requirements  and Information

To Be Considered
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A.1.O Introduction

Appendix A is a compilation  of chemical-, location-, and action-specific  applicable  or relevant and appropriate

requirements  (ARARs)  and to-be-considered  criteria (TBCs) that are pertinent to potential  remediation  alternatives

at the Rocky Mountain  Arsenal (RMA). This Appendix  identifies  ARARs  and T’BCS  for contaminated  water, soil,

and smuctures  at RMA.

The MU@ and TBCs identified  in this appendix  have been compiled  to amply  with Seetion 121(d) of the

Comprehensive  Environmental  Response,  Compensation,  and Liability Act (CERCLA).  Pursuant  to this section, an

ARAR is defined as “any standar& requiremen~  criterion,  or limitation under any Federal environmental  law . . . or

. . . any promulgated  standar~ rquiremenq  criterio~  or limitation under a State environmental  or facility siting law

that is more stringent  than any Federal  standard . . . [that]  is legally applicable to the hazardous  substance  or pollutant

or contaminant  or is relevant  and appropriate  under the circumstances  of the release or threatened release” at the

designated site. Throughout  this appendix, since selected remedial  actions  are presently  broad in scope, ARARs

citation references  are generally  broad. Upon entering  the design phase of each remedial  action and prior to remedial

implementation,  specific sections within the cited references  will be identified and serve as the pertinent ARARs.

ARAW were identified according to the procedures  outlined  in the most recent  U.S. Environmental  Protection

Agency (EPA) guidance (EPA 1988; Offke  of Emergency  Response-EPA  (OERR-EPA)  1988; Office of Solid Waste

and Emergency Response (OSWER  1989b) and the National  Oil and Hazardous  Substances  Contingency  PlarI (NCP)

(40 Code of Federal  Regulations  (CFR 300)  (EPA 1990).  This Appendix  to the Record of Decision  (ROD) identifies

the ARARs that will be attained by the selected remedies. As there are no specific AIURs that will not be attained

(m msmnces  where  chemical-specific  ARAIU standards  are below current practical  quantification limits PQLs],  and

compl lance cannoI therefore  be con finned,  meeting  these PQLs will save as attainment  of these AMRs standards),

this ROD does not identi@ any waivers  that will be invoked. The PQLs are the Colorado  Dep-ent of Public

Health and Envuonrnent’s  laboratory PQLs.

Federal and state regulations  and guidance that were reviewed fall into one of the following  three categories:

applicable requirements,  relevant and appropriate  requirements,  and other criteri~ advisories,  or guidance TBC.

These requirements  tie defined in the NCP (40 CFR 300) as follows:

● Applicable  requirements  are those cleanup standards, standards  of control, and other substantive
requirements,  criteri~ or limitations prornul  gatw!  under federal environmental  or state environmental  or
facility siting laws that specifically  address a hazardous substance, pollutant, contaminant,  remedial  action,
location, or other circumstance  found  at a CERCLA site; they fhlfill all jurisdictional  prerequisites.  Only
those state standards that are identified  by a state in a timely manner  and that are more stringent than federal
requirements  may be applicable  (40 CFR Section 300.5).
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● Relevant  and appropriate  requirements  are those cleanup standards,  standards  of control,  and other
substantive  requirements, criteria  or limitations promulgated  under federal environmen~  or state
environmental  or facility siting laws th~ while not “applicable”  to a h=dous substance,  pollutant,
contaminant,  remedial  action, location, or other circumstan ce at a CERCLA  site, address problems  or
situations  sufficiently  similar to those encountered  at the CERCIA  site that their use is well suited to the
particular  site. Only those state standards  that are identified  in a timely manner  and are more stringent than
federal requirements  may be relevant  and appropriate  (40 CFR 300.5).

● b addition to appliuible or relevant and appropriate  requirements,  the lead and support  agencies  may, as

appropri~e, identi& TBCS for a particular release. The TBC tiegory  consists  of advisories,  criteri~ or
guidance that were developed by EPA, other federal agencies,  or states that may be useful in developing
CERCLA remedies  [40 CFR 300.400(g)(3)].

The NCP (40 CFR 300)  establishes  the basic criteria for applicability of a federal or state regulation as specifically

addressing the contaminants,  actions, or location of a CERCLA  site. If a regulation is determined  to be applicable

or relevant and appropriate,  only the substantive  potiions of the regulation  are considered  to be applicable.

Substantive  poflions of a requirement  refer  to those portions of an ARAR thal pertain directly to actions  or conditions

in the environment. They generally  involve a quantitative limitation or performance  objective.  Administrative

requirements  are those mechanisms  that facilitate implementation of the substantive  requirements, and they typically

include record keeping and reporting,  documentation,  issuance of permits,  and approval  of or consultation with

administrative  bodies. On the other hand, monitoring  requirement including  recording  of the monitoring  results

in some form, are generally  considered substantive  because they are usually necessary  to document  attainment  of

cleanup levels  and compliance  with emission and discharge  limitations.

Some regulations  are not directly “applicable” to potential remediation  alternatives at the RMA, but may be

considered “relevant and appropriate.  ” As defined by the EPA in the NCP (40 CFR 300), regulations that are

relevant and appropriate  must address situations  sufficiently  similar to those encountered  at the CERCLA  site such

that their usage is well suited to the particular  site. Only those “relevant and appropriate”  requirements  that are

determined to be both relevant @ appropriate  must be complied with. The NCP (40 CFR 300) requires  that the

following comparisons  be made to determine  relevance  and appropriateness:

● l%c purpose of the requirement  and the purpose  of the CERCLA  action

● The medium regulated or affected by the requirement  and the medium contaminated or affected at the
CERCLA site

● The substances  regulated by the requirement  and the substances  found at the CERCLA  site
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The actions or activities regulated  by the requirement  and the remedial  action contemplated  at the CERCLA
site

Any variances,  waivers,  or exemptions  of the requirement  and their availability for the circumstances  at the
CERCLA site

The type of place regulated  and the type of place affected by the release or CERCIA  action

The type and size of structure  or facility regulated and the type and size of slructure  or facility affected by
the release or contemplated  by the CERCLA  action

AXIy consideration  of use or potential use of the affected resources  in the requirement  and the use or
potential use of the affected resources  at the CERCLA  site (40 CFR 300.400(g)(2))

Requirements  that are judged both relevant  and appropriate  must be mmpiled with to the same degree as if they were

applicable, unless the AR4R  meets the CERCLA  criteria for a waiver  under Section 121(d)(4)  of CERCLA. Other

regulations,  advisories,  or guidance may be usefi.d in developing  protectiveness  criteria for contaminants  for which

there are no ARARs. These regulations  fall into the TBC category. TBCS are not enforceable,  but may be useful

in developing remedies. Tle U.S. Army (Army) will cmduct  a review of the remedial  actions  selected for RMA

eve~  five years. Requirements  that are promulgated  or modified  after the ROD is signed must be attained (or

waived) if determined to be applicable  or relevant  and appropriate  and necessary  to ensure  that the remedy is

protective  of human health and the environment  (40 CFR 300.430 (f)(I)(ii)(B)).

A.2.O Chemical-Specific  Requirements

Chemical-specific  ARARs set concentmion  limits or ranges in various environmental  media for specific hazardous

substances, pollutants,  or contaminants. Such A- either set protective  cleanup levels for the contaminants  of

concern (COCS) in the designated media or indicate an appropritie level of discharge  based on health- and risk-based

analyses and technological  considerations. This section discusses  the rationale  for chemical-specific requirements

for water,  soil, and structures  media.

A.2.1 Groundwater and Surface  Water  Requirements

The CERCLA Compliance  with Other Laws Manual (OERR-EPA  1988) identifies  federal standards  developed  under

the Resource Consemation  and Recovery Act (RCRA),  the Safe Drinking  Water Act (SDWA),  and the Clean Water

Act (CWA) as ARARs. These ANWU  include the following:

● SDWA  Maximum Contaminant  Levels (MCLS): 40 CFR 141 Subparts B and G, 40 CFR 143.3
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“ SDWA  Maximum Contaminant Level Goals (MCLGS):  40 CFR 141 Subpti  F

● CWA Water Quality  Criteria (FWQC): 33 USC Section 1313

“ RCIL4 MCLs: 40 CFR Section 264.94

With respect to state standards,  AFLWU include the following  when these provisions  are equivalent  to or more

stringent than fedeml requirements:

“ Colomdo Rules and Regulations  Pertaining  to Hazardous  Waste: 5 Code of Colorado  Regulations (CCR)
1007-3

“ Colorado Basic Standards  for Groundwater  (CBSGS):  5CCR 1002-8

● Colorado Primary Drinking  Water Regulations:  5CCR 1003-5

● Colorado Basic Standards  and Methodologies  for Surface Water  (CBSM):  5CCR 1002-8

The SDWA  establishes  standards  for public drinking water  systems (40 CFR Parts 141 and 143). These standards

have been established  as pm of the National  Primary and Secondary  Drinking  Water  Regulations. SDWA  MCLS

apply to “public  water systems, ” i.e., systems that provide piped water  for human consumption  to at least 15 semice

connections  or an average of at least 25 persons daily for at least 60 days of the year (40 CFR Section 141.2).

EPA has also promulgated  MCLGS in 40 CFR Sections 141.50 through 141.51. Although  MCLGS are

nonenforceable  health goals for public water  supply systems and, therefore,  not applicable to RMA, Section 121 of

CERCLA requires remedial actions to attain at a minimum  MCLGS where such goals are relevant  and appropriate

under the circumstances  of the release or threatened  release (42 USC Section 962 l(d)(2)(A)). EPA has nonetheless

stated that, disregarding  special circumstances, ‘“MCLS . . . are the appropriate  standard because  they represent  the level

of quallty for the nation’s  drinking water supplies” (53 FR 51441,  December  21, 1988). EPA fi.uther states that

MCLGS are not relevant at most  CERCLA sites because “they would impose a more restrictive requirement  than

exisu for the drinking water consumed by most households  in the country.” Therefore,  EPA (53 FR 51441,

December  21, 1988) believes  that MCLS are sufficiently protective  in achieving the CERCLA  goal of protecting

human health and the environment.  However, according to the NCP (EPA 1990), MCLGS set at levels above zero

must be attained by remedial actions for groundwater  and surface waters  that are cu.ment or potential sources  of

drinking water.  Therefore,  the Army has determined  that non-izro MCLGS are AIUUU. Where MCLGS are set at

zero, the MCL will genemlly  be the ARAR.
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There are no EPA Integmted  Risk Information  System  (IRIS) values per se identified  in the database as AMRs.

IRIS contains a compilation  of health-based  values (e.g., unit cancer risks, drinking  water  health advisories,  ambient

water  quality criteria  [AWQC]) that are TBCS.  IRIS was consulted for values when other sources of information

were not available.

FWQC  are nonpromulgated  stiace water  guidelines  developed under Section 304 of the CWA that are used by

Colorado, in conjunction  with designated  uses for a stream segmen~ to establish  water quality standards  under

Section  303 of the CWA (33 United States Code (USC) $1313).  Although  FWQC are nonenforceable,  and thus

cannot be applicable,  Section 121 of CERCLA states that remedial  actions must attain FWQC where they are relevant

and appropriate  under the circumstances  of a release or t.hre+uened release (42 USC $962 l(d)(2)(a)).

In determining  whether  FWQC are relevant, the primary  factom to consider  are the designated  or potential  uses of

the water,  the media affected, and the purposes  for which the potential  requirements  are intended. FWQC have been

established for protection  of human health and for protection  of aquatic life. FWQC for protection of human health

address  both consumption  of water  and fish and consumption  of fish only. FWQC for protection of aquatic life

consider both acute and chronic effects (33 USC $13 13). A review of the site circumstances  regarding  any release

or threatened release indicates that the relevant  and appropriate  FWQC applicable  and protective to this site are the

water criteria  for the protection  of aquatic life. Because Colomdo has a promulgated  numeric  water  quality standar~

the state standard is relevant and appropriate.

The state and the Army disagree as to whether  state surface water  quality standards  as they relate to agriculture  are

ARA%  at RMA. The issue is not cmsidered  to be of significance  because the Federal Facility Agreement  (FFA)

and the Rocky Mountain Arsenal National Wildlife  Refuge Act of 1992 prohibit  agricultural  uses of RM.A,  including

al 1 fan-n  ing activities such as the raising of livestock, cTops, or vegetables. The Parties each preserve  their legal

positions as to whether

ARAfi and TBCS for

contaminants  addressed

state agricultural  surface water quality standards are ~.

groundwater  and surface water were identified by evaluating  the current lists of target

by the groundwater  (Table A-1)  and surface water  (Table A-2) monitoring programs  and

identifying corresponding  standmis,  regulations,  or requirements.  Tables A-1 and A-2 provide  a comprehensive  list

of COCS  at the site to use as a basis  to identify ARARs and TBCS. This list is updated  annually  to ensure that all

COCS  are monitored  for on a regular basis.

Groundwater  standards  for RMA as designated in the ROD are refemd  to as Containment  System Remediation  Goals

(CSRGS).  The CSRGS are based on the preliminary  Remediation  Goals (PRGs) that were developed  as part of the
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Detailed Analysis  of Alternatives (DAA). Four different  sets of PRGs are included in the ROD. These include three

sets of CSRGS for the three boundary  systems and one for the Basin A Neck IM system. The compounds  listed

for each system were selected bawd on current  or likely exceedances  of applicable standards.

The CSRGS for the Nofi Boundary  Containment  System (NBCS)  and the No*west  Bounc@ Containment System

(NWBCS)  were based on off-post  health-based  CSRGS for compounds  for which these had been develop@  CBSGS,

and MCLS for compounds  for which the other two criteria did not exist.

The CSRGS for Basin A Neck IRA system are different  in that health-based  criteria were only used for compounds

for which there are no CBSGS or MCLS. MCLS were used if CBSGS did not exist.

The existing groundwater  standards  are still appli=ble  for the Iron&de Containment System (ICS).

PQLs and ceflified reporting  limits (CRLS) were includ~  along with CSRGS,  as ctmently  applicable criteria for

compounds  for which the CSRGS were lower than the PQLs and ClUs.

This is the same approach that was taken to identify constituent AIURs in the ROD. In the ROD, the target

contaminant  list consisted of parameters  monitored  for in Task 44 of the remedial  investigation; groundwater  and

surface water analytes monitored  as part of the comprehensive  monitoring  program;  other target United States Army

Toxic and Hazardous Materials Agency (USATHAMA)  compounds;  and non-target  compounds  detected in

groundwater  that were added to the Chemical Index.

Over the years the target analfle  list has changed slightly due to the addition of analytes  or to the deletion of analytes

that were not detected, detected well below existing  standards,  detected  only one time over a number  of years,

detected using a gas chromatogmpMmass  spectrometer  (GC/MS)  method for quality assurance  and quality control,

or are of no concern. Accordingly,  the current AWN and TBCS for groundwater  and surface water  differ fkom

those potential ARAIU and TBCS that were identified  in the Development  and Screening  of Alternatives report

(Ebasco 1992a).

Tables A-3 through A-7 contain ARARs and TBCS identified for groundwater  at each groundwater treatment system.

ARARs and TBCS for surface water  are identifitxl in Tables A-8 and A-9.

Each requirement  was reviewed  to determine  whether  it was applicable  or relevant and appropriate  in accordance

with the CERCLA Compliance  with Other Laws Manual (OSWER  1989 b). If more than one M was identified
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for a contaminant,  the most suingent ARAR was selected. If no M existed for a contaminan~  the most stringent

TBC appropriate  under the cimmstances was selected. Finally, if the numerical  values of the AMIZs  or TBCS are

a function of the hardness  of the surface water  or groundwater,  the hardness  value corresponding  to each requirement

is given in the “HRD” (hardness)  column of the table.

A.2.2  Chemical-Specific  Requirements  for Soil

The proposed RCFU Corrective  Action Rule example action levels (55 FR 30798, July 27, 1990), LDR Universal

Treatment Standard (UTS) levels for soil, Toxic Substances Control Act (l%CA) Polychlorinated  Biphenyl (PCB)

Spill Cleanup Policy (40 CFR Pti 761 Subpaxt G), and EPA’s proposed  sediment  criteria for the protection of

benthic organisms for dieldrin and endrin, are TBC values for soil, sediments,  and lake sediments  at RMA. kd

Disposal Restriction  (LDR) Best Demonstrated  Available Technology  (BDAT)  levels (40 CFR Pti 268, 6CCR

1007-3  Pm 268)  are ARARs if placement  occurs. For on-site disposal,  placement  occurs when wastes are moved

from one Area of Contamination  (AOC) (or unit) into another AOC (or unit). Placement  does not ocmr when wastes

are lefi in place or moved within a single AOC. (Section 7.1.1 of the ROD presents  a more detailed discussion on

placement.)

The proposed RCRA Corrective  Action Rule example action levels (55 FR 30798, July 27, 1990) are TBCS for

determining  cleanup levels for soil and groundwater  at RMA. The proposed rule was developed using risk-based

information to identi~  action levels needed at facilities  that are contaminated  as a result of i.nadquate  management

of hazardous waste.  Some of the COCS  in this proposed rule are also contaminants  found at RMA in the soil. The

types of cleanup activities contemplated  by the proposed mle are similar to some of the types of cleanup activities

now being considered for RMA. Table A-10 lists the specific RCRA Corrective  Action Rule levels to be considered

for soil and sediment remedial actions.

RCRA, TSCA, and laws governing  asbestos also set specific values that may be AIURs or TBCS for RMA soil and

sediments. EPA proposed soil treatment  standards in the UTS de on September  14, 1993, but defemed action on

soil LDFG when that mle was finalized; consequently,  UTSs are TBCS with respect  to soil at RMA. TSCA

establishes  guidance on action levels for PCBS in soil that are TBCS.

A.2.3  Chemical-Specific  Requirements  for Structures

TSCA PCB cleanup levels established  for spills occuming  after May 4, 1987 in addition to PCB cleanup standards

contained in EPA’s  “Guidance on Remedial  Actions for Superfund Sites with PCB Contamination”  are TBC values

for PCB contaminated  structure  surfaces and debris. The LDR BDAT levels are AMR.s  for struti debris if

placement  occurs (refer  to Section 7.1.1 of the ROD for discussion  on placement).
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A.2.4  Chemical-Specific  Requirements  for Air

The CERCLA Compliance  with Other Laws Manual Part II (EPA 1989) identifies  fedeml standards  developed  under

the Clean Air Act (CAA). These ARARs  include the following:

● National  Ambient  Air Quality Standards  (NAAQS):  40 CFR 61

● National Emission Standards  for Himrdous  Air Pollutants (NESH.APS):  40 CFR 50

State standards that are equivalent  or more stringent than federal requirements  are also umsidered  AMRs and these

include the following:

● Colorado Ambient  Air Standards: 5 CCR 1001-5 Regulation 3, 5 CCR 1001-14

● Control of Hazardous Air Pollutants:  5 CCR 1001-8

● Odor Emission Regulations:  5 CCR 1001.4 Regulation  2

A.3.O Location-Specific  Requirements

Remedial actions may be restricted  or precluded by location-specific  AR4Rs  that are contingent upon the location

or characteristics  of the site and the requirements  that apply to it. Tkse regulations include the Colorado  siting

requirements  for hzm.rdous  w=te disposal sites (6 CCR 1007-2,  Pti 2), laws regarding development  or other

ac~i~’ities in wetlands or floodplains,  and laws regarding  presenmtion  of historic or cultural sites. TIIe Colorado  siting

requirements  are applicable  to the locations, design, and design performance  of any hazardous  wastes disposal site.

W’ith regard  to RM.A, the siting requirements  are applicable  to the proposed  hazardous  waste landfill that is to be

pan of the designated Corrective  Action Management  Unit (CAMU).  Location-specific  AFURs and TE3CS are listed

in Table A-1 1.

In determining  location-specific  ARARs,  the following  characteristics  of RMA must be taken into account:

● Absence of karst topo~phy  underlying  RMA

● Absence of faults underlying  M that have had displacement  in Holocene  time

● Potential presence of areas designated as national historic  landmarks  or national prewmation  areas

● Presence of wetlands as shown in the Remedial  Investigation  Summary Report (FUSR) (Ebasco 1992b)

● I%esence  of 100-year  floodplains  associated  with most drainages  at RMA, as shown in the RISR (Ebasco
1992b)
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All requirements  pertaking  to the protection  and management  of floodplains  and wetlands  are considered  potentially

applimble  to the remedial  activities  described in this  ROD. Location-specific  ARARs  Per&king  to floodplains  are

contained in Executive Order  11988  (44 Federal Register  &R) 43239, July 7, 1979; procedures  codified in

regulations  under the National  Environmental  Policy Act (NEPA), 40 CFR Part 6, and 40 CFR Section 257.3-1(a)).

The provisions  of 40 CFR Section 257.3-l(a)  are applicable  only to units regulated  under  RCIU, but are considered

relevant and appropriate  requirements  concerning  the constnxtion  of facilities  and conduct  of remedial actions in

floodplain zones.  Location-specific  AMRs  ptaining  to wetlands  are contained  in Executive  Order  11990 and 40

CFR Part 6. Excerpts  horn these requirements  are provided below:

Floodplains .

“Evaluate the potential  effects  of actions . ..[thst would be taken]  in a floodplain  to avoi~ to the
extent  possible, adverse effects associated  with direct and indirect development  of a floodplain”
(40 CFR Section  6.302 (b)).

“Ensure  that  . ..(the fderal  agency’s)  planning progmms  and budget requests  reflect  consideration
of flood  hazards and floodplain  managcmeng  including the restoration  and presemtticn  of such
land areas as natural undeveloped  floodplains  . ..” (40 CFR Part 6, Appendix  A, Section l(a)).

“Executive Order 11988 . ..requims Fedend agencies to . ..prescribe procedures  to implement  the
policies  and procedures  of [the] Executive  Order” (40 CFR Part 6, Appendix  A, Section l(a)).

“Where there  is no practical alternative  to locating in a floodplain,  minimize  the impact of floods
on human  safety, health and . . . the natural environment”  (40 CFR Part 6, Appendix  A, Section
3(I))(2)).

“Restore and preserve natural and beneficial values sewed by floodplains”  (40 CFR Part 6,
Appendix A, Section 3(b)(3)).

“ldenti@ floodplains  which  require restoration  and presewation and recommend  management
programs necesszuy to protect these floodplains  and to include  such considerations  as part of on-
going  planning programs” (40 CFR Part 6, Appendix A, Section  3(b)(5)).

“Facilities  or pmtices in floodplains  shall not restrict  the flow of the base flo@ reduce the
temporary  water storage capacity of the floodplain,  or result in washout  of solid waste, so as to
pose a threat  to human life, wildlife,  or land or water resources” (40 CFR Section 257.3-l(a)).

Wedands

● “Requires Federal  agencies  conducting  certain activities  to avoi~ to the extent possible,  the adverse
impacts associated with the destruction  or loss of wetlands and to avoid support of new
construction  in wetlands” (40 CFR Section 6.302(a)).

● “The responsible  official shall either avoid adverse impacts
alternative  to the action exists” (40 CFR Section 6.302(a)).

or minimize  them if no practicable
. .
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Floodplains  and Wetlands

●

●

●

●

●

●

“Before undertaking  an Agency action, each program office must determine  whether  or not the
action will be located in or affect a floodplain  or wetlands” (40 CFR Pti 6, Appendix  A, Section
6(a)(l)).

“The Agency shall utilize maps prepared  by the Federal Insuran=  Admini~ion of the Federal
Emergency  Management  Agency . . . . Fish and Wildlife  Service . . . . and other appropriate  agencies
to determine  whether  a proposed action is located in or will likely affect a floodplain  or wetlands”
(40 CFR Part 6, Appendix  A, Section 6(a)(l)).

If an action “is likely to impact a floodplain  or wetlands,  the public should be informed  through
appropri~e public notice procedures” (40 CFR Part 6, Appendix  A, Section 6(a)(2)).

“If the Agency determines  a proposed action is located in or affects  a floodplain  or wetlands,  a
floodplai.rdwetlands assessment  shall be undertaken . . . [that] shall consist  of a description of the
proposed action, a discussion  of its effect on the floodplaidwetlands,  and shall also describe  the
alternatives  considered” (40 CFR Part 6, Appendix A, Section 6(a)(3)).

“A public notice of the floodplaidwetlands  assessment  shall be made consistent with the public
involvement  requirements  of the applicable  program” (40 CFR Part 6, Appendix  A, Section
6(a)(4)).

“For all Agency actions proposed to be in or affecting  a floodplaidwetland.s, the Agency shall
provide Iiuther public notice announcing  this decision. This decision shall be accompanied  by a
Statement of Findings, not to exceed three pages.  This statement  should include” all items outlined
in the statute” (40 CFR Pm 6, Appendix  A, Section 6(a)(6)).

Requ~ements  adopted as pm of RCR4  are applicable  or relevant and appropriate  to remedial  actions conducted  at

CERCLA sites.  Location-specific  AWIIU that maybe  relevant and appropriate  for on-post  remediation  are contained

in 40 CFR Section  257.3-1, which applies directly  to floodplain  managemen~  and 40 CFR 264 Subpart B, which

contains EPA regulations  for owners and operators  of RCW-permitted  hazardous  waste facilities.

The tiy is in the process of conducting  an archeological,  architectural,  historical, and prehistorical cultural  resource

survey.  This suney  could identify structures  that may be protected  under the National Historic Preservation  Act (36

CFR Part 800) or the Archeological  Resources  Protection Act (16 USC Section 469a-l).  Location-specific AIWh

would  be triggered if culturally  significant structures  are identified at RMA.

A.4.O Action-Specific  Requirements

Ac~ion-specific  ARAIU and TBCS are standards  that establish restrictions or controls  on particular kinds of remedial

amivitles related to management  of hazardous substances  or pollutants.  These requirements  are triggered  by the

particular  remedial activities, as opposed to the specific  chemicals  present  or the location of the remediation activity.

For example, if a panicular  remedial action could result in emissions  of regulated  air pollutants, then certain air
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B

regulations  could be W forthat pdcular  remedial action. Tables A-12 through A-45 contain ARARs  and

TBCS for the technologies  that are part of any of the alternatives  considered  in the ROD for water, soiI, and

structures. Each table contains AR4Rs  and TBCS for a specific  technology  that may represent  only one part of a

complete alternative  that C4)nsists of several technologies. Therefore  several ARAR tables will be applied to -h

alternative. Throughout  this appendix, since selected remedial  actions are presently  broad in scqe, AIURs  citation

references are genemlly  broad. Upon  entering the design phase of each remedial  action and prior to remedial

implementation,  specific  sections within the

A.5.O  Other  Potential  Requirements

cited references  will be identified  and S-C as the patinent ARARs.

In addition to the chemical-,  location-, and action-specific  AMRs and TBCs, there

requirements  and potential requirements  that umld constrain and direct remedial  actions at

requirements  are addressed below.

are a number  of other

RMA. These additional

Federal  Facility  Agreement

Provisions  of the FFA regarding  use restrictions,  federal ownership,  and access restrictions are not AM&s or TBCS;

however, compliance  with these restrictions  is required.

Asbestos40ntaining  Materials

Asbestos-containing  materials  (AC?@ that may be found  in structures  or soil during remediation  will be managed

in accordance with potential ARARs identified  in the Asbestos  Interim Remedial  Action (IRA). ACM generated

during remedial activities  will be disposed in a landfill that is designed and managed  in accordance  with ARARs

specified in the appropriate  ARAR tables.

Polychlorinated  Biphenyls

The methodology  for PCB-contaminated  materials  is regulated  under 40 CFR Part 761 and described  EPA guidance

(OERR-EPA 1990b). The Army  has undertaken several progmns  to identify, invento~,  and dispose of its PCB

contamination  in shuctures, equipmen~ and soil as described below:

● The PCB I_IU4  progmm identifies  and inventories  PCB-ccmarninated  materizds  in nonagent  and stmctures
not owned by Shell. Contaminated  equipment  is disposed in a landfill that meets TSCA requirements.
Some large pieces of contaminated  quipment,  which have proven difflcuh to remove,  are left in place, to
be disposed as parl of the final structures  cleanup. PCB-contaminated  structud materials or soil are also
lefi in place for final cleanup under this program. The one exception is a soil removal  action at the
Building  621 B salvage yard. PCB-cmmuninated  materials  that are handled  in the final cleanup will be
treated  and disposed of in landfills that meet TSCA requirements.

A-11

ImaI1512G



● The Chemical  Process-Related  Activities M decontaminates  and removes  equipment  that is potentially
agent contaminated.  Decontaminated  agent equipment  that is also PCB-contaminmed  is currently  stored on
post, and will be disposed of in a landfill that meets TSCA requirements.

● The electrical  substation  and transformer  maintenance  activities have resulted in the remowd  and proper
disposal of all PCB-cxmtaminated equipment.

Equipment, structures,  and soil for which the Army has a responsibility will be handled  as follows:

● Equipment: PCB fluids will be drained and sent off post for disposal in compliance  with applicable TSCA
regulations.  PCB-contaminated  quipment will be disposed in a landfill that meets  TISCA requirements.
The action levels that wilI be used to classi~ a piece of equiprtiint as PCB-contiinated will be taken horn
40 CFR Part 761. The equipment  will be disposed under one of three possible scenarios:

- Identified  and disposed as part of the ongoing  PCB IRA

Identified  under the PCB IM, but disposed under the final structures  cleanup

— Agent-decontaminated  materials  that will be disposed  under the final sbuctures cleanup

“ Suuctu.ral  Materials: The PCB contamination  in No Future Use structural  materials will be identified in the
PCB lRA completion report. Based on a 50-parts per million @pm)  action level, structural  materials will
be addressed in one of two ways:

— Structural materials  with PCB concentntions  of 50 ppm or above that exist above the ground elevation,
as well as contami.na!ed  parts of ground floor slabs  and foundations  that will be removed,  will be
identified prior to demolition,  segregated during demolition,  and disposed  in a landfill that mests TSCA
requirements.  Similar  materials  with PCB concentrations  below 50 ppm will not rqui.re  disposal in a
TSCA landfill.

— PC B-contaminated  sections of ground floor slabs  or foundations  that are not rquired to be demolished
a part of the remediation,  and that have PCB concentrations  of less than 50 ppm, will be left in place.
However, if such slab or foundation material  has PCB concentrations  of 50 ppm or greater, it will be
removed during demolition  and disposed of in a landfill that meets ~CA design requirements.

● Soil: Act ion on PCB-contarnin~ed soil is dependent on the concentration  and location as follows:

– The three PCB-contaminated  soil areas identified  by the PCB W with concentrations of 250 ppm or
greater will be removed. The limits of contamination  will be determined  based on visual evidence with
immunoassay  field confutation sampling (EPA method SW-846).

– There are five PCB-cmtaminated  soil areas identified  by the PCB HL4 with cmcentrations  from 50
ppm to below 250 ppm. Tlese  areas will receive a minimum  3 feet (!l) of soil cover, and the PCB-
contaminated  soil there will be lefi in plact. The soil cover will be maintained as part of the wildlife
refuge and is subject to the institutional controls  of the FFA.
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- No remaining  areas of PCB-contaminated  soil with concentrations  above 50 ppm have been identified
by the PCB M. If necessary,  any suspected PCB soil contamination  areas will be characteriti
fb.rther  during the remedial  design. If additional  PCB-cmtaminated  soil is found with mncemrations
of 50 ppm or above, the Army will determine  any necessary  remedial  action in consultation  with EPA.

Axmy  Future Use structures  have been managed for occupancy  under cumnt environmental  and worker  protection

regulations.  There is no evidence of PCB cmtamination  in this medium group.

Structures and equipment  for which Shell has responsibility will be handled  as follows:

● All Shell buildings  to be demolished  during the final remedy  will be inspected for equipment  containing
fluids potentially contaminated  with PCBS  prior to demolition.  Suspected  fluids will be drained and sent
off post for disposal in compliance  with applicable  TSCA regulations.  Equipment  that contained  these fluids
as well as all other equipment  will be disposed of in a landflll that meets TSCA requirements.  Significant
Contamination  History  stmxures  will be demolished  and the resulting debris will be placed in a landfill that
meets TSCA requirements.  Other Contamination  History  structures  will be evaluated  by Shell and EPA for
any visual  evidence of leaks or spills. If obsetwed in areas where potential PCB releases  may reasonably
have been expected to occur, the afkted structural  debris will be disposed  in a lantilll that meets TSCA
requirements.  Examples  of this type of visual evidence  would include stains near equipment  potentially
containing  PCB fluids or stains in buildings  where there are numerous  instances  of equipment  potentially
containing  PCB-contaminated  fluids. Further  details of this work will be addressed  at the remedial  design
stage.

● A;! fluorescent  light ballasts will be disposed at an off-post  disposal facility in accordance  with applicable
TSCA regulations.

Shell does not have responsibility  for any structures  within the Future Use or Agent History  Medium Groups,

Protecbon  of Wildlife

The provisions of the FFA that call for the presemation  and management  of wildlife at RMA are not MUR.s;

however,  complmnce with these provisions  is required. Sections 44.2(e) and (Q of the FFA specifically address

activities at M and provide for the following:

(e) Wildlife habitat(s)  shall be preserved and managed as necessary to protect  endangered  species
of wildlife  to the extent required by the Endangered Species A@ 16 USC Section 1531 et seq.,
migratory  birds  to the extent required by the Migratory Bird Treaty A@ 16 USC Section 703 ~

=! ~d b~d =%les to the efient  requ~ by tie B~d  ~d Golden Eagle F%otection Act, 16 USC
SectIon 668 et seq.

(f) Other than as may be n=sary  in connection  with a Response Action or as necessary  to
construct or operate a Response Action Stmxure,  no major  alteration  shall be permitted in the
geophysical chamcteristics  of the Amnal if such altemtion may likely have an adverse effect on
the natural drainage of the Arsenal for floodplain  management  recharge  of groundwater,  operation
and maintenance  of Response Action Structures,  and protection  of wildlife habitat(s).
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The provisions  of the Endangered  Species AX (ESA) [16 USC Sections 1531 et sea.; 50 CFR Section 424.02(d)(2);

50 CFR Part 402; 50 CFR Part 17] the Migratory  Bird Treaty Az (MBTA)  (16 USC Section 703 ~.; 50 CFR

10 and 11) and the Bald and Golden Eagle Protection  Act (BGEPA)  (16 USC Section 668 et seq.)  apply to RMA.

The &my  will establish  remediation  goals for site contaminants  to maintain and enhance healthy populations  of the

species subject to the ESA, MBTA and BGEPA and their habitats at RMA. Remdiation goals for soil and sediment

that are consistent  with the ESA, MBTA, and BGEPA will be established using  a methodology agreed to by the

my, Shell, Colorado,  and EPA in consultation  with the U.S. Fish and Wildlife Service (USFWS).  TIIe Army will

also consult with USFWS to determine  whether  any of the CERCLA activities or remedial  alternatives might have

a short-term  impact on a subject species or its habitat. If a determination is made that the Army’s  activities or

remedial alternatives  could impact a subject species  or its habit@ the Amy will consult with the USFWS to

determine whether  the activity should proceed and whatj if any mitigation measures  are necessary,  in light of any

long-term benefits to protection  of populations  of the subject  species.

The Parties disagree on whether  the substantive  portions  of Colorado  Wildlife Enforcement  and Penalties Provisions

(Colorado Revised Statute (CRS) 33-1-101, et sea. and CRS 33-6-101, et sect.) and Wildlife Commission  Regulations

(2 CCR 406-8) are ARM& USFWS, in cooperation  with the Colorado  Deptment  of Natural Resources,  agrees

to advise the Amy, as the lead agency, with respect  to the substance of the above-referenced  state wildlife laws and

regulations  in order to ensure that where inditiq  such state laws and regulations are taken into account in

cormectlon  with the implementation  of the selected remedy to the extent they are not inconsistent with federal law

and regulations.  The Parties each reseme  all rights with respect  to their respective  legal and jurisdictional  arguments

relating to whether  the above-cited  state laws and regulations  relative to wildlife should be treated as AWN&

Wastewater  from Remedial Actions

Remedial actions at RMA could potentially generate  wastewaters  horn structures  and soil. Some of the wastewater

generated will be directed to the RMA wastewater  reatrnent  plant and treated in accordance  with the CERCLA

W’mtewaler Treatment  System IRA and the ARARs  found  therein.

Land Disposal  Restrictions

LDRs are applicable-requirernents  for prohibited  substances  in the event that placement occum.  For subject materials

that are managed within a CAMU, or moved from outside to within the CAMU for disposal,  as may be established

at RMA m the selected remedy, LDIU are not rquired to be met because placement is not by definition  occurring.

Sunilarly,  for restricted  wastes consolidated  (and not otherwise  managed)  within an AOC, as may be established  at

RhL4 in the selected remedy, LDRs are not required to be met because placement is not occurring  (refer  to

Section  7.1.1 of the ROD for discussion on placement).  Except for restricted wastes consolidated within, or moved
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into a CAMU, and restricted  wastes consolidated  within an AOC, LDIU are applicable  and require, among other

things, treatment  of listed or characteristic  hazardous  wastes to BDAT levels prior to placement  in land disposal units.

The following EPA guidance documents  with respect  to LDRs are considered  TBCS:

● Determining  When LDIG are Applicable  to CERCLA Response Actions,  Superfund LDR Guide 5, OSWER
No. 9347.3  -OGFS (holy 1989b)

● Determining  When LDRs are Relevant  and Appropriate  to CERCLA  Response  Actions, Superfbnd LDR
Guide  7, OSWER No. 9347.3  -OBFS (December  1989a)

“ EPA Hazardous Wzste Land Disposal Restrictions  Policy, 55 FR 6640 (February  26, 1990)

Treannent  standards  for debris contaminated  with listed hazardous  waste or debris that exhibits hazzdous  waste

characteristics  were fmakzd by EPA on August 18, 1992 and incorporated  by reference  by the sta$e of Colorado

on October 19, 1993. The alternative  debris BDAT standards  were intended to make land disposal of hazardous

debris  more feasible. The rule requires that debris contaminated  with listed himrdous  waste must be handled as if

it were hazardous until the listed waste is treated atmrding  to BDAT and then the debris can be placed in a

nonhazardous  waste landfill. Debris that exhibits  a characteristic  of a hazardous  waste must be treated according to

BDAT and may be land disposed as nonhazardous  once the chamcteristic  is removed. EPA’s LDFU for waste debris
I&l

do not apply to contaminated  soil, except for soil mixed with manmade  debris (57 FR 958, January 9, 1992.)

LDRs will be considered action-specific  ARAIU if the soil, sediment, or debris is shown to be RCRA-characteristic

waste  or to contain  RCR4-listed  waste, and the remedial alternatives  involve “placement” of these RCRA hazardous

wa5tes.

The CAMU regulations  allow for exceptions  from the LDRs for remediation  wastes managed at CAMUs or

temporary un]ts The Colorado Hazardous Waste Commission  adopted state regulations  with the intention that the

stale regulations  be interpreted in a manner consistent  with the federal  CAMU rule. The CAMU regulations  provide

flexlbillry and allow for expeditious  implementation  of remedial decisions  in the management  of rernediation wastes.

One or more CAMUS may be designated at a facility. Placement  of hazardous  remediation  wastes into or within

the CAMU does not constitute land disposal of hazardous wastes so the LDfi are not triggered.

Agent  Management  and Disposal

Department  of Defense (DOD)/hny  Regulations  addressing unexploded ordnance (UXO) and agent management

and disposal are ARAk for any of the possible remedial actions proposed for RMA. These include but are not

Iimlted to the following:
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●

●

●

●

●

Drafl Army (DA) Pamphlet  50-6, Chapter  7 for suspected  (or known)  chemical  munitions.  Amy
Regulation  (AR) 50-6-Chemical  Surety Program

AR 75-15-  Emergency  Disposal  of Munitions (both explosive  and chemical  munitions) - gives Explosive
Ordnance Division  (EOD) or Army Technical  Escort Unit the authority to explosively  dispose  of munitions
too hazardous  to move.

Drafl AR 385-61-  Army Toxic Chemical  Agent Safety Program

Draft AR 385-64-  Ammunition  and Explosives

AR 385-131- Chemical  Agent Safety

State RCRA Authority

Tle state of Colorado is authorized  to administer  portions  of the hazardous  waste management  program  (e.g., RCIW)

to regulate the generation,  treatmen~  storage, and disposal of hazardous  waste within Colorado.  As such, the

Colorado regulations  are pefiinent  to the management  of hazardous  waste. These regulations, with the exception

of LDR requirements  for contaminated  soil and debris, may also be relevant and appropriate  in situations, i.e., where

necessary to protect human health and the environment,  in which a remediation  waste is “sufllciently similar” to a

RCRA-listed  waste or when the proposed remedial action is similar  to a RCRA-regulated activity. According  to the

“CERCLA Compliance  with Other  Laws Manual,” when evaluating  whether  Subtitle C requirements  are relevant  and

appropriate,  the mere presence of hazardous constituents  in a CERCLA waste does not mean the waste is sufficiently

similar to a RCRA hazardous  waste to trigger Subtitle C as an ~. Judgment  should be used in assessing

whether the waste closely resembles  a RCRA hazardous  waste, considering  the chemical  composition  form,

concentration,  and any other information  pertinent  to the nature of the waste.

Although the Colorado hazardous  waste management  regulations  are similar to the federal requirements,  both federal

and state general  regulatory  citations  are provided in the ARARs  tables. Only substantive portions  of the regulations

require compliance  with CERCLA on-site activities. It should be noted that “substantive  requirements”  are those

requirements  that pemin  directly  to actions or conditions  in the environment.  In addition,  Table A-12 contains a

llst of Colorado standards for owners or operators  of hazardous waste treatmen~  stomge, and disposal facilities that

are more stringent than the equivalent  federal  regulations. Since selected remedial  actions  are presently  broad in

scope, ARARs citations with respect  to hazardous  waste requirements  are also broad. Upon entering the design phase

of each remedial action, and prior to remedial  implementation,  specific  sections  within the cited references  will be

identified and serve as the peflinent  AIURs.
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Worker  Protection  Standards

Table A46 presents  chemical-specific  worker  exposure guidelines  established  by the Occupational  Safety and Health

Administmtion  (OSHA), the American  Conference  of Governmental  Industrial  Hygienists  (ACGIH),  and the National

Institute for Occupational  Safety and Health (NIOSH).  OSHA does not apply to federal employees;  however,  DOD

employees are covered by OSHA under Executive  Order No. 12196, which addresses  employee  health and safety

standards.

The worker protection  standards  presented  in Table A-46 address exposure  standards  for chemicals  detected and

potentially  associated with water, soil, and swcrures  at RMA. Because ACGIH and N’IOSH  are not governmental

agencies, their threshold  limit values (TLVs) and recommended  exposure  limits (RELs)  are presented  here as TBCS.

OSHA values are presented  as AMRs for protection  of workers during remediation.  OSHA regulations for worker

health and safety, which are codified at 29 CFR 1910, are independently  appli~le to the remedial  actions at RMA.

Table A-47 presents worker  air exposure standards  for chemical agent constituents  established by the Occupational

Safety and Health Administration  (OSH.A),  the American  Conference  of Governmental  Industrial  Hygienists

(ACGH-1), the National  Institute  for Occupational  Safety and Health  (NIOSH),  and Department  of the Amy.

Air Emission  Standards

Air emission standards tha! pertain to remedial actions at RMA are identified  in Table A48.  The substantive

requirements  necessary to control p~iculate and fugitive dust emissions  horn off-site  transport will be addressed

In the remedial design  phase of the project.

Chemical Weapons Convention

The  drafi Convention on the Prohibition of the Development,  Production, Stockpiling,  and Use of Chemical  Weapons

and on Their Desuuction (CWC) provides for a declaration of the possession of any chemical  weapons production

facilities and L6e ultimate desmuction  of such. The CWC was signed by 130 nations, including  the United States,

in January 1993. Each nation must  submit a declaration as to whether  it owns or possesses  any chemical weapons

or whether any chemical weapons are located in its jurisdiction or control. Chemial weapons are defined as toxic

chemicals and their precursom, munitions, and devices specifically  designed to cause death or harm through the toxic

propefiies of the chemi=ls,  which would be reltzsed by employment  of munitions  or devices.

A-17
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A.6.O References

Army (U.S. Army)
-.. .

1995 (February  1) AR [Army Regulation]  50-6, Nuclear and Chemical  Weapons and Material.

1991  (May 17) DA PAM ~ep~ent of the Army Pamphlet]  50-6, Chemical
Assistance  (CAIFU) Operations.

1987 (May 22) AR 385-64, Arumnition  and Explosives  Safety Standards.

Accident  or Incident Response

1985 (August 27) AR 385-61, Safety Studies
Systems.

1978 (November  1) AR 75-15, Responsibilities

AMC (Army Materiel Command)

and Reviews  of Chemical  Agents  and Associated  Weapon

and Procaiures  for Explosive Ordnance  Disposal.

1987 (October  9) AMC [Army  Materiel Command  Regulation]  385-131,  Safety Regulation for Chemical
Agents, H, HD, HT, GB, and VX.

Ebasco  (Ebasco Services Incaporated)
1992a (December)  Final On-Post Feasibility Study, Development  and Screenin g of Alternatives. Prepared for

the Program Manager  for Rocky Mountain  Arsenal. Version 4.1, 7 v. RTIC 92363R01.

1992b (January) Final Remedial  Investigation  Summary Repo~  Version 3.2, RTTC 92017R01.

1989 (July) Water Remedial  Investigation  Repoti, Find,  Version 3.3; Volume  II, Appendix  C. RTIC 89 186R0 1.

Ebasco et al.
1988 (May) Rocky Mountain Arsenal Chemical  Index;  Appendix

EPA (U.S. Environmental  Protection Agency)
1990 (March  8) National Oil and Hazardous Substances  Pollution

300 (Federal Register  55(46):  8666-8865). (NCP).

C. Takde C-3, Volumes  I-III.

Contingency  Plan, Final Rule, 40 CFR Part

1989 Integrated Risk information  System (IRIS). (Note: This is an EPA computerized  database.)

1988 Guidance for Conducting  Remedial Investigations  and Feasibility Studies under CERCLA.  Interim Final
(EPA/’54O/G-89/OO4).

1986 TGST Methods for Evaluating  Solid Wastes: Physical/Chemical  Methods,  Third ed.

EPA et al.
1989 (Febmary)  Federal  Facility Agreement  for Rocky Mountain Arsenal. RTIC 89068R01.  (’FFA)

Harding Lawson  Associates
1995 (December)  Rocky Mountain Arsenal OffPost Operable  Unit Final Record of Decision, Rocky Mountain

Arsenal, Cornrnerce  City, Colorado. Prepared for the Program Manager  for Rocky Mountain  Arsenal.
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OERR-EPA (Office of Emergency and Remedial  Response, U.S. Environmental  Protection  Agency)
1990a (September)  Superfund LDR Guide No. 6A. (2nd  cd.) Obtaining  a Soil and Debris  Treatability Variance

for Remedial Actions. Fact Sheet 0SWEW9347.3-06FS.

1990b (August)  Guidance on Remedial  Actions  for Superfbnd Sites with PCB Contamination EPA/540/G-
90/007.

1989 (July) Superfu.nd LDR Guide No. 5: Determining  When Land Disposal  Restrictions (LDRs) Are
Applicable  to CERCLA Response  Actions. (Fact Sheet ~i.nal]). EPA/9347 .3-05/FS.

1988 (August 8) CERCLA Compliance  with Other  Laws Manual. Part 1. Interim Final (Draft Report) (EPA
540/G-89/006);  0SWEIV9234.1-01  .

OSWER (Office of Solid Waste and Emergency  Response,  U.S. Environmental  Protection  Agency)
1989a (December)  Superfimd LDR Guide No. 7. Determining  When Land Disposal  Restrictions (LDN)  Are

Relevant and Appropriate  to CERCLA  Response  Actions  (Fact Sheet). 0SWEFU9347.3-08FS.

1989b (August)  CERCLA Compliance  with Other Laws Manual, Interim Final OSWER  Directive  9234.1-02.
EPA/540/G-89/009.

R.L. Stellar & Associates  Incorporated
1989a (October)  Comprehensive  Monitoring  Program, Surface Water Final Technical  Plan, Version 3.1.1.

RTIC 9011 ORO1.

1989b (June)  Comprehensive  Monitoring  Program, Groundwater  Final Te.chniud Plan, Version 3.2 RTIC
89213R02.

USATHAMA (U.S. Army  Toxic and Hazardous Materials  Agency)
1988 (September)  U.S. Army  Toxic and Hazardous Materials  Agency Analyte  Summary. Version 4.

A-19

nna’1512G





#

A.7.O Tables

A-2 1

ma 1512G



table A-1 List of Rocky Mountain  Amenal  Target  Constituents  Addressed  by the
Groundwater  Monitoring  Progmm’ Page 1 of 2

Group nameiconstituent Group name/constituent

Agent de~dation  products Volatile aromatic  organic compounds

thiodiglycol benzene

isopropyl methylphosphonic  acid eth ylbenz.ene

toluene

Metals xn-xylene

cadmium o- and p-xylene

chromium

copper

lead

zinc

Organochlorine  pesticides

2.2’ bis(p-chloropheny  l)- 1,1 -dichloroethylene

2.2’ bis(p-chlorophenyl  )-1, 1,1 -trichloroethane

aldrin

chlordane

dieldrln

endr]n

hexachloroc)clopentad)  ene

]sodrln

Orgmosulfir  compounds

1.4-oxathia.ne

benzothlazole

p-chlorophenylmethyl  sulfide

p-chlorophenylmethyl  sulfone

p-chlorophenylrnethyl  sulfoxide

d]meth)l  dlsulfide

dlth]ane

organophosporous compounds

diisopropyl  methylphosphonate

dimethyl methylphosphonate

Organophosphorous  pesticides

atrazi.ne

malathion

parathion

supona

vapona

Volatile halogenated organic compounds

1.3-dichlorobenzene

1,1 -dichloroethane

1.~-dichloroethme

1,1 -dichloroethylene

1,2-dichloroethylene

1,1,1 -trichloroethane

1, 1,2-trichlorethane

carbon  tetrachloride

chlorobenz.ene

chloroform

methylene  chloride

(cis and trans isomers)

tetrachloroethy  lene

trichloroethylene

RNIAI138 05/15;96 3:56pm bpw



Table  A-1 List of Rocky  Mountain  Amenal  Target  Constituents  Addressed  by the
Groundwater  Monitoring  Program’ Page 2 of 2

Group name/constituent Group namelconstituent

Volatile hydrocarbon compounds Anions

bicyclo[2,2, 1 ]hepta-2,5-diene

dicyclopentadiene

chloride

sulfate

methylisobutyl  ketone fluoride

Arsenic

Mercury

Cyanide

Dibromochloropropane

Cations

calcium

magnesium

sodium

potassium

Cyanazine

n-Nitrosodimethy  lamine Nirnte/Nitrate

I This list does not include the GC/MS analyses that are performed  on 10??o  of the samples for quality assumnce/quaMy conuol
purposes

RNIA\l  138 05’15’96 3:56pm bpw



Table  A-2 List of Rocky Mountain  Amenal  Target  Constituents  Addressed  by the
Surface  Water Monitoring  Program’ Page 1 of 2

Group name) constituent Group name! constituent

Agent  degraciat]on  products Volatile aromatic  organic wmpounds

Metals

cadmium

chromium

copper

lead

zmc

thiodiglycol benzene

isopropyl metiylphosphonic  acid etbylbenzene

toluene

m-xylene

o- and pxylene

Organophosphorous

Organochlorine  pesticides

2.2’  bls@chlorophenyl)-  1,1 -dichloroethylene

2.2’ bis(p-chloropheny l)- 1,1,1 -trichloroethane

aldrln

chlordane

dleldr]n

endrin

hexachloroc:clopentadiene

lsodrln

Orga.nosulfir  compounds

1,4-oxath]ane

Benzothlmle

p-chlorophenylmethyl  sulfide

p-chlorophenylmethyl  sulfone

p-chlorophenylmethyl  sulfoxide

dlmethyl  dlsulfide

dlth]ane

compounds

diisopropyl  methylphosphonate

dirnethyl methylphosphonate

Organophosphorous  pesticides

atrazine

malathion

parathion

supona

vapona

Volatile halogenated organic compounds

i, 1 -dichloroethane

] J.dl~hloroethane

l,l-dichloroethy  lene

1,2-dichioroethylene

1,1,1  -trichloroethane

1,1 J-trichlorethane

carbon  tetrachloride

chlorobenzene

chloroform

methyiene  chloride

tetrachloroeth ylene

trichloroethylene

(cis and trans isomers)

FUvlA  1139 05/15/96 3:57pm bpw



Table  A-2 List of Rocky  Mountain  Arsenal  Target  Constituents  Addressed  by the
Surface  Water Monitoring  Program’ Page 2 of 2

GTOUD  namelconstituent Group namelconstituent

Volatile hydrocarbon compounds Anions

bicyclo[2J,  1 ]hepta-2,5-diene

dlcyclopentadiene

methylisobutyl  ketone

Arsenic

Mercury

Cyanide

D! bromochloropropane

chloride

sulfate

fluoride

Cations

Aciu.m

magnesium

sodium

potassium

n-hltrosodimethy  lamine Nitrite/Nitrate

I This IISI does noi include tie  GCNS  analyses that are performed  on 107o of the samples for quality  assurance/quality  control
purposes

Rht.4’11  139 05 15~96 3.57pm bpw



Table  A-3 ARARs  for Groundwater  for Northwest Boundary  Containment System Page  1 of 1

f’arametcr Abbrcv ~’onc App Rcl Apr I Inits Ilrd St~urce

Arsenic (IoIal) Aslol -

Chloroform (’tl’cl,3

l)icldrin [II, [)RN

Diisopropylmethyl
phosphorrate

I;ndrin

Trichloroethylenc

[)lhll’

[’N[)RN

l“RC1,E

50*

50*

6

0.002

0,1”

8

2

0.2

5*

5*

N

N

N

N

N

N

N

N

N

N

Y

}’

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

pgfl 40 L“I’R 14 I I 1, [’ederal  primary M(”l.

Ilgj’l 5 CCR  !002-8,

pg;l 5 CCR 1002-8,

pgfl 5 CCR  1002-8,

pgld 5 C(’R  1002-2,
“lable A)

pg/1 5 CCR  1002-8,

Colorado  (;roundwater

Colorado Groundwater

Colorado Groundwater

Stale Discharge  Permit

Colorado Groundwater

pg/1 40 CFR 141.61, Federal primary MCL

pg/1 5 CCR 1002-8,  Colorado Groundwater

pg/1 40 CFR 141.61, Federal primary MCL

pgll 5 CCR 1002-8,  Colorado Groundwater

Standard

Standard

Standard

System PQI.s  (referenced in C13SG

Standard

Standard

Standard

* T’he containment  system  remediation  goal for this parameter  (identified in Section  ‘J of the R{JD)  is more  stringent than the ARAR and is listed in “1 able A-7 as a‘1 IIC.
● * PQI. Detection levels for Gas  ChromatographyMass  Spectromehy.
p~l Indicates  micrograms  per liter.

RtvwARARsr1453



Table  AA ARARs  for Groundwater for Irondale  Containment System Page 1 of 1

l’iiralnCtCr Ahbrev Collc App Rcl Apr [Inils  IIrd Source

[)ibrot~lochlorol~rt)p;~nc [)[]( ’1’ 02 N Y Y pgil 40 (’I:R  141.61,  I;cderal pri[l~ary  MCI.

02 N Y Y ~lgfl ~ (’(‘R 1()()2-/l,  Colorado  (Gr-oundwater

lRCI:I: 5 N }’ Y pgll 40 CFR 141.61,  [“ederal  primary  MCL

5 NYY pgfl 5 CCR  1002-8,  Colorado  Groundwater

‘1 ricl)loroelhylene

Standald

Standard

pgll Indicates microgmms  per liter

RMA/1 454 05/1 5/96 3 58pm hpw



Table  A-5 ARARs for Groundwater for North Boundary  of Rocky  Mountain  Arsenal Page 1 of 3

Parameter Ahbrcv Ct~nc App Rtl Apr 111111$  Ilrd  St~llrce

1,2-Dichlorocthylene

Aldrin

Arsenic (total)

Atrazine

Benzene

Carbon Tetrach  Ioride

12DCE

AI.DRN

As 1 ()”1-

A 1“7

C6116

CCL4

5

0’4’

I**

70

70

0.002

0.1’O

50’

50’

3“

3

5’

5’

5

0.3

I**

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

‘I’

)’

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

pgfl

pg/1

pg/1

pg/1

pg/1

pg/1

40 (-[’R 141.61, I’ederal  primary  MCI.

~ CCR 1002-8. Colorado  ~iroundwater

5 CCR 1002-2, State Discharge Permit
I’able A)

40 Cf’R 141.61, f:ederal  primary  MCI.

5 CCR 1002-8, Colorado Groundwater

5 CCR 1002-8. Colorado Groundwater

S CCR  1002-2,  State  Discharge Permit
Table A)

40 CFR 141.61, Federal primary  MCL

5 CCR  1002-8,  Colorado Groundwater

Standard

System PQLs (referenced  in C~SG

Standard

Standard

System PQI.s (referenced  in C13SG

Standard

pg/1 40 CFR 141.61, Federal primary  MCLG

pg/1 5 CCR 1002-8,  Colorado Groundwater Standard

pg/1 40 CFR [4 1.61, Federal primary  MCL

pgll 5 CCR 1002-8,  Colorado Groundwater Standard

pg/1 40 CFR 141.61, Federal primary  MCL

pg/1 5 CCR 1002-8,  Colorado Groundwater Standard

pg/1 5 CCR 1002-2,  State Discharge Permit System PQLs (referenced  in ~-llSG
Table  A)

●

Containment System Remedial  Goal for this pammeter (identified in Section 9 of the ROD) is more  stringent than the ARAR and is listed in “1 able A-7 ns a I !1(’.
* Asterisk  indicates concentration  below  the lowest  USAEC Certified  Reporting Limit.
● * P(J1. Detection  levels for Gas Chromatography/Mass  Spectrometry.
)Idl Indicates microgmrns  per liter.

UMAIARARSI1455



Table  A-5  ARARs for Groundwater  for North Bounda~ of Rocky Mountain Arsenal Page  2 of 3

Parameler Abbrcv (’ollc App Rcl Apr (Jnits Ilrd %urcc

L’hltJride

Chloroform

I)ibromochloropropane

[)icldrin

Diisopropylmethyl
phosphonate

Endrin

Fluoride

Methylene Chloride

Sulfate .

Tetrachloroeth  ylene

Trichloroethylene

I)LDRN

DIMP

I; N[)RN

F

CI12CL2

S04

TCLEE

TRCLE

6

02

0.2

0.002

0.1”

8

2

0.2

4,000

2,000

5

5

N

N

N

N

N

N

N

N

N

N

N

N

250,000 N

5 N

5 N

5+ N

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

\lg/1 5 CCR 1002-8,  Colorado (iroundwater  Standard

fig/l 5 (“CR i 002-8, Colorado Groundwa(er Standard

\lg/1 40 CFR 141.61, Federal primary MCL

pfgl 5 CCR 1002-8,

pgl 5 CCR 1002-8,

fig/l 5 CCR 1002-2,
‘l’able  A)

pg/1 5 CCR 1002-8,

pg/1 40CFR 141.61,

Colorado Groundwater  Standard

Colorado Groundwater  Standard

State Discharge  Permit System PQLs (referenced in CBSG

Colorado  Groundwater  Standard

Federal primary MCLG

pg/1

pg/1

pg/1

pgjl

pg/1

pg/1

pg/1

pg/1

pg/1

5 CCR 1002-8,  Colorado  Groundwater  Standard

40 CFR 141.61, Federal primary MCLG

5 CCR 1002-8,  Colorado Groundwater  Standard

40 CFR 141.61,  Federal primary MCL

5 CCR 1002-8,  Colorado Groundwater  Standard

5 CCR 1002-8,  Colorado Groundwater  Standard

40 CFR 141.61, Federal primary MCL

5 CCR 1002-8, Colorado Groundwater Standard

40 CFR 141.61, Federal primary MCL

, Containment System Remedial Goal for this parameter (identified  in Section 9 of the ROD) is more stringent than the ARAR  and is listed in Table A-7 as a TIK.
* Asterisk indicates concentmtion  below the lowest USAEC Certified  Reporting I.imit.
● * P(JL  Detection levels for Gas Chromatography  M4ass  Spectromet~.
pgl Indicates  micrograms per liter.

RMI’VARARSI1455



Table A-5 ARARs  for Groundwater for North Boundary  of Rocky  Mountain  Amenal Page 3 of 3 .

l’aramclcr Abl)rcv C{)nc App Rcl Apr II IIIIS llr~l St)llrcc

5“ N Y 1’ ~lgll 5 (_ ’(_’R  1002-8,  ” Colorado  (irour]dwater  Standard

Tolucnc M1;C6115 1,000 N Y Y ~lgfl 40 (“1 R 14 I 50, Federal primary MCI,G

1,0(.)0 N Y Y ~lg/1 5 CCR 1002-8,  Colorado Groundwater Standard

Xylcncs XYI.[:N 10,000’  N Y Y pg/1 5 CCR 1002-8, Colorado Groundwater Standard

, Containment  System Remedial Goal for this pammeter  (identified in Seclion 9 of the RUIJ) k more stringent hum the ARAR and is listed in ‘1 able A-7 as a I IIC
* Asterisk indicates concentmtion  below the lowest [JSAI:C  C’ertificd Reporting l,imit.
● * PQL Detection  levels for (~as Chromatography/Mass  Spectrome[ry.
pg/1 Indicates micrograms  per liter.

RMAJARARSI1455



Table  A-6  ARARs for Groundwater  at Basin  A Neck  IRA Treatment  System Page  1 of 2 -

I’arwnclcr A1-hrev (’OIIC Al)p I{cl Apr llI)Its IIrd  Soiirce

I ,2-ljichloroethane 121x’1.f:

1,1 -I)ichloroethylene 1 IKE

1,1, I -Trichloroethane I I 1“1’CE

Arsenic (Total) As’l’O”[’

Atrazine A“l-Z

Benzene C6116

Carbon Tetrachloride CCL4

Chlorobenzene CLC6[{5

Chloroform C11CL3

Dichlorodipheny  ltrichloroethme  DDT

5
041*
I**

7

7

zoo”

200

50

50

3

3

5

5

5
03

I**

I 00

100

6

0. I

N
N

N

N
N

N
N

N
N

N
N

N
N

N

N
N

N

N

N

N

Y
Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y

Y
Y

Y
Y

Y

Y

Y
Y
Y’

Y
Y

Y
Y

Y
Y

Y

Y

Y

Y

Y

Y
Y

Y

Y

Y

Y

\lg/’l
~lg/1
pgil

\lg/1
pgl

p~l
pgll

~lg/1
@

pg/1
pgll

pg/1
pg/1

pg/1
}lg/1
pg/1

pgll
pg/1

pg/1

pgl

40 CI;R 14 I 61, Federal primary MCI.
5 [’c I{ I ()()2-8,  Colorado  (lroundwater  St,andard

5 CCR 1002-2,  Slate l)isclwge Permit System l’QLs (referenced in
CI]SG ‘l’able A)

40 CFR 141.61, Federal primary MCI,G
5 CCR 1002-8,  Colorado Groundwater  Standard

40 CFR 141.61,  Federal primary MCI,G
5 CCR 1002-8,  Colorado Groundwater  Standard

40 CFR 141.11, Federal primary MCL
5 CCR 1003-1, Colorado Groundwater  Standard

40 CFR 141.50,  Federal primary MCI,G
5 CCR 1002-8, Colorado Groundwater  Standard

40 CFR 141.61,  Federal  primary MCL
5 CCR i 002-8, Colorado Groundwater  Standard

40 CFR 141.61,  Federal primary MCL
5 CCR 1002-8, Colorado Groundwater  Standard
5 CCR 1002-2, State Discharge Permit System PQLs (referenced  in
CBSG Table A)

40 CFR 141.50,  Federal  primary MCLG
5 CCR 1002-8, Colorado Groundwater  Standard

5 CCR 1002-8, Colorado Groundwater  Standard

5 CCR 1002-8, Colorado Groundwater  Standard

● Asterisk  indicates concentration  below [he lowest (JSAEC Certified Reporting  I.irnit,
** PQL Detection levels for Gas Chromatogmphy/Mass  Spectrometry
pfjl Indicates  micrograms  per liter.

RMAIARARsI1456



Table A-6  ARARs for Groundwater  at Basin A Neck  IRA  Treatment  System Page  2 of 2

Parameter Abbrev Cone App Rcl Apr IJnits Ilrd Source

Dieldrin 1)1.I)RN () 002 N
01”* N

Endrin ENDRN  2 N
0.2 N

Ilexachlorocyclopentadiene (’I.6CP 50 N
50 N

Mercury Ilg 2 N
2 N

Tetrachloroethy lene “Icl.l:[; 5 N
5 N

Trichloroethylene lRC1.E  5 N
5 N

Y
Y

Y
Y

Y

Y

Y

Y

Y

Y

Y

Y

Y
Y

Y

Y

Y

Y

Y
Y

Y
Y

Y
Y

pgil 5CCR 1002-8,C  oloradoG roundwater  Standard

~lgll 5 (’(’R 1002-2,”  State Discharge Permit System PQLs (referenced in

CIISG ‘Iable  A)

pgil 40 CFR
pg/1 5 CCR

pgfl 40 CFR
pgll 5 CCR

pgll 40 CFR
pgil 5 CCR

pgfl 40 CFR

141.50, Federal primary MCLG
002-8, Colorado Groundwater  Standard

141.50, Federal  primary MCLG
002-8, Colorado Groundwater Standard

141.51, Federal primary MCLC
003-1, Colorado primary drinking  water standard

141.61, Federal primary MCI.
pgl 5 CCR 1002-8, Colorado Groundwater Standard

pg/1 40 CFR 141.61, Federal primary MCL
pgf I 5 CCR 1002-8, Colorado Groundwater  Standard

● Asterisk  indicates concentration below  the lowest (JSAEC  Certified  Reporting  Limit.
● * P(JI. Detection  levels for Gas Chromatography/Mass  Spectrometry

I@ Indicates  micrograms  per liter.

RMAIARARsI1456
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Table A-7 TBCS  for Groundwater Page 1 of 1

Par(wncler Abhrcv (’OIIC (ll]i[~ t Ird Soulce

Arsenic A\lo I-

l)cn7cnc (’61 16

Isopropyl  Mcthylpllosphonic  acid IMPA

N-nitrosodirnethy  l,amine

Methyl  isobutyl Ketone

Parathion

Trichloroethylene

Isodrin

[~icyclopentadiene

1,4-Oxathiane

Dithiane

Chlorophyenylmethyl  su

Chlorophyenylmethyl  su

fide

fone

Chlorophyenylmethyl  Sulfoxide

Malathion

Xylenes

NI)MA

MIIIK

PR-I’t  IN

TRC1.  E

ISODR

[)CP[)

OXAT

DI” J”I I

CPMS

CPMS02

CPMSO

MLTHN

XYLEN

2 lf’

3“

700”

00007 ‘

2000

200

3’

().06’

46’

160’

18’

30+

36’

36’

100+

I 000 ‘

Ilcalth-hsd value from off-p~~s[  ROl)(t larding Lawson Associates  1995)

Ilcnllll-bnsed  va!ue from off-post RO[>(llardil~g  l,awson Associates  1995)

I{PA lifetime Ilealth  Advisory,  1992

Risk-based  level, Integrated Risk Information System (EPA 1995)

I)roposed Corrective Action Rule, 55 FR 30798, Appendix A, July 27, 1990

Proposed Corrective Action Rule, 55 FR 30798,  Appendix A, July 27, 1990

Ilealth-based  value from off-post ROD (Harding Lawson Associates 1995)

Ilealth-based  value from off-post ROD (Harding Lawson Associates 1995)

health-based  value from off-pos~ ROD (Harding Lawson Associates 1995)

pg/1 Ilealth-based  value from off-post ROD (Harding Lawson Associates

pg/1 ljealth-based value from off-post ROD (Harding I.awson Associates

jig/l Ilealth-based  value from off-post ROD(flarding Lawson Associates

pgll Iiealth-based  value from off-post ROD (Harding Lawson Associates

995)

995)

995)

995)

@ l!ealth-based  value from off-post ROD(Harding  Lawson Associates 1995)

pg/1 IIealth-based  value from off-post ROD (Harding Lawson Associates 1995)

pg/1 f{ealth-based value from off-post ROD (Harding Lawson Associates 1995)

+ Containment System  Remediation Goals  identified Section 9 of the Rol).
pgll Indicates  micrograms  per liter.
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Table  A-8 ARARs for Surface  Water Page  1 of 5

1,1, 1-lricl]loroclhdne

I,1 ,2-1 richloroclhanc

1,1,2- I richlt)rodhane

I ,2-Ilichloroelhane

I)icllltlrt)cttlylenes

Aldrin

Arsenic (V)

Arsenic (V)

Den7-ene

Cadmium

Carbon “l_etrachloride

Chlordane

Chloroform

1111(  ’I’,

1121(”1:

1121(’E

121)cl>f:

I)CI;

AI. [)RN

AsV

AsV

C61 {6

Cd

CCL4

CLDAN

CtlCL3

18,400 N

9,400”  N

18,()()() N
9,400” N

20,()()0 N
20,0(KI N
I I 8,000 N

I I ,600

3
1.5

48

I 50

850
360

5,300

5,300

43
4.3

35,200

35,200

1.2

1,240
1,240

N

N
N

N
N

N

N

N
N

N
N

N

N

N

N

N

Y )’

YY

YY
YY

YY
YY

YY

}’ Y

YY
YY

YY
YY

YY
YY

YY
YY

YY
YY

YY
YY

YY

YY
YY

jlgll

~lg/1

~tgfl
pgrl

pgll
}(gll
pg/1

~lg/1

pg/1
~lgfl

pg/1
}lg/1

}lg/1

}lg/1

pgll
pgll

pg/I  550+ mg/1
pg/1 550’ mg/1

pg/1
pg/1

pg/1

@
pg/1

I:cdcral Water Quality Criteria, acute toxicity  to freshwater aquatic life

I;cdcrnl Water Quality  (’ri[eria,  chronic  toxicity  to freshwater aquatic life

Federal Water Quality Criteria, acute toxicity  to freshwater aquatic life
State Surface  Water Standard,  acute toxicity  to freshwater aquatic life

Federal Water Quality  Criteria, chronic toxicity  to freshwater aquatic life
State Surface  Water Standard,  chronic toxicity  to freshwater aquatic life

State  Surface Water Standard,  acute toxicity  to freshwater aquatic life

Federal Water Quality  Criteria, chronic toxicity  to freshwater aquatic life

f;ederal  Water Quality  Criteria, acute toxicity  to freshwater aqllatic life
State Surface  Water  Standard,  acute toxicity  to freshwater aquatic life

Federal Water Quality  Criteria, chronic toxicity  to freshwater aquatic life
State Surface Water Standard,  chronic toxicity  to freshwater aquatic life

Federal Water Quality  Criteria, acute toxicity  to freshwater aquatic life
State Surface  Water Standard,  acute toxicity  to freshwater aquatic life

Federal Water Quality  Criteria, acute toxicity  to freshwater aquatic life
State Surface  Water Standard,  acute toxicity  to freshwater aquatic life

Federal Water Quality  Criteria chronic toxicity  to ~1 rshwater aquatic life
State Surface  Water Standard,  chronic toxicity  to freshwater aquatic life

Federal Water Quality  Criteria, acute toxicity  to freshwater aquatic life
State Surface  Water Standard,  acute toxicity  to freshwater aquatic life

State Surface  Water Standard,  acute toxicity  to freshwater aquatic life

Federal Water Quality  Criteri~ chronic toxicity  to freshwater aquatic life
State Surface  Water Standard,  chronic toxicity  to freshwater aquatic life

* Hardness value  based on one-tailed  950A  upper tolerance calculation of data in the RMA Fmvironrnental I)aMbme,
● Asterisk  indicates  concentration  below the lowest (JSAEC  Certified  Reporting  limit.
pg/1 Indicates  micrograms per liter.
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Table  A-8 ARARs for Surface Water Page  2 of 5

Paralnclcr Ahbrcv C’OIIC App Rcl Apr [Ini[s  IIrd S(~llrce

(’chloroform

Chromium  (Ill)

[’hrt~mium (Ill)

{’hrorTTium  (Vi)

Chromium  (V!)

{=oppcr

Copper

Cyanide (Free)

Cyanide (Free)

DDT (Total)

DDT (Total)

C’IICI.3

Crlll

Crlll

CrVl

CrVl

Cu

Cu

CYNF

CYFN

PPDDT

PPDDT

Zg,()()()

28,900”

836

836

7,015
7,015

II
II

16
16

51
51

88

88

5,2

22

5

N
N

N
N

N

N

N
N

N
N

N
N

N
N

N

N
N

“0.001 N
0.001 N
0.1 N

● 1.1 N
0.55 N

Y }’
YY

YY
YY

YY
YY

YY
YY

YY

YY

YY

YY

YY
YY

YY

YY
YY

YY
YY
YY

YY
YY

~igll
pg/1

pg/1
pg/1

pg/1
p&yl

pg/1
~g/1

pg/1
pg/1

@
pg/1

pg/1
pg/1
pgl

pg/1

550”  nlg/1
550”  ll}g/I

550”  rT@
5s0’  n@l

550’ mg/1
550’ rng/1

550’ mg/1
550’ mg/1

letjeral  Waler  (Jualily  Criteria,  acute toxicity  to freshwater  aquatic  life
State Surface  Water Standard,  acute toxicity  to freshwater  aquatic  life

I;cderal  Water Quality  Criteria, chronic  toxicity  to freshwater  aquatic life
State Surface Water  Standard, chronic toxicity  to freshwater  aquatic life

Federal  Water Quality  Criteria,  acute  toxicity  to freshwater  aquatic life
State Surface  Water Standard,  acute toxicity  to freshwater aquatic  life

Federal Water Quality  Criteria,  chronic toxicity  to freshwater  aquatic life
State Surface  Water Standard,  chronic  toxicity  to freshwater  aquatic life

Federal Water Quality  Criteria,  acute toxicity  to freshwater  aquatic life
State Surface  Water Standard,  acute toxicity  to freshwater  aquatic  life

Federal Water Quality  Criteria,  chronic toxicity  to freshwater  aquatic life
State Surface  Water Standard,  chronic toxicity  to freshwater  aquatic  life

Federal Water Quality  Criteri~ acute toxicity  to freshwater aquatic  life
State Surface  Water Standard,  acute toxicity  to freshwater  aquatic life

Federal Water Quality  Criteria,  chronic toxicity  to freshwater  aquatic life

Federal Water Quality  Criteria,  acute toxicity  to freshwater aquatic life
State Surface Water Standard, acute toxicity  to freshwater aquatic life

Federal Water Quality  Criteria,  chronic toxicity  to freshwater aquatic Ii fe
State Surface Water Standard,  chronic  toxicity  to freshwater aquatic life
State Discharge Permit System  PQLs  [5 CCR 1002-2: 6.9.2(13) Table I ]

Federal Water Quality  Criteria,  acute toxicity  to freshwater  aquatic life
pg/1 State Surface Water Standard,  acute toxicity  to freshwater  aquatic life

+ I lardness value based  on ~ne-tailed 95% upper tolerance calculation  of data in the RMA  Environmental  [)atabase.
● Asterisk  indicates concenmtion below the lowest  USAliC Certified Reporting  limit.
pg/1 Indicates micrograms  per liter.
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Table  A-8 ARARs for Surface Water Page  3 of 5

Paramclcr Abbrcv Cone App Rel Apr [Jnits  Ilrd Source

D[)l: PP1)I)E

l)ieldrin DLDRN

Dieldrin DI.IIRN

Endrin ENt)RN

Endrin ENDRN

Ethylbenzene EIC(; I15

Fluoride F

Ilexachlorocyclopentadiene  CL6CP

IIexachlorocyclopentadiene  CL6C’P

Lead Pb

Lead Pb

1,050 N
1,050 N

‘0.0019  N
0.0019 N
0.1 N

● 2 5 N
1.3 N

● 0.0023 N
0.0023
0.1

‘0.18
0.09

32,000

2,000

● 5.2
5

● 7

7

27.9
43.6

715
I ,504

N
N

N
N

N

N

N
N

N
N

N
N

N
N

YY
YY

YY
YY
YY

YY
YY

YY
YY
YY

YY
YY

YY

YY

YY
YY

YY
YY

YY

YY

YY

YY

pg/1
~lgll

pgfl
pgll
pg/1

pgll
pg/1

)Igll
l.lgil

pg/1

pgll

pg/1

pg/1

pg/1

pg/1
)lg/1

@
@I

pg/1 550’ mg/1
pg/1 550’ mfjl

pg/1 550” mg/1
pg/1 550’ mg/1

Federal Water Quality  Criteria,  acute toxicity  to freshwater  aquatic  life
State Surface  Water Standard,  acute toxicity  to freshwater  aquatic  life

Federal Water Quality  Criteria,  chronic toxicity  to freshwater  aquatic life
State Surface Water Standard,  chronic toxicity  to freshwater  aquatic  life
State Discharge Permit System  PQLs  [5 CCR 1002-2: 6.9.2( 13) Tablesl

Federal Water Quality  Criteria,  acute toxicity  to freshwater  aquatic life
State Surface  Water Standard,  acute toxicity  to freshwater  aquatic  life

Federal Water Quality  Criteria,  chronic  toxicity  to freshwater  aquatic life
State Surface Water Standard,  chronic toxicity  to freshwater  aquatic life
State Discharge Permit System  PQLs  [5 CCR 1002-2: 6.9.2( 13) Tables]

Federal Water Quality  Criteria,  acute toxicity  to freshwater aquatic  life
State Surface Water Standard,  acute toxicity  to freshwater  aquatic life

State Surface Water Standard,  acute toxicity  to freshwater  aquatic  life

State Surface  Water Standard, 5 CCR 100, Table 2 I{ealth based  stds

Federal Water Quality  Criteria,  chronic toxicity  to freshwater  aquatic life
State Surface  Water Standard, chronic toxicity  to freshwater  aquntic  life

Federal Water Quality  Criteria,  acute toxicity  to freshwater aquatic  life
State Surface Water Standard, acute toxicity  to freshwater squat ic Ii fe

Federal Water Quality  Criteria,  chronic  toxicity  to freshwater aquatic  life
State Surface Water Standard, chronic toxicity  to freshwater aquatic  I ife

Federal Water Quality  Criteria,  acute toxicity  to freshwater aquatic life
State Surface Water Standard, acute toxicity  to freshwater  aquatic  life

+ hardness  value based cm one-tailed 950/o upper tolemnce  calculation  of data in the RMA Environmental l)atahase.
* Asterisk  indicates concent.mtion below the lowest IJSAEC  Certified  Reporting  Limit.
pgrl Indicates micrograms  per liter.
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Table  A-8 ARARs  for Surface  Water Page  4 of 5 -

Parameter Abbrev Cone App Rcl Apr [Inits  Ilrd Source

Mercury

Mercury

Parathion

Parathion

Tetrachloroc[hy  lene

Tetrachlorocthy  lene

Toluene

Trichloroethylene

Trichloroethylene

Zinc

Zinc

Malathion M1.l’l  IN

t{g

Ilg

PR-l’IIN

PR-IIIN

IC1,EE

1 (-LEE

Ml:  C61i5

TRCLE

TRCLE

Zn

Zn

“01 N
0.1 N
(),2 N

0.012 N
01 N

24 N
2.4 N

“0.013 N

“0,06S N

840 N
840 N

5,280 N
5,280 N

17,500 N
17,500 N

21,900 N
21,900 N

45,000 N
45,000 N

439 N
449 N

485 N
496 N

YY
YY
YY

YY
YY

YY
YY

YY

YY

YY
YY

YY
YY

YY
YY

YY
YY

YY

YY

YY

YY

YY

YY

}Igll Federal Water  Quality  Criteria,  chronic toxicity  to freshwater  aquatic  Ii!e
pgll State  Surlace Water  Standard, chronic toxicity  to freshwater  aqua[ic  life

\lgfl State  lJischarge Permit System PQLs[5CCR 1002 -2:6.9 .2(13 )Tables]

)Igll Federal Water Quality  Criteria,  chronic  toxicity  to freshwater  aquatic  life
pg/1 Sta{e Surface  Water Standard,  chronic toxicity  to freshwater  aquatic  life

pgll Federal Water Quality  Criteria,  acute toxicity  to freshwater  aquatic  life
pg/1 State Surface  Water Standard,  acute toxicity  to freshwater  aquatic life

pg/’l Federal Water Quality  Criteria,  chronic  toxicity  to freshwater  aquatic  life

pglt Federal Water Quality  Criteria,  acute toxicity  to freshwater  aquatic  life

pg/1 Federal Water Quality  Criteria,  chronic toxicity  to freshwater aquatic  life
pg/1 State Surface  Water Standard,  chronict oxicityt  ofreshwatera  quaticlife

pg/1 Federal Water Quality  Criteri~acute toxicity  to freshwater  aquatic  life
pg/1 State Surface  Water Standard, acute toxicity  to freshwater  aquatic  life

pg/1 Federal Water Quality  Criteri~ acute toxicity  to freshwater aquatic  life
pgll State Surface  Water Standard, acute toxicity  to freshwater aquatic  life

pg/1 Federal Water Quality  Criteri~chronic  toxicity  to freshwater  aquatic  life
pg/1 State Surface  Water Stmdmd,  chronic toxicity  to freshwater aquatic  life

@ Federal Water Quality  Criteri~acute toxici~to  freshwater  aquatic  life
@ State Surface  Water Standard,  acute toxicity  to freshwater  aquatic  life

pg/1 550’ m~l Federal Water Quality  Criteria,  chronic  toxicity  to freshwater aquatic  life
pg/1 550+ m~l State Surface Water Standard, chronic toxicity  to freshwater aquatic  life

pg/1 550’ m~l Federal Water Quality  Criteria,  acute toxicity  to freshwater  aquatic  life
pgll  550’ m~l State Surface  Water Standard, acute toxicity  to freshwater  aqua! ic life

+ Hardness value  based  on one-tailed 95% upper tolerance calculation  of data in the RMA Environmental  Database.
● Asterisk  indicates concentmtion below the lowest USAEC  certified Reporting  Limit.

I@ Indicates micrograms  per liter.
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Table A-8  ARARs for Surface Water Page  5 of 5

Parameter Ahhrcv C’OIIC App Rcl Apr IJnils Ilrd Source

Diisoprt)pylmethyl I) IMP 8 N Y }’ \lgll State  Surface Water Standard,  I{uman  Ilealth  llased Water Stlpply
I’hosphonate

* I{ardness  value  based on one-~iled  95°/0 upper tolemnce  calculation of data in the RMA Environmental  I)atahase
● Asterisk  indicates concenmtion  below the lowest USAEC Certified  Reporling  I.irnit.
pgll Indicales  micrograms  per liter.
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Table  A-9  TBCS for Surface Water Page 1 of 1

I’nrameler Abbrcv (’one App Ilrd Source

l;thylbcnzene [:1( ’611$ 4000 \lg/1 Proposed Corrective Action Rule, 55 FR 30798, Appendix
A, July 27, IWO

680 pgll EPA Integrated Risk Information System

Me[hylene  chloride

Methylisobutyl  ketone

n-Nitrosodimethy  lamine

Xylcnes (1’otal)

CI12C’I.2

MIDK

NNIIMI:A

XYI.I:N

● 5 pg/1 Proposed Corrective  Action Rule,  55 FR 30798, Appendix
A, July 27, !990

2000 pg/1 Proposed  Corrective  Action Rule,  55 FR 30798, Appendix
A, hly 27, 1990

0007 pgll [PA Integrated Risk Information System
100 pgll 5 CCR 1002-2,  State Discharge  Permit System  PQ1,s  [5

CCR !002-2 Section 6.9.2(  13) Table I ]

70000 pgfl Proposed Corrective  Action Rule, 55 FR 30798, Appendix
A, July 27, 1990

● Asterisk  indicates concentration  below  the lowest  USAEC [’er-tified Reporting Limit.
p@l Indicates micrograms  per liter.
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Table  A-10 TBCS for Soil and Sedimen@ Page  1 of 1

Chemical  Compound RCR4  Proposed Comctive  Action Rule Levels @pm):

VHOS
12-Dichloroet-hme
1, l-Dichloroetiylae
1, 122-Tctrachloroetine
1,1,1 -Trichloroethme
1,1 ~-Trichloroethme
Carbon tetrachloride
Chlorobenzene

Chloroform

Methylene  chloride

Tetrachloroet.hy  lene

Trichloroet.hylene

Toluene

I’AO

Ethylbenzene

Xylenes

8

10
40

7,000
100

5
2,000

100
90
10
60

20,000

8,000

200,000

SHOS

Hexachlorocyclopentiiene 600

OCPS
Aldrin
Chlordane

DDE

DDT

Dield.rin

Endrirt

Parathion

0.04

0.5
2
2

0.04-9.033
2(MI.033

500

Arsenic 80

Mercury 20

PCBS 50*

ICP Metals

Cadmium 40

Chromium  (VI)  - 400

I The following COCS currently  do not have proposed  RCFW Corrective  Action Rule Levels:
Benzene
Chloroacetic  acid lsodnn
Dlbromochloropropane Lead

.
source”

J Source.

Dlcyclopcntadiene
EP.4  proposed Comective  Action  Rule for solid waste management  units (55 FR 30798;  July 1990)
EPA proposed  Water Quallty Cntcna  for the Protection of Benthic  Organisms  for Diekhin and Endrin  (these  arc
only applicable  m lake scduncnts  and not to soils)

● Based  on TSCA regulatory  threshold value and not RCFU Subpal 5 standards
ICP indicates inductively coupled plasma. VAO Indicates  volatile
OCP Indicates organochlon.ne pcsticidc W-IO Indicates  volatile

SHO Indlcatcs scmlvolatilc halogcnatcd  organic.

aromatic  organic.
halogenated  organic.
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Table A-n Location-Specific ARARs and TBCS Page 1 of 4

l.ocal ion (’ilall~~t)
-.

Requirements

Areas prone  to surface mt~vemcill 40 (’[ R 264 Iii(a)

6 C(”R 1007-3,  20’1 18(a)

Within  100-year  floodplain

Wetlands

40 CFR  257.3-l(a)

40 CFR 264 18(b)

6 (“CR 1007-3,  264 18(b)

[;xecutive  Ordcr I 1988
40 CFR 6.302  (b)
40 L’I’K 6, Appendix  A, Scctii)n  l(a),

3(b)(l), & 3(b)(4)
44 FR 43239 (July 24, 1979)

42 (J S.C, Section 1344
40 CFR Parts  230,  Subpart  II

33 CI:R  320-330
Executive  order I 1990
40 C[:R 6.302  (a)
40 C}:R 6, Appendix  A, Section  3(a)&
3(c)

Area affecting stream  or river 16 [JSC Part 661-663
40 CFR  6.302 (e) and (g)

16 USC  1274 Gt. se~

t{istorically  or culturally 16 USC 470 aa gt, seq.

significant  properties owned or 36 CFR 800

controlled by a federal agency 44 FR 6068

New treatment  facilities, storage facilities,  or ha7ardous  waste  disposal  facilities should
not be within 200” fi of a fault. Facilities  should not be located  in areas  prone  to

earthquakes,  floods, tire, or other disasters  that could cause a breakdown of the public
wa[cr system.

Facilities should  be designed,  constructed, operated,  and maintained to prevent
washout  of any hazardous  waste by a 100-year  flood. Floodplain  management
requirements  exist  to avoid adverse impacts associated with the occupancy  and
modification of floodplains.

The discharge  of dredged  or fill material into the waters  of the United States is
prohibited  without a permit. Protection  of wetlands is required to avoid adverse
impacts  associated  with the destruction  and modification  of wetlands.

Fish or wildlife resources  that may be affected by actions  resulting in control or
structural modification  of any natural stream or body of water should  be protected.
Federal agencies taking such  actions must consult with the U.S. Fish and Wildlife
Service.  The Wild  and Scenic  Rivers Act established  requirements for water resource
projects affecting wild,  scenic or recreational  rivers in the National Wild  and Scenic
Rivers system.

The National  t Iistoric  Preservation Act identifies procedures  for protection of
Ilistorically  and Culturally  Significant  Properties, including Colorado’s  delegated
responsibilities  under  the act.

RMA ARARS 1196



Table A-n Location-SPeciflc  ARARs and TBCS Paae  2 of 4

l.ocalion (’11; 111011 Rcuuirements

I’rehistoric,  historic, or
archeological  sites owned or
controlled by a federal agency

IIistorical,  prehistorical and
archeological  resources  and State
Register of 1 Iistoric  Places  Act

Cultural  resource  owned or
controlled by a federal agency

36 Cl’l/ 60 I)epar-tment  of Interior  regulations for determining  site eligibility for the National
36 CI:R 63 Register of I Iistoric  Places  and standards  for data recovery should  be complied with.
;)roposed  36 CI:R 66

36CFR  296
43 Cf”R 3
43 CI’R 7

CRS $24-80-401  _
CRS $24-80.1-101 _

Consultation  with the Colorado }{istoric  Society, the State Archeologist, and State
Register  oft {istoric  Places is required before an action  is taken.

35 FR 892 I

Archeological  or historic site 16 USC 469 ~. se~
owned or controlled by a federal
agency

I{istorically  significant  property Army Regulation 420
owned and managed  by the U.S. 32 CFR 650.181 to 193
Army Technical  Manual 5-801- I

Technical Note  78-17
32 CFR 229

Executive  Order I I 593:
Any federal agency  controlling  culturally  significant resources is the designated leader
in the preservation  of those resources. This order ensures  that all culturally  significant
resources  located on an agency’s property are protected.

Ile federal agencies  are responsible for identifying,  evaluating,  and nominating  (where
appropriate) to the National Register  of tlistoric  Places all culturally  significant
resources  found on their  land.

“he Archeological  and Ilistoric Preservation  Act of 1974 requires that a federal agency
notifies the Secretary of Interior  of any agency project that will destroy a significant
archeological  site. The Secretary  of the notifying  agency may support data recovery
programs to preserve  the resource.

U.S. Department of the Army  has procedures  and standards for preserving  historically
significant  propetiies and procedures  for implementing the Archeological Resources
Protection  Act. Department  of the Army Regulations 420 prescribe Army  policy
procedures and responsibilities for compliance with the National Historic  Preservation
Act of 1966, as amended,  for maintaining the preservation of historically  significant
sites, the hiring  of qualified  personnel  to manage the sites, and the conduct of state-of-
the-art standards  for preservation, personnel,  and projects for accomplishment  of the
historic preservation  program.

This regulation also requires that each installation prepare a historic preservation  plan
or have documentation on file indicating that no resources appropriate for such
management planning exist.

MA ARA



Table  A-II Location-Specific  ARARs and  TBCS Page  3 of 4

l,ocall(m (’ll;lli(~ll Requirements———

Archct)logicai remlltces  on (J S 16 [1s(’  470  aa g~.~qqi I IIC Arci~c(~it~gicai  Rew)urces  l’r[~tcction  Act of 1979 establishes crirninai and civii

l~cpartnlcrlt  oflhc Army pcnnlties  f(~r anyone  dall]agirlg archcx)iogicai resources. Ilis act aiso aiiows tile
inslnli ations Secretary of tile Arn~y to issue excava[i(m permits for archeological resources.

Prcilisloric,  ilisloric,  or 16 [Jsc 470a I hc Nationai  I listotic  Preservation Act of 1966 requires the Secretary  of ti]e Interior  to

arcileoiogicai” siles owned or 36 C’i:R  800 il]vclltory,  evaiuate,  and nominate  (where appropriate)  significant properties to tile
contrullcd by ti]e [j S. Army National Register of I Iistoric  Pisces.

43 [’[’1{ 3 i’reservation of American  Antiquities: Provides for the protection of historic or
prehistoric remains of any object of any antiquity on federai  iands.

43 (-I’R 7 Protection of Archeological  Resources: Provides for the protection of arcileoiogical
36 (’FR 296 resources iocated  on pubiic iands.

Prchisloric, ilistoric,  or I’xecutive  Order N(J I 1593, May 13, According to Executive  Order No. I I 593, each federal  agency shaii exercise  caution to
arche(llogicai  sites owned or 1971, 36 FR 8921,  Section  2(b) ensure that any such property that might qualify  for inciusion  is not inadvertently
controlled by the [J S Army transferred, soid,  demolished,  substantially aitered,  or aiiowed to deteriorate

significantly.

16 USC 470 aa U4
36 CI:R 60.6

Nationai tlistoric  Landmark 36 CFR 65
Program

Dased on the historical and fieid  inventory information,  the significance of ail
identified sites should be evaiuated following  criteria set forth in 36 CFR 60.6 and in
accordance  with the Preservation office before conducting  any ground-aitering
activity  with guidelines  from the Coiorado State Historic Preservation  O~ce,  The act
also requires the Army  agency  to consult with the Advisory Council  on I Iistoric issues
that may affect those significant  properties. A fedcrai agency shouid take into account
the effect of the project on any Nationai Register-iisted  or eiigibie property and is
directed to compiete an appropriate  data recovery program before  such a site is
damaged or destroyed.

The Nationai Historic Landmark Program was established  to identify and designate
Nationai Historic Landmarks  and encourage  the iong range preservation of naticmaiiy
significant properties that illustrate or commemorate tile history and prehistory  of the
United States.



Table  A-n Location-Specific  ARARs and TBCS Page  4 of 4

location (’ll:]li{~ll Requirements

Colorado Reqllircmcnts for Siting 6 C(’R 1[1(17-2. l’Jti  2 State siting requirements controi the loca[ion, design,  and design performance of
of ila7ard(Jus  Waste I)isposal  Site tla7,ardous  waste disposai sites. SuciI disposai  sites must be located  and designed  in a

manner that ensures long-term protection of human heaith and the environment.
I )isposai sites must be designed  to prevent adverse  effects on:

● Groundwater

9 Surface water

. Air quality

● Pubiic heaith  and the environment

National  Wildlife Refuge System 16 USC 668dd et. Seq
Administration  Act 50 CIR 25

Ile Nationai Wiidiife Refuge  Administration Act prohibits the taking or possessing
any fish, bird, mammal,  or other wiid  vertebrate  or invertebrate animais or part or nest
or egg thereof  within  any such area; or enter, use, or otherwise occupy any such  area
for any purpose; uniess such activities are performed by persons authorized to manage
such  area or unless  such  activities are permitted.

RMA AR



1 au[e  A-12 Action-Specific  ARARs  and TBCS for Conventional Excavation/Backfill Page 1 of 13

Action ~’ilal ion Requirements

Wvrker  f rot}—. w!lml

I lcalth and safety protection 29 c’[’R p;~fl 1~[() 29 CFR 1910 provides guidelines for workers engaged in activities
requiring protective heaitil and safety measures regulated  by OSt IA.
Rcquiremcnls  provided in 29 CFR 1910. i20 apply specifically  to
the handling  of hazardous waste/materiais at uncontrolled  imzardous
waste sites.

29 CFR 1910.120 (b) through (j) provides guidelines for workers
involved in hazardous waste operations and emergency response
actions on sites reguiated  under RCRA and CERCLA.

Specific provisions inciude the foilowing:

29 CI’R  !910  120( b)to(j)

●

●

●

●

●

●

●

●

●

●

●

9

I Iealth and safety program participation required by all on-site
workers
Site characterintion  and analysis
Site control
On-site training
Medical surveillance
Engineering  controls
Work practices
Personal  protective equipment
Emergency response  plan
Drum handiing
Sanitation
Air monitoring

29 CFR i926 Subpart P 29 CFR i 926 Subpart P provides guidelines for workers engaged in
activities related to construction  and utilization  of trenches  and
ditches.

RMA ARARS ! t%
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Action (’ilal  ion Requirements
.

Worker exposure

AR-385-I()
AR 385-64
AMC-R  39$-100”
[)AA !’~111  40-8 I ] [I(’I
FM 3-21 II IN’]
‘I-M 10-277  1“1 lK’]
Army Corps  of I;ngineers (A(”ol;)
(;uidance cm Safely  Concepts  for LJXO

[Tw]

AC(;III 1991-1992  I J’DC]
NloSti  1990 I 1 K“]
29 (“IR 19101000”

If Ilnexploded  ordnance  (lJXO) is encountered  during excavation,
workers must comply with the substantive  requirements  of AMCR
385-100, AR 385-10, AR 385-64, as well as guidance provided in
I)A Pam 40-8, FM 3-21, TM IO-277 and ACOE  guidance  for UXO
regarding  health and safety of workers associated  with ammunition,
explosives,  and chemical  agents.

Chemical-specific  worker  exposure  guidelines established  by
OSilA, ACGlt{,  and NIOSII are outlined in Table A-46.

In addition to the chemicais  listed in Table A-46, excavation  at
Basin F is expected to encounter ammonia. The ammonia fumes
will be neutralized using an acidified scmbber that utilizes
hydrochloric  acid.  Worker  exposure  standards for these chemicals
are as follows:

Ammonia

I lydrogen Chloride

ACGIH-TWA  =25  ppm, 17 mg/m3
Short-Term Exposure  Limit  (STEL)  =
35 ppm, 24 mg/m3
NlOSH-REL  = 25 ppm, 18 mg/m3

STEL = 35 ppm, 27 mg/m3
OSHA-Perrnissible Exposure  Limit (PEL) =
50 ppm, 35 mg/m3

ACGIH-ceiling  = 5 ppm, 7.5 mg/m3
NIOSH-ceiling  = 5 ppm, 7 mg/m3
OSHA-ceiling  = 5 ppm, 7 mg/m3

If chemical  agent is encountered during excavation, workers must
comply with  the chemicai-specific  exposure  guidelines for chemical
agents and breakdown  products outlined in Table  A-28 of this
document.
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Action (’itat  ion Requirements

(0S11A  regulations and other health  and safety requirements are
actually independently applicable requirements, not ARARs and
“1 tlCs. ACGIII and NIUSII  values are provided  as guidelines.)

Particulate emissions during excavati(m 5 (“(’R  I ()() I 3, Regulation 1,
and backfill Section  Ill (l))

5 CC’R 1001-  5,” Regulati(m ~
5 CCR 1001-2, Section II

Emission  of haz~rdous  air pollutants

Volatile organic  chemical  emissions

5 CCR 1001-10,  Regulation  8
40 Cf’R Part 61

42 [JSCS Section 7412

5 C(’R 1001-9, Regulation 7

Colorado air pollution regulations require owners or operators of
sources that emit fugitive particulate  to minimize  emissions
through use of all available practical methods to reduce,  prevent,
and control emissions.  in addition, no off-site  transport of
particulate  matter  is allowed.  A fugitive dust control measure will
be written into the workplan in consultation  with the state for [l~e
remedial activity.

Estimated emissions  from the proposed  remedial activity  per
Colorado Air Pollution Emission Notice (APEN)  requirements.

Emission of certain  hazardous  air pollutants  is controlled by
NESHAPS. Excavation and backfill  of soils could potentially cause
emission of hazardous air pollutants.

National standards for site remediation sources that emit hazardous
air pollutants are scheduled  for promulgation by the year 2000.
Standards  will be developed  for 189 listed hazardous  air pollutants.

Volatile  organic compound (VOC)  regulations  apply to ozone
nonattainment  areas.  ‘Ile air quality control area for RMA  is
currently nonattainment for ozone. Storage  and transfer of VOCS
and petroleum liquids are controlled by these requirements.

Disposal of VOCS is regulated for all areas, including  ozone
nonattainment. The regulations  control the disposal  of V()~’s by
evaporation or spilling unless reasonable  available control
technologies are utilized.

RMA ARARS 1/%
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Action (’ll;lti(~tl Requirements

Odor cnlisslons 5 (’(’R 1(1~11 “1, l{ L’~lllill  loll 2 (’olorado  odor cmissitm regulations require that no person  sl]ali
allow emission of odorous air contaminants that resuit in detectable
odors that are measured  in excess  of the following  iirnits:

1)

2)

For residential  and commercial areas~dors detected after the
odorous air ilas been diiuted with seven more voiumes  of odor-
free air

For aii other land use areas-odors  detected after the odorous air

Air emissions  from diesei  powered
vehicles  associated with excavation and
backfill  operations

5 CCR 1001-15, f<eguiation  12

has been diiuted with i 5 more voiumes  of odor-free air

Coiorado Diesei-Powered  Vehicie  Emission  Standards for Visibie
Pollutants appiy to motor vehicies intended,  designed, and
manufactured  primariiy  for use in carrying passengers  or cargo on
roads, streets, and highways, and state as foiiows:

i)

2)

3)

No person  shaii emit or cause to be emitted into the atmosphere
from any diesei-powered  motor vehicie weighing  7,500 pounds
and iess, empty weight, any air contaminant, for a period greater
than five (5) consecutive  seconds,  which is of such a shade or
density as to obscure  an observer’s vision to a degree  in excess
of 400/0 opacity,
No person  shaii emit or cause to be emitted into the atmosphere
from any diesei-powered  motor vehicie weighing more than
7,500 pounds, empty weight, any air contaminant, for a period
greater than (5) consecutive  seconds,  which is of such a silade or
density as to obscure  an observer’s vision to a degree  in excess
of 3 5°/0 opacity, with  the exception of subpart “C”.
No person  shaii emit or cause to be emitted into the atmospilere
from any naturaiiy  aspirated  (non-turbocharged)  diesel-powered
motor vehicie weighing  more than 7,500 pounds, empty weight,
operated  above  7,000 ft (mean sea ievel) any air contaminant  for
a period greater than five (5) consecutive  seconds,  which is of
such  a shade  or density  as to obscure an observer’s vision to a
degree in excess  of 40% opacity.

RMA 1/96
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Action (’itali{)n Requirements

4)

5)

Any diesel-powered motor vehicle exceeding these requirements
shall be exempt  for a period of 10 minutes if the emissions are a
direct result of a cold engine start-up and provided  the vehicle is
ill a stationary p{)sition.
“Ihese standards shall apply to motor vehicles intended,

Visibility protection 40 CFR 51 ,3[)0-307
40 CI’R 52.26-29

5C’CR 1001-14
CRS Section  42-4-307(8)

designed,  and manufactured primarily  for travel or use in
transporting  persons, property,  auxiliary  equipment, and/or cargo
over roads, streets,  and highways.

Excavation and backfilling  of soils  must be conducted  in a manner
that does not cause adverse impacts on visibility. Visibility
impairment  interferes with the management, protection,
preservation, or enjoyment of federal  Class I areas.

The Colorado Ambient Air Quality  Standard  for the Automobile
Inspection and Readjustment (Al R) Program area is a standard
visual range of 32 miles. The averaging time is 4 hours. “Ille
standard applies  during an 8-hour period from 8:00 a.m. to 4:00
p.m. each day (Mountain Standard  I’ime  or Mountain Daylight
Time, as applicable). Ile visibility standard  applies  only during
hours when the hourly average humidity  is less than 70V0.

5 CCR 1001-3, Regulation  1, Sect 11.A Excavation  and backfilling  of soils  must be conducted in a manner
that will not allow or cause the emission into the atmosphere  of any
air pollutant that is in excess  of20°/0 opacity.

Asbestos  waste  storage management 6 CCR 1007-2,  Part B, Section 5.4 Asbestos  waste will be managed according  to applicable  substantive
requirements for asbestos storage.

RMA ARARS 1/’96



Table  A-12 Action-Specific  ARARs and TBCS for Conventional Excavation/Backfill Page 6 of 13

Action (’ltalitm Requirements

Asbestos waste handling managcn~cnt 40 (“f K 61, S(ltymti M

Solid waste detemlination

Determination of hazardous  waste

5 CCR 10001-10,  Regulation Part [],
Section  8 [1 Ill c 8

40 CFR 260
6 CCR 1007-3  Pari 260
40 CI:R 26030-3 i
6 CCR 1007-3 Sect 260.30-3 I
40 CFR 2612

6 CCR 1007-3  Sect 261.2
40 CFR 261.4
6 CCR 1007-3 Sect 261.4

40 CFR 262.1 I
6 CCR 1007-3 Sect 262.1 I
40 CFR Part 261
6 CCR 1007-3 Part 261

I’rcven( discharge of visible emissions  during collection,  processing,
packaging, or transporting any asbestos-containing  wastes;  deposit
asbestos-containing  waste as possible  at disposal  site; mark
triinsport vehicle appropriately during loading and unloading
operations.

Asbestos  waste  will be managed according to applicable substantive
requirements  for asbestos  handling,  transportation, and storage.

A solid waste  is any discarded material that is not excluded by a
variance granted under 40 CFR 260.30  and 260.31. Discarded
material includes abandoned,  recycled, and waste-like materials.
These materials may have any of the following  qualities:

● Abandoned  material may be
- disposed of
- burned or incinerated
- accumulated,  stored,  or treated before or in lieu of being

abandoned  by being disposed,  burned,  or incinerated
● Recycled  material which is

- used in a manner constituting disposal
- burned for energy recovery
- reclaimed
- speculatively accumulated

● Waste-like material is material that is considered  inherently
wastelike

Wastes generated  during soil excavation activities  must be
characterized  and evaluated according to the following  method to
determine  whether  the waste  is hazardous:

● Determine whether the waste is excluded from regulation  under
40 CFR 261.4

Q Determine whether the waste is listed under 40 CFR 26 I

XiiTi
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Solid waste classification 6 CCR 1007-2,  Sccti(~n  I

● I)eterrninc  whether the waste  is identified  in 40 CFR 26 I by
testing  the waste according to specified test methods  or by
applying  knowledge  of the hazal  dous characteristics of the waste
in light of the materials or the process used

If a generator of wastes has determined that the wastes  do not n~eet
the criteria for hazardous  wastes, they are classified as solid wastes.
lle Colorado solid waste rules contain five solid waste categories.
“l”he waste categories  include the following:

1)

2)

3)

4)

“industrial  wastes”,  which includes all solid wastes  resulting
from the manufacture of products or goods by mechanical  or
chemical processes.

“Community  wastes”, which includes all solid wastes  generated
by the noncommercial  and nonindustrial activities of private
individuals of the community including  solid wastes  from
streets, sidewalks, and alleys.

“Commercial wastes”,  which includes all solid wastes  generated
by stores, hotels,  markets, offices, restaurants,  and other
nonmanufacturing  activities, with  the exclusion  of community
and industrial  wastes.

“Special wastes”, which includes any solid waste that requires
special  handling  or disposal  procedures. Special  wastes  may
include, but are not limited to, asbestos, bulk tires, or other bulk
materials, sludges, and biomedical wastes.

RMA ARARS 1%
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Action (’ilalion Requirements

5) “Inert materiai”, which inciudes  solids that are not soiubie in

water and ti]erefore  non-putrescible,  together with sucil minor
amounts and types of oti~er materiais tilat do not significantly
affect ti~c inert nature  of such solids. The term includes, but is
not iimited to, earth, sand, gravei, rock, concrete that has been in
a hardened state for at ieast 60 days, masonry,  asphalt-paving
fragments, and other inert soiids, including  those that the
Coiorado Department of Health may identi~ by regulation.

if present, only smali quantities  of industrial,  community,
commercial,  and special wastes  are expected from soil excavation  at
RMA.

No speciai testing requirements  are specified for soiid wastes;  the
management and disposal ruies are strictiy oriented toward
imposing minimum engineering and technology requirements.

Waste MamgumW

Treatment,  storage,  or disposai of RCRA 40 CFR Part 264
hazardous waste 6 CCR 1007-3  Part 264

40 CFR  Part  268

6 CCR iO07-3  Part 268

6 CCR  1007-3
Parts  detaiied beiow

Part 264.13

6 CCR  1007-3 Sect 264.13

Part  264.90

6 CCR  i 007-3  Sect 264.90

If soil excavation at RMA generates  hazardous wastes, the wastes
must be treated, stored or disposed  in accordance with RCRA
regulations, including LDRs-UTS  (if placement  occurs).

Some of the Colorado standards  for owners and operators of
hazardous  waste treatment, storage,  and disposai facilities are more
stringent than the equivalent federal regulations. The standards  that
are more stringent are detailed  below.

General waste anaiysis requirements

Groundwater  Monitoring Standards

7im- 1 /96
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Action (’itfition Requirements .

P;lrl 26497 (g)(l)

6 (’C’K l(N)7-1 Sect  264 97(g)(3)

Pnrt  26’198  (c)

6 C(’i{ 1007-3  Sect 264.98(c)

Part 26499 (C)(l )(i)(iii)

6 CCR io07-3 Sect 264.99 (C)(3 )(i)(  iii)

Part 264 iOO (e)(2)
6 CCR io07-3 Sect 264, iO()(c)(2)

Part 264 171-17.3
6 CCR iO07-3  Sect 264 i71-173

Part 264.101 (c)(i )
6 CCR iO07-3  Sect 264. iOi(c)(l)

Part 264. i90 (c)
6 CCR iO07-3  Sect 264. 190(c)

Part 264 25i (c)& (d)
6 CCR iO07-3  Sect 264.25 i(c)& (d)

Part 264.273 (c) & (d)
6 CCR 1007-3 Sect 264.273(c)&  (d)

Part 264.312 (b)
6 CCR 1007-3 Sect 264.312(b)

Part 264.3  i4 (a)
6 CCR 1007-3 Sect 264.3 i4(a)

Part 264.314(f)
6 CCR 1007-3 Sect 264.3  14(f)

(icneral groundwnter monitoring  requirements

Groundwater  detection  monitoring  program

Groundwater  compliance monitoring  program

Corrective  action  program

Applicability  of the requirements of containers

Corrective action  for soiid waste management units

Appiicabiiity  of the requirements for tanks or tank systems

Design and operating requirements  for waste piles

Design  and operating requirements for land treatment

Special  requirements for ignitabie and reactive wastes  in iandfiiis

Special  requirements for buik and containerized  iiquids in landfills

i.iquid  waste  prohibition
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Action (’llalitln Requirements .

Parl 264 340(a)( 1) & (2)
6 (’UK  10(17-3 SCC[ ~6t ~I~(](a)(l)  & (2)

Par-t 264 16 (a)(l)

6 CCR 1007-3 Sect 264 16(a)(l)

Part  26431 (a)
6 CCR 1007-3 Sect  264 31(a)

Part  264.51 (a)

6 CCR 1007-3 Sect 264.51(a)

Part  26452 (a)

6 CCR  1007-3 Sect  264.52(a)

Part  264 Subpart  cc 1“1-13C]

6 (XR 1007-3 Part 264 Subpart  cc

I“reatment and disposal of hazwdous debris 40 CFR 268.45
6 CCR 1007-3, Part 268.45

Wasks 40 CFR 264, Subpart  S
6 CCR 1007-3, Part 264 Subpart  S

Applicability  of incinerator  requirements

Personnel  training

Facility  design  and operation requirements

Purpose and implementation of contingency  plans

Content  of contingency  plans

Air emission standards  for tanks

t {azardous debris generated during soil excavation activities must
be treated using specific technologies to extract, destroy,  or
immobilize  hazardous  constituents on or in the debris  if placement
occurs. Jn certain cases, afler treatment the debris  may no longer be
subject to RCRA Subtitle C regulation.

The CAMU regulations  allow for exceptions  from otherwise
generally applicable  LDRs and minimum technology requirements
for remediation wastes  managed at CAMUs.  These  regulations
provide flexibility  and allow for expedition  of remedial decisions in
the management of remediation  wastes.  one or more CAM(JS may
be designated at a facility.  Placement  of hazardous remediation
wastes  into or within  the CAMU  does not constitute land disposal  of
hazardous wastes so the LDRs are not triggered.

iim “ It%
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Action (’ilal ion Requirements

“1 ell]p(~rary  IJni[s ( l’(j) 6 [“(’K 1007-3 SC(I 264553 Design.  operating, or closure standards for temporary tanks and
40 (’l R 2615$3 container storage areas may be replaced  by alternative  requirements.

“Ille 1’( ) must be located within  the facility  boundary, used only for
the treatmentistorage of remediation  waste, and will be limited to
one year of operation with a one year extension upon approval by
the regulatory authority.

untiwakcJQ@kyl

Reinfection  of treated groundwater RCRA Section 3020 (b) Reinfection  of treated groundwater  must be managed in accordance
OSWI;R [~ircc[ivc 9234 1-06 1“1’[1[~] with the guidelines in OSWER  Directive  9234.1-06.  Wells must be
40 (’IR 124, 144, 146, 147 (Subpart  G), constructed and installed and managed in compliance with the
and 148 substantive requirements of40 C1;R 124, 144, 146, 147 (Subpart

G), and 148.

[)ischarge  of storrnwater to on-post  surface 40 CFR Parts 122-125
wafers

Discharge of Dredged Materials

Certification  of Federal licenses and
Permits (40 I Certification)

40 CFR 230 Subpart U

33 USC Section 1341
Section 40 I of Clean  Water Act

. Stormwater runoff,  snow melt runoff,  and surface  runoff  and
drainage associated with industrial activity  (as defined in 40 CFR
122) from RMA remedial actions  that disturb 5 acres or more and
that discharge to surface  waters  shall be conducted in compliance
with the stonnwater  management  regulations.

Dredging operations in wetland areas must be managed in
accordance  with the applicable requirements based on the impacts
resulting from specific dredged material discharges  associated with
sediment removal activities.

Provides for state review of facility  operations for the purposes of
assuring that applicable effluent  limitations  or other limitations or
other applicable water quality requirements will not be violated.

RMA  ARARS It%
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Action (’]lalit~n Requirements

Noise aba(cmm Colorado”  Rcvi$ud  sl;illllc,  Sccli(m 25-12- ‘Ihe Coiorado  Noise  Abatement Statute provides ihat:
103

a “Applicable  activities shail be conducted  in a manner  so any
noise produced is not objectionable  due to intermittence, beat
frequency, or shrillness. Noise  is defined to be a public nuisance
if sound levels  radiating  from a property iine at a distance of
twenty-five  fl or more exceed  the sound Ieveis established  for
the following  time periods  and zones:

7:00 a.m. to 7:00 p.m. to
ne next 7:00 ~ n~

Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
1,ight Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b. In the hours between  7:00 a.m. and the next 7:00 p.m., the noise
levels permitted in Requirement a (above) maybe increased by
ten decibeis for a period of not to exceed fifleen minutes in any
one-hour period.

c. Periodic,  impuisive, or shriil noises shall be considered  a public
nuisance when such  noises  are at a sound level of five decibeis
less than those listed in Requirement a (above).

d. Construction projects shall be subject  to the maximum
permissible noise levels  specified for industrial  zones for the
period within  which construction is to be completed  pursuant to
any applicable  construction  permit issued by proper authority or,
if no time limitation  is imposed,  for a reasonable period of time
for completion of the project.

e. For the purpose  of this articie, measurements  with sound level
meters  shall  be made when the wind velocity  at the time and
place  of such measurement  is not more than five miles per hour.

RuAlf 96
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Action (’ltall(ln Requirements

f In all si~llrld level illcns~lrements,  consideration shall be given to
the eff”cct  of the anlbienl  noise level created by the
encompassing noise of the envir(mrnent  from all sources  at the
time a[~d  place of such sound level measurements.”

RMA  ARARS 1~
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Action (’ilat ion Requirements

%lid waste determination Drums, debris, and equipment  from structures that stockpiled must
be evaluated to deiermine whether it may be recycled  or reused or
whether it is a solid waste.

Determination of hazardous  waste

40 (’I-R 260

6 C(’R  1007-3 Part  260
40 C’FR  261 2

6 CCR 1007-3 sect 261.2
40CFR 261 4 (a)
6 (’CR 1007-3 Sect 261.4(a)
40 (’f:R  260.30-3 I
6 CCR 1007-3 Sect 260,30-31

40 CFR 262.11
6 CCR 1007-3 Sect 262.1 I
40 CFR Part 261
6 CCR 1007-3 Part 261

A solid waste is any discarded  material that is not excluded by 40
CI’R 261.4  (a) or that is not excluded by a variance granted  under
40 CFR 260.30 and 260.31. Discarded material includes
abandoned,  recycled, and waste-like materials. Ilese materials
may have any of the following  qualities:

● Abandoned material may be
- disposed  of
- burned  or incinerated
- accumulated, stored,  or treated  before or in lieu of being

abandoned  by being disposed,  burned, or incinerated
● Recycled  material which is

- used in a manner constituting  disposal
- burned for energy  recovery
- reclaimed
- speculatively  accumulated

● Waste-like  material is material that is considered  inherently
wastelike

Solid wastes including drums, debris, and equipment from
structures that are temporarily  stored in stockpiles must be
evaluated  according to the following  method to determine whether
the waste is hazardous:

“ Determine whether the waste is excluded from regulation under
40 CFR 261.4

● Determine  whether the waste is listed under 40 CFR  Part 26 I

RMA  ARARS 1/96



Table  A-13 Action-Specific  ARARs and TBCS for Stockpiles of Debris/Equipment from Structures Page  2 of 9

Action (’llati{)n Requirements

Solid waste classification 6 C“C’R  1007-2, Section  I

● [kterminc  wheiher  the waste is identified  in 40 CFR Part 26 I by
testing the waste according to specified test methods  or by
applying  knowledge  of the hazardous  characteristics  of the waste
in light of the materials or the process  used

If a generator of wastes  has determined that the wastes do not meet
the criteria  for hazardous wastes,  they are classified as solid wastes.
Ile Colorado solid waste rules contain five solid waste  categories:

1)

2)

3)

4)

“Industrial  wastes”,  which includes  all solid wastes resulting
from {he manufacture of products  or goods by mechanical or
chemical  processes.

“Community  wastes”, which includes  all solid wastes  generated
by the noncommercial  and nonindustrial  activities  of private
individuals  of the community including solid wastes  from
streets,  sidewalks, and alleys.

“Commercial  wastes”,  which includes  all solid wastes  generated
by stores,  hotels, markets,  o~lces, restaurants,  and other
nonmanufacturing activities, with the exclusion of community
and industrial wastes.

“Special wastes”, which includes  any solid waste that requires
special handling or disposal  procedures.  Special  wastes may
include, but are not limited to, asbestos, bulk tires,  or other bulk
materials, sludges, and biomedical wastes.
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Action (’ltatlon Requirements

Asbes[os  waste storage  management 6 CCR [007-2,  Par-t  B, Section  5.4

Asbestos  waste handling  management 40 CF-R 61, subpart  M

j) “inert  maleri~l”, which includes solids that are not soluble  in
water and therefore nonputrescible,  together with such minor

ammlnts and types of other materials  that do not significantly
afftct the inert  nature of such  solids. ‘he term includes,  but is
not limited to, earth, sand, gravel, rock, concrete  that has been in
a hardened state for at least 60 days, masonry, asphait-pavillg
fragments, and other inert solids, including those that the
Colorado Department of I{ealtb may identify by regulation.

[f present, only small quantities  of industrial, community, and
commercial  wastes  are expected  from stockpiles  at RMA.

No special  testing requirements  are specified for solid wastes; the
management  and disposal  rules are strictly  oriented toward
imposing minimum engineering  and technology  requirements.

Asbestos  waste will be managed  according  to applicable substantive
requirements for asbestos  storage.

Prevent  discharge  of visible emissions during collection, processing,
packaging, or transporting any asbestos-containing wastes; deposit
asbestos-containing waste as possible at disposal  site; mark
transport vehicle appropriately during loading  and unloading
operations.

5 CCR 1001-8, Regulation  Part B, Section Asbestos  waste will be managed  according  to applicable substantive
8. B.111.C.8 requirements for asbestos  handling, transportation,  and storage.
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Actitm (’ltalifln Reqllirements

I’Cl] slorage 40 (’l R 761 65 Storage facilities  must be constructed  with adequate  roofs. walls;

have impervious  floors  with curbs (no floor drains expansion joints
or other openings);  be located  above 100 year floodplain (applies to
f)Clls at concentrations  of 50 ppm or greater)

Temporary storage (<30 days) of PC13  containers  containing non-
liquid  PCEls,  such as contaminated soil, rags, debris  need not
comply with  above requirements.

Containers  must be dated when they are placed in storage.

A II storage areas must be properly  marked and stored articles must
be checked for leaks every  30 days.

[’Cl]  decontamination  standards

1 reatment,  storage, or disposal of
hazardous wastes  in waste piles

40 (-FR  761.79

40 (-I-R  Part  264

6 (’CR 1007-3 Part 264
40 (’I:R  Part  268

6 CCR 1007-3 I’art 268

Treatment  and disposal of hazardous debris 40 CFR 268.45
6 CCR  1007-3,  Part  268.45

Design  and operating requirements  for 40 CFR  264.251

waste piles that contain hazardous  wastes 6 CCR  1007-3  Sect 264.251

PCII containers  to be decontaminated  by triple rinsing of internal
surfaces  with  solvent containing  <50 ppm PC13.

Wastes stored in stockpiles that are determined to be RCRA
hazardous wastes must be stored, treated, and disposed in
compliance with all substantive  requirements of Part 264 as
indicated  in Exhibit  I -3 of the CERCLA Compliance with Other
Laws Manual including 40 CFR Part 264 Subpart  6 and LDRs-U”I’S
if placement  occurs.

I{azardous  debris must be treated using specific technologies to
extract, destroy, or immobilize  hazardous constituents on or in the
debris. In certain cases afler treatment, the debris may no longer be
subject to RCRA Subtitle C Regulation.

[Refer to Table A-20 for citations and requirements relevant to both
on-post and off-post solid waste landfills.  ]

Waste piles that contain hazardous wastes  must:

TiFi It%
.—
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Ac[it~n (’llalion Requirements
.

●

●

●

9

●

●

I lavc a iincr that is designed, constructed, and installed to
prevent  migration of wastes out of the piie into adjacent  soii,
grt)llndwater,  or surface water.
Ile constructed wilh materials  to prevent failure, physical contact
with tile waste, and ti~at wili endure stress of installation  and
daiiy operation.
[k piaced on a foundation  that provides  support  to prevent
faiiure of the liner.
Be installed to cover all surrounding earth likely  to be in contact
with the waste or Ieachate.
t Iave a Ieachate  collection system.
i Iave a run-on control system capable  of preventing flow onto
tile active portion of the pile during peak discharge  from at least
a 25-year storm.
1 Iave a run-off  management  system to collect and control at least
the water voiume resulting from a 24-hour, 25-year  storm.
De covered or managed properly if the pile contains  any
particulate  matter which may be subject to wind dispersal.

6 CCR  1007-3

Incompatible  wastes in waste piles 40 CFR 264.257
6 CCR 1007-3 Sect 264.257
40 CFR 264.17 (b)
6 CCR 1007-3 Sect 264. 17(b)

Ciosure and post-closure care of waste 40 CFR 264.258

piles 6 CCR iO07-3  Sect 264.258

Colorado regulations  are more stringent than federal requirements
by requiring that run-on and run-off control systems  are designed
and operated  to coilect and control the water volume resuiting from
a 24-hour,  100-year  storm.

Incompatible wastes must not be placed in the same pile unless 40
CFR 264.17  (b) is complied with.  Incompatible wastes  must be
separated from other materials.

At ciosure, the owner or operator  must remove or decontaminate all
waste residues and manage them as hazardous  wastes.

RMA ARARS Ii’%
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Action (’ll;]tlon Requirements

“I emporary (JIIIIS

Wo ker Pro-r

}Iealth  and safety  protection

40 (’f ’R 264, Subpart S “1 he (-AM[J  regulations allow for exceptions from otherwise
6 (-’(’R 1007-3,  I’iirt 204 SUbpiIII S generally  applicable  l, IIRs-UTS  and minimum  technology

requirements for remediation  wastes  managed  at CAM Us. Illese
regulations provide flexibility and allow for expedition  of remedial
decisions  in the management  of remediation  wastes.  One or more
CAM Us may be designated  at a facility.  Placement  of hazardous
remediation wastes  into or within  the CAM(J  does not constitute
land disposal  of hazardous  wastes so the LDRs-UTS are not
triggered.

6 CCR 1007-3  Sect 264.553
40 CFR 264.553

29 CFR  Part  1910

29CFR  1910.120  (b)to (j)

Design,  operating, or closure standards for temporary tanks and
container storage areas may be replaced  by alternative  requirements.
Ile ‘1-U must be located  within  the facility  boundary, used only for
the treatmenthtorage  of remediation  waste, and will be limited  to
one year of operation with a one year extension upon approval by
the regulatory  authority.

29 CFR 1910 provides guidelines  for workers engaged in activities
requiring protective  health and safety  measures regulated by 0S1 1A.
Requirements provided in 29 CFR I91O. 120 apply specifically  to
the handling  of hazardous  waste/materials at uncontrolled hazardous
waste sites.

29 CFR 1910.120  (b) through (j) provides guidelines  for workers
involved in hazardous  waste operations and emergency response
actions  on sites regulated under  RCRA and CERCLA.

Specific provisions  include the following:

s 1%
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Action (’11:111011 Requirements

.

●

●

●

●

●

9

●

●

●

●

●

I Icalth and safety prt~gram  participation required by all on site
workers
Site characterization and analysis
Site control
(h site training
Medical surveillance
Engineering  controls
Work practices
Personal  protective equipment
Emergency response  plan
Drum handling
Sanitation
Air monitoring

Worker  exposure ACGIII !991- 1(192 [lUCI
NIOSII  1990 I I l](s]
29 CI’R 1910.1000

Chemical  -specific  worker exposure  guidelines established  by
0S1 1A, ACGlt  1, and NIOSII  are outlined in I“able A-46.

(OSHA regulations  and other health and safety requirements are
actually independently  applicable  requirements, not ARARs or
‘1’13Cs,  ACGIH  and NIOSH values are provided as guidelines. )

w-mwater ~

Discharge of stormwater to on-post surface 40 CI:R Parts 122-125
waters

Standard  for asbestos  waste disposal 40 CFR 6 I Subpart  M

Stormwater runoff,  snow melt runoff,  and surface runoff  and
drainage associated with industrial activity  (as defined in 40 C1’R
122) from RMA  remedial actions that disturb 5 acres or more and
that discharge to surface  waters shall  be conducted  in compliance
with the stormwater  management regulations.

Prevent discharge of visible  emissions during collection, processing,
packaging, or transporting any asbestos-containing waste; deposit
asbestos-containing waste as soon as possible at disposal  site; mark
transport vehicles appropriately during loading and unloading
operations.

RMA AR.ARS  It%
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Action (’ll<]li[ln Requirements

riYb!!ldKt!Qlm (’olorfi(lo  Rcv I~cd S[atute,  SccII(lIl 25- I 2- 1 he (“olorado Noise Abatemen[ Statute  provides that:
Iol

a. “Applicable  activities  shall be conducted  in a manner so any
noise produced is not objectionable  due to intermittence,  beat
frequency,  or shrillness.  Noise is defined to be a public nuisance
if sould  levels  radiating  from a propetiy line at a distance  of
twenty-five  R or more exceed  the sound levels  established  for
the following  time periods  and zones:

7:00 a.m. to 7:00  p.m. to

Z9ne next 7:00 g~. 7:00 aJm
Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
light Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b.

c.

d.

e.

In the hours between 7:00 a.m. and the next 7:00 p.m., the noise
levels permitted in Requirement a (above) maybe increased by
ten decibels for a period of not to exceed fifieen minutes in any
one-hour period.

Periodic,  impulsive, or shrill noises shall  be considered a public
nuisance  when such noises are at a sound level of five decibels
less than those listed in Requirement a (above).

Construction projects shall be subject  to the maximum
permissible noise levels  specified for industrial zones  for the
period within  which construction is to be completed pursuant to
any applicable  construction  permit issued  by proper authority  or,
if no time limitation  is imposed,  for a reasonable  period of time
for completion of the project.

For the purpose  of this article, measurements  with sound level
meters shall  be made when the wind velocity at the time and
place of such measurement  is not more than five miles per hour.
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Action ( ‘Ilal loll Requirements
-

f In all sound level mea$ltremenls,  consi(leration shall bc given to
[Ile effect of the wnbient  noise level created  by the
encompassing noise of {he environment  from all sources  at the
time and place of such sound level measurements.”

RMA  ARARS li96
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Action Citation Requirements

Worker  Pro-I

t lealth  and safety  protection 29 CI’R  Part  1910 29 CFR  1910 provides guidelines  for workers  engaged in activities
requiring protective health and safety measures  regulated by OSt 1A.
Requirements  provided in 29 CFR 1910.120 apply specifically to
the handling of hazardous waste/materials at uncontrolled  hazardous
waste sites.

29 CFR 1910. 120(b) through (j) provides guidelines for workers
involved in hazardous waste operations and emergency response
actions on sites regulated under the RCRA and the CERCLA.

Specific provisions include the following:

29 CFR  1910.120(b)  to ~)

Worker exposure ACGIH  199 I -1992 [TBC]
N1OSH 1990 [TBC]
29CFR  I9IO.1OOO

●

●

●

●

●

●

●

●

●

●

9

●

Health and safety program participation required by all on–site
workers
Site characterization and analysis
Site control
On–site training
Medical surveillance
Engineering controls
Work practices
Personal protective equipment
Emergency response  plan
Drum handling
Sanitation
Air monitoring

Chemical-specific worker exposure guidelines established by
OSHA, the ACGIII, and NIOSH are outlined in Table A-46.

(OSHA regulations and other health and safety requirements are
actually independently applicable regulatory requirements, not
ARARs or TBCS. ACGII  I and NIOSII  values are provided as
guidelines.)

RMA  ARMS  II!%
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Acti{)n (’ll:]lit~n Requirements

Air  emi$si{)ns  during demolition” 5 (’(_’l{ 1001” 1, Rc:(llali(Jn  I, Colorado  air poilution  regulations require owners  or operators of
s(~urces  that emit fugitive particulate  to minimize emissions

Sccli[Jn  Ill ([)) through use of aii avaiiabie practicai methods to reduce, prevent,
5 C’(’R 1001-5, Rcgulati(}n 3 and control emissions.  [n addition,  no off-site transport of
5 CCR 1001- 2,” Scclion II particulate  emissions is allowed. A fugitive dust control measure

wiii be written into the work pian in consultation with the state for
tile remediai activity.

Estimated emissions from the proposed  remediai activity  per
Colorado APEN requirements.

Standard for asbestos waste  disposai

Emission controi for opacity

Emission of hazardous air pollutants

Voiatile  organic chemical  emissions

40 CI-R 61 Subpart  M

5CCR 1001-3
Rcguiati(ln 1, Section  II

5 CCR 1001- 10, Regulation  8
40 CFR Part 61

42 USCS Section  7412

5 CCR 1001-9, Regulation  7

Prevent discharge of visible emissions  during collection, processing,
packaging,  or transporting any asbestos-containing  wastes; deposit
asbestos-containing  waste as soon as possibie  at disposal  site; mark
transport vehicie appropriately  during ioading and unioading
operations.
Demolition  of structures shall  not cause the emission  into the
atmosphere of any air poiiutant that is in excess of 20°/0 opacity.

Emission of certain hazardous  air poilutrmts is controlled by
NESIIAPS. Demolition  of structures  could potentially cause
emission of hazardous  air pollutants.

National standards  for site remediation sources that emit hazmlous
air pollutants are scheduled  for promulgation  by the year 2000.
Standards  wili be developed for 189 iisted hazardous air pollutants.

VOC regulations  apply to ozone nonattainment areas. The air
quality  control area for RMA  is currently nonattainment for ozone.
Disposal of VOCS is regulated for aii areas, including ozone
nonattainment.  The regulations controi the disposai  of V{IL’S by
evaporation  or spiiiing  unless reasonable avaiiabie controi
technologies  are utilized.

-m I IV6
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Action Cilalif~r] Requirements

(Mt)r  emissif)ns 5 (’(’1< 1001”  -II, Rcgtllatio!l  2 (’olorado  odor emission regulations  require that no person shall
allow  emission of odorous air contaminants that result in detectable

odors that are measured in excess of the following  limits:

1)

2)

For residential and commercial areas--odors detected afier the
odorous air has been diluted with seven more volumes  of odor-
free air
For all other land use areas+dors  detected afler the odorous  air

Air  emissions  from diesel powered 5 CC-R 1001-15,  Regulation 12
vehicles associated  with demoliti~~n

has been diluted with 15 more volumes of odor-free air

Colorado  Diesel-  Powered  Vehicle Emission Standards for Visible
Pollutants apply to motor  vehicles intended, designed,  and
manufactured primarily  for use in carrying passengers  or cargo on
roads, streets, and highways,  and state as follows:

1)

2)

3)

No person shall emit or cause to be emitted into the atmosphere
from any diesel-powered  motor vehicle weighing 7,500 pounds
and less, empty weight, any air contaminant,  for a period greater
than five (5) consecutive  seconds, which is of such a shade or
density as to obscure  an observer’s vision to a degree  in excess
of 400/0 opacity.
No person shall  emit or cause to be emitted into the atmosphere
from any diesel-powered  motor vehicle weighing more than
7,500 pounds,  empty weight, any air contaminant,  for a period
greater than (5) consecutive  seconds, which is of such a shade or
density as to obscure  an observer’s  vision to a degree in excess
of 35°A opacity, with  the exception of subpart  “C”.
No person shall emit or cause to be emitted into the atmosphere
from any naturally aspirated  (non-turbocharged)  diesel-powered
motor vehicle  weighing  more than 7,500 pounds,  empty weight,
operated  above 7,000 R (mean sea level) any air contaminant for
a period greater  than five (5) consecutive seconds,  which is of
such  a shade or density as to obscure  an observer’s vision to a
degree in excess of 40% opacity.

RMA ARARS l%
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Action (’ltallon Requirements

Visibility protection

Determination of hazardous  waste

40 (-f’R  5 I 300-307”

40 L’I’K 5226-29

5 (’(’R 1001-14
CRS Section  42-4-307(8)

40 CFR 262.1 I
6 CCR 1007-3  Sect 262.1 I
40 CFR 261
6 CCR 1007-3 Part 261

4 )

5)

Any  diesel-powered  motor vehicle exceeding  these requirements
shall  be exempt for a period of 10 minutes if the emissions  are a
direct result of a cold engine start-up and provided the vehicle is
in a stationary position.
I-hese standards shall apply  to motor vehicles  intended,
designed, and manufactured primarily  for travel or use in
transporting persons, property, auxiliary equipment, and/or cargo
over roads, streets,  and highways.

Demolition  of structures must be conducted  in a manner  that does
not cause  adverse impacts on visibility.  Visibility  impairment
interferes with  the management,  protection, preservation  or
enjoyment of federal  Class 1 areas.

Ihe Colorado Ambient Air Quality Standard for the AIR Program
area is a standard  visual range of 32 miles. The averaging time is 4
hours. The standard applies  during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain Standard Time or Mountain
Daylight  Time, as applicable).  The visibility  standard applies only
during hours when the hourly average humidity  is less than 70Y’o.

Wastes generated  during the demolition of structures  must be
characterized.  Solid wastes must be evaluated  according to the
following method to determine whether the waste is hazardous:

● Determine whether the waste is excluded  from regulation  under
40 CFR 261.4

● Determine whether the waste is listed under 40 CFR Part 26 I
● Determine whether the waste is identified in 40 CFR Part 26 I by

testing the waste  according to specified test methods  and by
applying  knowledge  of the hazardous  characteristics of the waste
in light  of the materials or the process used

ii- RS I /96
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Actit}n (’llali(~n Reuuircrnents

Soiid waste  classification

40 (’l R 260

6 (’(’R 1007-3” i’;]rt 26(I
40 C’I”  R 261 2

6 CUR I(N)7-I  Sect 261 2
40cI’R 2614 (n)

6 CCR iO07-3  Sect  261.4(a)
40 Cf-R 26010-3 i

6 (.’CR 1007-3  Sect  260.30-3 i

Soiid wasle delcrmiilall(~n l)rums,  dchris,  aild cq~lipment  I“ronl  structures  that stockpiled must

be evaluated to determine  whetiler  it rn:]y be recycicd or reused or
whcliler  it is a soiid wasle.

A solid waste  is any discarded material that is not excluded by 40
CI;R 261.4 (a) or that is not excluded by a variance granted  under
40 CIR 260.30  and 260.31. Discarded material includes
abandoned, recycled, and waste-like  materials. Ilese materials
may have any of the following  qualities:

● Abandoned material may be
- disposed of
- burned  or incinerated
- accumulated, stored,  or treated before or in lieu of being

abandoned by being disposed,  burned, or incinerated
● Recycled  material which is

- used in a manner  constituting disposal
- burned  for energy recovery
- reclaimed
- speculatively  accumulated

● Waste-like  material is material that is considered inherently
wastelike

If a generator of wastes has determined that the wastes do nol meet
the criteria for hazardous  wastes, they are classified as solid wastes.
The Colorado solid waste rules contain five solid waste categories.
Ile waste categories  include the following:

6 CCR 1007-3,  Section I

1) “Industrial  wastes”, which includes all solid wastes resulting
from the manufacture of products or goods by mechanical or
chemical processes.

RMA  ARARS II%
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ActifJr~ ( ‘1l;l[  1011 Requirements

2) “Community  waslcs”, which includes all solid wastes generated

by the rlonc(m~mercinl  and nonindustrial activities ofprivatc
individuals  of the community  including solid wastes from

streets,  sidewalks,  and alleys.

3) “Commercial  wastes”, which includes  all solid wastes  generated
by stores, hotels, markets, offices, restaurants,  and other
nonmanufacturing  activities, with the exclusion of community
and industrial wastes.

4) “Special  wastes”, which includes  any solid waste that requires
special handling or disposal  procedures.  Special  wastes  may
include, but are not limited to, asbestos, bulk tires,  or other bulk
materials, sludges, and biomedical  wastes.

5) “Inert material*’, which includes  solids  that are not soluble in
water and therefore nonputrescible, together with such minor
mounts and types of other materials that do not significantly
affect the inert nature of such solids.  Ihe term includes,  but is
not limited  to, earth, sand, gravel, rock, concrete  that has been in
a hardened  state for at least 60 days,  masonry, asphalt-paving
fragments,  and other solids, including those that the Colorado
Department  of Health may identify  by regulation.

If present, only small quantities of industrial,  community, and
commercial  wastes are expected  from slurry wall installation  at
RMA.

No special testing requirements are specified for solid wastes;  the
management and disposal rules are strictly  oriented toward
imposing minimum  engineering  and technology  requirements.

mx
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Action (’llati[)n Requirements
.

w WJmnagmlcr!!

Asbestos  waste  storage management

Asbestos  waste  handling  management

PC13 decontamination  standards

Treatment,  storage, or disposal  of
hazardous  waste

6 U(’R 1007-2, I)art II, Scctiol]  54

40 C’I’R 61, Slltym[t M

5 CCR 1001  -10,” Regulation  Part  [],

Section  8 11.111.c.8

40 CFR 761.65

40 CFR 761.79

40 CFR Part 264
6 CCR 1007-3 Part 264

Asbestos waste will be managed according  to applicable  substantive
requirements for asbestos storage.

Prevent  discharge  of visible emissions during collection, processing,
packaging, or transporting  any asbestos-containing  wastes; deposit
asbestos-containing waste as possible at disposal site; mark
transport vehicle appropriately during loading and unloading
operations.

Asbestos waste will be managed according  to applicable  sdmtantive
requirements for asbestos  handling,  transportation,  and storage.

Storage facilities must be constructed with  adequate roofs, walls;
have impervious  floors with curbs  (no floor  drains expansion  joints
or other openings); be located  above 100 year floodplain  (applies to
PCBS at concentrations of 50 ppm or greater)

Temporwy storage (<30 days)  of PCB containers containing non-
liquid PC13s,  such as contaminated soil, rags, debris need not
comply with above requirements.

Containers must be dated when they are placed  in storage.

All storage areas must be properly marked and stored articles must
be checked  for leaks  every 30 days.

PCB containers  to be decontaminated by triple  rinsing of internal
surfaces with solvent containing ~50 ppm PCB.

If structure demolition at RMA generates hazardous  wastes, the
wastes  must be treated and stores in accordance  with RCRA
regulations.

RMA ARARS 1~6
—
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Action (’ililli{~n Requirements
.

40 (“l R I’art 201 S(lbpm 1, Wastes  stored in stf~ckpiles  that are determined  to be RCRA
6 (“(”R  1007-1 S(lbpall  1. hazardous  wastes must be stored, treated, and disposed  in
40 (’I” R I’ilrt 268 compliance  with RCRA  regulations, including LDRs-UTS
6 (’C’f< 1007-3  I’iirl 208 placement occurs

40 Cf:R l’art 2(A S(lhpart  I Applicability  of substantive  requirements  for containers.
6 C’CK 10[)7-3 I’;irt 264 Subpart  I

if

I’reatment  and disposal ofhazardt~us debris  40 CFR  26845
6 (’CR 1007-3 Sect 268.45

Corrective  Action  Management  [Jnits

Temporary Units

6 CCR 1007-3 Some of the Colorado standards  for owners and operators  of
hazardous waste  management,  storage, and disposal  facilities are
more stringent than the equivalent  federal regulations. Ilese
standards are detailed in Appendix A, Table A-12.

I{azardous debris  encountered  during slurry wall installation must
be treated using specific technologies to extract, destroy, or
immobilize  hazardous constituents on or in the debris.  [n certain
cmes afler treatment, [he debris may no longer be subject  to RCRA
Subtitle C regulation.

40 CFR 264, Subpart  S The CAMU  regulatitms allow for exceptions from otherwise
6 CCR 1007-3, Part 264 Subpart  S generally applicable 1. DRs-UTS  and minimum  technology

requirements for remediation  wastes  managed at CAMUs.  These
regulations provide  flexibility and allow for expedition of remedial
decisions in the management  of remediation  wastes. One or more
CAMUs  may be designated  at a facility.  Placement  of hazardous
remediation  wastes  into or within  the CAMU does not constitute
land disposal  of hazardous  wastes so the LDRs-UTS are not
triggered.

Design, operating, or closure standards  for temporary  tanks  and
container  storage areas may be replaced by alternative  requirements.
l’he  T“U must be located  within  the facility  boundary,  used only for
the treatmentistorage of remediation  waste, and will be limited to
one year of operation with a one year extension upon approval by
the regulatory  authority.

6 CCR 1007-3 Sect 264.553
40 CFR 264.553

RM
—
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Action (’ilat  ion Requirements

on-post  land dispmai  of ha72rdous  wasles

~rmwater  ~

Discharge  ofstormwater  to on-post  surface
water

40 [’l R I’Art 264 Ilnsed upon a determination of whctiler tile disposai  technique
~ (’(’1{  1007-”]  I’art 261 constitutes piaccmcnt, i .[)Rs-U”I-S  may be applicable. If piacement
40 (’1 R I’att 268 occurs,  the on-site  disposai  faciiity  must compiy with tile
6 C(’R l(K)7-1 l’arI 268 substantive requirements  of40 Cl;R 264 (6 CCR 1007.3 Part 264)
I;l)A/5110jLi-8(~iO(lo”  [ I 13t’] and 40 Ci:R  f’art 268 (6 CCR 1007-3 Part 268).

40 C’I  R [’al_tS 122-125 Storrnwater runoff, snow melt runoff, and surface  runoff and
drainage associated  with industrial  activity  (as defined in 40 CFR
i 22) from RMA remediai actions  that disturb 5 acres or more and
that discilarge to surface waters shaii be conducted in compliance
with the stornlwater management  regulations.

Colorado  Revised  Statute, Section 25-  i 2- Ti}e Coiorado  Noise  Abatement Statute provides that:
103

a. “Appiicabie  activities shall be conducted  in a manner so any
noise produced  is not objectionable  due to intermittence, beat
frequency, or shrillness. Noise  is defined to be a pubiic  nuisance
if souid ieveis  radiating  from a property iine at a distance  of
twenty-five  R or more exceed the sound Ieveis established  for
the following  time periods and zones:

7:00 a.m. to 7:00 p.m. to
t 7:oo&lm

Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
Light  Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b. In the hours between 7:00 a.m. and the next 7:00 p.m , the noise
levels permitted in Requirement a (above) maybe increased by
ten decibeis  for a period of not to exceed fifleen minutes in any
one-hour  period.

RMA  ARARS 1/96
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Ac!it~n (’hat loll Requirements

c I’eri(dic,  impulsive,  or shrill noises shall be considered  a public
nuisance  when such noises are at a sound level of five decibels
less than those listed in Requirement  a (above).

d. Construction projects shall  be subject to the maximum
permissible  noise levels  specified  for industrial  zones for the
period within  which construction is to be completed  pursuant  to
any applicable  construction permit issued  by proper  authority or,
if no time limitation  is imposed, for a reasonable period of time
for completion  of the project.

e. For the purpose  of this article, measurements  with sound level
meters shall be made when the wind velocity at the time and
place of such  measurement is not more than five miles per hour.

f, In all sound level measurements, consideration shall be given to
the effect of the ambient  noise level created by the
encompassing noise  of the environment from all sources  at the
time and place  of such  sound  level measurements.”
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Action (’ital  ion Requirements. .

Ww!w rLYL@Qn

tlcallh  and safely prolcclion 29 (’1 f{ I)alt 1910 29 CFR 1910 provides guidelines  for workers engaged  in activities
requiring protective health  and safety  measures regulated  by 0S1 IA.
Requirements provided in 29 CFR 1910.120  apply specifically to
the handling of hazardous  wastelmaterials  at uncontrolled  hazardous
waste sites.

29 CFR  1910. i 20 (b) through (j) provides guidelines for workers
involved in hazardous  waste operations and emergency  response
actions on sites regulated under RCRA and CERCL,A.

Specific provisions include the following:

29 CI:K  1910,120  (b) to(j)

●

●

●

●

9

●

●

●

●

●

●

●

i Iealth and safety program participation required by all on-site
workers
Site characterization  and analysis
Site control
On-site training
Medical surveillance
Engineering controls
Work practices
Personal  protective  equipment
Emergency response plan
Drum handling
Sanitation
Air monitoring

Worker  exposure

29 CFR 1926 Subpart P

ACGIII  1991-1992  [TBC]
NIOSfl  1990 [113C]
29CFR  1910.1000

29 CFR 1926 Subpart  P provides guidelines  for workers engaged  in
activities related  to construction  and utilization  of trenches and
ditches.

Chemical--specific  worker exposure  guidelines  established  by
OSl{A,  ACGI}{,  and NIOSI{  are outlined in Table A-46.
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Action (’ilat  ion Requirements .

(0S1  IA regulations and o(her health and safety  requirements are
actually independently  applicable regulatory requirements, not
ARARs  or T13CS.  ACGII  I and NlOSt I values  are presented as
guidelines.  )

Air emissions during trench construction 5 C(’R 1(101 3, Kcglilation  1,

Sccli(Jt~ Ill (1))
5 CCR  IO(II -5, Regulation 3
5 CCR 1001-2, Section  II

Emission control for opacity

Emission ofhazmious air pollutants

Volatile  organic chemical emissions

5(-CR  1001-3
Regulation 1, Section  II

5 CCR 1001-10, Regulation 8
40 Cl:R f’art 6 I

42 [JSCS Section  7412

5 CCR 1001-9, Regulation 7

Colorado air pollution regulations require owners  or operators  of
sources  that emit fugitive particulate  to minimize emissions
through use of all available practical methods  to reduce, prevent,
and control emissions.  No off-site transport of particulate matter
allowed. A fugitive  dust control measure will be written into the
work plan in consultation  with the state for each remedial activity.

Estimated  emissions from the proposed remedial  activity  per
Colorado APEN requirements.

Trench construction  shall  not cause the emission  into the
atmosphere of any air pollutant that is in excess of 20°/0 opacity.

Emission  of certain hazardous  air pollutants is controlled by
NESHAPs. Trench construction  could cause volatization of some
organic and metal contaminants.

National  standards  for site remediation sources  that emit hamrdous
air pollutants are scheduled  for promulgation  by the year 2000.
Standards  will be developed for 189 listed hwzmlous air pollutants.

VOC regulations  apply to ozone nonattainment areas. The air
quality  control area for RMA is currently nonattainment for ozone.
Storage and transfer of VOCS  and petroleum liquids are controlled
by these requirements.
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t i

Action ( ‘italit)n Requirements

llisp(~sal  of V()(’s is regulated f{)r all areas, including oz,one
[~f)l}titt:iir]lllent. ‘1’hc regl]la[ions  c~mtrol the disposal  of VUCS  by
evaporation or spilling  unless  reasonable  available control
Iechnologic.s  arc utili7cd.

Wt)r emissions

Air emissions from diesel-powered
vehicles associated with [rrnch

construction

5 (’(”R 1001 -<1,” Regulation  2

5 CCR 1001-15,  Regulation  12

Colorado  odor emission regulations require that no person shall
allow emission of odorous  air contaminants that result in detectable
odors that are measured in excess of the following  limits:

1)

2)

For residential and commercial  areas+dors  detected afler the
odorous air has been diluted with seven  more volumes of odor-
free air

For all other land use area—odors detected after the odorous air
has been diluted with 15 more volumes of odor-free  air

Colorado Diesel-Powered  Vehicle Emission Standards  for Visible
Pollutants  apply to motor vehicles intended, designed,  and
manufactured  primarily  for use in camying passengers  or cargo on
roads, streets, and highways,  and state as follows:

1)

2)

No person shall  emit or cause to be emitted into the atmosphere
fi-om any diesel-powered  motor vehicle  weighing 7,500 pounds
and less, empty weight, any air contaminant,  for a period greater
than five (5) consecutive seconds, which is of such  a shade or
density as to obscure  an observer’s  vision to a degree in excess
of 400/0 opacity.
No person shall emit or cause to be emitted into the atmosphere
from any diesel-powered  motor vehicle  weighing more than
7,500 pounds,  empty weight, any air contaminant, for a period
greater than (5) consecutive seconds, which is of such a shade or
density as to obscure  an observer’s vision to a degree in excess
of 35°/0 opacity, with the exception  of subpart  “C”.
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Action (’ilalit)n Requirements

Visibility protection 40 CFR 5 I 300-307
40 Cl:R 52.26-29

5CCR  1001-14

CRS Section  42-4-307(8)

3)

4)

5)

No person shalt  emit or cause to be emitted into the atmosphere

from any naturally aspirated  (non-turbocharged)  diesel-powered
motor  vehicle  weighing  more than 7,500 pounds, empty weight,
operated above 7,000 fl (mean sea level) any air contaminant  for
a period greater  than five (5) consecutive  seconds,  which is of
such  a shade  or density as to obscure an observer’s vision to a
degree in excess of 40V0 opacity.
Any diesel-powered  motor vehicle exceeding  these requirements
shall be exempt for a period of 10 minutes if the emissions are a
direct result of a cold engine start-up and provided the vehicle is
in a stationary  position.
These standards  shall  apply to motor vehicles  intended,
designed, and manufactured primarily  for travel or use in
transporting persons,  property, auxiliary  equipment, and/or cargo
over roads,  streets,  and highways.

Trench construction  must be conducted  in a manner  that does not
cause  adverse  impacts  on visibility.  Visibility impairment  interferes
with  the management, protection, preservation, or enjoyment  of
federal Class 1 areas.

The Colorado Ambient Air Quality Standard  for the AIR Program
area is a standard  visual range of 32 miles. The averaging time is 4
hours. The standard applies  during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain Standard  Time or Mountain
Daylight  Time, as applicable). The visibility standard applies only
during hours when the hourly average  humidity  is less than 700%.
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Action (“ilat  ion Requirements

[)iscl]arge  of storrnwater  to on-post surface 40 CFR  Parts  122-125
walers

NO se abakrmn.ii

Stormwater  runoff,  snow melt runoff,  and surface  runoff  and
drainage associated  with industrial activity  (as defined in 40 CI’R
122) from RMA  remedial  actions that disturb 5 acres  or more and
that discharge to surface waters shall be conducted  in compliance
with the stormwater  management  regulations.

Colorado  Revised Statute, Section  25-12- The Colorado  Noise Abatement  Statute provides that:

I 03
a. “Applicable  activities  shall be conducted in a manner so any

noise produced is not objectionable  due to intermittence,  beat
frequency,  or shrillness. Noise is defined to be a public nuisance

if sound  levels radiating  from a property  line at a distance  of
twenty-five  R or more exceed the sound levels established  for

the following  time periods and zones:

7:00  a.m. to 7:00 p.m. to
. 0 QJn. t 7:00 iLfn

Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
Light  Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b. In the hours  between 7:00  a.m. and the next 7:00  p.m., the noise
levels permitted  in Requirement  a (above)  maybe increased  by
ten decibels for a period  of not to exceed fifieen  minutes in any

one-hour  period.

c. Periodic,  impulsive,  or shrill noises shall be considered a public
nuisance when such noises are at a sound level of five decibels
less than those listed in Requirement  a (above).
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Actitm (’lldllon Requirements

d. {’obstruction  projects  shall be subject to the maximum
permissible  noise levels  specified for industrial  zones  for the
period within  which construction is to be completed pursuant to
any applicable  construction permit issued by proper authority  or,
if no time limitation  is imposed,  for a reasonable period of time
for completion of the project.

e. For the purpose  of this article, measurements  with sound level
meters shall  be made when the wind velocity at the time and
place  of such measurement  is not more than five miles per hour.

f. In all sound level measurements,  consideration shall  be given to
the effect of the ambient noise level created by the
encompassing noise  of the environment horn all sources at the
time and place of such sound level measurements.”
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Action (-ilal  ion Requirelnents .

I lealth and safely prelection 29 (’I:R  l)art  1910 29 CI:R  1910 provides guidelines for workers engaged  in activities
requiring  protective  health and safety measures  regulated  by 0S1 1A.
Requirements  provided in 29 CFR 1910.120 apply specifically  to
the handling of hazardous  wasteimaterials at uncontrolled  hazardous
waste sites.

29 CI:R 1910.120  (b)to  (j) 29 CFR 1910.120  (b) through (j) provides guidelines for workers
involved  in hazardous  waste operations  and emergency  response
actions on sites regulated under RCRA and CERCLA.

Specific  provisions include the following:

● Health and safety  program participation  required by all on-site
workers

● Site characterization  and analysis
● Site control
● On-site training
● Medical  surveillance
● Engineering controls
● Work  practices
● Personal protective equipment
“ Emergency  response plan
● Drum handling
● Sanitation
● Air monitoring
Chemical-specific  worker exposure guidelines established  by
OSHA,  ACGIH,  and N1OSI{ are outlined in Table A-46.

(OSHA  regulations  and other health and safety requirements are
actually  independently  applicable requirements, not ARARs and
TBCS. ACGIH  and NIOSII  values are presented  as guidelines. )
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Table A-16  Action-S~ecific ARARs and TBC s for Caps/Covers Page  2 of 6

IIesigtiinstallat ion ofcaps/covers f;lnal (’ovrrs (JI1 1 laz~irdt)us  Waslc
I.andiills  and Surface Impoundments
l: PA/530 /SW-89W47  [ l“DC]

Particulate  emissions  during cap/cover 5 CCR  1001-3,  Kcgulaiion  1,

installation Section Ill (i))
5 (XR 1001-5, Regulation 3

Emission  control  for opacity 5 CCR  1001-3,  Regulation  I; Section  II
>

Emission  of hazardous  air pollutants 5 CCR 1OOI-10, Regulation  8
40 CFR Part 61

42 USCS Section 7412

Caps and covers must be designed  and installed to prevent  wind
dispersal  of hazardous wastes.  They should be designed,
constructed, and installed as specified in EPA/530/SW-89/047.

Colorado air pollution  regulations require owners or operators  of
sources that emit fugitive  particulate  to minimize emissions
through use of all available  practical  methods  to reduce, prevent,
and control emissions.  Excavation  and backfilling  of soils
conducted in a manner  that will not allow or cause the emission in
excess  of 20°/0 opacity. In addition, no off-site transport of
particulate  matter is allowed. A figitive dust control measure will
be written into the work  plan in consultation  with the state for this
remedial activity.

Estimated emissions horn the proposed remedial activity per
Colorado APEN requirements.

Installation of caps/covers  shall not cause  the emission into the
atmosphere  of any air pollutant  that is in excess  of 20°/0 opacity.

Emission of listed hazardous  air pollutants is controlled by
NESHAPS. Installation of caps/covers could potentially cause
emission of hazardous  air pollutants.

National standards for site remediation sources that emit hazardous
air pollutants are scheduled  for promulgation by the year 2000.
Standards  will be developed for 189 listed hazardous  air pollutants.
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Acti~Jrl (’ltalit)n Rcuuircnlcnts

odor  emissions 5 (_’(’R 1001- 4,” Rcgulalion  2

Air emissions  from diesel  powered 5 CCR 1001-15, Regulation 12
vehicles  associated  with installation of
caps/covers

Voldlllc  orgalllc cllcmical  emissions 5 C’( R 1001 -9,” t{c~lll,lllol)  7 V(X’ regulations  apply 10 oztmc nonallainment areas.  ‘1 he air
quality  control area for RMA is currently nonattainment for ozone.
I)isposal of V(XS is regula[ed  for ail areas,  including ozone
nonattainment.  ‘1 he regulations control the disposal  of VOCs  by
evaporation  or spilling  unless  reasonable available control
technologies  are utilized.

Colorado odor emission regulations require that no person shall
allow  emission of odorous  air contaminants that result in detectable
odors that are measured in excess of the following  limits:

I ) For residential  and commercial areas-+ciors detected odorous air
has been diluted with seven more volumes  of odor-free air

2) For all other land use areas--odors  detected atler the odorous air
has been diluted with 15 more volumes of odor-free air

Colorado Diesel - Powered Vehicle Emission Standards for Visible
Pollutants apply to motor vehicles  intended,  designed,  and
manufactured primarily  for use in carrying passengers  or cargo on
roads, streets,  and highways, and state as follows:

1)

2)

No person  shall emit or cause to be emitted into the atmosphere
from any diesel-powered motor vehicle weighing 7,500 pounds
and less, empty weight, any air contaminant, for a period greater
than five (5) consecutive seconds,  which is of such a shade  or
density as to obscure  an observer’s vision to a degree in excess
of 400/0 opacity.
No person  shall  emit or cause to be emitted into the atmosphere
from any diesel-powered motor vehicle weighing more than
7,500 pounds,  empty weight, any air contaminant, for a period
greater than (5) consecutive  seconds,  which is of such a shade  or
density as to obscure an observer’s vision to a degree in excess
of 35°/0 opacity, with the exception of subpart  “C”.

RhiA  ARMS It%
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Action (’llal loll Requirements

3)

4)

5)

No person sl~all emit or cause to be emitted into the atlnosphere -
froll~ any na(urally  aspirated (non-turbocharged)  diesel-powered
motor vehicle  weighing  more than 7,500 pounds, empty weight,
operated  above 7,000 R (mean sea level) any air contaminant for
a period greater  than five (5) consecutive seconds,  which is of
such  a shade or density as to obscure  an observer’s vision to a
degree in excess  of 40?40 opacity.
Any diesel-powered  motor vehicle exceeding  these requirements
shall be exempt for a period of 10 minutes if the emissions are a
direct result of a cold engine start-up and provided the vehicle is
in a stationary position.
These standards  shall apply to motor vehicles  intended,

Visibility protection 40 CFR  51,300-307
40 CFR  52.26-29

5CCR  1001-14
CRS Section 42-4-307(8)

Discharge of stormwater to on-post surface 40 CFR Parts  122-125
waters

designed,  and manufactured  primarily  for travel or use in
transporting persons, property, auxiliary  equipment, andlor cargo
over roads, streets, and highways.

Installation of caps/covers must be conducted in a manner  that does
not cause  adverse impacts on visibility. Visibility impairment
interferes with the management, protection, preservation, or
enjoyment of federal Class 1 areas.

ll~e Colorado  Ambient  Air Quality  Standard  for the Al R Program
area is a standard  visual range of 32 miles. Ihe averaging time is 4
hours. The standard  applies during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain  Standard  Time or Mountain
Daylight  Time, as appropriate).  The visibility standard applies  only
during hours  when the hourly  average humidity  is less than 70Y0.

Storrnwater  runoff,  snow melt mnoff,  and surface runoff  and
drainage associated with industrial  activity  (as defined in 40 CFR
122) from RMA  remedial actions that disturb 5 acres or more and
that discharge to surface waters shall be conducted  in compliance
with  the stormwater  management regulations.

. 4RARS  1/%
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Action ~’ilatlol] Requirements

Corrective  Action  Management  I lnits 4(1 (-’[’R 264,  Subpart S 1 he CAM(J regulatitms  allow for exceptions from otherwise

6 CL’R 1007-3,  l)art 264 Subpart  S generally  applicable LDRs-U-l  S and minimum  technology
requirements  for remediation wastes  managed at CAMUs.  ‘1’hese
regulations  provide flexibility and allow for expedition of remedial
decisions in the management  of remediation  wastes.  One or more
CAM  Us may be designated at a facility.  Placement  of hazardous
remediation  wastes  iuto or within  the CAMU  does not constitute
land disposal  of hazardous wastes  so the LDRs-U’lS  are not
triggered.

Temporary  Unils 6 CCR 1007-3 Sect 264.553
40 CFR 264.553

[)esign, operating, or closure  standards for temporary  tanks and
container  storage areas may be replaced  by alternative  requirements.
‘1’he TU must be located within  the facility  boundary, used only for
the treatment/storage of remediation waste, and will be limited to
one year of operation with a one year extension upon approval by
the regulatory  authority.

Colorado  Revised Statute,  Section  25-12- The Colorado Noise Abatement Statute provides  that:
103

a. “Applicable activities shall be conducted in a manner so any
noise produced  is not objectionable  due to intermittence, beat
frequency, or shrillness. Noise is defined to be a public nuisance
if sound levels radiating from a property line at a distance  of
twenty-five  fl or more exceed the sound  levels established for
the following  time periods and zones:

7:00 a.m. to 7:00 p.m. to
ne rEXl_ZQQ&llL

Residential 55 db(A) 50 (.ib(A)
Commercial 60 db(A) 55 db(A)
l,ight  Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

IWA ARARS It%
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Actioi~ (’i(illiOll Reuuiren~ents

b,

c.

d.

e.

f.

In the hours between 7:00  a.m. and the next 7:00 p.m., the noise -
levels  pcrnlittcd i[] Requirement a (above) maybe increased by
ten decibels for a period of not to exceed fifieen minutes in any
one-hour  period,

Periodic, impulsive, or shrill  noises shall be considered  a public
nuisance  when such  noises  are at a sound level of five decibels
less than those listed in Requirement  a (above).

Construction projects shall be subject to the maximum
permissible  noise levels  specified  for industrial  zones  for the
period within  which construction is to be completed pursuant  to
any applicable  construction permit issued by proper authority or,
if no time limitation  is imposed, for a reasonable period of time
for completion of the project.

For the purpose  of this article, measurements  with sound level
meters  shall be made when the wind velocity at the time and
place of such  measurement is not more than five miles per hour.

In all sound  level measurements,  consideration shall be given to
the effect of the ambient  noise level created by the
encompassing noise of the environment from all sources  at the
time and place of such sound level measurements.”
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Action (’itali(~n Requirements .

i Iealtil  and safety  protection 29 (“1’1{ Part  i(j10 29 CFR 19 iO provides guidelines  for workers engaged in activities
requiring protective  heaith and safety  measures regulated by 0S1 IA.
Requirements provided  in 29 CFR 19 iO. 120 appiy specifically to
tile handiing of hazardous  waste/materials  at uncontrolled  hazardous
waste sites.

Worker  exposure

29 ci’R 191[) i20 (b)lo (l)

29 CFR i926 Subpart P

ACGIII 199!  -1992 [TBC]
NIOSti i 990 [ I’BC]
29C1R  1910.1000

29 CFR i910. i20 (b) through (j) provides  guidelines  for workers
invoived in ilazardrms  waste operations land emergency response
actions  on sites reguiated under RCRA and CERCLA.

Specific provisions include the foliowing:

●

●

●

●

●

●

●

●

●

●

●

●

1 {ealth and safety program participation  required by all on-site
workers
Site characterization  and anaiysis
Site control
on-site  training
Medical surveillance
Engineering  controls
Work practices
Personai protective  equipment
Emergency response plan
Drum handiing
Sanitation
Air monitoring

29 CFR i926 Subpart  P provides guidelines  for workers engaged it]
activities reiated  to construction  and utilization  of trenches and
ditches.

Chemicai-speciiic  worker  exposure  guidelines  established  by
OSIIA,  ACGIII, and NIOSli are outiined in ‘1’abie A-46.
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Action (’ilal ioil Requirements

In addilion  to the chemicals listed in Table A-46, workers installing
the concrete liners will be exposed to Portland  cement dust. Worker
exposure standards  for Portland  cement  are the following:

Portland cement ACGIII-TWA = 10 mg/m3*
NIOSII-REL  = 10 mg/m3  (total),

5 mg/m3  (resp)
OSIIA-TWA  = I 5 mg/m3 (total),

5 mg/m3  (resp)

* value is for total dust containing  no asbestos land less than
1?/0 crystalline  silica

(OSHA  regulations and other health and safety requirements are
actually  independently  applicable requirements, not ARARs and
TBCS. ACGIH  and NIOSt{  values are presented  as guidelines. )

Particulate  emissions during installation  of 5 CCR 100! -3, Regulation 1,
concrete  liners Section  Ill ([))

5 CUR  1001-5,  Regulation 3

Emission control for opacity

Colorado air pollution  regulations require owners  or operators of
sources that emit fugitive  particulate  to minimize emissions
through use of all available practical methods  to reduce, prevent,
and control  emissions. Mixing  of concrete  material must be
conducted  in a manner that will not allow or reuse emissions into
the atmosphere of any air pollutant in excess of 20°A opacity. In
addition,  no off-site  transport of particulate matter is allowed.  A
fugitive  dust control measure will be written in the work plan in
consultation  with the state for this remediation activity.

Estimated  emissions from the proposed  remedial activity  per
Colorado  APEN requirements.

5 CCR 1001-3, Regulation 1, Section  II Construction  of concrete liners shall not cause the emission into the
atmosphere of any air pollutant that is in excess of 20°/0 opacity.
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Action (“llalit)ll Requirements .

Ilmission  ofha7-ard(~us  air p(~lIIIl(lIIIS $ (’(’R 1 [)(11-10.  l{r~ulii[loll  8 f’rnission  of listed hazardous air pollutants is controlled  by
40 (’l 1{ l’ilrt 01 NI;SI  IAPs. Concrete liner installation  could potentially  cause

emission  of hazardous  air pollutants.

42 lJS(_’S  Sccti(Jll 7412 National  standards for site remediation  sources that emit hazardous
air pollutants are scheduled  for promulgation by the year  2000.
Standards  will be developed for 189 listed hazardous  air pollutants.

Visibility protection

Volatile organic chemical  emissions

nnwater  ~

4(I (_’1’R 51 300-307
40 CI:R 5226-29

5CCR  1001-14
C’RS Section  42-4-307(8)

5 CCR 1001-9,  Regulation  7

Discharge of storrnwater to on-post surface 40 CFR Parts 122-125
waters

Concrete liner installation must be conducted in a manner that does
not cause adverse impacts on visibility. Visibility impairmetlt
interferes with the management,  protection, preservation, or
enjoyment of federal  Class I areas.

Ile Colorado Ambient Air Quality  Standard  for the AIR Program
area is a standard visual range of 32 miles. The averaging time is 4
hours. The standard applies during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain  Standard  Time or Mountain

- [)aylight  Time, as appropriate). The visibility standard  applies  only
during hours when the hourly average humidity  is less than 70?f0.

VOC regulations apply to ozone nonattainment  areas. Tile air
quality control area for RMA is currently  nonattainment  for ozone.
Disposal of VOCS is regulated for all areas, including ozone
nonattainment. The regulations  control the disposal  of VOCs by
evaporation or spilling  unless reasonable  available  control
technologies are utilized.

Stormwater  runoff,  snow melt runoff,  and surface  mnoff and
drainage associated with industrial activity  (as defined in 40 CFR
122) from RMA remedial actions that disturb 5 acres or more and
that discharge  to surface  waters shall  be conducted in compliance
with the stm-mwater  management regulations.
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Aclioll (’llal ion Requirements

Ntisdxtkm?nl (-f)lorado”  I{CI I\cd Sl;\tulc,  Scclit)n 25- I 2- I“he Colorado  Noise Abatement  Statute  provides  that:
Iol

a. “Applicable  activities shall be conducted  in a manner so any
noise produced is not objectionable  due to intermittence, beat
frequency,  or shrillness. Noise  is defined to be a public nuisance
if sound levels  radiating  from a property line at a distance  of
twenty-five  fi or more exceed  the sound levels established  for
the following  time periods  and zones:

7:00 a.m. to 7:00 p.m. to

Zone 7:00 ~ next 7:00 a,n
Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
Light  Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b. In the hours between 7:00 a.m. and the next 7:00 p.m., the noise
levels permitted in Requirement a (above)  maybe increased by
ten decibels for a period of not to exceed  fifleen minutes in any
one-hour period.

c. Periodic, impulsive, or shrill  noises  shall be considered  a public
nuisance when such  noises are at a sound level of five decibels
less than those listed in Requirement a (above).

d. Construction  projects shall be subject  to the maximum
permissible noise levels  specified for industrial  zones for the
period within  which construction  is to be completed pursuant to
any applicable  construction  permit issued by proper authority  or,
if no time limitation  is imposed,  for a reasonable period of time
for  completion of the project.

e. For the purpose  of this article, measurements  with sound level
meters shall be made when the wind velocity at the time and
place of such  measurement  is not more than five miles per hour.

T ‘URS lt96
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Rcuuircmcnts

f. II] all sound level measurements,  consideration shall be given to
tl]e effect of tl~e ambient  noise level created  by the

enconlpassing noise of the environment  from all sources at the
time and place of such sound level measurements.”
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Actit~n (’ita[  ion Requirements
.

Yi*&~kn

I leal[h and safety  pr~tection 29 (’1 1{ l’art 1010 29 CFR 1910 provides guidelines  for workers engaged in activities
requiring protective health  and safety  measures regulated by 0S1 1A.
Requirements provided in 29 CFR 1910.120  apply specifically  to
the handling of hazardous  wastehnaterials at uncontrolled  hazardous
waste  sites.

29 Cl:R 1910.120 (b) through (j) provides guidelines for workers
involved in hazardous waste operations and emergency response
actions  on sites regulated  under  RCRA and CERCLA.

Specific  provisions  include the foIlowing:

29 CI” R 1910,120  (b)to~)

●

●

●

●

9

●

●

●

●

●

9

●

I{ealth and safety program participation required by all on-site
workers
Site characterization  and analysis
Site control
On-site training
Medical surveillance
Engineering  controls
Work practices
Personal  protective  equipment
Emergency response plan
Drum handling
Sanitation
Air monitoring

Worker exposure

29 CFR 1926 Subpart P

ACGIII 1991 -!992 [TBC]
NIOSti  1990
29CFR  1910.1000

29 CFR 1926 Subpm-t P provides guidelines  for workers engaged in
activities related to construction  and utilization  of trenches  and
ditches.

Chemical -specific  worker exposure  guidelines  established  by
OSI{A,  ACGlt{,  and NlOSli  are outlined in l’able A-46.
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Action CSital  ion Reauirernents

(OS[  IA regulations and other health and safety  requirements are

actually  independently  applicable regulatory  requirements, not
ARARs or l-13Cs.  ACt; ltl and NlOStl values are provided as
guidelines.  )

Air  En=

Air  emissions during slurry wall

construction

Emission control for opacity

Emission of hazardous air pollutants

5 (’CR  1001 3, Regulation 1,
Scclion Ill ([))

5 C(’R  1001-5,  Regulation 3
5 [“(’R 1001- 2,” Section  II

5CCR  1001-3,
Regulation 1, !Wtion II

5 CCR 1001-10, Regulation 8
40 CFR Part 61

42 USCS Section 7412

Volatile  organic chemical  emissions 5 CCR  100 I -9, Regulation  7

5 ‘.S 1/96

Colorado air pollution  regulations require owners  or operators of
sources  that emit fugitive particulate  to minimize emissions
through use of all available practical methods  to reduce, prevent,
and control  emissions.  Slurry wall construction  must be conducted
in such  a manner that will not allow or cause emissions  into the
atmosphere of any air pollutants  in excess of 20°/0 opacity. In
addition,  no off-site  transpoti  of particulate matter is allowed.  A
fugitive  dust control measure will be written in the work plan in
consultation with the state for this remedial activity.

Estimated  emissions from the proposed remedial activity  per
Colorado APEN requirements.

Slurry  walls shall not cause the emission into the atmosphere  of any
air pollutant  which is in excess of 20°/0 opacity.

Emission of certain hazardous  air pollutants is controlled by
NESl{APs.  Slurry wall construction  could cause volatization of
some organic and/or metal contaminants.

National  standards  for site remediation sources  that emit hazardous
air pollutants are scheduled  for promulgation by the year 2000.
Standards will be developed  for 189 listed hazardous air pollutants.

VOC regulations apply to ozone nonattainment areas.  The air
quality  control area for RMA is currently nonattainment of ozone.
Storage and transfer of VOCS and petroleum liquids are controlled
by these requirements.

—
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Action (’ilati~)n Requirements

I ~isposai of  V( X’s is regulated  for aii areas, inciuding ozone
nonattainment. “1 ile regulations controi the disposal  of VOCs by
evaporation or spiiling  uniess  reasonable  avaiiabie controi
technologies are ulii17ed.

(’oiorado  odor emission regulations require that no person shaii
ailow emission of ociorous air contaminants that resuit in detectable
odors that are measured in excess  of tile foiiowing  iimits:

(Mor  emissions

i)

2)

For residential and commercial areas-odors  detected afler the
odorous air has been diiuted with seven  more voiumes ofodur-
free air

For ail other land use areas-odors  detected  aRer the odorous  air

Air emissions from (Iiesei-polvercd
vchlcics associated  wIllI  slurry wnll
construction

5 CCR  1001-15,  Regulation 12

has been diiuted with 15 more voiumes of odor-free air

Colorado Diesei-Powered Vehicie Emission Standards  for Visible
. Poiiutants appiy to motor vehicles intended, designed,  and

manufactured primarily  for use in carrying passengers  or cargo  on
roads, streets, and higilways, and state as foiiows:

1)

2)

No person shall  emit or cause  to be emitted into the atmosphere
from any diesel-powered  motor vehicle weighing 7,500 pounds
and less, empty weight, any air contaminant,  for a period greater
than five (5) consecutive seconds, wi]ich is of such a shade or
density as to obscure  an observer’s vision to a degree in excess
of 400/0 opacity.
No person shali  emit or cause to be emitted into the atmosphere
from any diesel-powered  motor vehicle weighing more than
7,500 pounds,  empty weight, any air contaminant, for a period
greater than (5) consecutive seconds,  which is of such a shade or
density as to obscure  an observer’s  vision to a degree  in excess
of 35°/0 opacity,  with the exception of subpart  “C”.
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Action (’llalit)ll Requirements

3)

4)

5)

No person shall emit or cause to be emitted into the atmosphere
from any naturally aspirated (non-turbocharged)  diesel-powered
motor  vehicle  weighing more than 7,500 pounds, empty weight,
operated above 7,000 fi (mean sea level) any air contaminant  for
a period greater than five (5) consecutive  seconds,  which is of
such a shade or density as to obscure an obsemer’s vision to a
degree  in excess  of 40% opacity.
Any diesel-powered  motor vehicle exceeding  these requirements
shall be exempt for a period of 10 minutes if the emissions are a
direct result of a cold engine start-up and provided the vehicle  is
in a stationary  position.
These standards  shall  apply to motor vehicles  intended,

Visibility  protection

Was~
. .

Solid waste  determination

40 CFR 51.300-307

40 CI’R  52,26-29

5CCR 1001-14
CRS Section  42-4-307(8)

40 CFR 260
6 CCR 1007-3  Par-t 260
40 CFR 260.30-3!
6 CCR 1007-3  Sect 260.30-3 I
40 CFR 261.2

designed, and manufactured primarily  for travel or use in
transporting persons, property, auxiliary  equipment, antior  cargo
over roads, streets, and highways.

Slurry wall  construction  must be conducted  in a manner that does
not cause adverse impacts on visibility.  Visibility impairment
interferes  with  the management,  protection,  preservation, or
enjoyment of federal Class I areas.

The Colorado Ambient  Air Quality Standard  for the AIR Program
area is a standard  visual range of 32 miles. The averaging time is 4
hours. The standard  applies  during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain Standard  Time or Mountain
Daylight  Time, as applicable). The visibility standard applies only
during hours when the hourly average  humidity  is less than 70V0.

A solid waste  is any discarded  material that is not excluded by a
variance granted under  40 CFR 260.30  and 260.31,  Discarded
material includes abandoned,  recycled, and waste-like  materials.
These materials  may have any of the following  qualities:

—
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Action (-ltatioll Requirements

[)clcmlinalit)n  of ha7.ardtlus  wafte

Solid waste classification

(1 (“(’R

40 (’1’[{
() (’(”R

007-3  Sc!c[  261 2
261 ‘1 ● Abandoned  material  may be
()()7-3 sect 261 4 - disposed  of

- burned or incinerated
- accumulated, stored, or treated before or in lieu of being

4(I CI:R 262 I I
6 C-CR  1007-3  Sect 262. I I
4(I CIR Part  261

CC”R 1007-3  Part  261

6 CCR 1007-2,  Section I

abandoned  by being disposed,  burned, or incinerated

● Recycled material which is
- used in a manner constituting  disposal
- burned for energy recovery
- reclaimed
- speculatively accumulated

● Waste-like material is material that is considered  inherently
wastelike

Wastes generated during slurry wall construction  must be
characterized. Solid wastes must be evaluated according to the
following  method to determine whether the waste is hazardous:

● Determine  whether  the waste  is
40 CFR 261.4

● Determine  whether the waste  is
● Determine  whether the waste  is

testing the waste according  to specified test methods  and by
applying knowledge  of the hazardous  characteristics of the waste
in light  of the materials or the process used

excluded from regulation under

listed under 40 CFR Part 26 I
identified in 40 CFR Part 26 I by

If a generator of wastes has determined that the wastes  do not meet
the criteria for hazardous  wastes, they are classified as solid wastes.
1 he Colorado solid waste rules contain five solid waste  categories.
The waste categories  include the following:

RMA ARARS 1/96



Table  A-18 Action-Specific ARARs  and TBCS for Slurty Walls Page 6 of 9

Ac[ion (’llalit~n Requirements
.

1)

2)

3)

4)

5)

“industrial  wastes”, which includes all solid wastes  resulling
fron~ the rnanufac[llre of products or g(wds  by mechanical  or
chemical  processes.

“Community  wastes”, which includes all solid wastes generated

by the noncommercial  and nonindustrial activities of private
individuals  of the community  including solid wastes  from
streets, sidewalks, and alleys.

“commercial  wastes”,  which includes  all solid wastes  generated
by stores,  hotels, markets,  offices, restaurants,  and other
nonmanufacturing activities, with the exclusion ofcomrnunity
and industrial wastes.

“Special wastes”, which includes  any solid waste that requires
special  handling or disposal  procedures.  Special  wastes  may
include, but are not limited to, asbestos, bulk tires,  or other bulk
materials, sludges, and biomedical wastes.

“Inert  material”,  which includes  solids  that are not soluble in
water and therefore nonputrescible, together with such  minor
amounts and types of other materials that do not significantly
affect the inert nature of such solids.  The term includes, but is
not limited  to, earth, sand, gravel, rock, concrete  that has been in
a hardened state for at least 60 days,  masonry, asphalt-paving
fragments,  and other inert solids,  including those that the
Colorado Department of Health  may identify  by regulation.

If present, only small quantities of industrial, community,  and
commercial  wastes are expected from slurry wall installation at
RMA.

No special  testing requirements are specified for solid wastes; the
management and disposal  rules are strictly oriented toward
imposing minimum engineering and technology  requirements.

ET 1/96
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Ac[i~)n (’ital  ion Requirements

[ rcalmcnl,  st~~ragc. or disp(~sal ()( 40 (-1 f{ I’(irt  2(J’I If slurry wtill construction  at RMA generates  hazardous wastes,  the

llaz:irdous waste (, ~’(’1< 1o07-1”  I);lrl 2(J4 wastes must be treated and stored in accordance  with RCRA
regulations.

6 (“CR 1007-1 Some of the Colorado  standards for owners and operators of
hazardous  waste  management,  storage, and disposal  facilities  are
n~ore stringent than the equivalent  federal  regulations.  ‘1 hese
standards are detailed in Appendix  A, Table A- 12.

on-post  land disposal  of haz-ardous  wastes 40 Cl R Part 264

6 CC’R 1007-3” I’nrt 264
40 (-[’R  Part  268
6 (.cR 1007-3 Part 268

l;l’A/540/G-89/006 [ I DC]

“Ireatmcnt  and disposal  of hazardous debris  40 CFR 268.45
6 CCR  1007-3,  Part  268.45

. .
ement Qf FUxvxMmn Wastes

Corrective  Action Management  (Jnits 40 CFR 264, Subpart S
6 CCR 1007-3,  Part 264 Subpart S

Uased upon a determination  of whether the disposal  technique
constitutes placement,  LDRs-[JTS  may be applicable.  If placement
occurs, the on-site disposal  facility  must comply with the
substantive  requirements of 40 CFR 264 (6 CCR 1007-3,  I’art 264)
and 40 CFR 268 (6 CCR 1007-8, Part 268).

I {azardous  debris encountered  during slurry wall installation must
be treated using  specific technologies to extract, destroy, or
immobilize  hazardous constituents on or in the debris. In certain
cases  atler treatment, the debris may no longer be subject to RCRA
Subtitle C regulation.

The CAMU  regulations allow for exceptions from otherwise
generally  applicable LDRs and minimum technology requirements
for remediation wastes  managed at CAMUs.  ‘llese regulations
provide flexibility and allow for expedition of remedial decisions in
the management  of remediation  wastes.  One or more CAM  US may
be designated  at a facility.  Placement  of hazardous  remediation
wastes  into or within  the CAM[J does not constitute land disposal  of

hazardous wastes so the l,DRs  are not triggered.
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Action (’itation Requirements .

Temporary  Units 6 (’(’R 1007-3 Sect  264.553 Design, operating,  or ciosure standards for temporary tanks and
40( ’IR264.553 container storage areas  may be repiaced by alternative requirements.

The ‘I-U must be iocated within the facility boundary,  used oniy for
the treatmenthtorage of remediation  waste, and wiii be iimited to
one year of operation with a one year extension upon approval by
the regulatory authority.

Discharge of stormwater to on-post surface 40 CFR  Parts 122-125
waters

Stormwater  runoff, snow melt runoff, and surface runoff and
drainage associated  with industrial activity (as defined in 40 CFR
122)  from RMA  remedial  actions that disturb 5 acres or more and
that discharge to surface waters shaii be conducted in compliance
with the stormwater management regulations.

Noise ahk.tnmi Colorado Revised Statute, Section 25-12- The Colorado Noise Abatement Statute provides that:
I 03

a. “Applicable activities shall be conducted in a manner so any
noise produced is not objectionable  due to intermittence, beat
frequency, or shrillness. Noise is defined to be a pubiic nuisance
if sound levels radiating from a property line at a distance of
twenty-five R or more exceed the sound levels established for
the foliowing time periods and zones:

7:00 a.m. to 7:00 p.m. to
e .

Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
Light Industrial 70 db(A) 65 db(A)
Industrial ‘ 80 db(A) 75 db(A)

b. In the hours between 7:00 a.m. and the next 7:00 p.m., ti]e noise
levels  permitted in Requirement  a (above) may be increased by
ten decibels for a period of not to exceed fitleen minutes in any
one-hour period.

-m ; 1/96
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Action (’ilalit~ll Requirements .

c. Periodic, inlpulsive.  or shrill noises  shall be considered  a pllblic
nuisance  when such noises are at a sound level of five decibels
less than those listed in Requirement a (above).

d (“obstruction projects shall he subject to the maximum
perli~ issible noise levels  specified for industrial  zones for the
period within  which construction  is to be completed  pursuant to
any applicable  construction pemlit  issued  by proper  authority or,
if no time limitation  is imposed,  for a reasonable period of time
for completion of the project.

e. For the purpose  of this article, measurements  with sound level
meters shall be made when the wind velocity at the time and
place of such measurement is not more than five miles per hour.

f. In all sound level measurements,  consideration shall be given  to
the effect of the ambient noise level  created by the
encompassing noise of the environment  f~om all sources  at the
time and place of such  sound level  measurements.”

RMA ARARS  If%
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Ac[it~n ( ‘ital ion Requirements

ilcaitil  and safely  protection 29 C“I-R I)ati 1°10

29CFR 1910.120  (b)  to(j)

Worker  exposure ACGIII 1991-1992  [TllC]
NlOStl i990 [-i’BC]
29 CFR i910. iOOO

29 CI:R 1910 provides guidelines  for workers engaged  in activities
reql]iring  protective  heaith  and safety measures reguiated  by (.)Si 1A.
Requirements provided in 29 CFR i910. 120 appiy specifically to
the handiing of hazardous  wastelmateriais  at uncontrolled  ilazmdous
waste  sites.

29 CFR 1910.120  (b) through (j) provides guidelines for workers
invoived in hazardous  waste operations and emergency  response
actions on sites reguiated under RCRA and CERCLA.

Specific  provisions  include the foiiowing:

9

●

●

●

●

●

●

9

●

●

●

●

I Icaith and safety  program participation required by ali on-site
workers
Site characterization  and anaiysis
Site control
On-site training
Medical surveillance
Engineering  controls
Work practices
Personai  protective equipment
Emergency response plan
Drum handiing
Sanitation
Air monitoring

Chemical-specific  worker  exposure  guidelines established  by
OSllA, ACGII{, and NiOSl{ are outiined in Table  A-46.

(OSl{A  regulations  and other health  and safety  requirements are
actualiy  indepemicntiy applicable  requirements, not ARARs and
TBCS. ACGII{  and NiOSt{  values  are provided  as guidelines. )
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Action CitatitJn Reuuiremen{s

On-post  hazardous  waste landfill
design/operation

40 CI:R 261

6 (’[-R 1(107-3  Part 264
40 C!’R 268
6 (“(’R  1o07-1”  I’art 268

Off-post  hazardous  waste landfill  operation 40 CFR 264
6 (-CR 1(107-3  I’art 264
(_) SWIIR l)irective  9834. I I

TCSA-PCB design  standards

6 CCR 1007-3

40 CFR 761 Subpart  D

te M~

Asbestos  waste disposal management 6 CCR

Asbestos  waste storage management 6 CCR

On-post hazardous  waste landfills shall be designed and operated  in
compliance with the applicable substantive  requirements of40 CIR
264 (6 CCR 1007-3, Part 264), including Subparts A, B, C, l), F, G,
1, J, and N. If the landfill  is located outside  the AOC from which
the hazardous  waste  was derived or is not in a designated  CAM(J,
placement  has occurred and the landfill  must comply with LL)Rs-
U“l”S in 40 Ct:R 268 (6 CCR 1007-3, Part 268).

Off-post  hazardous  waste landfills shall be RCRA-permitted
facilities  and shall operate in compliance with all requirements of 40
C[:R 264. The facilities  shall also be in compliance with OSWER
Directive  9834. I I regarding off-site disposal  of hazardous waste
from CERCLA  sites. All RCRA requirements such as manifesting
and LDRs-U”l% will apply to all off-site shipments  of hazardous
waste,  including  any hazardous waste debris.

Some of the Colorado  standards for owners and operators  of
hazardous waste management,  storage, and disposal  facilities  are
more stringent than the equivalent federal  regulations. ll~ese
standards  are detailed on Appendix  A, Table A- 12.

On-post hazardous  waste landfills shall  be designed and operated  in
compliance with applicable substantive  requirements of 40 CFR 76 I
Subpart D.

007-2, Part B, Section  5.0 On-Post hazardous  waste landfill  shall be designed and operated  in
compliance with applicable substantive  requirements for asbestos
waste  disposal sites.

007-2, Part B, Section  5.4 Asbestos waste will be managed according to applicable substantive
requirements  for asbestos  storage.

m ‘S lfJ6
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5 [’(”R 10001  10, Rcgi]lalifln  I)aIt II, Ast-wstos  waste  will be managed  according  to applicable substantive
SCCII(JH 8 II Ill c 8 requirements for asbestos  handling,  transportation, and storage.

Asbcslos  waste handling rnanagemcnt 40 (’l R 61, subpwt  M Prevent  discharge of visible emissions during collection,  processing,
packaging, or transporting any asbestos-containing wastes;  deposit
asbestos-containing  waste as possible  at disposal  site; mark
transport vehicle  appropriately during loading and unloading
operations.

I’CII storage 40(”IR 761 65

PC13 chemical waste Iandfilling  standards 40 CI:R 761.75

Storage  facilities  must be constructed with adequate  roofs, walls;
have impervious floors with curbs (no floor  drains expansion  joints
or other openings);  be located above 100 year floodplain (applies to
PC13s at concentrations  of 50 ppm or greater)

Temporary storage (<30 days) of PCB containers  containing  non-
liquid  PCBS,  such  as contaminated  soil, rags, debris  need not
comply with  above requirements.

Containers must be dated when they are placed in storage.

All storage areas must be properly marked and stored articles must
be checked for leaks every 30 days.

Landfill  must be located in thick, relatively  impermeable soil
formation or on soil with  high clay and silt content,  synthetic
membranes  must be used when these conditions  cannot be met. In
addition, other structural requirements include avoidance  of location
in a floodplain;  required run-on/run-off  structures  if below the 100
year floodplain,  and ground/surface  water monitoring for specified
parameters.

The landfill  must include a Ieachate monitoring  system.

PCB wastes must be segregated  from wastes  not chemically
compatible  with PCBS.
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Act ItIn (-llal  loll Rcouirements

1’(’[) ticcf~rllarllillall{~tl slandfirds

‘I’realmcnt, slorage, or dispt~sal  of

haz,adous wastes in containers artd tanks

Corrective Action  Management  (Jnits

I’emporary  Units

40(”1 R 701 70 PC’1) containers to be decontaminated by triple rinsing of internal
s~lrfaces  with solvent containing  <50 ppm PCD.

40 (’I-R  201 Sllbpart  1 Applicability of the substantive
6 (’(”R 1007-3”  I’art 264 Sl]bpart  I

40 CI’R 264 SIIbpart J Applicability of the substantive
6 CCR  1007-3” Part  264 Subpart  J systems.

requirements for containers.

requirement for tanks or tank

40 CI” R 204, Sllhpart  S ‘Ile CAM~J regulations  allow for exceptions  from otherwise
6 C(’R  1007-3,  ” I’art 264 subpart s generally applicable  I. DRs-UTS and minimum technology

6 (’CR 1007-3 Sect 264.553
40 CI’R 264.553

requirements  for remediation  wastes managed  at CA M(JS. lhese
regulations provide flexibility and allow for expedition  of remedial
decisions in the management of remediation wastes. One or more
CAM[JS may be designated at a facility.  Placement ofhawdous
remediation wastes into or within  the CAMU does not constitute
land disposal of hazardous  wastes  so the Ll)Rs-UTS  are not
triggered.

Design, operating,  or closure standards for temporary tanks and
container storage areas may be replaced by alternative requirements.
The TU must be located within  the facility  boundary, used only for
the treatmentistorage  of remediation waste, and will be limited to
one year of operation  with a one year extension  upon approval by
the regulatory  authority.
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Action (’ilatit)n Reauiremcnts

l;rnission control for opacity

llrnissiorl of halardou~ nir pollutants

Volatile  organic  chemical  emissions

5 (_ ’(’t< 1[)0 1-1, Rcglllallorl I,
Sccllorl Ill (l))
5 C’(’R 1001-5. l{c~ulali(m 3

Colorado  air pollution  regulations require owners  or operators  of
sources that emit fugitive  particulate  to minimize emissions
!hrough use of all available  practical methods  to reduce, prevent,
and control  emissions. No off-site transport of particulate matter is
allowed.  A fugitive  dust control measure will be written into the
work plan in consultation with the state for this remedial activity.

Estimated emissions from the proposed  remedial activity per
Colorado APEN requirements will be necessary.

5 CCR 1001-3,  Regulation 1, Section II On-post landfilling  shall not cause the emission  into the atmosphere
of any air pollutant that is in excess of 200/0 opacity.

5 CI’R  1001-10,  Regulation 8
40 CI:R I’art 61

5 C(:R  1001-9,  Regulation 7

42 USC  Section 7502-7503

Emission of listed hazardous  air pollutants  is controlled  by
~ NESl !APs. On-post Iandfilling  may cause emission  of hazardous

air pollutants.

VOC regulations apply to ozone nonattainment areas.  The air
quality  control area for RMA is currently nonattainment of ozone.
Storage  and transfer of VOCS and petroleum liquids are controlled
by these requirements.

Disposal of VOCS is regulated for all areas, including ozone
nonattainment.  The regulations  control the disposal  of V(JCS by
evaporation  or spilling  unless reasonable available control
technologies  are utilized.

New or modified  major stationary sources in a nonattainrnent area
are required  to conlply  with the lowest achievable  emission  rate.
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Action ( -Ilallofl Requirements .

Standard for asbes[os waste dIsposal

Odor emissions

Visibility protection

40 (’l R 61 Subpart  M

5 (’CR  100!”  -4, Regillal  ion 2

4(I CFR 51,300-307

40 CFR 52.26-29

5CCR  1001-14
CRS Section 42-4-307(8)

Prevent discharge of visible emissions  during collection, processing,
packaging,  or transporting  any asbestos-containing  waste;  deposit
asbestos-containing  waste as soon as possible  at disposal  site; mark
transport vehicles appropriately  during loading and unloading
operations.

Colorado odor emission regulations require that no person shall
allow emission of odorous  air contaminants that result in detectable
odors that are measured in excess of the following  limits:

I ) For residential and commercial  areas+dors detected  afler the
odorous air has been diluted with seven more volumes of odor-

free air

2) For all other land use areas-+dors  detected after the odorous air
has been diluted with 15 more volumes  of odor-free  air

On-post  Iandtilling  must be conducted  in a manner  that does not
cause  adverse impacts  on visibility.  Visibility impairment  interferes
with the management,  protection,  preservation, or enjoyment  of
federal Class I areas.

The Colorado Ambient Air Quality Standard  for the Al R Program
area is a standard  visual range of 32 miles. The averaging  time is 4
hours. The standard applies during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain Standard  Time or Mountain
Daylight  Time, as appropriate). The visibility  standard  applies only
during hours when the hourly average humidity  is less than 700A.

iim I I’96
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Aclion (’llalit~ll Reuuirelnents

I)ischargc of stormwatcr  to on-posl surf-ace 40 (’[’1{ I’,irti 122-i  25
\valcrs

Stormwater  runoff,  snow melt runof’f, and surface runoff  and
drainage associa~ed with industrial activity  (as defined in 40 (’l:R
i 22) from RMA  ren~edial actions  that disturb 5 acres  or more atd
that discharge to surface waters  shaii be conducted  in compliance
with tile storrnwater  management  regulations.

40 (“i’l{  202 Wastewater that is determined  to be a hazardous waste must be
6 (’(’R 1007- 3,” I’nrt  262 treated  in accordance with  the provisions of RCRA.
40( ’lR264
6 C(’R 1007-3, ” I’art 264

(’oloracfo Revised Statute,  Section  25- i2- ‘l_he Colorado  Noise Abatement  Statute provides  that:

103
a. “Applicable  activities  shali be conducted in a manner so any

noise produced is not objectionable  due to intermittence, beat
frequency,  or shrillness. Noise is defined to be a pubiic nuisance
if sound levels radiating from a property line at a distance of
twenty-five  ft or more exceed the sound levels  established  for
the following  time periods and zones:

7:00 a.m. to 7:00 p.m. to
7:00 JzJJ1. next 7:00 aJIL

Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
Light industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b. In the hours between 7:00 a.m. and the next 7:00 p m., the noise
ievels permitted in Requirement a (above) maybe increased by
ten decibeis for a period of not to exceed  fifieen minutes  in auy
one-hour period.

c. Periodic,  impulsive,  or shriil  noises shaii be considered  a public
nuisance  when such noises are at a sound  ievel of five dccihcis
iess than those iisted in Requirement a (above).

RMA ARARS  1/96
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Action Cililtion Requirements

d. Construction  projects  shall be subject  to the maximum

permissible  noise levels specified for industrial zones for the
period within which construction is to be completed pursuant to
any applicable  construction permit issued  by proper authority or,
if no time limitation is imposed, for a reasonable period of time
for completion of the project.

e. For the purpose of this article, measurements with sound level
meters shall be made when the wind velocity at the time and
place of such measurement is not more than five miles per hour.

f. In all sound level measurements, consideration shall be given to
the effect of the ambient  noise level created by the
encompassing noise of the environment from all sources  at the
time and place of such sound level measurements.”

m ts IN6
—



Table  A-20  Action-Specific ARARs  and TBCS for Thermal Resorption Page 1 of 10——

Ac[i{~n ( ‘Ila[lorl Requirements

I Icalth and safety protection

Worker  exposure

29 (’I:R  1910.120  (b)-(j)

ACGIII  1991-1992  [TBC]
NlOStl 1990 [TBC]
29CFR 1910.1000

29 CI:R  1910 provides guidelines for workers engaged in activities
requiring  protective health and safety measures  regulated by OStlA.
Requirements provided in 29 CFR  1910.120 apply specifically  to
the handling of hazardous  waste/materials at uncontrolled  hazardous
waste sites.

29 C’I’R 1910.120  (b) provides guidelines for workers involved in
hazardous  waste operations and emergency  response  actions on sites
regulated under RCRA and CERCLA.

Specific provisions include the following:

●

●

●

●

●

●

●

●

●

●

●

●

t lealth and safety program participation required by all on-site
workers
Site characterization  and analysis
Site control
On-site training
Medical surveillance
Engineering controls
Work practices
Personal  protective  equipment
Emergency  response plan
Drum handling
Sanitation
Air monitoring

Chemical-specific  worker exposure  guidelines established  by
OSIIA, ACGII{, and NIOSH are outlined in Table  A-46.

In addition to the compounds  listed in Table  1, ofT gases  from the
rotary kiln  incinerators may contain gaseous  hydtogen chloride,
hydrogen bromide,  and hydrogen  fluoride. ‘Ilese  gases will be
removed during further treatment  of the off gases, including  a
caustic quench  system using  sodium  hydroxide. “Ile worker
exposure  standards for these compounds  are as follows:

RMA ARARS If%



Table A-20  Action-Specific  ARARs and  TBCS for Thermal  Resorption Page 2 of 10

Acti{~n ~’ilati(~n Requirements

t Iydrogen  bromide

I lydrogen  chloride

I lydrogen  fluoride

Sodium hydroxide

ACGlli-Ceiling  =
NlOStl- Ceiling  =
OSIIA- PEL =

ACGlt{- Ceiling  =
NIOSI!- Ceiling  =
OSflA- Ceiling  =

ACGII{- Ceiling  =
NIOSII-REL  =

OS} IA-PEL  =

ACGII{- Ceiling  =

3 ppm, 9.9 mglm3
3 ppm, 10 mg/m3
3 pprn, 10 mg/m3

5 ppm, 7.5 mg/m3
5 ppm, 7 mghn3
5 ppm, 7 mg/m3

3 ppm, 2.6 mg/m3
3 ppm, 2.5 mg/m3
15-min ceiling =
6 ppm, 5 mg/m3
3 ppm

2 mgfm3
NIOSI{-  Ceiling  = 2 mglm3
OSt{A-PEL  = 2 mghn3

(OS}IA  regulations  and other health and safety requirements  are
actually independently  applicable  regulatory  requirements,  not
ARARs or TBCS. ACGIH  and NIOSt  I values are presented as
guidelines.)

Determination  of operational  readiness 40 CFR 270,19
6 CCR 1007-3 Sect 270.19
40 CFR 270.62 (b)

6 CCR 1007-3 Sect 270.62(b)

Operation of thermal resorption unit 40 CFR 264
6 CCR 1007-3 Part 264

Although  permit applications are not necessary  for RMA remedial
actions, the operational readiness  information will be provided in
CERCLA  documents leading to incineration  alternatives.

The thermal resorption  unit shall be operated  to comply  with
substantive requirements  of40 CFR 264, including, but not limited
to the following  Subpart O requirements:

● Stack  emission
● Monitoring
● Inspections

7 IRS IFMJ
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Action (’itatit~n Rcquirernents

waste ChLaauhti

!%iid  waste determination

Determination  of hazardous waste

“ ‘1’esting of ti]e emergency waste  feed cutoff  system

6 (’(’R 1007-3 Coiorado  incinerator regulations are broader in scope than the
federal regulations. The Colorado  regulations include boiiers and

industrial furnaces  as reguiated units under Subpart O.

40 (’FR 260

6 CCR 1007-3 Part  260
40 ci’R 26030-31

6 CCR 1007-3 Sect  260.30-3 I
4(J Cl;R 2612
6 CCR 1007-3 Sect 261.2
40 (“I:R 261.4

6 CCR 1007-3 Sect 261.4

40 CFR 262.1 I
6 CCR 1007-3 Sect 262. I I
40 CFR Part 261
6 CCR 1007-3 Part 261

A soiid waste  is any discarded material  that is not excluded  by a
variance granted  under 40 CFR 260.30  and 260.31. Discarded

material  includes  abandoned, recycled, and waste-like materiais.
‘l-hese materiais  may have any of the following qualities:

G Abandoned  material maybe
- disposed  of
- burned or incinerated
- accumulated,  stored, or treated before or in lieu of being

abandoned by being disposed, burned, or incinerated
“ Recycled  material which is

- used in a manner constituting disposal
- burned for energy recovery
- reclaimed
. speculative y accumulated

● Waste-like  materiai is material that is considered inherently
waste like

Thermal resorption of soils will generate salt cake, metal fines, and
other solids. These wastes  and all others generated must be
characterized  and evaluated according to the foiiowing metilods to
determine whether  the waste is hazardous:

● Determine whether the waste  is exciuded  from regulation under
40 CFR 261.4

“ Determine whether the waste  is listed under 40 CFR Part 26 I

RMA  ARARS  it%



Table  A-20 Action-Specific  ARARs  and TBCS for Thermai Resorption Page 4 of 10

Aclio[l (-ilfill{)rl Requirements .

● Ilctermine  wilcthcr  the waste is identified  in 40 CFR Part  26 i by
testing tile waste  according  to specilied  test methods  and by

applying  knowledge  of the hazardous  characteristics  of tile waste
in iight of tile materials  or the process used

if a generator of wastes has determined that the wastes do not meet
the criteria for hazmious  wastes, they are classified as soiid wastes.
‘l”i~e Coiorado  soiid waste ruies contain the foiiowing  live soiid
waste categories:

Solid waste  classification

i)

2)

3)

4)

5)

“industrial  wastes”, which includes aii solid wastes resuiting
from the manufacture  of products or goods by mechanical  or
chemicai processes,

“Community  wastes”, which inciudes all soiid wastes generated
by the noncommercial  and nonindustrial activities of private
individuals of tile community  including solid wastes from
streets, sidewaiks,  and aileys.

“Commercial  wastes”, which inciudes ail soiid  wastes generated
by stores, hoteis, markets, offices, restaurants,  and otiler
nonmanufacturing activities,  with the exciusion of community
and industrial wastes.

“Speciai wastes”, which includes any solid waste that requires
speciai  handiing or disposal procedures.  Speciai wastes  may
inciude, but are not iimited  to, asbestos,  bulk tires, or otiler buik
materiais, siudges,  and biomedical wastes.

“Inert  materiai”,  which includes solids that are not soluble  in
water and therefore nonputrescibie,  together with suci] minor
amounts and types of other materiais that do not significantly
affect the inert nature  of such  soiids. The term inciudes, but is
not limited to, earth,  sand, gravei, rock, concrete tilat has been in
a hardened  state for at ieast 60 days, masonry, asphait-paving
fragments, and other inert soiids, inciuding those that tile
Colorado  Department of tleaith  may identify by regulation.

m 7S 1196
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Action (’itnlion Requirements
.
.

Waste  ~

PCB storage

PCll incineration  standards

PCD  decontamination  standards

Treatment,  storage,  or disposal  of
hazardous  wastes

40 CFR 761.70

40 CFR 761.79

40 CFR Part  264

6 CCR  1007-3 Part 264

If present,  only small  quantities of industrial. community,
commercial,  and special wastes  are expected  from thermal
desorplion  of soils at RMA.

No special  testing requirements are specified for solid wastes; the
management  and disposal  rules are strictly  oriented toward
imposing  minimum engineering and technology  requirements.

Storage facilities must be constructed  with adequate roo~s, walls;
have impervious  floors with curbs (no floor  drains expansion  joints
or other openings); be located above 100 year floodplain (applies to
I’(’Bs  at concentrations of 50 ppm or greater)

‘1’emporary  storage (<30 days) of PCB containers containing non-
liquid  PCBS, such as contaminated soil, rags, debris need not
comply with above requirements.

Containers must be dated

A II storage areas must be

when they are placed in storage.

properly marked and stored articles must
be checked  for leaks every 30 days.

Incineration requirements for non-liquid  PCB apply to PCD
concentrations  >50 ppm and include specified dweli times;
combustion  efficiency of 99.99990/o;  process recordlmonitoring
requirements; automatic shut-off  standards;  a maximum mass air
emission of 0.00 I g PCB per kg of PCB entering the incinerator.

PCB containers to be decontaminated by triple  rinsing of internal
surfaces  with solvent  containing <50 ppm PCi3.

Wastes that are determined to be RCRA hazardous  wastes must be
stored and treated, in compliance with RCRA regulations.

RMA ARARS 1/96
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Action (’itali(~n Requirements

6 (’CR 1007-.3

Corrective  Action Management  (Jnlls 40 CI’R  264,  Subpart S
6 C(’R 1007-3,  I’art 264 Subpart  S

Temporary  Units

Emission  of Particulate

6 CCR  1007-3  Sect 264.553
40 CFR 264.553

flased  upon a determination  of whether  the disposal technique

constitutes  placement, l. DRs-(J-l’S may be applicable.  If placement
does  occur, the dispt~sal facility  must comply with the substantive
requirements of40 CFR Part  264 (6 CCR 1007-3, Part 264) and 40
CI’R Part 268 (6 CCR 1007-3, Part 268).

Some of the Colorado standards for owners and operators  of
hazardous  waste management,  storage,  and disposal  facilities  are
more stringent than the equivalent  federal regulations. These
standards are detailed on Appendix A, Table A- 12.

The CAMIJ  regulations  allow for exceptions from otherwise
generally  applicable LDRs-UTS and minimum  technology
requirements for remediation  wastes  managed at CAMLJS. “Ilese
regulations provide  flexibility and allow for expedition  of remedial
decisions in the management  of remediation  wastes.  One or more
CAM  Us may be designated  at a facility.  Placement  of hzmrdous
remediation  wastes into or within  the CAMIJ  does not constitute
land disposal  of hazardous  wastes so the LDRs-UTS are not
triggered.

Design, operating, or closure standards  for temporary tanks and
container storage areas may be replaced  by alternative  requirements.
The TU must be located  within  the facility  boundary, used only for
the treatment/storage of remediation  waste,  and will be limited to
one year of operation with a one year extension upon approval by
the regulatory authority.

40 CFR  60 Subpart E The thermal resorption  unit shall operate in compliance  with
5 CCR 1001-8, Regulation 6, Part B (Vll) substantive  requirements of40 CFR 60 Subpart E and the

corresponding  state requirements. In addition, no off-site  transport
of particulate matter is allowed.
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Action (-itiltioll Requirements

I’crformancc  lcsting 5 [’(’f{ 1001-2” sccllon  II-C’

5 (’(’R
SCclloll
5 (’(’f{

()()1-3, Rcg\I

Ill(l))
()()1-5, Reg[l

5 C(’K  1001-3,  Regulation  1, section Iii. []

I;mission  control for opacity 5 CCR 1001-3, Regulation  1, Section  II

Emission  of hazardous  air pollu~ants 5 CCR 1001- 10, Regulation  8
40 Cf’R  Part  61

42 USCS  Section 7412

Volatile organic chemical emissions 5 CCR 1001-9, Regulation  7

42 USC Section 7502-7503

I’erforrnance tests shall be conducted  and reduced  in accordance
with applicable  reference test materials.

~’(~loIado  air pollution regulations require owners or operators of
st)urces IIlat emit fugitive particulate  to minimize emissions
through use ofall available practicai  methods to reduce, prevent,
and control emissions.  A fugitive  dust control measure will be
written into the work plan in consultation  with the state for this
remedial action.

Estimated emissions fi-om the proposed  remedial activity  per
Colorado APEN requirements.

Performance standards regarding particulate  matter (~. 10 gram of
particulate  matter per standard cubic foot)  and performance testing
in accordance  with Appendix  A of Air Quality  Controi Commission
Regulation  6.

Thermal resorption  of soils shall  not cause  the emission into the
atmosphere  of any air pollutant that is in excess  of 20°/0 opacity.

Emission of listed hazardous  air pollutants  is controlled by
NESf+APs. Thermal resorption will cause  volatization ofsorne
organic  and/or metal contaminants.

National standards  for site remediation  sources that emit hazardous
air pollutants are scheduled  for promulgation by the year 2000.
Standards  will be developed for 189 listed hazardous  air pollutants.

VOC regulations  apply to ozone nonattainment areas. Ile air
quaiity controi area for RMA is cumently nonattainment of ozone.
Storage  and transfer of VOCS and petroieum liquids are controlled
by these requirements.

New or modified major stationary sources in a nonattainment area
are required to comply with the lowest achievable emission rate.

RMA ARARS 1/96
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Action ( ‘I[allon Requirements

l’Ml~CO Emissions

Visibiiily prolcclion

42 \) SC’ Scclit]r]  7502-7503”

40 (’I-R 51 300-307
4(I CI’R  52.26-29

5CCR  10oi-14

CRS Section 42-4-307(8)

5 C’CR 1001-4,  keguiation  2

l~isposai  of VO(-s  is regulated for aii areas, including ozone
rlcmattainment. I i]c regulations conlroi the disposai of VOCS by

evaporation  or spiiiing  uniess  reasonable  avaiiabie  controi
technologies  are utiii7.ed.

New  or modified  major  stationary sources  in a nonattainment area
are required  to compiy with the iowest  achievable  emission  rate.

Thermai resorption  of soiis must be con(htcted  in a manner  that
does not cause  adverse impacts  on visibility.  Visibility  impairment
interferes with tile management,  protection, preservation,  or
enjoyment of federal  Ciass  I areas.

The Colorado Ambient Air Quaiit y Standard for the Al R Program
area is a standard  visuai range of 32 miies. ‘he averaging  time is 4
hours. The standard  applies  during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain Standard Time or Mountain
Dayiight  Time, as appropriate). Itie visibility  standard appiies  oniy
during hours when the houriy average humidity  is iess than 7W%0.

Colorado  odor emission regulations require that no person shaii
ailow emission  of odorous  air contaminants that resuit in detectable
odors that are measured in excess of the foiiowing  limits:

1)

2)

For residential  and commercial  areas----odors  detected atler the
odorous  air has been diiuted with seven more voiumes of odor-
free air

For all other land use areas--odors  detected afier the odorous air
has been diluted with 15 more voiumes of odor-free air
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Action t’ilfit ion Requirements

[)ischarge  of stomwater  tt~ orl-p(~~l surface  4(1 (’I” K I’arls 122-125
waters

stormwater  r~lnoff,  snow melt runoff,  and surface  runoff  and

drainage associated  with industrial activity  (as defined in 40 CFR
122) from RMA remedial actions that disturb 5 acres or more and
that discharge to surface  waters shall be conducted  in compliance
with the stomlwater management  regulations.

Colorado  Rcviscci Statute, Section  25-12 - The Colorado Noise Abatement Statute  provides that:
103

a. “Applicable  activities shall  be conducted in a manner  so any
noise produced  is not objectionable due to intermittence, beat
frequency, or shrillness. Noise is defined to be a public nuisance
if sound levels  radiating from a property line at a distance of
twenty-five  fl or more exceed the sound levels  established  for
the following  time periods and zones:

7:00 a.m. to 7:00 p.m. to

“ Lwe nut 7:00 gm nextlXQIIll
Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
light Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b. In the hours  between 7:00 a.m. and the next 7:00 p.m., the noise
levels permitted  in Requirement  a (above) maybe increased by
ten decibels for a period of not to exceed fifteen minutes in any
one-hour  period.

c. Periodic, impulsive, or shrill  noises shall  be considered  a public
nuisance  when such  noises are at a sound level of five decibels
less than those listed in Requirement  a (above).

RMA ARARS 1/96
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Acti{jrl (’1[:111011 Requirements .

d

c

f.

Construction  projects  shall he subject to the maximum

permissible  noise levels specified for industrial zones for the
period witt~ill which construction is to be completed pursuanf  to
any applicable  construction  permit issued by proper authority or,
if no time limitation  is imposed,  for a reasonable period of time
for completion of the project.

For the purpose  of this article, measurements  with sound level
meters shall  be made when the wind velocity at the time and
place of such measurement  is not more than five miles per hour.

In all sound level measurements,  consideration shall be given to
the effect of the ambient noise  level created by the
encompassing  noise of the environment  from all sources at the
time and place of such sound level  measurements.”

iii ?S 1/96
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Action (’ilalion Requirements

~er pro~~ctitm

I Ieallh  and safely protection ~q (’1 [{ I’art 1910 29 CFR  1910 provides guidelines for workers engaged  in activities
requiring  protective  health and safety  measures regulated by 0S1 1A.
Requirements provided  in 29 CFR 1910.120 apply specifically  to
the handling of hazardous  wasteimaterials at uncontrolled  hazardous
waste sites.

29 C[;R [9 10.120  (b)  through  (I) provides guidelines for workers
involved in hazardous  waste operations  and emergency  response
actions on sites regulated under RCRA and CERCLA.

Specific provisions  include the following:

29 ~[’R  1910 120(b)to (j)

9

●

●

●

●

●

●

9

●

●

●

9

I {ealth and safety  program participation  required by a!] on-site
workers
Site characterization  and analysis
Site control
On-site training
Medical  surveillance
Engineering controls
Work practices
Personal  protective equipment
Emergency  response plan
Drum handling
Sanitation
Air monitoring

Worker exposure ACGIII 1991-1992  [’I-BC]
Nl(13tl 1990 {“1 WI

29CFR  1910.1000

Chemical-specific  worker exposure guidelines established  by
OSIIA, ACGIII,  and NlOStl are outlined in I able A-46.

In addition to the compounds listed in Table A-46 will be removed
during further treatment of the off gases, including a caustic  quench
system using sodium hydroxide.  I?w worker exposure  standards fi]r
these compounds are as follows:

RMA  ARARS 1~6
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Actit~n (’ilal ion Requirements

t Iydrogcn bromide

AC(ill  l-Ceiling  = 3 ppm, 9.9 mg/m3
NlOS1l- Ceiling = 3 ppm, 10 mg/m3
USIIA-PEI> = 3 ppm, 10 mg/m3

I{ydrogen chloride
ACGI}I-  Ceiling = 5 ppm, 7.5 mg/m3
NIOStl-  Ceiling = 5 ppm, 7 mg/rn3
OSI{A-  Ceiling = 5 ppm, 7 mg/m3

1 {ydrogen fluoride
ACGI}I- Ceiling = 3 ppm, 2.6 mg/m3

NIOSI{-REL  = 3 ppm, 2.5 mg/m3
15-rein  ceiling = 6 ppm, 5 nlg/m3

OStlA-PEL  = 3 ppm

Sodium hydroxide
ACGII!- Ceiling = 2 mgim3
NIOSH- Ceiling  = 2 mgfm3
OSI{A-PEL  = 2 mf#m3

If chemical agent is incinerated on post, the agent must be managed
to comply with the exposure  standards  shown in Table A-28 of this
document.

OSHA regulations and other health and safety  requirements are
actually  independently  applicable regulatory requirements, not
ARARs or TBCS. ACGIII and NIOSI1 values  are provided as
guidelines.

Determination of operation readiness 40 CFR 270.19]
6 CCR 1007.3  Sect 270.19
40 CFR 270.62  (b)
6 CCR 1007-3 Sect 270.62(b)

Although permit applications  are not necessary for RMA remedial
actions,  operational readiness information  will be provided in
CERCLA documents  leading to incineration alternatives.

-w s II%
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AC IIOII ( ‘1141 [101) Flcquirenlents

Incinrralt)r  [Jpcrali(lns ,10 (’1 1{ 201 on-post  rotary -kiin  incinerators must be operated  in compliance
{, (’(’K 1o07-1” [),lft Z(}4 with ali substantive req~lirernents  of f’art  264 including,  but not

Iilnited  to the foliowing  Subpart  0 requirements:

● Waste-specific  performance  standards
● Stack emission standards

● Monitoring

Off-post  incinerators  must be RCRA-permitted  and comply with all
requirements  of 40 CFR 264 Subpart O.

~~lim

Soiid waste dclcrmination

6 (“C’R  1007-3

40 (’FR  260
6 (’CR 1007-3 Part  260
40 Cf’R 26030-3 I

6 CCR 1007-3 Sect 260.30-31
40CFR261.2

6 CCR  1007-3 Sect  261.2
40 Cf:R 26[ 4
6 CCR 1007-3  Sect 261.4

Colorado incinerator regulations are broader  in scope than the
federai regulations. “i-he Colorado regulations include boilers and
industrial fhmaces as regulated  units under Subpart  O.

A solid waste is any discarded  material that is not excluded by a
variance granted under 40 CFR 260.30  and 260.31. Iliscnrded
material includes abandoned,  recycled, and waste-like materials.
ll~ese materials  may have any of the foilowing  qualities:

“ Abandoned  material may be
- disposed of
- burned or incinerated
- accumulated,  stored,  or treated before  or in lieu of being

abandoned  by being disposed, burned,  or incinerated
“ Recycled material which is

- used in manner constituting disposal
- burned for energy recover-y
- reclaimed
- speculatively accumulated

● Waste-iike material is material that is considered  inherently
wastelike

RMA ARARS  Ii%
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Action (“i[ali(~ll Requirements

[Jctcrmina[ion  of hal-ardt)us waste 40 (’I-K  262 I I lr]cineration/py  rolysis of soils will  generate oversize soil, debris,

Solid waste classification

() (’(’R
40 (’l R
6 (’(’t{

()()7-1  SL’CI 202 I I nlc[allic  waste,  ash, and salt cake. l“hese wastes and all others
f)illt 20 I generated must be characterized and evaluated  according to the

()()7-3  I’arl 261 following  method  to determine  whether  [he waste  is hazardous:

6 C[’R 1007-2,  Section I

● [)etermine  whether the waste is excluded  from regulation under
40 CFR  261.4

● l)eterrnine  whether the waste is listed under 40 CFR Part 261
● I)etermine  whether the waste is identified  in 40 CFR  Part  26 I by

testing the waste according to specified  test methods  and by
applying knowledge of the hazardous  characteristics of tile waste
in light of the materials or the process used

If a generator of wastes  has determined that the wastes do not meet
the criteria  for hazardous  wastes, they are classified  as solid wastes.

‘[”he Colorado  solid waste  rules contain the following  five solid
waste categories:

1)

2)

3)

4)

“industrial  wastes”,  which includes all solid wastes resulting
from the manufacture of products or goods by mechanical or
them ical processes.

“Community  wastes”, which includes means all solid wastes
generated by the noncommercial  and nonindustrial activities of
private individuals of the community  including  solid wastes

from streets, sidewalks,  and alleys.

“Commercial  wastes”,  which includes all solid wastes  generated

by stores, hotels,  markets,  offrces, restaurants,  and other
nonmanufacturing  activities,  with  the exclusion  of community
and industrial wastes.

“Special wastes,  ” which includes any solid waste that requires
special  handling  or disposal  procedures. Special wastes may
include, but are not limited to, asbestos, bulk tires, or other bulk
materials, sludges, and biomedical  wastes.

US II%
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Acti{)n (’l(atlon Requirements

“lnefl  rnatcl ial”, wl)ich inclu(ies solids that are not soluble in

40 CIR 761.65

waler and Iherctore n(mputrescible, tt~gether  with such minor
amounts and types of oll]er materials (hat do not significantly

affect the inert nature of such solids. ‘1’he term includes, but is
not limited  to, earth, sand, gravel, rock, concrete  that hns been in
a hardened  state for at least 60 days,  masonry,  asphalt-pi-wing
fragments, and other inert solids,  including those that the
Colorado  Department  of I Iealth may identify  by regulation.

[f present,  only small quantities of industrial, community,
commercial,  and special  wastes are expected from
incineratiordpy  rolysis  of soils at RMA.

No special  testing requirements are specified for solid wastes; the
management and disposal  rules are strictly oriented toward
imposing minimum engineering and technology requirements.

Storage  facilities  must be constructed  with adequate  roofs, walls;
have impervious floors with curbs (no floor  drains  expansion  joints
or other openings); be located  above 100 year floodplain  (applies to
PCBS at concentrations  of 50 ppm or greater)

Temporary storage (<30 days) of PCFl containers containing non-
liquid  PCBS,  such as contaminated soil, rags, debris need [lot
comply with above requirements.

Containers must be dated when they are placed in storage.

All storage  areas must be properly marked  and stored articles must
be checked for leaks  every 30 days.

RMA ARARS  II%



Table  A-21 Action-Specific  ARARs  and TBCS for Incineration/Pyrolysis Page 6 of 11

Acli(~n (“lla[  loll Requirements .

1’(”11 incineration standards 40 (’l K 70 I 70 Inciileralion  requirements for non-iiquid  PCll appiy to PCD
concentrations ’50 ppm and include specified dwell  times;
combustion efficiency  of 99.9999°/0;  process recordhonitoring
requirements; automatic shut-off  standards;  a maximum  mass air

en~ission  of 0.001 g PCB per kg of l’CEl  entering the incinerator.

PCD  decontamination  standards 40 CI-K 761 79

1 rcatment, storage, or disposai of RCRA 40 CI’K  Part  264

ili17ilrdt)US waste 6 CC’K  1007-3 I’art 264
40 CFK I’art 268

6 C’CK  1007-3  Part 268

EPA/540/G-89/006  [ I fl~”]

6 CCR 1007-3

Treatment  of UXO  containing  chemicai AMC-R 385-13i

agent

Treatment  and disposai of hazardous debris  40 CFR 268.45
6 CCR  1007-3,  Part 268.45

i’C13 containers to be decontaminated  by triple  rinsing of internal
surfaces with soivent containing  ~50  ppm PCD.

Wastes  tilat are determined  to be RCRA hazardous  wastes  must be
stored, treated,  and disposed  in compliance  with RCRA regulations.
If the soii is treated in a central incinerationlpy  rolysis facility  at
RMA that is outside  the AOC flom  which the soil came, any waste
returned  to the AOC after treatment will be subject  to LDRs-UTS
since piacement of the waste will have occumed.

Some  of the Coiorado standards  for owners and operators  of
hazardous  waste  management,  storage,  and disposal facilities  are

more stringent than the equivalent federal regulations. These
standards are detailed on Appendix A, Table A- 12.

UXO shall  be incinerated as described in AMC-R  385-13  I to a 5X
level of decontamination  so that it can be released from DO[l
controi.

t{azardous debris generated  during incinerationlpyroly  sis activities
must be treated using specific technologies  to extract, destroy, or
immobilize  hazardous  constituents  on or in the debris  if placement
occurs.  In certain cases, afler treatment the debris may no longer be
subject  to RCRA Subtitle C regulation.

E :S 1/96
—
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Ac[ion (’il;lli(~n Requirements -.

~

I;mission ofpnrticulates

40 (’I R 201, St] bpiirt S

6 (’(’R 1007-3,  ” I’art 264 Sllbpart  S

6 (“C’K 1007-3 Sect 264553
40 CI’R  261.553

“1 he CAMU  regulations  allow  for exceptions  from otherwise
generally  applicable  LDRs-UTS  and minimum  technology
requirements  for remediation  wastes managed  at CAM Us. I’hese
regulations  provide flexibility  and allow for expedition of remedial
decisions in the management of remediation wastes. One or more
CAM US may be designated at a facility.  Placement  of hazardous
remediation  wastes  into or within  the CAMU  does not constitute
land disposal of hazardous wastes so the LDRs-(JI”S  are not
triggered.

llesign,  operating,  or closure standards for temporary tanks and
container storage areas may be replaced by alternative requirements.
The TU must be located within  the fncility  boundary, used only for
the treatmentlstorage  of remediation waste, and will be limited to
one year of operation  with a one year extension upon approval by
the regulatory authority.

40 CI’R  60 Subpart  E Incineration/pyrolysis  activities  must operate in compliance with the
5 CC’R 100 I -8, Regulation 6, Part  B (Vll) particulate  emission standards  for incinerators in 40 CIR 60

5 (:CR
Section
5 CCR

Subpart E and the corresponding  state requirements.

00 I -3, Regulation 1, Colorado air pollution  regulations require owners  or operator-s of
Ill (D) sources  that emit fugitive  particulate  to minimize emissions
001-5, Regulation 3 through use of all available practical methods to reduce, prevent,

and control emissions. A fugitive  dust control measure  will be
written  in the work  plan in consultation with the state for the

remedial  activity.

Estimated  emissions from the proposed remedial  activity  pcr
Colorado APEN requirements.

Emission control for opacity 5 CCR 1001-3, Regulation 1, Section  II Incineratiordpy  rolysis  operations shall not cause the emission  into
the atmosphere  of any air pollutant that is in excess of 20°/0 opaci~y.

RMA ARARS It%
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Aclion (Sital ion Reauircments

I’crft)rmnncc I csling 5 (’(’R 1001-2”  Sccli(~n  II Performance tests shall be conducted and reduced  in accordance
with applicable  reference test mcthf~ds,

f;mission of hazardous  air pollutants $ C“(’R 1001-10,  Rcgulatioll  8 I;rnission  nf listed hazardous air pollutants is controlled by
40 (“l R I’ilrt 01 N[{SI  IAPs lncinerntion/py  rolysis will cause volatimtion  of some

organic and/or metals contaminants.

odor  emissions 5 u(’R 1001”-4,  Regulation  2 Colorado odor emission regulations  require that no person shall
allow emission of odorous  air contaminants that result in detectable

odors that are measured in excess of the following  limits:

1)

2)

For residential and commercial  areas-odors  detected  after the

odorous  air has been diluted with seven more volumes of odor-
free air

For all other land use areas-odors  detected  afler the odorous air

Volatile organic  chemical  emissions 5 CCR  1001-9,  Regulation  7

PM1/CO emissions 42 USC  Section 7502-7503

5 CCR  1001-5,  Regulation  3

has been diluted with 15 more volumes of odor-free  air

National  standards for site remediation  sources that emit hazardous

air pollutants are scheduled for promulgation by the year 2000.
Standards  will be developed for 189 listed hazardous  air pollutants.

VOC regulations  apply to ozone nonattainment  areas.  Ile air
quality control area for RMA is cumently nonattainment of ozone.
Storage and transfer of VOCS and petroleum liquids are controlled
by these requirements.

Disposal of VC)CS is regulated for all areas, including ozone
nonattainment. The regulations  control the disposal  of VOCs
evaporation or spilling  unless reasonable  available control
technologies are utilized.

New or modified major stationary sources in a nonattainrnent

by

area
are required to comply  with the lowest achievable  emission rate.

Estimated emissions from the proposed  remedial  activity  per

Colorado  APEN requirements.

RARS 1/96



Table  A-21 Action-Specific ARARs and TBCS for inci~eration/Py roiysis Page  9 of 11

Action (’l(alion Requirements

L’islhili[y  protcc[ion 40 (’t R $! 1oo-107

4(. )(’1 R 5? .?()-29

5((’RI()() I-14

(’KS  sCCtloll  42-4-.307(8)

bnixiimMJ2mK“ Ukiks 5 CCR 1001-3,  I{egulation  1, Sect lil 13

incineration  /pyroiysis  operations  must be conducted  in a manner
[I]ii( does not cause adverse  impacts  on visibility.  Visibility
impairment  interferes  with the management,  protection,
preservation,  or enjoyment of federal Ciass  i areas.

‘Ille Colorado Ambient Air Quaiity Standard for the AIR Program
area is a standard visuai range of 32 miies. The averaging time is 4
ilours. Ile standard appiies  during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain Standard Time or Mountain
Dayiight  Time, as appropriate). “l”he visibility  standard appiies only
during  hours wi}en the houriy average  humidity is iess timn 70Y0.

Performance  standards regarding particulate matter (zO. 1 grams of
particulate  matter per dry standard cubic foot) and performance
testing in accordance  with Appendix A or Air Quality  Control
Commission Regulation No. 6.

Discharge of stormwater to cm-post surface 40 (’iR i’arts 122-125
waters

Stormwater  runoff’, snow meit runoff, and surface runoff and
drainage associated with industrial  activity  (as defined in 40 CFR
i 22) from RMA remediai actions  that disturb 5 acres or more and
that discharge to surface waters shali be conducted  in cornpl iance
with  the stormwater  management  regulations.

RMA  ARARS  1/96
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Actlt)n (-’ila[lon Requirements

N Qkilbatmlenl (’(~l{wadil  I{ CVISC(I SliIllIlc,  Seclit~n 25-12- 1 he Colorado”  Noise Abatement  Statute  provides that:
Iol

a “Applicable  activities  shall be conducted in a manner so any
n(}ise produced is not objectionable  due to intermittence, beat
frequency, or shrillness. Noise is defined to be a public nuisance
if sound levels  radiating from a property line at a disti-mce of
twenty-five  R or more exceed the sound levels  established  for
the following  time periods and zones:

7:00 a.m. to 7:00 p.m. 10
7:00 pJm nti 7:00 am,

Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
l,ight  Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b.

c.

d.

e.

In the hours  between  7:00 a.m. and the next 7:00 p.m., the noise
levels  permitted  in Requirement a (above) maybe increased by
ten decibels for a period of not to exceed fifieen minutes  in any
one-hour period.

Periodic, impulsive, or shrill  noises shall be considered  a public
nuisance  when such  noises are at a sound level  of five decibels
less than those listed in Requirement a (above).

Construction  projects shall be subject to the maximum
permissible  noise levels specified for industrial  zones for the
period within  which construction  is to be completed pursuant  to
any applicable  construction permit issued by proper authority or,
if no time limitation  is imposed, for a reasonable period of time
for completion of the project.

For the purpose  of this article, measurements  with sound level
meters shall  be made when the wind velocity at the time and
place of such  measurement is not more than five miles per hour.

RARS  1/96
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Requirements

f III ~li sound level lllcas~lrcments,  consider-aiion  shall be given to
the eflect  of {he alllbicnt noise level created  by the
cncompassilig  noise  of the envirtmn~cnt  from aii sources at tile

Ilnle  and piace of silch round  Ievei measurements.  ”

RMA  ARARS  II%
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Ac(iorl (’ilalit)n Requirements

W~rkcr  Pr~tctUm—

Ilcallh  and safely prolcclion 29(” IR Pilll 1010”

29(’[R  1910 120( b) IoQ)

29 (’I:R 1910 providrs  guidelines  for workers engaged  in activities
requiring protective heaith and safety measures  regulated  by 0S1  1A.
Requirements provided in 29 Ct’R 1910.120 apply specifically to
the handling of hazardous  wastelmaterials at uncontrolled  hazardous
waste sites.

29 CFR 1910.120  (h) through (j) provides guidelines for workers
involved in hazardous  waste operations and emergency  response
actions on sites regulated under RCRA and CERCLA.

Specific provisions include the following:

●

✎

●

●

●

●

●

●

●

●

9

●

I Iealth and safety  program participation required by all on-site
workers
Site characterization  and analysis
Site control
CM-site  training
Medical surveillance
Engineering controls
Work practices
Personal  protective equipment
Emergency response plan
Drum handling
Sanitation
Air monitoring

Worker  exposure ACGltl 1991-1992  [TBC]
NIOSII  1990 111X’]

29 CFR I9IO.1OOO

Chemical-specific  worker  exposure  guidelines established  by
0S1 IA,  ACGII{, and NIOSII  are outlined in Table  A-46.

(OSt!A  regulations  and other health and safety requirements are
actually  independently  applicable requirements, not ARARs or
T’13CS.  ACGI1{ and NlOSll  values are provided as guidelines. )

Rh4A  ARARS IN6
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Actit~n (’il;llitln Requirements

incinerator  facility  operations

Ai!LLuisshm

I;mission of Particulatcs

Waste ~

40 (’I’R 264 “l-he  off-post  facility  must have a RCRA permit to operate under the
() (’(’R 1007-1”  I’art 26~1 requirements of 40 CFR 264 including Subpart  O. ‘l”he facility
OSW1.R IIlrcctlvc  9834.1 I (1[1(’] should also be approved  under the conditions  of OSWER  IJirective

9834. I I for off-site  disposal of hazardous  wastes from a CERCLA
site.

6 (’CR  1007-3” Colorado  incinemtor  regulations are broader in scope  than the
federal regulations. The Colorado regulations include boilers and
industrial furnaces as regulated  units under Subpart  O.

5 (’(’l?  1001-3, Regulation 1, Sect  111. R Performance standards regarding particulate matter (<O. I gram of
particulate matter per dry standard cubic foot) and performance
testing in accordance with Appendix  A of Air Quality  Control
Commission Regulation No. 6.

Off-site  disposal of hazardous waste 40 CFR Part 268

6 CL’R  1007-3 Part 268

Off-site  shipment of hazwdous waste 40 CFR Part  262
6 C(’R 1007-3  Part 262

All off-site  shipments  of hazardous waste to approved TSDF must
be accompanied by required LDR certifications and analysis.

Any shipments of hazardous waste  off-site  must be in compliance
with generator standards such as manifests, packaging/labeling, and
placarding requirements.
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ActiI~l~ (’llal loll Requirements

W~rher  l’ro[crliwl—

I lcallh  and safety  protcctit~n 29 ( I R l)art 1910 29 (’FR 1910 provides guidelines  for w(wkers  engaged in activities
requiring protective health  and safety measures regulated  by 0S1 IA.
Requirements  provided in 29 CFR 1910.120  apply specifically to
the handling of hazardous  waste/materials at uncontrolled  hazardous
waste sites.

29 CFR 1910.120  (b) through ~) provides guidelines for workers
involved in hazardous waste operations and emergency  response
actions  on sites regulated  under RC’RA and CERCI,A.

Specific provisions  include the following:

29 CI:R 1910 12(l(b)to  ~;)

●

✎ ✎

●

●

●

●

●

●

●

●

●

●

t Iealth and safety program participation required by all on-site
workers
Site characterization and analysis
Site control
On-site training
Medical surveillance
Engineering controls
Work practices
Personal protective equipment
Emergency  response  plan
Drum handling
Sanitation
Air monitoring

Worker exposure ACGlll 1991-1992  [TBC]
NlOSll  1990
29CFR 1910.1000

Chemical-specific  worker exposure  guidelines  estahlishcd by
OSIIA,  ACGIII, and NlOSl{ are outlined in Table A-46.

RMA  ARARS 1~6



Table  A-23  Action-SDeciflc ARARs and  TBCS for Soil Heatinq Page 2 of 9

Action (’i[all(~n Requiremcilts

WMWact~

Solid Waste [determination 40 (’}’R  260

6 CCR 1007-3 Part 260
40 Ci:R 260,30-31”

6 (-(’R  1007-3 %ct  260.30-3  I
40 CFR  261.2

6 CCR 1007-3  Sect  261.2
40 CI:R 261.4

6 CCR  1007-3  Sect 261.4

In addition to the chemicals listed in ‘l-able A-46, the Enhanced
Surface Soil Vacuun]  Extraction  Process (ESSVEP)  generates
hydrochloric  acid vapors  in the off gases.  Worker exposure
standards  for hydrogen  chloride  are as follows:

I Iydrogen chloride ACGI}I-TWA = 5 ppm, 7.5 mg/m3
(ceiling)

NIOSII-REL  = 5 ppm, 7 mg/m3 (ceiling)
OStiA-PEL  = 5 ppm, 7 mg/m3 (ceiling)

(OSI{A  regulations  and other health and safety requirements are
actually independently  applicable regulatory requirements, not
ARARs or TBCS. ACGII{ and NIOS1{ values  are provided as
guidelines.)

A solid waste is any discarded material that is not excluded by a
variance granted under 40 CFR 260.30  and 260.31. Discarded
material includes abandoned,  recycled, and waste-like materials.
These materials may have any of the following  qualities:

● Abandoned  material may be
- disposed of
- burned or incinerated
- accumulated,  stored,  or treated before or in lieu of being

abandoned  by being disposed,  burned,  or incinerated
● Recycled material which is

- used in a manner constituting disposal
- burned for energy recovery
- reclaimed
- speculatively accumulated

● Waste-like material is material that is considered  inherently
wastelike
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Action (’ll(tllorl Requirements

I)clerllllnallt)n  ~~f hn~ar(lt}(ls  wnslc 40(1 R 20? I I Soil Ilealing will generate wastewater, off gases,  and possibly spent
() (’(’l-l 1007-1” SCLI 262 I I carbon I hcsc wastes and all others generated must be
40 (’l R Part 201 characterized  and evaluated  according to the following  method  10
6 C(’I{ 1007-3”  I’ttrt 26 I deter-mine whether the waste  is hazardous:

● Iktermine  whether the waste  is excluded  from regulation  under
40 C’I:R 261.4

● [)etermine whether the waste is listed under 40 CFR Pmt 261
● I)etermine whetlwr the waste is identified in 40 CFR I’mt 261 by

testing the waste  according to specified  test methods  and by
applying knowledge of the hazardous  characteristics of the waste
in light of the materials or the process used

If a generator  of wastes  has determined that the wastes  do not meet
the criteria for hazmlous wastes,  they are classified as solid wastes.
l_he Colorado solid waste rules contain five solid waste categories.
The waste  categories  include the following:

Sf)lt(l  waste  classification 6 C’CR 1007-  2,” Scclion I

1)

2)

3)

“Industrial  wastes”,  which includes all solid wastes resulting
from the manufacture of products or goods by mechanical or
chemical processes.

“Community  wastes”, which includes all solid wastes generated
by the noncommercial  and nonindustrial activities of private
individuals of the community  including  solid wastes from
streets, sidewalks, and alleys.

“Commercial wastes”,  which includes all solid wastes  generated
by stores, hotels, markets, offices, restaurants,  and other
nonmanufacturing  activities, wilh  the exclusion of community
and industrial  wastes.

RMA  ARARS  1/’96
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.

Action ( ‘Itntlotl ~cqltirement$

4)

5)

“Special wastes,” which inclucies  any solid waste that requires
special  handling  or disposal procedures, Special wastes  may
include, but arc not limited to, asbestos, bulk tires, or other bulk
materials,  sludges,  and biomedical  wastes.

“Inert  material”,  which includes  solids  that are not soluble in
water and therefore nonputrescible,  together  with such minor
amounts and types of other materials that do not significantly
affect the inert nature of such solids.  lfie term includes,  but is
not limited to, earth, sand, gravel, rock, concrete that has been in
a hardened  state for at least 60 days,  masonry,  asphalt-paving
fragments, and other inert solids, including those that the
Colorado Department  of }Ieaith may identify by regulation.

If present,  only small quantities  of industrial,  community,  and
commercial  wastes are expected  from soil heating operations at
RMA.

No special testing requirements are specified for solid wastes; the
management and disposal rules are strictly  oriented  toward
imposing minimum  engineering  and technology requirements.

Treatment, storage, or disposal of RCRA 40 CFR Part 264

hazardous  waste 6 CCR 1007-3  Part 264
40 CFR Part 268
6 CCR 1007-3  Part 268

6 CCR 1007-3

Wastes  that are determined to be RCRA hazardous wastes  must be
stored, treated, and disposed  in compliance with RCRA regulations,
including  LDRs-UTS if placement has occurred.

Some of the Colorado standards for owners  and operators  of
hazardous waste management, storage, and disposal  facilities are
more stringent  than the equivalent  federal  regulations. ‘1’hese
standards  are detailed on Appendix  A, l-able A- 12.

m 96
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Ac!lon (’llal loll Rcq{lircmcnts

Waslcwalcr .10 (’l R I’a[l 122 Ally wastewaler  generated during soil Ileating will be routed to ti~e
40 ( I t{ 1’4111  12f (m-pos(  RMA wastewa[er treatment  plant if it is not hazardous
40 ( I R I’all  129 wnste  and will not interrupt the existing treatment systcm. If

wa~tewatcr  is r(~uted tt~ tile on-post treatment plant, it must be
treated in accordance  with NPl~ES requirements.

Corrective  action  management unl[s 40 Ci’i{ 2641,  subpart  s
6 (’(_’K 1007-3,  ” I’art 264 Sllhpart  S

“1’cmporary  I Jnits 6 (’(’R 1007-3  Sect 264.553
40 (’i’R 264553

The CAMU  regulations  allow for exceptions from otherwise
generally applicable LDRs-U1’S  and minimum technology
requirements for remediation  wastes managed at CAMUs. ‘Illese
regulations provide flexibility and allow for expedition  of remedial
decisions  in the management  of remediation  wastes.  One or more
CAM(JS may be designated  at a facility.  Placement  of hazardous
remediation  wastes  into or within  the CAM(J does not constitute
land disposal  of hazardous  wastes so the LL)Rs-UTS are not
triggered.

Design,  operating, or closure standards  for temporary tanks  and
container storage areas may be replaced by alternative  requirements.
~le W must be located  within  the facility  boundary, used only for
the treatmentistorage of remediation waste, and will be limited to
one year of operation with a one year extension upon approval by
the regulatory authority.

RMA ARARS 1/’96
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Action (’ilal ion
.

Requirements

Air Enlw

Emission ofparticulates

Emission con

5 (’(’R 1001” 3, Rcgulalion  1,

Seclion [11 (1))
f (’c-R I()(JI -5, Regulation 3

5 (’(’l{ I(W I -2, Section II

Colorado air pollution  regulations require owners  or operators of
sources  that emit fugitive  particulate  to minimize  emissions
through use of ail available  practical  methods  to reduce,  prevent,

and control  emissions. A fugitive  dust control measure  wiil be
written  into the work plan in consultation  with state for this

remedial  activity.

Estimated  emissions from the proposed remedial  activity  per

Colorado  A PEN requirements.
rol for opacity 5 (XR 1001-3,  Regulation 1, Sec ion II Soil heating  operations shall not cause the emission  into the

atmosphere  of any air poiiutant that is in excess  of 20°/0 opacity.

l{mission of hazardous air pollutants 5 CCR 1001-10,  Regulation  8

40 Cl’l{  I’art 61

42 USCS Section  7412

Odor emissions 5 CCR 1001-4,  Regulation  2

Emission  of certain hazardous  air pollutants is controlled by
NESI{APS.  Soii heating will cause  volatization  of some organic
and/or  metai contaminants.

Nationai  standards  for site remediation sources  that emit  hazardous
air pollutants  are scheduled for promulgation by the year 2000.

Standards will be developed  for 189 listed hazardous  air pollutants.
Colorado  odor  emission regulations require that no person  shail
allow  emission of odorous  air contaminants that result  in detectable
odors that are measured in excess of the foilowing  limits:

1 ) For residential  and commercial  areas-odors detected after  the

odorous air has been diluted with seven more voiumes of odor-
free air

2) For all other iand use areas-odors detected  afier the odorous air

has been diiuted  with 15 more  volumes of odor-free air

~ . .
1/96
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.

V(Ji:llIlc  organic cl]cnlical cmi$sit~ll$ 5 (’( R 1001- 9,” Rcgul  alloll 7 V()(’  rcglliations  aftpiy

q~lality controi area  for
Sltwagc and transfer of
by tilese requirements.

to ozone ncmatlainment areas.  Ille air
RMA is cur-rentiy nonattainrnent  ofozone.
VOCS and petroie~lm  iiquids are controlled

l)isposai of VOCs is regulated for all areas, including ozone
nonattainnlent.  “I”ilc regulations  control the disposal  of V()(’s  by
evaporation or spiiling  unless reasonable  availabie control
tecilnologies  are utiiiz,ed.

PM ,(~CO  cmissi(ms

Visibility  protection

Storm water ~

42 USC Section 7502-7503

40 (’[”R 5i.3oo-307
40 CI’R  52.26-29

SC(’R 1001-14
CRS Section 42-4-307(8)

Discharge of stormwater to on-post  surface 40 CFR Parts 122-125
waters

New or modified major stationary sources in a nonattainment area
are required to compiy with the iowest achievable emission  rate.

!%ii heating must be conducted  in a manner that does not cause
adverse impacts cm visibility.  Visibility impairment  interferes with
tile management,  protection, preservation, or enjoyment of federal
Class  I areas.

“[he Colorado Ambient Air Quality Standard  for the AIR Program
area is a standard visual range of 32 miies. “Ile averaging time is 4
hours. The standard applies during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain  Standard  Time or Mountain
L)aylight Time, as applicable).  Ile visibility standard applies  oniy
during hours  when the hourly average humidity  is less than 70°/0.

Stormwater  runoff,  snow melt runoff,  and surface runoff and
drainage associated with industrial activity  (as defined in 40 CFR
122) from RMA remediai actions  that disturb 5 acres or more and
that discharge  to surface  waters  shaii he conducted in compliance
with the stormwater management  regulations.
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Action (’lliitlon Requirements

NQisUlktk!rUl (“[]ll)r(](!()  f{~’klird  Slal IJlc, Scclif)l]  25-12- “l”he  Colorado  Noise  Abatement Statute provides that:
101

a. “Applicable  activities  shall be conducted  in a manner so any
noise produced is not objectionable  due to intermittence,  beat
frequency,  or shrillness. Noise  is defined to be a public nuisance
if sound  levels  radiating from a property line at a distance  of
twenty-five  11 or more exceed  the sound levels established  for
the following  time periods  and zones:

7:00 a.m. to 7:00 p.m. to

Zme next  7:00~ next 74)0 ~
Residential 55 db(A) 50 db(A)
Commercial 60 db(A ) 55 db(A)
light Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b.

c.

d.

e.

[n the hours  between 7:00 a.m. and the next 7:00 p.m., the noise
levels permitted in Requirement  a (above) maybe increased  by
ten decibels for a period of not to exceed  fiileen minutes in any
one-hour period,

Periodic, impulsive, or shrill  noises  shall be considered a public
nuisance when such noises are at a sound level  of five decibels
less than those listed in Requirement a (above).

Construction projects shall be subject  to the maximum
permissible noise levels  specified for industrial  zones  for the
period within  which construction is to be completed pursuant to
any applicable  construction permit issued by proper authority  or,
if no time limitation  is imposed,  for a reasonable period of time
for completion of the project.

For the purpose  of this article, measurements  with sound level
meters shall be made when the wind velocity at the time and
place of such measurement  is not more than five miles per hour.

I 1 f96
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( 11,111011 Reuuilcrnents

f In all st~un(l level lnensurernents,  consideration  shall be given to
IIIC cf’lect of the a[llbient  noise level created by the

encompassing  n(~ise  of the environment  from all sources  al Ihc
time and place of such sound level measurements.”

RMA ARARS 1/96
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llcallh and safcl} pr~)lccllilll 29 (“1’R I‘) 10 provi[ies guidelines  for workers engaged in activities
rcql]iring  protective l~enlth and snfety  measures  regulated  by C)SI 1A.
Requiren\ents  provided in 29 CFR  1910.120  apply specifically  to

the handling  of hazm!ous  waste/materials  at uncontrolled hazardous
wasle sites.

Worker exposure ACGI}I  1991-1992  [TBC]

NlOSll  1990 [“l-IICJ
29 CI:R  1910.1000

29 CFR 1910.120  (b) through (j) provides guidelines for workers
involved  in hazardtms  waste operations and emergency response
actions  on sites regulated under RCRA and CERCLA.

Specific  provisions include the following:

●

●

9

●

●

●

●

●

●

●

●

●

I lealth and safety  program participation  required  by all on-site
workers

Site characterization  and analysis
Site control
On-site  training

Medical surveillance
Engineering  conttols
Work practices
Personal protective equipment
Emergency response  plan

Drum handling
Sanitation

Air  monitoring

Chemical-specific  worker  exposure guidelines  established  by

OSIIA,  ACGII{, and NIOS}I  are outlined  in Table A-46.

In addition to the chemicals  listed  in Table A-46, ethylene  glycol
will be used as a coolant  in the vitrification  process.  Wotkcr

exposure  standards  for this chemical  are as follows:

F,thylene  glycol ACGII !-TWA  =- 50 ppm, 127 mghq  (ceiling)

RhlA ARARS II%
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Actif~n (’llalit)n Requirements

(OS11A regulations and oti~er safety  and health requirements are

acluatiy indepen{ien[ly applicable requirements, not ARARs and
‘1 IIUS. ACGII{  and Ni(JSll  values are provided as guidelines. )

Emission ofparlicuiates 5 C(”  K 1001- 3,” Regulation  1,
Sccllt)n  ill ([))
j (’L’1< 1001-5,  R~guliiti(~n 3

Colorado air poliution regulations require owners  or operators of
sources that emit fugitive particulate  to minimize emissions
through use ofaii avaiiabie practicai methods  to reduce, prevent,
and control emissions.  A fugitive dust controi measure will be
written into the work pian in consultation with state for this

remedial  activity,

Estimated emissions  from the proposed remedial activity  per
Colorado APEN requirements.

l:.mission controi for opncity 5 C-(’R 1()()1-1,  Regulation 1, Section il In situ vitrification  of soils shall not cause the emission  into the
atmosphere of any air poliutant  that is in excess of 20°/0 opacity.

Emission of” ha7drdous  air pollutants f (’(’R 1()()1-10, Regulation  8 Emission of iisted hazardous  air pollutants is controlled by

40 C’fR I)art 61 NESIIAPS. In-situ vitrification  of soils  may cause volatilization  of
some contain in ants.

42 [ISCS  Section  7412 National  standards  for site remediation sources  that emit hazardous
air pollutants are scheduled  for promulgation by the year 2000.
Standards  will be developed  for 189 listed hazardous air pollutants.

Voiatiie  organic  chemical  emissions 5 CCR  100 i -9, Regulation  7 VOC regulations  appiy to ozone nonattainment areas. The air
quality  control area for RMA is currently nonattainment  of ozone.
Storage and transfer of VOCS and petroleum liquids are controlled
by these requirements.

Disposal of VOCS is reguiated  for all areas, inciuding ozone
nonattainment.  The regulations controi the disposal  of VOCS by
evaporation  or spiliing  unless  reasonable avaiiabie control
technologies  are utiiized.

—
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Actiorl (’ltallon I{euuircmcnls

PM ,(~CO emissions

Visibility fm)tcclif~n

odor” emissions

42 IJs(’ Scclloll 7502 -7f03 Ncw or modified major stationary sol]rces in a nonattainmcnt area
aie required to comply with the lowest achievable  emission  rate.

40 (-l-f{  51 300-307 In situ vitrificati(m  must be conducted in a manner that does not
40 (’Ill 52.26-29 callse adverse impacts on visibility.  Visibility  impairment interferes

with the management,  protection, preservation, or enjoyment of
federal  Class I areas.

5(-CR  1001-11
CRS Scctit)ll  42-t-307(8)

5 CCR 1001-4, Regulation 2

Air emissions  from diesel-powered 5 CCR 1001-15,  Regulation 12
vehicles associated with in-situ vitrification

I“he Colorado Ambient Air Quality  Standard  for the AIR Program
area is a standard visual range of 32 miles. The averaging  time is 4
hours. ‘Ihe standard upplies during an R-hour period from 8:00 a.m.
to 4:00  p.m. each day (Mountain  Standard  Time or Mountain
I)aylight  l“ime, as appropriate).  ‘llle visibility  standard applies  only
during hours when the hourly average humidity is less than 7096.

(’olorado  odor emission regulations  require that no person  shall
allow emission of odorous air contaminants that result in detectable
odors that are measured  in excess  of the following  limits:

I ) For residential and commercial areas+dors detected after the
odorous air has been diluted with seven more volumes of odor-
free air

2) For all other land use areas—odors detected afier the odorous  air
has been diluted with  15 more volumes of odor-free air

Colorado Diesel-  Powered Vehicle Emission Standards for Visible
Pollutants apply to motor vehicles intended,  designed, and
manufactured  primarily  for use in carrying passengers  or cargo on
roads, streets, and highways, and state as follows:

I ) No person shall emit or cause to be emitted into the atmosphere
from any diesel-powered  motor vehicle weighing 7,500 pounds
and less, empty weight, any air contaminant, for a period greater
than five (5) consecutive seconds, which is of such a shade or
density as to obscure  an observer’s vision to a degree  in excess
of40°/0 opacity.

RMA  ARARS  IJ%
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ALt I(Jn (’llalioll Requirements

acteri-

Solid waste determination 40 CFR  260

6 U(’R 1007-3 f)art  260
40 CFR 260.30-3  I

6 CCR  1007-3 Sect  260.30-3 I
40 CFR 261.2
6 CCR 1007-3  Sect 261.2
40 CFR 261.4
6 CCR 1007-3  Sect 261.4

2)

4)

5)

No person shall emit or cause to be emitted into the atmosphere

from any diesel-p(~wercd  motor vehicle  weighing  more than
7,500 pounds, empty weight, any air contaminant, for a period
greater  than (5) consecutive seconds, which is of such a shade or
density as to obscure an observer’s vision to a degree  in excess
of 35°/0 opacity, with the exception of subpafi “C”.

No person shall emit or cause to be emitted into the atmosphere

from any naturally  aspirated  (non-turbocharged)  diesel-powered
motor  vehicle weighing more than 7,500 pounds,  empty weight,
operated  above 7,000 fl (mean sea level) any air contaminant  for
a period greater than five (5) consecutive seconds,  which is of
such  a shade or density as to obscure  an observer’s vision to a
degree in excess of40°A opacity.
Any diesel-powered motor vehicle exceeding these requirements
shall be exempt  for a period of IO minutes if the emissions are a
direct result  of a cold engine start-up and provided the vehicle  is
in a stationary position.
These standards shall  apply to motor vehicles intended,
designed,  and manufactured primarily  for travel or use in
transporting  persons, property, auxiliary  equipment,  and/or cargo
over roads, streets, and highways.

A solid waste is any discarded  material that is not excluded by a
variance granted  under  40 CFR 260.30 and 260.31. Discarded
material includes  abandoned,  recycled, and waste-like maferials.
These materials may have any of the following  qualities:

● Abandoned material may be
- disposed of
- burned  or incinerated
- accumulated, stored, or treated before or in lieu of being

abandoned by being disposed,  burned, or incinerated

-ii I /96
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Atttf)l] ( Ilnlloll Req[lircnients

● i<ccyclcd maleriai  whicil  is

- used in a manner cfmstituting  disposai
- h(lrnecl  for energy  recovery
- reclaimed
- spccuiativeiy accu[nuiated

● Waste-like  materiai  is material  ti~at is considered  inherently
wasteiike.

[Iclcrminati[)n  of  ila7.ardous  waste

Solid waste  classification

40(’i R 262 I I
6 (“~’R 1007-3” SCCt 262 I I
4(1 (’iR I’nrt ?6 I
6 C’(’R 1007-”1 i’;irl 261

6 CCR  iO07-2,  Section  I

In situ vitrification  wiii generate  grubbed  vegetation  and debris.
‘i hcse wastes and ail others generated  must be characterized  and
evaiuated  according  to ti~e foilowing  rnetilod to dctennine whcti~er
tile waste is hazardous:

● Determine wheti~er the waste is excluded from regulation under
40 Cl:R 26i .4

● I)etermine whether the waste is iisted under 40 CI;R 261
● [Ietermine whether the waste is identified in 40 CFR 26i by

testing the waste according  to specified test methods and by
applying knowledge of the hazardous  characteristics  of tile waste
in iight of the materials  or the process  used

if a generator of wastes has determined that the wastes do nut meet
the criteria for hazardous  wastes, they are classified as solid wastes.
Ille Colorado solid waste rules contain five solid waste categories.
The waste categories include the foiiowing:

I ) “lndustriai  wastes”, which includes ali soiid wastes res~t!ting
from the manufacture  of products or goods by meci~anicai or
chemicai processes.

2) “Community  wastes”, which includes  soiid wastes generated by
the noncommercial  and nonindustrial activities  of private
individuals oftl~e community  including soiid wastes from
streets, sidewaiks, and aileys.

RMA ARARS 1/96
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Acti(lrl (’ilall(~l] Requirements .

3)

4)

5)

“Conlnlerciai  waslcs”, which inciudes aii soiid wastes generated
by stores,  i~otci~, markets, offices, restaurants,  and other

ll(~l~lllal~ulact(lrillg  activities,  with the exciusion of community
and industrial  wastes.

“Speciai wastes”, which includes any soiid waste that requires
speciai  iwmdiing or disposai  procedures.  Speciai  wastes  may
include, but arc not iimited to, asbestos, buik tires,  or other bulk
materiais,  siudges, and biomedical  wastes.

“inert  materiai”, which inciudes  soiids  that are not soiubie in
water and therefore nonputrescibie, together with such minor
amounts and types of other materiais that do not significantly
affect tile inert nature of such solids.  ‘l-he term includes, but is
not limited to, earth, sand, gravei, rock, concrete  that has been in
a hardened state for at ieast 60 days,  mason~, asphalt-paving
fragments, and other inert soiids, inciuding those that the
Coiorado Department of I leaith may identify  by regulation.

[f present,  oniy smali quantities of industrial, community,
commercial, and speciai wastes  are expected from in situ
vitrification  at RMA.

No special  testing requirements are specified for solid wastes;  the
management  and disposai  ruies are strictly  oriented toward
imposing minimum engineering and technology  requirements.

Waste M~

‘1’reatment, storage,  or disposai of RCRA 40 CFR Part 264
hazardous  waste 6 CCR 1007-3  Part 264

40 CFR Part 268
6 CCR iO07-3  Part 268
EPA/5401G-89/006 [“1’13C]

Wastes that are determined to be RCRA i~azardous  wastes must be
stored,  treated, and disposed in compliance witil RCRA regulations,
inciuding  I. DRs-{J”I S if piacement  occurs.
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AL IIIJII (’llnl  loll Rcq(lircl~lcllts

6 (’(’R 1007-3” Some  ofti}c  Coiorado  standards  for owners and operators of
ilazarcious waste management. storage, and disposai facilities are
m(~re stringent tilan tile equivalent  federal  regulations.  ‘1 l~ese
standards are detailed on Appendix A, ‘1’abie A- 12.

(’orrcctivc  aclion management  units 40 (’l; il 264,  Suhpw-t  s
6 (-’(’R 1007-3, ” I)art 264 Subpart S

I emporary Units

Sormwater  Man~

6 CCR  1007-3  Sect 264.553
40 CFR 264.553

Discharge  of stormwater to on-post surface 40 CFR Park i22- 125
waters

i Iazardous  debris generated  during in situ vitrification  activities
n~ust be treated using  specific technologies to extract,  destroy,  or
immobilize  ilazardous constituents on or in tile debris. In certain
cases  afler treatment, the debris may no longer be subject to RCRA
Suhtitie C reguiatitm.

Tile CAMU  reg[liaticms aliow for exceptions  from otherwise
generaiiy applicable I. DRs-U’1’S and minimum technology
requirements for remediation  wastes  managed at CAM US. “lllese
regulations  provide tlexibiiity  and aiiow for expedition of remediai
decisions in the management of remediation  wastes. One or more
CAMLJS may be designated at a faciiity.  Piacement of hazardous
remediation  wastes  into or within  the CAMU  does not constitute
iand disposai  of ilazardous wastes so the LDRs-UTS are not
triggered.

Design, operating, or ciosure standards for temporary tanks  and
container  storage areas may be repiaced  by alternative requirements.
Ile ll_J must be iocated within  the faciiity  boundary, used only for
the treatmentistorage of remediation  waste, and wili be iimited to
one year of operation with  a one year extension  upon approvai by
tile regulatory autilority.

Stormwater  runoff,  snow meit ~n~ff,  and surface  runoff  and
drainage associated  with industrial activity  (as defined in 4(1 CI:R

122) from RMA retnediai  actions tilat disturb  5 acres ot more and
tilat discharge  to surface  waters  shaii  he conducted  irl corllpiiance
with ti~e storm wa[cr management  regulations.

RMA ARARS  l%
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Aclit~l] (’lliitioll Requirements .

N!.lh-aum.wu (’t~lorad(~  l<cvl~cd Sliltlll~,  Sccti(~ll  25- I 2- l’he Colorado Noise Abatement Statute  provides that:
103

a. “Applicable  activities shall be conducted in a manner so any
noise produced  is not objectionable  due to intem~ittcnce, beat
frequency, or silriiiness. Noise  is defined to be a public nuisance
if sound Ieveis radiating  from a property iine at a distance  of
twenty-five  il or more exceed  the sound ieveis  estabiisi~ed for
the foiiowing  time periods  and zones:

7:00 a.m. to 7:00  p.m. to

Zone next 7:00 ~. t 7:00 am,
Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
i.ight  industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b. In the hours between 7:00 a.m. and the next 7:00 p.m., tile noise
ieveis permitted in Requirement a (above) maybe increased by
ten decibeis  for a period of not to exceed fifteen minutes in any
one-hour  period.

c. Periodic, impuisive, or shriii  noises shali  be considered a pubiic
nuisance  when such noises  are at a sound ievei of five decibeis
iess than those iisted in Requirement a (above).

d. Construction  projects shali be subject  to the maximum
permissible  noise Ieveis specified for industrial zones  for the
period witilin which construction  is to be completed pursuant to
any applicable construction  permit issued  by proper autilority  or,
if no time limitation  is imposed,  for a reasonable period of time
for completion  of the project.

e. For the purpose of this article, measurements  with sound ievei
meters shaii be made when the wind veiocity  at the time and
piace of such measurement  is not more than live  miles per i~our.

; 1/’96
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Actit~n (’il;lli(lll I{cquiremcnts

f In all sound Icvel measurements, consideration shall be given to
tl)e ef’feet of tl~e ambient  noise level created by the

encompassing noise of the environment  from all sources  at the
lime  and place of such sound level measurements.”

RMA ARARS  1/96
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Acti~Jn (’1l;l[  1011 Requirements

w~lrkcr Prmfx!lwl

i Icallh and safely prt)lcclif)n ~q (“[ 1{ 1’,]11 1010” 29 C1-R  i!l 10 provides guidelines  for workers engaged  in activities
requiring  protective i~eaitb and safety  measures  regulated  by 0S1 IA.
Requirements provided in 29 CFR 1910.120 appiy  specifically to
the handiing of ilazarcious  wasteimateriais at uncontrolled  hazardous
waste sites.

Worker exposure

29 (’1 R i91(J 120( b)t (~(j)

ACGIII 1991-1992  [TRC]
NiOSil  1990 [ IIICI
29CFR  1910.1000

29 CFR  1910. 120(b)  through (j) provides guidelines for workers
involved in hazardous  waste operations  and emergency  response
actions on sites reguiated  under  RCRA and CERCLA.

Specific  provisions  include the foliowing:
● I Iealth and safety program participation  required  by all on site

workers
● Site characterization  and analysis
● Site control
● On-site  training
● Medical surveillance
s Engineering controls
● Work practices
● Personal  protective equipment
● Emergency  response plan
● Drum handling
● Sanitation
● Air monitoring

Chemical-specific  worker  exposure  guidelines established  by
OSIIA, ACGIII,  and NlOSt{  are outiined in Tabie A-46.

(0S11A regulations  and other heaith and safety requirements are
actuaily independently  applicable  regulatory  requirements, not
ARARs or I’BCS. ACGII{ and NIOS1 I vaiues are provided as
guidelines.)

RMA ARARS  IN6
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Action ( ‘1!:11101} Requirements

Solid waste dclcmli[latit)ll 40 (’l R 260
~ [’(’l{ 1007-1” I’alt 260

40 (’l f{ 260 3[1 3 I
(j (’c’R  1o07-1” Sect 260 ~()-1 !
40(’1 R261 2
6 (’(’R 1007-3” sect  261 2
40(”  IR 201” I

(’R  10[)7-3 SC{  I 261 4

Determination  of ha7ardtJus  wasle

Solid waste  classification

40 C}:R 262 I 1
6 CCR iO07-3  Sect 262.1 i
40 CFR Part 261
6 CCR 1007-3 Part 261

6 CCR 1007-2, Section i

ii ; II’%

A solid waste  is any discarded  material ti~at is not excluded by a
variance granted  under 40 CFR 260.30  and 260.3 i. Discarded
material includes  abandoned, recycied, and waste-like  materiais
“1 hcse materials may have any of the foliowing  quaiities:

● Abandoned material may be
- disposed  of
- burned or incinerated
- accumulated, stored, or treated before or in lieu of being

abandoned  by being  disposed,  burned, or incinerated
● Recycied matcriai  which is

- used in a manner  constituting disposal
- burned for energy recovery
- reciaimed
- speculatively  accumulated

Q Waste-iike materiai is materiai that is considered inherently
wasteiike.

Wastes generated during structure decontamination  activities must
be characterized, Soiid wastes  must be evaluated according  to the
foilowing  method to determine whether the waste is hazardous:

● Determine  whether the waste is exciuded from regulation under
40 CFR 26i .4

● Determine whether the waste is iisted under 40 CFR 261
● Determine  whether the waste is identified in 40 CFR 26 i by

testing the waste according to specified test methods and by
applying knowledge of the hazzwdous characteristics  of the waste
in iight of the materials or the process used

if a generator of wastes  has determined that the wastes do not meet
the criteria  for i~azardous  wastes,  they are ciassiiied as soiid wastes
The Coiorado  solid waste ruies contain tile foilowing  five solid
waste categories:

—
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——

ActI(Jn ( ‘Il,ltl(lll Requirements

i)

2)

3)

4)

5)

“ln[lus[rial  wastes”,  which includes ali soiid wastes resulting

frt~m the nlan~lfncturc  of products  or goods by mechanical or
chemical  processes.

“Community  wastes”, which includes solid  wastes generated by
the noncommercial  and mmindustriai activities of private
individuals  of Iile community  including solid wastes from
streets, sidewaiks, and alieys.

“commercial  wastes”,  which includes  all solid wastes generated
by stores,  hotels,  markets, offlccs, restaurants, and other
nonmanufac[uring activities, with tile exclusion ofcomrnunity
and il]dustrial  wastes.

“Special wastes”, which includes any solid waste that requires
special  handling or disposal  procedures.  Speciai  wastes may
include, but are not limited  to, asbestos, bulk tires, or otiler buik
materials, sludges, and biomedical  wastes.

“Inert  material”,  which includes soiids that are not soluble in
water and therefore nonputrescible,  together with such minor
amounts and types of other materials that do not significantly
affect the inert nature of such solids.  Ile term includes,  but is
not limited  to, earth,  sand, gravel, rock, concrete  that has been in
a hardened  state for at least 60 days, masonry,  asphalt-paving
fragments, and other inert solids, including those that the
Colorado Department of t{eaith may identify by regulation.

If present,  only small quantities  of industrial, community, and
c(mlmerciai wastes  are expected  from hot gas decontamination at
RMA.

No special  testing requirements are specified for solid wastes; tiw
management  and disposal  ruies are strictly  oriented toward
imposing minimum  engineering  and tecimology  requirements.

RMA ARARS  11%
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Action (-ilalit~n Requirements

‘1 realment,  storage, or dispo$nl of RCRA 40 (’I:R  I’art 261 Wastes  that are detemlined  to be RCRA  hazardous  wastes must  be

hnzardous  wasle 6 L’(’R 1007-3” I’art 264 stored, treated,  and disposed  in compliance  with RCRA regulations,
40 C“I’R l’;irt 208 including LDRs-U 1’S if placement  occurs.
6 C’(’R 1007-3”  l’art 268

6 C(’R  1007-3” Some of the Colorado  standards for owners and operators  of
hamrdous  waste management,  storage, and disposal  facilities  are
more stringent than the equivalent federal  regulations. I“hese
standards  are detailed on Appendix  A, Table A-12.

Waslcwaler 40 (“1’R  I’art 122
40 (’I’R I’art 125
40 C’I’R I’;irt  129

Corrective  action management  unils 40 CFR 264, Subpart S

6 CCR 1007-3,  Part 264 Subpart S

Temporary Units 6 CCR 1007-3  Sect 264.553
40 UFR 264.553

Any wastewater generated during hot gas decontamination  of
structures will be routed  to the on-post RMA  wastewater treatment
plant if it is not hazardous waste  and will not interrupt the existing
treatment system. If wastewater is routed to the on-post treatment
plant, it must be treated in accordance  with NPDES requirements.

Ile CAMU  regulations allow for exceptions from otherwise
generally  applicable LDRs-UTS and minimum  technology
requirements for remediation wastes  managed at CAM  Us. “Ilese
regulations  provide flexibility and allow for expedition of remedial
decisions in the management  of remediation  wastes.  One or more
CAMUs may be designated at a facility. Placement  of hazardous
remediation wastes into or within the CAMU  does not constitute
land disposal  of hazxirdous wastes so the LDRs-UTS are not
triggered.

Design, operating, or closure  standards for temporary  tanks and
container  storage areas may be replaced  by alternative  requirements.
The T{J must be located within  the facility  boundary, used only for
the treatmentistorage of remediation waste, and will be limited  to
one year of operation with a one year extension upon approval by
the regulatory  authority.

ARS IIQ6
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Action (-ilalltlrl Requirements

Particuiale  emissions 5 (’(’R 1001” J. KCg\llilIiOrl 1, Colorado  air poiiution  regulations require owners  or operators  of
SeclltJn  Ill (1)) sources that emit lugitive  particuiates to minimize emissions
5 (“(’R  1001- 5,” Regulation 3 througil  use of ali avaiiabie practical methods  to reduce, prevent,
5 C’(’R 1001- 2,” Section  II and controi  emissions.  A fugitive dust controi measure  wiil be

written into the work pian witi~ state for this remediai activity.

Estimated emissions from the proposed remedial activity per
Coiorado APEN requirements wiii be necessary.

Emission of hazardous  air pollutants

5 (’(’R 1001- 3,”

Regulation 1, Section  Ii

5 C(’R  1001-4,  Reg(lia[ion 2

5 CCR 100i- 10, Regulation 8
40 Ci’R Part 61

42 USCS  Section  74 i2

I lot gas decontamination  operations shaii not cause the emission
into tile atmosphere  of any air poiiutant  that is in excess  of 20”/o
opacity.

Colorado odor emissions regulations require that no person  shaii
aiiow emission of odorous air contaminants that resuit in detectable
odors  ti~at arc measured in excess of the foilowing  iimits:

i ) For residential  and commercial  areas--odors  detected after the
odorous  air has been diluted with seven more voiumes of odor-
free air

2) For all other iand use areas+dw ~ detected afler the odorous air
has been diluted witil 15 more voiumes of odor-free air

Emission  of certain hazardous  air pollutants is controlled  hy
NF.S1{APS.  Decontamination  of structures  couid potentially cause
emission of hazardous  air pollutants.

Nationai standards for site remediation sources  tilat emit hazardous
air pollutants are scheduied  for promulgation by the year 2000.
Standards  wiii be developed for i 89 iisted hazardous air pollutants.

RMA ARARS  1/96
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AC II(JII (’ilii[lon Requirements

Volatile  org(il~lc  chcl]l  ical cIIIIssI(~Ils f (’( R 1001” -(). I{cg(ll atloll 7 V()~  regulations apply 10 07,tJne nollattainment areas.  1 i]e air
quallly control area for RMA is currently nonattainrnent for ozone.
Storage and transfer of VOCs  and petroleum liquids are controlled
hy these requirements.

[)isposnl of VOCS is regulated  for all areas, including ozone
ntmattainment. The regulations controi tile disposai  of VOCS by
evaporation or spilling uniess  reasonable  availabie controi
technologies are utilized.

I’N1 ,J~O  ernis$ions

Visibility protection

$jtormwatc r Man~

42 [JS(’ 7f02-7503°

40 c1 R 51 300-307”
40 (’[’R 52.26-29

5CCR 1001-14
CRS Section  42-4-307(8)

Disci~arge  of stormwater  to on-post surface  40 CFR Parts 122- i25
waters

New or modified major stationary sources in a nonattainment area
are required to comply with the lowest achievable emission rate.

I {ot gas decontaminate ion of structures must be conducted in a
manner  that does not cause adverse impacts on visibility.  Visibility
impairment  interferes  with the management, protection,
preservation, or enjoyment  of federai  Class I areas.

The Coiorado Ambient Air Quality  Standard  for the AIR  Program
area is a standard visual range of 32 miies. The averaging  time is 4
hours. The standard appiies  during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain Standard  Time or Mountain
Dayiight Time, as applicable). Ile visibility standard applies  oniy
during hours when the hourly average humidity  is less tilan 70V0.

Storrnwater runoff, snow melt runoff,  and surface runoff and
drainage  associated  with industrial activity  (as defined in 40 CI:R
i 22) from RMA remediai actions that disturb 5 acres or more and
that discharge  to surface waters shaii be conducted in compliance
with the storrnwater management  regulations.
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Action ( 11011011 Rcquircrncnls

N1.)!sd2iikInc1L( ~’ol(lr,i(lo” RCI ISL’(1 Slalulc. SCLII(NI  25- I 2- ‘1 he Colorado  Noise Abatement  Statute  provides tilat:
103

a, “Applicable  activities silaii be conducted  in a manner  so any
noise produced is not objectionable  due to intemlittence,  beat

frequency,  or shrillness.  Noise is defined to be a pubiic nuisance
if sound  ievels  radiating from a property iine at a distance  of
twenty-five  fl or more exceed  {he sound levels  established  for
tile foilowing  time periods  and zones:

7:00 a.m. to 7:00  p.m. to

~ext  7:00 m a.m
Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
l.igi~t Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b. In the hours between 7:00 a.m. and the next 7:00 p.m., the noise
ieveis permitted in Requirement a (above) maybe increased by
ten decibeis for a period of not to exceed fifleen minutes in any
one-hour period.

c. Periodic, impuisive, or shrill  noises  shali be considered  a pubiic
nuisance when sucil noises  are at a sound ievel of five decibels
less than those iisted in Requirement a (above).

d. Construction projects shali be subject  to the maximum
permissible noise ievels  specified for industrial  zones for the
period within  which construction is to be compieted pursuant to
any applicable  construction permit issued by proper mlthority  or,
if no time imitation is imposed,  for a reasonable period of time
for completion of the project.

e. For the purpose  of this ar-ticie, measurements  with sound level
meters  shaii be made when the wind veiocity at the time and
piace of such measurement  is not more than five miles per hour.

RMA ARARS  1/96
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Actif~n (’11;11101) Requirements

f in all sound level measurements, consideration shall be given to
the effect of the an] bient noise level created  by the
encompassing noise of the environment  from all sources  at the
time and place of such  sound level  n~easurements.  ”
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Action (’l[:ilit~ll Requirenlcnls

[J X() detonation

on-post  detonation of UX()

of f-pos[” delonfilion  of’ (J X()

~ I i(Jrl

Agent decontamination

orlwr ProlecWn

I lealth and safety  protection

I ligh explosives will  be detonated  in compliance  with the substar]tive
requirernents  of AR 7515 regarding demilitarization  of class V

materials.

40 CFR 264 on-post  detonation of UXO  must comply with the substantive
6 (’CR  1007-3  I’firt 264 requirements of Part 264 including the environmental  performance
40 Cf’R I’art 26’1 Subpart X standards described  in 40 CFR 264.601  (6 CCR  1007-3,  Section

6 C’(’R  1007-3  I’art 2f)4 Subpart  X 264.601  ) and substantive  portions of the monitoring,  analysis,
reporting,  and corrective  action  requirements of 40 CFR 264.602  (6
CCR 1007-3, Section  264.602).

40 CI’R  264 Subpart X Off-post  facilities  used for detonation of [JXO must be RCRA-
6 CC’R  1007-3 I’art 264 Subpart  X permitted units that have been permitted  under 40 CFR 264 Subpart

x.

AR 385-61

AR 95-15
AR 385-10
AR 385-61
AR 385-64
AMC-R  385-100
DA PAM 385-61

Technical  Manual  (“I-M) IO-277  [TBC]
AR 50-6

Decontamination  of chemical agent-contaminated material will
comply with the requirements of AR 385-6 I and AR 50-6.

Workers shall  comply with the substantive requirements of AMC-R
385-100, AR 385-10, AR 385-61, and AR 385-64.

RMA ARARS l~b
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ACIIOII Cilalioll Requirements

29 (’1 R I),]rt I(JI() 29 (;I:R  1910 provides guidelines for workers engaged  in activities
requiring  protective health and safely measures regulated  by OS1 1A.
Requirements  provided  in 29 t’FR 1910.120 apply  specifically to the
handling of t~azardt)us waste jmaierinls  at uncontrolled hazardous
waste sites.

29 CFR 1910.120  (b) through (j) provides guidelines for workers
involved in hazardous  waste operations  and emergency  response
ac(ions on sites regulated under RCRA and CERCLA.

Specific provisions include the following:

29 ~’1’R 1910 !20 (b) tO(.j)

1 lealth and safety program participation  required  by all on-site
workers
Site characterization  and analysis
Site control
On-site training
Medical surveillance
Engineering controls
Work practices
Personal  protective equipment
Emergency  response plan
Drum handling
Sanitation
Air monitoring

Worker exposure ACGlt{ 1991-1992 [“l’DC]
NIOSII  1990 [“1-11(’]
29 Cl:R 1910.1000

Chemical-specific  worker exposure guidelines established  by
OSl{A, ACGII  {, and NIOStl  are outlined in Table A-46.

In addition to the chemicals listed in Table  A-46, workers involved
in the demilitarization  of HE- or agent-filled  UXO will be exposed
to several  uniqlle chemicals. Worker  exposure standards for
explosives  are as follows:

IURS II%
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Ac[it~ll (’ilnli(~n Requirements -.

Aluminum  (Pyro powder)
A(-’GII I-I WA = 5 mgjm3 (Pyre-powder)
OSI!A-PI;I. = 15 mg/m3  total, 5 mg/m3 resp (ASAL)

Lead Azide (Colloidal  - as Pb)*

Nitroglycerin
ACGlt  l-TWA = 0.05  ppm, 0.46  mg/m3 (skin)
NlOStl-REL = O. I ppm (skin)
OSllA-Ceiling = 0.2 ppm, 2 mg/m3 (I5 min ceiling)

● Source: I Iazardous  Component Safety Data Sheet (A RRADCOM
~Orm  29)

Picric Acid
ACGII  1-TWA = 0.1 mg/m3
NlOS1l-REL = 0.1 mg/m3,
STEL = 0.3 mg/m3 (skin)
OSllA-PEL = 0.1 mg/m3 (8 hr TWA  - skin)

.
RDX (Cyclonite)  ACGIH-TWA  = 1.5 mg/m~ (skin)

Tetryl
ACGltl-TWA  = 1.5 mg/m3
NIOSH-REL  = 1.5 mg/m3 (skin)
OS]{A - PEL = 1.5 mg/m3 (8 hr I-WA - skin)

2,4,6 -Trinitrotoluene
(’lN-r) ACGII{-TWA = 0.5 mg/m3 (skin)

NIOSt{-REL = 0.5 mg/m3 (skin)
OStlA-PEL  = 1.5 mg/m3

● Source: I{azardous Component Safety Data Sheet (A RR AI)
COM ~01111 29)
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~lcli{~ll (’II,  !IIOII Requirements .

Air  ~

Fmission ofparticulates 5 C“(’R I(JOI -1, Regulation 1,
Scctloll Ill ([))
5 (’(’K 1001- 5,” Regulation 3

Emission of hazardous air pollutants 5 C(’R 100[-  10, Regulation 8

40 C’I’R [’art  61

42 USC Section  7412

Volatile  organic  chemical  emissions 5 CCR 1001-9, Regulation 7

Worker  exposure stnndards for chcrnical  agents  and their
breakdown  products  are found in ‘l”able A-47 of this document.

(OSi  1A regulations and other  health and safety requirements are
actuaily  independently  applicable requirements, not ARARs and
‘I lICS. ACGli{ and NIOSi{  values  are provided as guidelines.)

Colorado air pollution  regulations require  owners  or operators  of
sources that emit fugitive  particulate  to minimize emissions
through use of all available practical  methods to reduce, prevent,
and control emissions.  A fugitive dust control program  wili be
written  into the work plan in consultation with the state for this
remedial  activity.

Estimated emissions from the proposed remedial  activity per
Colorado APEN requirements.

Emission  of listed imz.ardous  air pollutants is controlled  by
NES}{APS.  UXO demilitarization  could potentially cause emission
of hazardous  air pollutants.

Nationai  standards  for site remediation sources  that emit hazardous
air pollutants are scheduied  for promulgation  by the year 2000.
Standards  wiii be deveioped for 189 iisted hazardous air pollutants.

VOC regulations  appiy to ozone nonattainment areas.  The air
quaiity  controi area for RMA is currentiy  nonattainment of ozone.
Storage and transfer of VOCS and petroleum liquids are controlled
by these requirements.

Disposal of VOCS is regulated  for ail areas, inciuding ozone
nonattainment.  I’he regulations control the disposai of VUCS  by
evaporation  or spilling  unless  reasonable available control
technologies  are utilized.

‘ARS Ii%



Table  A-26  Action-Specific  ARARs  and TBCS for UXO Demilitarization/Chemical  Agent Decontamination Page  5 of 7—.

Action (“hat  loll Requirements

I) MI(JC()  cmi$sl(~ns .~j 11s(’ Sc(lloll  7$()? -75()1 New or modified  major stationary sources in a nonattainrnent  area
are required to comply with the lowest  achievable  emission rate.

Visibility prolcclit)rl (10 (’1 1{ $1 100” 707 I)cmilitarization  of \JXO must be conducted in a manner that does
40 (’l R 52 ?()- 2() l~{~t  cause adverse  impacts  on visibility.  Visibility  impairment

interferes with the management,  protection,  preservation,  or

enjoyment  of federal  class I areas.

5 (’(’R 1001-14” 1 he Colorado  Ambient  Air Quality  Standard  for the AIR Program
(“RS  Scctloll 42-4-307(8) area is a standard  visual range of 32 miles. Ile averaging  time is 4

hours. I“he standard applies  during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain  Standard  Time or Mountain
l~aylight Time, as appropriate). The visibility standard applies only
during hours  when the hourly average humidity  is less than 70V0.

fJdor emsmns
. .

5 ~~R 100 I -4, Regulation  2 Colorado  odor emission  regulations require that no person shall
allow emission of odorous  air contaminants that result in detectable
odors  that are measured in excess  of the following  limits:

1 ) For residential and commercial  areas--odors detected  afier the
odorous  air has been diluted with seven  more volumes of odor-
free air

2) For all other land use areas--odors detected  afler the odorous air
has been diluted with 15 more volumes of odor-free  air

Discharge of stormwater  to on-post surface 40 CFR Parts 122-125
waters

Stormwater  runoff,  snow melt runoff,  and surface  runoff and
drainage associated with  industrial activity  (as defined in 40 CFR
122) from RMA remedial actions  that disturb 5 acres or more and
that discharge to surface  waters  shall be conducted in compliance
with the storm water management  regulations.

RMA ARARS 1/96
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Acll{~n ( 11,111011 Rcquiremenls

N9ixd.M~mu)l (’ololtl(io  1{1’kl~c(l  Slallllc’. Sc(lloll  25- I 2- IIIC ~’olorado  Noiw Abatemen[ Statute provides  that:
Iol

a. “Applicable  activities shall be conducted  in a manner so any
noise produced is not objectionable due to intermittence,  beat
frequency,  or shrillness. Noise is defined to be a public nuisance
if sound levels radiating from  a property  line at a distance of
twenty-five  fl or more exceed  the sound levels established  for
the fi]llowing  time periods  and zones:

7:00 a.m to 7:00 p.m. to

ZQm next 7:00 ~. nezd 7:00 U
Residential 55 db(A) 50 db(A)

(’ornmercial 60 db(A) 55 db(A)

I,ight  Industrial 70 db(A) 65 db(A)

Ind[lstrial 80 db(A) 75 db(A)

b. In the hours  between 7:00 a.m. and the next 7:00 p.m., the noise
levels permitted  in Requirement a (above) may be increased  by
ten decibels for a period of not to exceed  fifleen minutes in any
one-hour period.

c. Periodic, impulsive, or shrill noises shall be considered  a public
nuisance when such  noises are at a sound level of five decibels
less than those listed in Requirement a (above).

d. Construction projects shall be subject  to the maximum
permissible noise levels specified for industrial  zones  for the
period within  which construction is to be completed pursuant to
any applicable  construction  permit issued by proper authority  or,
if no time limitation  is imposed,  for a reasonable period of time
for completion of the project.

e. f;or the purpose  of this article, measurements  with sound level
meters  shall  be made when the wind velocity at the time and
place  of such measurement  is not more than five miles per hour.

xi RS 1/96
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Action (’llilllorl Requirements

f III all soun(l level measurements, consideration shall be givei] to
tl]c effect of the ambient noise level created  by the
cllct)mpassing nt~ise of the environment  from all sources

Ilnle  and place of SIICII sound level  measurements.”
at the
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Acti(~n (’ilalitln Requirements

Worker l)~~lcc!ion

I Ieal[h and safety  prolcclion

Worker exposure AC{; III 1991-1992 ~TBC]
NlOSl!  1990 ~ [’DC]

29 CI’R 1910.1000

29 C[-R 1910 provides guidelines  for workers engaged in acti~ities
requiring protective health and safety  measures  regulated by 0S1 1A.
Requirements provided in 29 C’FR 1910,120  apply specifically  to
the handling  of hazardous  waste/materials  at uncontrolled hazardous
waste sites.

29 CFR 1910.120  (b) through (j) provides guidelines for workers
involved in hazardous  waste operations and emergency  response
actions  on sites regulated  under  RCRA and CERCLA.

Specific provisions  include the following:

.

●

●

●

●

9

●

●

●

●

●

●

tlealth  and safety program participation required by all on-site
workers
Site characterization and analysis
Site control
On-site training
Medical  surveillance
Engineering  controls
Work practices
Personal protective  equipment
Emergency response  plan
Drum handling
Sanitation
Air monitoring

Chemical-specific worker exposure  guidelines established  by
OSIIA,  ACGIII, and NIOSll are outlined in Table  A-46.

In addition  to the chemicals listed in Table A-46, soil
solid ification/stabi lization will use Portland cement and possibly
calcium silicate, calcium hydroxide, and calcium oxide. Worker
exposure  limits  for these compounds are provided below:

RMA  ARARS  1~6
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Actit~n [’llallon Requirements .

Caicium  ilydroxide ACGil  {-TWA = 5 mghn3

OSt{A-1’WA  = 15 mg/m3  (totai dust),
5 mg/m3  (resp)

Caicium oxide ACGIII-’1”WA = 2 mg/m3
NiOSl{-REL  = 2 mglm3
(jStiA-PIL = 5 mglm3

Caicium siiicate ACGi  I1-’l’WA = 10 mg/m3*
OSt]A-I’I;L  = I 5 mg/m3  (tolai dust),

5 mg/m3  (resp)

Portiand cement* ACGill-TWA  = iO mg/m3
NIOSII-REL  = iO mg/m3  (totai),

5 mg/m3  (resp)
OSHA-TWA  = i 5 mg/m3 (totai),

5 mg/m3  (resp)

● vaiues are for totai dust containing  no asbestos and iess than 1°/0

crystalline  siiica

(OSHA  regulations  and other heaith and safety requirements are
actuaiiy independently  applicable regulatory  requirements, not
ARARs  or TBCS. ACGI}!  and NIOS1 I vaiues are provided  as
guidelines.)

ARS ID6
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AC IIOII (’II;  IIIOH Rcuuircrnents

[determination of ila7Alrdous  waste

40 (’1 R 260

6 [’(’i{ 1007-3” i’art 260
40 (’l i{ 2{)() lo-li

6 (’(”i{  1007-3” Srct 260 30-3i
40(’1 R 201 2

6 (’(’f<  1007-3” Sect 26i 2
40 (’[’R  261 4

6 C(”  R 1007-3 Sect 261.4

40 Cf’R 262.  i i

6 (’CR 1007-3  Sect 262.  i 1
40 Ci’R  Part  261

CCR  iO07-3  Part 26i

A soiid waste is any discarded material  that is not excluded by a
variance granted under 40 CFR  260.30 and 260.31.  Discarded

materiai  inciudes abandoned,  recycied,  and waste-iike  materials.
1 i~ese  matcriais  may ilave any of the foiiowing  quaiities:

● Abandoned materiai may be
- disposed of
- burned  or incinerated
- accumulated, stored,  or treated before or in iieu of being

abandoned by being disposed,  burned, or incinerated
● Recycled  materiai which is

- used in a manner constituting  disposai
- burned  for energy recovery
- reciaimed
- speculatively  accumulated

● Waste-like  material is material that is considered  inherently
wasteiike

Direct soil solidification/stabilization  wiii generate  oversize soii
debris  and metailic  wastes. These wastes and all others generated

must be characterized and evaluated according to the foiiowing
method to detem~ine whether the waste is hazardous:

● Determine whether the waste  is exciuded foml regulation  under
40 CFR 26i.4

● Determine whether  the waste  is listed under 40 CFR Part 26 I
“ Determine wi~etiler the waste  is identified in 40 CFR f’art 26 i by

testing the waste according to specified test methods  and by
applying knowiedge of the hazardous  characteristics of the waste
in light of tile materials  or the process used

RMA ARARS l%
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Action (’il,tfltln Requirements—

Sf~lid waste  class llicati(~n 6 ( (’R 1007” 2. sL’Lllofl  I lf a generator of wastes  hns de[em~ined that (he wastes do not meet
tile criteria  for h~7.~Itl(JIIs wastes,  ti~ey are ciassilied as solid wastes.
I i~c C(jl(~rado  soiid waste rules contain  five solid waste categories,
which include tile following:

i)

2)

3)

4)

5)

“Industrial  wastes”, which includes  ali solid wastes resulting

from tile manufacture of products  w- goods by meci~anicai  or
chemicai  processes.
“Community  wastes”, which inciudes  ail soiid wastes  generated
by the noncommercial  and nonindustrial  activities of private
individuals  of the community inciuding soiid wastes  from
streets,  sidewaiks, and aileys.

“Commercial  wastes”,  which inciudes  ail solid wastes generated
by stores, hoteis,  markets,  offices, restaurants, and other
nonmanufacturing  activities, with the exciusion of community
and industrial wastes.

I /\

“Speciai wastes”, which ihc!udes  any solid waste that requires
special handling  or disposal  procedures.  Special  wastes  may
include, but are not limited to, asbestos, bulk tires,  or other bulk
materials, sludges, and biomedical  wastes.

“inert material”, which indudea soiids  that are not soluble in
water and therefore nonputrescibie, together  with such  minor
amounts and types of other materials that do not significantly
affect the inert natute of su~h solids.  The term inciudes, but is
not limited  to, earth, sand, gravel, rock, concrete  that has been in
a hardened  state for at ieast 60 days, masomy, asphait-paving
fragments, and other inett soiids,  inciuding those that the
Coiorado Department of }Ieaith may identify by regulation.

If present,  oniy smail quantities of industrial, community,
commercial, and speciai wastes  are expected  from direct
solidificationktabi  iization at RMA.

li- RS If%
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Actit~r~ (’112 [1011 Requirements

No special  testing requirements  are specified for soiid wastes.  1 ile
n}anagcrnent  and disposal  rules are st[ icily  oriented  towarci
imposing minimum  eilgineering and tecilnoiogy requirements.

WiMtc  Managamnl

“1’reatment and storage of hazardous  wastes  40 [’i i{ l’aII 26’I
6 C(_’R 1007-3”  i)art 2614

on-post land disposai  of ilazard(]us wastes 40 Cf:R i’ari 264

6 L-C-R i007-3 i’art 264
i;1’A/540/(;-89  /006° [“1 i]C]
40 Ci; R f’arl 268

6 UCR iO07-3  Part 268

6 {’CR  iO07-3

. .
of Rumxkull

Wastes that are determined to be RCRA hazardous wastes must be
stored and treated in compliance  witil  RCRA regulations, inciuding
the tank requirements in 40 CFR 264 Subpart  J.

Based  upon a determination of whether the disposal technique
constitutes piacement, the LDRs-[JTS  may be applicable, if
piacement does occur, the disposai  facility  must comply with the
substantive requirements of 40 CFR Part 264 (6 CCR 1007-3  Part
264) and 40 CFR Pall 268 (6 CCR iO07-3  Part 268).

Some of the Coiorado standards for owners and operators  of
hazardous  waste management,  storage, and disposai facilities  are
more stringent  than the equivalent  federal  regulations. I“hese
standards  are detaiied on Appendix A, Table A-12.

Corrective  Action Management  LJnits 40 Ci’R 264, Subpart  S The CAMU  regulations  allow for exceptions  from otherwise
6 CCR  1007-3,  Part 264 Subpart  S generally  applicable  LDRs-UTS  and minimum  technology

requirements  for remediation  wastes  managed at CAMIJS. Illese
regulations provide flexibility and allow for expedition  of remediai
decisions in the management  of remediation wastes.  one or more
CAM[JS may be designated  at a facility.  Piacement  of hazardous
remediation wastes into or within  the CAM(J does not constitute
iand disposal of hazardous  wastes so tile LL)Rs-UTS are not
triggered.
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Action t’ilalitln Ilequirements

AiLLIuissiQ!M

[:nlissi(~n of Parliculales

I’.nlission control for opacity

Emission ofhaz-ardous  air pollutants

Voiatiie  organic  chemicai  emissions

Visibility protection

5 C(’R  1001- 1,” Regulation  1,

Scclloll Ill ([))

5 C-L’R  IO(II -5, Regulation 3

5 C(’R 10(11-3, Regulation 1, Sec

5 C(’R 1001-10,  Regulation 8
40 C’I’R Parl 61

42 USCS Section  7412

5 CCR 1001-9, Regulation 7

40 Cf’R 5i.300-307
40 Cl:R 52.26-29

ion [i

-— . . . . . . . .
Colorado alr pollutmn regulations requwe owners  or operators  of
sources that emit fugi[ive particuiates to minimize emissions
through use of aii avaiiable practicai methods  to reduce, prevent,
and controi emissions.  A fugitive  dust controi program  wiii be
written into the work pian in consultation with the state for this
remediai activity.

Estimated emissions  from the proposed remediai activity  per
Colorado APEN requirements.

l>irect solidification/stabi  lization of soils shall not cause the
emission into tile atmosphere  of any air pollutant that is in excess  of
200/0 opacity.

Emission  of iisted hazardous  air pollutants is controlled  by
NESf {APs. Direct solidification/stabilization  of soiis couid
potentially  cause emission of hazardous air pollutants.

National standards for site remediation sources that emit hazardous
air pollutants are scheduled  for promulgation by the year 2000.
Standards  will be deveioped  for 189 iisted hazardous air pollutants.

VOC regulations  apply to ozone nonattainment areas. The air
quality  control area for RMA is currently nonattainment for ozone.
Disposal of VOCS is reguiated  for aii areas, including ozone
nonattainment.  l-he regulations controi the disposai  of VOCS by
evaporation  or spiiling  uniess  reasonable avaiiabie controi
technologies  are utiiized.

Direct soii solidification/stabilization  must be conducted  in a
manner that does not cause adverse impacts  on visibility.  Visibility
impairment interferes with the management,  protection,
preservation, or enjoyment of federal  Class I areas.

K
.
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Actif~rl (’llallol) Requirements
.
.

5 (’(’R 1001-1!” “llIe  (’oioradt)  Arnbicnt Air Quality  Standard  for the AIR Program
(’KS  Scc[l~)rl 112-I-107(8) area is a standard visual range of 32 miics. Ile averaging  time is 4

ilo{irs. ‘ll~e standard  nppiies during an 8-hour period  from 8:00 a.m.
to 4:00 p.m. each day (Mountain  Standard  ‘1’irne or Mountain
l)ayiight  ‘l-ime,  as appropriate).  l-he visihiiity  standard appiies  only
during hours when the hourly average humidity is iess than 70°/0,

5 C(-I{  1001”-1,  Rcguiatit)n 2 Colorado  odor emission regulations  require that no person  shall
aliow emission of odorous air contaminants that resuit in detectable
odor-s  that are measured  in excess  of the foliowing  iimits:

I ) For residential and commercial areas—odors  detected after the
odorous air has been diiuted with seven more voiumcs of odor-
free air

2) I;or ail other iand use areas+dors  detected atler the odorous  air
has been diluted with 15 more voiumes of odor-free air

[)iscilarge  of stormwater  to on-post  surface 40 CFR Parts 122-125
waters

Stormwater  runoff,  snow melt runoff, and surface runoff  rind
drainage associated with industrial activity  (as defined in 40 Cl:R
122) from RMA remediai  actions that disturb 5 acres or more and
that discharge to surface waters shaii be conducted  in compi iance
with the stormwater  management regulations.

RMA ARARS  1/96
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ALII(JI1 (’n, illon Reqi]ircmcnls .

N!Jkcdx!kmH[l (’tllI~r(I(l(J  l{c\I\L’(1 Sliil IIlc, SuclitJll  25-12- 1 he ~’ol(~rado” Noise Almtcmcnt Statute provides (hat:
101

a “Applicable  activities shall be conducted  in a manner so any
nt)lse produced  is not objectionable  due to intermittence,  beat

frequency, or shrillness. Noise is defined to be a public nuisance
if sound levels radiating from a property line at a distance of
twenty-five  fl or more  exceed the sound levels established  for
tile following  time periods and zones:

7:00 a.m. 10 7:00 p.m. to
ne next 7:00 am

Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
I.ight  Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b.

c.

d.

In the hours between 7:00 a.m. and the next 7:00 p.m., the noise
levels permitted in Requirement a (above) may be increased  by
ten decibels  for a period of not to exceed fifleen minutes in any
one-hour  period.

Periodic, impulsive, or shrill  noises  shall be considered a public
nuisance  when such noises are at a sound level  of five decibels
less than those listed in Requirement a (above).

Construction projects shall be subject  to the maximum
permissible  noise levels  specified for industrial  zones  for the
period within  which construction  is to be completed pursuant to
any applicable construction  permit issued by proper authority  or,
if no time limitation  is imposed,  for a reasonable  period oft ime
for completion  of the project.

e. For the purpose  of this article, measurements with sound level

meters  shall be made when the wind velocity  at the time and
place of such measurement is not more than five miles per hour.

\RS 1/%
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Ac(I(~H (’ll(ilit)ll Rcquirell]ents—

f in all s(mnfl  level Ineasllrcments,  ct~nsiderati(m shall he given to
the effect of the ambient  noise Icvcl created by the

encompassing  noise of the cnvir(mrnenl from all sources  at the
Iilllc and place of such sound level nleasurements.  ”

RMA ARARS IN6
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AC IIOII (“11,111011 Rcquircmcnts .

IIcnllll  and safcl}  pr(~lcction ZC)  (’[’R  [910 provides guidelines  for w(wkers  engaged in activities

requiring  protective  health and safety  measures  regulated  by OSll A.
Requirements  provi(icd  in 29 CFR  1910.120  apply specifically  10

the handling  of hazardous waste/materials  at uncontrolled hazardous
waste sites.

Worker  exposure

Z() (’l }{ [910 120 (h) IO(J)

AC(;III 1991-1992  [TBC]
NIOSI{  1990 [l’DC]

29 Cf’R 1910.1000

29 CFR 1910.120  (h) through (j) provides guidelines  for workers
involved  in hazardous  waste operations and emergency  response
actions  on sites regulated under RCRA and CERCLA.

Specific  provisions include the following:

●

●

✎

●

✘

●

●

●

✎

●

●

●

I !ealth and safety program  participation  required  by all on-site
workers

Site characterimtion  and analysis
Site control
on-site  training
Medical surveillance
Engineering  controls
Work practices
Personal  protective equipment
Emergency response  plan
Drum handling

Sanitation

Air  monitoring

Chemical-specific  worker  exposure guidelines established  by

OStlA, ACGlii, and NIOS}{  are outlined in Table A-46.

In addition to the chemicals  listed in Table  A-46,  soil
solidification/stabi  lization  will use Portland cement  and possibly
calcium  silicate, calcium  hydroxide,  and calcium oxide. Worker

exposure limits for these compounds are provided below:

RMA AI(ARS  lfM
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A(.fI(Jn (“llal  loll Requirements .

Was e Chart w-
Soiid waste determination 40 CFR 260

6 CCR 1007-3 Part  260
40 CFR 260.30-3  I

6 C(’R  iO07-3  Sect 260.30-3 I
40 CFR  261.2

6 CCR  iO07-3  Sect 261.2

40 CFR  261.4

6 CCR  1007-3 Sect 261.4

Calcium  hydroxide

Caicium  oxide

(’alciurn  siiicate*

Portiand cement*

ACGIII-”I”WA
OSIIA--I  WA

AC(;ltl-TWA
NiOS1l-REL
OSllA-PEL

ACGI}I-TWA

OSilA-f)EL

ACGIII-lWA
NiOS1l-REl.

OSliA-TWA

—- 5 mglm3
— I S mg/m3  (totn! dust),

5 mghn3 (resp)

= 2 mglm3
= 2 mglm~
—— 5 mg/m3

—— 10 mg/m3
—— i 5 mg/m3 (totai dust),

5 mg/m3 (resp)

—— 10 mg/m3
—— 10 mg/m3 (totai),

5 mg/m3 (resp)
—— I 5 mg/m3 (totai),

5 mg/m3 (resp)

● vaiues  are for totai dust containing  no asbestos  and iess ti~an 10/0
crystalline siiica

(OSHA regulations and other heaith  and safety  requirements are
actuaiiy independently applicable requirements, not ARARs and
TBCS. ACGit{ and NIOSH vaiues are provided  as guidelines.)

A soiid waste is any discarded  materiai that is not excluded by a
variance granted under  40 CFR 260.30 and 260.31.  Discarded

materiai  inciudes  abandoned, recycied, and waste-iike  materials,
‘These materiais may have any of the foilowing  quaiities:

● Abandoned materiai may be
- disposed  of
- burned  or incinerated
- accumulated, stored,  or treated before or in iieu of being

abandoned  by being disposed, burned, or incinerated

w Ts II%



Table  A-28 Action-SPeclflc  ARARs and TBCS for In Situ Solidification/Stabilization Paqe 3 of 6

Action (“l[;lliol] Req[liremcn[s

l~ctermination  of I la7ardous Waste

Air  bnm

Emission Particulate

Emission control for opacity

40 C’I; R 262 I I

6 C“t’R  1007-3”  Sect 262 I I
40 (’l 1{ I’art 261

6 (’(’l{ 1007-3 I’ari 261

5 CCR  100 I -3, Regulation  I
Section Ill ([))

5 C(’R 1001-5,  Regulation  3

● Recycled rnatcrial which is

- used in a manner constituting
- burned for energy  recovery
- reclaimed
- speculatively  accumulated

● Waste-1ike  material is material
wastelike

disposal

that is considered  inherently

Wastes  generated during pipe plugging  activities must be
characterized.  Solid wastes must be evaluated according to the
following  method to determine  whether the waste is hazardous:

● Determine  whetllcr  the waste is excluded from regulation under

40 Cl:ll 261.4
“ l~etermine  whether the waste  is listed under 40 CFR 261
● Determine  whether  the waste  is identified  in 40 Ct:R 26 I by

testing the waste  according  to specified test methods and by
applying knowledge  of the hazardous  characteristics  of the waste
in light  of the materials or the process used

Colorado air pollution  regulations require owners  or operators  of
sources that emit fugitive  particulate  to minimize emissions
through use of all available  practical  methods  to reduce, prevent,
and control emissions.  A fugitive  dust control program will he
written into the work plan in consultation  with the state for ttlis
remedial activity.

Estimated emissions from the proposed  remedial  activity per
Colorado APEN requirements.

5 CCR 1001-3, Regulation 1, Section  II In situ solid ification/stabilization  of soils  shall not cause the
emission into the atmosphere of any air pollutant that is in excess of
200/0 opacity.

UtdA  ARARS  II%
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Acti[m ( It;ltit)ll Requirements .

[:!]lisslt~n  t)fhazxlrdf)u$ alr pt~iiulan(s f [’(’R 10(11 I(I, l{c~lllali(~ll 8 i’.nlissicm of iisted hazardous  air pollutants is controlled  by
40 (’l 1{ I’ilrl 01 Ni{Sl  IAPs. L)irect  soiidificationistab  iiization of soiis couid

potcntiaiiy  cause  emission  of hantdous  air pollutants.

Voiatilc organic chernicai emissions

Visibility protccti(]n 40 CI’R  Si 300-307

40 CI’R  52,26-2°

5CCR  1001-14

CRS Section  42-4-307(8)

National standards for site remediation sources that emit hazardous
air pollutants  are scheduied  for promulgation by the year 2000.
Standards wiii be deveioped  for 189 iisted hazardous  air pollutants.

VOC regulations apply  to ozone nonattainment areas. The air
quaiity controi area for RMA is currentiy nonattainment for ozone.
Disposai of VOCs is reguiated  for aii areas, inciuding ozone
nonattainment. Tle regulations control the disposai  of VOCs by
evaporation or spiiiing uniess  reasonable avaiiabie controi
technologies are utiiiz,ed.

In situ soil soiidificationistabilization  must be conducted in a
manner  that does not cause adverse impacts on visibility. Visibility
impairment  interferes with the management,  protection,
preservation, or enjoyment  of federal  Class 1 areas.

The Colorado  Ambient Air Quality Standard  for the AIR Program
area is a standard visual range of 32 miles. The averaging time is 4
hours. Tle standard appiies during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain Standard  Time or Mountain
Dayiighl  Time, as appropriate). The visibility standard  appiies only
during hours  when the hourly average humidity  is less than 70?40.

-m RS li96
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AcIIon (’llalioll Reauiremen[s

WJr. C!!llWII 5 (’(’R 1001”-.1,  }{cglll(l[l(m 2 Colorado  odor cnlissi{ln  regulations require that no person shall
allow enlissi(~n (~f (d(~rous  air contaminants that result  in detectable
(xiors Ihat are measuird  in excess  of the following  limits:

1)

2)

I’or residential  and commercial areas -odors detected aller the
odorous air has been diluted with seven more volumes of odor-
free air

For all other Iand use areas—odors  detected after the odorous air
has been diluted with 15 more volumes of odor-free air

I)ischarge  ofstormwalcr  to on-post surface  40 L’I:R I’arts 122-125
waters

Stm-mwater ~noff, snow melt runoff,  and surface runoff  and
drainage associated  with industrial activity  (as defined in 40 CIR
122) from RMA  remedial actions  that disturb 5 acres or more and
that discharge to surface waters  shall  be conducted  in compliance
with the stonnwater management  regulations.

(’olorado  Revised Statute,  Section  25-12- The Colorado Noise Abatement Statute  provides that:
103

a. “Applicable  activities  shall be conducted in a manner so any
noise  produced is not objectionable  due to intermittence,  beat
frequency,  or shrillness. Noise  is defined to be a public nuisance
if sound levels radiating from a property line at a distance of
twenty-five  R or more exceed the sound levels establisl~ed  for
the following  time periods and zones:

7:00 a.m. to 7:00 p.m. to

~w  7:Q0 m. 7:00 m
Residential 55 db(A) 50 dh(A)
Commercial 60 db(A) 55 db(A)
1,ight Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

RMA ARARS  ln6
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AC II(JII (’ilntit~f] Ilcq[lircments

b.

c,

d,

e,

f,

[n Il]e Ilollr$ between 700 a m. and the next 7:00 p.m.,  the noise
Ievcls pcrmittetl in Requirement  a (above) may be increased by
ICI] decibels fi)r a period of II(JI  [o exceed fifleen minutes in any

one-hour pcri(d.

Periodic, impulsive,  or shrill noises sh~ll be considered a public
nuisance  whel~ such noises are at a sound level of five decibels

less than those listed in Requirement  a (above).

Construction projects  shall be subject to the maximum
permissible noise levels specified for industrial  zones  for the
period within  which construction  is to be completed pursuant  to
any applicable construction  permit issued  by proper authority or,
if no time limitation  is imposed,  for a reasonable period of time
for completion  of the project.

For the purpose of this article, measurements  with sound level
meters shall be made when the wind velocity  at the time and
place of such measurement  is not more than five miles per hour.

In all sound level measurements,  consideration  shall be given to
the effect of the ambient noise level created by the
encompassing  noise of the environment from all sources at the
time and place of such  sound level measurements.”
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Action t’llalit~n Requirements

I icaiti~  and safety protection 29 (’I’R Part IIJIO

29 Cf’R 1910. i20(b) IO(j)

WdwJ?MWifm (Illese regulations are commoniy  considered location-specific

ARARs,  but may impact  the remediai  aclions taken. They  are
inciuded in this tahic for the convenience of the reader.)

29 CIR i 9 i O provides guidelines for workers  engaged in activities
requiring  protective i~eaith and safety  measures  regulated by 0S1  IA.
Requirements provided in 29 CFR  1910.120  apply specifically  to
the handiing  of hazardous  waste/materials  at uncontrolled  hazardous
waste  sites.

20 CFR  19 i 0.120  (b) through Q) provides guidelines  for workers
involved  in hazardous  waste  operations and emergency  response
actions  on sites reguiated under RCRA  and CERCLA.

Specific  provisions  inciude the foliowing:

9

●

●

●

●

●

●

●

●

9

●

●

I{ealth  and safety  program participation  required by aii on-site
workers

Site characterization and analysis
Site control

On–site  training
Medical  surveillance
Engineering  controls

Work  practices
Personal  protective equipment
Emergency  response plan

Drum  handling

Sanitation
Air monitoring

Worker  exposure ACGIII  1991-1992  [TBC]

NIOStl i990 [TBC]
29CFR 1910.1000

Chemical-specifi; worker  exposure guidelines  established by

OSIIA,  ACGIH,  and NIOSH  are outiined  in Tabie  A-46.

RMA ARARS  IM
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Actit~n (’ll,lli(m Requirements

Air Err&

Voiatiie  organic  chcmicai  emissions

PMl~CO  emissions

Emission ofhanrdous air pollutants

Odor emissions

5 (-CR 10(J  I -9, Rcguiation 7

42 (JSC Section  7502-7503

5 CCR 1001-10, Regulation 8
40 CFR Part 6i

42 (JSCS Section  7412

5 CCR iOOl -4, Regulation 2

(OS11A regulations  and other health and safety requirements  are
actualiy  independently  applicable  reguiatm-y requirements,  not
ARARs or ‘l IICS. ACGII{ and NIOStl  values are provided as
guidelines. )

VOC regulations  appiy to ozone nonattainment areas. The air
quality control area for RMA is currently nonattainment for ozone.
Storage  and transfer of VUCS  and petroieum iiquids are contr-oiled
by these requirements.

l)isposai of VOCS is regulated for all areas, including  ozone
nonattainment.  T+e regulations  control the disposal of V(ICS by
evaporation  or spiliing  uniess reasonable avaiiable control
technologies  are utiiized.

New or modified  major stationary sources  in a nonattainment area
are required to comply with  the lowest achievable  emission  rate.

Emission of certain hazardous  air pollutants is controlled  by
NESHAPS.

National standards  for site remediation sources  that emit hazardous
air pollutants are scheduled  for promulgation  by the year 2000.
Standards  will be developed for 189 listed hazardous air pollutants.

Colorado  odor emission regulations  require that no person shall
ailow emission of odorous air contaminants that result in detectable
odors that are measured  in excess of the foilowing  limits:

I ) For residential and commercial areas–odors detected aller the
odorous air has been diluted with seven more voiumes  of odor-
free air
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Aclion

.
(’llal  loll Requirernen[s

2) I:or all other  land ~lse areas odors detected  afler  the odorous air
has been diluled wi[h I 5 more volumes of odor-free  air

waste  CtlWKUXMMm
. . .

Solid  waste  determination

Determination  of hazardous waste

40 (’[’R  260

6 (’(’l?  1007-3 Part  260
40 (’i R 26030-3 I

6 CC-R 1007-3” S~Cl  260,30-3  I
40 (’I’R 261 2

6 (’(’R 1007-3” Sect  261.2
40 CI’R 261 4
6 L“(’R  1007-3 Sect  261.4

40 CI:R 262,1 I

6 CCR  1007 -3262.1 I
40 CI:R Part 261
6 CCR 1007-3 Part 261

A solid waste  is any discarded  material that is not excluded hy a
variance granted under 40 CFR 260.30  and 260.31. Discarded
material includes  abandoned, recycled, and waste-like  materials.
“1 hese materials may have any of the following  qualities:

● Abandoned material may be
- disposed of
- burned  or incinerated
- accumulated, stored, or treated before or in lieu of being

abandoned by being disposed,  burned,  or incinerated
● Recycled  material which is

- used in a manner  constituting disposal
- burned  for energy recovery
- reclaimed
- speculatively  accumulated

● Waste-like  material is material that is considered inherently
wastelike

Biological  reactor treatment of groundwater  at RMA  will create
wastes consisting  of spent biomass,  iron and manganese
precipitates, suspended  solids, and recovered  dicyclopentadiene
(DCPD).  These  and all other wastes generated in this process must
be evaluated according to the following  method to determine  if the
waste is hazardous:

● Determine  whether the waste  is excluded from regulation  under
40 CFR 2614

● Determine whether the waste is listed under  4[) CFR Part 261
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Table A-29  Action-S  peclflc ARARs and TBCS for Biological Reactor Treatment Page 4 of 8

Ac[i(~n (-i(allt~n Ilcquirements

St~lid waste  classification 6 CCR I(M17 -2. Sccti(m  I

● I)eterminc  whether  the waste is identified in 40 CFR Part 26 I by
testing the waste  according to specified test methods  and by
applying  knowledge  of the hazardous characteristics  of the waste
in light of the materials or the process  used

I f a generator of wastes has determined that the wastes  do not meet
the criteria for hazardous  wastes,  they are classified as solid wastes.
The Colorado solid waste rules contain five solid waste categories.
‘l_he waste categories include the following:

1)

2)

3)

4)

“Industrial  wastes”, which includes  all solid wastes resulting
from the manufacture  of products or goods by mechanical  or
them ical processes.

“Community  wastes”, which includes  all solid wastes  generated
by the noncommercial and nonindustrial  activities of private
individuals  of the community  including solid wastes  from
streets, sidewalks,  and alleys.

“Commercial  wastes”, which includes  all solid wastes  generated
by stores, hotels, markets, offices, restaurants,  and other
nonmanufacturing activities, with the exclusion of community
and industrial wastes.

“Special  wastes”, which includes any solid waste that requires
special  handling or disposal procedures.  Special  wastes may
include, but are not limited to, asbestos,  bulk tires,  or other bulk
materials, sludges,  and biomedical  wastes.

RARS lr26
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Action ( 11,111011 Requircmen[s

5) “lr~crt Ini\lcri:l I”, which incl(ldcs solids that are not sol~lh!e  in
water and tl]crcfore nonputrescible, [ogether with such  minor
anlf)llnts and types ofother  materials that do not significantly
af’tect the inerl nature of such solids.  l’he term includes, but is
not limited to, earth, sand, gravel,  rock, concrete  that has been in
a hardened state fiw at least 60 days,  masonry, asphalt-paving
fragments, and ottler inert solids,  including those that the
Colorado  Department of Ilealth may identify by regulation.

only  small quantities of industrial,  community, and commercial
wastes, along  with inert material, are expected to be generated
during biological reactor  treatment of groundwater  at RMA.

No special  testing requirements are specified for solid wastes; the
management  and disposal  rules are strictly  oriented toward
imposing minimum engineering and technology  requirements.

Y!!as~

“l”reatrnent,  storage, or disposa! of RCRA 40 CFR Part  ZG4

hazardous wasle (i CC’11  1007-3 Part  264
40 Cl:ll  Part  268

6 CCR 1007-3  Part  2C8

6 CCR  1007-3

Wastes from biological reactor treatment of groundwater that are
determined to be RCRA hazardous wastes  must be treated, stored,
and disposed  in compliance with RCRA regulations, including
LDRs-UTS  if placement occurs, and wi(h task requirements  in 40
CFR 264 Subpart  J.

Some of the Colorado standards for owners and operators of
hazardous  waste  management,  storage, and disposal  facilities  are
more stringent than the equivalent federal  regulations. _ll~ese
standards  are detailed on Appendix  A, Table  A- 12.
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Table  A-29  Action-Specific  ARARs and TBCS for Biological Reactor  Treatment Page 6 of 8

Acllon ( ‘l(a[ loll Reqttirernents

~“or-rective  Action Mnnagernent [Jnils 40 (“1’K ?01, Suhparl  S

6 C’(’R 1007- 3.” I’iirt 264 Sllhpart  S

“1 crnporary Units 6 C(’R 1007-3 sect 264.553
40 C’I:R 264.553

l~ischarge  of stomlwater  to on-post  surface 40 C“I’R Parts  122-125
waters

‘ll~e CAM(J  regulations allow  for exceptions from otherwise
generally  applicable  LDRs-UTS and minimum technology
requirements for remediation  wastes  managed at CAMUs. These
regulations  provide flexibility  and allow for expedition of remedial
decisions in the management  of remediation wastes. One or more
CAM  Us may be designated  at a facility.  Placement  of hazardous
remediation  wastes into or within  the CAMU  does not constitute
land disposal of hazardous  wastes  so the LDRs-UTS are not
triggered.

Design, operating,  or closure standards for temporary tanks  and
container  storage areas may be replaced  by alternative requirements.
Ihe TU must be located within  the facility  boundary,  used only for
the treatmentistorage  of remediation  waste, and will be limited to
one year of operation with  a one year extension upon approval by
the regulatory authority.

Stormwater runoff,  snow melt runoff,  and surface runoff  and
drainage associated  with  industrial activity  (as defined in 40 CFR
122) from RMA  remedial  actions  that disturb 5 acres or more and
that discharge to surface  waters shall  be conducted  in compliance
with the stormwater management  regulations.

Reinfection of treated groundwater RCRA Section 3020 (b) Reinfection of treated  groundwater  must be managed in accordance
OSWER Directive  9234.1-06 [TBC] with the guidelines in OSWER Directive 9234,1-06. Wells must be

constructed and installed and managed according to the
requirements of40 CFR 124, 144, 146, 147 (Subpart G) and 148.
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AL II(~II
.

( 11,111011 Reuuircn~cnts

NQEiud2il\f311cll! (-[~lt~r,](itl l{c~i~c(l  \l:ll IIlc, SCCII(lII  2$-12- 1 I)c CfJlt~ratlt~  Nt~iw  Abatement Stat~ltc provides that:
101

3 “Applicable  activities shall be conducted  in a manner so any
nt~isc prtduced is not objectionable  due to intermittence,  beat
frequency, or shrillness. Noise  is defined to be a public nuisance
if sould levels radiating  from a property line at a distance of
[wenty-five  fl or more exceed  the sound levels  established  for
the following  time periods and zones:

7:00 a.m. to 7:00 p.m. to

iihue next 7:00~. m 7:00 m
Residential 55 db(A) 50 db(A)
Commercial 60db(A) 55 db(A)
light Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b. In the hours between 7:00 a.m. and the next 7:00 p.m., the noise
levels  permitted it] Requirement a (above) may be increased by
ten decibels  for a period of not to exceed fifleen minutes in any
one-hour period.

c. Periodic, impulsive,  or shrill  noises shall  be considered a public
nuisance when such noises are at a sound level of five decibels
less than those listed in Requirement a (above).

d. Construction  projects shall be subject  to the maximum
permissible noise  levels  specified for industrial zones for the
period within which construction  is to be completed  pursuant  to
any applicable construction  permit issued by proper authority or,
if no time limitation  is imposed,  for a reasonable  period of time
for completion  of the project.

e. For the purpose of this article, measurements  with  sound level
meters shall be made when the wind velocity  at the time and
place of such measurement  is not more than five miles per Ilour.
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-.

Action (“ilalif)n Requirements

f. In all sound Ievcl measurements,  consideration shall be given to
the effect of the ambient noise level created by the
encompassing noise of the environment  from all sources  at the
time and place of such sound level  measurements.”

im s 1%
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Table  A-30  Action-Specific  ARARs and  TBCS for UV/Ozone  and In Situ  Groundwater Treatment Page 1 of 8——

Ac[Ion (’11; 1!1011 Kequircmel]ts

29(” I 1{ 1910 120( h)l(l~)

WYrkWl~li~ll

I Icalltl and safely  prolccli(]n ~(1 (’1 [{ I’ilfl 1°10” 29 CI’R  Par-1 1910 provides  guidelines  for workers  engaged  in
activities requiring protective heaith and safety  measures  regulated
by 0S1 1A. Requirements provided in 29 CFR 1910.120 apply
specifically  to the handling of hazardous wasteimaterials  at
unccmtrolied hazardous  waste si[es.

20 CFR 1910.120  (h) through (j) provides guidelines  for workers
involved in hazardous  waste operations and emergency response
actions on sites regulated under  RCRA and CERC1.A.

Specific provisions inciude the foiiowing:

● I Ieaith and safety  program participation  required  by all on site
workers

. . Site characterization  and analysis

Worker  exposure ACGltl  1991-1992  [TBC]

NlOSli  1990
29CFR  1910.1000

“ Site control
“ On-site  training
“ Medical surveillance
‘ Engineering controls
● Work practices
“ Personai  protective equipment
“ Emergency  response plan
● Drum handiing
● Sanitation
● Air monitoring

Chemical- specific worker  exposure guidelines established by
OSIIA, ACGill, and NIOStl are outlined  in Table A-46.  In
addition  to the chemicals  in I’able  A-46,  the ultraviolet  (l JV)tozone
treatment wiii potentially  utilize hydrogen peroxide  and ozone. “Ille
worker exposure standards  for these compounds  are given below:

RMA ARARS ln6
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Action c“llatl(lll Requirements

tlydrogen  peroxide
ACGIII-l-WA  == I ppm, 1.4 mg/m3
NlOStl-f{l;L = I ppm, 1.4 mg/m3
OSl{A-I’I;L = I ppm, I.4 mg/m3

Ozone
ACGll l-Ceiling = 0.1 ppm, 0.20 m m3

YNIOS1l-Ceiling  = 0.1 ppm, 0.20 mglm
OSltA-PEL = 0.1 ppm, 0.2 mg/n13

(OS}IA  regulations  and other health  and safety requirements are
actually independently  applicable  regulatory  requirements, not
ARARs or TBCS. ACGII  { and NIOSH values are provided as
guidelines.)

Volatile  organic  chemical  emissions 5 CCR  1001-9,  Regulation  7

PMl~CO  emissions

VOC regulations  apply to ozone nonattainment areas. The air
quality  control area for RMA is currently nonattainment for ozone.
Storage  and transfer of VOCS and petroleum liquids are controlled
by these requirements.

Disposal of VOCS  is regulated for all areas,  including ozone
nonattainment.  The regulations  control the disposal  of VOCS  by
evaporation  or spilling  unless  reasonable available control
technologies  are utilized.

42 USC  Section 7502-7503 New or modified  major stationary sources in a nonattainment area

5 CCR 1001-5,  Regulation  3 are required to comply  with  the lowest achievable  emission  rate.
Estimated emissions from the proposed  remedial activity per
Colorado  APEN requirements.

Emission of hazardous  air pollutants 5 CCR 1001-10, Regulation 8 Emission of certain hazzwdous  air pollutants  is controlled  by

40 CFR Part 61 NESIIAPS.
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.

Action (’hilt loll Requirements

odor  emissionf

42 (ls(-

5 (“(’R

; Sc’cll(lll 7’1 12 Nat ional standards  for site remediat ion sources that emit hw,ard(ms
air pollutants  are scheduled  for promulgation  by the year 2000.
Slandards  will be developed for 189 listed hamrdous air pollutants.

()() 1-’1, RL’gll Iiili(Jll  2 Colorado odor emission regulations require that no person shall
allow emission of odorous air contaminants that result  in detectable
odors  that are measured  in excess  of the following  limits:

I ) For residential  and commercial areas+dors detected after the
odorous air has been diluted with seven more volumes  of odor-
free air

2) For all other land use areas—odors  detected after the odorous  air
has been diluted with 15 more volumes of odor-free air

40 CI:R  260

6 (“{’R  1007-3  I’art 260
40 CI:R  260.30-31
6 CCR  1007-3  Sect 260.30-31
40 CFR  261.2

6 C(’R 1007-3  Sect 261.2
40 CFR  2614

6 CCR  1007-3  Sect 261.4

A solid waste is any discarded material that is not excluded  by a
variance granted  under 40 CFR 260.30 and 260.31.  Discarded
material includes abandoned,  recycled, and waste-like materials.
Ilese materials may have any of the following  qualities:

● Abandoned material may be
- disposed  of
- burned or incinerated
- accumulated, stored,  or treated before or in lieu of being

abandoned  by being disposed,  burned,  or incinerated
● Recycled material which is

. used in a manner constituting disposal
- burned  for energy recovery
- reclaimed
- speculatively  accumulated

● Waste-like  material is material that is considered  inherently
wastelike

RMA ARARS  ln6
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Actit)n (’ltat  loll Ilequiremcnts

lklcrnlinalion  (J( lla/41rdous wa<tc do (’1 1{ 202 I I [JV/t~mme  treatment  of groundwater  will create wastes  consisting
(, (’(’R 1007-3” Sc’c-l 202 I I primarily  of int~rganic  sludges. These  and all other  wastes
4(1 [“l R I’;lrl 2(J I generated in this process  must be evaluated according to the
6 (’(’K 1007-3” I’:i[t 261 following  method  to cictermine  whether the waste is hazardous:

● Determine  whether the waste is excluded from regulation  under
40 Cl:R  261,4

● I)eter-mine  whether  the waste is listed under 40 CFR Part 261
s Determine whether the waste is identified in 40 Cf;R Part 26 I by

testing the waste according  to specified test methods  and by

applying  knowledge of the hazardous  characteristics of the waste
in light  of the materials or the process used

I f a generator  of wastes  has determined that the wastes  do not meet
the criteria for hazardous  wastes, they are classified as solid wastes.
‘Ille Colorado solid waste rules contain five solid waste categories.
“Ile waste categories  include the following:

Solid waste  classification 6 CCR 1007-2,  Section 1

1)

2)

3)

“Industrial  wastes”,  which includes all solid wastes  resulting
from the manufacture of products or goods by mechanical or
chemical processes.

“Community  wastes”, which includes all solid wastes generated
by the noncommercial  and nonindustrial activities of private
individuals of the community  including solid wastes from
streets, sidewalks, and alleys.

“Commercial wastes”,  which includes all solid wastes  generated
by stores, hotels,  markets, oflices, restaurants,  and other
nonmanufacturing  activities, with the exclusion of community
and industrial  wastes.

iii 4S 1/96
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4)

5)

“Special wastes,” wi]ich includes  any soiid  waste  thaf requites
special  hanciiing or disposal  procedures. Speciai wastes  may
include, bui are not iimited to, asbestos, bulk tires, or other buik
Inateritiis, siudgcs,  and biomedical  wastes.

“inert rna[eriai”, which inciudes  soiids  ti~at are not solubie in
water  and ti~erefore nonputrescible, together  with sucil minor
amounts and types of other materiais that do not significantly
affect the inert nature of sucil soiids.  Tle term inciudes,  but is
not iimited  to, earti~, sand, gravei, rock, concrete that has been in
a hardened  state for at ieast 60 days, masonry,  aspilalt-paving
fragments, and other inert soiids,  inciuding  those tilat tile
Colorado IIepartment of I Ieaith may identify by regulation.

only smali quantities  of industrial, community,  and commercial
wastes,  aiong with inert materiai,  are expected to be generated
during UV/ozone treatment of groundwater.

No speciai testing requirements are specified for solid wastes; the
management and disposal rules are strictiy oriented  toward
imposing minimum  engineering  and technology requirements.

‘1’reatment, storage, or disposai  of RCRA 40 CI:R Part 264
ilaz~rdous waste 6 C’(’R 1007-3  Part 264

40 CFR f]art 268
6 CCR 1007-3  Part 268

6 CCR 1007-3

Wastes from UV/ozone treatment that are determined to be RCRA
hazardous  wastes must be treated,  stored, and disposed in
compliance with  RCRA regulations, inciuding iand disposai
restrictions LDRs-UTS  if piacement  occurs.

Some of the Coiorado standards for owners  and operators  of
hazardous  waste management, storage, and disposai  facilities are
more stringent than the equivalent federai regulations. “1 i~cse
standards  are detaiicd  on Appendix  A, ‘1’abie A- 12.
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Action Cihtion Requirements

Corrective  Action Management  onits

Temporary  lJnits

40 Cl:ll 264.  Subpart  S

6 (KR 1007-3,  Part  264 Subpart  S

6 CCR  1007-3  SCCI 264.553
40 CfR 264.553

Discharge  of stormwater to on-post surface 40 CFR Parts 122-125
waters

Reinfection of treated groundwater

The CAMU  regulations  allow for exceptions from othenvise
generally applicable 1. DRs-UTS  and minimum technology
requirements  for remediation wastes  managed at CAM Us. These
regulations provide flexibility and allow for expedition of remedial
decisions in the management of remediation wastes. One or more
CAM  Us may be designated at a facility. Placement of hazardous
remediation wastes into or within the CAMU  does not constitute
land disposal of hazardous wastes  so the LDRs-UTS are not
triggered.

Design, operating, or closure standards  for temporary tanks and
container storage areas may be replaced by alternative requirements.
The TU must be located within the facility boundary, used  only for
the treatmentistorage of remediation waste, and will be limited to
one year of operation with a one year extension upon approval by
the regulatory authority.

Stormwater  runoff, snow melt runoff, and surface runoff and
drainage  associated with industrial activity (as defined in 40 CFR
122) from RMA remedial actions that disturb 5 acres or more and
that discharge to surface waters shall be conducted in compliance
with the stormwater management regulations.

RCRA Section 3020 (b) Reinfection of heated groundwater must be managed in accordance
OSWER Directive 9234. I -06 [“IT.IC] with the guidelines in OSWER Directive 9234. I -06. Wells must be
40 CCR 124, 144, 146, 147 (Subpart G), constructed and installed  and managed according to the substantive
and 148 requirements of40  CFR 124, 144, 146, 147 (Subpafi G), and 148.

m S 1/’96
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Action (’ltallt)n Requirenlents

hlti$cti~n{ t’(~l(~rildo  l{cvl~cd Sl:ltlllc. Sccti~~n Zf-12- ‘1’hc  Coioracio Noise Abatement  Statute  provides  that:
101

a “Applicable  activities  shaii be conducted  in a manner so any
noise produced is not objectionable  due to intermittence, beat
frequency,  or silriiiness. Noise  is defined to be a pubiic nuisance
if sound ieveis radiating from a propetiy line at a distance of
twenty-five  ft or more exceed tile sound ieveis estabiisimi for
tile foliowing  time periods and zones:

7.00 a.m. to 7:00 p.m. to

Zone 7;00 m
Residential 55 db(A) 50 db(A)
(’ommcrcial 60 db(A) 55 db(A)
1,igi~t Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b.

c.

d.

e.

In the hours between  7:00 a m. and the next 7:00 p.m., the noise
ieveis permitted in Requirement a (above) may be increased by
ten decibels for a period of not to exceed  fiflcen minutes in any
one-hour period.

Periodic,  impulsive,  or shrili  noises  shali be considered  a pubiic
nuisance  when such  noises are at a sound level of five decibels
less than those iisted in Requirement a (above).

Construction projects shali  be subject  to the maximum
permissible noise levels  specified for industrial  zones  for the
period within  which construction  is to be compieted pursuant  to
any applicable construction  permit issued by proper autilority  or,
if no time imitation is imposed,  for a reasonable period of time
for completion  of the project.

For tile purpose  of this articie, measurements  with sound ievei
meters shali be made when the wind veiocity at the time and
place of such  measurement  is not more than five miles per imur.

RMA ARARS Ii’%
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Ac(it)n c’llilll(lrl Requirements

f in all sound level measurements,  consideration shall
the effect of the amhicnt noise level created by the

be given to

encompassing noise  of the environment  from all sources at the
time and place  of such sound level measurements.”
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Table  A-31 ActIon-Specific  ARARs  and TBCS for Solvent  Extraction Page 1 of 6

A~[itJn ( ‘11;111011 Reql]irements

Wkcr  ProUiun

Ilcnlth  and safety  pr(}lcclit)ll 29(1 R1’filt l~lo 29 (’I”R 1910 provides  Guidelines for workers engaged in activities
requiring protective health and safety measures regulated by [>S1 1A.
Rcquirernenl$ provided it] 29 Cf:R 1910, 120 apply specifically  to
the handling  of hazardous wastehnaterials at uncontrolled hazardous
waste sites.

29 CFR 1910.120 (b) through (j) provides guidelines for workers
involved in hazardous waste operations  and emergency response
actions  on siics regulated  under RCRA and CERCLA.

Specific  provisions include the following:

29(” I ]< ]()]()  l~()(h)to~)

●

●

●

●

●

●

●

●

●

●

●

●

I leal~h and safety program participation required by all on-site
workers
Site characterization and analysis
Site control
On-site training
Medical surveillance
Engineering controls
Work practices
Personal protective equipment
Emergency response  plan
Drum handling
Sanitation
Air monitoring

Worker exposure ACGIII  1991-1992  [TRC]
NIOStl  1990 [’1’IIC]
29 CI:R 1910.1000

Air Emu

Emission of hazardous air pollutants 5 CCR 1001-10, Regulation  8
40 CFR Part 61

Chemical-specific worker exposure  guidelines established  by
OSI!A,  ACGII{,  and NIOSi!  are outlined in l-able A-46.

Emission of listed hazardous air pollutants  is controlled by
NESIIAPS.  Solvent extraction could potentially  cause emission of
hazardous  air pollutants.

RMA  ARARS  II%
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Action (’ilnt ion Requiremcllts

42 [ISCS  ScclIt~Il  7412 Nationai standards for site remedintion sources  that emit hazardous
air p(~liutants are scheduled for promulgation  by the year 2000.

Standards  wili be deveif)ped  for 189 iisted hazardous air poitutants.

Voialilc organic chemicai  emissions

PMl#CO emissions

Visibility protection

42 [ JSC’ Scclion 7502-7503”

40 (’i’11 5i 300-307
40 (_’i R 52.26-29

5CCR  100i-i4
CRS Section  42-4-307(8)

VOC regulations  appiy to ozone nonattainment areas. The air
quaiity controi area for RMA is currently nonattainment  of ozone.
Storage  and transfer of VOCs and petroleum iiquids are controlled
by these requirements

l~isposal  of VOCS is regulated for all areas, including  ozone
nonattainrnent. I’he regulations  control the disposal of V(KS by
evaporation  or spiiiing  uniess reasonable avaiiabie control
technologies  are utiiized.

New or modified  major stationary sources in a nonattainment  area
are required  to compiy with  the iowest  achievable  emission  rate.

Solvent extraction must be conducted  in a manner that does not
cause adverse impacts on visibility.  Visibility  impairment interferes
with the management, protection, preservation, or enjoyment of
federal Class I areas.

The Colorado Ambient  Air Quality Standard  for the AIR Program
area is a standard  visual range of 32 miles. The averaging time is 4
hours. The standard  applies during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain  Standard  Time or Mountain
Daylight  Time, as appropriate). The visibility  standard applies  only
during hours when the hourly average humidity  is less than 7W!40.

mi- S lf96
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Table  A-31 Action-Specific  ARARs  and TBCS for Solvent  Extraction Page 3 of 6

Action (Sililt  ion Requirements

hnmsk~  of P tiulaks 5 C(’R I 00 I -1, Regulation  I, Section Colorado air pollution  regulations require owners or operators of
Ill(l)) sources  that emit fugitive  particulate to minimize  emissions
5 (“CR 1001-5, f{c~utation  3 through  use of all available practical methods to reduce, prevent,

and control emissions. A fugitive dust control program will be
written into the work plan in consultation with the state for this
remedial activity.

Estimated emissions from the proposed remedial activity per
Colorado APEN  requirements.

Odor LMMLQIM
. . .

5 CCR 1OOI-4, Regulation 2 Colorado odor emission regulations require that no person shall
allow emission of odorous air contaminants  that result in detectable
odors that are measured in excess of the following limits:

I ) For residential and commercial areas--odors  detected aller the
odorous air has been diluted with seven more volumes of odor-free
air

2) For all other land use areas---odors detected atler the odorous air
has been diluted with 15 more volumes of odor-free air

Management  of Remediation  Wastes

te ~ 40 CFR 264 Subpart J

6 CCR  1007-3  Part 164 Subpart J

Correction Action Management Units 40 (2FR 264 Subpart S
6 CCR 1007-3 Part 264 Subpart S

Applicability of the substantive requirements  for tanks.

The CAMU  regulations allow for exceptions from otherwise
generally applicable  LDRs-UTS  and minimum technology
requirements  for remediation wastes  managed at CAM  Us. 1 hese
regulations provide flexibility and allow for expedition of remedial
decisions in the management  of remediation wastes.  One or more
CAMUs may be designated at a facility. Placement  of hazardous
remediation wastes  into or within the CAMU  does not constitute
land disposal  of hazardous wastes  so the LDRs-UTS are not
triggered.
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Actt{)n ( ‘11:111011 Requirements .

I cfllp(~ra~ (Jnll$ () (’(”!{ 1007.1” SL’LI 2(,1 $fl I)esign, operating,  or closure standards for temporary tanks and
40 ( I R 20.1 5$1 container storage areas may be replaced by alternative requirements.

1 he ‘I”(J must be located  within  the facility  boundary,  used only for
the trcatrnentlstorage of remediation  waste, and will be limited to
one year of operation with
the regulatory authority.

a one year extension  upon approval by

Sw-m waler Ma~

[)ischarge of stormwater  to on-post surface  40 CI; R I’arts 12Z- IZ5
waters

Watcwm

[)ischarge of liquid waslcs

Treatment, storage, or disposal of
hazardous  wastes

40 (’I-R  Part 122

40 (’[’R Part 125
40 CI’R  Part 129

40 CFR  Part 262

6 (XR 1007-3 Part 262
40 CFR Part 264
6 CCR 1007-3  Part 264

Stormwater  runoff,  snow melt wndf,  and surface runoff  and

drainage associated  with industrial activity  (as defined in 40 CFR
122) from RMA remedial  actions  that disturb 5 acres  or more and
that discharge to surface waters  shall he conducted  in compliance
with the storrnwater  management  regulations.

Any wastewater generated  during solvent extraction will be routed
to the on-post RMA wastewater treatment plant if it is not hazardous
waste and will not interrupt the existing treatment system. If
wastewater is routed to the on-post treatment plant,  it must be
treated  in accordance  with NPDES requirements.

Wastewater that is determined to be hazardous must be treated in
accordance  with  provisions of the RCRA.

40 CFR Parl 264, Subpart aa, bb, and cc Wastes that are determined to be RCRA hazardous wastes  must be

6 CCR 1007-3  Part 264, Subpart  aa, bb, stored  and treated,  in compliance  with RCRA air emission

and cc regulations.

40 CFR 264, Subpart  J Applicability  of all substantive requirements for tanks  or tank

6 CCR 1007-3  Sect 264, Subpart  J systems.

s II%
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Ac[I{Jil (’llallon Rcquircnlcnfs.

NQi Y.ilkkIll!W! (’(~l(~ra(l(l  l{c\I\ctl \latII[c,  SeLII~JIl  25-12- “1 hc (“olorado  Noise  Ahatcment Sta[utc  provides that:
101

la “Applicable  activities shall be conducted in a manner so any
noise  produced  is not objectionable  due to interrrrittence, beat
frequency, or shrillness. Noise  is defined to be a public nuisance
if sound  levels radiating from a property line at a distance  of
twenty-five  ft or more exceed the sound levels  established  for
the following  time periods and zones:

700  a.m. to 7:00 p.m. to
ZQIIC I Xt 7:00 plml next 7:00 am
Residential R db(A) 50 db(A)
~“t~mmercial 60 db(A) 55 dh(A)
[ ight Industrial 70 db(A) 65 dh(A)
Industrial 80 db(A) 75 db(A)

b.

c.

d.

e.

Jr] the hours between 7:00 a.m. and the next 7:00 p.m., the noise
levels  permitted in Requirement a (above)  may be increased by
ten decibels  for a period of not to exceed filleen  minutes in any
one-hour period.

Periodic, impulsive,  or shrill noises shall be considered a public
nuisance when such noises are at a sound level of five decibels
less than those listed in Requirement a (above).

Construction  projects shall be subject to the maximum
permissible noise  levels  specified for industrial zones  for the
period within which construction  is to be completed pursuant  to
any applicable construction  permit issued by proper authority or,
if no time limitation  is imposed,  for a reasonable  period of time
for completion  of the project.

For the purpose of this article, measurements  with sound level
meters shall be made when the wind velocity  at the time and
r-date of such measurement  is not more than five miles net hour.m

RMA ARARS If%
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Actiorl (“llnf loll Requiremcn[s

f In all sound Ievcl measurements, consideration shall be given to
the effect  of the ambient  noise level created  by the
encompassing  noise of the environment  from all sources at the

time and place of such sound level measurements.”

Tit ts 1/96
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.

Action (’llal  loll Requirements
.

~Q~_

I Icalth and safely protection 29(’IR  l’iIII  1910 29 CI:R  1910 provides guidelines  for workers engaged  in activities
requiring protective heaith  and safety  measures  regulated  hy OSllA.
Requirements provided in 29 CFR 1910.120  apply specifically  to

the handling  of hazardous waste/nlaterials  at uncontrolled hazardous
waste  sites.

29 CFR i 910.120 (b) through (j) provides guidelines for workers
involved in hazardous  waste operations and emergency  response

actions on sites regulated  under RCM and CERCLA.

Specific provisions include the foliowing:

29 Cf; R 1910120 (b) to(j)

●

●

●

●

●

●

●

●

●

9

●

●

1 Ieaith and safety  program participation required  by all on -si[e
workers
Site characterization  and analysis
Site controi
On-site  training
Medical surveillance
Engineering  controls
Work practices
Personal  protective equipment
Emergency response plan
Drum handling
Sanitation
Air monitoring

Worker  exposure ACGII{ 1991-1992  [TBC]
NIOS}I  1990 [T13C]
29CFR  1910.1000

Chemical-specific  worker  exposure  guidelines established by
OSHA, ACGIH,  and NIOSI{  are outlined in Table A-46.

(OSHA regulations  and other health and safety requirements are
actually  independently  applicable regulatory requirements, not
ARARs or TBCS. ACGII{ and NIOSII  vaiues are provided as
guidelines. )

RMA ARARS  1~6
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Action
.

t’ltatl[)rl Requirements

I;missions ofparticuiates 5 (’(_’R 1001-3,  ~c~uiation  1, Sect Ill II (-olorado  air poiiu[ion regulations require owners or operators of
5 (’CR  1001-5,  I<cgula{lon 3 sources that emit fugitive particuiates to minimize  emissions

through use of aii avaiiable practical methods  to reduce, prevent,
and control emissions.  A fugitive  dust controi measure  wiil be
written into tile work pian in consultation  with the state for the
remedial activity.

Estimated emissions  from the proposed  remediai activity  per
Coiorado APEN requirements.

(.kimsmissk!ns

. .
Vdalile  or~

5 C(’R 100i-4,  Rcguiatiorl  2

5 CCR 1001-3, Regulation  1, Sect Ii

5 CCR iOO1-9, Regulation  7

Colorado odor emission  regulations require that no person si~all
ailow emission of odorous  air contaminants that result  in detectable
odors that are measured in excess of the foliowing  iimits:

i ) f:or residential and commercial  areas--odors detected afier tile
odorous air has been diluted with seven more volumes of odor-free
air

2) For all other land use ares-odors  detected  afier the odorous air
has been diiuteci with i 5 more voiumes of odor-free air

Colorado  air pollution  regulations  require owners or operators of
sources that emit fugitive  particulate  to minimize  emissions
through use of aii avaiiabie practical methods to reduce, prevent,
and controi emissions.

VOC regulations appiy to ozone nonattainment areas. Ile air
quaiity control area for RMA is currently nonattainment for ozone.
Disposal of VOCs is reguiated  for aii areas, inciuding ozone
nonattainment.  I_he regulations control tile disposai  of V(KS by
evaporation  or spiiiing uniess  reasonable  availabie  control
technologies  are utiiized.
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Ac[ion t’lta(ii)n Reauircmcnts

E!u!ssimtiwdQus  4bQllulnIl(s 5 C’(’R 100”  I -10. l{cg~ll(llit~ll  8 I;mission  of iisted hazardous air poilutatlts  is controlled by

Nl;.Si lAf’s. Vacuum dusting couki po{entialiy cause emission of
hazardous air polutants.

WOSJC  (’hracl~

Soiid waste dcternlinatioil

Determination  of hazardous  waste

40 (’l”f{ 260

6 C(’R 1()() 7-3 I’alt 260
40 (’i R 26010-31
6 (’(’R 1007-1”  Sect 260.30-31
40(i  R201” 2

6 (’(’R io07-.l  Sect 261.2
40 (’i-R 26i 4

6 (’(’R ioo7-3  Sect 26i 4

40 CFR  262 I I

6 CCR  1007-3  Sect 262. I I
40 CFR  Part  26i

6 CCR  iO07-3  Part 261

A soiid waste  is any discarded  material that is not excluded by a
variance  granted  under 40 CFR 260.30  and 260.31. l~iscarded
material includes  abandoned,  recycled,  and waste-like materials.
“[llese materiais may Ilave any of the foliowing  qualities:

● Abandoned  material may be
- disposed of
- burned or incinerated
- accumulated,  stored,  or treated before or in lieu of being

abandoned by being disposed, burned, or incinerated
● Recycled  material which is

- used in a manner constituting disposal
- burned for energy recovery
- reclaimed
- speculatively  accumulated

● Waste-like  material is material that is considered  inherently
wastelike

Wastes generated during pipe plugging activities must be
characterized.  Solid  wastes  must be evaluated according to the
fbllowing  method to determine whether the waste is hazardous:

● Determine whether the waste is excluded  from regulation  under
40 CFR 261.4

● Detem~ine whether  the waste is listed under 40 CFR 261

RMA AUARS If%
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Action ( ‘Il;]lit)ll Requirements

Soiid waste  classification 6 CCR 1[)07 -2. Section  1

● l)etem~ine  wi]eti]er the waste is identified  in 40 CFR 26 I by
testing the waste according to specified test methods  and by
appiying  knowicdge  of the hazwdous ci~aractcristics  of (iic waste

in iight of Iilc materials or the process used

If a generator of wastes has determined that the wastes  do not meet
the criteria for hazardous wastes,  they are classified as solid wastes.
‘1 ile Coiorado  solid waste  ruies contain five solid waste  categories.
‘l’he waste  categories  inciude the foliowing:

1)

2)

3)

4)

“lndustriai  wastes”.  which includes all solid wastes  resulting

from the manufacture of products  or goods by mechanical  or
chemical  processes.

“Community  wastes”, which includes all solid wastes  generated
by the noncommercial  and nonindustrial activities of private
individuals  of the community including solid wastes  from
streets, sidewalks, and aiieys.

“Commercial  wastes”,  which includes all solid wastes generated
by stores, hotels,  markets, offices,  restaurants,  and other
nonmanufacturing  activities,  with the exclusion  of community
and industrial wastes.

“Special  wastes”, which includes any solid waste that requires
special  handling  or disposal  procedures.  Special wastes  may
include, but are not iimited to, asbestos,  bulk tires,  or other buik
materials, sludges, and biomedical  wastes.
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Action (’llallt~n ~equircmcnls

“lilcrt  material”,  wi]ich inciudes  solids that are not soluble  in
water and Iilcrcfore  nonputrescible, together  with such minor

ainounts and types  of otiler materials ti]at do not signilicai]tly
affect the inert nature of such soiids. ihe term includes,  but is

not limited  to, earti~,  sand, gravel, rock, concrete that has been in
a hardened  state for at ieast 60 days,  masonry,  asphait-paving
fragments, and otiler  inert soiids,  inciuding  tilose that tile
Coiorado Department  of tleaith may identify by regulation.

If present,  oniy  smaii quantities  of industrial, community,  special,

and commercial  wastes  are expected from pipe piugging activities  at
RMA.

No special  testing requirements are specified for solid  wastes;  tile
management and disposai ruies are strictiy oriented  toward
imposing minimum  engineering  and technology requirements.

‘1 reatment, storage,  or disposal  of ~[’~A 40 [’[R Part 264

i]a7.ardous  waste 6 (’CR 1007-3 Part 264
40 Ci’R  Part 268

6 C(’R 1007-3”  Part 268

6 C(’R 1007-3

Treatment  and disposal of hazardous debris 40 CFR 268.4S
6 CCR  iOf)7-3, f)art  268.45

If pipe plugging  in structures at RMA generates hazardous wastes,
the wastes must be treated, stored or disposed in accordance  with
RCRA regulations,  including  LL)Rs-IJTS if piacement  occurs.

Some of the Coiorado standards for owners  and operators  of
hazardous  waste management, storage, and disposai facilities are
more stringent than the equivalent  federal regulations.  l’i~ese
standards  are detailed on Appendix  A, Table A-i 2.

I lazardous debris generated  during pipe piugging activities may be
treated using specific technologies to extract,  destroy,  or immobilize
hazardous  constituents  on or in the debris.  in certain  cases, after
treatment the debris may no ionger be subject to RCRA Subtitle C
regulation.

RMA ARARS  1~
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ALII(JII ( ‘ilalif~n Requirements

Corrective  Action Management  1 lnit~

Temporary  [Jnits 6 CCR 1007-3  Sect 264.553
40 C-I” R 204553

Discharge  of stm-mwater 10 on-post  surface  40 CFR Parts  122-125
walers

“[’he  CAMIJ  regulations allow  for exceptions from otherwise

generally  applicable  I. I) Rs-UTS and minimum  technology
requirements for remediation wastes  managed at CAMUs.  I“hese
regulations  provide flexibility and allow for expedition  of remedial
decisions in the management  of remediation  wastes.  One or more
CAMUS may be designated  at a facility.  Placement  of hazardous
remediation  wastes  into or within  the CAM(J does not constitute
land disposal  of hazardous  wastes  so the LDRs-U”I’S are not
triggered.

Design, operating, or closure standards for temporary tanks and
container storage areas may be replaced  by alternative requirements.
The TU must be located within  the facility  boundary, used only for
the treatment/storage of remediation waste, and will be limited to
one year of operation with a one year extension upon approval by
the regulatory  authority.

Stormwater runoff,  snow melt runoff,  and surface runoff and
drainage associated with industrial activity  (as defined in 40 C1’R
122) from RMA remedial actions that disturb 5 acres or more and
that discharge to surface  waters  shall be conducted in compliance
with the stonnwater  management  regulations.

Fir ‘s Imtl
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Actit~ll ( Ilall(lrl Rcuuircmcnts

NQLrsci[bJ!fJl)c[N (.’fll(~r,ldo l{c\I\ctl Sli][IIlc, Sctli(Jrl  ?$-l?- 1 Ilc C(~I~Jradt~  Noise Abatement  Statute  provides  that:
107

3 “Applicable  activities  shall be condilcted in a manner  so any
n(~isc  produced is not objectionable  due to intermittence, beat

freq(lency,  or shrillness. Noise is defined to be a public nuisance
if so(lld Icvels  ra(fiating from a propedy line at a distance of
twenty-five  ft or more exceed the sound levels established  for
the It)llowing  tilnc periods and zones:

7:00 a m to 7:00 p.m to

zw~~xt  7:00 LIIIJ a,n ,I
Residential 55 db(A) 50 db(A)
Commercial 60 db(A ) 55 db(A)
I.ight  Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b.

c.

d.

e.

In the hours between 7:00  a.m. and the next 7:00 p.m., the noise
levels pennittcd  in Requirement  a (above)  may be increased  by
ten decibels for a period of not to exceed  fifteen minutes in any
one-hour  period.

Periodic,  impulsive, or shrill  noises shall be considered  a public
nuisance  when such  noises are at a sound  level  of five decibels
less than those listed in Requirement a (above).

Construction projects shall  be subject  to the maximum
permissible  noise levels specified for industrial zones for the
period within  which construction  is to be completed  pursuant to
any applicable  construction permit issued by proper  authority or,
if no time limitation  is imposed, for a reasonable period of time
for completion of the project.

f:or the purpose  of this article, measurements  with sound  level
meters  shall  be made when the wind velocity at the time and
place  of such measurement is not more than five miles per hour.

RMA ARARS  Im
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Action (’llallon Requirements

f. In all sound level measurements,  consideration shall be given to

Ihc efleut of the ambient noise level created by the
encompassing,  noise  of the environment from all sources at the
time and place  of such sound level measurements.”
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Act I(Jn t’it:l[it~n Requirements

Iicalth  and safety prf)[ec[ion 29 (’i 1{ [’,1[1 1010” 29 CFR  i910 provides guidelines  for workers engaged in activities
requiring protective health and safety measures  reguiate(i by OS1 IA.
Requirements  provided in 29 CFR i910. i20 apply specifically  to
the handling  of ilazardous  wnstelmaterials at uncontrolled hazardous
waste  sites.

Worker exposure

29 CI’R  i910 i20(h)t  ofi)

ACGII+ 199i-1992 [TBC]
NiOStl i990
29 CI:R i910. iOOO

29 CFR 19i0. 120(b) through (j) provides guidelines for workers
invoived in hazardous waste  operations and emergency response
actions  on sites regulated  under RCRA and CERCLA.

Specific  provisions inciude  the foiiowing:
“ I lealth and safety program participation required by ail on site

workers
● Site characterization and anaiysis
● Site control
c On-site  training
● Medicai surveillance
● Engineering  controls
● Work practices
● Personai protective  equipment
● Emergency response  plan
● Drum handling
● Sanitation
● Air monitoring

Chemicai-specific  worker exposure  guidelines established  by
OStlA,  ACGltl, and NIOSI{  are outlined in l“abie A-46.

(OSt IA regulations and other  heaith and safety requirements  are
actuaily  independently  applicable  regulatory  requirements,  not

ARAIU or TBCS. ACGIII  and NlOSll  values  are provided  as
guidelines.)

RMA ARARS 1~6
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.

Acti{~n (’11:111011 Requirements

fllr I:luksiyus

l-mission of Part Iculatcs 5 (_’CR

Section

5 ccl{

Emission conlrol for opacity

Visibility prolcclion

Emission of hazardous air pollutants

()()1 -3, Regulation I, (’olorado  air pollution  regulations  require owners  or operators  of

Ill (1)) sources  that emit fugitive  particulate  to minimize  emissions

001-5,  Rcgulali(m  3 through  use of all available practical  methods  to reduce, prevent,
and control emissions. A fugitive  dust control program  will  be
written into the work  plan in consultation with the state for this
remedial  activity.

Estimated emissions from the proposed  remedial  activity  per
Colorado APEN requirements.

5 CCR 1001”-3,  Regulation 1, Section  II Vacuum  dusting shall not cause the emission into the atmosphere

of any air pollutant  which  is in excess of 20°/0 opacity.

40 CI:R SI 300-307” Vacuum dusting  must be conducted in a manner  that does not cause

40 Cl R 52,26-29 adverse  impacts on visibility. Visibility impairment interferes  with
the management, protection, preservation, or enjoyment of federal
Class 1 areas.

5CCR 1001-14

CRS Section 42-4-307(8)

5 CCR 1001-10,  Regulation 8
40 CI;R61

42 U!KS  Section 7412

The Colorado Ambient  Air Quality  Standard  for the AIR Program
area is a standard  visual range of 32 miles. The averaging  time is 4
hours. Ile standard  applies during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain  Standard  Time or Mountain
Daylight Time, as appropriate).  Ille visibility standard applies  only
during hours when the hourly  average humidity  is less than 70’?!.

Emission of listed hazardous air pollutants is controlled  by
NESHAPS. Vacuum dusting could potentially  cause emission  of
hazardous  air pollutants.

National standards  for site remediation  sources that emit hazardous
air pollutants are scheduled for promulgation by the year 2000.
Standards  will be developed for 189 listed hazardous air pollutants.

F S 1/’96
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A~IItJII ( “Il:lllon Requirements

V(}lalllc  organ

odi)r emissions

c cllcnllcnl  cllllssiolls 5 (’( 1{ 1001-  9,” I{c’gulol loll 7 V(JC  regulations apply to ozone  nonattainment  areas.  1 he air

quality  control area  for RMA is currently  nonattainment  for ozone.
Ilisposnl  of VOCs is regulated for all areas, including  ozone
nonaltaintnent.  ‘lhe regulations control the disposal  of V(KS by
evaporation  or spilling unless  reasonable  available  control
technologies are utilized.

Was  e MamgumMt

I’CI1 storage

5 (’(’R 100 I -4, Regulation 2 Colorado  odor emission  regulations require that no person  shall
allow  emission  of odorous  air contaminants that result in detectable

odors that are measured  in excess of the following  limits:

1)

2)

For residential and commercial  areas -odors  detected afler  the
odorous  air has been diluted with seven more volumes  of odor-
free air

For all other  land use areas-+dors  detected after the odorous air
has been diluted with 15 more volumes of odor-free  air

Storage  facilities must be constructed  with adequate roofs, walls;
have impervious  floors  with curbs (no floor  drains expansion joints
or other openings); be located above 100 year floodplain  (applies to
PCBS  at concentrations of 50 ppm or greater)

I’emporary  storage (<30 days) of PCFI containers containing  non-

liquid  PCBS,  such as contaminated  soil, rags, debris  need not
comply  with above  requirements.

Containers must be dated when they are placed in storage.

All storage  areas  must be properly  marked  and stored articles mllst

be checked for leaks every 30 days.

RMA  ARARS lm6
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Action {’llal  ion Requirements

%lid wasle dclerminalion 40 (“1 1< 260

6 (“(-’R 1007-1” I’itrl  200”

40 (’l 1{ 200”30-3 I

6 c’C’R 1007-3” SCCI 16030-31
40 (.’1 R 261 2

6c(’R 1007-1” Sccl 161.2
40(’1”  R 2614

6 C(’R 1007-3 SCCI  261.4

Determination  of hazardous waste 40 CFR  262.1 I

6 CCR  iO07-3  Sect 262.  i I
40 CFR  Part  261

6 CCR  iO07-3  Part 261

A soiid waste  is any discarded materiai  that is not exciuded by a
variance granted under 40 CFR  260.30 and 260.31. Discarded
material inciudes abandoned,  recycied, and waste-iike  materials.
I’hese rnateriais may ilave any of the foiiowing quaiities:

● Abandoned materiai may be
- disposed of
- burned or incinerated
- accumulated,  stored, or treated before or in iieu of being

abandoned by being disposed, burned, or incinerated

● Recycied material which is
- used in a manner constituting disposai
- burned for energy recovery
- reciaimed
- speculatively accumulated

“ Waste-like material is material that is considered inherently
wastelike

Vacuum dusting of structures at RMA  will create wastes consisting
of filters with dust particles and debris. These wastes and all other
solid wastes generated in this process must be evaluated according
to the foliowing method to determine whether  the waste is
hazardous:

● Determine  whether the waste is excluded from regulation under
40 CFR 261.4

s Determine  whether the waste is listed under 40 CFR Part 26 I
● Determine  whether the waste is identified in 40 CFR Part 26 I by

testing the waste according to specified test methods and by
applying knowiedge of the hazardous characteristics of the waste
in light of the materials or the process used

-iii Rs It%
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Acll(ln (’l[al  loll Requirements

Solid waste  classlficall(~n 6( (’K  1007- ?.” \ccllt~n  1 If a generator of Wa$tes has determined that the wastes do not meet
IIIC criteria ft~r llazi~rd(~us  wastes, tl~ey are classified as solid wastes.
l’hc (’olorado  solid waste rules contain live solid waste  categories.

‘1 he waste categw ies include the Iollowing:

I ) “industrial  wastes”, which includes  all solid wastes resulting

from the manufacture of products  or goods by mechanical  or

chemical  processes.

2) “Community  wastes”, which includes all solid wastes  generated

by the noncommercial  and nonindustrial  activities  of private
individuals  of the community  including  solid wastes  from

streets, sidewalks, and alleys.

3) “Conlmercial  wastes”, which includes all solid wastes generated
by stores, hotels, markets,  offices, restaurants,  and other
nonmanufacturing  activities, with the exclusion of community
and industrial  wastes.

4) “Special wastes”, which includes  any solid waste  that requires

special handling or disposal  procedures.  Special wastes  may
include, but are not limited  to, asbestos,  bulk tires, or nther bulk

materials,  sludges, and biomedical  wastes.

5) “lneri  material”, which includes solids that are not soluble in

water and therefore nonputrescible, together with such minor
amounts  and types of other  materials  that do not significantly

affect  the inert nature of such solids. I“he  term includes, but is
not limited to, earth, sand, gravel, rock, concrete  that has been in

a hardened  state for at least 60 days, masonry, asphalt-paving
fragments, and other  inert solids, including  those that the

Colorado  Department  of I lealth may identify  by regulation.

RMA  ARARS li96
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Acti{~n (’llal  loll Requirements

‘1’rcatmcnt,  storage,  or disposal  of RCRA 40 (’1 1{ f’arl 26’1

haz-arduus  waste 6 (-”C’l{  1007-”1  I’art 2(vI
40 (’1 t{ I’arl 2(J8

6 CC” R 1007-3”  I’art 268

h’!~~~~

Corrective  Action Management  Units

6 C(’R  1007-3

40 (’[’R  264. Subpart  S

6 CCR 1007-3,  ” f’art 264 Subpart  S

if present,  only  small quantities of industrial, community,  and
commercial  wastes are expected from vacuum  dusting of structures
at RMA.

No special testing requirements are specified for solid wastes; the
management and disposal  rules are strictly oriented  toward
imposing minimum  engineering  and technology requirements.

Vacuum  dusting wastes that are determined to be RCRA  hazardous
wastes  must be stored, treated,  and disposed in compliance with

Rc’RA  regulations,  including  land disposai restrictions  LDRs  if
placement  occurs.

Some of the Colorado standards for owners  and operators  of
ilazardous waste management,  storage, and disposal  facilities are
more stringent than tile equivalent federal  regulations.  ‘Illese
standards  are detailed on Appendix  A, Table A- 12.

The CAMU regulations  aiiow for exceptions  from otherwise
generally applicable  LDRs-UTS and minimum technology
requirements  for remediation  wastes  managed at CAMUs. These
regulations provide flexibility and allow for expedition of remedial
decisions in the management  of remediation wastes. One or more
CAMUs  may be designated at a facility.  Placement  of hazardous
remediation wastes into or within  the CAM[J does not constitute
land disposal of i~azardous  wastes  so the LDRs-UTS  are not
triggered.
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Table  A-33 Action-Speclflc  ARARs  and TBCS for Vacuum  Dusting Page  7 of 8

Actii~n (’ila(i~)n Reallirements

‘1 cmporary  [ Inits 6 (-(’R  1007-7 SL’LI  201 553 I]csign, operating, or cl(~sure standards for temporary  tanks and
40( ’ll{201ff~” container storage areas ITlay be replaced by alternative requirements.

I tle I U must be It}caled within  the facility  boundary. used oilly  for
tllc trcatmentjstorage of remediation waste, and will be limited  to
one year of operation with a one year extension upon approval by
the regulatory  autlmrity.

l)ischarge of stonnwater to on-post  surface 40 (“I R Patis I 22- I 25
Will CrS

Stormwater  runoff, snow melt runoff, anti surface runoff and
drainage  associated with industrial activity  (as delined in 40 Cl_R
122) from RMA  remedial actions  that disturb 5 acres or more and

that discharge  to surface  waters  shall be conducted in con]pliance
with the stomlwater  management  regulations.

Colorado Revised Statu[c, Section 2S- 12- Il]e Colorado  Noise Abatement  Statute  provides that:

103
a. “Applicable  activities shall be conducted in a manner so any

noise produced is not objectionable  due to intermittence,  beat
frequency, or shrillness. Noise is defined to be a public nuisance
if sound levels  radiating from a property  line at a distance of
twenty-five  R or more exceed the sound levels  established  for
the following  time periods and zones:

7:00 a.m. to 7:00 p.m. to
next 7:00 pm 00 aJIL

Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
I.ight  Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b. In the hours between 7:00 a.m. and the next 7:00 p.m., the noise
levels  permitted in Requirement a (above) may be increased by
ten decibels  for a period of not to exceed fifleen minutes in any
one-hour period.

RMA ARARS Ii’%



Table  A-33 Action  -Speclflc  ARARs and TBCS for Vacuum Dusting Page  8 of 8

Action ( 11,111011 Requirements

m

c I)criodic,  imp~]lsivc,  or shrill noises shall be considered  a public
nuisance when such noises are at a sound level of five decibels

Icss than those Iistcd in Requiremmt  a (above).

d. Construction  projects  shall be subject to the maximum
permissible  noise levels specified for industrial  zones for the
period within  which construction  is to be completed pursuant  to
any applicable construction  permit issued by proper authority or,
if no time limitation  is imposed,  for a reasonable period of time
for completion  of the project.

e. I:or the purpose  of this article, measurements  with sound level
me[ers  shall be made when the wind velocity at the time and
place of such  measurement  is not more than five miles per hour.

f. [n all sound level measurements,  consideration shall be given to
the effect of the ambient noise level created by the
encompassing  noise of the environment  from all sources  at the
time and place of such  sound level  measurements.”



Table  A-34 Action-Specific  ARARs and TBCS for In Situ Steam  Cleaning Page 1 of 10——

AcIIon (“lld[lon ~ecluircments

IILI:IIIII and safely prt)lcclion 29 (’1’[{ I’,]11 1910 29 CFR  1910 provides guidelines  for workers engaged  in activities
requiring  protective  health  and safety measures  regulated  hy 0S1 1A.
Requirements  provided  in 29 CFR 1910.120 apply specifically  to
the handling  of hanrdous  waste/materials  at uncontrolled hazardous
waste  sites.

Worker  exposure

29 CI”R 1910 120( h)loQ)

ACGII{ 1991-1992  [TE3C]
NlOStl  1990 [l-DC]
29 CFR 1910.1000

29 CFR 1910.120 (b) through (j) provides guidelines for workers
involved  in hazardous  waste  operations and emergency response
actions on sites regulated under RCRA and CERCLA.

Specific provisions include the following:
● 1 lealth and safety  program participation required  by all on site

workers
● Site characterization  and analysis
● Site control
“ On-site  training
● Medical surveillance
● Engineering controls
● Work practices
“ Personal  protective equipment
● Emergency response plan
● Dmm handling
● Sanitation
“ Air monitoring

Chemical-specific  worker  exposure  guidelines established  hy
OSIIA,  ACGlti, and NIOSII  are outlined in ‘l’able A-46.

(0S1  IA  regulations and other health and safety  requirements are
actually  independently  applicable  regulatory  requirements, not
ARARs or TBCS. ACGIII  and NlOSl  I values are provided as

guidelines)
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Table  A-34 Action-Specific ARARs  and TBCS for In Situ Steam Cleaning Page 2 of 10

AL II(JH (’llal  loll Requirements

I’rnission of l)artic~llalcs

odor  emissions

5 C“(’R I()()I  -3. l{cg~]lolion 1,

SWllorlll  l(l))
5 (’t’l<  I(N) I-5, Kcglllatiorl 3
f (’(’R 1()()1-J.  Scclit~n  II

f (’CR  1001”-3, Reg(llalion  1, Section II

5 C’(-R  1001-10,  Rcgulnt  ior) 8

40(’1  R 61

42 (JSCS  Section  7412

5 CCR 1001-4, Regulation 2

Colorado  air pollution regulations require owners  or operators of
sources that emit fugitive  particulate  to minimize  emissions
through use of all available  practical methods  to reduce,  prevent,
and control emissions  A fugitive  dust control program will  he
written into the work plan in consultation with the state for this
remedial activity.

Estimated emissions  from the proposed remedial activity  per
Colorado APEN requirements.

Steam  cleaning of structures  shall not cause the emission into the
atmosphere  of any air pollutant that is in excess  of 20°/0 opacity.

Emission of certain  hazardous air pollutants is controlled by
NI;SI+APS. Steam cleaning may cause volatization of some
contaminants.

National standards for site remediation sources that emit hazardous
air pollutants  are scheduled  for promulgation by the year 2000.
Standards  will be developed  for 189 listed hazardous  air pollutants.

Colorado Odor Emission Regulations require that no person shall
allow emission of odorous  air contaminants that result in detectable
odors that are measured in excess of the following  limits:

1)

2)

For residential and commercial  areas—odors  detected  after the
odorous air has been diluted with seven  more volumes of odor-
free air

For all other land use areas+dors  detected after the odorous air

has been diluted with 15 more volumes of odor-free air

M 10/’94
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Table  A-34 Action-Specific  ARARs  and TBCS for in Situ Steam Cleaning Page 3 of 10

Action (’itatitm Requirements

Air  emissions  frfm diesei powered 5 (“(’R  IO(II  - I 5. i{cglllali{~tl  12 Coiorado  Diesci  Powered Vehicie  Emission Standards  for Visible

vehicles associated  wili] construction or Pollutants appiy to motor  vehicies intended, designed,  and

demolition manufactured primarily for use in carrying passengers or cargo cm
roads, streets, and highways, and state as foliows:

1)

2)

3)

4)

5)

No person shaii emit or cause to be emitted into the atmosphere
rrom any diesel-powered motor vehicle weighing 7,500 pounds
md iess, empty weight, any air contaminant,  for a period greater
Ihan five (5) consecutive  seconds, which is of such a shade or
density as to obscure an observer’s  vision to a degree in excess
Df 400/0 opacity.
No person shaii emit or cause to be emitted into the atmosphere
from any diesei-powered motor vehicle weighing more than
7,500 pounds, empty weight, any air contaminant,  for a period
greater than (5) consecutive  seconds, which is of such a shade or
density as to obscure an observer’s  vision to a degree in excess
of 35% opacity, with the exception of subpart  “C”.
No person shall emit or cause to be emitted into the atmosphere
from any naturaiiy aspirated (non-turbocharged) diesei-powered
motor vehicie weighing more than 7,500 pounds,  empty weight,
operated above 7,000 R (mean sea Ievei) any air contaminant  for
a period greater than five (5) consecutive seconds, which is of
such a shade or density as to obscure an observer’s vision to a
degree in excess of 40?40  opacity.
Any diesel-powered motor vehicle exceeding  these requirements
shall be exempt for a period of 10 minutes if the emissions are a
direct resuit of a cold engine start-up and provided the vehicle  is
in a stationary position.
These standards shall appiy to motor vehicles intended,
designed,  and manufactured prim ariiy for travei or use in
transporting persons,  property, auxiiiary equipment,  anWor cargo
over roads, streets, and highways.



Table  A-34  Action-Speclflc  ARARs  and TBCS for In Situ Steam  Cleaning Page 4 of 10

Action (’lliltion Requirements

Vi$ibill[y prolcclit~ll 40 (’l t{ $1 300-107” Steam  cleaning  musI be conducted in a manner  that does not cause
40 (’l 1{ $226-20 adverse  impacts on visibility.  Visibility  impairment  interferes with

the management,  protection, preservation, or enjoyment  of Federal

Class  I areas.

5(”C’R 1001-14 ‘l-he Colorado  Ambient  Air Quality Standard  for the AIR Program
C“KS %ctlofl  42-4 -3[)7(8) area is a standard visual range of 32 miles. The averaging time is 4

hours. The standard applies during an 8-hour period from 8:00 a.m.
to 400 p.m. each day (Mountain Standard  ‘rime or Mountain
Daylight Time, as applicable). lle visibility  standard applies only
during hours when the hourly average humidity  is less than 70Y0.

Voliilil C organic chemical  emissions

PCB  storage

5 [’CR  1001”-9, Reguln[i(~l]  7

42 (ISC  7502-7503”

40 CFR  761.65

VOC regulations  apply to ozone nonattainment areas. The air
quality control area for RMA is currently nonattainment for ozone.
Storage and transfer of VOCs and petroleum liquids are controlled
by these requirements.

New or modified  major stationary sources  in a nonattainment area
are required to comply with the lowest achievable emission rate.

Disposal of VOCS is regulated  for all areas, including ozone
nonattainment.  The regulations control disposal  of VOCS by
evaporation  or spilling  unless reasonably  available control
technologies  are utilized.

Storage facilities  must  be constructed  with adequate  roofs, walls;
have impervious floors with curbs (no floor  drains expansion joints

or other openings); be located  above 100 year  floodplain  (applies  to
PCBS  at concentrations of 50 ppm or greater)

Temporary storage (<30 days) of PCB containers containing non-
liquid PCBS,  such as contaminated  soil, rags, debris  need not

comply  with above requirements.

-w i I Oi94
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Table  A-34 Action-Specific  ARARs  and TBCS for In Situ Steam Cleaning Page 5 of 10

Action (’llalif)ll Requirements

Container-s  must be dated when they are placed  in storage.

Solid waste detem]ination

Determination  of hazardous waste

40 (’I-R  26(1

6 CC’R  1007-3 l)arI 260
40 (’f R 260 10-1 I

6 CCR 1007-3” Sect 26030-31
40 (’f R 261 2
6 (’C-R 10[)7-3 Sect 261 2
40 C’tll 2614
6 (’c’K 1007-3  Sect 261.4

40 CFR 262.1 I
6 CCR 1007-3  Sect 262. I I
40 CIR Part 261
6 CCR 1007-3  Part 261

A II storage  areas must be properly marked  and stored articles must
be checked for leaks every 30 days.

A solid waste is any discarded material that is not excluded by a
variance granted under 40 CFR 260.30  and 260.31. Discarded
material includes abandoned,  recycled, and waste-like materials.
‘1 hese materials  may have any of the following  qualities:

s Abandoned  material may be
- disposed of
- burned or incinerated
- accumulated, stored,  or treated before or in lieu of being

abandoned  by being disposed,  burned,  or incinerated
● Recycled material which is

- used in a manner  constituting  disposal
- burned for energy recovery

- speculatively  accumulated
“ Waste-like  material  is material  that is considered  inherently

wastelike

Steam cleaning  will generate wastewater from condensate and
potential spent filter media.  These wastes  and all others generated
must be characterized. The wastes  must be evaluated  according to
the following  method to determine whether the waste  is hazardous:

● Determine whether the waste is excluded from regulation  under
40 CFR 261.4

s Determine  whether the waste is listed under 40 CFR Parl 26 I

RMA  ARARS  10/94



Table  A-34  Action-Specific  ARARs  and TBCS for In Situ  Steam  Cieaning Page  6 of 10——

AcIIOI) (’11,111011 Requirements

● I)c(erminc  whether the waste is iden(ificd  in 40 CFR Part 26 i by
testing  the waste according to specified test methods  and by
appiying knowicdge  of the hazardous characteristics of the waste
in Iigilt  of the materiais or the process  used

I f a generator  of wastes  has determined that the wastes  do not meet
the criteria for hazardous wastes, they are ciassi!ied as soiid wastes.
I“ilc Coiorado soiid waste  ruies contain five solid waste categories.
‘I he waste  categories  inciude the foliowing:

Soiid waste  classification 6 C(’R  1007-2,  ” Scctlt~n  I

1)

2)

3)

4)

“lndustriai  wastes”,  which inciudes  ail soiid wastes  resulting
from the manufacture of products or goods by mechanical or
chemicai processes.

“Community  wastes”, which inciudes  ali solid wastes  generated
by the noncommercial  and nonindustrial  activities of private
individuals of the community  including soiid wastes  from
streets,  sidewaiks, and alleys.

“Commercial wastes”,  which includes  all soiid wastes  generated
by stores, hotels,  markets, offices, restaurants,  and other
nonmanufacturing  activities, with the exclusion  of community
and industrial wastes.

“Speciai wastes” which inciudes  any solid waste that requires
special handiing  or disposal  procedures.  Special  wastes may
inciude, but are not iimited to, asbestos,  buik tires, or other buik
materials, siudges, and biomedical  wastes.

Tim I 0194
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Ac[ion (’llnllofl Requiremcnls

5) “lncrl mnlcrial”, which includes solids  that are not solllble in

Wastewater 40 CI:R Part  122
40 CI:R Part  125

40 (’I:R [’art I 29

40 CFR Part 262
6 CCR 1007-3 Part 262
40 CFR Part 264
6 CCR 1007-3 Part 264

Treatment, storage or disposal of hazardous  40 CFR Part 264
wastes 6 CCR 1007-3 Par-t 264

40 CFR Part 268
6 CCR 1007-3 Part 268

water and therefore nonputrescible, together  with such minor
amounts and types of other materials that do not significantly
alTect  the inert nature  of such solids.  The term includes, but is
not limited  to, earth,  sand, gravel, rock, concrete  that has been in
a hardened  state for at least 60 days,  masonry,  asphalt-paving
fragments, and other inert solids,  including those that the
Colorado Department of I Iealth  may identify by regulation.

If present,  only small quantities  of industrial,  community, and
commercial wastes, along with inert material are expected from
steam cleaning of structures at RMA.

NO special testing requirements  are specified  for solid wastes; the
management and disposal rules are strictly  oriented toward
imposing minimum  engineering  and technology requirements.

Any wastewater  generated  during steam cleaning will be routed to
the on-post RMA  wastewater  treatment plant if it is not hazardous
waste and will not interrupt the existing  treatment system. If
wastewater is routed to the on-post treatment plant, it must be
treated in accordance  with NPDES requirements.

Wastewater that is determined to be hamrdous must be treated in
accordance  with provisions of the RCRA.

Wastes that are determined to be RCRA hazardous wastes, such as
spent filter media from steam cleaning, must be stored, treated, and
disposed  in compliance  with  RCRA regulations, including I.DRs if
placement occurs.

RMA  ARARS  10/’94



Table  A-34  ActIon-Specific  ARARs and TBCS for In Situ  Steam  Cleaning Page 8 of 10
.

ACt I(III (-11; 111011 Requirements——

6 (“(”f{  1007-1” Sotnc  of the Colorado  standards  for owners  and operators  of
hazardous waste  management,  storage, and disposal facilities  are
more stringent than the equivalent  federal regulations. ‘These
s[nn(iards  are detailed on Appendix  A, 1 able A- 12.

rmn~EQIlQdMQn_wiim3

Corrective  Action Management  (Inits

“1 cmporary  Units

StcmIWiMSr  Mnawmm$

40 (’[ R 264, S\ Ibpart S “Ile CAMU  regulations  allow for exceptions  from otherwise
6 C(’R  1007-1,  I’alt 264 Sllt)pilrt s generally  applicable  LIIRs  and minimum technology requirements

for remediation wastes  managed at CAMUs. These  regulations
provide flexibility  and allow for expedition  of remedial decisions in
the management of remediation  wastes. One or more CAM  Us may
be designated at a facility.  Placement  of hazardous remediation
wastes into or within  the CAMU  does not constitute land disposal  of
hazardous  wastes so the LL)Rs are not triggered.

6 (-(’R  1007-1”  Sect 264.553
40 (’1 R 264553

l)ischarge  of stormwatcr  to on-post surface 40 CFR  Parts  122-125
waters

Design, operating,  or closure standards for temporary tanks and
container  storage areas may be replaced by alternative requirements.
‘Ihe I-U must be located  within  the facility  boundary, used only for
the treatmentistorage  of remediation waste,  and will be limited to
one year of operation with  a one year extension  upon approval by
the regulatory  authority.

Stormwater runoff,  snow melt runoff,  and surface runoff  and
drainage associated  with industrial activity  (as defined in 40 CFR
122) from RMA remedial actions  that disturb 5 acres or more and
that discharge to surface  waters  shall be conducted  in compliance
with the stormwater management  regulations.

-imi- $ I 01V4
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.

Ac[lf~n (’hat loll Requirc[nents

rJQi5t4Mwnt (’ol(~r;]tlo”  f{t.~lsc(l  SIO(IIIC,  SCLIII)II  25-12- 1 Ilc Col[)radt) Noise Aha[cment  Statute  provides  Ii}at:
103

a. “Appiicablc  activities  shaii he conducted  in a manner so any
noise produced is not objectionable  due to intermittence, beat
frequency, or si~riiiness.  Noise  is defined to be a pubiic n~lisance
ii’ sound ieveis ra(iiating from a property iine at a distance of
twenty-five  fl or more exceed the sound Ieveis established  for
tile foiiowing  time periods and zones:

7:00  a.m to 7:00 p.m. to
z~W_ZX!Qpm_____nf2U  7:00 aim,
Residential 55 db(A) 50 db(A)
Comrnerciai 60 db(A) 55 db(A)
I.ight industrial 70 db(A) 65 db(A)
industrial 80 db(A) 75 db(A)

b.

c.

d.

e.

in the hours between 7:00 a.m. and the next 7:00 p.m., tile noise
ieveis  permitted in Requirement a (above) may be increased by
ten decibeis for a period of not to exceed  fifteen rninu[es  in any
one-hour  period.

Periodic,  impulsive,  or shrill  noises shaii be considered  a pubiic
nuisance  when such  noises are at a sound ievei of five decibeis
iess than those iisted in Requirement a (above).

Construction projects  shaii  be subject  to the maximum
permissible  noise Ieveis  specified for industrial zones for tile
period within  which construction  is to be completed pursuant  to
any applicable  construction permit issued by proper autimrity  or,
if no time imitation  is imposed, for a reasonable period of time
for completion of the project.

For the purpose  of this articie, measurements  with sound ievei
meters  shaii be made when the wind veiocity at the time and
piace of such  measurement is not more ti~an five miies pcr ilollr.

RMA ARARS 101V4
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Action (’itiiti{)tl Requirements

f. In all sound level measurements, consideration shall be given to
the effect  of the ambient  noise level created  by the

encompassing noise of the environment  from all sources at the
time and place of such sound level measurements.”

K Is 10/94
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Action
.

( Ilatloll Requirements

Ileallll  and safety  protection 29 t I 1{ I)art 1(~1[) 29 CFR 1910 provides guidelines for workers engaged in activities
requiring protective health and safety measures  regulated by 0S1 1A.
Requirements provided in 29 CFR 1910.120 apply specifically  to
the handling 01 hazardous wastehuaterials at uncontrolled hazardous
waste sites.

Worker exposure

29 L’IR 1910 120( b)to~l)

ACGIII  1991-1992
NlOSt{  1990 [TBC]
29CFR 1910.1000

29 CFR 1910.120  (b) through (j) provides guidelines for workers
involved in hazardous waste  operations and emergency response
actions on sites regulated  under RCRA and CERCLA.

Specific provisions  include the following:

●

.0

●

9

●

9

9

●

9

9

9

9

I iealth and safety program participation required by all on site
workers
Site characterization  and analysis
Site control
on–site  training
Medical surveillance
Engineering  controls
Work practices
Personal  protective  equipment
Emergency response plan
Drum handling
Sanitation
Air monitoring

Chemical-specific  worker exposure  guidelines established  by
OSIIA, ACGII{,  and NIOSfl  are outlined in Table A-46.

(0S1 {A regulations and other health and safety requirements are
actually independently applicable regulatory  requirements, not
ARARs  or TBCS. ACGII{ and NlOS}l  values are provided as
guidelines.)
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Acti{)n ( 1[,1[ 1011 Reauircments

(_)dor emissions

5 (’(’R 1()()1-1,  Rcgl]la[it)l] 1,

Scclioll Ill (I))(2)(I)
5 (’(’R 1001- 5,” l{~g(lliitioil  1

5 (-’CR 1001-3,  llegulali(~n I , SccIion II

5 C(” R 1001-10,  Regulation 8
40(”1-ROI

42 (JSCS Sccti~)n 7412

5 CCR 1001-4.  Regulation 2

Colorado air pollution regulations require owners  or operators  of
sources that emit fugitive  particulate  to minimize emissions
through use of all nvailable  practical methods  to reduce, prevent,
and control emissions  A fugitive  dust control program will be
written into the work plan in consultation  with the state for this
remedial activity.

I{stimated emissions  from the proposed  remedial activity per
Colorado  APEN requirements.

Sand blasting shall not cause  the emission into the atmosphere of
any air pollutant that is in excess  of 200/0 opacity.

Ilmission of certain  hazardous  air pollutants  is controlled by
NESI iAPs. Sand blasting could potentially  cause emission  of
hazardous  air pollutants.

National standards for site remediation  sources that emit hazardous
air pollutants  are scheduled  for promulgation by the year 2000.
Standards  will be developed for 189 listed hazardous air pollutants.

Colorado odor emission regulations require that no person  shall
allow emission of odorous air contaminants that result  in detectable
odors that are measured  in excess  of the following  limits:

1)

2)

For residential and commercial areas–~dors detected after the
odorous  air has been diluted with seven  more volumes  of odor-
free air

For all other land use areas—odors detected afler the odormls air
has been diluted with 15 more volumes ofodor-free  air.

ts IN
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Actif~n ( ‘lt{lti{~ll Requirements

Vi$ibillty  prolcclif~n ’10 (’l 1{ $1 100 707 Sand blasting must he conducted  in a manner that does not cause
!10 (’[ 1{ $2 20-20” adverse  impncts  on visibility.  Visibility  irnpaim~ent  interferes with

ttie management,  protection, preservation, or enjoyment  of federal
Class  I areas.

V(~latilc organic cben] ical emissi(lns

PM ,JCO  emissions

5(”(’R  1001-14”

CRS Section  42-4-307(8)

5 C(’R 100 I -9, Regulation 7

42 USC 7502-7503

Waste  ~

Asbestos  waste storage management 6 CCR 1007-2, Part B, Section 5.4

Asbestos  waste handling management 40 CFR 61, Subpart  M

“l-be Colorado  Ambient  Air  Quality Standards for the AIR Program
area is a standard  visual  range of 32 miles.  ‘Ile averaging time is
four hours.  1 he standard applies  during an 8-hour period from 8:00
a.m. to 4:00 p.m. each day (Mountain Standard  Time or Mountain
l)aylight  I“ime, as applicable). ‘Ile visibility  standard applies only
during hours when the hourly average  humidity  is less than 70%.

VOC  regulations  apply  to ozone nonattainment areas. The air
quality control area for RMA is currently nonattainment for ozone.
Storage  and transfer of VOCS and petroleum liquids are controlled
by these requirements.

Disposal of VOCS is regulated  for all areas, including ozone
nonattainment.  ll~e regulations control the disposal  of VOCS by
evaporation  or spilling unless reasonable available control
technologies  are utilized.

New or modified  major stationary sources  in a nonattainment  area
are required  to comply  with the lowest  achievable  emission rate.

Asbestos  waste will be managed according to applicable substantive
requirements for asbestos storage.

Prevent discharge of visible emissions  during collection,  processing,
packaging, or transporting  any asbestos-containing wastes; deposit
asbestos-containing waste  as possible  at disposal  site; mark
transport vehicle appropriately  during loading and unloading
operations.
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.

Ac[it~l~ ( ‘Il:ll loll Requirements

[’(’[1 slortige

Solid waste  dclerminalion

5 (“(’R 1001-10.  l{cgIIldl  IOIl I’;]rl 11, Ashc$tos waste will  be managed according to applicable substantive

Scclloll 8 1] Ill c 8 requirements for asbestos  handling, transportation,  and storage.

40 (’l 1{ 761 6$ Storage  facilities  mllsl be constructed wilh  adequate  roofs,  walls;
have impervious  floors with  curbs  (no floor  drains  expansion  joints
or other openings); be located above 100 year floodplain  (applies to
f)C[ls at concentrations of-50  ppm or greater)

40 C[:R 260

6 CCR  1007-.3 f’art 260
40 C’I:R 260.30-31

6 CCR  1007-3 Sect 260.30-3  I
40 CFR  261.2

6 CCR  1007-3  Sect 261.2
40 CFR  2614

6 CCR  1007-3  Sect 261.4

Temporary  storage (<30 days) of PC13 containers containing  non-
liquid PC13s,  such as contaminated  soil, rags, debris  need not
comply with above requirements.

Containers must be dated when they are placed in storage.

All storage areas must be properly marked and stored articles must
be checked  for leaks  every 30 days.

A solid waste is any discarded material that is not excluded  by a
variance granted  under 40 CFR 260.30 and 260,31.  Discarded
material includes  abandoned,  recycled, and waste-like materials.
These  materials may have any of the following  qualities:

● Abandoned  material may be
- disposed  of
- burned or incinerated
- accumulated,  stored, or treated before or in lieu of being

abandoned  by being disposed, burned, or incinerated
● Recycled material which is

- used in a manner constituting  disposal
- burned  for energy  recovery
- reclaimed
- speculatively  accumulated

● Waste-like  material is material that is considered inherently
waste-like

w ‘S 1/96
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Table  A-35 Action-SPeclfic  ARARs and TBCS  for Sand Blasting Page 5 of 9

I)clcrnlina[  ion of ha7nrd(Jus  wnstc JI()(”l  R

6 (’[’R
40 (’l R

(1 (“(’l{

j(,~ I I Sand blasting s[ructllres al RMA will  create  wastes  that consist of
()()7-1  SL’11 ?62 I I dus[, abrasives such as sand or pellets,  debris,  and possibly used
I’ilrt ?() I filters I hese wastes  and all other solid wastes  generated  in this
()()7-1  I’,irl 261 process must be evalllated according to [he following  process to

determine  whether the waste  is hazardous:

6 CC-R 1007-2,  Section  I

● IIelermine whether the waste is excluded from  regulation under
40 CFR 261.4

● [~ctermine whether the waste  is listed under  40 CFR Part 261
● Ileter-mine whether the waste is identified  in 40 CFR Part 26 I by

testing the waste  according to specified test methods  and by
applying knowledge of the hazardous characteristics of the waste
in light of the materials or the process  used

If a generator of wastes has determined  that the wastes  do not rnect
the criteria  for hazardous wastes,  they are classified as solid wastes.
‘he Colorado solid waste  rules contain  five solid waste  categories.
ll~e waste categories  include the following:

1)

2)

3)

“Industrial  wa..tes”,  which includes  all solid wastes  resulting
from the manufacture of products  or goods by mechanical or
chemical  processes.

“Community  wastes”, which includes  all solid wastes  generated
by the noncommercial  and nonindustrial  activities of private
individuals  of the community including solid wastes  from
streets, sidewalks, and alleys.

“Commercial  wastes”,  which includes  all solid wastes  generated
by stores, hotels,  markets,  oflices, restaurants,  and other
nonmanufacturing  activities, with the exclusion of community
and industrial wastes.

RMA ARARS 1/’96
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Acti{~n (’ilaliflll Requirements

Treatment,  storage,  or disposal  of

hazardous  wastes

40 CFR Part 264
6 CCR 1007-3 Part 264
40 CFR Part 268
6 CCR 1007-3 Pati 168

6 CCR 1007-3

4)

5)

“Special wastes”, which includes any solid waste that requires
special  handling  or disposai procedures,  Special  wasles  may
include, but are not limited to, asbestos,  bulk tires, or otl)er bulk
materials, sludges,  and biomedical wastes.

“Inert material”,  which inciudes solids that are not soluble in
water and therefore nonputrescible,  together with such minor
amounts and types of otiler materiais that do not significantly
affect the inert nature  of such  solids. The term includes,  but is
not limited  to, earth, sand, gravel, rock, concrete  that has been in
a hardened  state for at least 60 days, masonry, asphalt-paving
fragments, and other inert solids, including those that the
Colorado Department of t{eaith may identify  by regulation.

If present,  oniy small quantities  of industrial, community,  and
commercial wastes are expected  from sand blasting of structures at
RMA.

No speciai  testing requirements  are specified for solid wastes; the
management  and disposal rules are strictiy  oriented toward
imposing minimum  engineering  and technology  requirements.

Wastes that are determined  to be RCRA hazardous  wastes,  such as
spent filter media, abrasives and debris, must be stored, treated, and
disposed  in compliance  with RCRA regulations, including I.DRs.

Some of the Colorado standards  for owners and operators  of
hazardous  waste management, storage,  and disposal  facilities are
more stringent than the equivalent  federal  regulations. These
standards are detaiied on Appendix A, Tabie A-i 2.

m 7s 1/96
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Action (’ilal]on Requirements

MiUWHUKMLRHIdidiQII  Wits!cs

Corrective  Action Llanagcnlen[  [Jnit~ 40 (’1 R 264, Subpart S 1 he CAMU  regulations allow for exceptions  from otherwise
6 C“(” R 1[)07-3,  I’(irt 2f~4 Sllbparl S generally  applicable  LllRs  and minimum  technology requirements

for remediation  wastes managed at CAMUs.  These  regulations
provide flexibility  and ailow for expedition  of remedial decisions in
tile management of remediation wastes. (he or more CAMIJS may
be designated at a faciiity.  Placement of hazxwdous remedintion
wastes into or within  the CAMU  does not constitute land disposai  of
hazardous  wastes so ti~c I.DRs are not triggered.

“1’cnlp(~rary  Units

Svrmwater  MamwmnI

6 (’(”R 1oo7-1  sect 264553

40 (’f 1{ 26’1 553

Discharge of stormwater  to on-post surface  40 CI:R Parts 122-125
waters

IIesign,  operating,  or closure standards  for temporary tanks and

container  storage  areas  may be replaced  by alternative requirements.
I“he TU must be located  within  the facility  boundary, used oniy fur
the treatment/storage of remediation waste, and will be limited to
one year of operation with a one year extension upon approval by

“ the regulatory authority.

Storrnwater runoff,  snow melt runoff, and surface runoff and
drainage associated  with industrial  activity  (as defined in 4[) CFR
122) from RMA  remediai actions  that disturb 5 acres or more and
that discharge to surface waters  shail be conducted  in compliance
with  the storrnwater management  regulations.

RMA ARARS lf96
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A(tio[~ ( 11;111011 Rcqltirements

~Qti~  dtlil(~~! (’(ll(~ra(i(~ Rv\  Ist>ti Sl;Ilutc,  Sc~li(~n 25- I 2- 1 he (“oloradt) Noise All:itement  Statute  provides that:
101

a. “Applicable  activities  shall be conducted in a manner  so any

noise produced  is not objectionable  due to intermittence, beat

frequency,  or shrillness. Noise is defined to be a public nuisance
if sound levels radiating  from a property  line at a distance of
twenty-five  fi or Inore exceed the sound levels established  for
the following  time periods and zones:

7:00  a.m. to 7:00  p.m. to
next 7:00 j25L n~

Residential 55 db(A) 50 db(A)
(’commercial 60 db(A) 55 db(A)
l,ight  Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b.

c.

In the hours between  7:00 a.m. and the next 7:00  p.m., the noise
levels permitted in Requirement a (above) may be increased by
ten decibels for a period of not to exceed fifleen minutes  in any
one-hour  period.

Periodic, impulsive, or shrill  noises shall be considered  a public
nuisance  when such  noises are at a sound level of five decibels
less than those listed in Requirement  a (above).

d. Cons~ction projects shall  be subject  to the maximum
permissible  noise levels specified  for industrial zones for the
period within  which  construction is to be completed pursuant  to

any applicable  construction permit  issued  by proper authority  or,
if no time limitation  is imposed, for a reasonable  period of time

for completion of the project.

e. For the purpose of this article, measurements  with sound level
meters  shall be made when the wind velocity at the time and
place of such measurement  is not more than five miles per hour.

ix S 1196
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Actit)ll (’l[allon Requirements

f. In all sound level Illcasurements,  consideration shall be given to
the cfTccI of the anlbient noise  level created  by the
encompassing noise of the environment  from  all sources at the
(ime and place of such sound level measurements.  ”
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.

Action ( Ilfil loll Rcquircmcn[s

W* Pro(~[lyn

ilcallil and safely protection 29 (’l i{ l’,~rl 1°10” 29 CFR 19 i O provides guidelines for workers engaged  in activities
requiring protective  i~ealtil  and safety measures  reguirited  by 0S1 {A.
i{cquirernents provided in 29 CFR 19i0. i20 apply specifically to
tile i~andiing of hazardous  waste/materiais  at uncontrolled  hazadous
waste sites.

29 CFR 1910. i 20 (b) through (j) provides guidelines for workers
invoived in hazardous waste  operations  and emergency  response
actions on sites reguiated under RCRA and CERCLA.

Specific provisions  include the foilowing:

~q (’I-R  1910 120 (b) to(j)

●

●

●

●

●

●

●

●

●

●

●

●

tleaith  and safety  program participation  required by all m--site
workers
Site characterization  and analysis
Site controi
On-site  training
Medical surveillance
Engineering controls
Work practices
Personai  protective equipment
Emergency  response plan
Drum handiing
Sanitation
Air monitoring

Worker  exposure ACGit! 1991-1992  [TBC]
NiOSi  { 1990 [ I’FICl
29 CFR 19i0. iOOO

Chemical-specific  worker exposure  guidelines established  by
OSI{A,  ACGlt{,  and NIOSH are outlined in Table  A-46.

(OSI{A  regulations  and other heaith and safety requirements are
actuaiiy independentiy  applicable regulatory requirements, not
ARARs or I’BCS. ACGIII and NlOSl{  vaiues are provided  as
guidelines. )

RMA ARARS  l%
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Actlt)n (“1!;111011 Requirements

Air  emissions during snl~age 5 (’(’R 1001”  3. R1’glll;ltl(m  1, (’olorado  air pollution regulations  require owners  or operators  of
Scclll)n Ill (l)) sources  that emil fugilive  particulate  to minimize  emissions
5 (’t’l<  1()() 1 -’i. Rcguln(ion 1 through  use of all available  practical  methods to reduce,  prevent,
5 (-(1{ 1001”-2 Scclioll  II and control emissions.  A fugitive  dust control program will be

written into the work plan in consultation  with the state for this
remedial activity.

Estimated emissions from the proposed  remedial activity  per
(’olorado  APEN requirements.

Illlission  con[rol for opacity

[:lnission of ha72rdous  air pollulan[s

Odor  emissions

f ((R 1001- 3,”

Regulation  I, Scc[it)n  II

5 C(. R 1001-10,  Regulation  8
40 (“t R f’art 61

42 (JS[.S Section 7412

5 CCR 1001-4,  Regulation  2

Salvage of structures shall not cause the emission into the
atmosphere  of any air pollutant that is in excess of20?40  opacity.

Emission of certain hazardous air pollutants is controlled by
NIISI!APS. Salvage of structures could potentially  cause emission
of hazardous  air pollutants.

National standards for site remediation  sources that emit hazardous
air pollutants  are scheduled  for promulgation by the year 2000.
Standards  will be developed for 189 listed hazardous  air pollutants.

Colorado odor emission regulations  require that no person shall
allow emission of odorous air contaminants  that result in detectable
odors that are measured in excess  of the following  limits:

1 ) For residential  and commercial areas-odors  detected afler the
odorous air has been diluted with seven  more volumes of odor-
free air

2) For all other land use areas-odors  detected  afier the odorous  air
has been diluted with 15 more volumes  of odor-free  air

.
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.

Action (’ilalit~n Requirements

Air  emissions  fr(~m diesel powered ‘i (.’(’R !001 - I $. Rcgillalion  12 Col(~rado  Diesel Powered Vehicle  Emission Standards  for Visible
vehicles associated  willl salvage Pt)llu(ants apply to mo~m vehicles inlendcd, designed, and

manufactured primarily  for use in carrying  passengers or cargo  on
roads, streets, and highways, and state as follows:

1)

2)

3)

4)

5)

1

1

I

No person shall emit or cause to be emitted into the atmosphere
l_rom  ariy diesel-powered  motor vehicle weighing 7,500 pounds
and Icss, empty weight, any air contaminant, for a period greater
than five (5) consecutive seconds,  which is of such a shade or
density as to obscure  an observer’s vision to a degree in excess
of 400/0 opacity.
No person  shall  emit or cause to be emitted into the atmosphere
from any diesel-powered  motor vehicle  weighing  more than
7,500 pounds,  empty weight, any air contaminant, for a period
greater than (5) consecutive  seconds, which is of such a shade or
density  as to obscure  an observer’s vision to a degree  in excess
of 35°/0 opacity, with the exception  of subpart “C”.
No person  shall emit or cause to be emitted into the atmosphere
from any naturally aspirated (non-turbocharged)  diesel-powered
motor vehicle  weighing more than 7,500 pounds, empty weight,
operated above 7,000 tl (mean sea level) any air contaminant for
a period greater  than five (5) consecutive  seconds,  which is of
such a shade or density as to obscure an observer’s vision to a
degree  in excess  of 40% opacity.
Any diesel-powered  motor vehicle  exceeding  these  requirements
shall be exempt for a period of 10 minutes if the emissions  are a
direct result of a cold engine start-up and provided the vehicle  is
in a stationary  position.
Ilese standards  shall apply to motor vehicles  intended,
designed, and manufactured primarily  for travel or use in
transporting persons, property, auxiliary equipment, and/or cargo
over roads, streets, and highways.

RMA ARARS  IN6
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Action (’llalitln Requirements

w~tiatiu

Solid waste  deterrnina[ion  ,

Determination  of hazardous waste

40 (’I’R 260

6 (-”Cl{  107-3 Pati 260
40 (“1’R 260. 30-3 I
(j (’CR  1007-3 Sect 260.30-31

40 CI-R 261,2
6 (’CR  1007-3 Sect  261.2
40 CFR 2614

6 VCR  1007-3 Sect 261.4

40 CFR 262.1 I

6 CCR 1007-3 Sect 262.1 I
40 CFR Part 261
6 CCR 1007-3  Part 261

A solid waste is any discarded material that is not excluded by a
variance granted under 40 CFR 260.30 and 260.31. Discarded
material includes abandoned, recycled, and waste-like  materials,
l~ese materials may have any of the following qualities:

● Abandoned material maybe
- disposed of
- burned or incinerated
- accumulated, stored, or treated before or in lieu of being

abandoned  by being disposed, burned, or incinerated
● Recycled material which is

- used in a manner constituting disposal
- burned for energy recovery
- reclaimed
- speculatively accumulated

“ Waste-like material is material that is considered  inherently
waste  like

Wastes generated during structure salvage  activities must be
characterized. Solid wastes must be evaluated according to the
following method to determine whether  the waste is hazardous:

● Determine whether the waste is excluded from regulation under
40 CFR 261.4

● Detemnine whether the waste  is listed under 40 CFR 26 I
● Determine  whether  the waste is identified in 40 CFR 26 I by

testing the waste according to specified test methods and by
applying knowledge of the hazardous characteristics of the waste
in light of the materials  or the process used

RMA  ARMS  1/96
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Ac[lon

.

(’11; 1[1(111 Requirements

S(JIId waste clafsificalion (, (’(-1{ 1007- 2.” Sc~li(Jll I If a generator of wastes has determined  that [i~e wasles do not meet
[he criteria  for ilazard(ws wastes, they are classified as solid wastes.
I he (’olorado  soiid waste rules contain five soiid waste  categories.
I i~e waste categories  include the following:

1)

2)

3)

4)

5)

“industrial  wastes”,  which includes all solid wastes  resulting
from the manufacture of products or goods by mechanical  or
chemicai  processes.

“Community  wastes”, which inciudes all solid wastes  generated
by the noncommercial  and nonindustrial activities  of private
individuals  of the community  including soiid wastes  from
streets, sidewalks, and alleys.

“(”commercial wastes”,  which includes all solid wastes generated
by stores, hotels, markets, offices, restaurants,  and other
nonmanufacturing activities, with the exciusion of community
and industrial wastes.

“Special  wastes”, which includes any solid waste that requires
special  handling or disposal procedures.  Special  wastes  may
include, but are not limited  to, asbestos,  bulk tires,  or other buik
materials, sludges,  and biomedical wastes.

“[ner-t material”,  which includes solids that are not soluble  in
water and therefore nonputrescible,  together with such minor
amounts and types  of other materials that do not significantly
affect the inert nature of such  solids. The term includes,  but is
not limited  to, earth, sand, gravel, rock, concrete  that has been in
a hardened  state for at least 60 days,  masonry, asphalt-paving
fragments, and other inert solids, including those that tile
Coiorado Department of Ilealth  may identify  by regulation.

RMA ~ If%
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Action (’ltfillon Rc\~uiremenls

If present,  only small quantities of industrial,  community, and
colnmercial  wastes arc expected from structure  salvage activities  at
RMA.

No special  testing requirements are specified for solid wnstes; the
n~anagement and disposal  rules are strictly  oriented toward
imposing minimum engineering and technology requirements.

MkwMamLw

Asbestos  waste  stf~rage management 6 (-(’R 1007- ?,” Part II, Section  5.4

PCB storage

5 (’CR
Scctlon

Asbestos  waste will be managed according to applicable substantive
requirements  for asbestos storage.

Prevent discharge of visible emissions  during collection,  processing,

packaging,  or transporting any asbestos-containing  wastes;  deposit
asbestos-containing  waste  as possible at disposal site;  mark
transport vehicle  appropriately  during loading and unloading
operations.

()()() I - I (), Regulation I’art B, Asbestos waste will be managed according to applicable substantive
IIllllcll requirements  for asbestos handling, transportation, and storage.

40 CIR 761.65 Storage facilities must be constructed with adequate  roofs, walls;
have impervious floors with curbs (no floor drains expansion joints
or other openings); be located  above 100 year floodplain (applies to
PCBS at concentrations of 50 ppm or greater)

Temporary storage (<30 days) of PC13 containers  containing non-
liquid  PC13s,  such as contaminated soil, rags, debris  need r~ot
comply  with above requirements.

Containers  must be dated when they are placed in storage.

All storage areas must be properly marked and stored articles must
be checked  for leaks every 30 days.

RMA ARARS 1196
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Action (’l[ali(m Requirements

‘1 rc:i[ment, storage, or dI$posal of R(” KA 40 (’1 R I)art  264

lla7ardous wafle 6 (’(’R 1007-3” I’:]rl
40 [’l K Parl  208

6 (’(’K 1()()  7-3 I’art

6 (’(’R 1007-3

Ireatlncnt  and disposat of hazardous  debris 40 (’I-R 268 ‘If

6 CUR  1007-3,  Part  26845

if dernolitio[] of structures  at RMA genera(es  hazardous  wastes, the
264 wastes  must be trea!cd,  stored,  or disposed  in accordance with

R(” RA regulations, including I.l~Rs.
208

Some of the Colorado standards  for owners and operators  of
hazardous waste management,  storage, and disposal facilities are

1~mxdiatkd!hsks

Corrective  action  mnnagcment  units

Temporary Units

40 Cf:R 264,  Subpart S

6 CCK  1007-3,  Part 264 Subpart  S

6 CCR 1007-3 Sect 264.553
40 CFR  264.553

more stringent than the equivalent  federal regulations. Ilese
standards are detailed on Appendix A, Table A- 12.

I Iazardous  debris generated during structure salvage activities must
be treated using specific technologies  to extract, destroy,  or
immobilize  hazardous  constituents on or in the debris.  In certain
cases, aller treatment the debris may no longer be subject  to RCRA
Subtitle C regulation.

The CAMU  regulations  allow for exceptions from otherwise
generally applicable LDRs and minimum technology  requirements
for remediation  wastes managed at CAMUs.  These  regulations
provide  flexibility and allow for expedition of remedial decisions  in
the management of remediation  wastes.  One or more CAMIJS  may

be designated at a facility.  Placement  of hazardous  rernediation
wastes into or within  the CAM[J  does not constitute land disposal  of
hazardous  wastes so the LDRs  are not triggered.

Design, operating,  or closure standards  for temporary tanks and
container storage areas may be replaced  by alternative req~lirements.
Ihe TU must be located  within  the facility  boundary, used only for
the treatmentistorage of remediation  waste,  and will be limited to
one year of operation with a one year extension upon approval by
the regulatory  authority.
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Aclit}il (’llati(~l] Reqli IIts

J altid cQIllakH

Residues  ofhaz~~rdous  waste  in empty 40(- IR 261 7 A container  or inner liner removed from a container that has held

containers 6 (’(’R 1007-3”  Sec[ 261.7 any hazardous waste is empty if

1)

2)

3)

All wastes  have been removed that can be removed  using the
practices commonly employed to remove  materials from that
type of container (e.g., pouring,  pumping, and aspirating),  and

No more than one inch of residue remains on the bottom of the
container or inner liner, or

a) No more than 3°/0 by weight of the total capacity of the
container  remains  in the container or inner liner if the container
is less than or equal to I 10 gallons in size, or

b) No more than 0.3°A by weight of the total capacity of the
container  remains  in the container or inner liner if the container
is greater than I I O gallons in size.

A container that has held a hazardous waste  that is a compressed  gas
is empty when the pressure in the container approaches
atmospheric.

A container  or an inner liner removed from a container that has held
an acute hazardous waste listed in 40 CFR 261.31,  261.32, or
261 .33(e) is empty i~.

1)

2)

The container or inner liner has been triple rinsed using a solvent
capable  of removing the commercial  chemical product or
manufacturing chemical intermediate, or

The container or inner liner has been cleaned by another method
that has been shown in the scientific literature, or by tests
conducted by the generator, to achieve  equivalent  removal, or

RMA ARARS  11’96
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Ac[l[~n ( ‘lttll[f~n Requirements

Ci[)sure  of tanks and tank syslerns 40 (-I-R  264 197(a)

6 ((’i{ 1007-3  Secl 264. 197(a)
40 (’lit 261 l(d)

6 CC’R  10(17-3 Sect 26i .3(d)
40 Cf’R 2fi4.310

6 CCR  1007-3  Sect  264.310

40 CFR  264.198(a)

6 CCR 1007-3  Sect 264.198(a)
40 CFR 264.  i76

6 CCR  1007-3  Sect 264.176

40 CFR 264.198(b)
6 CCR 1007-3 Sect 264.198(h)
NFPA Fiammahie  and Combustible
Liquids Code i 990 [TBC]

.3) In the case  of a iincd container,  the inner iiner tilat prevented
contact of the commercial ci~emical product or manufacturing
cilemicai internlcdia[e with  the container, has been removed.

Any hazardous  waste remaining in an empty container or an inner
iiner removed from an empty container is not considered  a
ilazardous waste and is not subject  to the RCRA regulations.

Any hazardous  waste in a container  or inner liner removed  from a
container that is not empty is subject  to RCRA hazardous waste
regulations.

At closure of a tank system,  all waste residues, contaminated
containment  system components, contaminated soiis,  and structures
and equipment  contaminated  with wastes  must be removed,
decontaminated,  and managed  as hazardous  wastes unless 40 CFR
261 .3(d) applies (i.e., unless residues  and contaminated  materials
are not hazardous  wastes).  If the owner or operator demonstrates
that not all soils can be practically  removed or decontaminated  as
required, then the tank system must be closed in accordance with
requirements that apply to landfills.

Ignitable or reactive waste should not be placed in tank systems
unless the waste is treated, rendered,  or mixed before  or
immediately atler placement in the tank system, or unless the waste
is stored or treated in such a way that it is protected  from any
material or condition  that may cause the waste  to ignite or react.

Facilities where ignitable or reactive waste is stored or treated in a
tank should comply  with requirements  for the maintenance  of
protective distances  between the waste management  area and any
public ways,  streets, aileys, or an adjoining property line tilat can be
built  upon as provided in Tables  2- I through 2-$ of the 1990
National Fire Protection Association  (NFPA)  Fiammable and
Combustible Liquids Code.

“; Ii%
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Actif~n (’ll;~li(~n Requirements

.

40 (’1 R 264 I’J(J Incompatible  wastes, or incompatible  wastes and materials,  must
6 (’(’R  1007-3  Sccl 26’1.199 not be placed in the same tank system unless 40 CFR 264.17 is
40( ’f”K 264 17 complied  with.
6 L’(’R 1007-3 Sccl 264.17

tlazardous  waste  must not be placed  in a tank system that has not

been decontaminated  and that previously  held an incompatible
waste  or material  unless 40 CFR  264.17  is complied with.

40 (“1’R 265 201(d)
6 C’CR 1007-3  Sect 265.201((1)

40 Cf:R 265.201(e)(l)

6 CCR 1007-3 Sect 265.201(e)(l)

40 CFR 265.201(e) (2)
6 CCR 1007-3  Sect 265.201(e)(2)

NFPA  Flammable  and Combustible

Liquids Code 1990 [TBC]

40 CFR 264.  I I l(a) and (b)

6 CCR 1007-3 Sect 264.  I I l(a),(b)

Generators  that accumulate between 100 and 1,000 kg/mo  of
hazardous waste  in tanks must, upon closure,  remove all hazardous
wastes  from tanks,  control equipment,  and discharge  confinement

structures.

Generators  of between 100 and 1,000 kg/mo  of hazardous waste
must  not place ignitable or reactive waste  in tanks unless the waste
is treated before or immediately  after placement in a tank or the
waste is stored or treated  in such a way that it is protected from any

material  or condition that may cause the waste to ignite or react.
Ignitable or reactive waste  must not be placed  in the tank unless  the
tank is used solely for emergencies.

Facilities where ignitable  or reactive wastes are treated or stored in
covered  tanks  are required to comply  with the buffer zone
requirements for tanks contained in Tables  2– I through 2-% of the
1990 NFPA Flammable and Combustible  Liquids  Code.

A facility  must be closed in a manner that minimizes  the need for
further  maintenance  and controls, minimizes,  or eliminates  to the
extent necessary  to protect  human health and the environment  post

closure escape of hazardous  wastes,  hazardous  constituents,
Ieachate, contaminated runoff,  or hazardous  waste decomposition
products to the groundwater  or surface  waters  or to the atmosphere.

RMA ARARS IF%
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.

AC IIIJII (’llal  ior] Requirements

40 (-1 f{ 261 1(17 I he cit~surc  pian and ciosure activities  for tank systems must meet
(5 (’(’R 1(107-1 ScLt  ?64 i~7 ali of tile substantive requirements  provided  in 40 CFR 264 Subpart
40 (’i; i{ 264 Sljl~p,lrt (i (; and 40 CI;R  264. i97.

6 C(”  R 1007-3  l’art 264 Subpart  (i

Waste waler “l-re~5JlQMl

[)ischnrge of wastewaler  10 Ihc Ircatnlcnt 40 C1’f{ Par-t  i22
●

platll 40 C’FR  I’art 125

4(I L’l:f< i’arl 129

40 (“l R i’art  262

6 {’(’R  1007-3”  I’iirt 262
40 CI’K i’arl 264
6 (’UK  1007-3  i’iirt 264

6 (-CR 1007-3

Discharge of stormwater  to on-post surface  40 CFR Parts 122-125
waters

lho~on and ~i~
. .

AMC-R  385-131  [’1’BC]

cal -t

Any wastcwater  generated during cleanup or remedial actions will
be directed to the on-post RMA wastewater treatment  plant and
treated in accordance  with NP[JES requirements.

Wastewater that is determined  to be a hazardous waste must be
treated in accordance  with the provisions  of RCRA.

Some  of the Colorado standards  for owners and operators  of
hi-uardous waste management, storage, and disposal facilities are
more stringent than the equivalent federal regulations. These
standards  are detailed on Appendix A, Table A- 12.

Storrnwater runoff,  snow melt runoff,  and surface runoff and
drainage  associated  with industrial activity  (as defined in 40 CFR
122) from RMA remedial  actions that disturb 5 acres or more and
that discharge to surface waters shall  be conducted  in compliance
with stormwater  management requirements.

Army regulations  provide standards  for decontamination of items
exposed to chemical agents. Material, equipment, and clothing that
has been decontaminated  to the 3X level may be Iandlillcd  in a
RCRA-approved  hazardous waste landfill.

Items may not be released from government  control until they ilave
been decontam  inateci  to the 5X level.

I FJ6



Table  A-36 Action  -Speclflc  ARARs  and TBCS for Salvage of Structures Page 13 of 14

Action (’llilllon Reqilllenlents

~Q~Q*~lQl]\ (’[)lt)r,ldo K1’i i~cd Slalu(c. S(*(tl{Jfl 25- I 2- 1 hc Colorado  Noise Abatement Statute  provides that:
103

n. “Applicable  activities shall he conducted in a manner so any
noise produced  is not objectionable  due to intermittence, beat
frequency, or shrillness. Noise is defined to be a public nuisance
if sound levels  radiating  from a property line at a distance of
Iwenty-five  R or nlure exceed  the sound levels established  Ior
the following  time periods  and zones:

7:00 a.m. to 7:00 p.m. to

zQne 7:oo4J11. next 7;00 Un
Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
Light Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b. In the hours between 7:00 a.m. and the next 7:00 p.m.,  the noise
levels permitted  in requirement a (above) may be increased by
ten decibels for a period of not to exceed Iifleen minutes in any
one-hour  period.

c. Periodic, impulsive, or shrill noises shall be considered  a public
nuisance  when such noises  are at a sound level  of five decibels
less than those listed in Requirement a (above).

d. Construction projects shall be subject  to the maximum
permissible  noise levels  specified for industrial  zones for the
period within  which construction is to be completed pursuant to
any applicable construction permit issued by proper authority or,
if no time limitation  is imposed,  for a reasonable period of time
for completion  of the project.

e. For the purpose of this article, measurements  with sound level
meters  shall be made when the wind velocity at the time and
place of such measurement  is not more than five miles per hour.

RMA ARARS 1/’96
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(’1[,111011 Requirements

f. It] all sound level n]easurernents,  consideration shall be given to
the effect of the ailibient  noise level  created by the
encompassing  noise  of the environment from all sources at the
time and place of such sound level  measurements.”
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.

Ac[ion (’ltntitm Requirements

W~rkcr  Protcc‘tiQll

1 leaith and safety  protection 29 ~-1”}{ [’;lrt 1910 29 CFR i910 provides guidelines for workers engaged in activities
requiring  protective hcaith and safety measures  reguiated by 0S1 1A.
Requirements provided in 29 CFR  1910.120  apply specifically  to
tile handling  of hazardous  wastehnaterials  at uncontrolled  hazardous
waste sites.

20 CFR 1910.120  (b) through (j) provides guidelines  for workers
involved in hazardous  waste  operations and emergency  response

actions on sites regulated under  RCRA and CERCLA.

Specific provisions include the following:

29 (-[’R  i910 120 (h) to(j)

●

●

●

●

●

●

●

●

●

9

●

●

}Iealth and safety program participation required by all on site
workers
Site characterization and analysis
Site controi
on-site training
Medical surveillance
Engineering  controls
Work practices
Personal protective  equipment
Emergency response plan
Drum handling
Sanitation
Air monitoring

Worker exposure ACGII{  1991-1992  [TBC] Chemical-specific  worker exposure  guidelines  established  by

NIOSII  1990  [TBC] OSllA, ACGIII,  and NIOSli are outiincd in Tabie A-46.

29CFR  19i0.1000

RMA ARARS IN6
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Action (’ilnl  ion
.

Requirements

(0S11A  regulations and other health and safety  requirements are
actunlly indepcndei]tly  applicable  regulatory  requirements, not
ARARs  t}r 1 I]CS. AC(; II I and NIOS}I  values arc provided as

guidelines. )

Air Emssum
. .

Volatile  organic chemical emissions

PMl#CO  Emissions

Emission of hazardous  air pollutants

Odor emissions

5 C(’R 1001-9,  Rcg(lIali(~n  7

42 IJSC Section 7502-7503

5 (“(’R  1001-5,  Regulation  3

5 CCR  1001-10,  Regulation  8
40 CFR Part 61

42 USCS  Section 7412

5 CCR 1001-4.  Regulation  2

VOC regulations apply to ozone nonattainment  areas.  The air

quality  control area for RMA is currently nonattainment for ozone,
Stt)rage  and transfer of VOCs  and petroleum liquids are corltrolled

by these  requirements.

Disposal of VOCS is regulated for all area%, including  ozone

nonattainment.  The regulations  control the disposal  of VOCs by
evaporation or spilling  unless reasonable  available control
technologies are utilized.

New or modif’red  major stationary  sources in a nonattainment area
are required to comply  with the lowest achievable  emission  rate.
Estimated emissions  from the proposed  remedial activity  per

Colorado  APEN  requirements.

Emission of certain hazardous  air pollutants is controlled by
NESHAPS.

National standards for site remediation  sources that emit hauwdous
air pollutants  are scheduled  for promulgation by the year 2000.
Standards  will be developed for 189 listed hazardous air pollutants.

Colorado odor emission regulations  require that no person shall
allow emission of odorous air contaminants  that result in detectable
odors  that measured in excess  of the following  limits:

RMA “s Iml
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Actl{)rl (“tl;tlion lleql]ircments

.

Air  stripper emissions

I;mission control for opacity

Visibility prelection

1)

2)

For residential an[i commercial  areas-  odors detected  aller  the
odorous  air has hccn diluted with seven more volumes of odor-
free air

For all other land use areas-odors  detected afler the odorous  air
has been diluted witl~ 15 more volumes of odor-free air

OSW!K  I)ircctive  9355.()-28 “Control  of Air Emissions from Superfund Air Strippers at
.lunc 15, 1989 [ I II(’1 Superfund ~roundwater  Sites”

5 CCR 1001-3,  Kcgulation  1, Section  II Air  stripping of VOCs  from groundwater  shall not cause the
emission into the atmosphere  of any air pollutant that is in excess  of
200/0 opacity.

4ocl’R 51 300-307 Air stripping from groundwater  must be conducted  in a manner that

does not cause adverse  impacts  on visibility.  Visibility impairment
interferes with the management,  protection,  preservation, or

enjoyment  of federal Class  I areas.

5CCR  1001-14

CRS Section  42-4-307  (8)

Waste ~
.,

Solid waste  determination 40 CFR 260
6 CCR 1007-3 Part 260
40 CFR 260.30-31
6 CCR 1007-3  Sect 260.30-3 I
40 CFR 261.2

The Colorado Ambient Air Quality  Standard  for the AIR program
area is a standard visual range of 32 miles. The averaging  time is 4
hours. The standard applies during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain  Standard  Time or Mountain
Daylight Time, as applicable).  Ile visibility standard applies  only
during hours  when the hourly average humidity  is less than 70°/0.

A solid waste is any discarded material that is not excluded by a
variance granted  under 40 CFR 260.30 and 260.31. lliscarded
material includes abandoned,  recycled, and waste-like  materials.
These materials may have any of the following  qualities:

RMA  ARARS  1/96
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Acli{~n ( 11,)11011 Requirements

Solid waste  classification

6 (’(’R
40(’IR

6L”(’U

007-1 SL’{1 261 2 ● Abandoned material may be
201 ,1 — disposed of
()()7-1 Srcl 761 4 - burned or incinerated

— accumulated,  stored, or treated before or in lieu of being
abandoned  by being  disposed, burned, or incinerated

40 CI:R 262 I I

6 (’(’R 1007-3 Sect 262 I I
40 (-’IR  I’art 261

6 C’(’R 1007-1”  I’ari 261

6 CCR 1007-2, Section  I

● Recycled  materials  which is
— used in a manner constituting disposal
- burned for energy  recovery
— reclaimed
— speculatively accumulated

● Waste-like material is material that is considered  inherently
wastelike

Air stripping  of VOCs from groundwater will create wastes
consisting of sludges and spent filters. ll~ese  and all other wastes
generated  in this process must be evaluated according to the
following method to determine whether the waste is hazardous:

● Determine  whether the waste  is excluded from regulation uilder
40 CFR 261.4

“ Determine whether the waste  is listed under 40 CFR Part 26 I
● Determine  whether  the waste  is identified  in 40 CFR Part 26 I by

testing the waste according to specified test methods  and by
applying knowledge of the hazardous  characteristics of the waste
in light of the materials  or the process used

If a generator of wastes has determined that the wastes do not meet
the criteria for hazardous  wastes,  they are classified as solid wastes.
The Colorado solid waste rules contain  five solid waste categories,
which include the following:

I ) “Industrial  wastes”, which includes  all solid wastes resulting
from the manufacture of products  or goods by mechanical  or
chemical processes.

RMA 1 i96
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AcIIon (’lt;]llon Req\lircmenls

2) “COnlnlunity wastes”, which incltldes all solid wastes  generated
by [he nmcornn]crcial  and n~mindustrial  activities of private

individuals  Of the cnrnmunity  including  solid wastes  from
streets, sidewalks, and alleys.

3) “Commercial wastes”, which includes all solid wastes generated
by stores, hotels, markets, Offices, restaurants, and other
nonmanufacturing activities, with the exclusion of community
and industrial wastes.

4) “Special wastes”, which includes any solid waste  that requires
special  handling  or disposal  procedures.  Special  wastes  may
incl~lde, but are not limited to, asbestos,  bulk tires,  or other bulk
materials, sludges, and biomedical  wastes.

5) “inert  material”, which includes solids that are not soluble in
water and therefore nonputrescible,  together with such minor
amounts and types of other materials that do not significantly
affect the inert nature of such solids. Ile term includes,  bui is
not limited to, earth,  sand, gravel, rock, concrete  that has been in
a hardened  state for at least 60 days, masonry, asphalt-paving
fragments, and other inert solids, including those that the
Colorado Department of i{ealth may identify by regulation.

If present, only small quantities of industrial, community, and
commercial  wastes,  and inert material are expected  from air
stripping treatment of groundwater  at RMA.

No special  testing requirements are specified  for solid wastes.  ‘llle
management  and disposal  rules are strictly  oriented toward
imposing minimum engineering  and technology  requirements.

RMA  ARARS 1196
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Action ( ‘Ila[it)n Requirements

Wwclliinagsnlm

‘1 reatment, stf)ragc, or disposal of R(’RA 40 (’1 R I’aft 261

halardous  wmle 6 (’(’R 1007-3 I’arl 264
40 Cl R I’art 268
6 C(’R 1007-3”  I)alt 268

Temporary  Units

6 (’(’R 1007-3

40 (’IR 264, Subpari  S

6 C(’R 1007-3,  ” Part  264 Subpart  S

6 CCR 1007-3  Sect 264.553
40 CFR 264.553

Wastes from air stripping treatment  of groundwater that are
determined  to be RCRA  hazardous wastes must be treated, stored,
and disposed in compliance with RCRA regulations, including
I.DRs if placement occurs, and tank requirements in 40 Cl;R 264
Subpart J.

Some of the Colorado standards for owners and operators  of
hazardous waste management,  storage, and disposal facilities are
more stringent than the equivalent federal regulations. Il]ese
standards are detailed on Appendix A, l-able A- 12.

‘Ile CAMU regulations  allow for exceptions from otherwise
generally applicable LDRs and minimum technology requirements
for remediation wastes managed at CAM[JS. These  regulations
provide flexibility  and allow for expedition  of remedial decisions in
the management of remediation wastes. One or more CAM[JS may
be designated at a facility.  Placement  of hazardous remediation
wastes into or within  the CAMU  does not constitute land disposal  of
hazardous  wastes so the LDRs are not triggered.

Design, operating, or closure standards for temporary tanks and
container storage areas may be replaced by alternative  requirements.
The TU must be located within the facility boundary, used only for
the treatment/storage  of remediation waste, and will be limited to
one year of operation with a one year extension  upon approval by
the regulatory authority.

m ‘i Ii%
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.

Action (’ll:llii)n flequircmcnls

Discharge of s[orrnwa[er  10 on-pos[  surface  40 (’I’R I’arts 122-125
waters

Storm  wa(er runoff,  snow melt runoff,  and surface  runoff  and

drainage associated  with industrial activity  (as defined in 40 C1:R
122) from RMA remedial  actions that disturb 5 acres or more and
that discharge to surface waters  shall be conducted in complimce
with the storm water management  regulations.

Reilljection  of treated  groundwater RCRA  Section  3020  (b) Reinfection of tleated groundwater  must be managed in accordance

OSWI;R l)ircctivc  9211 1-06 [ 111(-] with the guidelines in OSWER  Directive 9234.1-06. Wells must be

40 (’I:R  124, 144, 146, 147 (Suhpafl (i), constructed  and installed and managed according to the substantive

and 148 requirements of40 CI:R  124, 144, 146, 147 (Subpart ~), and 148.

~’olorado Revised  Statute,  Section  25-12- ‘Ille  Colorado Noise Abatement Statute  provides that:
103

a. “Applicable  activities shall  be conducted in a manner so any
noise produced  is not objectionable  due to intermittence, beat
frequency, or shrillness. Noise is defined to be a public nuisance
if sound levels radiating from a property line at a distance  of
twenty-five  fl or more exceed the sound levels  established for
the following  time periods and zones:

7:00 a.m. to 7:00 p.m. to

~t 7:o~ m
Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
Light  Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b. Jn the hours between 7:oO a.m. and the next 7:00 pm.,  the noise
levels permitted in Requirement a (above) may be increased by
ten decibels for a period of not to exceed fifteen minutes  in any
one-hour  period.

f(MA ARARS  II%
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Act Ion ( 1[,1[ 1011 Recmiremenls

c. l’eriodic,  impulsive,  or shrili noises shall be considered a public
nuisance when such noises are tit a sound level of five decibels
less than those iistcd in Requirement a (above).

d. Construction  projects  shail be subject to the maximum
permissible  noise levels specified for industrial zones for the
period witi~in which construction is to be completed pursuant to
any applicable  construction  permit issued by proper authority  or,
if no time limitation  is imposed,  for a reasonable  period of time
for completion of the project.

e. For the purpose of this article, measurements  with sound level
meters  shall  be made when the wind velocity  at the time and
place of such measurement  is not more than five miles per hour.

f. In all sound level measurements, consideration shall be given to
the effect of the ambient noise  level  created by the
encompassing noise  of the environment  from all sources at the
time and place of such sound level measurements.”

RMA 1/%
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AC IIOII (“ II JII(I1l Req[tiremcnts

y(,))ky[yJQ~QQ(lo[]

i icallh  and safety  protection 29 (’1 K l’,irt 101(1 29 CFR  19 io provides guidelines for workers engaged  in activities
requiring  protective ilealtil  and safety measures  regulated  by 0S1 IA.
Requirements  provided in 29 CI;R i910. 120 apply specifically to
ti]e handiing of hazardous  wastehnateriais at uncontrolled i]aumlous
waste sites.

20 CFR i9 i 0. i 20 (b) ti~rough (j) provides guidelines  for workers
invoived  in hazardous  waste  operations  and emergency  response
actions on sites regulated  under RCRA and CERCLA.

Specific provisions it]ciude the foiiowing:

29CIR 1910 120( h)t o(j)”

●

●

●

●

●

●

●

●

●

●

●

●

}Ieaith and safety program participation required by all on- site
workers
Site characterization and anaiysis
Site control
On–site training
Medicai surveillance
Engineering controis
Work practices
Personal protective equipment
Emergency response pian
Drum handiing
Sanitation
Air monitoring

Worker exposure ACGII{  i991-1992 [Tf3C]
NIOSt{  i990 [’1’UCj
29 Cf:R i910.1000

Chemical-specific  worker exposure guidelines established  by
OSllA, ACGltl, and the NlOSll are outlined in “l’able A-46.

(0S11A regulations  and other heaith and safety requirements are
actuaily independently applicable regulatory requirements,  not
ARARs or I’BCS. ACtiltl and NI(JSI1  vaiues are provi[ied as
guidelines. )

RhlA  ARARS  1/96
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.

Actton (’llal ion Requirements

Emission  of hazmdous air poil~]lants

(hior  emissions

42 US(’  Section 7502-7503

5 CCR loOi-5, Rcgula[i(m  3

5 C’C~ 1001-10,  Regulation  8
40 CI:R [’art ~)1

42 USCS  Section 7412

5 CCR iOOi-4, Regulation  2

VOC  regulations apply to ozone nonattainment  areas. The air
quaiity controi area for RMA is currently nonattainment for ozone.
Storage and transfer of VOCs and petroleum liquids are controlled
by these requirements.

Disposai  of VOCS is regulated for all areas, including ozone
nonattainment. The regulations  control the disposal  of VOCS by
evaporation or spiiiing  unless reasonable  available controi
tecilnoiogies  are utiiized.

New or modified major stationary sources in a nonattainment  area
are required to compiy with the lowest achievable  emission rate.
Estimated  emissions from the proposed remedial activity per
Coiorado APEN requirements.

F,mission of certain hazardous  air pollutants is controlled by
NESIIAPS,

National standards  for site remediation  sources that emit hazardous
air pollutants are scheduled for promulgation by the year 2000.
Standards  will be deveioped for 189 listed hazardous  air pollutants.

Colorado odor emission regulations  require that no person shall
ailow emission of odorous air contaminants  that result in detectable
odors that measured in excess  of the following  limits:

I ) For residential and commercial areas-odors  detected ailer the
odorous  air has been diluted with seven  more volumes of odor-
free air

2) For all other land use areas-odors  detected  after the odorous  air
has been diluted with 15 more volumes of odor-free  air

RMA “ IF%
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Ac[ion (’llal loll Requirements

S~llid waste dctemlinalion 40 (’l f{ 260
6 (’(’R ]()()7-3 f’arl 260

40 c1 R 260 lo-n

6 (-(’R 1o07-1”  sect 26030-31
40( ’IR 261 2
6 (’(.’1< !()()7-3  sect 261 2
40 [’l R 261 4

6 (’(’K 1o07-1”  Sect 261 4

Determination  of hazardous waste 40 CFR 262.1 I

6 CC’R 1007-3  Sect 262.1 I
40 Cl:R Part 261
6 CCR 1007-3  Part 261

A solid waste is any discarded  material that is not excluded  by a
variance  granted under 40 CFR  260.30  and 260.31. Discarded
material includes abandoned,  recycled, and waste-like materials.
‘I”hese materials may have any of the following  qualities:

● Abandoned  material may be
- disposed of
- burned or incinerated
– accumulated,  stored,  or treated before  or in lieu of being

abandoned  by being disposed,  burned,  or incinerated
● Abandoned  material may be

- disposed  of
— burned or incinerated
— accumulated,  stored,  or treated before  or in lieu of being

abandoned  by being disposed,  burned, or incinerated

● Recycled materials  which is
— used in a manner constituting disposal
– burned for energy recovery
— reclaimed
— speculatively accumulated

“ Waste-like material is material that is considered  inherently
wastelike

Groundwater treatment at RMA using granular activated  carbon
(GAC)  adsorption  will create  wastes consisting of spent carbon and
carbon fines. These and all other wastes generated  in this process
must be evaluated  according to the following method to determine
whether the waste is hazardous:

● Determine  whether  the waste is excluded  from regulation under
40 CFR261.4

● Determine whether  the waste  is listed under 40 CFR Part 26 I

UhlA ARARS 1/96
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Action ( Iltll loll Rcuuircrncnts

Solid waste classification 6 (-(’R  1007-2, ” Section 1

iim

● [Icterrnine whether  the waste  is identified in 40 CFR Part 261 by
testing  [he waste according to specified test methods  and by
applying knowledge of the hazardous  characteristics of [he waste
in light of the materials or the process used

11a generator of wastes has determined that the wastes do not meet
the criteria for hazzdous wastes, they are classified as solid wastes.
I’he Colorado solid waste rules contain five solid waste categories.
lhe waste  categories  include the following:

1)

2)

3)

4)

5)

“industrial  wastes”,  which includes  all solid wastes,  resulting
from the manufacture of products or goods  by mechanical or
them ical processes.

“Community  wastes”, which includes all solid wastes  generated
by the noncommercial  and nonindustrial activities of private
individuals of the community including  solid wastes  from
streets, sidewalks, and alleys.

“Commercial wastes”,  which includes all solid wastes generated
by stores, hotels, markets, oflices, restaurants, and other
nonmanufacturing activities, with the exclusion of community
and industrial wastes.

“Special wastes”, which includes any solid waste that requires
special handling  or disposal  procedures.  Special wastes  may
include, but are not limited to, asbestos,  bulk tires, or other bulk
materials, sludges, and biomedical wastes.

“Inert material”, which includes solids that are not soluble in
water and therefore nonputrescible,  together with such minor
amounts and types of other materials that do not significantly
affect the inert nature of such solids. Ile term includes, but is
not limited to, earth, sand, gravel,  rock, concrete that has been in
a hardened state for at least 60 days, masonry, asphalt-paving
fragments, and other inert solids including those that the
Colorado Department of I Iealth may identify by regulation.
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AclI(~[l (’lldllorl Reqllircments

If fwcsenl,  oniy smaii quantities of industrial. community,  and
commercial wastes  and inert material are expected from (;AC
treatment of groundwater  at RMA.

No special  testing requirements are specified for solid waste. “Ile
management  and disposal rules are strictiy oriented toward
imposing minimum  engineering  and technology requirements.

Ireatrnent,  storage,  (Jr disposai  t)f R(’RA 40 (’l R f’ari 264

tla7ardous  waste 6 C(” R 1007-.3”  I’art 264
40 {’IR Part 268

6 C(’R io07-3  i’art 268

. .
of Re~n Wa WXi

Corrective action management units

6 (’C’R  1007-.3”

40 C[’R 264, Subpart  S

6 LX’R iO07-3,  I’art 264 Subpart  S

Wastes from GAC water treatment that are determined to be RCRA

hwwdous wastes  must be treated, stored, and disposed in
compliance  with RCRA regulations, including  LDRs-U”I’S if
piacemcnt  occurs, and tank requirements in 40 CI;R 264 Subpart  J.

Some of the Colorado standards for owners  and operators  of
hazardous  waste management,  storage, and disposal  facilities are
more stringent than the equivalent  federal  regulations. I-hese
standards  are detaiied on Appendix  A, Table A- 12.

The CAMU  regulations  allow for exceptions  from otherwise
generaily applicable  I.DRs and minimum techrmiogy requirements
fur remediation wastes managed at CAMUS. ll~ese regulations
provide flexibility and allow for expedition of remedial decisions in
the management of remediation  wastes. one or more CAMUs  may
be designated  at a facility.  Placement  of hazardous rernediation
wastes into or within  the CAM[J  does not constitute  land disposai  of

hazardous wastes  so the LDRs  are not triggered.

RMA AMRS  1/96
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A~[ltJn (“llalion Requirements

‘J”emporary  Units 6 (’(’R !()()7-3 SL’CI  264553 i)esign,  operating, or closure  standards  for temporary tanks and
40 C’I  K 2(}4 551 container storage nrcas may be replaced by alternative  requirements.

I’he “Ill  must be iocated  within  the faciiity  boundary, used oniy for
the treatmentistoragc of remediation  waste, and wiii be iimited to
one year of operation with a one year extension upon approval by
the regulatory  authority.

Stw-mwala_MaMgaw

I)iscilarge  of stom~watcr  to on-post  surface  40 (“l K I’arls I 22- I 2f
walers

Storm  water runoff,  snow meit runoff,  and surface mnoff and

drainage associated  with industrial activity  (as defined in 40 Cl:R
122 ) from RMA remediai actions that disturb 5 acres or more and
tilat discharge  to surface waters  shail be conducted in compliance
with the stormwater management  regulations.

Rcinjection  of treated  groundwatcr R(’RA Section 3020  (b) ~einjection  of treated  groundwater  must be managed in accordance

OSWi\R  I)iiective  92341-06  [ I [K] with the guidelines in OSWER Directive 9234.1-06. Wells must be
40 CI:R  124, 144, 146, 147 (Subilart (;), constructed  and instaiied and managed according  to the substantive

and 148 requirements of 40 CFR i 24, 144, 146, 147 (Subpart G) and 148.

Nuise a~ Coiorado  Revised  Statute,  Section  25-12  - The Coiorado Noise  Abatement Statute provides  that:
i 03

a. “Applicable activities shall be conducted in a manner so any
noise produced is not objectionable  due to intermittence, beat
frequency, or shrillness. Noise is defined to be a pubiic nuisance
if sound levels  radiating from a property line at a distance of
twenty-five  R or more exceed the sound levels  established  for
the foliowing  time periods and zones:

7:00 a.m. to 7:00 p.m. to

ne nat 7:00 ~. 7:00 m
Residential 55 db(A) 50 db(A)
Commercial 60 db(A) 55 db(A)
I.ight industrial 70 db(A) 65 db(A)
industrial 80 db(A) 75 db(A)

mT ‘ 1/96
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h In lhe bouts betwccl] 7 ()() a m and the next 7:00 p.m., tile noise
levels pcrn]ittcd in I{equiremenl  a (ab(~ve)  may be increased  by
ICI1 decibels  f(~r n period of not to exceed  fifteen  minutes in any
(Jnc-llf)ur  peritd

c Perifdic, impulsive,  or shrill noises  shall he considered  a public
nuisance when such noises are at a sound level of five decibels
less than tliose listed in Requirement a (above).

d. Construction projects shall be subject to the maximum
permissible  noise levels specified  for industrial zones for the
period within  which construction is to be completed  pursuant  to
any applicable  construction  permit issued by proper authority or,
if no time limitation  is imposed,  for a reasonable period of time
for completion  of the project.

e. For the purpose  of this article, measurements with sound level
meters  shall be made when the wind velocity at the time and
place of such  measurement  is not more than five miles per hour.

f. In all sound level measurements,  consideration shall be given to
the effect of the ambient noise level created by the
encompassing noise of the environment from all sources at the
time and place of such  sound level measurements.”
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Action (’itati(~n Requirements

Wcyk.a  Prd.eslkm

i Ical[il and safety  protection 29 (’f’R  i’art 1°10 29 CFR  i 910 provides guidelines  for workers engaged in activities

requiring  protective  heaith and safety measures  reguiated  by OSIIA.
Requirements  provided in 29 CFR  i 9 i O. i 20 appiy specifically  to the
handling  of hazardous waste/materials  at uncontrolled hazardous  waste

sites.

Worker  exposure

29 Cf_R i91(l  120( b)to~)

ACGIH  1991-1992  [TBC]

NIOStl  i990 [Ti3C]
29CFR 1910. iOOO

20 CFR  1910.120  (b)  through ~) provides guidelines for workers involved
in hazardous waste  operations and emergency response actions on si[es
reguiated under RCRA  and CERCI,A.

Specific  provisions  include the foliowing:

● t{eaith  and safety program participation  required by aii on- site workers

● Site characterization  and analysis
● Site control
● On-site  training

● Medical  sumeiiiance
● Engineering  controls
“ Work  practices

● Personal protective  equipment
● Emergency  response  pian
“ Drum handling
● Sanitation
● Air monitoring

Chemical-specific worker  exposure guidelines established  by 0S1  !A,
ACGIH,  and the NiOSH  are outiined  in Tabie A-46.

Chemicai  oxidation  treatment ofgroundwater  uses ozone  and may use
hydrogen  peroxide  to ox idize organic contaminants. Ile worker
exposure standards  for these compounds are given beiow.
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AC IIOII (’tt;illon Requircmcn[s

/Qr_ Jj..

Voi~IIie organic chemical  emi$slons 5 C’(’R 1001-9,  l{eguiation  7

PMl~CO  emissions

Emission  ofhaz.ardous air pollutants

42 USC Section 7502-7503
5 CCR 1001-5,  Regulation 3

I lydrogen peroxide
AC(; II I-1’WA  - I ppm, 1.4 nlg/n]3
NIL) SII-RI;I. - I ppm, I.4 n)g/n~3

OSllA-PEL = I ppm, I.4 mg/m3

ozone
ACGlll-Ceiiing = 0.1 ppm ,0.20 mg/m3

NiOS1l-Ceiiing  = 0.1 ppm ,0.20  mg/m3

OSllA-PEL = 0.1 ppm, 0.2 nlg/m3

(OS} IA regulations and other health and safety  requirements are

actuaiiy independently  applicable  regulatory  requirements,  not ARARs
or ‘1 IICS, ACGIII  and NIOSII  values are provided as guidelines.  )

VOC regulations apply to ozone nonattainment  areas. The air quality
control area for RMA is currently  nonattainment for ozone. Storage
and transfer of VOCS and petroleum liquids are controlled by these
requirements.

Disposal of VOCS is regulated  for all areas, including ozone
nonattainment. The regulations  control the disposal of VOCS  by
evaporation or spilling  unless reasonable available control technologies
are utilized.

New or modified major stationary  sources in a nonattainment area are
required to comply with the lowest achievable  emission rate. Estimated
emissions  from the proposed  remedial activities per Colorado  APEN
requirements.

5 CCR 1001-10,  Regulation  8 Emission  of certain  hazardous  air pollutants  is controlled by
40 CFR Part 6i NESIIAPS.

RMA II%
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A~ti(~rl (’lt,ll  loll Requirements

42 ll\(’s SCLIIOI1  7112 National  standards  for site remediatitm sources  that emit hazardous air
polliltants  are schcdule(!  for promulgation  by the year 2000.  Standards
will bc developed for 189 listed hazwdous air pollutants.

Colorado  odor emission regulations require that no person shall allow
emission of odorous air contaminants that result in detectable odors that

arc measured in excess of the following  limits:

odt)r  emissions 5 (“(”R 1001” -,!. Rcgul;~tlf)n  2

1)

2)

For residential  and commercial  areas—odors detected  aller  the

odorous air has been diluted with seven more volumes  of odor-free
air

For all other land use areas-odors  detected after the odorous air

l’lilission  conlrol ftlr opacity

Visibility protection

has been diluted with 15 more volumes of odor-free  air.

5 CC-R 1001”-3, Regulation 1, Section Chemical  oxidation  of organic compounds from groum.lwatcr  shall not

II cause the emission into the atmosphere  of any air pollutant that is in

excess of 200/0 opacity.

40 (’I:R 5 I 300-307” Chemical  oxidation  of organic compounds from a groundwater  must be
conducted  in a manner that does not cause adverse impacts  on
visibility. Visibility  impairment interferes with the management,
protection, preservation, or enjoyment  of federal  Class  1 areas.

Ile Colorado Ambient  Air Quality Standard for the AIR Program area
is a standard  visual range of 32 t~]i!es.  Ile averaging time is 4 hours.
The standard  applies during an 8-hour period from 8:00 a.m. to 4:00
p.m. each day (Mountain  Standard  ‘rime or Mountain  Daylight Time,
as applicable). ‘Ile visibility standard applies  only during hours when
the hourly  average humidity  is less than 70%.

5CCR  1001-14
CRS Section  42-4-307 (8)

RMA ARARS II’%
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Stllid waslc dc(crminalit~ll 40 (’1 R 260

6 <’(:R 1007-1” I’art 260
40 (’i R 26010-1 I

6 (“(’R 1007-3” sect 26030-11
40 c1 1<261 2

6 (’(”R 1o07-1”  Sect 261 2
40 (’l 1{ 201 ‘1
~ (’(”R 1[)07-3 +Ct  ~6i  4

Determination  of ha7ardous  waste 40 (’tR 262 I i

6 CCR  1007-3  Sect 262.4
40 CI;R Part  261

6 CCR 1007-3  Part  261

A solid waste  is any discarded  material that is not excluded  by a
variance  granted  under  40 CFR 260.30 and 260.31. I)iscarded material
includes  abandoned,  recycled,  and waste-like materials. These
materials may have any of the following qualities:

● Abandoned  material  may be
- disposed  of
- burned  or incinerated
— accumulated, stored,  or treated before or in lieu of being

abandoned  by being disposed,  burned,  or incinerated
● Recycled materials which is

— used in a manner  constituting  disposal
- burned for energy recovery
— reclaimed
— speculatively  accumulated

● Waste-like  materiai is material that is considered  inherently
wasteiike

Chemical oxidation of organic  compounds will create wastes consisting
primarily of sludges, This and all other wastes generated in this
process must be evaluated  according to the following method to
determine  whether the waste is hazardous:

c Determine whether the waste is excluded from regulation  under 40
CFR 261.4

“ Determine whether the waste is listed under 40 CFR Part 26 I
● Determine  whether the waste is identified  in 40 CFR Part 26 I by

testing the waste according  to specified test methods  and by
applying knowledge  of the hazardous  characteristics of the waste in
light of the materials or the process used

RMtf 1196
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A~fl{\rl ( tt,ltlorl I{equiremcnls

soli[l  Ua\[c Cliif ’ilfi C4111(l(l 6 ( 1’1{ 10[)7 -?, ~c~ll{)r] I If’ a genemtor of wastes  has determined that the wastes  do not meet the
criteria  for hazardous was[es, they arc classified as solid wastes. “l”he
(’olorado solid waste rules contain five solid waste categories, which
include the following:

1)

2)

3)

4)

5)

“Industrial  wastes,”  which includes  all solid wastes resulting from
the manufacture  of products  or goods by mechanical  or chemical
processes.

“Community  wastes”, which includes  all solid wastes  generated by
the noncommercial and nonindustrial  activities of private
individuals  of the community including solid wastes from streets,
sidewalks,  and alleys.

“Commercial  wastes”,  which includes  all solid wastes  generated  by
stores, hotels, markets o~ces,  restaurants, and other
nonmanufacturing activities, with the exclusion of community and
industrial wastes.

“Special wastes,” which includes  any solid waste  that requires
special  handling or disposal  procedures.  Special  wastes may
include, but are not limited to, asbestos, bulk tires,  or other bulk
materials,  sludges, and biomedical  wastes.
“Inert  material”,  which includes  solids  that are not soluble in water
and therefore nonputrescible, together  with such minor amounts and
types  of other materials that do not significantly  affect the inert
nature of such  solids.  “Ile term includes,  but is not limited  [o, earth,
sand, gravel,  rock, concrete  that has been in a hardened state for at
least 60 days, masonry, asphalt-paving fragments,  and other inert
solids, including those that the Colorado Department of I Iealth may
identify  by regulation.

If present,  only small quantities of industrial, community, and
commercial wastes, and inert material are expected from chemical
oxidation treatment of groundwater at RMA.

RMA ARARS II%
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Action (’itali(m Requirements

No speciai  testing requirements  are specified for soiid wastes. Ile
management  and disposai ruies are strictiy oriented toward imposing
minimum engineering and technology requirements.

Treatment, storage, or disposai of RCRA 40 CFR i)iirt 2(Y1

hazardous  waste 6 C(’R 1007-3  i’arl 264
40 (-’I:R I’art 208

6 CCR i(N)7-3  i’arl 268

. .
of~a

Corrective  Action Management  Uni[s

Temporary Units

m

6 CCR  iO07-3

Wastes from chemical oxidation of organic compounds  in groundwater
ti~at are determined to be RCRA hanrdous  wastes must be treated,
stored, and disposed in compliance with RCRA regulations, including
i.DRs if placement occurs,  and tank requirements in 40 CFR 264
Subpart J.

Some of the Colorado standards for owners and operators  of hamrdous
waste  management, storage, and disposai facilities are more stringent
than the equivalent federai regulations.  These standards are detaiied on
Appendix A, Tabie A-12.

40 CFR  264, Subpart S The CAMU  regulations allow for exceptions from otherwise generaily
6 CCR i 007-3, Part 264 Subpart  S applicable LDRs and minimum technology  requirements for

remediation wastes managed  at CAMUS. These regulations provide
flexibility and allow for expedition of remedial  decisions  in the
management  of remediation wastes. One or more CAMUs may be
designated at a facility. Placement of hazardous remediation  wastes
into or within the CAMU  does not constitute land disposal of
hazardous wastes so the LDRs are not triggered.

6 CCR iO07-3 Sect 264.553
40 CFR 264.553

Design,  operating, or closure standards  for temporary tanks and
container storage areas may be replaced by alternative  requirements.
Tle TU must be located within the faciiity boundary, used only for the
treatment/storage  of remediation waste, and wiil be limited to one year
of operation  with a one year extension upon approvai by the regulatory
authority.
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Action ( ‘11,1  [1011 Rtmuiremen[s

[Iischarge  ofstormwatcr  to on-post,  surfacc 40 (’1 R f’arts 122-!25
walers

Reinfection of treated groundwater

Stormwater ~ndf,  snow melt runoff, and surface runoff  and drainage
associated  with industrial activity  (as defined in 40 CFR 122) from
RMA  remedial  actions  that disturb 5 acres  or more and that discharge
to surface  waters shall  be conducted in compliance witil  the stormwater
management  regulations.

R(’RA  Section 1020 (b) Reinfection  of treated  groundwater  must be managed  in accordance
OSW1:R l)ircctlvc  9234  1-06 [ IIW] with the guidelines  in OSWER  Directive  9234.1-06.  Wells must be
40(SI:R 124, 144, 146, 147 (Subpart constructed and installed and managed according to the substantive
(;),  and 148 requirements  of 40 CI:R 124, 144, 146, 147 (Subpart  G) and 148.

RMA ARARS  I%
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Act IorI [ II; III(JI1 Reql]irements

.Wyrhcdlucaivl]

Ilcallll  and $afcl} prt~lcclitln ~{) (’l i{ l),~rt  1010” 29 CFR 1910 provides guidelines  for workers engaged in activities
requiring protective  health and safety measures regulated by 0S1 1A.
Requirements  provided in 29 CFR 1910.120 apply specifically  10 the
handling  of hazardous waste/materials at uncontrolled  hazardous  waste
sites. A key concern in granular activated  alumina (G AA)  adsorption
treatment of groundwater  is the handling  of corrosives  (acids and caustics)
used in GAA  treatment at~d regeneration.

20 CFR 1910.120  (b) through (j) provides guidelines for woikers involved
in hazardous  waste operations and emergency response actions  on sites
regulated  under RCRA and CERCLA.

Specific provisions include the following:

29( ’1 ’[{ 1910 120( h)toQ)

.
●✎

●

●

●

●

●

●

●

●

●

●

I {ealth  and safety  program participation required by all on- site workers
Site characterization  and analysis
Site control
On-site  training
Medical surveillance
Engineering controls
Work practices
Personal  protective equipment
Emergency response plan
Dmm handling
Sanitation
Air monitoring

Worker  exposure ACGII{  1991-1992  [TFK]

NIOSI{  1990

29CFR  1910.1000

Chemical--specific worker exposure guidelines established  by
OSI{A,  ACGII{,  and NlOSl{  are outlined in Table A-46.

A key concern  in GAA  treatment is the handling  of corrosives used
for p}{ adjustment in GAA  treatment and regeneration.  ‘1 he

principal corrosives used in GAA process are sulfuric acid and
sodium hydroxide. In addition, calcium hydroxide  may be used to
precipitate  iron and hardness  prior  to treatment. 1 he worker
exposure  standards  for these compounds are given  below:

RMA  ARARS li’9b
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Ac[iflll (’llallon Requirements

Sodium hydroxide
ACGll  l-Ceiling  = 2 n~g/m3
NlOSli-Ceiling = 2 mg/m3 (15-min)
OSllA-Ceiling  = 2 mghn 3 = 2 mg/m3

Sulfuric  acid
ACGII  I-TWA  = I mg/m3; STEL = 3 mg/m3
NI(HII-REL = I mg/m3

OStlA-PEL = I mg/m3

Calcium hydroxide
ACGII{-TWA  = 5 mg/m3
OSIIA-TWA  = 15 mg/m3 (total dust),

5 mg/m3 (resp)

(0S1 IA regulations and other health and safety requirements are
actually independently  applicable  regulatory  requiremen~s,  not
ARARs or TBCS. ACGII  I and NIOSI{  values are provided as
guidelines.)

Volatile  organic  chemical emissions 5 CCR 1001-9, Regulation 7 VOC regulations  apply to ozone nonattainment  areas. The air
quality control area for RMA is currently nonattainment for ozone.
Storage and transfer of VOCS  and petroleum liquids are controlled
by these requirements.

Disposal  of VOCS is regulated for all areas, including  ozone
nonattainment. Ile regulations control the disposal of VOCs by
evaporation or spilling unless reasonable available control
technologies  are utilized.

m S 1196
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.- ..,...
Scclloll  7$02-7$01” New m n~fdificd  major  stationary sources in a nonattainrnent area
()()1-$. 1{1’gul,lll(m  1 nre rc(iuired tu comply  with the lowest achievable emission  rate.

l;stimated  emissions  from the proposed rcrnedial  activity pm

~olorado  APEN requirements.

IImissiorl ofhamrdous  air pollutants

ste Cha~iQn

Solid waste determination

5 (’[’R 1001-”10, I{cgulalion  8

40 (’1 R I)art 01

42 (1S(’S  Sccll(~rl  7412

5 C(’R 1001-4,  Regulation 2

40 CFR  260

6 CCR  1007-3  l)art 260
40 CFR  260.30-31

6 CCR  1007-3  Sect 260.30-3 I
40 (’F-R 261.2
6 CCR 1007-3 Sect 261.2
40 CFR 261,4
6 CCR 1007-3 Sect 261.4

f:rniwion  of certain I]azardmrs  air pollutants is controlled by
NI;SIIAPS.

National standards  for site remediation  sources  that emit hapardous
air pollutants are scheduled  for promulgation by the year 2000.
Standards  will be developed for 189 listed hazardous air pollutants.

Colorado  odor emission regulations  require that no person  shall
allow emission of odorous air contaminants that result in detectable
odors that are measured in excess  of the following  limits:

I ) For residential and commercial areas--odors detected afler the
odorous air has been diluted with seven  more volumes  of odor-
free air

2) For all other land use areas-+dors  detected afler the odorous  air
has been diluted with 15 more volumes of odor-free air

A solid waste is any discarded material that is not excluded  by a
variance granted under 40 CFR 260.30 arid 260.31.  Discarded
material includes abandoned,  recycled, and waste-like materials.
These  materials may have any of the following  qualities:

● Abandoned  material may be
- disposed  of
- burned or incinerated
— accumulated,  stored, or treated before or in lieu of being

abandoned  by being disposed,  burned or incinerated

RMA ARARS  lf96
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ALt)[~n ( 11.111(111 Rcquiremcnls——. —

● l{ecyclcci  materials wilich is
u$eci  in a manner constituting disposal
- burned  for energy recovery
. reciaimed
— speculatively  accurnula[ed

● Waste-like  material is material that is considered inherently
wasteiike

Deter nlination  of hazardous waste

Solid waste  classification

40 CI’R  262 I i
6 CUR 1007-3” Sccl 262 I i
40 (’I’R [’art 261

6 (’(-’R 1007-3 I’arl 261

6 CCR 1007-2, Section  I

GAA adsorption wiil create wastes  consisting primarily  of
regeneration siudge. This and all other wastes  generated in this
process  must be evaiuated  according to the following  method to
determine whether the waste is hazardous:

● Determine whether the waste is excluded from regulation  under
40 CFR 261.4

● Determine whether  the waste  is listed under 40 CFR Part 26 I
● Determine whether the waste is identified in 40 CFR  Part 26 I by

testing the waste according to specified test methods  and by
applying knowledge of the hazardous  characteristics of the waste
in light of the materials or the process used

1 f a generator of wastes has determined  that the wastes  do not meet
the criteria  for hazardous wastes,  they are classified as solid wastes.
The Colorado  solid waste  rules contain five solid waste categories,
which include the following:

I ) “Industrial  wastes”,  which includes all solid wastes  resulting
from the manufacture of products or goods by mechanical or
chemical processes.

2) “Community  wastes”, which includes all solid wastes  generated
by the noncommercial  and nonindustrial activities of private
individuals of the community including  solid wastes from
streets, sidewalks, and alleys.

RMP I IV6
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Act IOII (’ll;]l  ion Requirements

3)

4)

5)

If

“Commercial  wastes”,  which  includes ail soiid wastes generated
by sttwes, hoteis, markets,  dfkes,  restaurants,  and other
nonmanufacturing activities, witi] tile exclusion of community
and industrial wastes.

“Speciai wastes”, which includes any soiid waste that requires
special handiing  or disposal procedures. S~cial  wastes may
inciude, but are not iimited  to, asbestos,  buik tires, or oti~er huik
materiais, siudgcs,  and biomedical  wastes.

“Inert  materiai”, which inciudes solids that are not soiuble  in
water and therefore nonputrescibie,  together  with such minor

amounts and types of other materials that do not significantly
affect the inefi nature of such  soiids.  ‘Ile term includes,  but is
not iimited to, earth,  sand, gravel, rock, concrete that has been in
a hardened  state for at least 60 days, masonry, asphait-paving
fragments, and other inert solids inciuding those that the
Colorado Department of I leaith may identify by regulation.

present,  oniy small quantities  of industrial,  community, and
commercial wastes, and inert materiai are expected from GAA
treatment of groundwater at RMA.

No special  testing requirements  are specified for solid wastes. “ll~e
management  and disposal rules are strictiy oriented toward
imposing minimum engineering and technology  requirements.

Treatment, storage, or disposal  of RCRA 40 CFR Part 264
hazardous  waste 6 CCR 1007-3 Part 264

40 CFR Part 268
6 CCR iO07-3 Part 268

Wastes from GAA  adsorption  that are determined to be RCRA
hazardous  wastes  must be treated, stored,  and disposed in
compliance witi~ RCRA regulations,  including LL)Rs-U  1 S if
piacement occurs,  and tank requirements  in 40 (~FR 264 Sui~part J.
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Table  A40 Action-Specific ARARs and TBCS  for GAA Adsorption Page 6 of 6. ..

Actit~il (’llali{)n Requirements

ManiawnmQfK~~n.-wasks

~orrcctive  Action  klanagemcn[  I Inits

1 crnfwrary  Units

6 [’(:1{ 1007-”1 Some t~f the Colt)rado standards  for owners and operators of
haznrdous waste  management, storage, and disposal facilities are
more stringent than the equivalent  federal regulations. These
standards  arc detallcd on Appendix A, Table A-12.

40 (’1 R 261, Sllbpart S

6 (’(’R  1007- J.” I’art 2611 Subpart  S

6 L-(-R  1007-3 Sect  264553
40C’IR 264.553

Discharge of stormwater  to on-post  surface  40 CFR Parts 122-125
waters

Reinfection  of treated groundwater

The CAMU  regulations nllow for exceptions from otherwise
generally applicable  I,[)Rs and minimum technology requirements
for remeciiation wastes marraged  at CAMUs.  These  regulations
provide flexibility and allow for expedition  of remedial decisions in
the management  of remediation  wastes. One or more CAMUs  may
be designated  at a facility.  Placement  of hazardous remediation
wastes into or within  the CAM(J does not constitute land disposal of
hazardous  wastes  so the LDRs  are not triggered.

Design, operating, or closure standards for temporary tanks and
container storage areas may be replaced by alternative requirements.
The TU must be located within the facility boundary,  used only for
the treatmentistorage of remediation waste, and will be limited  to
one year of operation with a one year extension upon approval  by
the regulatory authority.

Stormwater runoff,  snow melt runoff, and surface  runoff and
drainage associated with industrial activity  (as defined in 40 CI:R
122) from RMA remedial actions  that disturb 5 acres or more and
that discharge to surface waters  shall be conducted  in compliance
with  the stonnwater  management  regulations.

RCRA  Section  3020  (b) Reinfection  of treated  groundwater  must be managed in accordance
OSWER Directive 9234.1-06  [TLK] with the guidelines in OSWER Directive 9234.1-06. Wells must be
40 CFR 124, 144, 146, 147 (Subpart G), constructed and installed and managed  according to the substantive
and 148 requirements  of 40 CFR 124, 144, 146, 147 (Subpart G) and 148.



Table  A41 Action-Speclflc ARARs  and TBCS for On-Post  Transportation  of Wastes Page 1 of 3——

Action (’ltat  loll Requirements.

on-post  Iransportfition All  on-post shipments of hazardous  waste may be required to meet
the provisions  of 5 (’CR 1001, 40 CFR Parts 52 and 81, and AR 50-6
including, but not limited  to the following:

~

Emission ofhaz.ardous pollutants

5 Ct’1{ 1001- I 5, ~cgulaliol~  12

5 CCR 1001-4,  Regulation  2

5 (’(-R  !001 -3, Regulation  I
Scc[ion  Ill (1))(2)
5 C(JR 1001-5,  Regulation  3

AR 50-6  Chapter  4 ITIIC]

5 CCR 1001-10, Regulation  8

I ) Transportation  of wastes in diesel-powered vehicles may be
subject to state opacity and visibility standards.

2) I.oading, unloading,  or transportation  of wastes  may cause odors
or emissions from contatninnnts  that exceed state odor
limitations.

3) Transportation  on unpaved roadways may be subject  to stale
requirements to reduce particulate  emissions resulting from the
use of the roadway.

5) his regulation  describes  procedures to be followed during the
transportation  of Chemical  Surety Materials.

Emission of listed hanrdous  air pollutants is controlled by
NESI{APS. On-Post transpotiation will cause volatilization  of some
contaminants.
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Table  A41 Action-Specific ARARs and TBCS for On-Post  Transportation  of Wastes Page 2 of 3

V(~lOlilc organic chemical  clllissl(~n$ fl (“(’l{ 1001”-9, l{t’glll;ll loll 7 V(){’ regulations  apply
quality  cimtr(~l area for
Storage and transfer of

by these requirements.

10 07.one nonattainrnent  areas. The air
RMA is currel~tly nonattainment ofoz,one.
VOCS and petroleum liquids are controlled

Ilisposal of VOCs is regulated for all areas, including  ozone
nonattainment.  l-he regulations control the disposal of VOCS by
evaporation or spilling  unless  reasonable available control
technologies are utilized.

wu~~
Asbestos waste storage management

Asbestos waste handling management

New or modified  major stationary sources  in nonattainment area are
required  to comply  with the lowest  achievable  emission  rate.
l~stimated  emissions from proposed remedial activity per Colorado
APEN requirements.  A fugitive dust control measure  will be
written  into the work plan in consultation with the state for the
remedial activity.

6 CC’R 1007-2, f’art R, Section  5.4 Asbestos waste will be managed according to applicable  substantive
requirements for asbestos  storage.

40 CFR 61, Subpart  M Prevent  discharge  of visible emissions  during collection, processing,
packaging,  or transporting any asbestos-containing  wastes;  deposit
asbestos-containing  waste as possible  at disposal site; mark
transport vehicle appropriately  during loading and unloading
operations.

5 CCR 1001-10,  Regulation Part D, Asbestos  waste  will be managed according to applicable substantive

Section  8.11.111.c.8 requirements  for asbestos  handling, transportation, and storage.

Fiiii - IN6



Table  A41 Action -Speclflc  ARARs  and TBCS for On-Post  Transportation  of Wastes Page 3 of 3———

Actlt)n ( “11:)11011 llequircn~cnts

1’(’11 storage 40 (’l 1{ 701 ()$ St(~ragc facilities mIIst be cons[ructe(i  with adequate  roofs, walls;

l~ave impervious llo[)rs with curbs (no floor drains expansion joints
or other  openings),  he located  above 100 year floodplain  (applies to
I’L” IIs at concentrations of 50 ppm or greater)

“1’ernporary  storage (~30 days)  of PC[3 containers containing  non-

1’1’11 incineration  standards 40 CI:R 761 70

P~D  chemical  waste Iandfilling  standards 40 CI’R 761.75

PCB decontamination  standards 40 Cl:R 761.79

liquid I’L’Bs, such as contaminated  soil, rags, debris need not
compiy  with above requirements.

Containers must be dated when they are placed in storage.

All storage areas  must be properly marked and stored articles
bc checked for leaks every 30 days.

Incineration  requirements for non-liquid  PCB apply to PC13
concentrations >50 ppm and include specified dwell times;

must

combustion efficiency  of 99.99990/o;  process record/monitoring
requirements; automatic shut-off  standards;  a maximum  mass air
emission of 0.00 I g PC13 per kg of PCB entering the incinerator.

landfill must be located  in thick, relatively  impermeable soil
formation or on soil with high clay and Silt content, synthetic
membranes  must be used when these conditions cannot be met. In
addition,  other structural requirements include avoidance of
location in a floodplain;  required run-onlr-un-off  structitres if below
the 100 year floodplain,  and grountisurface  water monitoring  for
specified parameters.

“1 he landfill must include a Ieachate monitoring system.

PC13  wastes  must be segregated from wastes  not chemically
compatible with I> CIIs.

PCB containers to bc decontaminated by triple  rinsing of internal
surfaces with solvent containing <50 ppm I)Cl].

RMA ARARS 1/96
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Table  A42 Action-Srmcific  ARARs  and TBCS for Institutional  Controls Paae 1 of 2

Ac[if)n (’llatlon Requirements -.

Access  con[r(~is

I and  use and deed restrictions  for former 4(I (’ii{ 264 I 19

iln7ardous waste dtspossi  units 6 (“C-K 1~)07-3 sect 264 I 19

~on-
. .

(iroundwaler  monitoring 40 CFR 264 Sllbpart F
6 CCR 1007-3 I’art 264 Subpart  F
2 CCR 402-2, Ruie  IORCRA
{iroundwater  Monitoring
1[;(;1) [’l Bc  ]

6 CCR 1007-3

Access c(mtrois will he provided  Ihat wiil prevent unknowing entry
and minimize una[lthorized  entry of persons or livestock onto active
portions of RMA. ‘l-hese may include 24-hour  surveiiinnce or a
barrier (either natural  or artificial) and a means  ofcontroiiing
access.

If RMA ceases  to be federal government  property, a notation on the
deed must indicate that ht eland  was previously used to manage
hazardous wastes  and its use is restricted under 40 CFR 264 Subpart
G regulations. A record of the type, location,  and quantity of
halardous waste managed at each disposal  unit must aiso be
suppiied to the iocal zoning authority or through authority over
iocai land use.

Groundwater  monitoring  will be conducted for the presence  of
hazardous constituents in the groundwater downgradient from solid
water management units. Monitoring wells should be constructed
and installed according to the requirements of 2 CCR 402-2, Rule
10 and the guidance in the RCRA Groundwater  Monitoring
I’ethnical Enforcement  Guidance Document (I”EGD).

Colorado groundwater  regulations  specify requirements for
determining background groundwater quality.

RhlA  ARARS If%
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Table  A42 ActIon-Specific ARARs  and TBCS for Institutional  Controls Page 2 of 2

Acliofl ( ‘ll;\t loll Requirements

AM LI!lixii!2n5

I;nlisslon  ofpartlculales

(Mor  emissions

f (’( 1{ 1001- 1,” I{cglllall(m  1, Sect Ill(l)) ~ol(wado  air polluli{m  regulations require owners  or operalors of
fl ( ‘(’R 1001” -f, Rcgulall(m  1 sources that emit fugitive  particulate  to minimize emissions

[hrough use ofnll available practical methods  to reduce, prevent,
and control emissions.  A fugitive dust control program will be
written  into the work plan in consultation with the state for this
remedial activity.

5 C(’R 1001-4, Regulation 2

Estimated emission from the proposed remedial activity  per
Colorado APEN Requirements.

Colorado odor emission regulations require that no person shall
allow emission of odorous  air contaminants that result  in detectable
odors that are measured in excess of the following  limits:

I ) For residential  and commercial  areas-odors detected after the
odorous air has been diluted with seven more volumes of odor-free
air

2) For all other land use areas-odors detected afler the odorous air
has been diluted with 15 more volumes of odor-free  air

RS 1/96



Table  A43 ActIon-Specific  ARARs  and TBCS for Continued Existing Actions Paqe 1 of 1

ActI(~n (“llal  loll Rcquirenlents—

40 ( 1 1{ 26’1 $Iltymrt 1’ ( ;roundwnter  monitf)ring will  be conducted  for the presence  of
6 ( (’1{ lo(17-1 1’4111201 Sllhparl I l~azardoils constituents  in the grwundwatet  downgradient  from solid
2 (’( R ,10?-2,  1<(1 IL’ 10 waste  management units Monitoring  wells should  be constructed and
KC’I{A (;roll[l(lw;itcr  hl(~nltoring I I’(if) installed according to tllc requirements of 2 CCR 402-2, Rule 10 and
[111(’1 tile guidance  in tile K( ‘RA (iroundwatet  Monitoring  TEGI~.

6 (’(’R 1007-3 Colorado groundwater  regulations specify requirements for
dctcrmii~ing  background  groundwater  quality.

5 (’(’1{ 100 I -1, Regulation  2 Colorado  odor emission  regulations require that no person shall allow
emission of odorous  air contaminants that result in detectable  odors
that are measured in excess of the following  limits:

Enlissions of hazardous air p(lllutants 5 C“Cl{ I 00 I - I O, Regulation 8

Volatile  organic  chemical  emissions 5 C(” R 1001-9, Regulation 7

APEN

I ) For residential and commercial areas+dors detected  afler the
odorous air has been diluted with seven more volumes ofodor-lree  air

2) lor all other land use ares-odors  detected after the odorous air
has been diluted with 15 more volumes of odor-free  air

Emission of listed hazardous air pollutants is controlled by NESI {APs.
Soil flushing will cause volatization of some contaminants.

VOC regulations apply to ozone nonattainment areas. Tle air quality
control area for RMA is currently nonattainment of ozone. Storage
and transfer of VOCs and petroleum liquids are controlled by these
requirements<

Disposal of VOCS is regulated  for all areas, including ozone
nonattainment. lhc regulations control the disposal  of V(-KS by
evaporation  or spilling unless  reasonable available control
technologies  are utilized.

5 CCR 1001-5, Regulation  3 Estimated emissions  from the proposed remedial activity  per (’olorat!o
Ai’EN  requirements

RMA ARARS 1/%



Table  A44 Action-Specific ARARs  and TBCS for Caustic  Washing Page  1 of 8-—-. .—

11’Qrkcr  ~~ism

i icaltll  and safely prolcctioll”

Worker  exposure

29 (-i  R i910 120 (b) to(j)

ACGiil i991-i992  [“I-DC]
Ni(3Sli  i990 [ 1’BCJ
29 Cf:R i9i0. iOOO

29 C“i:R i~ io provides  guidelines for workers engaged in activities
rcqlliring  protective heaith and safety measures  rcguiated by OSIIA.
Reqllirements  provided in 29 CI:R 1910.120 appiy specifically  to
tile bandiing  of ilazardous  waste/materiais  at uncontrolled  hazardous
waste  sites.

29 C’FR 19 iO. i 20 (b) through  (j) provides  guidelines  for workers
invoived in hazardous waste  operations  and emergency response
actions on sites reguiated  under RCRA and CERC1.A.

Specific provisions  inciude the foiiowing:

●

●

●

●

●

●

●

●

9

●

9

●

I {eaith and safety  program participation required by ali on-site
workers

Site characterization  and analysis
Site controi
On-site  training
Medicai  surveillance
Engineering  controis
Work  practices

Personai protective equipment
Emergency  response pian
Dmm handiing
Sanitation
Air monitoring

Chemicai-specific  worker exposure  guidelines estabiisheci  by
OSI!A, ACGIII, and NiOS}l  are outlined in ‘l’able  A-46.

in addition to the chemicals listed in I’abie A-46,
peroxide/hypochiorite  treatment involves the use of hydrogen
peroxide  and sodium i~ypochiorite. Ilypochiorite  the treatment is
neutralized  using ilydrochioric  acid. Worker exposure  standards  for
these chemicais are:

RMA  ARARS  1196



Table  A41 Action-Specific  ARARs  and TBCS for Caustic  Washina Paqe 2 of 8

A~tI(~n (’lf,lfl(lll Reu(]irements .

~..

[;inissi(-)n ofhaz-iirdous air pollutants

Volatile  organic  chemical  emissions

5 CCR 100! -10,  Regulation 8

40 CI:K  Part 61

42 (JSCS Section  7412

5 CCR 1001-9, Regulation 7

I lydrogen peroxide
A~tilll-”[WA  = 1 ppm, 1.4 mg/m3
NIOSII-RI;I. = I pprn, I.4 m#m3
OStlA-PI;l,  = I ppm I.4 mg/m3

Sodium hypochlorite
ACGIl  {-’l WA = 0.1 ppm (ceiling), 0.20 mg/m3  (ceiling)
NIOSII-R[:.l,  = O. I ppm (ceiling), 0.20 mg/m3  (ceiling)
OSI{A-PfZl.  = 0.1 ppm, 0.2 mg/m3
STEL — 0.3 ppm, ().6 mg/m3

(0S1  IA regulations  and other health  and safety requirements are
actually  independently  applicable  regulatory  requirements,  not
ARARs or TBCS. ACGIII and NIOStl values are provided as
guidelines.)

l;mission of listed hazardous air pollutants is controlled by
NESI{APS. Soil flushing will cause volatization of some
contaminants.

National standards  for site remediat ion sources that emit hmardous
air pollutants are scheduled for promulgation by the year 2000.
Standards will be developed for 189 listed hazardous air pollutants.

VOC regulations  apply to ozone nonattainment  areas. Ile air
quality control area for RMA is currently nonattainment of ozone.
Storage and transfer of VOCS and petroleum liquids are controlled
by these requirements.

Disposal of VOCS is regulated for all areas, including  ozone
nonattainment.  The regulations  control the disposal of VOCS by
evaporation  or spilling  unless reasonable  available control
technologies  are utilized.

F ?s 1/96
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Table  A- Action-Specific ARARs  and TBCS for Caustic  Washing Page  3 of 8

Action (’itnti~m Requirements

PM,(JCO  l;missions 42 (l SC’ Scclitm  7502-7503 New or modified  major stationary sources in a nonattainment area
5 (’(’R 1001- 5,” Rcgulatioil  3 are required to compiy with the lowest  achievable  emission  rate.

Estimated  emissions  from proposed  remediai  activities  per Colorado
APEN requirements.

Odor  emissions

Solid waste  determination

5 C(’R  1001-4,  Regulation  2

40 C’FR 260

6 (’cR 1007-3 Part  260
40 CI’R  260.30-31

6 CCR 1007-3 Sect 260.30-3 I
40 CFR 261.2

6 CCR  1007-3 Sect 261.2
40 CFR 261.4

6 CCR  1007-3 Sect 261.4

Colorado Odor Emission Regulations require that no person shall
aiiow emission of odorous  air contaminants that result in detectable
odors that are measured  in excess of the foilowing limits:

I ) For residential and commercial  areas---odors detected after the
odorous air has been diluted with seven more volumes of odor-
free air

2) For ali other iand use areas--odors detected afier the odorous air
has been diluted with 15 more volumes of odor-free air

A solid waste is any discarded material that is not excluded by a
variance granted under 40 CFR 260.30 and 260.31. Discarded
material inciudes abandoned, recycled, and waste-like materials,
These materials may have any of the following qualities:

“ Abandoned material maybe
- disposed of
– burned or incinerated
— accumulated,  stored, or treated before or in lieu of being

abandoned by being disposed,  burned, or incinerated
“ Recycled materials which is

— used in a manner constituting disposai
- burned for energy recovery
— reciaimed
– speculatively accumulated

c Wa..te-like material is material that is considered inherently
waste  like

RMA ARARS  It%



Table  A44 Action-Specific  ARARs  and TBCS for Caustic  Washing Page 4 of 8— — .—

AcII(Jn ( 11{111011 Requirements .

-?()? I I Wastes  generated during soil excavation activities must be
()()7-1 SCLI ?(I? I I ci~nracterized.  !loiid  wastes must be evaiua[e(l according  to the
I’:]rt 261 Ioliowing” metil(d 10 determine  whether [he waste is hazardous:
()()7-1  I’;]rl 2(}I

S(JIId waste classification 6 CCR  1007-2, Section  I

● I)etermine  whether  the waste  is excluded from regulation under
40 CFR  261.4

● l)etermine  whether  the waste  is listed under  40 CFR 261
● l)etermine  whether  the waste  is identified  in 40 CFR 26 i by

testing the waste  according to specified test methods  and by
applying  knowledge  of the hazardous characteristics of the waste
in ligi~t of the materials or the process  used

I f a generator of wastes has determined that the wastes  do not meet
tile criteria for hazardous  wastes, they are classified as solid wastes.
‘[l~e Colorado  soiid waste  rules contain live solid waste categories.
ll~e waste categories include the following:

1)

2)

3)

4)

“Industrial  w,astes”,  which includes all solid wastes resulting
from the manufacture  of products or goods by mechanical  or
them ical processes.

“Community  wastes”, which includes ali solid wastes generated
by the noncommercial and nonindustrial activities of private
individuals  of the community  including solid wastes  from
streets, sidewalks, and alleys.

“Commercial wastes”, which includes  all solid wmtes generated
by stores, hotels, markets, offices, restaurants,  and other
nonmanufacturing activities, with the exclusion of community
and industrial wastes.

“Special wastes”, which includes any solid waste  that requires
special  handling or disposal procedures.  Special  wastes may
include, but are not limited  to, asbestos, bulk tires, or other bulk
materials, sludges, and biomedical  wastes.

iiw I /96



Table  A- Action-Specific ARARs  and TBCS  for Caustic  Washing Page 5 of 8—

ACII(J(l ( 11:1[ 1(111 Reql]irements

$) “inert malerial” , which includes  solids tilat are not soiuhie in
water and therclore nonputrescibie, together with sllch minor
amounts a[ld types  of otiler materials that do not significantly
affect tt~e inert nafure ofsucil  soiids.  “Ihe tem~ inciudes, but is
not iinlited  to, en[th, sand, gravei, rock, concrete  that i~as been in
a hardened state for at least 60 days,  masonry,  asphalt-paving
fragments, and other inert solids,  inciuding those ti~at tile
C{~iorado [department  oft Ieaith  may identify by reguiatirm.

if present,  only smaii quantities of industrial,  community,
commercial, and speciai wastes  are expected from
peroxide/hypoci~ lorite treatment of debris  at RMA.

No speciai  testing requirements are specified for solid wastes;  tile
management  and disposai  rules are strictly oriented toward
imposing minimum engineering and technology  requirements.

MhM2Mhhnafxmml

“1’reatment,  storage,  or disposal of RI’RA 40 (’i’R Part 264

ha7mhms  waste 6 (-(-R  1007-.3 I’art 264
40 ~1~ Part 268

6 (l~R 1007-3 Part  268

6 CCR  1007-3

Treatment, storage,  or disposai of RCRA 40 CFR 264,  Subpart 1, Subpart  J

hazardous  wastes  in containers 6 CCR  1007-3, Part 264 Subpart  1,
Subpart  J

I-reatment and disposai of hazardous  debris  40 CFR 268.45
6 CCR 1007-3, Part 268.45

If peroxide/hypochiorite  treatment at RMA generates hazardous
wastes, the wastes must be treated, stored, or disposed  in accordance
witil RCRA regulations, including  LDRs.

Some of the Colorado standards for owners  and operators of
hazardous waste  management,  storage and disposal facilities are
more stringent than tile equivalent federal  regulations.  ‘l”hese
standards  are detaiied on Appendix A, Table A-12.

Applicability  of tile substantive  requirements for containers  and
tanks.

I Iazardous  debris  treated with peroxide or ilypochiorite  must be
treated to extract, destroy,  or immobilize  hazardous  constituents  on
or in the debris.  In certain  cases afler treatment, the debris may no
longer be subject to RCRA Subtitie C regulation.
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Table  A41 Action-Specific  ARARs and TBCS for Caustic  Washing Page 6 of 8

Action (’i[;]ti[)n Requirements

Corrective  Action  Manngerncnt (Iilits 40 (“[’R 264, Sl]hpart  S I_he (’AMIJ regulatifms  allow for exceptions from otherwise
6 (’( R 1007-1, ” I’all 204 Sllbpall  s generally  applicahlc 1.1)1{s and minimum technology requirements

for rernediation wastes managed at CAMUs.  These regulations
provide flexibility and allow for expedition  of remedial decisions in
the management  of remediation wastes.  One or more  CAMUs may
be designated at a facility. Placement of hazardous remediaticm
wastes into or within the CAMU  does not constitute land disposal of
hazardous wastes so the LDRs are not triggered.

Temporary  Units 6 (’(’R 1007-1  Scc[ 264553
40 (“[JR 264 553

~ma
Discharge  of stormwatcr  to on-poft  surface 40 CI’R  Parts  122-125
waters

Wttskwater  Tre~

Discharge of wastewater to the treatment 40 CFR 262
plant 6 CCR 1007-3 Part 262

40 CFR 264
6 CCR 1007-3 Part 264

Design, operating, or closure  standards for temporary tanks and
container storage areas may be replaced  by alternative requirements.
Ihe “l-U must be located within  the facility  boundary, used only for
the treatmentistorage of remediation  waste, and will be limited  to
one year of operation with a one year extension upon approval by
the regulatory authority.

Stormwater  runoff,  snow melt runoff,  and surface  runoff and
drainage associated with industrial activity  (as defined in 40 CFR
122) from RMA remedial actions  that disturb 5 acres or more and
that discharge to surface waters shall be conducted in compliance
with the stormwater management  regulations.

Wastewater that is determined to be a hrwardous  waste must be
treated in accordance  with the provisions  of RCRA.

-i 1/96
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Table  A41 Action-Specific  ARARs  and TBCS for Causti6  Washing k Page 7 of 8—

Action ( Ila[lol) Rcuuiremelits

Ngiss. flbdlm(lll (“ol(lrtl(lo”  R1’\l\(’(1 S1411111C,  SL’(114 )11 25- I 2- 1 tlc (“ol(~rndo  NtJIse Al~atcnlcnl  Statute  provides that:
lol

a “Applicable  activl[ics shall be conducted  in a manner so any
n~)ise produced  is not t~bjeclionable  due to intermittence,  beat

frcqIIcncy,  t~r  shrillness Noise is defined to be a public nuisance
il sound levels radiating from a property line at a distance  of
twenty-live  ft or nl(~re exceed the sound levels  esiablislled  for
the fi~llowing time periods  and zones:

700 a.m. to 7:00 p.m. to

zQ~G!Lt  7:00 m t 7:00 am
Residential 55 db(A) 50 db(A)
(“commercial 60 db(A) 55 db(A)
I.ight Industrial 70 db(A) 65 db(A)
Industrial 80 db(A) 75 db(A)

b, In the hours between 7:00 a.m. and the next 7:00 p.m., the noise
levels  permitted in Requirement a (above) may be increased by
ten decibels  for a period of no{ to exceed fifleen minutes in any
one-hour period.

c. Periodic, impulsive,  or shrill  noises  shall  be considered a public
nuisance  when  such noises are at a sound jevel of five decibels
less than those listed in Requirement a (above).

d. Construction  projects  shall  be subject  to the maximum
permissible noise  levels  specified for industrial zones for the
period within  which construction  is to be completed pursuant  to
any applicable construction  permit issued  by proper authority or,
if no time jimitatirm  is imposed,  for a reasonable  period of time
for completion  of the project.

e. For the purpose of this article, measurements with sound level
meters shall be made when the wind velocity  at the time and
place of such measurement  is not more than five miles per hour.

RMA ARARS 1~6



Table  A-44 Action-Specific  ARARs  and TBCS for Caustic  Washing Page 8 of 8

Action ( 11;111011 Requirements—

f Ill all smlnd Icvel measurements, consideration shall be given to
the effect  of~he alnbient  noise level created by the

encompassing  noise of the environment  from all sources  at the
time and place of s[ich sound level measurements.”

\
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Table  A45 Action-Specific  ARARs  and TBCS for Soii Dqing Page 1 of 7

Acti{m Citalion Requirements .

IIeai[h  and safety  protection 29 (TR 1910 provides guidelines  for workers engaged in activities
requiring  protective  heaith and safety  measures  regulated  by 0S1 {A.
Requirements  provided  in 29 CFR  1910.120  appiy specifically  to
the handling  of hazardous waste/materiais  at uncontrolled hazardous
waste  sites.

Worker  exposure

29 CI’R  1910 120(b)-(j)

ACGiH  1991-1992  [TBC]
NIOStl  1990 [TBC]

29CFR  1910. iOOO

29 CFR  19 i 0.120 (b)  provides  guidelines for workers  invoived  in
hazardous waste  operations and emergency response  actions  on sites
regulated under RCRA  and CERCLA.

Specific  provisions inciude the foiiowing:

●

9

.0

●

●

●

●

●

●

●

●

●

1 {eaith and safety program  participation  required  by ali on-site
workers

Site characterization  and analysis
Site controi
On-site  training
Medicai  surveillance
Engineering  controis
Work  practices

Personal protective  equipment
Emergency  response  plan
Drum  handling
Sanitation
Air monitoring

Chemical-specific  worker  exposure guidelines established  by

OSI{A,  ACGIH,  and NIOSH are outlined in Tabie A-46.

(OSHA  regulations  and other heaith and safety  requirements are
actually  independently  applicable  regulatory  requirements, not
ARARs or TBCS. ACGIII  and NIOSI  { values  are presented  as
guidelines.)
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Table  A45 Action-Specific  ARARs  and TBCS for Soil Drying Page 2 of 7

AC(I(JI~ (’llatlorl lleauirements

soil  MMLL!IULLJXIWXI

I)clcrnlina[ion  of opcrfitional reatilrlc~s 40(’1 R 270 10

6 (’(’R 1007-1” sect 270 19

40 (’l R 27062 (h)

6 U(’R  1007-1” Sect 270 62(h)

40 (’[’R  Part 264
~ (’(’R 1007-3” [’art 264

40 C’I” R 264 Suhpm-t  X

6 t~C’R 1007-3” Part 264 Subpart  X

!i!f!MQ-chammiakn

Solid waste dclerminall(~n 40 (“f”  R 260

6 Cutl 1007-3  Parl 260
40 CI:R 26 O,1O-3I
6 C(’R
40 {’IR

6 (’(’R
40 CFR

6 CCR

Although  permit applications are not necessary for RMA remedial
actions, the operational readiness information will be provided  in
[’[; RU1.A di)cun~cn[s  leading to incineration]  alternatives.

Ille soil drying unit shall he operated to comply with the
substantive requirements of Part 264 including the miscellaneous
regulation  in 40 CFR 264 Subpart (40 CFR 260.30, Part 264
Subpart  X) environmental  performance standards.

A solid waste is any discarded  material that is not excluded by a
variance granted under  40 CFR 260,30  and 260.31. Discarded
material includes  abandoned, recycled, and waste-like  materials.

007-3  Sect 260.30-3 I These  materials may have any of the following  qualities:
261.2
007-3  Sect 261.2
2614
007-3 Sect 261.4

● Abandoned  material maybe
- disposed  of
- burned or incinerated
- accumulated,  stored, or treated before or in lieu of being

abandoned by being disposed, burned,  or incinerated
● Recycled material which is

- used in a manner  constituting disposal
- burned for energy  recovery
- reclaimed
- speculatively  accumulated

● Waste-like  material is material that is considered  inherently
wastelike

RMA - If%



Table  A45 Action-Specific  ARARs and  TBCS for Soil Drying Page 3 of 7—

Act I(~n (’11,111(111 Requirements

l)clcrllllnall(~rl  (JI Il(lz:lrtlo[l$  wa$tc *10 ( I 1{ ?(): I I st~il-gcncratc(l wnstc must be characterized and evalilated according
() ( ( 1{ 1007” 7 S1’cl  202 I I to Itle l(Jllt)wIt]g mc[lltds  to determine whclher the waste is
40 (“l 1{ I’(\rl ?fll t~a7.ard(Jus:
(, (’[”[{  1007-”1 I’alt 201

● I)ctermine  whether  the waste  is excluded from regulation under

40 C:I’R 261.4
● Determine  whether  the waste  is listed under 40 CFR Part 26 I
● Determine whether the waste is identified in 40 CFR Part 26 I by

testing the waste  according  to specified test methods and by
applying  knowledge  of the hazardous  characteristics  of the waste
in light  of the materials or the process used

If a generator of wastes has determined that the wastes  do not meet
the criteria  for hazardous  wastes,  they are classified as solid wastes.
“Ilie Colorado solid waste rules contain the following  five solid
waste categories:

Solid waste classification 6 CCR 1007-2, Part 1, Section I

1)

2)

3)

4)

“Industrial wastes”, which includes all solid wastes  resulting
from the manufacture  of products or goods by mechanical  or
chemical  processes.

“Community  wastes”, which includes all solid wastes  generated
by the noncommercial and nonindustrial activities  of private
individuals  of the community  including solid wastes  from
streets, sidewalks,  and alleys.

“Commercial  wastes”, which includes all solid wastes generated
by stores, hotels, markets, ~fflces, restaurants, and other
nonmanufacturing  activities, with the exclusion of community
and industrial wastes.

“Special  waNes”, which includes any solid waste  that requires
special  handling or disposal  procedures.  Special  wastes may
include, but arc not limited to, asbestos, bulk tires, or other bulk
materials, sludges,  and biomedical wastes.
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Table  A-45 Action-Specific  ARARs  and TBCS for Soii D~ing Page 4 of 7

Ac[it~n ( “Ilallon Requirements .

5) “Inert matcriai”, wilici~ inciudes soiids that are not soluble in
water and tilcreft~re l~onputrcscibie$ together  with sucil minor
amounts and types of other materiais ti~at do not significantly
affect tile inert nature of sucil soiids.  The term inciudes, but is
not iimited  10, earth,  sand, gravei,  rock, concrete  that has been in
a hardened state for at least 60 days,  masonry, asphait-paving
fragments, and other inert solids,  including those that tile
Coiorado Department of I{eaith may identify by regulation.

If present, only small quantities of industrial,  community,
commercial, and speciai wastes are expected from thermal
resorption ofsoiis at RMA.

No speciai testing requirements  are specified  for soiid wastes;  the
management  and disposai  ruies are strictiy  oriented toward
imposing  minimum engineering  and technology requirements.

l-rcatment,  storage,  or disposai of 40 CFR Part 2(J4

ilazardous wastes 6 ~~~ I 007-3  Part  2&t

On-post land disposal of hazardous  wastes 40 CFR Part 264
6 C(.’R i 007-3 Part 264
40 CFR Part 268
6 CCR 1007-3  Part 268
EPA/540/G-89/005  [’[’DC]

6 CCR 1007-3

7iK- S 1/96

Wastes  that are determined to be RCRA hazardous  wastes must be
stored and treated, in compliance with RCRA regulations.

Based  upon a determination  of whether the disposal  technique
constitutes piacement,  LDRs-UTS  may be applicable. If placement
does occur, the disposal  faciiity  must comply with the substantive
requirements of 40 CFR Part 264 (6 CCR ! 007-3 Part 264) and 40
CFR Part 268(6  CCR 1007-3 Part 268).

Some of the Colorado standards  for owners and operators of
hazardous  waste management,  storage, and disposal  facilities  are
more stringent than the equivalent  federai  regulations.
These standards are detailed on Appendix  A, Table A- 12.

—



Table  A45 ActIon-Specific  ARARs  and TBCS for Soii  Dying Page 5 of 7

AcII[)I] (’1[’111011 Rcqtlircments .

Enlission of Particuiales

Emission  controi for opacity

6 C(’R  1007-3 sect 264.553
40 Ci 1{ 264551

5 (’CR iOOi-3, Regulation 1,
Section  iii ([~)
5 (’(’R iOOi-5, Regulation 3

“l-he CAMIJ  reguia[ions  aiiow for exceptions from otherwise
generaily  appiicabic I,I)Rs and minimum technology  requirements
Ior remediation  wastes managed  at CAMUs.  These regulations
provide flexibility and aiiow for expedition  of remediai decisions in
tile management  of remediaticm  wastes.  One or more CAMUS may
bc designated  at a faciiity.  Piacement  of hazardous  rernediation
wastes into or within the CAM[J does not constitute iand disposal  of
hanrdous  wastes so tile I.DRs are not triggered.

Design, operating, or ciosure  standards  for temporary  tanks and
container  storage areas may be repiaced  by alternative  requirements.
l’hc  ‘I”(J must be iocated within  the faciiity  boundary, used oniy for
the treatment/storage of remediation waste, and wili be iimited to
one year of operation  with a one year extension upon approvai by
the regulatory authority.

Coiorado air poiiution regulations require owners or operators of
sources that emit fugitive particulate  to minimize  emissions
through use of aii avaiiabie practicai methods  to reduce,  prevent,
and controi emissions.  In addition no off-site transport  of
particulate  matter is ailowed.  A fugitive dust control measure wili
be written in the work plan in consultation with the state for tile
remedial activity.

Estimated emissions  from the proposed  remediai activity  per
Coiorado  APEN requirements.

5 CCR 100i-3, Regulation i, Section il Soii drying of soiis shaii not cause the emission into the atmospime
of any air poiiutant  that is in excess of 200/0 opacity.
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Table  A-5 Action-Specific  ARARs  and TBCS for Soil Drying Page 6 of 7——

Acli(~n ( 1[,11101) Requirements .

i’ml~sion  ()[ I]al,ardous  alr p~lllllanlf 5 (’(’l{  1001-10.  Rcgultlll{)ll  8 I’mission of iistcd halardous  air pollutants is controlled by
40 (’l K i’!lrt 01 N[:Sil  AI’s SoIi drying wili  cause voiatization  of some

contaminants

Voiatiie  organic chemical  emissions 5 (_’cR 1(.)01 -(), Rcg~liatit~rl  7

Visibility protection

mix

42 USC Section 7$02-7503

40 CFR 51.300-307

40 CIR 52.26-29

5CCR 1001-14
CRS Section 42-4-307(8)

Nati[mai  standards  for site remediation  sources that emit hazardous
air poilufants are scheduied  for promulgation by the year 2000.
Standards wiii be deveioped for i 89 iisted hazardous air pollutants.

VOC regulations  appiy to ozone nonattainment areas. The air
quaiity controi area for RMA is currentiy nonattainment of ozone.
Storage and transfer of VOCS and petroleum iiquids are controlled
by these  requirements.

New or modified  major stationary sources in a nonattainment  area
are required to comply with the lowest achievable  emission rate.

IJisposai  of VOCs is reguiated  for ali areas, including ozone
nonattainment. The regulations  control the disposal  of VOCS by
evaporation or spilling  unless reasonable available control
technologies are utilized.

Soii drying must be conducted in a manner that does not cause
adverse impacts on visibility. Visibility impairment interferes with
the management,  protection, preservation,  or enjoyment of federal
Ciass I areas.

The Colorado Ambient Air Quality  Standard  for the AIR  Program
area is a standard visuai range of 32 miles. The averaging  time is 4
hours. The standard  applies during an 8-hour period from 8:00 a.m.
to 4:00 p.m. each day (Mountain  Standard  lime or Mountain
Dayiight Time, as appropriate). The visibility standard  applies only
during hours when the houriy average humidity is less ti~an 70°/0.



Table  A45 Action-Specific  ARARs  and TBCS for Soii Drying Page 7 of 7—. . .—

Action ( ‘11(111011 Requirements

Q4QrX!!l!stiU.5 5 (“(.  ”1{ 1001”-41,  I{c$ill,llioll  2 (-olorado  odor emission regulations require that no person shail

allow emission ofodt~rous air contaminants that resuit in detectable
odors that are measured  in excess  of the following  limits:

i)

2)

I’(w residential  and commercial  areas--  odors detected  aller  tile
odorous air has been diluted with seven more voiumes of odor-
frce air

For ali oti~er  iand use areas—afors  detected  afler the odorous  air

has been diiuted  wili} i 5 more voiumes ofodor-free  air

[)ischarge of s[urrnwater to on-p}<l  surface  40 (’1 R l’iirt~ 122- 12~
waters

Stormwater  runoff,  snow rneit runoff, and surface runoff  and
drainage associated with industrial activity  (as defined in 40 CI’R
i 22)  from RMA remedial  actions ti~at  disturb  5 acres  or more and

tha( discharge  to surface  wa(ers shaii be conducted  in compliance
“ witl) the storm water management  regulations.
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Table  A46 Worker  Air Exposure  Standards  for Chemicals  Potentiality  Associated  with Groundwave’r, Soii, or Structures Page 1 of 7

Aldrin AC(; iil-”l WA-  O 25 IIIg/m3  (skin)
Nio S1l-Ri.  i, (1 25 mg/1113 (skin)
()$i{A-i)i{i,  -O 25 nlg/rn3 (8 hr ‘I-WA) (skin)

Arsenic (organic)

Asbestos

Atrazine

Renzene

Cadmium

Caproiactam (vapor)

Carbon Tetrachioride

Chlordane

A(;(lli{-l’WA  -0,1 m~lll~

OSilA-i’i;i.=10.O :#m3 (8 i~r TWA)

ACGlil-li.V Amosite=O.5  fibers/cm3
Chrysoiite=2 fibers/cm3
Crosidoiite-O.2 fibers/cm3
other  Forms=2 fibers/cm3

N1OSII-REL-O.  I fiberdcm3
OSllA-RE[.=0.2  fibers/cm3 (8 hr TWA)
OSl{A  action  ievei=O.1 fibersicm3

ACGil{-TWA=5 mg/m3

ACGI}I-TWA-O. I ppm, 0.3 mg/m3 skin, Suspected  human carcinogen
NiOSil-RE1.=O.l  ppm, STEL=i  ppm (i5 rein)
OSf {A-PEL= 1.0 ppm (8 hr TWA),  STEL=5.O  ppm (15 min ceiiing).

ACGif{-TWA*=O.O  I mg/m3 (totai),  0.002  mg/m3 (resp), Suspected human carcinogen
NIOSf{-REL-Reduce  exposure  to lowest feasible concentration
O! S}{ A-PEl, fume=O.1 m#m3  (8 hr TWA),  0.3 mg/m3 (ceiling)
OSilA-Pl~L  dust=O.2 mg/m3 (8 hr TWA),  0.6 mg/m3 (ceiiing)

ACGI}{-TWA*=5 ppm, 23 mg/m3; STEL=IO ppm, 46 mg/m3

ACGili-TWA=5  ppm, 31 mg/m3 (skin); STEL=1O ppm, 63 mg/m3, Suspected human carcinogen
NiOSl{-STEL=2  ppm (60 rein), 12.6 mg/m3
OSllA-PEL=10  ppm, 8 hr TWA;  25 ppm (ceiiing);

200 ppm (peak concentration,  max duration 5 rein/in any 4 hrs.)

ACGII{-TWA=O.5  mg/m3 (skin)
NIOSH-REL=O.5 mg/m3 (skin)
OS1{A-PEL=O.5 mg/m3 (8 hr TWA) (skin)
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Table  A46 Worker  Air Exposure  Standards  for Chemicals  Potentially  Associated  with  Groundwater,  Soii, or Structures Page 2 of 7

Chemical  Name I}xposurc Slnlldards

Chlt)robenzene AC(; II I-’I’WA-IO  ppm, 46 mg/m3

OSIIA -1)111 .--75 ppm, 350 mg/m3,  (8 hr TWA)

Chloroform A(~C~ll{-  1 WA-IO  ppm, 49 mg/m3,  Suspected human carcinogen

NIOSt {-S 1’1;1,=2  ppm, 9.78 mg/m3  (60 rein)
OSllA-Ceiling=50  ppm, 240 m~m3

Chromium  (Cr-metal;  compounds) AC~lll-”rWA=O.5 mg/m3 [metal,  Cr(Ii) and Cr (ill) compounds]
0.01 mg/m3 [CrVi  compounds]  Insoiuble,  NOC 0.05 mg/m3 [Cr(VI) compounds],
I luman carcinogen  for water-insoiubie  compounds

NIOSI{-REL=  I :g/m3 (10  hr TWA)  [carcinogenic Cr(Vl) compounds];
0.5 mg/m3 [metal, Cr(il) and Cr(lii) compounds]

0S1 lA-PEL=  I mg/m3 (8 hr TWA)  [metai and insoiuble  salts];
0.5 mg/m3 (8 hr TWA)  [soluble salts];

Copper

Cyanides (as CN)

Dibutyi  Phthaiate

AC~ll  l-TWA fume=O.2 mg/m3
A(XII {-TWA  dust =1 mg/m3

NlOSl{-REL  fume 0.1 m#m3 (10 hrTWA)
NlOS1l-REL  dust=l  mg/m3 (10 hr TWA)
(~ Sl{A-PEl.  fume=O.1  mg/m3 (8 hr TWA)
(-) SIIA-PEL dust =1 mg/m3 (8 hr TWA)

ACGIH-Ceiling=5  mg/m3 (skin); TWA=I.7  mg/m3
NIOSH-Ceiling=l.7  ppm, 5 mg/m3 (10 rein)
OSIIA-PEL=5  mg/m3 (8 hr TWA)

ACGI}{-TWA=5  mg/m3
NIOSI{-REL=5  mg/m3 (10 hr TWA)
OSHA-PEL=5  mg/m3 (8 hr TWA)

1, 2-Dibromo-3-chloropropme  (DBCP) OS1{A-PEL=ippb  (8 hr TWA)

1, I -Dichioroethme ACGIH-TWA*= 100 ppm, 405 mg/m3
NiOSH-REL=100  ppm, 400 m#m3
OSHA-PEL=1OO ppm, 400 m#m3  (8 hr TWA)



Table  A46 Worker  Air Exposure  Standards  for Chemicals  Potentiaiiy  Associated  with Groundwater,  Soil, or Structures Page 3 of 7

Cilcmicai Name I:xwfllrc  S[al]d:]r~is

1,2-[)ichioroe~hane A(’(ili i-l WA ‘io p~lll, ‘]0 lllf!jm~
OSi iA-i’i:i.  - $() ppm (8 ilr 1 WA); io(l pptn (cciiing);  200 ppm (maximum  concentration)

1, i -[~ichioroethylenc A(’(; ii{- I’WA  - 5 pprn, 20 mg/m3;  S lEI.=20 ppm, 79 mg/m3

1,2-Dichioroethyiene  (Trans)  ‘ AC~lll-’1’WA-200  ppm, 793 mg/m3
NiOSil-Rl;l,=200  ppm, 740 mg/m3 (10 hr TWA)
0Si{A-1)[1[,-200  ppm, 790 nlg/m3  (8 hr TWA)

Dichiorvos (Vapam)  DDVP AC~l}l-TWA=O  I ppm, 0.90 mg/m3 (skin)
NIOSl{-REI,-i mg/m3  (10  hr’I’WA) (skin)

OStlA-t’EL= I m#m3 (8 hr TWA)  (skin)

L)D r ACGII{-TWA=I  mg/m3
NIOSI{-REIJ=0,5  mg/m3

OSl{A-PEL=i  mg/m3  (8 hr TWA)  (skin)

Dicyciopenladienc

Dieidrin

Diethyl  Phthalate

1, I -Dimethylhydrazine

Endrin

ACGi}{-l”WA=5 ppm, 27 mg/m3
OSI{A-I”WA=5  ppm, 30 m~m3 (8 hr TWA)

ACGIH-TWA=O.25  mg/m3 (skin)
NlOSt{-REL=O.25 mg/m3
0SIIA-PEL=0.25  mg/m3 (skin)

ACGI1{-TWA=5  mg/m3

ACGIH-TWA=O.O  I ppm, 0.025  mg/m3(skin)Suspected  human carcinogen
NIOSH-Ceiiing=O.06  ppm, 0.15 mg/m3 (120 rein)
OSHA-PEL=O.5  ppm, I mg/m3

ACGIII-TWA=O.l m~m3  (skin)
NISOt{-REL=O.  1 mg/m3 (10 hr TWA) (skin)
OS}{ A-PEL=O. 1 mg/m3 (8 hr TWA) (skin)
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Table A46 Worker Alr Exposure Standards for Chemicals Potentially Associated with Groundwater,  Soil, or Structures Page 4 of 7

Chemical Name [:xposurc Standards

Elhyi Benzene A(-(illl-”l-WA-l  OO ppm, 434 mg/m3; STEL=125  ppm, 543 mg/m3
NISOi{-Rf{l---  iOO ppm, 435 mg/m3 (10 hr TWA);  STEL-i25  ppm, 545 mg/m3
OSilA-PEi.=100  ppm, 435 mg/m3 (8 hrTWA)

Fluoride (as F) ACGli{-”rWA=2.5  mg/m3
NiOSl{-REL=2.5  ‘mg/m3 (iO hr TWA)
OSliA-PEL=2.5  m#m3 (8 hr TWA)

IIexachiorobutad iene

I[exachloroeyclopentad iene

Hydrazine

4-l{ydroxy-4-methy i-2-pentanone

Lead (dust & fumes)

Magnesium
(as Mg Oxide fumes)

Malathion

Mercury (as Hg)
(inorganic)

ACGli{-TWA=O.02  ppm 0.2 I mg/m3, Suspected human carcinogen

ACGi H-TWA=O.01 ppm, O. I i mg/m3
OSi{A PEi.=0.Oi ppm, O. I mg/m3
NIOSt{-REL=O.Oi  ppm, 0.013m@m3

ACGI}{-TWA*=O.  I ppm, 0.13 mg/m3 (skin), Suspected human carcinogen
NiOSf{-Ceiiing=O.03  ppm, 0.04 mg/m3 (120 min ceiling)
OSHA-PEL= i ppm, 1.3 mg/m3 (8-hr TWA)

ACGifl-TWA=50  ppm, 238 m#m3

ACGIH-TWA=O.05  mg/m3
NiOSH-REL  (inorganic)  O. I mg /m3 (10 hr TWA);
OSHA-PEL=50 :f#m3

ACGIH-TWA=  10 m~m3
OSHA-PEL= 15 mg/m3 (8 hr TWA)  (resp)

ACGIH-TWA=I O mg/m3 (skin)
NIOSH-REL=1O mg/m3 (10 hr TWA)
OSHA-PEL=I  5 mg/m3 (8 hr TWA)

ACGIH-  TWA  vapoA.025 mg/m3 (skin)
NIOSH-REL  vapo~O.05 mg/m3 (10 hour TWA) (skin)
OSHA-Ceiiing=O.  1 mg/m3 (skin)
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(’t]cmical  Name [{xposurc  S[andards .

Mcthylene  Chloride ACGIII-”1  WA=50  ppm, 174 mg/m3,  Suspected  human carcinogen
NIOStl-RI:L=Reducc  exposure  to lowest  feasible limit
OSIIA-I’EI.-5OO  ppm (8 hr ‘I-WA);  1000 ppm (ceiling);

2000  pprn, (peak concentration,  maximum  duration 5 rein/2  hr)

ACGII{-”1’WA=50  ppm, 205 mg/m3; STEI.=75 ppm, 307 mg/m3

NlOSl{-Rl;L=50  ppm, 205 mg/m3,  (10  hr TWA);  STEL=75  ppm, 300 mg/m3
OSl{A-PI~L=-  100 ppm, 410  mg/m3 (8 hr TWA)

Methylisobutyl  Ketone
(I{exone)

Parathion

PCD (42”A  chlorine)

PCIl (54Y0 chlorine)

Pentachlorophenol

Phenol

1, 1,2,2-Tetrachioroetime

ACGIII-TWA=O.  I mg/m3  (skin)
NlOS1l-Rl~L-O.05  mg/m3 (10 hrTWA) (skin)
OSI{A-I’EI.=0.  I mg/m3 (8 hr TWA)  (skin)

ACGII{=I.O  mg/m3  (skin)

NlOSll=O.001 mg/m3
OSt{A=l mg/m3  (skin)

ACGII{=O.5  mg/m3 (skin)
NlOSt{=O.001 mg/m3
OSIIA=O.5  mg/m3 (skin)

ACGIH-TWA=0,5  mg/m3 (skin)
NIOSII-REL=O.5  mg/m3 (10 hr TWA) (skin)
0SIIA-P13L=0.5 mg/m3, (8 hr TWA) (skin)

ACGIH-TWA=5  ppm, 19 mg/m3 (skin)
NIOSH-REL=5  ppm, 19 mg/m3 (10 hr TWA);
OSHA-PEL=5  ppm, 19 mg/m3 (8 hr TWA) (skin)

ACGIH-TWA=I ppm, 6.9 mg/m3 (skin)
NIOS1{-REL=I  ppm, 7mg/m3 (10 hr TWA) (skin)
OSHA-PEL=5  ppm, 35 mg/m3 (8 hr TWA) (skin)

Ceiiing=15.6 ppm, 60 mg/m3 (I5 rein) (skin)

RMA AURS 1/%



Table  A46 Worker  Alr Exposure  Standards  for Chemicals  Potentially  Associated  with Groundwater,  ~oil,  or Structures Page 6 of 7

“l-etrachloroeth  ylene
(l)cr~t]loroe[hy  lene)

Toluene

1,2,4-Trichiorobenzene

1,i,1  -Trichioroethane
(Methyi chloroform)

i, i, 2-Trichloroethane

Trichloroethyiene

Trimethyi  Benzene

Xyiene - o,m,p

Xylene - M (“,” diamine)

Zinc (as zinc oxide)

A(’(jlt  l-l WA 25 ppm, 170 rng/n~3, S’I”E[.=  100 ppm, 685 mg/m3

Nl(  JSIIRI  1, hl]niml?e  workplace  exposure  concentrations; lir~]it number of workers exposed
OSIIA-I’1l,  -- 100 pprn (8 hr “i WA),  200 ppln (ceiiing);

300 ppm (peak concentration,  maximum  duration 5 rein/2  hrs)

AC~lll-1’WA*=50  ppm, i88 mg/m3
NIOSi{-Rf;L-i OO pprn, 375 mg/m3 (10 hr TWA);  STEL=150  ppm, 560 mg/m3 (i5 rein)
USI{A-I)EL=200  ppm (8 hr TWA);

300 ppm (ceiling); 500 ppm (peak concentration-for 10 minutes)
ACGll{-Ceiling=5  ppm, 37 mg/m3

ACGil{-TWA=350  ppm, i9i0 mg/m3; STEL=450 ppm, 2460 mg/m3
NISotl-Ceillng-350  ppm, i900 mg/m3 (I5 min ceiling)
OSi{A-Pl~L=350  ppm, 1900 mg/m3 (8 hr ‘rWA)

AC~il{-l-WA=i  O ppm, 55 mg/m3 (skin)
OSl{A-PiZL=10  ppm, 45 mg/m3 (8 hr “l-WA) (skin)

ACGII{-TWA=50  ppm, 269 mg/m3; STEL=IOO ppm, 537 m#m3
NiOS}{-REL=25  ppm (iO hr TWA)
OSt IA-PEL=  100 ppm (8 hr TWA);  200 (ceiiing);  300 ppm (peak concentration,  maximum duration 5 min/’2
hrs)

ACGi}i-TWA=25 ppm, 123 mg/m3

ACGIH-TWA=IOO  ppm, 434 mg/m3; STEL=150 ppm, 65 I mg/m3
NIOSH-REL=IOO  ppm, 434 mg/m3 (10 hr TWA);  STEL-150 ppm, 655 mg/m3 (15 min ceiiing )
OSHA-PEL=  i 00 ppm, 435 mg/m3

ACGIH-Ceiiing=O.  I mg/m3 (skin)

ACGlf{-TWA dust= 10 mg/m3 - containing no asbestos and  <I?’o  crystalline  silica
ACG[H-TWA  fume=5 mg/m3; STEL= 10 mg/m3
N1OSH-REL  fhme=5 mg/m3 (10 hr TWA),  SIEL=IO mg/m3 (15 min ceiiing)
OSHA-PEL  dust= 15 m#m3; 5 mg/m3 (resp)
OSf{A-PEL  fume=5 mg/m3 (8 hr TWA)
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Table  A47 Worker  Air Exposure  Standards for Chemicai  Agent Constituents* Page 1 of 7—

(“her nical Name f{xpos~lrc Slandmds Source Associated  Agent

A(-(;  II I- IJ$’A - 10 ppm, 25 mg/n13 SI)I’ GIl
A(-(illl-Sll’l, = I 5 ppm, 37 mg/n13

Nl[JSil-1{1 1. = 10 i)pm, 25 mg/m3

NI(JSII-SII.  I. - I 5 ppnl, 37 nIg/1113
OS II A- I’I.  I. == 10 pi~nl, 25 nlg/n13  (8 hr TWA)

Acetic  Acid

11P, lCP

ICP

L

L

}IL, L

AC’~i  Ii-l WA = simpie asphyxiantAcetyiene

Aninlai  toxicity  data only3Acetyiene chioride
[acetyiene monochloridc]

AC(ili{-1’WA  = 200  ppm, 793 mghn3
NlOS1l-Rl:l.  = 200 ppm, 790 mg/m3
(lS!IA-PEl.  = 200 pprn, 790 mg/m3

lCPAcetylene  Dichloride’”
[ 1,2-dichiorocti~ylcne]

LCt~O1 . 11000-44000  mg-min/m3 (inhal)
ictjo’ —— 370 mg-min/m3  (inhai)

A

SDP

DM

G13

Adamsite  (DM)
[10 chioro-5,10-dihy  dropilcnarsaziile]

AC~il  l-TWA = 25 ppm, 17 mg/m3

ACGit{-S’l”IZl,  = 35 ppm, 24 m@n3
NIOSII-REI.  = 25 ppm, 18 mg/m3
NiOSt!-Sl’EL  = 35 ppm, 27 mg/m3
OSIiA-PEL = 50 ppm, 35 mg/m3

Ammonia

ACGIH-TWA = 0.01 mg/m3
NIOSl{-Ceiiing = 0.002 m m3 (15 min ceiling)
OSI{A-PEL ?= 10 pg/m (8 hr TWA)

HP, CP, lCP IIL, LArsenic (Inorganic  Compounds as As -
including  arsenous oxide, arsenic
oxychioride,  a.menic trichioride,  arsenic
trioxide,  sodium arsenite)

Animai  toxicity  data oniy3 —

[1P

DP

L

Ill)

IID

Bis(2-chloroviny  l)chloro=ine

Animai  toxicity  data oniy3Caicium Chloride

ACGIII-TWA = 10mg/m3***
OSI+A-PEL = 15 mg/m3 (8 hr TWA - total dust)

—— 5 mg/m3 (8 hrs TWA  - rf)

Caicium Sulfate

.

RMA ARNtS  l%



Table  A47 Worker  Air Exposure  Standards  for Chemical  Agent  Constituents* Page 2 of 7

Chemical  Narnc l\xposurc SIandards Source Associated Agent

C’arh(ln Dioxide AI’(illl-”i  W’A -- $()()0 ppill, 9(100 nlg/m3 CP, DP CG, G~, I{D, IIL
A(’(; II!-S II 1, - 10000”  ppnl, 54000  nlg/n13
Nlo S1l-~l:l, - 5000” pprn, 9000  mg/m3
NIOSII-S!I’1,  - loOO()  ppm, 54000  n~g/n13
L) SI{A-[)I;I. = 5000 ppm, 9000  m@m3 (8 hr TWA)

Chlorine

Chloroacetic  Acid

Chloroform”@

1,2- Dichloroethane*’
{ethylene dichloride]

Diethyldisulfide

Diisopropylcarbodi  imide (DIPC)

Distilled  Mustard  (HD)
[2,2 -dichloro-diethyl  sulfide;
bis(2-chloro-ethyl)  sulfide]

AC’(~lt{-l’WA  = O 5 ppm, 1.5 mg/m3
AC(;  lll-S1”I\l. = I ppm, 2.9 mg/m3
NI(]SI{-REL = 0.5 ppm, 1,5 m m3
NIC)Stl-S”l”EL  = I ppm, 3 mg/rn !’

OSll A-Ceiling  = I ppm, 3 m@rn3

Animal  toxicity  data only3

ACGII1-TWA  = 10 ppm, 49 mg/m3
NIOSII-STEL  = 2 ppm, 9.78 mg/m3 (60 rein)
OSllA-Ceiling  = 50 ppm, 240 m#m3

ACGIf{-TWA =10 ppm, 40 mg/m3
OSl{A-PEL = 50 ppm (8 hr TWA);  100 ppm (ceiling);

200 ppm (5 reins/3 hr)
NIOS1l-REL =1 ppm, 4 mg/m3
NIOSf{-STEL  = 2 ppm, 8 mg/m3
MPC = 200 ppm

Animal toxicity data only3

Animal  toxicity  data only3

LCt501 = 1500 mg-min/m3 (inhal)
—— I 0000 mg-min/m3 (S/m-vapor)
= 7.0 gm/70 kg man (S/m-1  iquid)

Ictsol —— 200 mg-min/m3 (eye injury)
—— 2000 mg-min/m3 (s/m @ 70°-800F)** ● *

MPC = 2 mg-min/m3 (eye)
—— 5 mg min/m3 (s/m)

CP

—

DP, ICP, SDP

lCP

ICP

AS

A

liL, L

IID

GB, I{D

IID

m- “1s  11%5
—
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Table  A47 Worker  Alr Exposure  Standards  for Chemical  Agent  Constituents* Page 4 of 7

(’heroical  Name [:xposurc  Slandar(is Source Associated  Agent

Isopropyl  Alcohol A(’Ciiii-l  WA - 400 ppm, 983 mg/n13 11P GB
AC’(iiil-Sl ii, - 500 ppm, 1230 rnglmq
NloSil-Ri;l. - 400 pprn,  980 m#m3

Nio Sii-Slli, = 500 pprll, i225  mg/n13

OSllA-1’[~1,  = 400 ppm, 980 mg/n~3  (8 ilr “1 WA)

[.ewisite  (L)
[dichior@2-chioroviny  i)arsine~

Mercury  Alkyl Compounds
(inciuding  dimethyl  mercury and

methyi  mercury saits)

Methyi  Chioride
[chloromethanej

Methyiene Chioride*  ●

Mustard-Lewisite  Mixture

LCt501  = i200-i500  mg-min/m3 (inhai)
= I 00000  mg-min/m3  (s/m)

IC15($ < 300 mg-min/m3  (eye injury-vapor)
~ i 500 mg-min/m3  (s/m)

Ceiling*  = O 000i mg/m3 (UW)
—.- 0.000i  mg/rn3 (naw/gp)

SEL2 = 0,0001  nlg/m3 (1 hrTWA)

ACGII!-TWA = 0.01 mg/m3
AC(;  iii-S l”El. = 0.03 m#rn3
NloSi{-REi. = O.(Ii mg/m3 (skin)
NlOSl{-S”l’Ei> = 0.03 mg/m3 (skin)
OSt{A-  Ceiiing = O.Oi mg/m3

ACGIII-TWA
AcGili-s’rEL
NiOSH-REL
OStlA-PEL
OS}lA-Ceiling
OS1{A-MPC

ACGIH-TWA
NIOSI{-REL
OSHA-PEL
OSl{A-Ceiiing
OSHA-MPC

—— 50 ppm, 103 m~m3 (skin)
—— iOO ppm, 207 m#m3  (skin)
= reduce to iowest feasibie concentration
= 100 ppm (8 hr TWA)
= 200 ppm
= 300 ppm (5 rein/3 hr)

—— 50 ppm, I 74 mg/m3
= reduce to lowest feasible concentration
= 500 ppm, i 765 mg/m3 (8 hr TWA)
= 1000 ppm, 3530 mg/m3
= 2000 ppm, 7060 m@m3 (5 mifl hrs)

LCt501 1500 mg-mitim3  (inhal)
; 10000” mg-min/m3 (s/m)

ICtso 1 = 200 mg-mitim3  (eye inju~)
= 1500-2000  mg-mitim3 (S/m)

A

lCP

ICP

A

}lL, 1.

HD

}iL



Table  A47 Worker  Alr Exposure  Standards  for Chemical  Agent Constituents* Page 5 of 7

Chemicai  Name i;xpos~]re  S[al~dards Source Associated  Agent

l’hosphoric Acid A(’(; iil-l’W’A - 1 nlg/111~ ICP Gr3
[{~rltlt~ptlospiloric acid] A(’(; iii-Sll 1, - 3 m@lllJ

Nio Sil-Ri:l. ‘- I m@ll13

Ni(lSil-Sii’i,  = 3 rngjrn 3

OSii A- Pi:i. = i r?lg/m3  (8 hr ‘l’WA)

Phosphorus  Pentoxide Animai Ioxicity  data oniy3
[POX, phosphoric anhydride]

Sarin  (GB) LCt501  (resp) = 100 mg-min/m3  (resting)

[isopropyi  methylphosphono  fluoridate; —— 70 mg-min/m3  (miid  activity)
methyisopropo  oxyfluoro-phosph  ine oxide] 1Ct50t  (resp) = 75 mg-min/m3 (resting)

—— 35 mg-min/m3 (mild  activity)
TWA2 —-0.0001  mgjm3 (UW -8 hr TWA)

= 0.000003 mg/m3 (naw/gw -72 hr TWA)
Ceiiing2 = 0.000 I mg/m3  (naw/gw)
SEX? = 0.0003  mg/m3  (1 hr TWA)

Sulfur

Suifur Dioxide

Eye irritation = 6 Pplll

ACGilf-TWA  = 2 ppm, 5.2 mg/m3
ACGit{-STEL  = 5 ppm, 13 mg/m3
NIOSII-REL = 2 ppm, 5 mg/m3
NiOSH-Sl”EL  = 5 ppm, 10 mg/m3
OSHA-PEL = 5 ppm, 13 mg/m3  (8 hr TWA)

CP

A

lCP

CP

GB

GB

llD

l{D

1,1, 1,2-Tetrachioroet.hme Animal  toxicity  data only3 lCP }11)

1, 1,2,2-Tetiachlorwtime* ● ACGIH-TWA  = 1 ppm, 6.9 mg/m3 ICP IID

[acetyiene tetrachioride] NIOSH-REL = 1 ppm, 7 mg/m3 (skin)
OSI{A-PEL = 5 ppm, 35 mg/m3  (8 hr TWA  - skin)

beta-’lliodiglycol Animai  toxicity  data only3 DP, 11P lID, I!L

[thiodiethyiene giycol]

Tributylamine  (TBA) Animai  toxicity  data only3 AS GB

RMA ARARS  I FM



Table  A47 Worker  Air Exposure  Standards  for Chemical  Agent  Constituents* Page 3 of 7

Chemical  Name Exposure Standards Source Associated Agent

Distilled  Mustard (continued) PEI.2 —— 0.003  mg/m3 uw (8 hr TWA)
Ceiling2  = 0.003 mg/m3 (UW)

—-0.003 mg/n13 (naw/gp)
SEL2 —-0.003 mg/m3 (1 i~r TWA)
AEL4 -0.003 mg/n13—

Ethanethiol
[ethyi  mercaptan]

Ethyl  Chioride
[ci~ioroethane]

ACGit  l-TWA = 0.5 ppm, i.3 mg/m3
NIOSi{-Ceiling  = 0.5 ppm, 1.3 mg/m3  (I5 min ceiling)
OSt{A-  Ceiling  = 10 ppm, 25 mg/m3

ACGiii-TWA  = 1000 ppm, 2640  mg/m3

OSI{A-PEL  = 1000 ppm, 2600  mg/m3  (8 hr TWA)

Fluoride  (inorganic  Compounds - including  ACGii{-TWA = 2.5 mg/m3
caicium  fluoride and sodium fluoride) NIOSi{-REL = 2.5 m#m3

OSt{A-PEL  = 2.5 mg/m3  (8 hr TWA)

GB AEi.4 = 0.0001  m m3 (8hr  TWA)

AEL4 Y= 0.2 mg/m (any period)

H AEL4 = 0.003 m~m3
HT AEL4 = 0.003  mg/m3

f{ydrogen  Chioridc ACGIi]-  Ceiling = 5 ppm, 7,5 mg/m3
NIOSH-  Ceiling= 5 ppm, 7 mg/m3
OSHA- Ceiiing = 5 ppm, 7 mg/m3

Hydrogen  Fiuoride

Hydrogen  Suifide

ACGIH-  Ceiiing  = 3 ppm, 2.6 mg/m3
NIOSH-REL = 3 ppm, 2.5 mg/m3
NIOSH-Ceiiing = 6 ppm, 5 mg/m3  (I5 rein)

OSHA-PEL = 3 ppm, (8 hr TWA)

ACGIH-TWA  = 10 ppm, 14 mg/m3
ACGIH-STEL  = 15 ppm, 2i mg/m3
NIOSH-  Ceiiing= 10 ppm, 15 mg/m3  (10 rein)

OSHA-  Ceiiing  =20 ppm
OSHA-MPC =50ppm(10min  OT)

lCP

lcP

DP

HP, CP

CP, rlP

ICP

tm

llD

GB

CG, IID, IIL, L

GB

lID
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.

v x

m@m3
rnin
hil’c
nawlgp
NIOSII

OSIIA

O r

Ncr\c  A~erll
hlllll~rarlls pcr mlnufc pcr cuhlc tl]clcr
hlllllgrams  pcr  cuhIc  meter

Nllrlulcs

Maximum  peak conccntratlrm

Non-agent  worker/gcncrnl  population
National Insti[ulc  for occupall(mal  S:ifcty and  IIcallh
(NIOSI  1-1 WA is the  IImc-wcighlcd  conccntra[lorl  for

a lo-hour  day and a 40-hmlr  work week)

occupational  Safety and  1 lcnllh Administration
onc time exposure if no  olhcr mcasurahlc  exposure
Occllrs

1’[’1,
ppm
1?1’1.
rcsp
rf
s/m
S[)P
Sl:l,
S 1 EL
T[]A
I.WA

Uw

l’ennissiblc exposure limit
Parts pcr million
Recomrncnded  exposure limit
Rcspirahle
Rcspirahle  fraction
Skin exposur-dmasked worker
Stabilizr  decontamination  product
Source cmissirm  limit
Short-term  exposure limit
Tributylamine
Time weighkd  average
Unmasked  worker

RMAAMRS  II%



Table  A48 Standards  Pertalnlng  to Air  Emissions  from Potentiai  Remedial  Actions Page 1 of 3

I’arame[er Conccnlralit)n I Jnlls Standard Citation  -

Asbestus NA NA

Benzene (Fugitive I 0,000 ppm

Emission)

F3eryilium

t{ydrogen  Suifide

10

.Oi

142

Lead i.5

Mercury (from Sludge 1,600

Incineration)

Odor

Odor

7

15

grams

pgfm3

pglm3

pg/m3

gramtiday

Voiume

Voiume

No visible emissions  ailowed  uniess specified alternative  waste
management procedures  foiiowed.

Machine  reading  indicates  ieak; Readings of iess than 500 ppm above

background are noi considered action events;  Coim-ado  Air Poiiution
Ccmtroi  Regulations; Nationai  Emission Standard.

Over a 24 hour period; National  Emission Standard;  Coiorado Air
Poliution Controi Regulations

30 day average,  at least 3 years  of data avaiiable;  Nationai  Emission
S[andard;  Colorado Air Poiiution Controi Regulations

I hour average;  Coiorado Air Poiiution Controi Regulations.

Average over one month period; Colorado  Air Pollution Control
Regulations.

Monitor  emissions  at feast once a year by EPA Method 105; Beiow
Federai  limit of 3,200 grmdday; Colorado Air Poiiution Control
Regulations; National  Emission Standard.

Residential commercial  areas, dilution  with volumes ofodor-free  air;
Coiorado  Air Poilution Regulations.

40 CFR 6 I Subpart  M
5CCR  1001-10
Regulation 8, Part B

5CCRIOOI
Regulation 8, Section Vlll
40 CFR61.110

40 CFR 61.32
5CCRIOOI
Regulation 8, Section  111

40 CFR 61.32
5CCR  [001
Regulation 8, Part A

5CCR1OOI-10
Regulation 8, Part C,
Section  II

5CCR  1001-10
Regulation 8, Part C,
Section  1

5CCR 100 I
Regulation 8, Part A
40 CFR61.52

5CCR 100 I
Regulation 2

Aii other iand use areas, dilution  with  voiumes of odor-free air; Coiorado 5 CCR 100 I
Air Poliution Controi Regulations. Regulation 2

RMA  ARARS  1/96



Table  A*8 Standards  Pertaining  to Air Emissions  from Potential  Remedial  Actions Page 2 of 3

Parameter Concen[ralit)n [Inils Standard Citation

Opacity 20?$ .-. NO operation with emissions  exceeding  20’% opacity; Colo~do  Air 5 CCR 1001
[’oliution  Control Regulations. Fugitive dust measures  will be written Regulation  1, Section 11
into the project work pians in consultation  with  the state. Nuisance
guidelines and “no off-prope~”  transport guidelines apply to certain
sources of fugitive particulate  matter emissions.

.
Ambient  Air Quaiity Lead -1.5
Standards

pg/mJ (max.

arithmetic
mean average
over a caiendar
quarter)

TSP 75 & 260 pg/m3
(primary  std-

annuai
(geometric
mean), 24-hr )

PM-150&50 pg/m3 (24 hr
average
concentration
& annual
arithmetic
mean,
respectively)

Ozone -235 p#m3 (1 hr
averaging
time)

Sources  cannot cause or contribute to an exceedance of a national or 5 CCR 100 I -5, Regulation
Coiorado Ambient Air Quaiity Standard. 3

5CCRIOOI-14

Sources  cannot cause or contribute to an exceedance of a national or 5CCRIOOI-14
Coiorado Ambient Air Quaiity Standard.

Sources cannot cause or contribute to an exceedance  of a national  or 5CCRIO01-14
Colorado Ambient  Air Quality Standard.

Sources cannot cause or contribute to an exceedance of a national or
Colorado Ambient Air Quality Standard.

5 CCR 1001-14

RMAAR



Table  A48 Standards  Pertaining  to Air Emissions  from Potential  Remedial  Actions
Page 3 of 3

Parameter
Slandarcl Citation

(Uoncenlrali{ln (11}11s

N02-  100

S02 -700

co- lo&40 n~g/m’ (8 hr

and I hr
avcraglng  lime,

respccllvcly)

~Ig/llll  (annuai

average)

pg/m)  (3 hr
max once in
any 12 montil

period)

--IO, 50, and 300 Incremental

stds for
Category  Ii
pg/m)  (annual

arithmetic
mean, 24-hour

maximum,  and

3-hour

maximum)

-- 80,365,  1300 ~lg/m3 (annuai
mean , 24 hr
second

St~urces cann(ll cause or contribute  10 an exceedance of a national or
5CCRIOOI-14

(’{ll{~indu  AI~\bicnt Air Quaiity  Standard.

S(~urces cannot cause  or contribute  to an exceedtance of a national or
5CCR 1001-14

Colorado  An] bicnt Air Quality Standard.

%llrces  cannot cause or contribute  to an exceedance of a national or 5CCR  1001-14

Colorado Ambient Air Quality  Standard.

Sources  cannot cause or contribute to an exceedance of a national or
5CCRIOOI-14

Colorado Ambient Air Quality Standard.

Sources cannot  cause or contribute  to an exceedance of a national
40 CFR  50.4 and 50.5

secondary  ambient  air quality standard.

maximum, and
secondary  3 hr
second
maximum)

ppm parts per million

pgfm3 micrograms  per cubic meter
mglm3 milligrams  per cubic meter

RMAAJtARs  l/96



Appendix B

Agreement in Principle
Regarding a Water Supply Between

the Army, Shell, and SACWSD



AGREEMENT IN PRINCIPLE REGARDING A WATER SUPPLY BETWEEN
SOUTH ADAMS COUNTY WATER AND SANITATION  DISTRICT (SACWSD),
THE ARMY AND SHELL OIL COMPANY

1. PAYMENT BY THE ARMY AND SHELL WILL BE IN THREE ANNUAL
INSTALLMENTS, $16 MILLION, $16 MILLION, AND $16.8 MILLION. THE FIIWT
PAYMENT TO BE MADE WITHIN 90 DAYS OF 10CTOBER 1996. SUBJECT TO
THE AVAILABILITY OF FUNDS.

2. PAYMENT OF THE ABOVE SUM IS CONDITIONED ON ADHERENCE TO THE
FOLLOWING TERMS. OTHER TERMS AND CONDITIONS  WILL BE THE
SUBJECT OF FURTHER NEGOTIATION.

A. PAYMENTS WILL BE HELD IN TRUST FOR SACWSD. TRUSTEE TO
BE CHOSEN BY THE ARMY& SHELL WITH SACWSD CONCURRENCE.  ANY
INTEREST THAT ACCRUES MUST BE RETURNED TO THE ARMY AND SHELL.

B. SACWSD MUST HOOKUP OWNERS OF DOMESTIC WELLS IN THE
DLMP FOOTPRINT WHO CONSENT TO BE INCLUDED IN THE SOUTH ADAMS
COUNTY WATER AND SANITATION DISTRICT AND WHO CONSENT TO BE
HOOKED UP; AND SUCH HOOK UPS WILL BE COMPLETED NOT LATER THAN
THE 24TH MONTH AFTER THE DATE OF THE INITIAL PAYMENT FOR ‘lHOSE
WHO CONSENT BY THE 20TH MONTH iUTER THE INITXAL PAYMENT.
THOSE WHO REQUEST TO BE HOOWD UP AFTER THE 20TH MONTH WILL
BE HOOKED UP WITHIN A REASONABLE TIME. AS NOTED IN G, BELOW,
SACWSD WILL NOT BE RESPONSIBLE  FOR HOOKING UP MORE THAN 130
HOMES. SACWSD ALSO IS NOT RESPONSIBLE  FOR ExTENmw -rHE w
WATER DISTRIBUTION SYSTEM BEYOND TKE DIMP FOOTPRINT AS
FINALLY DETERMINED IN THE ON-POST ROD. THE MAIN WATER
DISTRIBUTION SYSTEM FOR THE HENDERSON AREA (12” DIAMETER PIPE
SYSTEM) WILL BE COMPLETED BY THE 24TH MONTH AFTER THE INITIAL
PA~. SACWSD WILL RECEIVE FROM THE TRUST ACCOUNT $3,950 FOR
EACH HOME CONNECED IN THE NEW SERVICE AREA AND $2,265 FOR
EACH HOME CONNECTED IN THE OLD SERVICE AREA, UP TO A TOTAL OF
130 HOMES. ATTACHED IS THE MAP THAT SHOWS THE LATEST DMP
PLUME WHICH IS TO BE UPDATED PNOR TO THE FINAL~mON OF THE
ON-POST ROD.

C. SACWSD MUST CONTMCT FOR WATER RIGHTS OR SUPPLY BY
NOT LATER THAN SIX MONTHS AFTER THE DATE OF THE FKNAL PAYMENT.

D. PAYMENTS FROM THE TRUST TO SACWSD MUST BE TIED
DIRECTLY TO THE ACQUISI~ON AND DELIVERY OF 4000 ACRE FEET OF

1



WATER AND THE HOOK UP OF WELL OWNERS IN THE HENDERSON AREA.
ALL EXPENDITURES  BY SACWSD PAID FROM THE TRUST ACCOUNT WILL
BE SUBJECT TO AUDIT BY THE ARMY AND SHELL. UP TO $43 MXLLION MAY
BE SPENT ACQUIIUNG AND DELIVERING THE 4000 ACRE FEET OF WATER
AND UP TO $4.65 MILLION MAYBE SPENT ON HOOK UPS IN THE
HENDERSON AREA. THE RE~G$1.15 MILLION IS TO OFFSET
INFLATIoN OR CONTINGENCIES. ANY EXPENDITURES CHALLENGED BY
THE ARMY, SHELL, OR THE TRUSTEE WILL BE SUBMXTTED TO THE
ALTERNATIVE DISPUTE RESOLUTION (ADR) kfEi’’HOD DESCRIBED XN E,
BELOW.

E. AN INDEPENDENT  QUALIFIED AGENT, WHO IS A SENIOR WATER
RESOURCE EXPERT Wm+ EXPERIENCE IN ACQUIRING AND DELIVERING
WATER WILL BE SELECTED BY SACWSD, WITH THE CONCURRENCE OF
THE ARMY AND SHELL, TO DIRECT THE SELECTION, ACQUISITION, AND
IMPLEMENTATION  OF A WATER SUPPLY ON BEHALF OF SACWSD THAT
CAN BE OPERATIONAL BY 1 OCTOBER 20@I. THE TERMS OF THE AGENCY
WILL BE AGREED UPON SACJJND, THE ARMY AND SHELL. THE ARMY AND
SHELL WILL CONCUR WITH THE DESIGN OF AND SUBSEQUENT BID
PACKAGES FOR THE WATER DELIVERY SYSTEM. THE CONSTRUCTION
FIRM OR FDUVSS TO CONSTRUCT THE PROJECT OR PROJECTS WILL BE
SELECTED BY COMPETITIVE BID BASED ON A SOLICITATION  PROCESS
CONCURRED IN BY THE ARMY AND SHELL. THE COSTS ASSOCIATED WITH
IMPLEMENTING THIS SECTION W?LL BE PAID FROM THE TRUST ACCOUNT.
ANY DISAGREEMENT ARISXNG REGARDING THE IMPLEMENTATION OF THIS
SECTION WILL BE SUBMITTED TO A FORM OF ADR CONSISTING  OF
SUBMISSION OF THE DISPUTE TO THREE WATER RESOURCE EXPERTS; ONE
SELECTED BY TEE ARMY AND SHELL; ONE SELECTED BY SACWSD; AND
ONE SELECTED BY THE INDEPENDENT AGENT OR BY THE AGREEMENT OF
THE TWO SIDES IF THERE IS NO INDEPENDENT AGENT. THE COST OF ADR
WILL BE BORNE BY THE PARTIES WITH EACH SIDE PAYING FOR ITS
EXPERT AND EACH S~E PA~G 50Vo OF THE COST OF TKE EXPERT FOR
THE INDEPENDENT AGENT.

F. ALL FUNDS RE~G IN THE TRUST ACCOUNT AT THE
COMPLETION OF THE WATER PROJECTOR ON 1 OCTOBER 2004,
WHICHEVER OCCURS FIRST, WLL REVERT TO THE ARMY AND SHELL.
REVERSION INCLUDES ANY SAWNGS REALXZED BY SACWSD FROM COST
SHARING PROJECTS WITH OTHER ENTITIES. REVERSION MAY BE DELAYED
WHERE UNIOIOWN OR UNEXPECTED  CONDITIONS OR CIRCUMSTANCES
PREVENT COMPLEmON OF M PROmCT By I OCTOBER 2004. VU=Tm=S
AND FOR HOW LONG, REVERSION SHOULD BE DELAYED WILL BE SUBJECT
TO THE METHOD OF ADR DESCRIBED IN E, ABOVE.
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AND PROVIDE WATER AND HOOK UP WELL OWNERS, SUBJECT TO THOSE
WELL OWNERS’ CONSENT TO INCLUSION WITHIN THE DISTRICT. SACWSD-
WILL BE RESPONSIBLE FOR PERMI’ITING, ADJUDICATION, AND OTHER
REQUIREMENTS OF STATE AND FEDER4L LAW.

K. PARTICIPATION BY THE ARMY AND SHELL, OR BY THEIR
REPRESENTAITVES,  IN OVERSIGHT IN NO WAY CONSTITUTES  AN EXPRESS
OR IMPLIED WA.IUWWY OR REPRESENTATION REGARDING THE
ADEQUACY, SUITABILITY, OR LEGALITY OF SACWSD OR THE
INDEPENDENT  AGENT’S ACTIONS TO OBTAIN OR PROVIDE WATER.

L. ALL PARTIES RESERVE ANY RIGHTS THEY MAY HAVE
REGARDING NONPERFORMANCE  BY THE OTHER  PARTIES.

M. THIS AGREEMENT IS SUBJECT TO COMPLIANCE WITH ALL
APPLICABLE LAWS AND WILL BECOME EFFECTIVE AND B~ING WHEN
INCORPOIUTED BY REFERENCE IN THE ON-POST ROD.

N. THE AMOUNT AGREED UPON IS SUBJECT TO APPROPRIATE
CREDITS FOR ANY ARMY AND SHELL CONTRIBUTIONS TO WATER OR
INFIUSTRUCTURE, SUBJECT TO SACWSD APPROVAL. APPROVAL WILL
NOT BE WITHHELD UNREASONABLY. DISPUTES WILL BE SUBMITIED TO
THE METHOD OF ADR DESCRIBED IN E, ABOVE.

O. ALL PARTIES WILL PUBLICLY SUPPORT THIS AGREEMENT.

P. ALL O&M COSTS ASSOCIATED WITH THE ACQUISITION AND
DELIVERY OF WATER AND WITH THE HOOKUP OF WELL OWNERS WILL BE
SACWSD’S RESPONSIBILITY. THE ARMY WILL SUPPORT ANY NECESSARY
AMENDMENTS TO ALLOW THE KLEIN FUND ALSO TO BE USED FOR O&M
COSTS FOR THE NEW WATER SYSTEM.

Q. QUARTERLY PROGRESS REPORTS WILL BE MADE BY SACWSD, OR
ITS REPRESENTATIVE,  TO THE RMA COUNCIL.

R. THE ARMY OR SHELL WILL PAY, IF NECESSARY,  WITHIN 30 DAYS
AFTER SIGNATURE OF THE ROD, A SUM NOT TO EXCEED $1 MILLION TO
PURCHASE AN OPTION ON WATER AGREED TO BY SACWSD, THE ARMY
AND SHELL. THIS SUM WILL BE CREDITED AGAINST THE FIRST ANNUAL
PAYMENT UNDER SECTION 1, ABOVE.

version 10- 26/01/96
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