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APPENDIX C - LIST OF ABBREVIATIONS

Analyte Groups and Selected Analytes

DBCP Dibromochloropropane

ICP metals Metals analyzed for by inductively coupled argon plasma Spectroscopy;
includes cadmium, chromium, copper, lead, and zinc

oCP Organochlorine pesticide

ONC Organonitrogen compound

OPHGB Organophosphorous compound, GB-agent related

OPHP Organophosphorous compound, pesticide related

OSCH Organosulfur compound, herbicide related

OSCM Organosulfur compound, mustard-agent related

VAO Volatile aromatic organic

VHC Volatile hydrocarbon

VHO Volatile halogenated organic

National Acts and Organizations

Army U.S. Army

CERCLA Comprehensive Environmental Response, Compensation,
and Liability Act

CFR Code of Federal Regulations

COE U.S. Army Corps of Engineers

EPA U.S. Environmental Protection Agency

Local Terminology

AA/GAC Activated alumina/granular activated carbon

ACM Asbestos-containing material

CMP Comprehensive Monitoring Program

FFA Federal Facility Agreement

HBSF Hydrazine blending and storage facility

ICS Irondale Containment System

IRA interim response action

ISV In situ vitrification

NBCS North Boundary Containment System

NWBCS Northwest Boundary Containment System

PMRMA U.S. Army Program Manager for Rocky Mountain Arscnal

RI remedial investigation

RIC Rocky Mountain Arsenal Information Center

RI/FS Remedial Investigation/Feasibility Study

RISR Remedial Investigation Summary Report
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Rocky Mountain Arsenal
State of Colorado
Tentatively identified compound

Ebasco Services Incorporated

Environmental Sciences and Engineering, Inc.
Harding Lawson and Associates
Morrison-Knudsen Engineering

Shell Oil Company

Woodward-Clyde Consultants

Measurements and Quantities

ft
in.
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pg/l
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Feb
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Foot, feet
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Micrograms per liter

January
February
March
April

May

June

July
August
September
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C-vii

RF53/TOC0064RFS 11/14/91 11:38 am dm



C.1 INTRODUCTION

While not strictly a component of the remedial investigation (RI), many of the interim
response actions (IRAs) at the Rocky Mountain Arsenal (RMA) were undertaken in response
to information generated in the course of the RI. These actions were implemented in order to
expedite the mitigation of contamination prior to the selection of final remedial actions.
Thirteen IRAs have been identified by the U.S. Army (Army) in cooperation with the U.S.
Environmental Protection Agency (EPA), the State of Colorado (State), and Shell Oil
Company (Shell). These IRAs are considered "necessary and appropriate” for implementation
prior to the final remediation decisions at RMA (FFA, 1989/RIC 89068R01). Actions
requiring removal of material are to be carried out in accordance with Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and its regulations and
are to be consistent with and contribute to the efficient performance of the final response
actions for the on-post and off-post operable units (PMRMA, 1988a/RIC 88131R01). Table
RISR C.1-1 lists the 13 IRAs and their specific objectives. Figure RISR C.1-1 identifies IRA
locations with the exception of three IRAs: Asbestos Removal, Fugitive Dust Control, and
Closure of Abandoned Wells on RMA. Locations of these are not shown because they are

being conducted at numerous individual sites across RMA.

The procedure for IRA implementation is set forth in Section XXII of the Federal Facility
Agreement (FFA) (FFA, 1989/RIC 89068R01). Figure RISR C.1-2 outlines the typical IRA
process. This process applies to most RMA IRAs. For a variety of technical reasons, a
slightly different process was used for the following IRAs: Improvements of the North
Boundary Containment System and Evaluation of all Existing Boundary Containment
Systems; Closure of Abandoned Wells on RMA; Basin F Liquids, Sludges, and Soils
Remediation; and Fugitive Dust Control (PMRMA, 1988a/RIC 88131R01). Several of the
IRAs consist of a number of parts that are referred to as components in the text. The actual
or estimated schedule deadlines for the various phases and components of the 13 IRAs are
listed in Table RISR C.1-2. Implementation of the various IRAs will impact a number of

media at RMA. The type and extent of media impact will depend on the type of response

C-1
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Table RISR C.i-1. Interim Response Actions at the Rocky Mountain Arsenal Page 1 of 2

IRA

OBJECTIVE

«  Groundwater Intercept and Treatment System
North of RMA

« Improvement of the North Boundary
Containment System and Evaluation of
Existing Boundary Containment Systems

«  Groundwater Intercept and Treatment System

North of Basin F

+  Closure of Abandoned Wells on RMA

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

. Basin F Liquids, Sludges, and Soils
Remediation

» Building 1727 Sump Liquid

»  Closure of the Hydrazine Facility

« Fugitive Dust Control

« Sewer Remediation

o  Ashestos Removal

« Remediation of Other Contamination Sources
("Hot Spots")

RF5/TBL0003 11/791 2:15 pm pf

C-2

Eliminate much of the potential for any future
exposure from contaminated alluvial groundwater
plumes north of RMA.

Evaluate and improve, as necessary, all RMA
boundary systems.

Intercept and treat contaminated alluvial groundwater
originating from the Basin F area to make boundary
systems more efficient.

Identify, locate, examine, and properly close old or
unused wells on RMA to prevent migration of
contamination between aquifers.

Intercept and treat contaminated groundwater in the
alluvial aquifer between Basins A and F, to make
boundary systems more efficient.

Mitigate any potential for infiltration of contaminants
to the groundwater, preclude potential for volatile
emissions, eliminate any potential impact of Basin F
on wildlife, and remediate Basin F liquids.

Remediate contaminated liquid in the Building 1727
sump to mitigate any remaining threat of release of
liquids from this sump.

Mitigate any threat of release of wastewater stored at
this facility and remediate the aboveground structures.

Mitigate as expeditiously as possible any threat of the
release of wind-blown contaminated dust.

Eliminate the RMA sanitary sewer as a potential
conduit for contaminant flow.

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

Mitigate the threat of releases from selected “hot
spots” contamination sources.



Table RISR C.1-1. Interim Response Actions at the Rocky Mountain Arsenal Page 2 of 2

IRA OBJECTIVE

« Pretreatment of CERCLA Liquid Waste «  Treat wastewater resulting from CERCLA-related
activities at RMA.

(PMRMA, 1988a/RIC 88131R01, modified)

C-3

RES/TBLO003 117791 215 pm pf



Morth of RMA
Intercept Areg

|
North Boundary
Confamnment System

MNorthwest! Boundory
Containment System

Basin F
Intercepl Areq

&

/

Irandole Confoinment
System

= Army (Complex | Disposal )
Trenches

Shell Trenches™ .

L Hydrazine Blendi T
and Sloroge Fi;ﬂ:lllr:jir

Rail i
Classificotion
Yord

|
|

Legend
=3 1RA Location A
B .ocotion of Other Contaminotion Sources ('Hot Spots') IRA Components —_N —
[) Areo proposed for siting CERCLA Liguid Waste Pretreatment Facility

Sonifary Sewer [l
Nete: Asbestos Remowvol,Fugitive Dust Control, and Abandoned Well Closure

IRAs not shown. These IRAs are being conducted at numerous sites e

throughout RMA,
Prepared for: FIGURE RISR C.I-1
U.S. Army Program Manager Location Map for Interim Response
Action Areas at the Rocky Mountain
Arsenal

Rocky Mountain Arsenal
Prepared August 1991 Prepared by:Ebasco Services Incorporated

= —— Rocky Mountoin Arsenal On-Past Boundary

i [ R S
0

for Rocky Mountain Arsenal




Identification of proposed
tnerim Response Action

Army initaiss Assessment

Army selects inital
draft ARARS

Army ransmits dat

Army notfies others
that Draft Final Decision
Document serves as Final

Final Decision Document

fLevcensacnsasascesassssansan

Design work by Lead Party

Lead Party issuss
implementation Document

Source: PMRMA, 10082

U. S. Army Program Managef
for Rocky Mountain Arsenal

Prepared August 1981

Figure RISR C.1-2
Typical interim Response Action Process

WW:EMWW

C-5




9-0

Table RISR C.1-2. Proposed IRA Schedule Deadlines Page 1 of 4
Final Final Decision Implementation Start Complete

IRA Assessment* Document* Document* Construction* IRA*

Groundwater Intercept and Dec 88 Jul 89 Oct 90 (Sep 91) (Dec 92)

Treatment System North of RMA

Improvement of the North Boundary

Containment System and Evaluation of all

Existing Boundary Containment Systems

« North Boundary Containment System Jan 89 Apr 89 Jan 90 Feb 90 Dec 90
Evaluations and Improvements

. Northwest Boundary Containment System -- Jun 90 Jun 90 Jun 90 (Nov 91)
Assessment and Improvements
(Short-Term Objectives)

« Northwest Boundary Containment System May 91 (Aug 91) (Aug 92) (Dec 92) (Sep 93)
Assessments and Improvements
(Long-Term Objectives)

« North Boundary Containment System --- Jul 88 Jul 88 Sep 88 Dec 88

Groundwater Recharge Trenches

*Estimated dates shown in parentheses

**Construction phase completed; IRA operation/trea

RES1/TBLO0O4.RF5 1177/91 2:30 pm sma

tment continuing
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Table RISR C.1-2. Proposed IRA Schedule Deadlines

Page 2 of 4

Final Final Decision Implementation Start Complete

IRA Assessment* Document* Document* Construction* IRA*
Groundwater Intercept and Jul 88 Dec 88 Aug 89 Dec 89 Sep 90"
Treatment System North of Basin F
Closure of Abandoned Wells --- Jun 88 --- Apr 88 Feb 90
Groundwater Intercept and Sep 88 Feb 89 Jun 89 Nov 89 Jul 90
Treatment System in the Basin A
Neck Area
Basin F Liquids, Sludges, and Soils
Remediation
« Basin F Remediation - Liquids, --- Jan 88 --- Mar 88 May 89

Sludges, and Soils Removal

(Phase I)
« Basin F Remediation - Liquids Dec 89 May 90 Dec 90 Mar 91 July 95

Treatment (Phase II)

*Estimated dates shown in parentheses
**Construction phase completed; IRA operation/treatment continuing

RFS51/TBLOOO4.RF5 117791 2:30 pm sma
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Table RISR C.1-2. Proposed IRA Schedule Deadlines

Page 3 of 4

Final Final Decision Implementation Start Complete
IRA Assessment* Document* Document* Construction* IRA*
Building 1727 Sump Liquid Aug 88 Dec 88 May 89 Jul 89 Nov 89"
Closure of the Hydrazine Facility Jun 88 Nov 88 Dec 90 (Aug 91) (Jul 92)
o Phase | Jun 88 Nov 88 Jan 91 (Oct 91) (Jul 92)
o Phase Il Jun 88 (Jun 91) (Jul 91) (Aug 91) (Jul 92)
Fugitive Dust Control --- --- --- Sep 87 (Jun 91)**
Sewer Remediation Oct 88 Apr 89 Jan 90 Jan 91 (Mar 92)
Asbestos Removal
« Phases I and I Apr 88 --- --- Sep 88 Dec 89
« Phase Il (Sep 92) --- - (Oct 92) (Dec 95)

*Estimated dates shown in parentheses

**Construction phase completed; IRA operation/treatment continuing
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Table RISR C.1-2. Proposed IRA Schedule Deadlines Page 4 of 4
Final Final Decision Implementation Start Complete

IRA Assessment* Document* Document* Construction® IRA*

Remediation of Other Contamination

Sources ("Hot Spots")

« Lime Settling Basins Nov 89 Mar 90 Nov 90 (Jan 92) (Jun 93)

« M-1 Settling Basins Nov 89 Mar 90 Dec 90 (Nov 91) (Dec 92)

« Motor Pool Area- Nov 89 Mar 90 Nov 90 (Jun 91) (Mar 92)
Trichloroethylene Plume

« Rail Classification Yard- Nov 89 Mar 90 Aug 90 Dec 90 (Jun 91)
DBCP Plume

« Army Complex Disposal Jan 90 May 90 Sep 90 Nov 90 (Jun 93)
Trenches

« Shell Trenches Jan 90 May 90 Dec 90 Mar 91 (Nov 91)

« South Tank Farm Plume Jun 90 (May 91) (Jul 91) (Nov 91) (Mar 94)

Pretreatment of CERCLA Liquid Dec 89 Jun 90 Jan 91 (Jun 91) (Jul 92)

Waste

*Estimated dates shown in parentheses
**Construction phase completed; IRA operation/treatment continuing
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action being performed. Potential impacts to the water medium, for example, may be the
result of improvements to or construction of groundwater intercept and treatment systems that
would reduce the migration of contaminated groundwater. Table RISR C.1-3 lists media
potentially impacted by the implementation of each specific IRA. The 13 IRAs identified as
of May 1991 are summarized in this report. Reports generated for these IRAs (Technical
Plans, Alternatives Assessment Reports, Decision Documents, Implementation Documents,
and Operational Reports) are listed in Table RISR C.1-4.

C.2 GROUNDWATER INTERCEPT AND TREATMENT SYSTEM NORTH OF RMA

ORI INL VY e e —————

The Groundwater Intercept and Treatment System North of RMA IRA consists of the
assessment, selection, and construction of one or more off-post pump and treat systems (FFA,
1989/RIC 89068R01). The specific objectives of this IRA are to continue off-post
groundwater monitoring, provide an alternative drinking water supply for residents, mitigate
the off-post migration of contaminated alluvial groundwater, and treat contaminated alluvial

groundwater to improve off-post groundwater quality (HLA, 1989a/RIC 89222R01).

C.2.1 DESCRIPTION

The Groundwater Intercept and Treatment System North of RMA is in a 4-square-mile area
north of RMA and south of the O’Brian Canal (Figure RISR C.1-1). Volatile halogenated
organics (VHOs), volatile aromatic organics (VAOs), volatile hydrocarbons (VHCs),
organochlorine pesticides (OCPs), GB agent-related organophosphorous compounds
(OPHGBS), herbicide-related organosulfur compounds (OSCHs), mustard agent-related
organosulfur compounds (OSCMs), dibromochloropropane (DBCP), arsenic, mercury, and the
ICP metals (cadmium, chromium, copper, lead, and zinc) have been detected in two off-post
groundwater contaminant plumes, referred to as the First Creek Plume and the Northern
Plume (HLA, 1989a/RIC 89222R01).

C-10
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Table RISR C.1-3. Media Potentially Impacted by IRAs Page 1 of 1

IRA Soils Water Structures Air Biota

Groundwater Intercept and Treatment X
System North of RMA

Improvement of the North Boundary System X

and Evaluation of all Existing Boundary

Systems

Groundwater Intercept and Treatment X X
System North of Basin F

Closure of Abandoned Wells on RMA X

Groundwater Intercept and Treatment X X

System in the Basin A Neck Area

Basin F Liquids, Sludges, and Soils X X X X X
Remediation

Building 1727 Sump Liquid X X X

Closure of the Hydrazine Facility X X

Fugitive Dust Control X X X X X
Sewer Remediation X X X

Asbestos Removal X X
Remediation of Other Contamination X X X X X

Sources ("Hot Spots”)

Pretreatment of CERCLA Liquid Waste X

RES1/TBLO00SRES 11/791 2:31 pin sma



Table C.14 List of Interim Response Action Reports for Rocky Mountain Arsenal Page 1 of 14
IRA Report Title Version Date Task RIC Number
Interim Response Action - Draft Final Technical Program Plan FY88 - FY92 (Remedial Investigation/Feasibility - 12/87 - 88007R02
General Study/Interim Response Actions)
Rocky Mountain Arsenal Draft Final Technical Program Plan FY88 - FY92 Remedial - 2/88 - 88110R01
Investigation/Feasibility Study/Interim Response Actions, Volumes 1and 11
Final Technical Program Plan FY88-FY92 (Remedial Investigation/Feasibility - 3/88 - 88130R01
Study/Interim Response Actions), Volumes 1 and 11
Groundwater Intercept and Off-post Interim Response Action Altematives Assessment Draft Final Report (IRA) 22 5/88 39 88033R01
Treatment System North of . )
RMA Off-post Interim Response Action Altematives Assessment Draft Final Report (IRA) 23 12/88 - 89062R02
Decision Document for the Ground Water Intercept and Treatment System - 12/38 - 89062R01
North of Rocky Mountain Arscnal (IRA)
0
— Draft Final Decision Document for the Ground Water Intercept and Treatment System - 4/89 - 89122R02
» North of Rocky Mountain Arsenal Interim Response Action (IRA)
Draft Final Work Plan for the Ground Water Intercept and Treatment System North of - 6/89 - 89192R03
Rocky Mountain Arsenal Interim Response Action (IRA)
Revised Draft Final Decision Document for the Ground Water Intercept and Treatment - 6/39 - 89192R02
System North of Rocky Mountain Arsenal Interim Response Action (IRA)
Final Decision Document for the Ground Water Intercept and Treatment System North - /89 - 89222R01
of Rocky Mountain Arsenal Interim Response Action (IRA)
Off-post Interim Response Action and Remedial Investigation/Feasibility Study Draft . 8/39 - 89268R02
Final Field Operations Procedures Plan RIFS1 (IRA) ;
Off-post Interim Response Action and Remedial Investigation/Feasibility Study Draft - 8/39 - 89268R03
Final Health and Safety Plan RIFS1 (IRA)
Off-post Operable Unit Draft Final Quality Assurance Plan RIFS1 (IRA) - 8/89 - 89268R01
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Table C.1-4 List of Interim Response Action Reports for Rocky Mountain Arsenal _Page20f 14
IRA Report Title Version Date Task RIC Number
Improvement of the North Rocky Mountain Arscnal North Boundary/Containment Treatment System Operational - 6/87 . 87320R01
Boundary System and Assessment Report FY85/FY86, Volumes|1 - 111
Evaluation of all Existing
Boundary Sysicms Rocky Mountain Arsenal Northwest Boundary/Containment Treatment System Baseline - 12/87 - 88054R01
Conditions Sysiem Startup and Operational Report FY85/FY86, Volumes 1 - 111
Summary of WES Analysis of Proposed Recharge Trench System for RMA North - 1/88 - 88155R01
Boundary
l:‘:nnh Boundary System Component Response Action Assessment Final Technical - 2/38 36 88063R08
PmposedlnuimenﬂWaluRedmeSywnNorﬂt Boundary Area - 2/38 - 88130R01
PmposedDecisimDocunmtforﬂvelRAforﬂvelmwovemtofﬂwNm&Bmdsy - 4/38 - 88141R02
System at Rocky Mountain Arsenal via Construction of Ground Water Recharge
0 Trenches (IRA)
[ory
w Rocky Mountain Arscnal North Boundary Flow Rates July 1986 - September 1987 - 5/88 - 88153R01
Rocky Mountain Arsenal Northwest Boundary Flow Rates: July 1986 - September - 5/38 - 88153R02
1987
Draft Final Decision Document for the Interim Response Action for the Improvement - 6/88 - 88328R03
of the North Boundary Sysiem at RMA via Construction of Ground Water Recharge
Trenches (IRA)
Water Elevation Report for the North Boundary System October 1986 - September - 6/88 - 88159R01
1987
Water Elevation Report for the Northwest Boundary System October 1986 - September - 6/88 - 88159R02
1987
Final Decision Document for the Interim Response Action for the Improvement of the - 7/88 - 88329R03

North Boundary System at Rocky Mountain Arscnal via Construction of Ground Water
Recharge Trenches (IRA)
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Table C.14 Listof Interim Response Action Reports for Rocky Mountain Arsenal

Page 3 of 14

IRA Report Title Version Date Task RIC Number
Improvement of the North Implementation Document for IRA to Improve the North Boundary System via - 9/88 - 89139R01
Boundary System and Evaluation  Construction of Ground Water Recharge Trenches (IRA)
of all Existing Boundary Sysiems
(continued) Boundary Systems Monitoring Final Trenches Plan - RMA - 9/88 25 88293R10
North Boundary System Component Response Action Assessment Draft Final Report, 21 11/88 36 88334R01
Volumes -1
North Boundary System Component Response Action Assessment Draft Final Report, 22 11/88 36 88344R02
Volumes I - I
Rocky Mountain Arsenal North Boundary Containment/Treatment System Operational - 11788 - 89263R01
Assessment Report FY87 Final Report
Rocky Mountain Arsenal Northwest Boundary Containment/Treatment Sysiem - 11/88 - 89263R02
Operational Assessment Report FY87 Final Report
0
— Boundary Control Systems Assessment Remedial Investigation Draft Final Report, 2.1 12/88 25 89024R02
» Volumes1 - IIl
Decision Document for the North Boundary System Improvements Interim - 1/89 - 89032R01
Response Action at the Rocky Mountain Arsenal (IRA)
North Boundary System Component Response Action Assessment Final Report, 31 2/89 36 89103RO1
Volumes 1 and Il
Final Decision Document for the North Boundary System Improvements Interim - 4/39 - $9100R01
Response Action at the Rocky Mountain Arsenal (IRA)
Start-up Pesformance of Ground Water Recharge Trenches, Rocky Mountain Arsenal - 8/89 - 89277R01
Implementation Document for Recharge Trench Project for the North Boundary System - 11/89 - 90002R08
Improvements (IRA)
Implementation Document for Recharge Trench Project for the North Boundary System - 190 - 90039R02

Improvements (IRA)

RIFS5/Table C.1-4 8/16/91 2:01 PM hrw



Table C.1-4 List of Interim Response Action Reports for Rocky Mountain Arsenal

_Page4of 14

IRA Report Title Version Dato Task RIC Number
Improvement of the North Implementation Document for North Boundary Sysiem Improvements - 390 - 90102R04
Boundary System and Evaluation IRA Treatment System Modifications, Volumes 1 - 111
of all Existing Boundary Sysiems ’
(continued) Implementation Document for Northwest Boundary System Short-Term Improvements - 5/90 - 90192R02
(IRA) Final
Implementation Document for Northwest Boundary System Short-Term Improvements - 491 - 91162R01
IRA Southwest Extension Addendum to Final
Northwest Boundary System Long-Term Improvements IRA B(ii) Final Assessment 3.2 691 - 91172R01
Document '
Proposed Decision Document Northwest Boundary System RMA Long-Term 20 91 - 91172R03
Improvements IRA
Ground Water Intercept and Final Ground Water Intercept and Treatment Systems North of Basin F Interim 31 /88 - 88231R01
o Treatment System North of Response Action Aliernatives Assessment (IRA)
' Basin F
9 Decision Document for the Interim Response Action for the Ground Water - 8/88 - 88329R01
Intercept and Treatment System North of Basin F at Rocky Mountain Arsenal (IRA)
Final Decision Document for the Interim Response Action for the Ground Water - 12/88 - 88349R01
Intercept and Treatment System North of Basin F at Rocky Mountain Arsenal (IRA)
Preliminary Engineesing Design Package for the Ground Water Intercept and Treatment - 4/89 - 89100R03
System North of Basin F Imerim Response Action (IRA)
Implementation Document for Ground Water Intercept and Treatment System North of - 10/89 - 89312R01
Basin F, Volumes 1 - 11l (IRA)
Closure of Abandoned Drah Final Technical Plan Abandoned Well Program - 5/81 k) 8$7277R03
Wells on RMA
Final Technical Plan Abendoned Well Program 31 2/88 k) 88076R07
Final Technical Plan Abandoned Well Program 13 2/88 k) 88126R05
Decision Document for the Interim Response Action for the Closure of - 388 - 88141R01

Abandoned Wells at Rocky Mountain Arssenal (IRA)
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Table C.14 List of Interim Response Action Reports for Rocky Mountain Arsenal Page S of 14
IRA Report Tide Version Date Task RIC Number
Closure of Abandoned Wells on Draft Final Decision Document for the Interim Response Action for the Closure of - 6/88 - 88328R06
RMA (continued) Abandoned Wells at Rocky Mountain Arsenal (IRA)
Final Decision Document for the Interim Response Action for the Closure of - 6/88 - 88329R05
Abandoned Wells at Rocky Mountain Arsenal (IRA)
Draft Final Report Abandoned Well Program, VolumesI -1V 20 9/38 37 88356R01
Final Task Plan RMA Abandoned Well Closure Program (IRA) 30 5/89 - 89192R04
Draft Final Report Rocky Mountain Arsenal Abandoned Well Closure Interim 20 11789 - 90032R01
Response Action (IRA)
Final Report Rocky Mountain Arsenal Abandoned Well Closure Interim Response 30 2/90 - 90072R07
Action
0 Groundwater Intercept and Draft Final Basin A Neck Ground Water Intercept and Treatment System Interim 22 6/38 - 88328R04
5 Treatment System in the Basin A Response Action Aliernatives Assessment (IRA)
Neck Area
Final Basin A Neck Ground Water Intercept and Treatment System Interim Response 32 9/38 - 88330R02
Action Altematives Assessment (IRA)
Decision Document for the Basin A Neck Ground Water Intercept and - 9/88 - 88329R04
Treatment Sysiem Interim Response Action at the Rocky Mountain Arsenal (IRA)
Draft Final Decision Document for the Basin A Neck Ground Water Intercept and - 12/88 - 88352R01
Treatment Sysiem Interim Response Action at the Rocky Mountain Arsenal (IRA)
Final Decision Document for the Basin A Neck Ground Water Intercept and Treatment - 2/89 - 89032R02
System Interim Response Action at the Rocky Mountain Arsenal (IRA)
Implementation Document for Interim Response Action for the Ground Water Intercept - 6/89 - 89192R01
System for Basin A Neck at the Rocky Mountain Arsenal (IRA)
Impiementation Document for Ground Water Intercept and Treatment System for Basin - 8/89 . 89262R05

A Neck (IRA) Volumes 1 - Tl
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Table C.14 List of Interim Response Action Reports for Rocky Mountain Arsenal Page 6 of 14
IRA Repont Title Version Date Task  RIC Number
Basin F Liquids, Sludges, and Preliminary Design Specification for Tnterim Action, Rocky Mountain Arsenal Basin F - 4/87 - 89010R01
Soils Remediation
959% Submittal Design Analysis Notebook for Interim Action, Rocky Mountain - 4817 - 89011R01
Arsenal Basin F
Hazardous Waste Cleanup Interim Action of Basin F - 5/87 - 87176M03
Draft Bencll-scalé Laboratory Incineration of Basin F Wastes, Rocky Mountain Arsenal - 5/817 17 87126R01
Site Specific Safety Plan for Interim Action, Rocky Mountain Arsenal Basin F - 5/817 - 87176R02
Interim Action of Basin F Hazardous Waste Cleanup Specifications for Service - 587 - 87176R01
Contract
Absorption Testing and Monitoring of Ammonia and Volatile Organics, Basin F, - 6/87 . 87236R02
Rocky Mountain Arsenal, Commerce City, CO
Literature Research and Review of Ground Water Quality and Treatment Systems for - 6/87 - 87198R01
Basin F, Rocky Mountain Arsenal Final Engineering Report
Design Analysis Notebook for Interim Action, Rocky Mountain Arsenal Basin F - m - 87271R03
60% Design Cost Estimate Interim Action, Rocky Mountain Arsenal - 8/87 - 87289R01
Basin F
Laboratory Investigation of Organic Contaminant Immobilization by Proprietary - 8/87 . 87271R04
Processing of Basin F Liquid, Rocky Mountain Arsenal, Deaver, CO
Draft Final Technical Plan for Basin F Interim Response Action Support 22 9/87 k)| 87307R01
Draft Final Bascline Contamination Asscssment Basin F Tank Site, Army Sites North - 10/87 21 87314R01
Feasibility Analysis Basin F Interim Well System Rocky Mountain Arsenal and . 12/87 - 88162R03
Results from Shallow Seismic Reflection Surveys near Reservoir B
Final Technical Plan Basin F Interim Response Action Support 31 12/87 3 87336R09
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Table C.14 List of Interim Response Action Reports for Rocky Mountain Arsenal _Page7of 14
IRA Report Title Version Date Task RIC Number
Basin F Liquids, Sludges, and Final Decision Document for the Interim Action of Basin F Hazardous Waste Cleanup, - 88 - 88141R03
Soils Remediation (continued) Rocky Mountain Arsenal (IRA)
Draft Final Baseline Contamination Assessment Basin F Tank Site, Army Sitcs North . 1/88 21 88103R03
Data Report for the Health and Safety and Air Monitoring Program for the SIP - 3/88 - 89116R01
Engincering Basin F Tankage Project at the Rocky Mountain Arscnal
Draft Bench Scale Laboratory Incineration of Section 36 Wastes (Expansion Program) - 3788 17 88097R04
Rocky Mountain Arsenal
Evaluation of Three Leading Innovative Technologics for Potential Application 10 . 4/88 - 88364R01
Basin F Materials at Rocky Mountain Arsenal
Phase I Site Investigation and Analysis Basin F Ground Water Treatment Interim - 6/88 - 88189R0S
Response Action RMA, Commerce City, CO, Safety Health and Emergency Response
0 Plan (IRA)
=) Phase I Site Investigation and Analysis Basin F Ground Water Treatment Interim - 6/88 - 88189R02
Response Action RMA, Commerce City, CO, Analytical Work Plan for Ground Water
(IRA)
Phase I Site Investigation and Analysis Basin F Ground Water Treatment Interim - 6/88 - 88189R04
Response Action RMA, Commerce City, CO, Foundation Soil Investigation Work
Plan (IRA)
Phase | Site Investigation and Analysis Basin F Ground Water Treatment Interim - 6/88 - 88189R03
Response Action RMA, Commerce City, CO, Field Investigation Work Plan (IRA)
Phase I Site Investigation and Analysis Basin F Ground Water Treatment Interim - 6/88 - 88189R01
Response Action RMA, Commerce City, CO, General Work Plan (IRA)
Final Volume 1 Summary Report for Incineration of Basin F Wastes at Rocky . 9/38 17 88286R01
Mountain Arsenal
Final Volume 2 Selection of Incineration Technology of Basin F Wastes at Rocky . 9/88 17 88286R02

Mountain Arsenal
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Table C.14 List of Interim Response Action Reports for Rocky Mountain Arsenal _Page8of 14
IRA Report Title Version Date Task RIC Number
Basin F Liquids, Sludges, and Final Volume 3 Analysis of Pilot Plant Alternatives for the Incineration of Basin F - 9/38 17 88286R03
Soils Remediation (continued) Wastes at Rocky Mountain Arsenal
Final Volume 4 Bench-scale Laboratory Incineration of Basin F Wastes at Rocky - 9/88 17 88286R04
Mountain Arsenal
Final Volume 5 Bench-scale Laboratory Incineration of Section 36 Wastes (Expansion - 9/88 17 88286R03
Program) at Rocky Mountain Arscnal
Final Volume 6 Full Scale Incincration System Conceptual Design for Basin F - 9/88 17 88286R06
Wastes, Rocky Mountain Arsenal
Rocky Mountain Arsenal Basin F Liquid Treatment Interim Response Action - 10/88 - 89192R05
Technology Inventory and Screening (IRA)
Evaluation of Three Leading Innovative Technologies for Potential Application to - 11/88 - 89004R01
0 Basin F Materials at Rocky Mountain Arsenal
© Examination of Odors Associated with Rocky Mountain Arscnal Basin F . 11/88 . 89061R02
Technical Support for Basin F Liquids Remediation Rocky Mountain Arsenal, 21 12/38 - 89101R01
Commerce City, CO, Draft Task Pian, Volume 1 (IRA)
Phase I Site Investigation and Analysis Basin F Ground Water Treatment Interim - 1/89 - 89012R01
Response Action Preliminary Geotechnical and Ground Water Report
Final Task Plan Task IRA-2 Basin F Liquids Treatment Design, Volumes I - Il (IRA) 3.0 389 IRA-2 89192R06
- 1 Miltion BuvHour Piloi Study for Morrison - Knudsen Engincers on RMA Basin F - 4/89 - 89291R01
Liquid
Draft Final Treatment Assessment Report Task IRA2 Basin F Liquids Treatment . 10/89 1RA-2 89282R03
Design, Volumes 1 and 11 (IRA)
Decision Document for the Interim Response Action Basin F Liquid 20 12/89 - 90032R02

Proposed
Disposal, Rocky Mountain Arsenal (IRA)
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IRA Report Title Version Date Task RIC Number
Basin F Liquids, Sludges, and Final Treatment Assessment Report Task IRA-2 Basin F Liquid Treatment Design, 3.0 12/89 IRA-2 90032R03
Soils Remediation (continued) Volumes 1 - 11l (IRA)
Draft Public Health Risk Assessment Report Submerged Quench Incinerator Task IRA- 2.1 190 IRA-2 90039R01
2 Basin F Liquids Treatment Design (IRA)
Draft Final Decision Document for the Interim Response Action Basin F Liquid 3.1 490 - 90102R05
Treatment Rocky Mountain Arsenal (IRA), Volumes 1 and 11
Final Decision Document for the interim Response Action Basin F Liquid Treatment 32 5/90 - 90142R03
Rocky Mountain Arescnal (IRA), Volumes 1 and 1
Basin F Interim Action Close-out Safety Report Final Draft, Volumes Iand Il - 9/89 - 91219R01
Basin F Interim Response Action Operation/Maintenance Manual and Inspection - 190 - 90079R01
Procedures
Building 1727 Sump Liquid Building 1727 Sump Interim Response Action Asscssment Draft Final Treatability - 87 30 88244R01
Study
Interim Response Action Aliernatives Assessment Draft Final Report 1727 (IRA) 23 5/88 30 88134R01
Sump 1727 Interim Response Action Alternatives Assessment Final Report (IRA) 32 /88 30 88243R01
Decision Document for the Interim Response Action for Building 1727 Sump . 8/88 . 88329R06
at Rocky Mountain Arsenal (IRA)
Draft Final Decision Document for the Interim Action for Building 1727 Sump st | - 11/88 - 89005R01
Rocky Mountain Arsenal (IRA)
Final Decision Document for the Intezim Response Action for Building 1727 Sump at - 12/88 - 89019R01
Rocky Mountain Arsenal (IRA)
Draft Implementation Document for the Interim Response Action for Building 1727 - 2/89 - 89062R04
Sump at Rocky Mountain Arsenal (IRA)
Final Implementation Document for the Interim Response Action for Building 1727 . 5/89 . 89139R02

Sump at Rocky Mountain Arsenal (IRA)
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Table C.14 List of Interim Response Action Reports for Rocky Mountain Arsenal Page 10 of 14
IRA Report Title Version Date Task RIC Number
Closure of the Hydrazine Facility Definition of Regulatory Requirements, Site Assessment, and Disposal Analysis for . 8/87 . 89109R01
Decommissioning the Hydrazine Blending and Storage Facility, Rocky Mountain
Arsenal, CO, Final Report
Draft Final Report Hydrazine Blending and Storage Facility Wastewater Treatment and 22 4/88 k2 88127R03
Decommissioning Asscssment
Final Report Hydrazine Blending and Storage Facility Waste Water Treatment and 3.1 6/88 M 88196R07
Decommissioning Asscssment
Decision Document for the Interim Response Action at the Rocky Mountain - 7/88 - 88328R02
Arsenal Hydrazine Blending and Storage Facility (IRA)
Draft Final Decision Document for the Interim Response Action at the Rocky . 9/88 - 89262R04
Mountain Arsenal Hydrazine Blending and Storage Facility (IRA)
Final Decision Document for the Interim Response Action at the Rocky Mountain - 10788 - 88329R02
Arsenal Hydrazine Blending and Storage Facility IRA)
Draft Final Task Plan Hydrazine Blending and Storage Facility Interim Response - 6/89 - 89272R03
Action Implementation (IRA) Volumes 1-1v
Final Task Plan Hydrazine Blending and Storage Facility Interim Response Action - 8/89 - 89262R03
Implementation, Volumes 1-1IV(IRA)
Fugitive Dust Control Draft Implementation Document for the Application of Dust Suppressant at Basin A, - 12/89 - 90009R01
Section 36 of the Rocky Mountain Arsenal (IRA)
Sewer Remediation Final Technical Plan Sewers and Process Water Systems Investigations 31 11/87 10 87336R03
Drafi Final Sanitary Sewer Remediation Interim Response Action Alternatives 2.1 8/88 - 88328R01
Assessment (IRA)
Final Sanitary Sewer Remediation Interim Response Action Alternatives Assessment 3.2 9/88 - 88330R01

(IRA)
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Table C.1-4 List of Interim Response Action Reports for Rocky Mountain Arsenal Page 11 of 14
IRA Report Title Version Date Task RIC Number
Sowes Remodiation (continucd) _ Proposed Decision Document for the Sanitary Scwer System Intcrim Response Action . 1/89 . 89032R04
st Rocky Mountain Arseaal (IRA)
Final Decision Document for the Sanitary Sewer System Interim Response Action at - 3/89 . 89100R02
Rocky Mountain Arscnal (IRA) !
Rocky Mountain Arscnal Sanitary Sewer Interim Response Action Draft - 1950 . 90032R0S
Implementation Plan, Volumes 1 and 11 (IRA)
Asbestos Removal &I:m Sampling Report for the Rocky Mountain Arsenal in Commerce City, CO - 1/89 . 89062R03
)
Draft Interim Response Action Technical Plan Asbestos Removal - Phase I Removal 20 4/89 - 89122R01
(IRA)
Final Interim Response Action Technical Plan Asbestos Removal - Phase I Removal 30 /89 - 89222R02
(IRA) i
Interim Response Action Final Report Asbestos Removal - Phase 11 Removal (IRA) 30 12/89 - 90009R04
Remediation of Other Remediation of Other Contamination Sources Draft Task Plan, Text and Appendices 20 4/89 - 89122R03
Contamination Sources A-F(IRA)
("Hot Spots”)
Final Task Plan Remediation of Other Contamination Sources, Text and Appendices A, 30 6/89 - 89222R05
B,C,F (IRA)
Results of Ficld and Laboratory Investigations Conducted for the Remediation of Other 20 1189 - 90002R06
Contamination Sources Interim Response Action, Volumes 1 and 11 (IRA)
Lime Setiling Basins Aliernative Assessment of Interim Response Actions for Other Contamination Sources 1.0 8/89 - 89262R01
Lime Settling Basins (IRA)
Decision Document for the Interim Response Action at the Lime Settling 20 11789 - 90002R01
Basins, Rocky Mountain Arsenal (IRA)
Final Aliernative Assessment of Interim Response Actions for Other Contamination 30 11/89 . 90032R04

Sources Lime Sculing Basins (IRA)
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Table C.1-4 List of Interim Response Action Reports for Rocky Mountain Arsenal Page 12 of 14
IRA Report Title Version Date Task RIC Number
Remediation of Other Treatability Test Report for Application of in situ Vitrification Technology to - 8/89 - 90043R01
Contamination Sources Pesticide, Arsenic, and Mercury Contaminated Soils from the M - 1 Ponds Site of
("Hot Spots”) (continued) Rocky Mountain Arsenal, (80
M - 1 Seitling Basins
Final Decision Document for the Interim Response Action at the Lime Setiling Basins 40 3/90 - 90072R02
Rocky Mountain Arsenal (IRA)
Alternative Assessment of Interim Response Actions for Other Contamination Sources 20 9/89 - 89262R06
M1 Settling Basins (IRA)
Decision Document for the Interim Response Actions at the 20 11/89 - 90002R02
M - 1 Seuling Basins Rocky Mountain Arsenal (IRA)
Final Aliernatives Assessment of Interim Response Action for Other Contamination 31 11/89 - 90002R05
. Sources M - 1 Seuling Basins, Rocky Mountain Arsenal (IRA)
Q Final Decision Document for the Interim Response Action at the M-1 Sculing Basins, 4.0 3/90 - 90072R03
8 Rocky Mountain Arsenal (IRA)
Motor Pool Area- Draft Summary Report Westem Tier TCE Soil Gas Investigation, Rocky Mountain 2.1 8/87 38 87277TR04
Trichloroethylene Plume Arsenal
Final Western Tier Trichloroethylene Investigation Technical Plan - 10/87 38 87336R08
Final Summary Report Western Tier TCE Soil Gas Investigation, Rocky Mountain 32 1/88 38 88046R01
Alternative Assessment of Interim Response Actions for Other Contamination Sources 20 9/39 - 89262R07
Motor Pool Area (IRA)
Decision Document for the Interim Response Action at the Motor Pool Area, 20 11/89 - 90002R03
Rocky Mountain Arsenal (IRA)
Final Alicmatives Assessment of Interim Response Actions for Other Contamination 3.1 11/89 - 90002R04
Sources, Motor Pool Area (IRA)
Preliminary Engineering Design Package for Rail Classification Yard/Motor Pool Arca 40 290 - 90072R04

Interim Response Action (IRA)
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Table C.14 List of Interim Response Action Repots for Rocky Mountain Arsenal
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IRA Report Title Version Date Task RIC Number
Remediation of Other
Contamination Sources Final Decision Document for the Interim Response Action at the Motor Pool Area, - 690 - 90192R03
("Hot Spots”) (continued) Rocky Mountain Arsenal (IRA)
Rail Classification Yard -
DBCP Plume Irondale DBCP Control System Rocky Mountain Arsenal, Review of 1986 Operations - 787 - 87271R01
Evaluation of Shell Chemical Company's Ground Water DBCP Control System at - 6/88 - 88195R01
Rocky Mountain Arsenal FY85/FY86, Volumes Tand Il
Draft Final Aematives Assessment for Other Contamination Sources Interim - 11/89 - 89262R02
Response Action Rail Classification Yard, RMA (IRA)
Decision Document for Other Contamination Sources Interim Response - 6/90 - 90192R03
Action Rail Classification Yard RMA (IRA)
Preliminary Engineering Design Package for Rail Classification Yard/Motor Pool Arca - 11/89 - 90002R07
Interim Response Action (IRA)
Final Decision Document for Other Contamination Sources Interim Response Action - 350 - 90072R05
Rail Classification Yard RMA (IRA)
Army (Complex Disposal) Draft Final Alternative Assessment of Interim Response Actions for Other 20 9739 - 89282R01
Trenches Contamination Sources Complex Disposal Trenches (IRA)
Final Aliernatives Assessment of Interim Response Actions for Other Contamination 31 1950 . 90039R04
Sources Complex Disposal Trenches Rocky Mountain Arsenal (IRA)
Final Decision Document for the Interim Response Action at the Complex Disposal 4.0 490 - 90102R02
Trenches Rocky Mountain Arscnal (IRA)
Shell Trenches Draft Final Alternatives Assessment for Other Contamination Sources of Interim - 9/89 - 89282R02
Response Action Shell Section 36 Trenches, RMA (IRA) ;
Final Alternatives Assessment Other Contamination Sources Interim Response Action - 190 - 90039R03
Shell Section 36 Trenches, RMA (IRA)
Final Decision Document for Other Contamination Sources Interim Response Action . 4990 - 90102R03

Shell Section 36 Trenches, RMA (IRA)
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IRA Report Title Version Dato Task RIC Number
South Tank Farm Plume Report of Hydrogeologic and Water Quality Investigations in the South Tank Farm - /89 - 89216R01
Plume, Section 2, RMA
Draft Final Aliernatives Assessment Other Contamination Sources Interim Response - 390 - 90102R01
Action South Tank Farm Plume (IRA)
Final Decision Document for other Contamination Sources Interim Response Action - 591 - 91122R02
South Tank Farm Plume
Pretreatment of CERCLA Liquid  Draft Final Work Plan CERCLA Wastewater Treatment System Interim Response - 10/88 - 88328R07
Waste Action (IRA)
Final Work Plan CERCLA Wasicwater Treatment System Interim Response Action - 1/89 - 89032R03
(IRA)
Pretreatment of CERCLA Liquid CERCLA Wastewater Treatment System Needs Assessment and Processes Treatability - 6/89 - 89222R04
Waste (continued) Study Draft Final Report (IRA)
CERCLA Wastewater Treatment Sysiem Revised Draft Assessment, Volumes Iand IT. - 10/89 - 89312R02
(IRA)
Proposed Decision Document for the CERCLA Wastewater Treatment System Interim 12/89 90009R02
CERCLA Wastewater Treatment System Final Assessment, Volumes 1 and 1 (IRA) - 12/89 - 90009R03
Drafi Final Decision Document for the CERCLA Wastewater Treaiment System - 490 - 90142R02

Interim Response Action at the Rocky Mountain Arsenal (IRA)
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The final alternative selected for the IRA will incorporate groundwater extraction and
recharge systems to remove contaminants from the groundwater. Physical barriers or
permanent structures will not be used because they would affect groundwater flow directions
and velocities and might interfere with the final remediation of alluvial groundwater.
Groundwater extraction will therefore be accomplished with extraction wells or subsurface
drains. Organic contaminants will be removed from the water with a carbon adsorption
treatment system. The treated water will be returned to the alluvium by using recharge wells
(HLA, 19892a/RIC 89222R01).

Cc2.2 IMPACT
Implementation of this IRA will affect groundwatér north of RMA. Extraction and treatment

of contaminated groundwater will intercept and arrest the migration of contaminants.

C2.3 STATUS
The Alternatives Assessment and Decision Documents are finalized; pilot testing has been
completed. The Implementation Document was released in October 1990. Construction is

scheduled to start September 1991, with a proposed completion date of December 1992.

C3 IMPROVEMENT OF THE NORTH BOUNDARY CONTAINMENT SYSTEM AND
EVALUATION OF ALL EXISTING BOUNDARY CONTAINMENT SYSTEMS

This IRA consists of three components: (i) implementation of groundwater recharge trenches

to increase the reinjection rate of treated groundwater for the North Boundary Containment
System (NBCS); (ii) assessment, selection, and implementation of any appropriate
improvements to the Irondale Containment System (ICS) and Northwest Boundary
Containment System (NWBCS) as necessary; and (iii) assessment of the need for and
implementation of any necessary improvements (such as expansion) to the NBCS (FFA,

1989/RIC 89068R0O1).
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C.3.1 DESCRIPTION

The existing NBCS (Figure RISR C.1-1) uses wells for extraction of contaminated
groundwater. It treats the organic contaminants with carbon adsorbers, and reinjects the
treated groundwater by means of recharge wells and trenches. Component (i) of this IRA,
which was completed in 1988, consisted of the construction of recharge trenches along the
western half of the existing NBCS. These recharge trenches so increase the system’s ability
to reinject treated water that a positive hydraulic head is established on the downgradient side
of the system’s slurry wall (PMRMA, 1988c/RIC 88329R03).

The existing NWBCS (Figure RISR C.1-1) operates in the same manner as the NBCS. Under
component (i) of this IRA, a schedule is currently bcing formulated for the NWBCS that
allows the assessment and implementation of modifications to the system through the short-
and long-term phases of the IRA. Shell or its contractor will be responsible for the short-
term phase, which may include additional wells and recharge trenches, improved system
operation, and improved reliability. The organic contaminants will be treated to the same
degree as in the existing NWBCS. The Army is responsible for the long-term assessment of

this system.

For component (iii) of this IRA, Shell or its contractor will be responsible for constructing
more recharge trenches along the eastern half of the existing NBCS. Modifications to the
existing treatment plant will include improved system operation and reliability, including
reduced carbon usage and reduced carbon fine recirculation throughout the system (PMRMA,
1989b/RIC 89100R01). The organic contaminants will be treated to the same level as in the
existing NBCS.

C.3.2 IMPACT
Implementation of this IRA will impact groundwater at RMA because the NBCS and

NWBCS will minimize the amount of contaminated groundwater that migrates off post.
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C.3.3 STATUS
For component (i), construction and implementation of improvements to the NBCS are

currently underway. This IRA was completed in December 1990.

Component (i) of this IRA is divided into short- and long-term improvements. For the short-
term improvements, the Decision Document was finalized and the Draft Implementation
Document was issued in June 1990. Construction on the system extension began in June
1990 and is scheduled to be completed in November 1991. The assessment for long-term

improvements is currently underway. The Final Assessment is scheduled for May 1991.

Component (iii) of this IRA, construction and implémcntation of NBCS recharge trenches,

was completed in December 1988.

C.4 GROUNDWATER INTERCEPT AND TREATMENT SYSTEM NORTH OF BASIN F

TER INTERCEE L AND IR A s o e =

The Groundwater Intercept and Treatment System North of Basin F IRA (Figure RISR C.1-1)
consists of the assessment, selection, and implementation of a system to intercept and treat
contaminated alluvial groundwater north of Basin F (FFA, 1989/ RIC 89068R01). The
specific objectives of this IRA include increasing the efficiency of the boundary containment
systems, and collecting operational data that will be useful for the design of the final response
for contaminated alluvial groundwater originating from the Basin F area (PMRMA, 1988f/
RIC 88349R01).

C.4.1 DESCRIPTION

A pretreatment system using onc extraction well was located just north of Basin F, and an air
stripping operation was constructed next to the Basin A Neck treatment system.
Contaminated groundwater will be extracted and pretreated through a packed column air
stripper. This groundwater will be combined with Basin A Neck groundwater and treated by

carbon adsorption. After the volatile and semivolatile organic compounds are reduced to
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appropriate levels, the treated groundwater will be reinjected via the Basin A Neck recharge
trenches (MKE,1989a/RIC 89100R03).

C.4.2 IMPACT

The implementation of this IRA will impact the water and air at RMA. Extraction and
treatment of contaminated groundwater close to its source will reduce the concentrations of
contaminants downgradient at the NBCS and will reduce the potential for volatilization of

contaminants from groundwater.

C.4.3 STATUS
The construction phase of this IRA began in Decermber 1989 and was completed in

September 1990. The operation and treatment phase of this IRA is ongoing.

C.5 CLOSURE OF ABANDONED WELLS ON RMA

The Closure of Abandoned Wells on RMA IRA consists of plugging and closing wells that
are not currently part of, or are not suitable for, future use in an RMA monitoring program
(FFA, 1989/RIC 80068R01). Concern over possible downward contaminant migration from
potentially contaminated aquifers to underlying uncontaminated aquifers via unused or poorly
constructed wells at RMA is the basis for this IRA. This IRA does not follow the typical
IRA implementation procedures outlined in Figure RISR C.1-2, but was originally
implemented (in part) under Tasks 4, 44, and 37. This IRA was completed in February 1990.
One additional well was found by paving contractors in May 1990, and was closed during

June 1990.

C.5.1 DESCRIPTION

A preliminary evaluation and summary of RMA wells was conducted under the groundwater
screening and monitoring programs of Remedial Investigation/Feasibility Study (RI/FS)
Tasks 4 and 44 (ESE, 1986/RIC 86317R01). Task 37 was established as the first step in

addressing the objective of closing unused and abandoned wells on RMA. The study area for
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Task 37 was limited to those areas of RMA that were within or downgradient of potential
contamination source areas. Each well considered in the Task 37 program was screened for
inclusion in a first-level field search, based on characteristics such as proximity to known
contamination plumes, depth, or penetration of two or more aquifers. If the well could not be
found in the first-level field search using visual observation and conventional geophysics, it
was screened for inclusion into a more elaborate second-level search that used specialized
geophysical techniques. A total of 39 wells were closed under this task in 1988 (EBASCO,
1988d/RIC 88356R01).

The objectives of this IRA included identifying abandoned wells not previously addressed
under Task 37, conducting field searches for all abéndoned wells, measuring well parameters,
noting condition of wells, and closing all abandoned wells located through the field search. A
total of 312 wells were closed under this IRA (R.E. Weston, 1990b/RIC 90072R07).

C.5.2 IMPACT
Potential groundwater contamination has been minimized by reducing the probability of

downward contaminant migration between aquifers via unused or poorly constructed wells.

C.5.3 STATUS
The closure of abandoned wells began in April 1988 and was completed in February 1990.

C.6 GROUNDWATER INTERCEPT AND TREATMENT SYSTEM IN THE BASIN A
NECK AREA

The Groundwater Intercept and Treatment System in the Basin A Neck Area IRA (Figure

RISR C.1-1) consists of the design and construction of a system to intercept and treat alluvial
groundwater in the Basin A Neck area (FFA, 1989/RIC 89068R01). The specific objectives
of the IRA include minimizing the migration of contaminants from Basin A through the
Basin A Neck alluvial aquifer; improving the efficiency of the boundary treatment system;

collecting operational data on the interception, treatment, and recharge of contaminated
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groundwater to be used in the selection and design of the final response action; and

accelerating groundwater remediation within RMA.

C.6.1 DESCRIPTION

The Basin A Neck is an alluvium-filled paleochannel in the bedrock surface between
Rattlesnake Hill and North Plants Hill. Groundwater from the Basin A area flows northwest
through this paleochannel (EBASCO, 1988¢/RIC 88330R02). The groundwater intercept and
treatment system is located in Sections 26 and 35, in the "narrow" portion of the Basin A
Neck, in order to intercept contaminated groundwater originating from the neck area and from

Basin A (PMRMA, 1989a/RIC 89032R02).

The extraction system consists of seven alluvial extraction wells emplaced near the center of
the paleochannel. Alluvial piezometers were constructed in the vicinity of the extraction
wells to provide connections between permeable zones and to assist in groundwater
extraction. An activated carbon adsorption treatment system is used to remove organic
contaminants from groundwater. The recharge system consists of gravel-filled trenches
constructed across the deeper, more permeable parts of the alluvial paleochannel. A soil-
bentonite slurry wall was constructed across the alluvial neck between the recharge trench and

extraction wells to limit the amount of recirculation between the two systems.

C.6.2 IMPACT
The implementation of this IRA impacts the water and air at RMA. Extraction and treatment
of contaminated groundwater will reduce the concentrations of contaminants downgradient at

the NBCS and will reduce the potential for volatilization of contaminants from groundwater.

C.6.3 STATUS
The construction phase of this IRA began in November 1989 and was completed in July

1990. The operational and treatment phase of this IRA is ongoing.
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C.7 BASIN F LIOUIDS, SLUDGES. AND SOILS REMEDIATION
The Basin F Liquids, Sludges, and Soils Remediation IRA (Figure RISR C.1-1) consists of

the remediation of contaminated liquids, sludges, and soils from within and underneath Basin
F (FFA, 1989/RIC 89068R01). Specific objectives are to prevent potential infiltration of
contaminated liquids to groundwater, eliminate potential adverse impacts to wildlife that come
in contact with contaminated basin materials, and eliminate emissions of volatiles from

Basin F (PMRMA,1988b/RIC 88141R03).

C.7.1 DESCRIPTION
This IRA consists of two components: (i) Basin F-Liquids, Sludges, and Soil Removal, and

(ii) Basin F Remediation-Liquids Treatment.

Construction of the Liquids, Sludges, and Soil Removal component began in March 1988.
This component included transfer of the remaining basin liquids into temporary storage tanks
constructed by Shell under the September 26, 1986, Memorandum of Understanding;
construction of a lined waste storage pile, a double-lined leachate surface impoundment, and a
double-lined evaporation pond (Pond A); excavation of Basin F soils from 6 in. below the
original asphalt liner to specified depths, as directed by the U.S. Army Corps of Engineers
(COE), to expose visually clean soil; stabilization of excavated soils by absorption before they
were placed in the waste pile; and final grading, capping, and revegetation of the excavated
area (PMRMA, 1988b/RIC 88141R03). A total of about 8.5 million gallons of liquid were
actually transferred from Basin F. Four million gallons were transferred to storage tanks and
4.5 million gallons were wansferred to Pond A (WCC, 1989d/RIC 90032R03).

A 16-acre double-lined waste storage pile was constructed to house an estimated 500,000
cubic yards of excavated soil. The waste pile has a multimedia cover and a leachate
detection/collection system to reduce the chance of infiltration, leachate formation, and
subsequent leakage. A synthetic liner and a 1-ft clay cap were placed on top of the waste

pile, and a 1-ft clay cap was placed over the area within the original fenced Basin F
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boundary. Monitoring activities and cap maintenance will be performed until final
remediation (PMRMA, 1988b/RIC 88141R03). Photographs in Figure RISR C.7-1 show the
Basin F area on March 8, 1988, prior to the implementation of the Liquids, Sludges, and Soils
Removal IRA component (top), and the basin area on May 8, 1989, as this component was

nearing completion (bottom).

Steps involved in the Basin F Remediation-Liquids Treatment IRA component include
selecting the final treatment process for Basin F liquids temporarily stored in tanks and in
Pond A, conducting pilot-scale testing to support engineering design of the selected treatment
process, and developing an engineering design package for the selected treatment process
(WCC, 1989a/RIC 89192R06; WCC, 1990a/RIC 90102R05). The Assessment Document
(WCC, 1989d/ RIC 90032R03) identified five treatment technologies that could treat the
Basin F Liquid. The Final Decision Document specifies submerged quench incineration as
the treatment technology that will be used to treat the Basin F Liquids (WCC,
1989d/RIC90032R03). Construction of this IRA began in March 1991.

C.7.2 IMPACT

The removal and storage of basin liquids, sludges, and soils and the installation of a cap on
the basin area and waste pile have potentially impacted the soils, water, structures, air, and
biota. Basin soils and sludges have been stabilized and contained until a final remedial
decision is implemented; the potential for infiltration or migration of contaminants to
groundwater has been minimized; vapor emission from basin liquids has been reduced or
eliminated; additional structures, storage tanks, and surface impoundments have been

constructed; and biota are no longer directly exposed to basin materials.

C.7.3 STATUS
The construction phase for the Liquids, Sludges, and Soils Removal component was initiated
March 1988 and completed May 1989. The Final Decision Document for the Liquids

Treatment Component was released in May 1990. The Implementation Document was
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released in December 1990, with construction beginning in March 1991. This IRA is
scheduled for completion in July 1995.

C.8 BUILDING 1727 SUMP LIQUID

The Building 1727 Sump Liquid IRA (Figure RISR C.1-1) consists of the remediation of
contaminated sump liquid to mitigate any remaining threat of the release of liquids from this
sump (FFA, 1989/RIC 89068R01).

C.8.1 DESCRIPTION

Between 1953 and 1982 the Building 1727 chemical sump reportedly overflowed several
times, causing release of liquids to the surrounding area and into a nearby drainage ditch that
emptied into First Creek (EBASCO, 1989a/RIC 89166R05). In 1987 an emergency response
was implemented to pump over 50,000 gallons of sump liquid to tanks and tanker trailers, and
an activated alumina/granular activated carbon (AA/GAC) treatment system was installed to
treat the stored sump liquid (PMRMA, 1988e/RIC 89019R01).

The emergency response AA/GAC treatment system was determined to be the preferred
alternative for this IRA. The system was installed in October and November 1987 in
Building 1713, and consists of a wastewater holding tank, a pH adjustment system, and two
parallel AA/GAC treatment lines. The manual treatment system operates on an as-needed
basis and has a capacity of 5 gpm when both AA/GAC treatment lines are used. The
treatment system has achieved the proposed effluent limits for the following contaminants of
concern: arsenic (50 ug/l), cadmium (10 ug/), lead (50 ug/), and fluorine (4,000 ug/).
These effluent limits are equivalent to the maximum contaminant levels specified in

40 CER 141.11. The system has also achieved the health-based standard for
isopropylmethylphosphonic acid (16.8 ppm), which is used by the Army in the absence of a
promulgated standard (PMRMA, 1989d/RIC 89139R02). Effluent meeting these standards is
discharged to the RMA sanitary sewage treatment system; effluent not meeting these
standards is retreated PMRMA, 1988¢/RIC 89019RO01).
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C.8.2 IMPACT

Implementation of this IRA has impacted soil, water, and structures. With the continued
operation of this treatment system, there is no longer a threat of sump overflow, which
eliminates the potential for further structure, surface water, or soil contamination in the

immediate area.

C.8.3 STATUS
The construction phase of this IRA was completed in November 1989. Currently, the system

operates on an as-needed basis and maintenance operations are ongoing.

C.9 CLOSURE OF THE HYDRAZINE FACILITY

The Closure of the Hydrazine Facility IRA consists of two components: (i) treatment and
disposal of pretreated liquids in tanks used for storage of hydrazine blending waste products;
and (ii) dismantling and disposal of all remaining aboveground structures (FFA, 1989/

RIC 89068R0O1).

C.9.1 DESCRIPTION

The hydrazine blending and storage facility (HBSF) was used as a depot to receive, blend,
store, and distribute hydrazine fuels (Figure RISR C.1-1) (PMRMA, 1988d/RIC 88329R02).
The 10-acre .facility was owned by the U.S. Air Force and operated by the Army between
1959 and 1982 (HLA, 1989b/RIC 89262R03). Anhydrous hydrazine and unsymmetrical
dimethylhydrazine were shipped to RMA and blended to produce Aerozine 50 on an as-
needed basis by the Air Force. Additional operations included loading and unloading of
railcars and tank trucks; destruction of off-spec Aerozine 50; and storage of Aerozine 50,
anhydrous hydrazine, monomethyl hydrazine, monopropellent hydrazine, hydrazine 70,
unsymmetrical dimethylhydrazine, and hydrazine (PMRMA, 1988d/RIC 88329R02).
Approximately 300,000 gallons of hydrazine wastewater are currently stored at the HBSF.
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An ultraviolet/hydrogen peroxide unit was chosen as the best available technology for
treatment of wastewater stored at the HBSF. Wastewater will be pumped into an on-site
treatment facility, treated, sampled for effluent concentration of the contaminants of concern,
and disposed in the RMA sewer treatment plant before off-post release. If the effluent
concentration of contaminants is too high, the water will be treated again. After all the
wastewater is treated and disposed, all remaining aboveground structures will be dismantled,
decontaminated, and disposed (PMRMA, 1990). Construction of this IRA is scheduled to
begin in October 1991.

C.9.2. IMPACT

Implementation of this IRA will impact the structures and air at RMA.

C.9.3 STATUS

The Implementation Document for this IRA was released in December 1990. Construction of
the treatment facility is complete, and start-up testing is underway. Estimated completion of
this IRA is scheduled for July 1992.

C.10 FUGITIVE.DUST CONTROL
The Fugitive Dust Control IRA consists of the selection and implementation of a dust

suppressant program (FFA, 1989/RIC 89068R01). The purpose of this IRA is to prevent

airborne transport of potentially contaminated dust, primarily from the unvegetated areas of
Basins A and F PMRMA, 198%¢/RIC 90009R01). This IRA has not followed the typical
process outlined in Figure RISR C.1-2, as it was implemented prior to the FFA, and is

ongoing.

C.10.1 DESCRIPTION
Basin A was constructed for the evaporation of aqueous industrial wastes generated during
manufacturing operations at RMA. Liquids contained in Basin A were transferred to Basin F

between December 1956 and September 1957 (EBASCO, 1989¢/RIC 89166R07). Since that
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time fugitive dust has been observed emanating from the dry, unvegetated portions of Basin A
during high-wind events. OCPs and metals have been detected in fugitive dust samples
collected downwind of Basin A (EBASCO, 1989b/RIC 89166R06).

Potential fugitive dust emission areas will be periodically inspected until the cleanup at RMA
is completed, with areas of potential hazard being treated with a dust suppressant. Inspection
of known areas and identification of new areas of potential dust emissions is part of this

IRA’s implementation strategy (PMRMA, 1990).

C.10.2 IMPACT _
Minimization of airborne contaminated dust from unvegetated areas to downwind areas will

impact the air and soil at RMA.

~C.10.3 STATUS

The Draft Implementation Document for this IRA was released in December 1989 (PMRMA,
1989¢/RIC 90009R01). Application of a dust suppressant (Dusdown 70) was conducted in
the spring and summer of 1988 in the Basin A area. Dust supressant is being reapplied to the
area in May 1991. Assessment of future applications will be on a case-by-case basis until the

final Record of Decision.

C.11 SEWER REMEDIATION
The Sewer Remediation IRA consists of the remediation of certain priority portions of the
sanitary sewer system to minimize the potential for contaminant migration, with first priority

given those sewer segments located below groundwater (FFA, 1989/RIC 89068R01).

C.11.1 DESCRIPTION
Sewer investigations in the South Plants area have revealed line sags, offset and leaking
joints, broken joints and pipe sections, and crushed pipe. Parts of the sewer line may be

below the water table or may have been below it in the past. Groundwater entering the sewer
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line through broken joints and pipe sections may flow downline to the sewage treatment plant
(Section 24), or may exfiltrate to surrounding soil at points along the way (PMRMA,
1989¢/RIC 89100R02). Infiltration of groundwater into sewer lines is not a concern in the
North Plants area as the groundwater table is located approximately 10 to 20 ft below the
sewer lines, but there is a possibility of surface water runoff entering several exposed sewer

connections in this area. Figure C.1-1 indicates the location of the sanitary sewer on RMA.

The Sewer Remediation IRA will address three areas of concern along the RMA sewer
system. In the South Plants area, inactive sewer lines will be abandoned in place and plugged
by placing concrete into selected manholes. Cut-off walls constructed from sheet pile will be
installed at every plugged manhole. Wastewater from the South Plants liquid treatment
facility will be transported through existing sewer lines to manhole 97, where a temporary
aboveground pressurized line will transport flow to manhole 93 near the RMA Fire Station.

A new pressurized sewer line (force main) will be installed from the fire station to the
administration area sewer line. In the North Plants area, seven exposed sewer connections
will be capped or plugged. The third area of concern, the interceptor line between manholes

98 and 46, will be abandoned in place and plugged with cement at 12 manholes.

C.11.2 IMPACT

The implementation of this IRA will impact the soils and groundwater at RMA. As aresult
of plugging and grouting sewer lines, installing cut-off walls, and redirecting waste flow
through new pipelines, the possibility of infiltration, transport, or exfiltration of potentially
contaminated water through sewer lines to downline areas, soils, or groundwater will be
minimized. Air may be temporarily impacted during the pipe installation operations if soils

contaminated by volatile compounds are exposed during excavations.
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C.11.3 STATUS
The Draft Implementation Document (R.F. Weston, 1990a/RIC 90032R05) was released in

January 1990 with construction beginning in January 1991. Completion of this IRA is
estimated for March 1992.

C.12 ASBESTOS REMOVAL

The Asbestos Removal IRA consists of the prompt removal and disposal of friable and
flaking asbestos-containing material (ACM) where a potential for human exposure exists
(FFA, 1989/RIC 89068R01). This IRA is exempt from Decision and Implementation
Document requirements (PMRMA, 1990).

C.12.1 DESCRIPTION

This IRA will be conducted in three phases. Phases I and 11, which are completed, consisted
of the assessment of 38 occupied buildings and the removal of friable ACM from ten
buildings. Phase III, which is proposed, consists of the removal of all ACM on RMA
(PMRMA, 1990).

The proposed strategy for this IRA includes the inspection of buildings, tanks, foundations,
substations, and pipe runs (units), by a certified asbestos inspector, to determine the probable
presence of ACM. Suspected ACM will be sampled, as required, to determine the type and
amount. Air sampling will be conducted in and around each unit. If necessary, removal and
disposal will be conducted as required by regulations and in the most cost-effective manner
(PMRMA, 1990).

C.122 IMPACT
The implementation of this IRA will impact both structures and air and will minimize any

immediate hazard posed by ACM.
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C.12.3 STATUS

Phases I and II of this IRA were completed by December 1989. Anticipated release of the
Assessment Document for the proposed Phase III component is September 1992.
Implementation of the IRA is scheduled for October 1992; completion is scheduled for
December 1995.

C.13 REMEDIATION OF OTHER CONTAMINATION SOURCES ("HOT SPOTS™)

The Remediation of Other Contamination Sources IRA consists of the assessment and, as

necessary, the selection and implementation of IRAs for specific source areas (“hot spots”)
that require immediate attention (FFA, 1989/RIC 89068R01). The following areas have been
included in this IRA: |

o Lime Settling Basins

o M-1 Settling Basins

« Motor Pool Area - Trichloroethylene Plume

« Rail Classification Yard - DBCP Plume

« Army (Complex Disposal) Trenches

o Shell Trenches

e South Tank Farm Plume

Proposed source areas may be added to this IRA upon review, evaluation, and approval of
technical data by the Army, Organizations and State (FFA, 1989/RIC 89068R01).

Figure C.1-1 shows the approximate locations of the seven "hot spot” IRAs.

C.13.1 DESCRIPTION

The Lime Settling Basins consist of three unlined evaporation basins, each covering
approximately 1 acre. Wastewater from the production of Army agents was routinely treated
with lime to precipitate metals and reduce the arsenic concentration and then discharged into
the basins. Subsequent discharges of wastewater from the production of pesticides resulted in

the addition of pesticides to the basins’ sludge. The sludge and nearby soils contain elevated
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concentrations of OCPs, OSCHs, OSCMs, arsenic, mercury, and ICP metals and are a source
of contamination to the groundwater (EBASCO, 1989c/ RIC 89166R07). The preferred IRA
alternative consists of a slurry wall and vegetative cap and a limited groundwater extraction

system that will be installed to maintain groundwater levels within the enclosed basin
(PMRMA, 1990).

The M-1 Settling Basins were used to treat wastewater from the lewisite disposal facility
and, to a lesser degree, to treat wastes from alleged spills in other buildings that may have
been routed through floor drains and the connecting piping to the basins (EBASCO,
1988b/RIC 88286R10). The M-1 settling basins were backfilled in 1947 and are now covered
with soil. A few structures were constructed in these areas. Waste materials in the basins
and nearby soils contain clevated concentrations of arsenic, mercury, agent, OCPs and other
organics, and are a source of arsenic contamination to the groundwater. The preferred IRA
alternative is in situ vitrification (ISV), installation of a subsurface barrier wall around the

basins, and removal of several tanks and associated structures (PMRMA, 1990).

The Motor Pool Area - Trichloroethylene Plume is located in the western portion of RMA.
The motor pool appears to be a source of the trichloroethylene groundwater plume in the
unconfined flow system in this area. The motor pool consists of buildings and tanks used for
cleaning and servicing equipment, vehicles, and railroad cars and for storing fuel, road oil,
and flammable liquids (WCC, 1989¢/RIC 90002R04). Cleaning solvent and maintenance
operation waste liquids may have been discharged from some buildings through floor drains
and pipes that emptied into unlined drainages (WCC, 1989b/RIC 89222R05). Groundwater in
this area will be extracted and piped to the Irondale Containment System for treatment. In

addition, bench-scale soil vapor extraction will be utilized.

The Rail Classification Yard - DBCP Plume is located in the western part of RMA.
Between 1967 and 1974, DBCP, a pesticide manufactured by Shell, was temporarily stored in

box cars in the railyard prior to shipment. DBCP was detected in off-post alluvial
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groundwater in 1980, and subsequent groundwater sampling indicated that the rail
classification yard was a probable source (EBASCO, 1988a/RIC 88076R04). The preferred
IRA alternative consists of a groundwater extraction and treatment system. The system will
be designed and implemented in conjunction with the motor pool area groundwater
extraction/treatment system. Both of these systems will be designed to intercept
contamination near the source. The ICS prevents these plumes from migrating off post
(PMRMA, 1990).

The Army (Complex Disposal) Trenches were used for the disposal of solid chemical waste
and potentially contaminated tools, equipment, containers, rejected incendiaries, and empty
munition casings that were decontaminated with caustic and then incinerated in pits or
trenches. Soil samples collected from 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 (OPHPs) and organonitrogen compounds (ONCs). A large
variety of tentatively identified compounds (TICs) were also detected in intratrench soils.
The preferred IRA alternative consists of continued groundwater monitoring in this area, due
to the relatively small contribution to groundwater contamination from upgradient sources.
Additional wells will be installed and a reevaluation program established to periodically
update the trench contribution to groundwater contamination. If reevaluations determine

significant changes, a more active response action may be proposed (PMRMA, 1990).

The Shell Trenches were used between 1952 and 1965 for the disposal of liquid and solid
wastes generated from pesticide manufacturing (MKE, 1989b/RIC 89282R02). Elevated
concentrations of VHOs, VHCs, VAOs, OPHGBs, DBCP, arsenic, and mercury were detected
downgradient of the trenches, indicating that the Shell trenches are a source of contamination
to groundwater in this area. A dense, nonaqueous phase liquid has also been detected in the

Shell renches. The preferred IRA alternative consists of the installation of both, a subsurface
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barrier wall around the trench area and a cap with a soil and vegetative cover (PMRMA,
1990).

The South Tank Farm Plume, located between South Plants and the lakes area, consists of
two separate groundwater plumes extending toward the lakes, one of which consists of light,
nonaqueous phase liquids. The south tank farm consists of 11 tanks used for storage of
alcohol, bicycloheptadiene buttons, dicyclopentadiene, D-D soil fumigant, and sulfuric acid.
Records indicate benzene was also used or stored in this area, because there are references to
an alleged 100,000-gallon spill. VAOs, primarily benzene, were detected at elevated
concentrations in the groundwater beneath the south tank farm and are part of a plume
emanating from the south tank farm. The Impleméntation Document is scheduled to be

released in July 1991, and start of construction estimated to begin in November 1991.

C.13.2 IMPACT
Implementation of the various "hot spot” IRAs will impact, to varying degrees, the soils,

water, air, biota, and structures at RMA.

C.13.3 STATUS

Table C.1-2 lists the actual or proposed estimated IRA schedule deadlines for the seven "hot
spot" IRAs. Final or Draft Final Assessment and Decision Documents have been released for
the individual "hot spot" IRAs. In general, Implementation Documents are anticipated to be
released by December 1990; construction or implementation will begin in the spring and
summer of 1991. Completion of these seven “hot spot” IRAs is scheduled between June 1992
and November 1993.

C.14 PRETREATMENT OF CERCLA LIQUID WASTE
The Pretreatment of CERCLA Liquid Waste IRA consists of the development and

implementation of a program to treat wastewater and decontamination water generated from
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various activities at RMA before the water is discharged to the sanitary sewer (FFA,
1989/RIC 89068R0O1).

C.14.1 DESCRIPTION

A number of RMA activities, (including RI/FS, Comprehensive Monitoring Program (CMP),
IRA, decontamination pad, and RMA laboratory activities), generate wastewaters requiring
pretreatment before disposal. The preferred alternative for this IRA is to construct a new
wastewater treatment facility that will handle batches of wastewater from various areas at
RMA. Each batch will be analyzed to determine the proper treatment process, and, after
treatment, to verify contaminant removal (PMRMA, 1990). The wastewater treatment system
will consist of modules such as granular activated carbon, ultraviolet/chemical oxidation,
activated alumina, prefiltering, and precipitation. Once treated to levels set forth in the
Decision Document, the wastewaters will be discharged to the RMA sewer system (PMRMA,
1990). The proposed location of the CERCLA Wastewater Treatment System is indicated in
Figure C.1-1.

C.142 IMPACT

Implementation of this IRA will impact wastewater on RMA.

C.14.3 STATUS
The Draft Implementation Document was released in January 1991. The start of construction

activities is scheduled for 1991 with an estimated completion date of July 1992.
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ICP Inductively - coupled argon plasma Spectroscopy
IR Indicator range

IRA Interim response action

MKE Morrison-Knudsen Engineering

NA Not analyzed

OCP Organochlorine pesticide

PMRMA Program Manager for Rocky Mountain Arsenal
RI Remedial investigation

RIC Resource Information Center

RISR Remedial Investigation Summary Report

RMA Rocky Mountain Arsenal

Shell Shell Chemical Company

SVOC Semivolatile organic compound

USATHAMA U.S. Army Toxic and Hazardous Materials Agency

Chemical Symbols

As Arsenic

Hg Mercury
Measurements

mph Miles per hour

pg/g Micrograms per gram
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D1 SURFICIAL SOILS INVESTIGATION

D1.1 INTRODUCTION AND OBJECTIVES

The surficial soils investigation is the first component of a two-task program undertaken by
the U.S. Army (Army) in cooperation with the organizations and state in order to better
characterize the nonsource areas of the Rocky Mountain Arsenal (RMA). The ground
disturbance investigation, discussed in Appendix D2, is the second component of the program.
The surficial soil investigation was designed to investigate potential contaminant distribution
specifically associated with eolian transport from contaminated source areas, to improve the
remedial investigation (RI) database for nonsource areas, and to provide information for the
endangerment assessment to aid in assessing human exposure to surface contaminants via

ingestion, dermal exposure, and inhalation.

While the soils/sewers RI sampling program in nonsource areas composited samples from the
0- to 1-ft and 4- to 5-ft depth intervals, the surficial soil investigation used a sampling
interval of O to 2 inches to investigate contamination at the surface only. The samples were
analyzed for arsenic, mercury, semivolatile organic compounds (SVOCs), and organochlorine
pesticides (OCPs): analytes that exhibit low mobility and high affinity for soils, and although
they resist transport by solution or volatilization, may migrate by eolian transport. The
Colorado Department of Health (CDH) originally proposed 272 surficial soil sampling
locations distributed primarily in the nonsource areas of RMA (CDH, 1988). The Army, in
conjunction with Shell Chemical Company (Shell), investigated 172 of the locations; Shell
investigated the remaining 100 locations. At the request of EPA, the total number of sites to
be sampled by Shell later increased to 106. However, one sampling location was
inadvertently sampled by both Shell and the Army, and another was not sampled by Shell. In
addition, one sample was lost at the lab when the sample bottle was accidentally broken. In
all, 276 locations were sampled and analyzed. Sample locations for the surficial soil program
are shown in Figure RISR D1.1-1. A data summary report presenting the complete analytical
results of the surficial soil investigation was released in April 1991 (EBASCO, 1991/RIC
91121R01).
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D1.2 BACKGROUND

Recognition of the potential for contaminant transport by wind at RMA predates the RI. The
air monitoring and sampling programs conducted as part of the RI, and subsequently "
continued as part of the comprehensive monitoring program (CMP), were based on this
recognition. Observations of airbome contaminants have been documented by various
agencies and personnel at RMA since the 1960s. Data from pre-RI investigations indicated
that dust and vapor emissions from known fugitive sources within RMA contained
contaminants specific to the source (ESE, 1988b/RIC 88263R01). Basins A and F were
recognized as sources of vapor emissions and airborne dusts. Volatile hydrocarbons, volatile
aromatic organics, organosulfur compounds, organophosphorous compounds, OCPs, and heavy
metals were reported in air samples collected near the basins during pre-RI investigations and

in the course of the RL

Between 1961 and 1966, the Army intermittently operated a spray raft to enhance evaporation
of aqueous wastes in Basin F. Although operations were restricted to times when the wind
and humidity conditions were within prescribed limits, it is believed that some droplets and
possibly salt particles resulting from their evaporation were transported into adjacent areas
(EBASCO, 1989/RIC 89166R07). In addition, a spray evaporation system was operated cast
of Basin F between 1975 and 1978 in order to evaporate contaminated water drained from the
North Bog. In 1974 and 1975 OCPs, dicyclopentadiene (DCPD) and
diisopropylmethylphosphonate (DIMP) were detected in the North Bog water (EBASCO,
1989/RIC 89166R07).

The possibility of windborne contamination emanating from both Basins A and F has been
virtually eliminated in recent years by interim response actions (IRAs) undertaken at these
sites. The IRAs are discussed in greater detail in Appendix C of this report. Dust
suppressants were applied to a 75-acre area of Basin A in 1982 and 1988 (PMRMA,
1989/RIC 90009R01). Downwind areas are being monitored, and dust suppressants will be

reapplied on an as-needed basis. Additional information for the Basin A IRA can be obtained
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at the JARDF located at RMA. Basin F has been eliminated as a source of windborne
contaminants by the Basin F IRA, completed in 1989. Contaminated fluids were transferred
from Basin F to storage tanks, contaminated solid material was excavated and placed in a
waste pile, the area was regraded, and both Basin F and the waste pile were covered with a
low permeability clay cap (PMRMA, 1988/RIC 88141R03).

D1.3 METHODS

Surficial soil samples were collected during the first two weeks of October 1989. Field
personnel kept notes of distinctive geographic or cultural features observed in the vicinity of
sampling sites during sampling operations to adequately document each site being sampled.
Samples were compesited from six 2-inch-deep subsamples evenly spaced around the
perimeter of a 30-ft diameter circle, centered at the surveyed stake marking each location.
Subsamples were collected by inserting a hand operated sampling device containing a 2-inch-
diameter polybutyrate tube into the soil to a depth of 2 inches. The tube, including the
subsample, was then withdrawn and moved to the next subsampling location where another
subsample was collected in the same manner. This process was repeated at each subsampling
location until six subsamples were stacked within the sampling tube. The tube was then
removed from the sampling device and emptied into a clean metal pan. Vegetative material
and pebbles were removed from the sample material and the material was homogenized by
hand mixing before being placed in a jar for transport to the laboratory. Clean surgical

gloves were worn during this procedure.

All 172 of the Army’s sampling locations were sampled including one location that was also
sampled by Shell. However, one sample was accidentally destroyed before an analysis could
be performed. One hundred seventy-one Army samples were analyzed for OCPs. Of these,
113 were also analyzed for SVOCs. Of the 106 Shell sampling locations, 100 samples
including the location also sampled by the Army were analyzed for OCPs, and of these, 47
were also analyzed for SVOCs, 47 for arsenic, and 44 for mercury. Samples from the six

additional sites in Section 25, all requested by the EPA, were analyzed for arsenic only. In
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all, 277 locations were sampled and samples from 276 locations were analyzed; 270 were

analyzed for OCPs, 159 for SVOCs, 53 for arsenic, and 44 for mercury.

The Army’s and Shell’s contracting laboratories used analytical methods certified by the U.S.
Army Toxic and Hazardous Materials Agency (USATHAMA) and/or the Program Manager
for RMA. Samples were analyzed semiquantitatively for SVOCs, including OCPs, by a gas
chromatography/mass spectrometry (GC/MS) method based on EPA Methods 3540 and 8270
-(DataChem, 1986; EPA, 1982a, b). Samples were analyzed quantitatively for OCPs by a gas
chromatography/ electron capture detector (GC/ECD) method based on modified EPA Method
608 (DataChem, 1987; EPA, 1982a, b). Atomic absorption spectroscopy (AA) was used by
the Morrison-Knudsen Engineering (MKE) lab to qhantitatively identify arsenic and mercury.
Specific protocols for all analytical methods used by all contracting laboratories may be
obtained from PMRMA. Table RISR D1.3-1 lists analytical methods and target analytes for

the surficial soil program.

Each analytical method is certified by USATHAMA over a specific concentration range. The
certified reporting limit (CRL) is the lowest concentration of a particular analyte that a
specific laboratory using a specific method is certified to detect. During routine sample
analysis, analytical results must either fall within or be diluted to fall within the certified
range in order to be considered valid. In addition, the laboratory quality assurance plan for
RMA requires that all analyses on a sample be completed within a specified holding time to
be considered valid (EBASCO, 1985/RIC 86241R02). The laboratory analysis and data
validation QA/QC programs governing the collection and handling of data developed by the
Surficial Soil Investigation are specified in the Procedures Manual to the Technical Plan
Volume II (EBASCO, 1985/RIC 86241R02) and the Chemical Quality Assurance Plan
(PMRMA, 1989/RIC 89244R01).
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Table RISR D1.3-1 Analytical Methods and Target Analytes for Surficial Soils I

nvestigation at

RMA Page 1 of 2
ANALYTES SYNONYMS ABBREVIATIONS
Semivolatile Organic
Compounds (GC/MS)* SVOCs
1,4-Oxathiane OXAT
2,2-bis(Para-chlorophenyl)- Dichlorodiphenylethane PPDDE
1,1-dichloroethane
2,2-bis(Para-chlorophenyl)- Dichlorodiphenyltrichloroethane PPDDT
1,1,1-trichloroethane
Aldrin ALDRN
Atrazine - ATZ
Chlordane CLDAN
Chlorophenylmethyl sulfide p-Chlorophenylmethyl sulfide CPMS
Chlorophenylmethyl sulfone p-Chlorophenylmethyl sulfone CPMSO2
Chlorophenylmethyl sulfoxide p-Chlorophenylmethyl sulfoxide CPMSO
Dibromochloropropane DBCP
Dicylopentadiene DCPD
Dieldrin DLDRN
Diisopropylmethy! phosphonate DIMP
Dithiane DITH
Endrin ENDRN
Hexachlorocyclopentadiene CL6CP
Isodrin ISODR
Malathion MLTHN
Parathion PRTHN
Supona 2-Chloro-1 (2,4-dichlorophenyl) SUPONA
vinyldiethyl phosphates
Vapona DDVP
Organochlorine Pesticides (GC/ECD)* OCPs
2.2-bis(Para-chlorophenyl)- Dichlorodiphenylethane PPDDE
1,1-dichloroethylene
2,2-bis(Para-chlorophenyl)- Dichlorodiphenyitrichloroethane PPDDT
1,1,1-trichloroethane
Aldrin ALDRN
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Table RISR D1.3-1 Analytical Methods and Target Analytes for Surficial Soils Investigation at

RMA Page 2 of 2
ANALYTES SYNONYMS ABBREVIATIONS
Chlordane CLDAN
Dieldrin DLDRN
Organochlorine Pesticides (GC/ECD)* (continued) OCPs
Endrin ENDRN
Hexachlorocyclopentadiene CL6CP
Isodrin ISODR
Arsenic (AA)* - ' AS
Mercury (AAY* HG

* Key to Analytical Methods

GC/MS - Gas Chromatography/Mass Spectrometry
GC/ECD - Gas Chromatography/Electron Capture Detector
AA - Atomic Absorption Spectroscopy
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D1.4 RESULTS

Analytical results (to two significant figures) for the Army and Shell surficial soil data are
summarized in Tables RISR D1.4-1a and D1.4-2a, respectively. These tables include CRLs
and indicator ranges (IRs). The IR is the analyte concentration that is expected to occur
naturally in soils. Tables RISR D1.4-1b and D1.4-2b tabulate the analytical results by sample

location. Due to their length, all four tables are presented following Section Dl.6.

D1.4.1 Organic Analytes
Figure RISR D1.4-1 shows the distribution of total organics in surficial soils (0 to 2 inches).

Observed analyte concentrations are contoured to show their variation and to highlight regions
with elevated concentrations. Contour lines were drawn by linearly interpolating summed
concentrations of organic analytes between sample locations. OCPs were detected in 256 of
the 270 samples analyzed. Most of the 14 samples lacking OCP detections were located near
the outer boundaries of RMA. Dieldrin was the most frequently detected organic analyte,
followed by aldrin and chlordane. The possible ranges of half-lives for dieldrin and aldrin in
soil are quite large and depend on several factors