INSTALLATION RESTORATION PROGRAM
PHASE I: RECORDS SEARCH
F.E. WARREN AFB
WYOMING

DTIC

@R ELECTE
@, DEC 0 5 1996

Prepared For

AD-A162 364

United States Air Force
STRATEGIC AIR COMMAND
Deputy Chief of Staff
Engineering and Services
Offutt AFB, Nebraska 68113

September 1985

DISTRIBUTION STATEMENT A'
Approved for public releasej

Distribution Unlimited *

Prepared By

ENGINEERING-SCIENCE
57 Executive Park South, Suite 590
Atlanta, Georgia 30329

85 11 06 077

................
...................
............
.....

........
....

............
-----




AN A e AN I S DA M AN AR AL A A

Y

TABLE OF CONTENTS

Page
LIST OF FIGURES iii
LIST OF TABLES iv
EXECUTIVE SUMMARY -1=-
SECTION 1 INTRODUCTION
. Background and Authority 1-1
3 Purpose and Scope 1-2
. Methodology 1-5
SECTION 2 INSTALLATION DESCRIPTION
Base History 2-1
- Organization and Mission 2-7
-~ SECTION 3 ENVIRONMENTAL SETTING
Climate 3-1
. Geography and Topography 3-3
. Drainage 3-3
:} Surface Soils 3-5
. Geology 3-5
- Stratigraphy 3-9
Distribution 3-9
Structure 3-9
Hydrology 3-13
High Plains Aquifer 3-13
Water Use and Water Quality 3-15
Threatened and Endangered Species 3-21
Environmental Summary 3-21
SECTION 4 FINDINGS
Installation Hazardous Waste Activity Review 4-1
Industrial Operations {Shops) 4-2
Waste Accumulation and Storage Areas 4-9
Pesticide Utilization 4-9
Fuels Management 4-11
Spills and Leaks 4-11
Fire Protection Training 4-14
Installation Waste Disposal Methods 4-16
Landfills 4-16
Hardfill Disposal Areas 4-20
Sanitary Sewerage System 4-20
Explosive Ordnance Disposal Area 4-20
Acid Dry Well 4-24

- .-- .-. .- '.. ". -.n '.. .. -.h '.‘ -~l .-. . ..
S R " S L T e AR P N N
MRS PN A VS WO W .'.‘-" P

DR : ..:.._: ‘.{.n\'_:.: "-t"‘:“; )':'.‘:'.‘;'. .'_.:_.‘:_.\-_n ;_..: *.: > o_.;_. N -‘~_-‘.- AR -_-‘-c.:...‘..

- - - “




(.'-“I_‘-fl"<_f<_‘3_"."-\‘-.r.'u".fAT'.'_‘.'A.‘,i e e T S NN A Lo e L i e S ol i e hatt et et it = o * i it i

UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE

N REPORT DOCUMENTATION PAGE
- 1s. REPORT SECURITY CLASSIFICATION 1b. RESTRICTIVE MARKINGS
o Unclassified
‘ FICATION AUTHORITY 3. DISTRIBUTIONY/ LABHITY.QF BEPORT .
8 2s. SECURITY CLASSIFIC ﬂ’ns document has bae
a N/A for public raleqze q :l‘ln lﬂpproved
- s gt i 1oiease and cale; it
.:_ 2b. DECI\;;SASIFICATION/DOWNGRADDNG SCHEDULE dlstnbuuon is unlimited_ S
:' 4. PERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUNFER(S)
]
N/A F E Warren - I - Sep 85
6s. NAME OF PERFORMING ORGANIZATION b. OFFICE SYMBOL. 7s. NAME OF MONITORING ORGANIZATION
(If applicable)
Engineering-Science N/A HQ AFESC/DEVP
6c. ADDRESS (City, State and ZIP Code) ] 7b. ADDRESS (City, State and ZIP Code)
57 Executive Park S., N.E., Suite 590}
Atlanta GA 30329 Tyndall AFB FL 32403
8s. NAME OF FUNDING/SPONSORING 8b. OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
QRGANIZATION (1f applicable)
HQ SAC DEPVQ F 08637 84 C0070
8c. ADDRESS (City, State and ZIP Code) ] 10. SOURCE OF FUNDING NOS. 1
PROGRAM PROJECT TASK WORK UNIT
Offutt AFB NE 68113 ELEMENT NO. NO. NO. NoO.
11. TITLE (Include Security Classification)
o See block 19
o 12. PERSONAL AUTHORI(S)
g Schroeder, E.J., Palumbo, D.A., Stephens, R.D., McAuliffe, J.P,
13s. TYPE OF REPORT 13b. TIME COVERED 14. OATE OF REPQRT (Yr., Mo., Day) 15. PAGE COUNT
Final rrom N/A Lo September 1985 234

16. SUPPLEMENTARY NOTATION
AFESC Project Officer: Capt Jose R. Correa

COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
FIELD GROUP SUB. GA. Installation Restoration Program; Hazardous Waste

Management; Past Solid Waste Disposal Sites; IRP
Phase I; F E Warren AFB
19. ABSTRACT (Continue on reverse if necessary and identify by block number)
11. Title: Phase I - Records Search Installation Restoration Program -
F E Warren AFB.

>This report identified and evaluated several potentially hazardous
waste disposal sites at F E Warren AFB. Records of past waste
handling and disposal practices were reviewed., Interviews with
past and present installation employees were conducted to develop
a history of waste disposal practices. The environmental setting
was evaluated including soils, geology, groundwater, and surface
water, Five landfills, six spill sites, two fire protection training
areas and an acid dry well were found to have sufficient potential
to create environmental contamination and follow-on investigations
(Phase II) were recommended and outlined,—e—-- -

20. DISTRIBUTION/AVAILABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION

UNCLASSIFIED/UNLIMITED CZ saMe as ReT. (J pTicusers O Unclassified

- 22a. NAME OF RESPONSIBLE INDIVIDVAL 22b. TELEPHONE NUMBER 22¢. OFFICE SYMBOL
. (Include Area Code}

Capt Charles R Howell Av(27z—E824 _ HQ SAC/DEPVQ

DD FORM 1473, 83 APR EDITION OF 1 JAN 73 1S OBSOLETE.

SECURITY CLASSIFICATION




Page
Satellite Facilities Review 4-24
Microwave Relay Station 4-24
Missile Sites 4-24
Evaluation of Past Disposal Activities and 4-26
Facilities
Sites Eliminated From Futher Evaluation 4-27
Sites Evaluated Using HARM 4-29
SECTION 5 CONCLUSIONS
Spill Site No. 4 5-1
Landfill No. 4 5-3
Landfill No. 6 5-3
Landfill No. § 5-4
Landfill No. 2 5-4
Spill Site No. 1 5-4
Fire Protection Training Area No. 2 5-5
Spill Site No. 2 5-5
Acid Dry Well 5-6
Fire Protection Training Area No. 1 5-6
randfill No. 3 5-7
Spill Site No. 3 5-7
Spill Site No. 5 5-7
Spill site No. 6 5-8
SECTION 6 RECOMMENDATIONS
Monitoring Rationale 6-1
Recommended Phase II Monitoring 6-4
Spill Site No. 4 6-4
Landfill No. 4 6-9
Landfill No. 6 6-9
tandfill No. 5 6-9
Landfill No. 2 6-10
Spill Site No. 1 6-10
Fire Protection Training No. 2 6-10
Spill Site No. 2 6-10
Acid Dry Well 6-11
Fire Protection Training Area No, 1 6-11
Landfill No. 3 6-12
Spill Site No. 3 6-12
Spill site No. S 6-12
Spill Site No, 6 6-12
ii
R SR R O A I U

TABLE OF CONTENTS
(Continued)




3

e
4,

DACAG
Aty

APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

APPENDIX E

APPENDIX F

APPENDIX G

APPENDIX H

APPENDIX I

APPENDIX J

APPENDIX K

AT T e YT LSy v e Sl SR A A e SR it T ANt e T

TABLE OF CONTENTS
{Continued)

BIOGRAPHICAL DATA
LIST OF INTERVIEWEES AND OUTSIDE AGENCY CONTACTS
TENANT ORGANIZATIONS AND MISSIONS
SUPPLEMENTAL BASE FINDINGS INFORMATION
MASTER LIST OF SHOPS
PHOTOGRAPHS

USAF INSTALLATION RESTORATION PROGRAM HAZARD
ASSESSMENT RATING METHODOLOGY

SITE HAZARD ASSESSMENT RATING FORMS
GLOSSARY OF TEMINOLOGY AND ABBREVIATIONS

REFERENCES

P RARY _'-"“."_‘J'.":—_‘u__"u',_'._—'. P Tl S

INDEX OF REFERENCES TO POTENTIAL CONTAMINATION SITES AT

WARREN AFB

iii




A iiall Yk Sladh sult sn i et e he Rans o Y Ty

" LIST OF FIGURES

1 Sites of Potential Environmental Contamination -4-
161 U.S. Air Force Installation Restoration Program 1-3
1.2 Records Search Flow Chart 1-7
g 2.1 Area Location 2-2
E- 2.2 Regional Location 2-3
. 2.3 Installation Site Plan - South 2-4
E; 2.4 Installation Site Plan - North 2-5
2.5 Missile Flights 2-6
3.1 Regional Physiographic Divisions 3-4
. 3.2 Surface Drainage 3-6
-E 3.3 Soils Map 3-7
E: 3.4 Surficial Geologic Map 3-11
3.5 Generalized Geologic Cross-Sections 3-12
3.6 Generalized Shallow Stratigraphy of Ogallala 3-14
Formation
3.7 Irrigation and Municipal Well Locations 3-16
. 3.8 Regional Ground-Water Flow in the High Plains Aquifer 3-17
i: 3.9 Water Level Decline of High Plains Aquifer 1920-1987 3-19
: 3.10 Surface Water Sampling Locations 3-20
E'.:_ 4.1 Spill Sites 4-12
Sf 4.2 Fire Protection Training Area Sites 4-15
F{ 4.3 Landfill sSites 4-17
Ej 4.4 Hardfill Sites 4-21
f% 4.5 Sewage Treatment Plant Site 4-22
iv

e e - D R IR N R S e T
SIS P s > - A T

D R N i R A L R -
RSN UG YA R AL A

~
e e e . PO R S L P N
DR R P A AL WA R AP S

T
. M ot '.. »




No.

LIST OF FIGURES
(Continued)

EOD Area
Acid Dry Wwell

Sites of Potential Environmental Contamination

o Sin TSl et Jie N e 5 _' MR Al bu s et B




R Da A et St St et A B s S - TrTeTrTvTYTY

LIST OF TABLES

1 Sites Evaluated Using the Hazard Assessment Rating ~5-
.:4 Methodology
[ 2 Recommeaded Monitoring Program for Phase II IRP at -7-
- F.E. Warren AFB
h 3.1 Climatic Conditions at F.E. Warren AFB 3-2
3.2 F.E. Warren Air Force Base Soils 3-8
'ﬁ 3.3 Geologic and Hydrogeologic Units 3-10
4.1 Industrial Operations (Shops) 4-4
g 4.2 Waste Accumulation and Storage Areas 4-10
4.3 Summary of Landfill Disposal Sites 4-18
4.4 Summary of Flow Chart Logic for Areas of Initial 4-28

Health, Welfare and Environmental Concern at
F.E. Warren AFB

4.5 Summary of HARM Scores for Potential Contamination 4-30
Sites at F.E. Warren AFB

5.1 Sites Evaluated Using the Hazard Assessment Rating 5-2
Methodology
*:, 6.1 Recommended Monitoring Program for Phase II IRP at 6-5
? F.E., Warren AFB
6.2 Recommended List of Analytical Parameters for 6-8
F ‘ pPhase II IRP at F.E. Warren AFB
s Accesion For i
NTIS CRAXI E
e TAB ]
U anrcuonesd ]
Josblicavon ]
By ...
Di.t ibition/

Avarablity Cedes

) ¢ Avail ardjor
Dizt Spcial

vi H‘/

Qua
INsp EL@IJED

T,




Y

BT A AL A bt At e 20 et g

Adhaie e St e sne o

EXECUTIVE SUMMARY

The Department of Defense (DOD) has developed a program to identify
and evaluate past hazardous material disposal sites on DOD property, to
control the migration of hazardous contaminants, and t control hazards
to health or welfare that may result from these past disposal opera-
tions. This program is called the Installation Restoration Program
(IRP)., The IRP has four phases consisting of Phase I, Installation
Assessment/Records Search; Phase II, Confirmation/Quantification; Phase
III, Technology Base Development; and Phase 1V, Operations/Remedial
Actions. Engineering-Science was retained by the United States Air
Force to conduct the Phase I, Initial Assessment/Records Search for

F. E. Warren Air Force Base (AFB) under Contract No. F0863784 ROO 40.

INSTALLATION DESCRIPTION

F. E. Warren AFB is located in southeastern Wyoming on the west
side of Cheyenne. The base is located 10 miles North of the Colorado
border, and 40 miles West of the Nebraska state line. The main base
consists of approximately 5,866 acres, and is bordered by agricultural
or undeveloped residential land to the north, south and west and the
City of Cheyenne on the east. Remote installation facilities include a
quar ter acre microwave relay station and the 90th Strategic Missile Wing
(SMW) Sites comprising 26,953 acres. The 90th SMW Sites consist of 20
Minuteman III Intercontinental Ballistic Missile (ICBM) Launch Conrol
Facilities (LCFs) and 200 Minuteman III ICBM Launch Facilities (LFs)
located in Wyoming, Nebraska, and Colorado.

The base became a part of the Air Force System in 1947 and occupies
an historic federal installation with its beginning in the last century.
The base began as an army outpost in 1867 and was named Fort D. A.
Russell. In 1930 the name was changed to Fort Francis E. Warren. The

Fort was transfered to the Air Force in 1947 and served as a TAC

Training Facility until 1958. In 1958 SAC assumed command, and F. E.
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Warren AFB was selected as the first host base for the Atlas Missiles.
Between October, 1962 and July, 1965 the Minuteman Missiles were deploy-~

ed from F. E. Warren AFB, and the Atlas Missiles were deactivated. The

O T

90th Strategic Missile Wing became the host unit in 1963 and has retain-

ng

IR MG

ed that position to today.

ENVIRONMENTAL SETTING

The environmental setting data reviewed for this investigation

identified the following points relevant to F. E. Warren AFB:

o) An important, extensively used aquifer, the High Plains aqui-
fer, underlies F. E, Warren AFB. The top of the aquifer or the
water level surface lies within 10 feet of the surface within
some areas of the base. Because the aquifer is heterogeneous,
lenses of sand and gravel or permeable zones can exist at any
depth up to 500 or 600 feet beneath the surface. The base 1is
in an area which recharges to the High Plains aquifer by direct
precipitation and also through stream leakage in some areas and
at times of the year.

o} The High Plains aquifer is used extensively for irrigation,
municipal, and domestic supply wells which surround the base.
The residences along Roundup and Happy Jack Road have private
supply wells and the City of Cheyenne municipal supply well-
field is located within 3 miles of the base,

o} Crow Creek flows through the base in a northwest to southeast
direction.

o) Base surficial scils are predominantly sands and gravels that
exhibit relatively high permeabili ties.

o Annual net precipitation for the area is minus 43 inches. This
condition reduces the potential volume of leachate generation

resulting from precipitation at landfills located on F. E.
Warren AFB.

o No wetlands exist at F. E. Warren AFB.
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o The larger of the two known remaining populations of the
Colorado butterfly plant, which is on the Wyoming Endangered
Species list, exist in the moist meadow along Crow and Diamond
Creeks and the unnamed drainage south of the Weapons Storage

Area.

METHODOLOGY

During the course of this project, interviews were conducted with
installation personnel (past and present) familiar with past waste
disposal practices; file searches were performed for past hazardous
waste activities; interviews were held with local, state and federal
agencies; and field surveys were conducted at suspected past hazardous

waste activity sites.

FINDINGS AND CONCLUSIONS

Fourteen sites (Figure 1) were identified as potentially containing
3 hazardous contaminants and having the potential for contaminant migra-
: tion resulting from past activities. These sites have been assessed
E using a Hazard Assessment Rating Methodology (HARM) which takes into
account factors such as site characteristics, waste characteristics,
potential for contaminant migration and waste management practices. The
h rating system is designed to indicate the relative need for follow-up

investigation. The results of the HARM assessment are given in Table 1.

RECOMMENDATIONS

A program for proceeding with Phase II and other IRP activities at
F. E. Warren AFB is recommended. This program may be expanded to define

the extent and type of contamination if the initial step reveals con~

aaar yaaarac

tamination. The Phase II1 recommendations are summarized below:

o) Spill Site No. 4 (Building 250, TCE Spill). 1Install two deep
wells to determine the vertical extent of contamination, and

conduct test borings to aid in locating the specific source.

‘77"Wl-7' oY q'v~
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FIGURE 1

F.E. WARREN AFB
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- TABLE 1
t SITES EVALUATED USING THE
- HAZARD ASSESSMENT RATING METHODOLOGY
", F.E. WARREN AFB
>
HARM (1)
Rank Site Operation Period Score
1 Spill Site No. 4 1982 83
(Building No. 1250)
2 Landfill No. 4 1947-1959 75
3 Landfill No. 6 1971 -Present 74
4 Landfill No. 5 1960-1970 66
S Landfill No. 2 1900-1941 65
6 Spill Site No, 1 1973 62
(Building No. 400)
7 Fire Protection Training
Area No. 2 1965-Present 60
8 Spill Site No. 2 1983 60
{Building No. 810)
9 Acid Dry Well Mid 1960's-Present 60
10 Fire Protection Training
Area No. 1 1950-1965 57
1 Landfill No. 3 1941-1947 56
12 Spill Site. No. 3 1980 53
(Building No, 338)
13 Spill Site No. S 1962-Present 53
{Building No. 336)
14 Spill Site No. 6 1962-Present 53

(Building No. 316)

(1) This ranking was performed according to the Hazard Assessment
Rating Methodology (HARM) described in Appendix G. Individual
rating forms are in Appendix H.

-5-
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Landfill No. 4. Use geophysics to determine the landfill
extent. Install and sample one upgradient and three down-
gradient wells.

Landfill No. 6. Use geophysics to determine the landfill
extent. Install and sample one upgradient and four down-
gradient wells.

Landfill No. S. Use geophysics to determine the landfill
extent, Install and sample one upgradient and three down-
gradient wells.

Landfill No. 2. Use geophysics to determine the landfill
extent, Install and sample one upgradient and three down-
gradient wells.

Spill Site No. 1 (Building 400, Service Station). Install and
sample one upgradient and three downgradient wells.

Fire Protection Training Area No. 2. Perform three soil
borings to 20 feet with sampling at two foot intervals.

Spill Site No. 2 (Building 810 Accumulation Point). Per form
five so0il borings to 20 feet with sampling at two-foot
intervals.

Acid Dry Well (Building 826). Use geophysics to determine the
extent of the spill and perform three soil borings to 20 feet
with sampling at two-foot intervals.

Fire Protection Training Area No. 1. Perform three soil
borings to 20 feet with sampling at two-foot intervals.
Landfill No. 3. Use geophysics to determine the landfill
extent, Install and sample one upgradient and three down-
gradient wells.

Spill Site No. 3 (Building 338, Acid Spill). Use geophysics to
determine the extent of the spill and perform two borings to 20
feet with sampling at two-foot intervals.,

Spill Site No. 5 (Building 336, Accumulation Point). Per form
wo soil borings t 20 feet with sampling at two-foot
intervals.

Spill Site No. 6 (Building 316, Accumulation Point). Per form
four soil borings to 20 feet with sampling at two-foot

intervals.

R
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SECTION 1
INTRODUCTION

BACKGROUND AND AUTHORITY

The United States Air Force, due to its primary mission of defense
of the United States, has long been engaged in a wide variety of opera-
tions dealing with toxic and hazardous materials. Federal, state, and
local governments have developed regulations that require disposers of
waste to identify the locations and contents of past disposal sites and
take action to eliminate hazards in an environmentally responsible
manner. The primary Federal legislation governing disposal of hazardous
waste is the Resource Conservation and Recovery Act (RCRA) of 1976, as
amended. Under Section 6003 of the Act, Federal agencies are directed
to assist the Environmental Protection Agency (EPA) and under Section
3012, state agencies are required to inventory past disposal sites, and
Federal agencies are required to make the information available to the

reques ting agencies., To assure compliance with these hazardous waste

regulations, the Department of Defense (DOD) developed the Installation
".:l Restoration Program (IRP). The current DOD IRP policy is contained in
Defense Environmental Quality Program Policy Memorandum (DEQPPM) 81-5,
E__ji dated 11 December 1981 and implemented by Air Force message dated 21
r_ January 1982. DEQPPM 81~5 reissued and amplified all previous direc-~
,"; tives and memoranda on the Installation Restoration Program. DOD policy

is to identify and fully evaluate suspected problems associated with

past disposal practices of hazardous waste and resulting contamination,
and to control hazards to health and welfare that resulted from these
past practices. The IRP is the basis for response actions on Air Force
installations under the provisions of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) of 1980, clarif‘ed by
Executive Order 12316. CERCLA is the primary legislation governing

remedial action at past hazardous waste disposal sites.
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PURPOSE AND SCOPE

The IRP is a four-phased program (Figure 1.1) designed to assure
that identification, confirmation/ quantification, and remedial actions
are performed in a timely and cost-effective manner., Each phase is

briefly described below:

o Phase I - Installation Assessment/Records Search - The purpose

. of Phase I is to identify and prioritize those past disposal
; sites that may pose a hazard to public health or the environ-
i ment as a result of contaminant migration to surface or ground
{ waters, or have an adverse effect by its persistence in the
environment. In this phase it is determined whether a site
requires further action to confirm an environmental hazard or
i whether it may be considered to present no hazard. If a site
requires immediate remedial action, such as removal of aban-
doned drums, the action can proceed directly to Phase 1IV.
Phase I is a basic background document for the Phase II study.

o Phase II -~ Confirmation/Quantification - The purpose of Phase

II is to determine and quantify, by preliminary and comprehen-

sive environmental and/or ecological survey, the presence or

absence of contamination, the extent of contamination, waste
characterization (when required by the regulatory agency), and
to identify sites or locations where remedial action is re-
quired in Phase 1V, Research requirements identified during
this phase will be inéluded in the Phase III effort of the
program.

o Phase III - Technology Base Development - The purpose of Phase

IIT is to develop a sound data base upon which to prepare a
comprehensive remedial action plan. This phase includes imple-
mentation of research requirements and technology for objective
assessment of adverse effects. A Phase III requirement can be
identified at any time during the program.

o Phase IV - Operations/Remedial Actions - Phase IV includes the

preparation and implementation of the remedial action plan.

1-2
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FIGURE 1.1

U.S. AIR FORCE
INSTALLATION RESTORATION
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l Y
PHASE i PHASE IV
PHASE |
RECORDS SEARCH[—>1 CONFIRMATION REMEDIAL ACTION

QUANTIFICATION | =

Y

NO FURTHER ACTION jet——

PHASE Il

|————————_———————_—q

—-3p- TECHNOLOGY BASE
DEVELOPMENT

B SOURCE: AFESC
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Engineering~Science was retained by the United States Air Force to
conduct the Phase I Records Search at F.E. Warren Air Force Base (AFB)
under Contract No. F0863784 ROO 40, This report contains a summary and
an evaluation of the information collected during Phase I of the IRP and
recommended follow-on actions. The approximate land area included as

part of the F.E. Warren AFB study is as follows:

F. E. Warren AFB 5866 Acres
Microwave Relay Station 1/4 Acre
Minute Man III Missile Sites 26,953 Acres

The activities performed as a part of the Phase I study scope

included the following:

- Review of site records

- Interviews with personnel familiar with past generation and
disposal activities

- Survey of types and quantities of wastes generated

- Determination of current and past hazardous waste treatment,
storage, and disposal activities

- Description of the environmental setting at the base

- Review of past disposal practices and methods

- Reconnaissance of field conditions

- Collection of pertinent information from federal, state and
local agencies

- Assessment of the potential for contaminant migration

- Development of recommendations for follow-on actions

Engineering-Science performed the on-site portion of the records
search during May 6-10, 1985, The following team of professionals were

involved:

E. J. Schroeder, P.E., Environmental Engineer and Project
Manager, 18 years experience.
D. A. Palombo, C.P.G., Hydrogeologist, 11 years of professional

experience,




R. D. Stephens, Environmental Scientist, 14 years of profes-

sional experience.,
J. P. McAuliffe, Environmental Engineer, 3 years of professional

experience,

More detailed information on these four individuals is presented in

Appendix A.

METHODOLOGY

The methodology utilized in the F. E. Warren AFB Records Search
began with a review of past and present industrial operations conducted
at the installation. Information was obtained from available records
such as shop files and real property files, as well as interviews with
67 past and present base employees from various operating areas. Those
interviewed included current and past personnel associated with civil
engineering, fuels management, roads and grounds maintenance, fire pro-
tection, real property, history, and local citizens with knowledge of
previous uses of current base property. A listing of interviewee
positions with approximate years of service is presented in Appendix B.

Concurrent with the employee interviews, the applicable federal,
state and local agencies were contacted for pertinent study area related
environmental data. The agencies contacted are listed in Appendix B.

The next step in the activity review was to identify all sources of
hazardous waste generation and to determine the past management prac-
tices regarding the use, storage, treatment, and disposal of hazardous
materials from the various sources on the base. 1Included in this part
of the activities review was the identification of all known past dis-
posal sites and other possible sources of contamination such as spill
areas.

A ground tour and an overflight of the identified sites were made
by the Engineering-Science Project Team to gather site-specific in-
formation including: (1) general observations of existing site con-
ditions; (2) wvisual evidence of environmental stress; (3) presence of
nearby drainage ditches or surface waters; and (4) visual inspection of

these water bcdies for any obvious signs of contamination or leachate

migration.




| __ o

Ll e m ey
et e

. wrwT e N e

e e W T T T Ty S gy Ty ey A gl g b A0 i i e - S o = A g -l SR

A decision was then made, based on all of the above information,
whether a potential hazard to health, welfare or the environment exists
at any of the identified sites using the flow chart shown in Figure 1.2.
If no potential existed, the site received no further action. For those
sites where a potential hazard was identified, a determination of the
need for IRP evaluation/action was made by considering site-specific
conditions. If no further IRP evaluation was determined necessary, but
the site potentially could create an environmental problem in the
future, then the potential problem was referred to the installation
environmental program for appropriate action. If a site warranted
further investigation, it was evaluated and rated using the Hazard
Assessment Rating Methodology (HARM). The HARM score is a resource
management tool which indicates the relative potential for adverse

effects on health or the environment at each site evaluated.

Cabars |
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FIGURE 1.2

PHASE | INSTALLATION RESTORATION PROGRAM
RECORDS SEARCH FLOW CHART
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. SECTION 2

INSTALLATION DESCRIPTION

F. E. Warren AFB is located in southeastern Wyoming on the west
side of Cheyenne. The base is located 10 miles North of the Colorado
border, and 40 miles West of the Nebraska state line (see Figure 2.1).
The base is located in the central area of the Cheyenne Metropolitan
Statistical Area and is bordered by agricultural land to the north,
south and west, undeveloped residential land to the northeast and south-
west and the City of Cheyenne on the east with some industrial develop-
ment to the southeast (see Figure 2,2). The main base site comprises
approximately 5,866 acres (see Figure 2.3 and Figure 2.4). Remo te

installation facilities consist of the following:

O Microwave Relay Station 1/4 Acre

o 90th Strategic Missile Wing (SMW) Sites 26,953 Acres

The 90th SMW consists of 20 Minuteman III Intercontinental Ballistic
Missile (ICBM) Launch Control Facilities (LCFs) and 200 Minuteman III
ICBM Launch Facilities (LFs) located in Wyoming, Nebraska, and Colorado.
All of the LCFs and LFs are remote from the base. The 20 missile
flights are located over a 12,000 square mile area. The missile LFs and
LCFs are arranged in 20 flights (A-T) with an alphanumeric code as
follows: A~01 indicates the LCF for flight A, A-02 through A-11 are the
associated LFs. The same numerical designations hold for flights B
through T. A diagram showing the approximate locations of the flights

in relation to the base is presented in Figure 2.5.

BASE HISTORY
F. E. Warren AFB became a part of the Air Force System in 1947 and
occupies an historic federal installation with its beginning in the last

century. The base began as an army outpost in 1867 and was named Fort
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FIGURE 2.3
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D. A. Russell. The post continued as a calvalry post through World War
II as well as housing artillery units during World War I and II. The
name was changed to Fort Francis E. Warren in 1930. The Fort was trans-
ferred to the Air Force in 1947 and was a training facility under TAC
until 1958. SAC assumed command in 1958 and F. E. Warren AFB was se-
lected as the first host base for the Atlas ICBM missile. The first
Atlas D Missile arrived at F. E. Warren AFB in 1959 and by November,
1961 all 24 Atlas missiles were on combat ready status at F. E. Warren
AFB. The Atlas missile was deployed in a similar configuration to the
current Minuteman missiles with one LCF controlling three LFs for the 15
Atlas D missiles. The nine Atlas E missiles were each controlled from
the nine responsive LCFs.

The Minuteman I missiles were deployed from F. E. Warren AFB start-
ing in October, 1962 which coincided with the deactivation of the 24
Atlas sites. Full combat alert status was achieved in July of 1965 when
all 200 Minuteman I missiles were in their silos and ready to respond to
emergency war orders. The last Atlas ICBM was deactivated in January,
1965. The 90th Strategic Missile Wing became the host unit in 1963 and
has retained that position until today. 1In 1975 a major upgrade program
changing from the Minuteman I missile to the Minuteman III missile was
completed at F. E. Warren AFB.

The base is currently undergoing another major program change in
the deployment of 100 Peacekeeper missiles in the existing Minuteman
silos. The remaining silos will continue to house the Minuteman III

missile.

ORGANIZATION AND MISSION

The host unit at F, E. Warren AFB is the 90th Strategic Missile
Wing (SMW). There are six major units in the 90th SMW. The Deputy
Commander for Operations (DCO) controls the operations and management of
the missile network; major subdivisions include the 319th, 320th, 321st,
and the 400th Strategic Missile Squadron (SM. ) and the 2149th Communi-
cations Squadron (CS). The Deputy Commander for Maintenance (DCM) is
responsible for missile maintenance; subdivisions include the 90th
Organizational Missile Maintenance Squadron (OMMS) and the 90th Field
Missile Maintenance Squadron (FMMS). The 90th Security Police Group
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(SPG) is responsible for security, both on base and at the missile
sites; organizations within the 90th SPG are the 88th, 89th and 90th
Missile Security Squadron (MSS) and the 90th Security Police Squadron
(spPS). The Deputy Commander for Resource Management (DCRM) controls the
resources on the base, including supplies and transportation; major
divisions are the 90th Transportation Squadron (TRNS) and the 90th
Supply Squadron (SUPS). The 90th Combat Support Group (CSG) encompasses
the service aspect and civil engineering operations on the base; the
major units in the 90th CSG are the 90th Services Squadron (SvVS) and the
90th Civil Engineering Squadron (CES). The sixth major unit, the USAF
Hospital, F. E. Warren, provides health care to base personnel and their
families in the area.

The tenant organizations at F. E. Warren AFB are listed below.
Descriptions of the major tenant organization and their missions are

presented in Appendix C.

o 4th Air Division

Q 37th Aerospace Rescue and Recovery Squadron

o Detachment 10, 37th Aerospace Rescue and Recovery Squadron

le] Geodetic Survey Sguadron

o Detachment 1402, Office of Special Investigations

o) The Defense Investigative Service

o) Operating Location A, 9th Weather Squadron

o Peacekeeper Site Activation Task Force (SATAF)

o Operating Location FA, Detachment 15, 3904th Management Engi-
neering Squadron

o Ogden Air Logistics Center

S
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SECTION 3
ENVIRONMENTAL SETTING

The environmental setting of F.E. Warren AFB is described in this
Section with an emphasis on the identification of natural conditions
that may promote the migration of hazardous waste constituents. En-
vironmental conditions pertinent to the study are summarized at the end

of this Section.

CLIMATE

The climate of southeastern Wyoming can be characterized by the
following generalizations: 1) Low relative humidity; 2) abundant sun-
shine; and 3) large daily and seasonal temperature variations. These
conditions are somewhat typical for the northern part of the High Plains
section of the Great Plains province.

In this portion of Wyoming, there are two major factors which
produce its climatic features. One is the mid-latitude continental
location which lies beyond the influence created by significant moisture
sources. The other major factor is the high elevation (+6000 feet above
mean sea level) with large topographic variations in the mountains to
the west. Remoteness from moisture sources and high elevation result in
low humidity and a semi-arid climate., Mean annual rainfall for Cheyenne
1s 13.4 inches. Table 3.1 illustrates the monthly precipitation
averages.

Two climatic features important in determining the potential for
movement of contaminants are net precipitation and rainfall intensity.
Net precipitation is an indicator of the potential for leachate genera-
tion and is equal to the difference between precipitation and evapora-
tion. Rainfall intensity is an indicator of the potential for excessive
runoff and erosion. The one-year, 24-hour rainfall event is used to
gauge the potential for runoff or erosion and is reported to be 1.25

inches (U.S. Weather Bureau, 1961). The mean annual precipitation at the
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TABLE 3.1
CLIMATIC CONDITIONS AT F. E. WARREN AFB

Rainfall Snowfall Wwind
Temperature Precipitation Precipitation Mean Prevailing
Meag Mean Mean Max Mean Max Speed Direction
Month Max( F) Min( F) (in) {in) (in) (in) (kts)
JAN 38 16 «3 7 5 13 12 WNW
FEB 41 15 .4 2,2 5 20 12 W
MAR 44 20 1.0 2.5 11 27 13 WNW
APR 54 29 1.3 2.3 8 22 12 WNW
! MAY 64 39 2.4 5.4 3 18 11 WNW
L JUNE 75 48 2.0 5.3 t 1 10 W
¥ JULY 83 54 1.9 5.0 t t 9 W
AUG 81 53 1.4 3.1 0 0 9 W
SEPT 72 44 1.1 4.5 1 7 9 W
ocT 61 34 7 2.3 3 21 10 W
NOV 46 23 .6 2.5 7 N 1M WNW
DEC 40 16 «3 1.3 5 41 13 WNW
ANNUAL - -— 13.4 -1 48 - 11 -
Period of Record: December 1949 - November 1979

Source: AWS Form 62, Climatic Brief for F.E. Warren AFB, WY., August 1980
Note: t = trace
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base for the 30-year period of record is 13.4 inches (F.E. Warren AFB
records) and the mean annual lake evaporation for the area is 57 inches
(U.S. Weather Bureau, 1959). Net precipitation at F.E. Warren AFB is
therefore minus 43 inches as determined from these climatic data. This
very low net annual precipitation value suggests that there is 1little
potential for water borne contaminants to infiltrate through surface
soils to underlying units. The one-year, 24-hour rainfall is indicative

of a low potential for runoff and soil erosion.

GEOGRAPHY AND TOPOGRAPHY

F. E. Warren AFB is situated within the western portion of the High
Plains section of the Great Plains physiographic province (Figure 3.1).
The Laramie Range which extends along the western edge of the county, is
part of the Southern Rocky Mountains section. From the mountains east-
ward, the surface has been eroded to a relatively uniform plain that
slopes gently eastward. Gradients range from 100 feet per mile west of
the base to 20 feet per mile at the eastern edge of Laramie county. The
surface has a gentle rolling topography of moderate relief and is marked
by ephemeral and intermittent streams. The valleys become more deeply
dissected as the mountains are approached.

The elevation of the city of Cheyenne is given as 6097 feet and
highest elevations on the base are over 6300. The city and most of the
base occupy the lower of two terraces which run northwest to socutheast
through the region. The lower terrace is 10 to 20 feet above the
streams and a higher terrace lies 40 to 60 feet above the streams.
These terraces are remnants of former valley bottoms which have been
dissected by stream erosion since their formation (Cady, 1935). A NW-SE
escarpment separates the terraces from the high plains and lies about 2
miles north of Randall Avenue.

Drainage

The region is drained by small eastward-flowing streams with head-
waters in the mountains to the west, The northern one-third of the base
drains through unnamed tributaries to Lodgepole Creek, The remainder of

the base 1is drained by Crow C(Creek and its minor tributaries, Both

streams flow into the South Platte River., Crow (Creek which runs in a

Oy
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northwest to southeast direction through the base is the major drainage-
way to accept discharges associated with base operations (Figure 3.2).

As mentioned previously, streams have their headwaters in the moun-
tains and are fed primarily by melting snowpack. As these streams flow
from west to east, they often begin to lose water to the underlying
permeable sediments of the Quaternary and Tertiary units. Crow Creek
gains water in its channel (except through the city's well field) until
it reaches the eastern edge of Cheyenne, where it begins to lose water
under natural conditions to the underlying aquifer. Lowry and Crist
(1967) have reported that Crow Creek at one time was a perennial stream
from the mountains to a point about 12 miles east of Cheyenne. Where
the stream flows through the city's well field, Crow Creek is generally
dry because the groundwater level has been significantly lowered. Other
streams in the area are intermittent, alternately gaining and losing
water to the groundwater reservoir. This is important to base opera-
tions when it is considered that all of its drainage may enter the
groundwater as a result of stream leakage.,

Surface Soils

A published report of the soils of western Laramie County which
would include F.E. Warren AFB has not yet been issued. However, the
distribution and character of the soils has been analyzed by the U.S.
Department of Agriculture, Soil Conservation Service., Based on avail-
able data, Figure 3.3 illustrates the distribution of soils on Warren
AFB, The character and physical characteristics of the soil types are
described in Table 3,2,

In general, the soils are derived from ancient alluvial sediments
of the Ogallala Formation and from alluvial floodplain sediments de-
posited by the current streams. Most of the base is covered by sandy
and gravelly soils with low water holding capacity and moderate to rapid
permeability. Some areas do exist where the soil is fine-textured, but

these types occur mostly in the northern part of the base.

GEOLOGY

The geologic features of southeastern Wyoming have been described

by many authors. Those cited by Lowry and Crist (1967) are the most
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important in defining the basic stratigraphic, structural and hydro-
geologic characteristics of the Laramie County area. Crist and Borchert
(1972) and Crist (1980) focus on the hydrologic features of the im-
portant High Plains aquifer of this region., The following discussion,
though comprehensive, represents only a summary of the available

information.

Stratigraphy

Geologic units ranging in age from pre-Tertiary to Quaternary
outcrop within the area immediately adjacent to the base (Table 3.3).
The majority of the region is underlain by Tertiary units which are of
sedimentary origin and generally consist of sand, gravel, clay, silt-
stone, sandstone and limestone. ‘These rocks are overlain by Quaternary
sediments which include alluvial deposits underlying terraces and flood-
plains. These sediments are generally unconsolidated and consist of
lenticular beds of clay, silt, sand, gravel and boulders.

Distribution

Figure 3.4 displays the surface distribution of the different
geologic units in the area of study. F.E. Warren AFB is underlain
entirely by the Ogallala Formation. Along the floodplains of Crow Creek
and Diamond Creek, this formation is overlain by the recent alluvium de-
posited by these streams. The lateral and vertical distribution of
underlying geologic units are shown on Figure 3.5.

Beneath the base, the Ogallala can be described as a heterogeneous
mixture of sand and gravel beds, silt, clay and thin limestone units.
The beds are sometimes cemented by calcium carbonate, In general,
lenses of sand and gravel are sporadic, but at least in the southwestern
part of the base, the permeable sand and gravel occur from the surface
to a depth of about 10 feet, Below this depth, the predominate sedi-
ments are fine-grained but sand and gravel still occurs. The Ogallala
is about 300 feet thick in the northern part of the base and thins to
the south to about 150 feet in valleys where it has been deeply eroded.
The Ogallala is underlain by important rocks of the Arikaree and White
River Formations also of Tertiary age.

Structure

The structure contours drawn on the geologic map (Figure 3.4)

1llustrate the top of the pre-Tertiary rocks. These rocks were folded
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and eroded before the Tertiary beds were deposited. The region as a
whole lies in a structural basin, known as the Denver Basin.

Granite and other Pre-Cambrian crystalline rocks form the core of
the Rocky Mountains and rise to the surface about 20 miles west of F. E.
Warren AFB. On the eastern flank of this core lies a thick series of
sedimentary rocks which dip steeply to the east at 220 feet per mile,
These rocks are Pennsylvanian to Cretaceous in age and outcrop in a
narrow band about 13 miles west of the base. From this point east, the
dip flattens out to about 40 feet per mile and these older rocks are
(unconformably) overlain by the Tertiary units. The base of the entire
Tertiary sequence of rocks is about 500 to 600 feet below the surface in

the vicinity of F. E. Warren AFB.

HYDROLOGY

High Plains Aquifer

Alluvium, derived from the Rocky Mountains and transported by
eastward flowing streams, was deposited across a vast plain stretching
from Wyoming to Texas. This plain was formed during Tertiary time, but
has since been eroded by natural processes. The remnant of the original
plain exists as the High Plains and is an important area of groundwater
use., The alluvial sediments comprise a series of geologic units, which
along with Quaternary floodplain deposits, are known collectively as the
High Plains aquifer,

The geologic units of the aquifer in ascending order are: the
White River Formation (Oligocene age), the Arikaree Formation (early
Miocene age), the Ogallala Formation (late Miocene age) and alluvial
deposits (Quaternary age). These formations are described in Table 3.3.
Figure 3.6 illustrates the character of the shallow aquifer beneath the
base.

The individual units are considered as only one aquifer because
they are generally in communication with each other during pumping
conditions., The permeability of the aquifer is variable, but is general-
ly capable of producing significant yields over much of the southeastern
Wyoming area. The overall transmissivity of the Ogallala is estimated
at 3000 gpd/ft with permeable units of 40,000 gpd/ft (Lowry and Crist,
1967} . Theis {(1940) reported well capacities up to 400 gpm for some

3-13
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production wells used by the City of Cheyenne. Figure 3,7 illustrates

;

the relative well density and groundwater use surrounding F. E. Warren

AFB.
In general, the 2zones of highest permeability in the High Plains

aquifer occur within sand and gravel beds present in all the units
except the white River Formation, In this formation, the greatest
permeability occurs where secondary permeability has developed as the
result of fractures, piping (Lowry, 1966), and solution activity (Crist
and Borchert, 1972). The secondary permeability appears to occur only

in some areas where the (Ogallala and Arikaree have been eroded away and

younger alluvium has been directly deposited on the White River Forma-
tion (Crist, 1980). Where the White River outcrops east of Cheyenne, it
produces over 300 gpm.

Groundwater flow through the High Plains aquifer is shown on Figure

3.8. Because of the importance of this aquifer in this part of Wyoming,
water level measurements are periodically taken by the U.S. Geological
Survey. In the area of F. E. Warren AFB, groundwater generally flows

from west to east, but will locally discharge into Diamond and Crow

“" MMAAREEE

Creeks. The figure also suggests that the depth to the water level
beneath most of the base is generally less than 100 feet, but in the

PR T

It R A A
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s

southwest portion of the base, it lies 1less than 10 feet below the

surface. This is an important factor in assessing the potential for
off-base migration of hazardous constituents from F. E. Warren AFB
activities.

The High Plains aquifer is recharged not only along the outcrop
area on the eastern flank of the Rockies, but also from direct precipi-
tation and stream leakage in the Cheyenne area. Morgan (1946) estimated
recharge from precipitation to be about 0.83 inches per year in the
vicinity of Cheyenne, or about 5.5 percent of the average precipitation.

As can be seen from the potentiometric surface map, Crow Creek generally
accepts discharge from the aquifer within the base area, but east of

Cheyenne, the aquifer is recharged by Crow Creek. Many smaller streams

will also lose water to the aquifer, especially during the drier por-

tions of the year.

Water Use and Water Quality

F. E. Warren AFB receives its water supply from the City of
Cheyenne. The city's municipal supply is obtained from a well field 3

3-15




FIGURE 3.7

o ﬁ
T 1 ‘5§ - a_ Z0¢ Y &
§35453 ° [ ! 5897 158
]
207 .a‘n‘r 22 . . ® 3762
o, hd 6152 %% 3% 134 g7
Creek T ] .L ' ® CEL i

24
5657 0

d9¢é

|e
p0

58
1

— e 133 186 224 120
Nef, &S o aTT | ®3525 93555 @380%
EE57 AN ®7353® 43 i a0 © 3l @20 3
2% 130 Iisell ®425° 8038 @rass 26 @°°°0| 5872 216 3
€313 r 5794

§I%4 56 @ T260 4 —?-3? $964 e

. 7532
=126

= CARIMER COUNTY - B -
| .
4 ¢
LEGEND:
o 232 DEPTH TO WAIER
6624 WATER LEVEL ELEVATION

(ABOVE NGVD 1929)

IRRIGATION AND MUNICIPAL

- - - 2
° ‘;'9535 ®sa:¢
g67
5 3866
L
) 5
scaLe L I MmiILES

WELL LOCATIONS

SOURCE ‘ CRIST (1980)

E S ENGINEERING - SCIENCE




FIGURE 3.8

F.E. WARREN
AFB

WATER LEVEL CONTROL POINTS

GENERAL DIRECTION OF
GROUND-WATER FLOW

GROUND-WATER ELEVATION

SOURCE: ADAPTED FROM CRIST (1980)

REGIONAL GROUND-WATER FLOW IN THE HIGH PLAINS AQUIFER

SCALE L

.........................................
............................
.........

E S ENGINEERING - SCIENCE

b st T S Shai Sk S bl il s di g T i




e Tr———— KR A it e TR AR I e A i A ot it i Al Aot Jet Jiuk S Aeh s Seth Sne ns A S an o T Yy el St el ol oma

miles west of the base, from surface runoff in reservoirs on Crow Creek

tributaries (west of the base) and from the Medicine Bow Mountains (100
miles west of the base). Groundwater is used extensively in the area,
in particular for municipal, irrigation and domestic use. Many domestic
wells are located outside the west boundry of the base along Roundup and
Happy Jack Roads. The USGS (Crist, 1980) has used a computer simulation
to predict the long-term decline of water levels in the aquifer in
Laramie County (Figure 3.9).

Groundwater quality from the High Plains aquifer in southeast

Wyoming has been described in several reports: Lowry and Crist (1967),

USGS (1971), Larson (1984). It is generally of good quality with very
low dissolved-solids concentration. The median dissolved-solids con-~
centrations of the Ogallala, Arikaree and White River Formation are 217

mg/l, 225 mg/l, and 257 mg/l, respectively (Larson, 1984). Levels

within the Quaternary alluvium are generally higher ranging from 245 to
500 mg/1l.

F. E. Warren AFB routinely samples the water quality of Diamond
Creek and Crow Creek both upstream and downstream of base activities.
The locations of these sampling sites are shown on Figure 3.10 and the
data is presented in Appendix D, Tables D-1 and D-2. Based upon these
data, the base appears to have no significant influence on surface water

quality. However, sampling point No. 7 does show elevated levels of

total dissolved solids (TDS), iron and manganese. This is probably the

result of leachate from the landfill which is near this creek. Because

= the flow of this creek is intermittent, some of the drainage will be

*' lost to groundwater,

An investigation was undertaken on the southwestern portion of the

base following a leak of trichloroethlene (TCE) from a drum at the

Building 1250 accumulation point, Soil borings were conducted and test

%D wells installed to determine the impact on the soil and groundwater,
e Approximately 530 cubic yards of contaminated soil were removed from the
- area (March 1984). TCE contamination was discovered in the groundwater,

which lies 7 to 17 feet below the surface at both the upgradient and
? downgradient wells. Additional wells were installed and monitoring 1is

continuing to determine the source of the TCE. Additional information

S is provided 1n Section 4 under spills and leaks.

3-18
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Because of the importance of this aquifer in the surrounding area
and because of the shallow water levels encountered, the potential
impact of base activities on groundwater quality is high.

Threatened and Endangered Species

The moist meadow along Crow and Diamond Creeks and the unnamed
drainage south of the Weapons Storage Area supports the larger of the
two known remaining populations of the Colorado butterfly plant. The
Colorado butterfly plant, a white flowering species of the evening
primrose family, is rare in Wyoming and extinct in Colorado. It is on
the Wyoming Endangered Species list, A protected habitat zone has been
established at F. E. Warren AFB to minimize harm to the plant. No other
threatened or endangered plant species are known to exist at F. E.
Warren AFB.

No threatened or endangered animal species or potential critical
habitat, have been identified at F. E. Warren AFB. Two species of
concern in the southeastern part of the State are the swift fox and the
meadow jumping mouse, Although suitable habitat may exist on bases,

these species have not been observed.

ENVIRONMENTAL SUMMARY

Geographic, geologic and hydrologic data evaluated for this study
indicate the following:

o An important, extensively used aquifer, the High Plains aqui-
fer, underlies F. E. Warren AFB. The top of the aquifer or the
water level surface lies within 10 feet of the surface within
some areas of the base. Because the aquifer is heterogeneous,
lenses of sand and gravel or permeable zones can exist at any
depth up to 500 or 600 feet beneath the surface, The base 1is
in an area which recharges to the High Plains aquifer by direct
precipitation and also through stream leakage in some areas and
at certain times of the year.

o The High Plains aquifer is used extensively for irrigation,
municipal, and domestic supply wells which surround the base.
The residences along Roundup and Happy Jack Road have private
supply wells and the City of Cheyenne municipal supply well-
field is located within 3 miles of the base.

3-21

~
S, SR IR T ot S S AT Y PG AL AP AL P SV P PR

LIPS S POV P T S S
v . .. . Y RTINS S IR




T p——

o Crow Creek flows through the base in a northwest to southeast
direction.

o Base surficial soils are predominantly sands and gravels that
exhibit relatively high permeabilities.

o Annual net precipitation for the area is minus 43 inches. This
condition reduces the potential volume of leachate generation
resulting from precipitation at 1landfills located on F, E.
Warren AFB.

o No wetlands exist at F. E. Warren AFB.

o The larger of the two known remaining populations of the
Colorado butterfly plant, which is on the Wyoming Endangered
Species list, exist in the moist meadow along Crow and Diamond
Creeks and the unnamed drainage south of the Weapons Storage

Area,

A potential does exist for the generation and migration of waste
contaminants into and through the shallow Ogallala aquifer. wastes
disposed in areas adjacent to Crow Creek or Diamond Creek have been
placed in the unsaturated portion of this aquifer, The aquifer is
present at shallow depths and is recharged directly by precipitation
and/or by communication with the streams. Waste migration would reason-
ably be expected to move through the shallow part of the aguifer and
discharge into these creeks. At other times leakage from creeks into
the aquifer can occur. The prevalence of surficial permeable sediments,
their unpredictable lenticular occurrence, and the extensive groundwater
use dictates conservative estimates of the base's potential impact on

groundwater quality.
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SECTION 4
FINDINGS

This section summarizes the hazardous wastes generated by installa-
tion activities, identifies hazardous waste accumulation and disposal
sites located on the installation, and evaluates the potential environ-
mental contamination from hazardous waste sites. Past waste generaticn
and disposal methods were reviewed to assess contamination potential at

F. E. Warren AFB.

INSTALLATION HAZARDOUS WASTE ACTIVITY REVIEW

A review was made of past and present installation activities that
resulted in generation, accumulation and disposal of hazardous wastes.
Information was obtained from files and records, interviews with past
and present installation employees and site inspections.

The sources of hazardous waste at F. E. Warren AFB are grouped into

the following categories:

o Industrial Operations (Shops)

o Waste Accumulation and Storage Areas
o Pesticide Utilization

o) Fuels Management

o Spills and Leaks

o Fire Protection Training

The subsequent discussion addresses only those wastes generated at
F. E. Warren AFB which are either hazardous or potentially hazardous.
Potentially hazardous wastes are grouped with and referenced as "haz-
ardous wastes" throughout this report. A hazardous waste, for this re-
port, is defined by, but not limited to, the Comprehensive Environmental
Response, Compensation and Liability Act of 1980 (CERCLA). Compounds

such as polychlorinated biphenyls (PCB) which are listed in the Toxic




Substance Contral Act (TSCA) are also considered hazardous. For the
purpose of this study, waste petroleum products such as contaminated
fuels, waste oils and waste solvents are also included in the "hazardous
waste" category.

No distinction is made in this report between "hazardous
substances/materials" and "hazardous wastes". A potentially hazardous

waste is one which is suspected of being hazardous although insufficient

data are available to fully characterize the material,

Industrial Operations (Shops)

Information on industrial operations at F. E. Warren AFB was Ob-
tained from installation files and interviews. Bioenvironmental
Engineering Services (BES) provided a listing of industrial shops as
well as individual shop files indicating past hazardous materials util-
ized and hazardous material handling practices. This information was
used in conjunction with personal interviews to determine which opera-
tions handle hazardous materials and which ones generate hazardous
wastes. Summary information on all installation shops is provided as
Appendix E, Master List of Shops.

The seven main units determined to be involved with the generation
of potentially hazardous materials at F. E, Warren AFB are listed

below:

o 90 Field Missile Maintenance Squadron
o 90 Civil Engineering Squdron

o 90 Transportation Squadron

o 90 Combat Support Group

o Detachment 10, 37 Aerospace Rescue and Recovery Squadron

o USAF AFB Hospital, F. E. Warren

o Army and Air Force Exchange Services

For the shops within these units identified as potential hazardous

waste generators, file data were reviewed and personnel were interviewed

further to determine types and quantities of materials generated and
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present and past disposal methods. This information is summarized in
Table 4.1.

Prior to the introduction of the missile mission at F. E. Warren
AFB in the late 1950's, industrial operations were primarily base main-
tenance activities to support the training mission. During the Atlas

missile era from 1958 to 1965, the missile shops were primarily located

in Building 1250. Building 1250 now houses Detachment 10 of the 37th
Aerospace Rescue and Recovery Squadron (ARRS). When the Minuteman
missile was introduced in 1962, the new missile maintenance shops were
located in their present locations in Buildings 332, 338, 340, and 341.
Therefore, the Table 4.1 timelines for the 90th Field Missile Mainten-
ance Squadron (FMMS) are begun in 1962.

Hazardous waste generation and disposal practices for the base
prior to the late seventies are not well documented. Information ob-
tained from 1interviews with personnel who were on-base prior to this
time was used in developing the time lines in Table 4.1.

Reference in Table 4.1 to OBC refers to removal and off-base
disposal by contract. Liquid wastes are removed by pumping directly
from an oil/water separator, holding tank or holding drum, or by
removing the entire drum. Disposal methods would include off-base
resale, recycle, reclamation or landfilling.

The wastes generated in the shops at F. E. Warren AFB consist
primarily of waste o0ils solvents (including paint thinners and
strippers) and battery acids.

The waste oils and solvents are currently removed and disposed of
off base by contract. This has been the general practice since approx-
imately 1974, and has been handled through the Defense Property Disposal
Office {(DPDO) since 1981. Prior to 1974, much of the waste oils and
solvents were burned in the Fire Protection Training Area (FPTA); the
remainder was removed by an off-base contractor or placed in the base
landfill. Small volumes of paint thinners used to clean brushes were
also dumped on the ground at the various work sites,

Currently, waste battery acids are either removed to a local off-
base facility or neutralized and discharged to a Jry well west of Build-

ing 826, General Purpose Transportation., Prior to 1982, waste acids

5 RO R R S A A S T P NP ISR TR ST S _i
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were discharged to a dry well, landfilled, or dumped in the courtyard of
Building 316, Power Production, and west of Building 338, Battery Shop.
The dry well, landfills, and the major acid dumping locations are eval-
uated later in this section.

Waste Accumulation and Storage Areas

Wastes generated from the shops have generally been taken to stor-
age areas designated as accumulation points. Accumulation points are
centrally located either within a building or squadron or within a group
;: of buildings. The waste accumulation point may consist of several
drums, a storage tank, or a combination of drums and storage tanks. A
listing of the drum and tank accumulation points is shown in Table 4.2.

wWaste oils and antifreeze are taken from the accumulation tanks or
drums and disposed of off base by contract. Other materials, for which
special disposal arrangements must be made, such as sodium chromate, are
held at the accumulation point for pickup by the off-base contractor.
Past disposal practices for these wastes are summarized in Table 4.1.

Three of the waste accumulation points appear to have been in use
for many years and numerous minor spills and leaks have reportedly
occurred at these points. Therefore, they will be evaluated in regard
to past disposal activities later in this section. The three accumula-

tion points noted are:

1. Building 336, East Parking Lot, FMMS
2. Building 316, Courtyard, Power Production
- 3. Building 810, South Lot, Transportation

Some of the industrial shops at F. E. Warren AFB have discharge
lines with oil/water separators for removal of oils, fuels, and cleaning
solvents washed into the drains. A listing of the ocil/water separators
and their uses is presented in Appendix D, Table D.3. These tanks are
pumped by an off-base contractor upon the request of the tank custo-
dians. Contract arrangements are made through DPDO.

Pesticide Utilization

- Pest management at F, E, Warren AFB is the responsibility of the
Civil Engineering Squadron, Entomology Shop. Insecticide spraying and

on-base herbicide applications are performed by Entomology. Pesticides

4-9
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TABLE 4.2

WASTE ACCUMULATION AND STORAGE AREAS

Location

Storage Containers

Material

Building 4111,
DPDO Storage

Building 336, East
Parking Lot, FMMS

Building 6501,
East Heating Plant

Building 316,
Courtyard

Building 1250, East,
ARRS

Building 810, South
Lot, Transportation

Building 400,
Service Station

Building 356,
Auto Hobby Shop

Building 336,
Bulk Storage Room

Building 602,
PCB Bunker

Drums and electrical
equipment, concrete
base, fenced

2 - 200 gal. storage
tanks and drums,
fenced area

Drums, concrete base
with curb, fenced

Drums, fenced area
Power Production

Drums, drip plate area

300 gal. tank and drums

Underground tank

Underground tank

Drums, indoors on
concrete floor

Enclosed, secure area,

concrete floor.

Waste oils

Waste oils and
antifreeze

Waste oils

Waste oils, anti-
freeze, solvents,
battery acid

Waste oils, fuel,
solvents

Waste oils,
solvents

Waste oils,
antifreeze

Waste oils,
solvents

Sodium Chromate

PCB contaminated
material
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and herbicides are stored in locked rooms in Building 316. A pesticide

inventory list is provided in Appendix D, Table D.4.

The standard procedure for disposal of pesticide containers is to
triple rinse and landfill on-base. The rinse water is usually re turned
to the tank for use as make-up of the next batch. Prior to 1984, no
large pesticide disposal was likely to have occurred. Small amounts of
expired pesticides may have gone to the base landfill.

Fuels Management

The F. E. Warren AFB fuels management system provides for storage
and dispersing of JP-4, diesel fuel, natural gas, propane, coal, and
motor vehicle fuel (MOGAS). A complete listing of storage facilities
and their locations and capacities are identified in Appendix D, Table
D.5.

All liguid fuels are delivered to the base by tank truck. Storage
facilities exist on base for MOGAS, and diesel fuel. JP-4 for Detach-
ment 10, 37 AARS is brought daily to the base from the Cheyenne Airport.

Coal is used in the base heating plant and is stored in open piles
at the plant (Building 6501). All surface runoff from this storage area
as well as boiler blowdown is routed to two settling ponds located east
of the heating plant. Natural gas is delivered to the base by pipeline.
A propane storage facility for back up fuel supply is located at
Building 6403.

Spills and Leaks

Four significant spills/leaks of hazardous materials has been
confirmed with base personnel. The locations of these sites are shown
in Figure 4.1.

Spill Site No,. 1

In 1973 the base service station, Building 400, experienced an
estimated loss of 2,000-2,500 gallons of leaded MOGAS over a period of 6
mon ths. Gasoline vapors were detected in the NCO Club and in a field
east of the NCO Club. The storage tank was found to be the source of
the leak and was replaced. Some fuel recovery was attempted and the
vapors eventually dissipated. '

Spill Site No. 2

Spill Site No. 2 consists of a September, 1983 oil spill and two

was te accumulation and storage areas.
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In September, 1983 the contents of approximately thirty 55-gallon
drums, which were stored at the south end of the lot south of Building
810, were dumped on the ground. These drums were thought to contain
only water at the time they were dumped. However, the drums contained
residues of hydraulic fluid and motor oil. Most of the liquid ran down
East Street, adjacent to the lot, and was recovered.

The two waste accumulation and storage points which are also loca-
ted in the lot south of Building 810 have experienced numerous spills
of o0il and hydraulic fluid. One accumulation point is located just
south of Building 810 and consists of a 300~gallon waste oil tank and

several 55-gallon drums. Although the tank is in a concrete dike, the

ground around the tank is heavily stained with oil. The second accumu-
lation point is located at the southern end of the lot and consists of
several 55-gallon waste oil drums. The ground around these drums 1is
also stained.

Spill Site No. 3

In April, May and June of 1980 used battery acid was disposed of by
pouring on the ground west of Building 338. An estimated 150 gallons of
battery acid (50 gallons/months) was disposed of in this manner. 1

Spill Site No. 4

In October 1982 pin hole leaks in a drum of Trichloroethylene (TCE)
were discovered at Building 1250. An estimated 15-20 gallons of TCE was
lost, Soil tests were made to determine the extent of soil contami-
nation and 530 cubic yards of contaminated soil was removed, Three
wells were installed in the area to monitor the groundwater. Elevated
levels of TCE, chloroform and other organic contaminants were detected
in the groundwater samples taken from these wells. The location of the
wells and the groundwater quality data are presented in Appendix D,
Figure D-1 and Table D-6, respectively. Three additional wells have
been installed and the groundwater has been found to be contaminated
with TCE, chloroform and other organic compounds. The source of con-
tamination is currently unknown. A potential source is thought to be
Building 1250 which was the site of the Atlas missile maintenance shops

when the Atlas missile was based at F. E. Warren AFB,

-
.
<,
-
-
o
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Spill Site No. 5

The waste oil accumulation point east of Building 336 identified
as Spill Site No. 5. There are two 200 gallon tanks located in a fenced
area of the parking lot. One contains used o0il and the other contains
waste antifreeze. Also contained in the fenced area are several
55-gallon drums which contain waste and clean oil. The area has been in
use since approximately 1962 and there is visual evidence of oil spills.

Spill Site No. 6

Spill Site No. 6 is the waste accumulation point located in the
courtyard of Building 316 and the yard south of Building 316 which is
h used as a radiator cleaning area. The courtyard has been used as an
accumulation point by Power Production since at least 1962 and currently

drums of new and waste oil are stored here. Numerous oil spills have

reportedly occurred in the courtyard., Until 1982 waste battery acid was
also dumped on the ground in the courtyard. The courtyard area has
recently been covered with fresh soil.

Fire Protection Training

The fire department at F. E. Warren AFB has operated two fire pro-
tection training areas (FPTAs) since the base was made operational.
Figure 4.2 gives the locations of the 2 FPTAs.

FPTA No. 1 was located near Crow Creek and was utilized from 1950
to 1965. There were no fuel storage facilities at the site. Waste
oils, solvents, gasoline, JP-4 and other combustible liquids were used
in the training exercises. Training exercises were conducted 3-4 times
per month and an estimated 500 gallons of flammable liquids were con-
sumed in each exercise. The area was not pre~-wet prior to training.
Water and protein foam were used as extinguishing agents. Runoff from
the site entered Crow Creek.

FPTA No. 2 1is located between Omaha Avenue and Missouri Avenue,
and has been used since 1965, Waste oils, solvents, hydraulic fluid
and other combustible liquids were used in training exercises until
1974, Since 1974 only JP~4 has been used in the training exercises.
There are no fuel storage facilities at the site. Presently fire

training exercises occur twice per month and three to four hundred

gallons of JP-4 are consumed per exercise. AFFF and water have been
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used since 1972 for extinguishing fires. Runoff from the area drains to

Crow Creek.

INSTALLATION WASTE DISPOSAL METHODS

The facilities at F. E. Warren AFB, which have been used for the

management and disposal of waste, can be categorized as follows:

o Landfills

o Hardfill Disposal Areas

o Sanitary Sewer System

o Explosive Ordnance Disposal Area

o Acid Dry Well

Landfills

On-base landfills at F., E. Warren AFB have been used for disposal
of non-hazardous =so0lid wastes and some industrial waste materials.,
Landfills have been operated in the past at six locations, as shown in
Figure 4.3. A summary of the pertinent information associated with
these landfills is presented in Table 4.3.

Landfill No, 1

Landfill No. 1 was operated from 1867 until 1900 and is located
east of Pourth Avenue and north of Crow Creek. The landfill was pro-
bably in a natural depression, and was fill only. No hazardous waste is

suspected of being deposited here., The site is closed, and has a soil

and grass cover.,

Landfill No. 2

Landfill No. 2 was used from 1900 until 1941 and is located between
Commissary Road, East Street and Omaha Avenue. The actual dimensions of
the site are unknown. The site was probably a fill type operation.
Some burning also probably occurred. The site is closed with a soil and
grass cover. According to base personnel, some hardfill was also de-
posited here. The site 1is the proposed location for a new on-base
housing complex.

Landfill No. 3

Landfill No. 3 is located east of East Street and south of Crow

Creek, It was used from 1941 to 1947. The site was a trench and fill
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operation, and hardfill was deposited here after the landfill ceased
operation. The site is closed with a soil and grass cover. There is
some subsidence in the area. The exact location of the fill area is
unknown due to extensive recontouring of the area that occurred in the
late fifties.

Landfill No. 4

Landfill No. 4 was utilized by the base from 1947 until 1959. The
site is located west of the Missile Drive base gate on either side of
Plant Road extending from the railroad tracks on the north to Crow Creek
on the south. The site was a trench and fill operation and the trenches
averaged 10 feet in depth. Waste from shop dumpsters as well as housing
waste was deposited in this landfill. There are unconfirmed reports of
the disposal of solvents, waste oils, batteries and other industrial
waste in this landfill. The landfill is closed with a soil and grass
cover. There is extensive subsistence in the area of the trenches.

Landfill No. 5

Landfill No. 5 was operated from 1960 to 1970 and is located at the
water tower south of the Weapons Storage Area. The site consisted of
three large burn pits which were primarily for volume reduction. Refuse
was deposited in Pit A on day one, burned on day two, and the residue
was removed and placed in trenches on day three. The use of the burn
pits was sequential and all residue was placed in trenches which were 15
to 20 feet in depth and extended for approximately 600 yards. Shop
wastes as well as refuse from the housing area was deposited in this
landfill. Additionally solvents, waste oils, batteries and battery acid
was repor tedly disposed here.

Landfill No. 6

Landfill No. 6 was used by the base from 1971 until 1984 and was a
trench and fill operation. The landfill is constructed in two lifts,
and approximately 60 feet in total depth, Refuse from the shops and
from the base housing area was transported here on a daily basis. A
daily cover was applied to the waste. The landfill was closed for
refuse disposal in September 1984, and all base refuse is now transport-

ed off base to a municipal landfill. This landfill is, however, still

open for disposal of coal ash. Two monitoring wells have be=n installed
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at Landfill No. 6, and no significant contamination has been detected in
the sampling and analysis which has been conducted.

Hardfill Disposal Areas

There are several areas at F. E. Warren AFB that have been used for
disposal of construction rubble, brush and other hardfill. Major hard-
fill areas are identified in Figure 4.4. Based on interviews conducted
with base personnel, review of file information, and visual observations
made during the site visit, there is no evidence of any hazardous was te
disposal associated with these hardfill areas.

Hardfill No. 1 located on the northwest corner of the base north of

the family housing area has been used since 1941 and is still active.

Some household rubbish has been deposited in this area due t» its proxi-
mity to the housing area, but it was not used for reqular trash dis-
posal.

Hardfill No. 2 occupies the same site as Landfill No. 3 and was
utilized in the fifties and sixties. Hardfill No. 3 is located on the
southern edge of Landfill No. 4 and was operated from approximately 1958
to 1962. Hardfill area No. 4 is located between Frontier Avenue and
Diamond Creek and was used from approximately 1955 until 1965. Hardfill
area No. 5 is located south of Building 1250 and was used from 1952
until 1958,

Sani tary Sewerage System

Since 1942, sanitary sewage from F. E. Warren AFB has been treated
at the City of Cheyenne sewage treatment plant, The collection system
was expanded several times and serves the entire base with the exception
of the camping area located along Crow Creek. Previous evaluation indi-
cated that the overall condition of these systems was good. No serious
operating conditions have been encountered. The sanitary sewerage was
treated on base prior to 1942 when the base was connected to the city
sys tem. The location of the former sewage treatment plant is shown in
Figure 4.5.

Explosive Ordnance Disposal Area

The Explosives Ordnance Disposal (EOD) (Figure 4.6) area at F, E.
Warren AFB is located north of the main base area and north of Hardfill

No. 1. The EOD area consists of a depressed area for detonation of

active explosives and a "burn kettle" for incineration of small arms
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ammuni tion. Detonation remains (inert material) are disposed in a
muni tions residue landfill immediately adjacent to the EOD area. This
pPit is approximately 6 feet by 20 feet in area and about 6 feet deep.
One pit is currently in operation al though several pits have been filled
and covered.

Acid Dry Well

The acid dry well is located west of Building 826, as shown in
Figure 4.7, and has been utilized since 1962 when the 90th Transporation
Squadron was assigned to this facility. Waste battery acid is neu-
tralized in a sink within Building 826 by the addition of caustic. The

solution drains from Building 826 by gravity into a concrete dry well.

SATELLITE FACILITIES REVIEW

Microwave Relay Station

The microwave relay station located north of the base is one quar-
ter acre in size and consists of an anetnna farm. The site is unmanned
and no environmental impact should result from this site.

Missile Sites

The F. E. Warren AFB Missile Wing sites are located in Wyoming,
Colorado and Nebraska. The Wing consists of 20 Launch Control Facili-
ties (LCFs) and 200 Launch Facilities (LFs) for 200 Minuteman III
Intercontinental Ballistic Missiles (ICBM). Each LCF controls 10 LFs.
Maintenance of the LCFs and LFs is performed by the missile maintenance
crew, a unit of the base Civil Engineering Squadron. Chemicals which
are potentially hazardous to the environment are present at LCF and LF
sites. These chemicals are described in the following paragraphs.

A main diesel fuel tank which holds 14,000 gallons of fuel is
located 60 feet underground at each LCF site, The support building at
each LCF has a diesel tank which contains 2,500 gallons of fuel. The
main diesel tank feeds a "day tank" which holds 165 gallons of fuel and
is located in the equipment bay.

An aboveground tank at each LCF holds either 1,000 or 2,000 gallons
of MOGAS. Each LCF also has a 1,000 gallon underground diesel tank and
a 1,000 gallon underground unleaded MOGAS tank for refueling ground

equipment. A lube oil tank which contains 65 gallons of 30 weight oil

is located near the generator. Ethylene glycol is used as a coolant and

7
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Freon 502 and Freon 12 are used as refrigerants at the LCF sites.
Methyl ethyl ketone (MEK) and PD-680 are used to clean the diesel fuel
filters on the generators.

At the LF sites a main diesel fuel tank has a capacity of 14,500
gallons and a "day tank" holds 315 gallons. The missiles themselves are
propelled with solid fuel which is not loaded or handled at these facil-
ities. A sodium chromate solution is used in the missile guidance
system for cooling; the cooling system on each missile holds 1.5 gallons
of the solution. A lube oil tank near the generator holds 60 gallons of
30-weight oil. 1In addition, Freon 502, MEK, and PD-680 are used for the

same purposes as at LCF sites. Batteries located at both LCF and LF

sites are alkaline electrolyte nickel-cadmium batteries containing

Rl SRR A

e

potassium hydroxide (KOH). Twelve lead acid batteries are located in
the launchers at each site.

At each LCF and LF a sump pump is located at the base of the under-

Y‘YT
e

ground facility. At the LCF sites, the sump discharges groundwater from
the capsule into a sewage lagoon on the LCF grounds. Each sewage lagoon

is about fifty feet in diameter and has a depth of about five feet. The

lagoons are unlined and have an overflow pipe. In addition sewage from

the support building is discharged into the lagoon. At LF sites the

P ey
ST

groundwater collection sump discharge pipe is about five feet from the
launch support building; the discharge runs directly onto the gravel
covering the ground.

Other potential areas of contamination for both LCF and LF sites
are electrical distribution transformers which may contain polychlori-
nated biphenyls (PCBs) and the aboveground gravelled areas, which are
routinely sprayed with a weed killer during the growing season.

No problems were reported or suspected at any of the LCF or LF

sites.

EVALUATION OF PAST DISPOSAL ACTIVITIES AND FACILITIES

Review of past waste generation and management practices at F., E,
Warren AFB has resulted in identification of 25 sites and/or activities
which were considerad as arzas of concern for potential contamination

and migration of contaminants.
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Sites Eliminated From Further Evaluation

The sites of initial concern were evaluated using the Flow Chart
presented in Figure 1.2. Sites not considered to have a potential for
contamination were deleted from further evaluation. The sites which
have potential for contamination and migration of contaminants were

evaluated using the Hazard Assessment Rating Methodology (HARM). Table

4.4 summarizes the results of the flow chart logic for each of the areas
of initial concern.

Eleven of the 25 sites assessed did not warrant further evaluation.
The rational for omitting these sites from HARM evaluation is discussed

below. These eleven sites include:

o) Five Hardfill Areas
o Landfill No. 1

o Sanitary Sewer System

o} Storm Water Drainage System
o Oil/Water Separators
o] EOD Area

o Missile Sites (20 LCFs and 200 LFs)

:; The five hardfill areas located on the base were used for disposal
. of construction rubble. No evidence of hazardous waste disposal was
found at any of the five sites.

The remote missile sites (20 LCFs and 200 LFs) currently present no

environmental threat. There have been minor incidents where discharge

of oil and cleaning fluids have occurred but these quantities were very
low and no significant contamination would be expected. Natural
cleansing phenomena such as biodegradation would act on these low levels
and prevent any accumulation of wastes,

The explosives ordnance disposal spent munitions landfills were not
suspected of containing any hazardous materials. Wastes sent to this
area were in an inert form and pose no environmental threat.

The oil/water separators are pumped out on an as needed basis.

Effluent from the separtors drains to the sanitary sewer system. No

o environmental impact is expected to result from the continued operation

of these separators.
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TABLE 4.4
SUMMARY OF FLOW CHART LOGIC FOR AREAS OF
INITIAL HEALTH, WELFARE AND ENVIRONMENTAL CONCERN
AT F.E. WARREN AFB

Potential Hazard Need for Further
to Health, Welfare IRP Evaluation/ HARM
Site or Environment Action Rating

Spill Site No. 1 (Building 400) Y Y Y

Spill Site No. 2 (Building 810) Y Y Y

Spill Site No. 3 (Building 338) Y Y Y

Spill Site No. 4 (Building 1250) Y Y Y

Spill Site No. 5 (Building 336) Y Y Y

- Spill Site No. 6 (Building 316) Y Y Y

i‘ Fire Protection Training Area No. 1 Y Y Y
2 Fire Protection Training Area No. 2 Y Y Y
E’f. Landfill No. 1 N N N
' Landfill No. 2 Y Y Y

Landfill No. 3 Y Y Y

Landfill No. 4 Y Y Y

Landfill No. 5 Y Y Y

Landfill No. 6 Y Y Y

Hardfill No. 1 N N N

Hardfill No. 2 N N N

Hardfill No. 3 N N N

Hardfill No. 4 N N N

Hardfill No. 5 N N N

Sanitary Sewer System N N N

Stormwater Drainage System N N N

QOil/Water Separators N N N

Explosives Ordnance Disposal Area N N N

Missile Sites (20 LF's and 200 LCF's) N N N

Acid Dry Well Y Y Y

Y - Yes N - No
Source: Engineering-Science
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The sanitary sewer system is connected to the City of Cheyenne
sanitary sewer system. It was reported that all discharge requirements
are being met.

The storm drainage system drains to Crow Creek by various swales
and tributaries. No environmental impact is expected to result from the
continued operation of this system,

Landfill No. 1 was operated from 1867 until approximately 1900. No
hazardous waste is suspected of being disposed of in this area,

Sites Evaluated Using HARM

The remaining 14 sites identified in Table 4.4 were evaluated using
the Hazard Assessment Rating Methodology. The HARM process takes into
account characteristics of potential receptors, waste characteristics,
pathways for migration, and specific characteristics of the site related
to waste management practices. Results of the HARM analysis for the
sites are summarized in Table 4.5.

The procedures used in the HARM system are outlined in Appendix G
and the specific rating forms for the 14 sites at F. E. Warren AFB are
presented in Appendix H. The HARM system is designed to indicate the

relative need for follow-on action,
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TABLE 4.5
SUMMARY OF HARM SCORES FOR
POTENTIAL CONTAMINATION SITES
AT F. E. WARREN AFB

Was te
o Charac- Was te
- Recep tor teristics Pathways Management HARM
o Rank Site Subscore Subscore Subscore Factor Score
E 1 Spill Site No. 4 69 80 100 1.0 83
- (Building No. 1250)
h
- 2 Landfill No. 4 74 80 70 1.0 75
b_ 3 Landfill No. 6 72 100 50 1.0 74
; 4 Landfill No. 5 76 80 43 1.0 66
T
{_ 5 Landfill No. 2 64 60 70 1.0 65
i 6 Spill Site No. 1 64 80 43 1.0 62
(Building No. 400)
7 Fire Protection 64 80 35 1.0 60
Training Area No. 2
8 Spill Site No. 2 Y 80 35 1.0 60
(Building No. 810)
9 Acid Dry Well 64 80 35 1.0 60
10 Fire Protection 56 80 35 1.0 57
Training area No. 1
11 Landfill No. 3 72 60 35 1.0 56
12 Spill Site No. 3 64 60 35 1.0 53
(Building No. 338)
13 Spill Site No. 5 64 60 35 1.0 53
(Building No. 336)
14 Spill Site No. 6 64 60 35 1.0 53
(Building No. 316)
Source: Engineering-Science
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SECTION 5
CONCLUSIONS

The goal of the IRP Phase I study is to identify sites where there

is potential for environmental contamination resulting from past waste
disposal practices and to assess the probability of contamination migra-
tion from these sites. The conclusions given below are based on field

inspections; review of records and files; review of the environmental

setting; interviews with base personnel, past employees and local, state

and federal government employees; and assessments using the HARM system,
Table 5.1 contains a list of the potential contamination sources iden-
tified at F.E. Warren AFB and a summary of the HARM scores for those
sites. Only potential sites identified in Section 4 and determined to

warrant further investigation are presented in this section.

SPILL SITE NO. 4

- Spill Site No. 4 is located at Building 1250. A small spill of TCE
Fi was discovered in 1982. Subsequent cleanup and groundwater monitoring
3 revealed groundwater contamination by TCE, PD-680 and other solvents.
The 1982 spill is not thought to be solely responsible for the contami-
nation. The base in cooperation with the Wyoming Environmental Quality
?[ Division has an on-going investigation program to locate the source of
the contamination, To date, 6 monitoring wells have been installed
under this investigatory program, The site represents a significant

é potential for environmental contamination and continued investigation

is warranted. The soils in the area are composed of moderate to rapid
permeable, well-drained loamy sand underlain by sand/gravel., The area
has a potential for medium runoff and slight to medium erosion. Ground-
water occurs at shallow depth and, therefore, presents a potential for
contaminant migration in the shallow aquifer in the area. For these

reasons, the site received a high HARM score of 83,
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(Building No. 316)

R I O W T ORISR S Y

“m .

(1) This ranking was performed according to the Hazard Assessment
Rating Methodology (HARM) described in Appendix G.
rating forms are in Appendix 4.

Individual
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TABLE S.1
SITES EVALUATED USING THE
HAZARD ASSESSMENT RATING METHODOLOGY
F.E. WARREN AFB
HARM(1)
Rank Site Operation Period Score
s 1 Spill Site No. 4 1982 83
L {Building No. 1250)
)
2 Landfill No. 4 1947-1959 75
- 3 Landfill No. 6 1971~Present 74
K
% 4 Landfill No. S 1960-1970 66
S Landfill No. 2 1900-1941 65
6 Spill Site No. 1 1973 62
(Building No. 400)
7 Fire Protection Training
Area No. 2 1965-Present 60
8 Spill Site No. 2 1983 60
(Building No. 810)
9 Acid Dry Well Mid 1960's-Present 60
10 Fire Protection Training
Area No. 1 1950-1965 57
1 Landfill No. 3 1941-1947 56
12 Spill Site. No. 3 1980 53
(Building No. 338)
13 Sr1il Site Ne. S 1962-Present 53
(Building No. 23¢)
14 Spill site No. 6 1962-Present 53




> IR I S R e ROl s S 2 aful i o r-rfv—.vrjr.v_v-_r_v-_r.-‘

LANDFILL NO. 4

Landfill No. 4 has a significant potential for environmental
contamination and follow-on investigation is warranted. The site is
located west of gate No. 2 and extends from the railroad tracks on the
north to Crow Creek on the south. The site was a trench and fill
operation and received all base refuse (waste oil, batteries, and other
shop waste) during its operation. Subsidence can be seen in the area of
the trenches. The soils in the site are composed mostly of moderate to
rapid permeable, well drained loamy sand underlain by sand/gravel, and
to a lesser extent, moderate to rapid permeable well-drained, silty loam
({Dix variety), at the extreme north of the area. The area has the po-
tential for a slight to severe erosional activity and a relatively mod-

erate runoff. Groundwater is expected at shallow depth at the southern

portion of the site due to the close proximity to Crow Creek. The

southern extent of the site also lies very close to the Crow Creek 100
year flood plain. For these reasons, the site received a slightly high

HARM score of 7S.

LANDFILL NO. 6

Landfill No, 6 was used by the base from 1971 until September 1984

. amn e ane
Y R
PR

for refuse from the housing area as well as shop waste. The site has a

significant potential for environmental contamination and follow-on

- investigation is warranted. The site is still utilized for disposal of

fly ash from the heating plant. Batteries and battery acid were re-
portedly deposited here as late as 1982. The site was a trench and fill
*l operation and was constructed in two lifts, and has a maximum depth of

60 feet, The surface and subsurface soils in the area consist of loamy

sand and sand/gravel with low water holding capacity and moderate to

rapid permeability. These soils are underlain by a relatively thick

layer of clay. The potential for runoff and erosion in the area is

considered to be medium. Groundwater 1s assumed present at shallow

depth. For these reasons, the site received a slightly high HARM score
of 74.
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LANDFILL NO. S

Landfill No. 5 has a significant potential for environmental con-
tamination and follow-on investigation is warranted. The site is
located near the water tower south of the Weapons Storage Area and was
operated from 1960 to 1970. The operation consisted of depositing the
refuse in a pit and burning it prior to removal and ultimate deposition
in adjacent trenches. Shop waste as well as waste from the housing area

was deposited here on a daily basis. The trenches have subsided and the

ground is cracked open in several areas. The site is closed and has a

soil and grass cover. The soils in the area are composed mostly of well
drained, moderate to rapid permeable, silty loam underlain by sand and
gravel. A slow to moderate runoff rate is estimated in this area and
erosica is determined to be severe, Groundwater 1is encountered at
shallow depth (about 10 feet). The potential for contaminant migration
into the shallow aquifer combined with other reasons mentioned resulted

in a HARM score of 66 for the site.

LANDFILL NO. 2

Landfill No. 2 has significant potential for environmental contami-
nation and follow on investigation is warranted., The site is located
between Commissary Road, East Street and Omaha Avenue and was used from
1900 until 1941. The site received all waste generated at the facility
and is closed with a soil and grass cover. Some hardfill was deposited
here after the landfill was closed. The site is the proposed location
for the new on-base housing complex. The soil in this area is composed
of well drained, moderate to rapid permeable, loamy sand underlain by
sand/gravel. The potential for runoff and erosion varies from slight to

medium and the groundwater is present at depth less than 100 feet,

These reasons contributed to a moderate HARM score of 65 for the site,

SPILL SITE NO. 1

The rupture of the leaded MOGAS tank at the service station is
Spill Site No. 1. The site has a significant potential for contamina-
tion and follow-on investigation 1is warranted. An estimated 2,000 to
2,500 gallons of fuel was lost underground over a period of months.

Gasoline vapors were detected in the NCO club which is east of the
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service station, Vapors were also detected in the field east of the
NCO club and the spill site. No fuel recovery was accomplished. The
storage tank was excavated and replaced. The migration path of the fuel
is suspected to be east toward a residential area. Surface and sub-
surface soils underlying the area consist of well-drained loamy sand
underlain by sand/gravel which overlies a relatively thick layer of

clayey soil. The loamy sand has a moderate to high permeability, and

the potential for erosion and runoff varies from slight to medium in

this darea. For these reasons, the site received a moderate HARM score

of 62.

FIRE PROTECTION TRAINING AREA NO. 2

FPTA No. 2 has been in use since 1965 and is located between Omaha
Avenue and Missouri Avenue. The site has a significant potential for
environmental contamination and follow-on investigation is warranted.
Prior to 1974 waste oils, fuels and solvents were used in the fire
training exercises. Since 1974, only clean JP-4 has been used. Pre-
sently training exercises are conducted twice per month and 300-400
gallons of fuel are consumed per exercise. Pre-wetting before adding
fuel to the pit has been the standard procedure at this site. Runoff
from the area is medium and it flows north toward Crow Creek. Surface
and subsurface soils in the area consist of well drained loamy sand,
sand/gravel and clayey soil. The loamy sand has a moderate to rapid
permeability. Groundwater is present at moderate depth (less than 100
feet). For these reasons, the site received a moderate HARM score of

60.

SPILL SITE NO. 2

Spill site No. 2 consists of a September 1983 oil spill and two
waste accumulation and storage areas. In September 1983, approximately
thirty 55-gallon drums containing hydraulic fluid and motor oil residues
were dumped at the southern end of the lot south of Building 810. Most
of the liquid ran down East Street, adjacent to the lot, and was re-
covered. One of the waste accumulation and storage areas 1is located

adjacent to Building 810 and consists of a 300-gallon waste oil tank and

several drums. The second area is located in the southern end of the
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yard and consists of several waste oil drums. The ground around both of

the waste accumulation and storage areas is stained as a result of num-

erous spills of oil and hydraulic fluid. Due to these three activities,

A e o
o .

SA S,

Spill Site No. 2 represents a potential for environmental contamination
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and follow-on investigation is warranted. The soils in the site . rea
are composed of well drained loamy sand underlain by sand/gravel with
medium to high permeability. The runoff is medium and flows towards
Crow Creek. There is a potential for slight to medium erosion in this
area and groundwater exist at depth less than 100 feet. In regard to
these characteristics and past disposal activities, the site received a

moderate HARM score of 60.

ACID DRY WELL

The acid dry well is located west of Building 826 and has a signi-
ficant potential for environmental contamination and follow-on investi-
gation is warranted. Waste battery acid (sulfuric acid) generated by
the Transportation Squadron located in Building 826 was neutralized
prior to discharge to the well. Surface and subsurface scils in the
area consist of moderate to rapid permeable loamy sand, sand/gravel and
clay. The runoff is medium and flows toward Crow Creek. The potential
for erosion is slight to medium, Groundwater is present at moderate
depth (less than 100 feet). For these reasons, the site received a HARM

score of 60.

FIRE PROTECTION TRAINING AREA NO. 1

FPTA No. 1 was utilized from 1950 to 1965 and was located south of
Crow Creek. The site has a significant potential for environmental
contamination and follow-on investigation is warranted. Waste oil,
fuel, and solvents were used in the fire training exercises here, The
area was not pre-wet prior to training and runoff would have entered
Crow Creek. The runoff rate is slow and moderate, and the potential for
erosion varies from slight to severe., The site is in close proximity to
the Crow Creek 100 year flood plain. Groundwater exist at moderate

depth, under 100 feet., Surface and subsurface soil in the area consist

of well drained, silty loam and sand/gravel with relatively moderate to

5-6




* - w e e . . . . - N TR TERTR RNy T vy e Tgrorgeyyy LA ol S dt S ol | LA A A A s AR gl dee i S e aP ]

high permeability. In regard to these characteristics and past site

activities, the site received a moderate HARM score of 57.

LANDFILL NO. 3

Landfill No. 3 is located east of East Street and south of Crow
Creek. The site was operated from 1941 to 1947. The site has a sig-

nificant potential for environmental contamination and follow-on inves-

. tigation is warranted., The site was a trench and fill operation and

hardfill was deposited here after the landfill was closed. The site has

a soil and grass cover. The surface and subsurface soils in the area
consist of well drained loamy sand and sand/gravel, with moderate to
high permeability, underlain by silty to sandy clay. The runoff is
medium, and relatively slight to medium erosion potential exist.

Groundwater is present at moderate depth, under 100 feet. For these

reasons, the site received a moderate HARM score of 56.

(RPN SR A0 e i
»

SPILL SITE NO. 3

Spill Site No. 3 is located west of Building 338 and has a sig-

nificant potential for environmental contamination and follow-on inves-

tigation is warranted., This area was used for the disposal of used
battery acid from the battery shop. At least 150 gallons of acid was
deposited here in 1980. This method of disposal may also have been
intermittently used prior to that time, The soils in this area consist
of well drained loamy sand and sand/gravel with relatively moderate to
high permeability. Silty to sandy clay is also present in this area at
moderate depth. The runoff is medium and it flows south towards Crow
Creek. Groundwater in the area exist at moderate depth (under 100

feet), For these reasons, the site received a low HARM score of 53.

SPILL SITE NO. 5

Spill Site No. 5 located east of Building 336 has a significant

potential for enviromnmental contamination and follow-on investigation is
warranted. This is a waste oil accumulation point that has been in use

since approximately 1962. There are two 200 gallon tanks as well as

several 55-gallon drums of new and used oil located There. Numerous

small spills have occurred and the ground in the area is heavily stained
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with oil. The soils in the site area are composed of well drained loamy
sand underlain by sand/gravel and silty to sandy clay at depth. In
general, the loamy sand has a moderate to high permeability with slight
to moderate erosion potential. The potential for runoff is medium and
the direction of flow is towards Crow Creek. Groundwater is present at
depth under 100 feet. In regard to these characteristics and site

operation activity, the site received a low HARM score of 53.

SPILL SITE NO. 6

Spill Site No. 6 has sufficient potential for environmental con-
tamination and follow-on investigation is warranted. The courtyard of
Building 316 is used as a waste o0il accumulation point by the power

production shop. Although the ground has recently been covered with

clean soil, numerous spills and leaks have been reported to have oc-
curred. Prior to 1982 used battery acid was also dumped here., The yard
just south of Building 316 has been used for cleaning radiators, The
southern extent of the site is in close proximity to the Crow Creek 100
year flood plain and, therefore, has a flooding potential. The poten-
tial for runoff in the area is slow, and erosion is slight. The soils
are well drained and consist mainly of moderate to rapid permeable loamy
sand underlain by sand/gravel. Groundwater is present at depth less

than 100 feet. For these reasons, the site received a low HARM score

of 53.




SECTION 6
RECOMMENDATIONS

Fourteen sites were identified at F.E. Warren AFB as having the
potential for environmental contamination (Figure 6.1). These sites
have been evaluated and rated using the HARM system which assesses their
relative potential for contamination and provides the basis for deter-

fi mining the need for additional Phase II IRP investigations. All of the
sites have sufficient potential to create environmental contamination

and warrant Phase II investigations. The recommended monitoring program

for Phase II is discussed, first by general monitoring rational and then

by site in the following sections,

MONITORING RATIONALE

The hydrogeologic conditions present at each waste disposal facil-
ity are site-specific due to variations in geology, topography, land use

modifications, etc. These conditions or man-made changes in the local

environmental setting must be clearly understood in order to design an
effective ground-water quality monitoring system. At present, the pre-
cise site-specific conditions existing at each of the F. E. Warren AFB
waste disposal or hazardous material management facilities are unknown.
Soil test borings and temporary observation wells may be employed to
obtain site-specific information., A systematic, more efficient and
cost-effective approach woi1ld be to utilize geophysical techniques to
obtain local subsurface information. Electrical resistivity and elec-
tromagnetic conductivity are geophysical methods that employ indirect
measurement technologies to collect data describing subsurface material
electrical properties. The electrical resistivity and electromagnetic
terrain conductivity survey instruments respond to changes or contrasts
in either the horizontal or vertical planes which may be correlated to
direct sampling methods, such as test borings. If local geology permits
both methods may be utilized to determine stratigraphic changes, depth

to ground water, aquifer thickness and contaminated zones if sufficient
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FIGURE 6.1

SOURCE: INSTALLATION DOCUMENTS SCALE L | JFEET
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contrasts exists. Electrical resistivity technique may be employed in
more complicated terrains or in situations where deep contamination is
suspected. Wells may then be inst:.led systematically, in 2zones se-
lected by the geophysical techniques.

This geophysical approach to monitoring program dJesign sig-
nificantly reduces both costs and schedules. The use of geophysical
techniques at waste disposal facilities has been well documented in the
technical literature. A U.S. Environmental Protection BAgency guidance
manual describes the capabilities and limitations of electrical resis-
tivity at waste disposal facilities and is applicable to the probable
conditions that may be encountered at F.E. Warren AFB (Benson, et al.,
1984 and USEPA, 1978). Other geophysical methodologies can be utilized
for specialized purposes-for example, a metal detector may be used in
shallow settings to locate buried ferrous materials and the magnetometer
may be utilized to locate either buried metal objects or distrubed zones
(backfilled trenches or pits) in shallow and deep settings.

Ground-water quality monitoring systems must be designed for the
site-specific conditions existing at a waste disposal facility. Guide-
lines for well system design have been published in several USEPA
reports. One report indicates that a few guidelines are applicable to
conditions such as these noted at F.E. Warren AFB. For large areas,
landfills, or for areas for multiple ground-water flow directions, it is
recommended that more than the usual four wells (one upgradient and
three downgradient, from RCRA, Subpart F, Section 265.91, "Ground-Water
Monitoring system”) may be required. Where multiple flow directions may
exist beneath a site, geophysical methods should be utilized for well
placement, both the physical location and the screened interval.

While soil boring and well installation is being performed, read-
ings, with an organic vapor analyzer (OVA) or similar equipment should
be made. Such equipment can be used as a screening device to determine
those soil samples to be put aside for chemical analyses and can also be
used as a health and safety device for the protection of the field crew
from potentially harmful organic vapors.

Those sites with a potential for ground-water contamination should
be monitored with 4-inch diameter wells consisting of Schedule 40 PVC

screens and casing with threaded joints, Screens should be placed 20
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feet into the saturated thickness of the uppermost or watertable
aquifer. If the initial ground-water samples indicate contamination,
additional wells may be required. The number of wells may be reduced if
the geophysical techniques are successful in identifying subsurface

leachate plumes.

RECOMMENDED PHASE II MONITORING

The recommendations in this section are made to further assess the
potential for environmental contamination from waste disposal areas at
F.E. Warren AFB. The recommended actions are sampling and monitoring
programs to determine if contamination does exist at the site., If con-
tamination is identified in this first-step investigation, the Phase II

sampling program will probably need to be expanded to define the extent

and type of contamination. The recommendations are summarized in Table
6.1 and 6.2.
Spill Site No. 4

Spill Site No. 4, the Building 1250 TCE spill, has been identified
as a site of environmental contamination and continued monitoring is
recommended. Additional groundwater monitoring wells may be required in
order to identify the source of contamination and the lateral and ver-
tical extent of the contaminant plume. Since TCE is more dense than
water, additional wells to identify the vertical migration are recom-
mended. At a minimum, deeper wells should be installed adjacent to the
existing wells No. 1 and 2. The new wells should have a screened inter-
val from a depth of ten to twenty feet below the bottom of the screened-
interval in existing wells No. 1 and 2, and be sealed from the surface
to the top of the screen. An Organic Vapor Analyzer (OVA) should also
be used during well installation. After the general area of the con-
tamination source has been identified with the groundwater monitoring
wells, eight or ten soil borings are recommended to find the specific
source and/or the extent of contaminated soils. The borings should be
extended to a depth of approximately 20 feet, and an OVA should be used
during the borings to determine the areas of high organic contamination.
Samples should be collected at high OVA readings in order to identify
the contaminant. The groundwater and soil samples should be analyzed

for the parameter listed in Table 6.2, List B,
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TABLE 6.2
RECOMMENDED LIST OF ANALYTICAL PARAMETERS FOR PHASE II IRP
AT F.E. WARREN AFB

Method Number

Parameters Waters Soils

List A

PH (water samples only) EPA 150.1 No soils

0il and grease EPA 413.2 EPA 3550 then
EPA 413.2

Volatile organics EPA 624 SW 8240

EP Toxicity - metals Only No waters SW 8240 then

(soil samples only) 40 CFR, 261.24

Metals scan (Water samples only) EPA 200.7 No soils

Lead (water samples only) EPA 239.2 No soils

Mercury (water samples only) EPA 245.1 No soils

List B

PH (water sample only) EPA 150.1 SW 9040

0il and grease EPA 413.2 EPA 3550 then
EPA 413,2

Volatile organics EPA 624 SW 8240

Lead EPA 239.,2 SW 3010 then
SW 7420

List C

PH No waters SW 9040

Metals scan No waters SW 6010

Lead No waters SW 3060 then
SW 7420

Sulfates No waters EPA 375.2

Notes: EPA - EPA Manual 600/4-82-057
SW - EPA SW Manual 846, 2nd Edition

Source: Engineering-Science




Landfill No. 4

Landfill No. 4 has a potential for environmental contamination and
monitoring of the site is recommended. Geophysics should be utilized to
determine the physical size of the area and to locate any leachate
plumes which may be present. Using the geophysical measurements as a
guide, one upgradient and three downgradient wells should be installed.
An OVA should be used during well installation. The wells should be
installed such that the screen extends one foot above the seasonal high
water table to enable floating oréanics which may be present to enter
the well. The water samples should be analyzed for the parameters list-
ed in Table 6.2, List A.

Landfill No. 6

Landfill No. 6 has a potential for environmental contamination and
monitoring of the site is recommended. Geophysics should be utilized to
determine the physical size of the area and to locate any leachate
plumes which may be present. Using the geophysical measurements as a
guide, one upgradient and four downgradient wells should be installed.
An OVA should be used during well installation, The wells should be
screened such that the screen extends one foot above the seasonal high
water table to enable floating organics which may be present to enter
the well. The existing wells at the site should be examined to deter-
mine their suitability for inclusion in the monitoring program. Water
samples taken from the monitoring wells should be analyzed for the para-
meters listed in Table 6.2, List A.

Landfill No. 5

v Yo e e e
N PRI

Landfill No. S5 has a potential for environmental contamination and

monitoring of the site is recommended. Geophysics should be used to

determine the physical size of the area and to 1locate any leachate
plumes which may be present, Using the geophysical measurements as a
guide, one upgradient and three downgradient wells should be installed.
An OVA should be used during well installation. The wells should be
screened such that the screen extends one foot above the seasonal high
water table to enable floating organics which may be present to enter
the well. The water samples should be analyzed for the parameters list-

ed in Table 6.2, List A.




Landfill No. 2

Landfill No. 2 has a potential for environmental contamination and
monitoring of the site is recommended. Geophysics should be used to
determine the physical size of the area and to locate any leachate
plumes which may be present. Using the geophysical measurements as a
guide, one upgradient and three downgradient wells should be installed.
An OVA should be used during well installation. The wells should be
screened such that the screen extends one foot above the seasonal high
water table to enable floating organics which may be present to enter
the well. The water samples should be analyzed for the parameters
listed in Table 6.2, List A.

Spill Site No. 1

Spill sSite No. 1 has a potential for environmental contamination
and monitoring of the site is recommended. In order to determine the
extent of contamination, one upgradient and three downgradient wells
should be installed and sampled. An OVA should be used during well
installation. The existing wells at the site should be examined to
determine their suitability for inclusion in the monitoring program,
The groundwater samples should be analyzed for the parameters listed in
Table 6.2, List B.

Fire Protection Training Area No. 2

Fire Protection Training Area No. 2 has a potential for environ-
mental contamination and monitoring of this site is recommended. Three
soil borings should be conducted within the burn area where visual ob-
servation shows gross contamination, Selected soil samples from these
borings should be analyzed for the parameters listed in Table 6.2, List
A. If soil contamination is confirmed additional soil borings may be
required to determine the extent of the contamination. An OVA should be
used during the boring procedure, The borings should terminate at 20
feet below land surface and samples should be taken every 2 feet and at
high OVA readings. If soil contamination is confirmed additional bor-
ings and/or monitoring wells may be required to determine the extent cf
the contamination.

Spill Site No. 2

Spill sSite No. 2 has a potential for environmental contamination

and monitoring of the site is recommended. A minimum of five soil bor-
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borings should be made at the site. Two of the soil borings should be

made at the waste o0il accumulation tank located at the north end of the
lot south of Building 810. Three borings should be located in the

southeast corner of the Building 810 lot in the area of the accumulation

point and the September 1983 spill. All borings should extent to a
depth of 20 feet, and an OVA should be utilized during the boring
process. A probe should be made to determine the type of construction
material that was used to form the bottom of the waste oil tank dike.
Soil samples should be taken at two foot intervals and at high OvA
readings. The samples should be analyzed for the parameter listed in
Table 6.2, List B.

Acid Dry Well

The acid dry well has a potential for environmental contamination
and monitoring of the site is recommended. Geophysics should be uti-
lized to assist in determining the size of the spill site and to locate
any contamination plume which may be present. Using the geophysics as a
guide, three soil borings should be made in the area of suspected con-
tamination. The borings should extend to a depth of 20 feet. Soil
samples should be collected every two feet and analyzed for lead and
sulfates. Additionally a continuous soil sample should be taken from
land surface to a depth of two feet. This sample should be divided into
six inch sections and each section should be analyzed for the parameters
listed in Table 6.2, List C.

Fire Protection Training Area No. 1

Fire Protection Training Area No. 1 has a potential for environmen-
tal contamination and monitoring of this site is recommended. Three
soll borings should be conducted within the burn area where visual ob-
servation shows gross contamination. Selected soil samples from these
borings should be analyzed for the parameters listed in Table 6.2, List
A, If soil contamination is confirmed additional soil borings may be
required to determine the extent of the contamination. An OVA should be
used during the boring procedure, The borings should terminate at 20
feet below land surface and samples should be taken every 2 feet and at
high OVA readings. 1If soil contamination is confirmed additional bor-
ings and/or monitoring wells may be required to determine the extent of

the contamination.




Landfill No., 3

Landfill No. 3 has a potential for environmental contamination and
monitoring of the site is recommended. Geophysics should be utilized to
determine the physical size of the area and to locate any leachate plume
which may be present. Using the geophysical measurements as a guide one
upgradient and three downgradient wells should be installed. An OVA
should be used during well installation, The wells should be screened
such that the screen extends one foot above the seasonal high water
table to enable floating organics which may be present to enter the
well. Water samples should be analyzed for the parameters listed in
Table 6.2, List A.

Spill Site No. 3

Spill Site No. 3, the acid spill site west of Building 338, has a
potential for environmental contamination and monitoring of the site is
recommended . Geophysics should be utilized to determine the location
of the spill using the geophysics as a guide, two soil borings should be
made to a depth of 20 feet. The first two feet of boring should be
continucusly sampled and the core divided into four equal sections for
analysis. Additional soil samples should be taken at two foot intervals
all soil samples should be analyzed for the parameters listed in Table
6.2, List C.

Spill Site No. 5

Spill site No. 5, the accumulation point east of Building 336, has
a potential for environmental contamination and monitoring of the site
is recommended. Two soil borings should be made within the ocil storage
accumulation area where visual observation reveals gross socil contamina-
tion., The borings should extend to a depth of 20 feet., An OVA should
be used during the boring process. Soil samples should be taken at two
foot intervals and at high OVA readings. All soil samples should be
analyzed for the parameters listed in Table 6.2, List B.
Spill Site No. 6

Spill site No. 6, the Building 316 courtyard and south yard, has a
potential for environmental contamination and monitoring of the site is
recommended. Four soil borings should be made and should extend to a
depth of 20 feet., Two soil borings should be taken in the Building 315
courtyard and two others in the yard south of Building 316. An OVA
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should be used duing the boring process. Soil samples should be analyz-
ed for the parameters listed in Table 6.2, List B.
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Biographical Data

ERNEST J. SCHPOEDER

Environmental Engineer
Pll Redacted Manager, Solid and Hazardous Waste Dept.

Education

B.S. in Civil Engineering, 1966, University of Arkansas,
Fayetteville, Arkansas

M.S. in Sanitary Engineering, 1967, University of Arkansas,
Fayetteville, Arkansas

Professional Affiliations

Registered Professional Engineer (Arkansas No. 3259, Georgia
No. 10618, and Texas No. 33556)

Water Pollution Control Federation

American Academy of Environmental Engineers

Honorary Affiliations
Chi Epsilon 7

Experience Record

1967-1976 Union Carbide Technical Center, Engineering Department,
South Charleston., West Virginia (1967-1968). Project
Engineer. Responsible for envircnmental protection
engineering projects for various organic chemicals and
plastics plants.

Union Carbide Corporation, Environmental Protection
Department, Texas City, Texas (1969-1975). Project
Engineer and Engineering Supervisor. Responsible for
various aspects of plant pollution abatement programs,
including preparation of state and federal permits for
wastawater treatment activities, operations represen-
tative on $8 million regional wastewater treatment
project (process design, detailed design, construction
and startup), and supervisor for operation of waste-
water collection and treatment facilities.

Union Carbide Corporation, Environmental Protection
Project Engineer, Toronto, Ontario, Canada (1975-1976).
Responsible for the environmental permitting and
engineering design of waste treatment systems
associated with a new refinery.
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Ernest J. Schroeder (Continued)

1976=-Date Engineering-Science, Inc., Project Manager (1976-1978).
Engineering and project management of various
industrial wastewater and hazardous waste projects.

Engineering-Science, Inc., Manager of the Industrial
Waste Group in the Atlanta, Georgia office (1978-1980).
Responsible for the supervision of industrial waste
project managers and project engineers and the manage-
ment of industrial waste studies conducted in the
office. Also directly involved in project management
consulting with clients on environmental studies and
environment assessment projects, e.g., Project manager
for several spill control and wastewater treatability
Projects and for a third-party EIS for a new phosphate
mine in Florida.

Engineering-Science, Inc., Manager of Solid and
Hazardous Waste Group in the Atlanta, Georgia office
(1980-date). Responsible for the supervision of solid
and hazardous waste project managers and project
engineers and the management of solid and hazardous
waste projects in the office. Project activities have
included permit and regulatory assistance, environ-
mental audits, waste management program development,
delisting partitions, ground-water monitoring, landfill
evaluations, landfill closure design, hazardous waste
fanagement, waste inventory, waste recovery/recycle
evaluation, waste disposal alternative evaluation,
transpertation evaluation, and spill control and
countermeasure planning, HRS evaluations, preparation
of remedial investigations and feasibility studies, and
design and construction supervision for hazardous waste
Site cleanup.

Project Manager for fourteen Phase I Installation
Restoration Program projects for the U.S. Air Force.
The objective of this program is to audit past hazard-
ous waste disposal practices that could result in
migration of contaminants and recommend priority sites
requiring further investigation. Also conducted
environmental audits (air, water and solid waste) at
ten industrial facilities. Project manager for a
contamination assessment and hazardous waste site
cleanup conducted for an industrial client as part of a
consent decree agreement. Project manager for site
investigation and contamination assessment projects at
multiple hazardous waste sites in the northeast. Pro-
ject manager for preparation of two Remedial Investi-
gation/Feasibility Studies.

A=-2

VISP AP WL AP UL AP,




E S ENGINEERING - SCIENCE

Biographical Data

DENNIS A. PALOMBO

Pll Redacted Senior Hydrogeologist

Education

B.S. in Geology, 1972, Bowling Green State University, Bowling Green,
Ohio
M.S. in Hydrogeology, 1974, Ohio State University, Columbus, Ohio

t: Professional Affiliations

Association of Groundwater Scientists and Engineers
3 American Institute of Professional Geologists (No. 6277)

b- Experience Record

- 1974-1977 Moody and Associates, Inc., Environmental Services Division,
. Meadville, Pennsylvania. Hydrogeologist. Performed field work
- and data analysis for regional and site-specific hydrogeologic
studies involving water supply, sanitary landfills, hydrocarbon
contamination of groundwater, and water quality management.
Conducted surface geophysical investigations for water supply
and water quality studies.

1977-1978 Michael Baker, Jr., Inc., Geotechnical Engineering Department,
Beaver, Pennsylvania. Hydrogeologist. Conducted municipal and
industrial groundwater supply potential investigations. Planned
and coordinated geotechnical field studies related to sanitary
landfills, impoundments, and other site-specific hydrologic
problems. Served as a principal investigator on EPA demonstra-
tion project and on proposals for geologic and hydrologic
studies. Conducted geophysical investigations for development
of groundwater supplies.

j 1978-1980 Rockwell Hanford Operations, Research Department, Richland,
‘ Washington. Senior Hydrologist and Work Unit Manager for site's
major unconfined aquifer program. Responsible for planning,
location, conduct, and coordination of drilling and aquifer
testing activities within the Hanford size's unconfined aquifer.
Duties 1included detailed characterization of hydrogeologic
aspects of groundwater flow and radionuclide migration, hydrau-
lic property determination, and long=-term groundwater monitoring
within the chemical separation areas.

1980-1983 Engineering-Science. Senior Hvdrogeologist. Responsible for
over 50 groundwater studies and 1investigations related <o
hazardous wastes disposal, land disposal of municipal and
industrial wastes, municipal and industrial water supnlyv.

P
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Dennis A. Palombo (Continued)

Duties include assuring corporate level quality control on the
geologic and hydrogeologic aspects of site-specific and regional
projects. Designed and implemented many RCRA groundwater
monitoring programs at hazardous waste disposal sites. Sites
included contamination by petroleum products, heavy chlorinated
solvents, metals, radionuclides, complex organics.

Developed the following government approved programs for indus-
try and military installations: closure plans for abandoned
hazardous waste disposal sites; partial waiver demonstrations of
RCRA groundwater monitoring requirements; design- - of aquifer
rehabilitation programs at several sites; subsurface data col-
lection studies for new waste disposal sites; design of hazar-
dous waste landfills; groundwater quality assessment programs.

1984 Acres International Corporation, Buffalo, New York. Senior
Hydrogeologist. Duties included the development of technical

work plan and quality assurance plan for a Superfund site.
Health and safety training for hazardous waste work. Development
of computer analytical modeling capabilities for groundwater
flow and transport simulations. Developed contingency and
remediation plans for flyash landfill in New York State.

Present Engineering-Science, Cleveland, Ohio. Senior Hydrogeologist.

Responsible for environmental characterization at waste
management sites at U.S. Air Force Installations. Responsible
for technical aspects of hydrogeologic data collection and
aquifer rehabilitation at active and 1inactive 1industrial
hazardous waste sites across the country.

Publications and Presentations

“Groundwater Monitoring Programs”, presented at First National Hazardous
Waste Conference, sponsored by the Engineering and Science Research
Foundation, Chicago, Illinois, April 1981

“Chlorinated Hydrocarbon Monitoring in a Groundwater Environment,
Proceedings of National Conference on Management of Uncontrolled Hazardous

Waste Sites, Hazardous Materials Control Research Institute, Silver

Spring, Md., 1982 (Co~Author J.H. Jacobs)

“"Principals of Hydrogeology”, in Reference Handbook for Hazardous Waste

Management, Engineering and Science Research Foundation, Arcadia, Cali-
fornia, 1980
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Bioét‘phical Data

ROBERT D. STEPHENS
Pll Redacted Environmental Scientist
Zducation

B.A. Biology - 1971, Berea College, Berea Kentucky
Sraduate Studies, Environmental Engineering 1973-1974, University

of Cincinnati, Cincinnati, Ohio

Professional Affiliations, Honors and Awards

Air Pollution Control Asscociation
Water Pollution Control Federation

Experience Record

1971=1973 Kentucky Department of Health Air Pollution Control

: Group, Regional Manager of a nine county region in

- northern Kentucky. Responsible for enforcement of State
Air Reglations, Air Monitoring and Public Liason.

‘- 1973-1974 Envirice, Covington, Kentucky. Operated as a consultant
in Air Pollution Control, OSHA Programs, Water Pollution
" Control and Solid Waste Disposal. Projects included
asbestos waste disposal, and waste dispecsal from a drum
recycling plant.

1974-1977 Pedco Environmental Specialists, Cincinnati, Ohio served
as chief technical investigator on various contracts
dealing with air pollution control and management.

1977-1978 Florida Department of Environmental Regulation, Environ-
mental Specialist, provided technical support to En-
forcement Group on variocus air pollution problems.

1978-1984 Mobil Chemical Company.

1978-1981, Manager Environmental Permitting, South Fort
-l Meade Project Nichols, Florida. Structured, staffed and
»2 directed an environmental permitting effort and obtained
. required federal permits for an 18,000 acre grassroots
phosphate mine. Waste disposal planning activities were
. a major part of the project.
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Rwpher= D. Stephens (Continued)

1981-1983, Manager Environmenctal Control, Phosphorus
Division Richmond, Virginia. Responsible for the
Environmental Integrity of 27 operating units at 11
plant locations throughtout the U.S. Designed,
conducted and managed environmental studies to modify
NPDES permit requirements for phosphoric acid production
facility. Designed, implemented, and managed a program
to conduct environmental audits of division plants.
Planned and executed an investigation of subsurface site
conditions at a major phosphorus chemical production
facility. 1Initial findings of pesticide contamination
in the area resulted in a study expansion to assess
affects of specific pesticide residues in the biological
community and the ultimate impact on humans.

1983-~1984, Manager Environmental Control Chemical
Prcducts Richmond, Virginia. Responsible for
Environmental Integrity of 50 operating units atc 27
plant locations throughout the U.S. Directed
preparation of a "Part B" Hazardous Waste Permit
Application for a major phosphorus-based chemical
operation in South Carolina. Instituted novel approach
resulting in approval of application without moedifica-
tion by regulatory authorities. Planned and executed
the environmental program which resulted in official
sanction of phospho-gypsum, a hazardous waste in Texas,
4s an environmentally acceptable aggregate within the
State of Texas. Approvals received from Texas Board of
Health, Bureau of Radiation control, Texas Department of
Water Resources, and Texas Air Control Board. Planned
and executed a program to obtain a variance to state and
federal water pollution control laws to allow continued
operation of a fertilizer intermediates plant and the
leaking waste gypsum pond associated with the plant.
Provided expert testimony in this anvironmental
litigation.

1985~Date Engineering-Science. Project Engineer, responsible for
hazardous waste site assessment studies conducted for
industry and Department of Defense.

Publications

"Water Quality in Rural Madison County," Kentucky Department of
Health, Division of Sanitary Engineering, 1971

"Evaluation of the Mobil Ground Water Assessment Protocol at the
Mobil Chemical Company, Charleston, S.C. Plant Site," Mobil Chemi-
cal Company, Phosphorus Division, 1983

"Biological Studies on Paddys Run Creek, Fernald, Ohio," Mobil
Chemical Company, Chemical Products Division, 1984
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Biographical Data

JOHN P. MCAULIFFE

Environmental Engineer

Pll Redacted

Education

M.S. in Civil and Environmental Engineering, 1982, Clarkson College
of Technology, Potsdam, NY

B.S. in Civil and Environmental Engineering, 1981, Clarkson College
of Technology, Potsdam, NY (Graduated with Distinction)

Professional Affiliations

Engineer-in-training, New York State
Water pPollution Control Federation

Honorary Affiliations

Chi Epsilon
Tau Beta Pi

Experience Record

1981-1982 Clarkson College of Technology, Potsdam, New York.
Research/Teaching Assistant. Conducted biological
assays and chemical characterizations on Lake Erie
Tributary sediments to evaluate changes in the avail-
ability of phosphorus due to exposure to anaerobic con-
ditions, Responsibilities included compiling data and
formulating conclusions for submittal to the U.S. Army
Corps of Engineers and preparation of Masters Thesis.
Teaching responsibilities included preparation of
course materials and assisting with laboratory classes.

1982-1985 O'Brien & Gere Engineers, Inc., Syracuse, New York.
Environmental Engineer, As a project engineer, per-
formed environmental engineering on a variety of pro-

jects involving hazardous waste site investigations and

remediation designs, groundwater contamination investi-
gations and remediation designs, and industrial/munici-
pal wastewater treatment studies. Specific projects
included:
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John P, McAuliffe

1985-Present

(Continued)

engineering support for litigative defense 1n a CERCLA
(Superfund) laswsuit at four Central Indiana industrial
waste sites; design and implementation of preliminary
remedial measures at two Superfund sites; remedial
investigation/feasibility study at Central New York
Superfund site; site remediation programs at seven New
York State PCB disposal sitesg; coordination of an
industrial wastewater characterization study; and
design and permits for water treatment plant sludge
disposal facility.

Engineering-Science, Inc., Syracuse, NY. Environmental
Engineer. Project Engineer responsible for various
activities within the hazardous waste field. ©Primary
responsibilities have included preliminary field inves-
tigations (Phase II) conducted for the New York State
Department of Environmental Conservation at ten in-
active hazardous waste disposal sites, and a remedial
investigation and feasibility study conducted for the
New York State Department of Environmental Conservation
on a contaminated public water suppl§ well.

.
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LIST OF INTERVIEWEES AND

OUTSIDE AGENCIES CONTACTED




TABLE B.1
LIST OF INTERVIEWEES

Years of Service

Position at this Installation

NCOIC, Corrosion Control

-

2. NCOIC, Battery Shop 3
3. Technician, PREL Shop 6
4. NCOIC, Periodic Maintenance Shop 1
5. NCOIC, Pneudraulics 12
6. ANCOIC, Vehicle Entry Control Branch 1
7. Technician, VECB, Vehicle Section 12
8. NCOIC, Vehicle Entry Control Branch 3
9, NCO, Shops Maintenance Branch, Quality Control 4
10. Chief, Precision Measurement Electronics Lab 4
11. Civilian, Refrigeration/AC Mechanic 31
12. Civilian, Heating Shop Mechanic 29
13. NCOIC, Heating Shop 5
14, Civilian, Paint Shop Supervisor 29
15, Civilian, Entomology Deputy Supervisor 20
16, Civilian, Entomology Supervisor 19
17. Civilian, Supply and Maintenance Supervisor 12
18. NCOIC, Power Production 10
19, Civilian, Power Production Mechanic 22
20. Civilian, Allied Trades Supervisor 9
21, NCO, General Purpose, Quality Control 5
22, Civilian, General Purpose Mechanic 10
23, Civilian, Special Purpose Supervisor 21
24, NCOIC, Reproduction 4
25. NCOIC, Base Photo Lab 3
26, Civilian, Auto Hobby Shop Manager 10
27. NCO, AGE Branch, Quality Control 6
28, NCOIC, Jet Engine Shop 7
29. NCOIC, 37ARRS, Corrosion Control 6
30, NCOIC, 37ARRS, Operational Maintenance Branch 7
B-1
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TABLE B.1

LIST OF INTERVIEWEES
(CONTINUED)

Years of Service
Position at this Installation

31,
32.
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.

NCO, 37ARRS, Quality Assurance Inspector
NCOIC, Medical Lab

Civilian, X-ray Technician

Civilian, Dental Lab Technician

Civilian, Assistant Hospital Plant Manager
Civilian, BX Service Station Manager

NCO, Rivet Mile, Quality Control Inspector
NCO, OMMS Building Maintenance

Civilian, DPDO Supervisor

Civilian, Procurement, Deputy Contracting Officer
OIC, Biocenvironmental Engineer

CES, Planning Officer

CES, Draftsman

Civilian, Consultant Board of Public Utilities
Assistant NCOIC, Conventional Munitions
Civilian, Archeologist

NCO, Missile Maintenance

Assistant NCOIC, Fuels Maintenance Branch
Civilian, DPDO Chief

Architech, Civil Engineering

Civilian, Fire Department Chief

Civilian, Heating Plant Foreman

NCO, Missile Facilities Specialist
Civilian, Construction Equipment Operator
Civilian, Deputy Fire Chief, Retired
Civilian, Pest Control Foreman

Civilian, Deputy Chief Operations

Civilian, Pavement and Grounds Superintendent

Civilian, Ground Safety Manager
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TABLE B.!

LIST OF INTERVIEWEES
(CONTINUED)

Position

Years of Service

at this Installation

Civilian, BEquipment Supervisor

60. 21
61. Weapons Safety Officer 3
62. NCO, Weapons Safety Officer 14
63. Civilian, Weapons Safety Officer 19
64. NCO, Quality Control Inspector 3
65. NCOQIC, Base Historian 6
66. OIC, Environmental Coordinator 2
67. Civilian, Chief of Design 15
B-3
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TABLE B.2
OUTSIDE AGENCY CONTACTS
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Mr, Marvin Crist, Hydrologist

Mr., Len Cunningham, Hydrologist

U.S. GEOLOGICAL SURVEY - WATER RESOQURCES DIVISION
Post Office Box 1125

Cheyenne, Wyoming 82001

307/772-2721

Mr, Abe Stevenson, Soil Scientist

U.S. DEPARTMENT OF AGRICULTURE SOIL CONSERVATION SERVICE
2120 Capitol Avenue, Room 8010

Cheyenne, Wyoming 82001

307/772-2316

Mr. Bernard J. Dailey, Air Quality Engineer
WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY
Division of Air Quality

122 West 25th Street

Cheyenne, Wyoming 82002

307/777~-7391

Mr. Lon Revall, Analyst

WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY
Solid wWaste Management Program

Herschler Building - 122 West 25th Street
Cheyenne, Wyoming 82002

307/777-7752

Ms, Kate Louden

Mr., John Wagner

Mr., lLeroy C. Peusner, SE District Supervisor

Mr. Anthony J. Mancini, Groundwater Control Supervisor

WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY

Water Quality Division - Herschler Building - 122 West 25th Street
Cheyenne, Wyoming 82002

307/777-7781

Mr, Thomas Crump, Groundwater Hydrologist
WYOMING STATE ENGINEER'S OFFICE

Herschler Building, 4E

122 West 25th Street

Cheyenne, Wyoming 82002

307/777-7354

Mr ., Michael Stone

Mr, walt Gasson

WYOMING DEPARTMENT OF FISH AND GAME
Herschler Building - 122 West 25th Street
Cheyenne, Wyoming 82002

307/777-7781
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TABLE B.2 (continued)
OUTSIDE AGENCY CONTACTS

- Mr. W. Lewis
Modern Military Field Branch
WASHINGTON NATIONAL RECORD CENTER
4025 Suitland Road
Suitland, Maryland
(301) 763-1710

- Mr. J. Dwyer
Cartographic and Architectural Branch
NATIONAL ARCHIVES
841 S. Pickett Street
Alexandria, Virginia 22304
(703) 756-6700

- Mr. E. Reese
Modern Military Branch
NATIONAL ARCHIVES
8th and Pennsylvania Avenue
Washington, DC
(202) 523-3340

- Sgt. Jernigan
Office of Air Force History
BOLLING AFB
washington, DC
(202) 767-5090
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APPENDIX C

TENANT MISSIONMS - F.E. WARREN AFB

4TH AIR DIVISION

The mission of the 4th Air Division is to assure assigned units are
capable of executing their mission of long range bombardment, sustained
and effective air refueling, missile warfare, and strategic reconnais-

sance according to the emergency war orders.

37TH AEROSPACE RESCUE AND RECOVERY SQUADRON

The mission of the 37th Aerospace Rescue and Recovery Squadron is

- to assure assigned detachments are capable of executing their missions

of providing support to the host units of the bases where 37 ARRS is
deployed.

DETACHMENT 10, 37TH AEROSPACE RESCUE AND RECOVERY SQUADRON

The primary mission of Detachment 10 is to provide support for the
90th Strategic Missile Wing of F.E. Warren AFB, This support varies
from routine daily missile crew changes to providing security surveil-
lance for movement of Class A resources, emergency parts delivery,
distinguished visitor transportation, and emergency disaster response

operations.

GEODETIC SURVEY SQUADRON

The mission of the Geodetic Survey Squadron is to provide data for
missile guidance and conduct precise surveys for special projects as

assigned by the Department of Defense.

DETACHMENT 1402, OFFICE OF SPECIAL INVESTIGATIONS

The mission of Detachment 1402, Office of Special Investigations is

to gather information affecting military security, criminal activity and

counter intelligence matters.




DEFENSE INVESTIGATIVE SERVICE

The mission of the Defense Investigative Service is to perform
security clearance investigations for all branches of the service. This

is a field office for the Wyoming area.

OPERATING LOCATION A, 9TH WEATHER SQUADRON

The mission of Operating Location A, 9th Weather Squadron (MAC) is
to provide up-to-date weather information tc base units throughout the

three-state missile complex.

PEACEKEEPER SITE ACTIVATION TASK FORCE

The mission of the Peacekeeper Site Activation Task Force (SATAF)

is to provide for construction, assembly, and checkout of the Ppeace-

keeper missile system F.E. Warren AFB,

OPERATING LOCATION FA, DETACHMENT 15, 3904TH MANAGEMENT ENGINEERING

SQUADRON

The mission of QOperating Location FA, Detachment 15, 3904th Manage-
ment Engineering Squadron is to provide management consultant service

for commanders and functional managers at F.E. Warren AFB.

OGDEN AIR LOGISTICS CENTER

The mission of this on-base section of the 0Ogden Air Logistics
Center is to modify the LF and LCF to meet the requirements of hardening

that will allow them to remain an active part of the nation's deterrent

force in the upcoming decade.
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TABLE D.t1
F. E. WARREN AFB SURFACE WATER SAMPLING SUMMARY

Sampling Point: No. 1 - North Branch, Crow Creek (upstream)

Wyoming Water

Parameter 1981 1982 1983 Quality Standard*
Temp (°C) 19 20 NS
pH - 8.3 8.0 9
coD, mg/1 12 10 25 NS
0Oil/Grease, mg/l <0.3 <0.3 <0.3 10
D.O., mg/1 NSC NSC 9 5
Ammonia, mg/1l <0.2 <0.1 <0.45 NS
Nitrate, mg/1 «3 <0.1 <0.1 NS
Nitrite, mg/1 NSC 0.02 0.02 NS
Phosphorus, mg/l <0.01 <0,01 <0.01 NS
Cyanide, mg/l <0,01 <0,01 <0.01 NS
Phenols, ug/1l <10 <10 <10 NS
Cadmium, ug/1 <10 <10 <10 NS
Chromium, ug/1 <S0 <50 <50 NS
Copper, ug/1l 23 <50 <20 NS
Lead, ug/1 <50 <20 <20 NS
Manganese, ug/1 NSC NSC 184 NS
Zinc, ug/1l NSC NSC <50 NS
D8, mg/1 300 1200 421 NS
Iron, ug/1 NSC 180 447 NS
Turbidity, NTU NSC NSC 22 15

*

NS
NSC

[}

This is the standard applied to F. E. Warren AFB,
No Standard (standard may exist but not applied to Warren)
No Sample Collected

[

SOURCE: USAF, 1983
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TABLE D.1
(Continued)
F. E. WARREN AFB SURFACE WATER SAMPLING SUMMARY

Sampling Point: No. 2 - Crow Creek W. Branch Entrance

Wyoming Water

Parameter 1981 1982 1983 Quality Standard*
Temp (°C) 21 23.5 NS
pH - 7.1 8.2 9
CcoD, mg/1l 38 90 30 NS
0il/Grease, mg/1l 10.4 NSC <0,3 10
D.O., mg/1l NSC NSC 7 5
Ammonia, mg/1 0.2 0.5 <0.2 NS
Nitrate, mg/1 o2 0.5 <0.1 NS
Nitrite, mg/1 NSC NSC <0.02 NS
Phosphorus, mg/1l <10 0.4 0.11 NS
Cyanide, mg/1 <0.01 <0.01 <0.01 NS
Phenols, ug/1 <10 20 <10 NS
Cadmium, ug/1 <10 <10 <10 NS
Chromium, ug/1 <50 <50 <50 NS
Copper, ug/1 <20 <50 <20 NS
Lead, ug/1 <50 <20 <20 NS
Manganese, ug/1 NSC NSC 73 NS
Zinc, ug/1 NSC NSC 650 NS
TDS, mg/1 588 580 351 NS
Iron, ug/1l NSC NSC 176 NS
Turbidity, NTU NSC NSC 2 15

*

NS
NSC

This is the standard applied to F. E. Warren AFB,
No Standard (standard may exist but not applied to Warren)
No Sample Collected

SNOURCE: USAF, 1983
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TABLE D.1
(Continued)
F. E. WARREN AFB SURFACE WATER SAMPLING SUMMARY

MEDCACREMEY 1 A

Sampling Point: No. 3 - Crow Creek, W. Branch End

Wyoming Water

Parameter 1981 1982 1983 Quality Standard*
Temp (°C) 18 24 NS
PH - 7.7 8.2 9
' CcoD, mg/1 10 20 15 NS
L 0il/Grease, mg/1 <0.3 NSC <0.3 10
D.O., mg/1 NSC NsSC NSC 5
k? Ammonia, mg/1 <0.2 <0.2 <0.2 NS
\ Nitrate, mg/l  <0.1 <0.1 0.1 NS
| Nitrite, mg/1 NSC NSC <0.02 NS
Phosphorus, mg/1 <0.1 <0.1 0.12 NS
Cyanide, mg/1l <0.01 <0.01 <0.01 NS
Phenols, ug/1 <10 <10 <10 NS
Cadmium, ug/1 <10 <10 <10 NS
Chromium, ug/1 <50 <50 <50 NS
Copper, ug/1 NSC <50 <20 NS
Lead, ug/1 <50 <20 25 NS
Manganese, ug/1l NSC NSC 212 NS
Zinc, ug/1 NSC NSC <50 NS
DS, mg/1 311 300 369 NS
Iron, ug/1l NSC NSC 546 NS
Turbidity, NTU NSC NSC 30 15

L 4

NS
NSC

This is the standard applied to F. E. Warren AFB.
No Standard (standard may exist but not applied to Warren)
No Sample Collected

SOURCE: USAF, 1983
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TABLE D.1
(Continued)
F. E. WARREN AFB SURFACE WATER SAMPLING SUMMARY

Sampling Point: No. 4 - Crow Creek, North Branch End

Wyoming Water

Parameter 1981 1982 1983 Quality Standard*
Temp (°C) - 20 21 NS
PH - 7.7 8.2 9
COoD, mg/1l 17 20 28 NS
0il/Grease, mg/1l <0.3 NSC <0.3 10
D.O., mg/1 NSC NSC NSC 5
Ammonia, mg/1 <0.2 <0.1 <0.2 NS
Nitrate, mg/1l <0.1 <0.1 <0.1 NS
Nitrite, mg/1 NSC NSC 0.02 NS
Phosphorus, mg/1l <0.1 <0.1 <0.1 NS
Cyanide, mg/1l <0.01 <0,01 <0.01 NS
Phenols, ug/1 <10 <10 <10 NS
Cadmium, ug/1l NSC <10 <l0 NS
Chromium, ug/1 NSC <50 <50 NS
Copper, ug/1l NSC <50 <20 NS
Lead, ug/1 <50 <20 <20 NS
Manganese, ug/1 NSC NSC 63 NS
Zinc, ug/1 NSC NSC <50 NS
TDS, mg/1l 281 300 365 NS
Iron, ug/1 NSC NSC 236 NS
Turbidity, NTU NSC NSC 2 15

*

NS
NSC

This is the standard applied to F. E. Warren AFB.
No Standard (standard may exist but not applied to Warren)
No Sample Collected

SOURCE: USAF, 1983
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TABLE D.1
(Continued)
F. E. WARREN AFB SURFACE WATER SAMPLING SUMMARY

Sampling Point: No. 5 - Crow Creek, Mid-Point

Wyoming Water
Parameter 1981 1982 1983 Quality Standard*
Temp (°C) - -- 22.5 NS
pH - -- 8.2 9
cop, mg/1 <10 <10 20 NS
0il/Grease, mg/1 <0.3 NSC <0.3 10
D.O., mg/1l NSC NSC NSC 5
Ammonia, mg/1 <0.2 <0.2 <0.2 NS
Nitrate, mg/1 0.1 <0.1 0.8 NS
Nitrite, mg/1 NSC NSC <0,02 NS
Phosphorus, mg/1l <0.1l <0.1 0.1 NS
Cyanide, mg/1 <0.01 <0.01 <0.01 NS
Phenols, ug/1 <10 <10 <10 NS
Cadmium, ug/1 <10 <10 <10 NS
Chromium, ug/1 <50 <50 <50 NS
Copper, ug/1l <50 <50 <20 NS
Lead, ug/1 <50 <20 <20 NS
Manganese, ug/1 NSC NSC 164 NS
Zinc, ug/1 NSC NSC <50 NS
TDS, mg/1 169 270 351 NS
Iron, ug/1l NSC NSC 475 NS
Turbidity, NTU NSC NSC 25 15
* = This is the standard applied to F, E. Wwarren AFB.
NS = No Standard (standard may exist but not applied to Warren)

NSC = No 3ample Collected

SOURCE: USAF, 1983
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TABLE D.1
(Continued)
F. E. WARREN AFB SURFACE WATER SAMPLING SUMMARY

Sampling Point: No. 6 - Crow Creek before South Branch

Wyoming Water

Parameter 1981 1982 1983 Quality Standard+*
Temp (°C) - 19 23 NS
PH - 7.5 8.0 9
cop, mg/1l 11 <10 20 NS
0il/Grease, mg/1 <0.3 NSC <0,3 10
D.O., mg/1 NSC NSC NSC 5
Ammonia, mg/1l <0.2 0.1 <0.2 NS
Nitrate, mg/1l 2.4 0.4 0.1l1 NS
Nitrite, mg/1 NSC NSC <0.02 NS
Phosphorus, mg/1 <0.1 <0.1 6.25 NS
Cyanide, mg/l <0.01 <0.01 <0.01 NS
Phenols, ug/1l <10 <10 <10 NS
Cadmium, ug/1 <10 <10 <10 NS
Chromium, ug/1l <S50 <50 <50 NS
Copper, ug/1l <50 <20 <50 NS
Lead, ug/1 <50 <20 <20 NS
Manganese, ug/1l NSC NSC 151 NS
Zinc, ug/1 NSC NSC <50 NS
TDS, mg/1 337 310 395 NS
Iron, ug/1 NSC 170 441 NS
Turbidity, NTU NSC NSC 24 15

*

NS
NSC

This is the standard applied to F. E. Warren AFB.
No Standard (standard may exist but not applied to Warren)
No Sample Collected

SOURCE: USAF, 1983
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TABLE D.1
(Continued)

F. E. WARREN AFB SURFACE WATER SAMPLING SUMMARY

Sampling Point: No. 7 - Crow Creek, South End
Wyoming Water
; Parameter 1981 1982 1983 Quality Standard*
g
t Temp (°C) -- 11 17.8 NS
b pH - 7.5 7.8 9
[ CoD, mg/1l <10 <10 25 NS
0il/Grease, mg/1l NSC NSC <0.3 10
D.O., mg/1 NSC NSC NSC 5
Ammonia, mg/1l <0.2 0.1 <0.2 NS
Nitrate, mg/1l 0.2 0.2 O.11 NS
Nitrite, mg/1 NSC NSC <0.02 NS
. Phosphorus, mg/1l <0.1 <0.1 13 NS
Cyanide, mg/l <0,01 <0.01 <0.01 NS
Phenols, ug/1l NSC <10 <10 NS
Cadmium, ug/1 <10 <10 <10 NS
Chromium, ug/1 <50 <50 <50 NS
Copper, ug/1 <20 <50 <20 NS
Lead, ug/1 <50 <20 <20 NS
Manganese, ug/1 NSC NSC 227 NS
Zinc, ug/1l NSC NSC <50 NS
DS, mg/1 402 480 861 NS
Iron, ug/1l NSC 680 1412 NS
Turbidity, NTU NSC NSC 2 15
* = This is the standard applied to F. E. Warren AFB.
NS = No Standard (standard may exist but not applied to Warren)
N3C = No Sample Collected
SOURCE: USAF, 1983
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Sampling Point:

E.

TABLE D.1
(continued)

No. 8 - Crow Creek, SE Exit Base
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WARREN AFB SURFACE WATER SAMPLING SUMMARY

Ji e et Boge S dam A ohe Sani s e and She Shmge 4

Wyoming Water

Parameter 1981 1982 1983 Cuality Standard*
Temp (°C) - 19 25 NS
pH - 7.7 8.2 9
COoDp, mg/1l <10 <10 <10 NS
0il/Grease, mg/1l NSC NSC 3 10
D.O., mg/1 NSC NSC NSC 10
Ammonia, mg/1 <0.2 <0.2 <0.2 NS
Nitrate, mg/1l 0.3 0.6 0.6 NS
Nitrite, mg/1 NSC NSC <0.02 NS
Phosphorus, mg/1 <0.1 0.1 0.16 NS
Cyanide, mg/1l <0.01 <0.01 <0.01 NS
Phenols, ug/1l NSC 20 <10 NS
Cadmium, ug/1l <10 <10 <10 NS
Chromium, ug/1 <50 <50 <50 NS
Copper, ug/1 34 <50 <20 NS
Lead, ug/1 <50 <20 <20 NS
Manganese, ug/1 NSC NSC 140 NS
Zinc, ug/1 NSC NSC <50 NS
TDS, mg/1l 307 350 344 NS
Iron, ug/1 NSC 500 424 NS
Turbidity, NTU NSC NSC 24 15
* = This is the standard applied to F. E. Warren AFB.
NS = No Standard (standard may exist but not applied to Warren)

NSC =

SOURCE:

-

USAF,

1983

No Sample Collected
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STATE OF WYOMING GROUNDWATER QUALITY STANDARDS

/e B et st bl

TABLE D.2

— T

UNDERGROUND
WATER CLASS I I1 III Special (A) Fish/
Use Suitability Domestic Agriculture Livestock Aquatic Life
Constitutent or
Parameter Concent.* Concent.* Concent,* Concent.*
Aluminum (Al) - g 5.0 5.0 0.1 1
Ammonia (NH_-N) 0.5 - -- 0.02
Arsenic (AS? 0.05 0.1 0.2 0.05%
Barium (Ba) 1.0 - -~ 5.0
Beryllium (Be) - 0.1 ~- 0.011-1.1
Boron (B) 0.75 0.75 5.0 -- 3
Cadmium (Cd) 0.01 0.01 0.05 0.0004-0,015
Chloride (Cl) 250.0 100.0 2000.0 -
Chromium (Cr) 0.05 0.1 0.05 0.05
Cobalt (Co) - 0.05 1.0 - 3
Copper (Cu) 1.0 0.2 0.5 0.01-0.04
Cyanide (Cn) 0.2 7 - - 0.005
Fluoride (F) 1.4-2.4 - - -
Hydrogen Sulfide 0.05 - - 0.0022

(H,S)
Iron (Fe) 0.3 5.0 -- 0.5
Lead (Pb) 0.05 5.0 0.1 0.004-0.153
Lithium (Li) - 2.5 - -
Manganese (Mn) 0.05 0.2 - 1.0
Mercury (Hg) 0.002 - 0.00005 0.00005 3
Nickel (Ni) -~ 0.2 - 0.05-0.4
Nitrate (No_-N) 10.0 - - -—
Nitrite (NO_-N) 1.0 - 10.0 -

(NO +§Oz)—N ~-- - 100.0 --

0il & Grease Virtually Free 10.0 10.0 Virtually Free
Phenol 0.001 - - 0.001
Selenium (Se) 0.01 0.02 0.05 0.05 3
Silver (Ag) 0.05 - - 0.0001~0.00025
Sulfate (SO4) 250.0 200.0 3000.0 -- 4 5
Total Dissolved 500.0 2000.0 5000.0 500.0 —éOO0.0 -

Solids (TDS) 2000.0
Uranium (U) 5.0 5.0 5.0 0.03-1.4
vanadium (V) ~ 0.1 0.1 - 3
Zinc (Zn) 5.0 2.0 25.0 0.05-0.6
pH 6.5-9.0 s.u. 4.5-9.0 s.U. 6.5-8.5 S.u. 6.5 s.u.=-9.0s.u.
SAR - 8 -
RSC - 1.25 meq/1 --
Combined Total

Radium 226 _and

Radium 228 5pCi/1 SpCi/l SpCi/1 5pCi/1l
Total Strontium 90 8pCi/l 8pCi/1 8pCi/l 8pCi/l
Gross alpha par-

ticle radiocactivity

{including Radium

225 but excluding

Radon an

Uranium) 15pCi/1 15pCi/1 15pCi/1l 15pCi/l

*mg/l, unless otherwise indicated




TABLE D.2
(continued)

EXPLANATION FOR SUPERSCRIPT USED IN TABLE D.2

Unionized ammonia: When ammonia dissolves in water, some of the
ammonia reacts with water to form ammonium ions. A chemical equilibrium
is established which contains unionized ammonia (NH3), ionized ammonia
(NH4+) and hydroxide ions (OH ). The toxicity of aqueous solutions of
ammonia is attributed to NH3); therefore, the standard is for unionized

ammonia., (Note: 0.02 mg/l NH, is equivalent to 0.0l6 NH3 as N.)

3
Undissociated st: The toxicity of sulfides derives primarily
from st, rather than from the dissociated (HS) or (S) ions; therefore,
the standard is for the toxic undissociated HZS.
Dependent on hardness: The toxicity of metals is natural waters
varies with the hardness of the water; generally, the limiting concen-

tration is greater in hard water than in soft water.

4 Egg hatching
Fish rearing

Fish and aquatic life

Dependent on the annual average of the maximum daily air tempera-
ture: 1.4 mg/1l corresponds with a temperature range of 26.3 to 32.5
degrees C and 2.4 mg/l corresponds with a temperature of 12.0 degrees C

(53.7 degrees F) and below.
Total ammonia-nitrogen

Requirements and procedures for the measurement and analysis of
gross alpha particle activity, Radium 226 and Radium 228 shall be the
same as requirements and procedures of the U.S. Environmental Protection
Agency, National Interim Primary Drinking Water Regulations, EPA-570/9-
76-003, effective 24 June 1977.

SOURCE: Water Quality Standards for Wyoming Groundwater, 1980. Wyoming

Department of Environmental Quality, Water Quality Division.




TABLE D.3

LIST OF OIL/WATER SEPARATORS

F. E. WARREN AFB

Facility No.

Facility Description

. e o e e 0

KV

324

332

356

400

810

826

828

1250

305

CE, Pavements and Grounds

Base Fire Station

Vehicle Entry Control Branch

Auto Hobby Shop

Base Service Station

Transportation, Special Purpose
Transportation, General Purpose
Transportation, Wash Rack

Aerospace Rescue and Recovery Squadron

Undesignated

Source: Base Documents
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TABLE D.4

PESTICIDE

F. E.

INVENTORY AS OF NOVEMBER,

1984

WARREN AFB

Y

Trade Name Concentration (%)
Techmar 8
Dursban 10 CR 10.6
Malathion 55
Malathion ULV-91 91
Dursban 41
Ficam Plus 29.5, 3.1
Knox-out 2FM 23
Killmaster II 2
Raze 0.025
Peters Rodent Killer 0.37
Phostoxin 55
Giant Destroyer 46, 34, 8
Rozol Tracking Powder 27
Dursban 4E 41,2
Sevimol - 4 40.4
Ficam W 76
Diazinon 48
Ficam W 76
Raid Wasp and Hornet Killer 0.48
Sevin 5 Bait 5

Source:

Base Documents




TABLE D.5
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PETROLEUM STORAGE FACILITIES

F. E.

WARREN AFB

v —r—v e T T e

Tank Capacity

Facility No. (Gal) Product Description
160 24,000 Diesel A
310 2,500 Diesel a
355 4,500 JP-4 A
355 1,200 Mogas A
355 2,400 Diesel A
400 3 X 10,000 Mogas -\
830 10,000 Diesel U
830 4 X 10,000 Mogas A
830 2 X 1,000 Propane a
6403 14 X 24,000 Propane A
All LFs 14,500 Diesel U
All LCFs 14,000 Diesel U
All LCFs 2,500 Diesel U
All LCFs 1,000 Diesel U
All LCFs 1,000 Mogas (Unleaded) U
12 LCFs 2,000 Mogas A
8 LCFs 1,000 Mogas A
2141 1,000 Diesel a
34 500 Diesel U
65 500 Diesel U
321 (F50) 500 Mogas A
321 (F54) 500 Diesel A
650 2 X 500 Diesel U
1150 500 (Abandoned) Diesel 4]
1250 500 Diesel U
1255 500 Mogas A
2138 500 Mogas A
336 200 Waste 0il A
810 300 Waste 0il A
400 500 Waste 0il 4]
356 500 Waste 0il U

Source - F. E. Warren AFB Spill Prevention and Response Plan,
February 1, 1984

Note: A - Aboveground

U - Underground
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FIGURE D.1

F.E. WARREN AFB

MONITORING WELLS
AT SPILL SITE NO. 4

NOTE:
WELLS 1,2,3 INSTALLED 1984

WELLS 4,5,7 INSTALLED 1985

SOURCE: INSTALLATION DOCUMENTS
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APPENDIX E
MASTER LIST OF INDUSTRIAL SHOPS
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APPENDIX E

MASTER LIST OF INDUSTRIAL SHOPS
F. E. WARREN AFB

Present Handles Generates waste
Location Hazardous Hazardous Management
Name {Bldg. No.) Materials Wastes Practices

90th Field Missile Maintenance Squadron

Battery Shop 338 Yes Yes DPDO, OBC
Corrosion Control 336 Yes No -
Precision Measurements N Yes Yes OBC, DPDO

Electronics Lab

Periodic Maintenance Team 336 Yes Yes OBC
Pneudraulics 336 Yes Yes OBC
Vechile Entry Control 332 Yes No -
Branch
Re-Entry Systems 1152 Yes No --
Power Refrigeration 336 Yes Yes OBC
Electronic Lab
Mechanical sShop 336 Yes No --
90th Civil Engineering Squadron
Pavements and Equipment 321 No No -
Plumbing Shop 381 Yes No -
Refrigeration 367 Yes Yes Sanitary Sewer
Power Production 316 Yes Yes OBC
Discharge to
Adjacent Lots
E-1
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APPENDIX E
MASTER LIST OF INDUSTRIAL SHOPS
F. E. WARREN AFB

Present Handles Generates
Location Hazardous Hazardous
Name {Bldg. No.) Materials Wastes

Waste
Management
Practices

90th Civil Engineering Squadron (Continued)

Water /Waste 316 Yes No
Entomology 316 Yes Yes
Protective Coating 317 Yes Yes
Heating Plant 6501 Yes Yes
Heating Shop 318 Yes Yes
Masonary 366 Yes No
SMART 317 Yes No
Grounds 321 Yes No
Sheetmetal and Welding 318 Yes No
Structural Repair 317 Yes No
(Carpentry)
Exterior Electric 320 Yes Yes
‘nterior Electric 318 No No
E-2
AR :‘ 47 . ~ :3:;-4 e .: N Y "

DPDO, Reused
for Make-up

OBC
Discharge on
adjacent Lots

OBC
Landfill,

Neutralized to
Sanitary Sewer
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APPENDIX E
MASTER LIST OF INDUSTRIAL SHOPS
F. E. WARREN AFB

Present Handles Generates Waste
Location Hazardous Hazardous Management
Name (Bldg. No.) Materials Wastes Practices

90th Transportation Squadron

Packing and Crating 386 Yes No -~
General Purpose 826 Yes Yes OBC,
Neutralized

to Dry Wwell,
DPDO, Sanitary

Sewer
Allied Trades 810 Yes Yes OBC
Special Purpose 810 Yes Yes OBC
90th Combat Support Group
Auto Hobby Shop 356 Yes Yes OBC
Wood Hobby Shop 356 Yes No -
Ceramics 356 No No ~-
Photo Laboratory 242 Yes Yes Silver
Recovery to
Sanitary
Sewer
Small Arms Range 341 Yes No -
Reproduction 232 Yes No -

90th Organizational Missile Maintenance Squadron

Missile Electric Branch 340 Yes No -

Missile Maintenance Branch 340 Yes No -
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APPENDIX E
MASTER LIST OF INDUSTRIAL SHOPS
F. E. WARREN AFB

Present Handles Generates Waste
Location Hazardous Hazardous Management
Name (Bldg. No.) Materials Wastes Practices

Detachment 10, 37th Aerospace Rescue and Recovery Squadron

Aerospace Ground Equip. 1250 Yes Yes OBC

(AGE)

Pneudraulics 1250 Yes Yes OBC
Machine/Sheet Metal 1250 Yes No -
Corrosion Control 1250 Yes Yes OBC

Jet Engine Shop 1250 Yes Yes OBC
Operational Maintenance 1250 Yes Yes Sanitary
Branch Sewer, OBC

USAF Hospital, F. E. Warren

Dental Lab 160 Yes Yes Sanitary Sewer
Medical/Dental X-Ray 160 Yes Yes Silver
Recovery to
Sanitary
Sewer
Medical Lab 160 Yes Yes Sanitary Sewer
Surgery 160 Yes No -
Incinerator 160 Yes Yes Landfill

2149th Informations Systems Squadron

Cable Maintenance 1250 Yes No -—

Base Cable 65 No No -—
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APPENDIX E
. MASTER LIST OF INDUSTRIAL SHOPS
A F. E. WARREN AFB

LI I

" Present Handles Generates Waste
. Location Hazardous Hazardous Management
Name (Bldg. No.) Materials Wastes Practices

Army and Air Force Exchange Services

Service Station 400 Yes Yes OBC
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F.E. WARREN AFB

Spill Site No. 4
(bldg. 1250 TCE spill)

Landfill No. 4

F-4 ES ENGINEERING - SCIENCE
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F.E. WARREN AFB

Landfill No. 2
(right of East Rd.)
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F.E. WARREN AFB

e

Landfill No. 5

Spill Site No. 1
(bldg. 400, service station)

F-6 E S ENGINEERING - SCIENCE
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F.E. WARREN AFB

FPTA No. 2

Spill Site No. 2
(bidg. 810)

F-7 ES ENGINEERING - SCIENCE




T o T VY P oV T T T v

F.E. WARREN AFB

N

Spill Site No. 2
(bldg. 810)

Acid Dry Well
(bidg. 826)

ES ENGINEERING - SCIENCE
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F.E. WARREN AFB

Landfill No. 3
(in foreground)
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Spill Site No. 5

(bldg. 336)
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F.E. WARREN AFB

Spill Site No. 6
(bldg. 316)

F-10 E S ENGINEERING - SCIENCE
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USAF INSTALLATION RESTORATION PROGRAM
HAZARD ASSESSMENT RATING METHODOLOGY
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APPENDIX G

USAF INSTALLATION RESTORATION PROGRAM
HAZARD ASSESSMENT RATING METHODOLOGY

BACKGROUND

The Department of Defense (DOD) has established a comprenensive
program to identify, evaluate, and control problems associated with past
disposal practices at DOD facilities. One of the actions required under

this program is to:

"develop and maintain a priority listing of con-

taminated installations and facilities for remedial

action based on potential hazard to public¢ health,

welfare, and environmental impacts." (Reference:

DEQPPM 81~5, 11 December 1981).

Accordingly, the United States Air Force (USAF) has sought to establish
a system to set priorities for taking further actions at sites based
upon information gathered during the Records Search phase of its In-
stallation Restoration Program (IRP).

The first site rating model was developed in June 1981 at a meeting
Wwith represenatives £from USAF Occupational and Environmental Health
Laboratory (OEHL), Air Force Engineering and Services Center (AFESC),
Engineering-Science (ES) and CH2M Hill. The basis for this model wa; a
system developed for EPA by JRB Associates of McLean, Virginia. The JRB
model was modified to meet Air Force needs.

After using this model for 6 months at over 20 Air Force installa-
tions, certain inadequacies became apparent. Therefore, on January 26
and 27, 1982, representatives of USAF OEHL, AFESC, various major com-
mands, Engineering-Science, and CH2M Hill met to address the inade-
quacies, The result of the meeting was a new site rating model designed
to present a better picture of the hazards posed by sites at Air Force
installations. The new rating model described in this presentation 1s

referred to as the Hazard Assessment Rating Metnodology.
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PURPOSE

The purpose of the site rating model is to provide a relative

. ranking of sites of suspected contamination from hazardous substances.
This model will assist the Air Force in setting priorities for follow-on
site i1nvestigations and confirmation work under Phase II of the IRP.
This rating system is used only after it has been determined that
{' (1) potential for contamination exists (hazardous wastes preser* in

sufficient quantity), and (2) potential for migration exists. A site

can be deleted from consideration for rating on either basis.

DESCRIPTION OF MODEL

Like the other hazardous waste site ranking models, the U.S. Air
Force's site rating model uses a scoring system to rank sites for
priority attention. However, in developing this model, the designers
incorporated some special features to meet specific DOD program needs.

The model uses data readily obtained during the Records Search
portion {(Phase 1) of the IRP. Scoring judgments and computations are
easily made. 1In assessing the hazards at a given site, the model
develops a score based on the most likely routes of contamination and
the worst hazards at the site., Sites are given low scores only if there
are clearly no hazards at the site. This approach meshes well with the
policy for evaluating and setting restrictions on excess DOD properties.,

As with the previous model, this model considers four aspects of
the hazard posed by a specific site: the possible receptors of the
contaminatioﬁ, the waste and its characteristics, potential pathways for
waste contaminant migration, and any efforts to contain the contami-
nants, Each of these categories contains a number of rating faCtofs
that are used in the overall hazard rating.

The receptors category rating is calculated by scoring each factor,
multiplying by a factor weighting constant and adding the weighted

scores to obtain a total category score.




——

The pathways category rating is based on evidence of contaminant
migration or an evaluation of the highest potential (worst case) for
contaminant migration along one of three pathways. If evidence of
contaminant migration exists, the category is given a subscore of 80 to
100 points. For indirect evidence, 80 points are assigned and for
direct evidence, 100 points are assigned, If no evidence is found, the
highest score among three possible routes is used. These routes are
surface water migration, flooding, and ground-water migration. Evalua-
tion of each route involves factors associated with the particular mi-
gration route. The three pathways are evaluated and the highest score
among all four of the potential scores is used.

The waste characteristics category is scored in three steps.
First, a point rating is assigned based on an assessment of the waste
quantity and the hazard (worst case) associated with the site, The
level of confidence in the information is alsc factored into the
assessment, Next, the score is multiplied by a waste persistence
factor, which acts to reduce the score if the waste 1is not very
oersistent. Finally, the score is further modified by the physical
state of the waste. Ligquid wastes receive the maximum score, while
scores for sludges and solids are reduced.

The scores for each of the three categories are then added together
and normalized to a maximum possible score of 100. Then the waste man-
agement practice category is scored. Sites at which there is no czon-
tainment are not reduced in score. Scores for sites with limited con-
tainment can be reduced by 5 percent. If a site is contained and well
managed, its score can be reduced by 90 percent. The final site score
1S calculated by applying the waste management practices category factor

to the sum of the scores for the other three categories,

G-3

- e T N T e e T

LT e e T e e T
. . B I  IPLIA T S SRS PRI I S A e e e e e T T T ST T e T N et R e T e e T e e T
PULIP R S Y YaiP IR W Y PP Sy i S ULV A'JLJ"'.H')JL;----- st det i o b ok ok o VR R G R . L

N R TN NAryr—ry—r—— Laa s se B el el i sl e et Jedh s e B oo Y Ty ey —
At . - [ A il B S B Na P P . A Ani el P Pl Al BRI Chiub




Sl anh S At ses Sd

w
o
=)
b O SLNIOd 193H0
- 4O LOFUIONI |€—— —
ﬂ. NDISSY $3A
{
SHOLOVY |u3Lvm annouo
DNILVY
AlddY
S HOL0Vd SINIOd
. 3yo9os CERTIR 83doosans 3HOOSANS 8HOL0Vd SAVMHLYd NOILYNINY LNOD
. ONILVY TVNIJ [<€{ INIIWMIVINOD [g{ _33UHL 183IHOIH [«w{ ONLVY 5
“ AVddV sovuaav [ 540 Addv N aLod 40 FoNIMAT - =T
‘-HO
SHOLOV4
ONILYY —————
Alddv H3LVM 30VIUNS
| s991)08.d |
- — e e e e e | — s e e e —— e e e e
juowobBueyy 0)sBM skemyiey ~
— — - P
3yoosens HO19v4 YOLOV4 3HOO8 QUVZVYH
i 340088NS
UVHO 318VMmlg | J(Wn%—(hﬁ l@-{39N31818H3d i /ALILNYRD @] HOLd3D3H UL I N 40143034
<] SAHd a1 i < <
31VINOIVO oIy Alddv o 3LvInovo |- Alddv HOV3 3LVY T uvise
Y e e —— o —— e — — | il —— — — —— — . e — e ———— — —
_ $91)8119)08IBYD) 9)SEBM | = s10)dooey |

- - . Yttt - - *
e .

o .

-'.- e e e Ca
LIPS SRR N I e
E A AN N

Lt e
.ILL.'JL

S o

Do




FIGURE 2
HAZARD ASSESSMENT RATING METHODOLOGY FORM

fage ' of 2

NAME JF SITE
LOCATT

JATS CF CPERATION CR OCCSTRRINCE
CWHER/QPERATOR

COMMENTS /DESCRIPTION

SITE JATED BY

. RECEPTCORS
Pactor Maxizum
Rating Pactor Possible
Raeing Tacsor (0=3) Multiplier Scare Scace
A. deoulation within 1.J00 feec Of site ! 4 j .‘
3. Distancs o nearest vell ! ‘ 10 i |
I
C. tand ise/zoning within ! mile radius ‘ 3 | |
|
2. Jistance = ceservation boundazy I I 6 ! ‘
§
i
2. Szizie envizonmenes withkin ! mile cadius of site | ‘ 10 ‘
T, Watsr Jualicy of nearsst surface wacer dodv ‘ l [ !
3. Srournd wvacer use of upoermast aquifer ' ' 3 :
3, Popuiation ssrved by surface water supoly . ‘ { '
4i2nin 3 nilas downseseam of 3ite ! | 5 : f
!
. Povulaticn served DY 3Jround-wacet supply ’ } .
4125in ] ailes of site §
Subtotals

. Recspeors sulscure (100 X factor score subtotal/maximum score subeozall
2 Il WASTE CHARACTERISTICS

b - A. Select the factor score tased on the sstimaced quantity, the degree of hwazard, and the confidence level af
? the laformacion.

‘. Waste Tuancizy (S = small, M s medium, L = lacrge)
2. Zangidence level (C = confirmed, 3 s suspectad)

1, dazard racing ‘H = aigh, M = aedium, L = low)

TPy T

Taceor Subscore A (from 20 to 100 dased on factor scors natsix)

3. Agely sersisteance faceor
?ic2or sudscets A X Pecsistence Tacsor s Subscore 3

k4 »

1. Agplv savsicai scace muiziplier
Sunscate 3 X “nysical 3tate Mult:iplier » Waste TNaracteristcics Subscore

X -
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IGURE 2 (Continued)

Page 2 of I
M. PATHWAYS
Factor Max:mun
Rating Tacstor Possidle
Racing Faccor (0=3) Mgltiplier Scoce Score

A. £ wmere is evidence of adigration of hazardous contaminants, assign laximm faczor subscore of 100 poinzs 2=:
dizec: evidence or 30 points for indizect evidence. If direct evidence exists then proceed to C. I2 =20
evidence or indirect evidence exists, proceed to 8.

Subscore

B. Rats the migration potential for 3 pocential pathways: surface wvater migration, flooding, and ground-water
aigraticn. Select the highest rating, and proceed to C.

1. Surface vater migration

Distance to nearest sucface wvater l 3 | J
Net dreciditation ‘| 5 ‘ :
Surface srosion } 8 '
Surface cSermeability i 6 | |
Raiafall intensity | 8 I i
Subtotals
Subscors (100 X factor score subtotal/maximum score subcotal)
2. 2lcoding J '. 1
_T'» Subscore (100 x factor score/l)
t-' 3. Ground-vater IJigracion
Jeoth 0 ground wacet ] ' ] ‘ :
) ;
Met orecipitation I ' § ‘ '
S0l sermeapililcy I l 3 5
Suosurface flows 4’ !‘ 3 :
Jizec: acgess 5 jround vacer ’ : 3 !
Suatotals

Subscore (100 x factor score subtotal/maximun scofe sustoatal)
. Hignhest jathway subscore.
Inter e Mighest subscore value Zrom A, 3-1, 8-2 or B-] above,

Pachwavs Subscore

IV. WASTE MANAGEMENT PRACTICES

A. Average zne three supscores 0r receptoars, waste chacaczeristics, and pathways.

“u
"

Receptors
daste Characteristics
Pachways

PRl A
[

Total divided 2y 3 =
Szoss Total 3ccre

3. Appiy Zactor fo5r saste contaimment from vaste management dractices

Gross Total 3core ( 4aste Management Jdract:ices Tactor * Pinal Score
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APPENDIX H
SITE HAZARD ASSESSMENT RATING FORMS
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APPENDIX H
INDEX FOR HAZARD ASSESSMENT

METHODOLOGY FORMS

Spill Site No. 4 H-1

Landfill No. 4 H-3

Landfill No. 6 H-5
Landfill No. S H-7
Landfill No. 2 H-9
Spill Site No. 1 H-11
FPTA No. 2 H-13
Spill Site No. 2 H-15
Acid Dry Well H-17
FPTA No. 1 H-19
Landfill No. 3 H-21
Spill Site No. 3 H-23
Spill Site No. S H-25

Spill Site No. & H-27
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HAZARD RGSESSMENT RATING METHODOLOGY FORM

Name of site: Spill Site No. 4

Location: Building 1258

Date of Operation: 1982

Owner/Operator: FE Warren AFB

Comments/Description: TCE contamination; documented spill of 28 gallons;
Ground water contamination

Site Rated by: R.D.Stephens; D.R.Palombo; J.P.McAuliffe; E.J.Schroeder

1. RECEPTORS
Factor Multi- Factor Maximum
Rating  plier Score Possible
Rating Factor {8-3) Score
fA. Population within 1,008 feet of site 3 ) 12 12
B. Distance to nearest well e 10 ) k)
C. Land use/zoning within 1 mile radius 3 3 9 9
D. Distance to installation boundary 2 6 12 18
E. Critical environments within | mile radius of site 3 10 38 30
F. Water quality of nearest surface water body 1 6 [ 18
6. Ground water use of uppermost aquifer 2 9 18 27
H. Population served by surface water supply ] 6 ) 18
within 3 miles downstreas of site
I. Population served by ground-water supply 3 6 18 18
within 3 niles of site
Subtotals 125 188
Receptors subscore (180 x factor score subtotal/maximum score subtotal) 89

I1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity ( small, medium, or large ) N = medius

2. Confidence level ( confirmed or suspected ) C = confirmed

3. Hazard rating ( low, medium, or high ) H = high

Factor Subscore A (from 20 to 180 based on factor score matrix) 80

B. Apply persistence factor
Factor Subscore A x Persistence Factor = Subscore B

) X 1.09 = a8
C. Apply physical state multiplier
Subscore B x Physical State Multiplier = Waste Characteristics Subccore
89 X 1.0 z 8¢
— - - — 3
H-1
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Name of Site: Spill Site No. 4 Page 2 of 2

[II. PATHWAYS
A. If there is evidence of migration of hazardous contaminants, assign maximus factor subscore of 108 points for
direct evidence or 88 points for indirect evidence, If direct evidence exists then proceed to C. If mo evidence
or indirect evidence exists, proceed to B.
Subscore 1%

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
migration. Select the highest rating and proceed to C.

Factor Multi- Factor Maximum

Rating Factor Rating  plier Score Pcssible
(8-3) Score
1, Surface Water Migration
Distance to nearest surface water 2 ] 16 ok
Net precipitation ? 6 L} 18
Surface erosion 1 8 8 24
Surface permeability 1 6 6 18
Rainfall intemsity 1 8 8 24
Subtotals 38 1e8
Subscore (100 x factor score subtotal/maximum score subtotal) 35
2. Flooding e 1 8 3
Subscore (188 x factor score/3) 8
3. Bround-water migration
Depth to ground water 2 ] 16 24
Net precipitation ) 6 ) 18
Soil permeability 2 8 16 24
Subsurface flows ? 8 [ 24
Direet access to ground water i 8 8 24
Subtotals L) 114
Subscore (100 x factor score subtotal/maximum score subtotal) K]
C. Highest pathway subscore.
Enter the highest subscore value from A, B~{, B-2 or B-3 above.
Pathways Subscore 100

IV. WASTE MANAGEMENT PRACTICES
A. Average the three subscores for receptors, waste characteristics, and pathways.

Raceptors 89
Waste Characteristics 89
Pathways 169
Total 249 divided by 3 = 83 bross total score
B. Apply factor for waste contairment from waste managesent practices.
Sross total score x waste management practices factor = final score
83 X 1.9 = \ a3 \
FINAL SCORE




Page 1 of 2

HAZARD ASSESSMENT RATING METHODCLOGY FORM

Nawz of site: Landfill No. 4
Location: Near Gate 2

Date of Cperation: 1947 to 1939

Ownar /Jgerator: FE Warren AFB
Ccamments/Deseription: Trench and fill

°ite latzd by: R.D.Stephens; D.A.Palombo; J.P.McAuliffe; E.J.Schroeder

1. RECEPTORS
Factor Multi- Factor Maximum

Rating  plier Score Possible

Rating Factor (-3 Score

A. Population within 1,000 feet of si‘e 1 4 4 1e

B. Distance to nearest well 3 10 20 a

€. Lz-c use/zoning within | mile radius 3 3 9 9

D. "istance to installation boundary 3 & 18 18

£, Critical environments within 1 mile radius of sita 3 10 A X!

v, Water quality of nearest surface water body i 3 6 18

3. Ground water use of uppermost aguifer e 9 18 27

H. Population served by surface water supply 0 6 Q 18
within 3 miles downstream of site

I. Population served by ground-water supply 3 6 18 18

4ithin 3 miles of site
Subtotals 133 18@
Receptors subscore ({88 x factor score subtotal/maximum score subtotal) 74

= ————

1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity ( small, medium, or large ’ M = nedium
2, Confidence level ( confirmed or suspected ) C = confirmed
3. Hazard rating ! low, medium, or high ) H = high
Fachar Subscore & (from 20 to 10Q based on factor score matrix) as
2. Zpply peosictance factor
Fastur Subzoore @ x Persistence Factor = Subscore B

32 X .90 = 80

yaical state auitiplier
+ #hysical State Multiplier = Waste Characteristics Subscore

82 I 1,00

[}
jv =
(=]

H-3
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Name of Site: Landfill No. 4 Page 2 of 2

i1, PATHWAYS

. 1f there is evidence of migration of hazardous contaminants, assign waximum factor subscore of 180 points for
direct evidence or B2 points for indirect evidence. If direct evidence exists then proceed to C. If ro evidence
ar indirect ezviderce exists, proceed to B.

T
13
"
ol

Subscore 2
3. Rate the migration potential for 3 potential pathways: surface water migration, flocding, and ground-water
a1g-aticn,  Select the highest rating and proceed to C.

Factor Multi~ Factor Maximum
Rating Factor Rating  plier Score Possible
(@3 Score

1. Surface Water Migration

Distarce to rearest surface water 3 8 24 24
Net precipitation e 6 e 18
Surface erosion 2 8 16 24
Surface permeability { 6 6 18
Rainfall intensity 1 8 8 24
Subtotals 34 108
Subscore (1@ «x factor score subtotal/maximum score subtotal) 30
¢, Finoding 1 ! 1 3
Juberore (108 « factor score/3) 33

3. Ground-water migration
Mepth to ground water 3 8 24 24
et precipitation ] 6 2 18
Scil permeability 2 8 16 24
Subsurface flows g 8 16 24
Direct access to ground water 3 8 24 24
Subtotals 80 114
Subscore (189 x factor score subtotal/maximum score subtotal) 70

7. Highest pathway sibscore.
Trter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscare 0

V. WRSTE MANAGEMENT FRACTICES
- <virage the three subscores for receptaors, waste characteristics, and pathways.

Receptors 74
Waste Tharacteristics a2
Pathways 70
Tita) 224 divided by 3 = 73 3ross total score

1 2paty factar for wasta containmeat “rom waste management practices,
Toore toian sTorz x wastz aragement gractices factae = final score

S : La = | e f

RS . N~
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

Nawe of site: Landfill No. &

Location: North of weapons storage area and Diawond Creek

Datz of Operation: 1971 to present

Qwner/Operator: FE Warren AFB

Cowments/Descriptions Active only for Fly Ash ; closed for general

ref.se Gotober 1984

Sitz Rated by: R.D.Stephens; D.A.Palombo; J.P.McAuliffe; E.J.Schroeder

ST TR Y S

I. RECEPTORS
Factor Multi- Factor Maximum
Rating  plier Score Possible
Rating Factor (2-3) Score
A. Population within 1,000 feet of site @ 4 e 12
B. Distance to nearest well 3 10 k') 20
C. Land use/zoning within 1 mile radius 3 3 3 3
D. Distance to installation bsundary 3 6 18 18
E. Critical enviromments within | mile radius of site 3 10 20 20
F. Water quality of nearest surface water body 1 b b 18
G. Grourd water use of uppermost aguifer 2 9 18 a7
H. Popuiation served by surface water supply e 6 2 18
within 3 miles downstream of site
I. Fopulation served by ground-water supply 3 & 18 18
within 3 miles of site
Subtotals 129 180
Receptors subscore (100 x factor score subtotal/maximum score subtotal) 72

——
]

1. WRASTE CHARACTERISTICS

I

. Select tre factor score based on the estimated quantity, the degree of hazard, and the confidence level of
tha information.

1. Waste quantity ( small, medium, or large ) L = large
2. Confiderca level ( confirmed or suspected ) C = confirmed
3. Hazard rating ( low, medium, or high ) H = high

Factor Subscore 8 (from 2@ to 18@ based on factor score matrix) 108

il - 1 - -
~igiy ersigherce factar
T

2t Siuhepore A ¢ Percistence Factor = Subscore B

109 X .00

109

(S

v phveical state multiplier
e B oy fhysizal State Multiplier = Waste Characteristics Subscore

100 ¢ 1,39 = 19
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Name of Site: Landfill No. 6 Page 2 of 2

I11. PRTHWAYS
A, [f there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 180 peints for
E diract avidence or 82 points for irdirect evidence. If direct esvidence exists thenm procesd to . If mo evidence
. ar indirect eviderce exists, proceed to B,
Subscore 2

R A BNt N 4
hazd

Rate the migratizn potential for 3 potential pathways: surface water migration, flooding, and ground-water
wigration, Celact the highest rating and proceed to C.

Factor Multi- Factor Maximum

Rating Factor Rating  plier Score Possible
(2-3) Score
. Surface Water Migration
Distance to nearest surfice water 3 8 ch 24
Net pracipitation 0 13 2 18
Sur “ace arosion 2 8 16 24
Surface permeability { 6 6 18
Rainfall intensity 1 a 8 24
Subtctals 34 108
Subscore (180 x factor score subtotal/maximum score subtotal) e
2. Flooding ] 1 e 3
Snbscore (108 x factor score/3) )
3, Graurd-gater migration
Tapth to ground water 2 8 16 24
ket precipitation [ 6 2 18
Sai) permeability 2 8 16 24
Subsurface flows ) 8 ) 24
Direct access to ground water 1 8 8 24
Subtotals 4@ 114
Subscore (100 x factor score subtotal/maximum score subtotal) X}

. Highest pathway subscors,
entar the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subsceare R

T, #RGTE MANAGEMENT PRACTICES
A.grage the three subscores for recaptors, waste characteristics, and pathways.

»

Azceptors e
waste Characteristics 100
fathways o2
Tutal 222 divides by 3 = 74 Bross total score
Soa7, e, Sentor forowaste contaiqoert from waste management practices.
Tz bahal zonre « wastz vanagement oractices factor = final score
T4 % ) = 4 74

FINPL SCORE
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HRZARD ASSESSMENT RATING METHODCLOGY FORM

Name of site: Landfill No. §

Locabion: South of weapons storage area

Date of Jperation: 1368 to 1973

Jwrer /Qparataor: FE Warren AFB

Coimants/Description: Burn pit § trench and fill for residue

3ite Ratad by: R.D.Stephens; D,A.Palombo; J.P.McAuliffe; E.J,Schroeder

I. RECEPTCRS
Factor Mul{i- Factor Maximum

Rating  plier Score Possible

Rating Factor @-3) Score
A. Population within 1,288 feet of site e 4 8 12
B. Distarce to nearest well 3 10 30 30
L. Land use/zoning within 1 mile radius 3 3 9 3
0. Tictance to installation boundary 3 6 18 18
E. Critical environments within ! mile radius of site 3 10 20 k!
F. water quality of nearest surface water body 1 6 6 18
3. Ground water use of uppermost agquifer 2 S 18 &7
H, Population served by surface water supply ) 6 a 18
within 3 miles downstream of site
1. Population served by ground-water supply 3 & 18 18
within 3 miles of site
Subtotals 137 180
Receptors subscore (188 x factor score subtotal/maximum score subtotal) 76

1. WASTE CHARACTERISTICS

4, Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the infurmation.

1. waste juantity ( small, wedium, or large ) = medium

2. Tonfidence level ! confirmed or suspected ) £ = confirmed

3. Hazard rabing ( low, medium, or high ) H = high

Fartor Subscere R (from 20 to 108 based on factor score matrix) 890
2, Zoply cEesioteace factor

Zutecore A Cersgistence Factor = Subscore B

e X 1,00 80

;o hvs eas state aalbiplier
T ogic o3 %0 Thozical State Multiplier = Waste Characteristics Subscore

"
(o=
=

0 1 1. %0
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Name of Site: Landfill Ne. § Page 2 of ¢
111, PRATHWAYS
A. [ thare is evidence of aigration of hazardous contaminants, assign maximum factor subscore of (@ points for

direct evidence or 89 points for indirect evidence. If direct evidence exists then proceed to C. If no eviderce
ar indivect aviderce exists, proceed o B,
Subscore d

3. Rata the migration potential for 2 potential pathways: surface water migration, flooding, and ground-water
215 3hile. Selact the nighest rating and proceed to €.

ractor  Multi- Factor Maximum
Rating Factor Rating  plier Score Possible
{#-3 Score

1. Surface Water Migration

{ Cictzoce tn nearest surface water 2 8 16 24
k vet sraz:ipitation [ b 0 18
[ Surfaie erngion 2 8 16 24
- Surface permeability { 6 & 18
i Rainfall intensity 1 8 8 24
. Subtotals 46 108
i‘ Subscore (100 x factor score subtotal/maximum score subtotal) 43
-

{ 2, Flooding ) 1 ) 3
.
E Supscore (180 x factor score/3) )

3. Arourd-water migration

5 Zzpth to ground water 2 8 16 24
; Net precipitation 8 6 2 18
- S51! permeability & 8 16 24
H Subsurface flows b 8 e 24
* Uirect access to ground water 1 8 8 24
b Subtotals 42 114
I Subscora (100 x factor score subtotal/maximum score subtotal) 33

-

2, Highest athway subscore,
E-bae bna aipghest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 43

T, WASTE MANAGEMENT CRRCTICES
S, Gezrage the three subscores for receptors, waste characteristics, and pathways.

Receptors 76
waste Characteristics 29
Fathways 42
Tatal 17 divided by 3 = & Bross total score

o for odaste zontainaert from waste management practices.
cioe b owasta aanagenent gractices factor = final score

— rrV_W'rﬁ'i‘!-rvwﬂ a'v
. s i ST ¥
s
p
hs
s -
o

e X 0@ =z \ £& \
FINAL SCORE
a
o H-8
bt e e e T e T e o B R P P A T P T T
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% HAZARD ASSESSMENT RATING METHODOLOGY FORM

Namwe of siter Landfill Mo, 2

Lscation: Scuthwest of Transportation Complex (Building 800)
Date of Operation: 1380 to 1941

Nwner/Operator: FE Warren RFB / Fort DA Russell
Comnenss/Deseription: Hardfill and refuse

[

Sits Rated by: R.[.Stephens; D.A.Palombo; J.P.McAuliffe; E.J.Schroeder

ey

1. RECEPTORS
Factor Multi- Factor Maximum
Rating  plier BScore Possible

Rating Factor (@-3) Score
A. Population within 1,000 feet of site 3 4 12 12
B, Distance to nearest well 1 1@ 10 i
C. Land use/zoning within 1 mile radius 3 3 9 9
0. T.stance to installation boundary 2 & 12 18
z, Critical environments within | mile radius of site 3 10 ') 30
F. kater quality of nearest surface water body 1 & b 18
8. Sround water use of uppermost aquifer 2 3 18 27
H. Copulation served by surface water supply @ & 9 18
within 3 miles downstream of site
1. Populaticn served by ground-water supply 3 6 18 18
aithin 3 miles of site
Subtotals 113 160
Receptors subscore (18@ x factor score subtotal/maximum score sybtotal) 64

-
-

. wASTE CHARRCTERISTICS

»

Zalect the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information,

1, Haste quantity ( small, medium, or large ) S = small

2, Confidence lavel { confirmed or suspected ) € = confirmed

3. Hazard ~ating ! low, wedium, or high ) H = high

Factor Subscore 4 (from 20 to 10@ based on factor score matrix) £

. . P P .o -
. AI3ly cEveizieace factor

Tutor Sugzeoce A x Bercisience Factor = Subscore B

23 ¥ 1. 20 = 60
Toodpoiy tweinal state mgltiplier
Tzooer 2. Thyeizal State Multiplier = Waste Characteristics Subscore
59 H 1,98 = e

R T T S N

ST . T LI R
PAPRTRIC P W W o PRE PR W WP SR S P WY R




LI SN I PPy P

R D T T O T r——— D SR e B Saati s g

Name of Site: Landfill No. 2 Page 2 of 2
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PRTHWAYS
f there is evidence of migration of hazardous contaminants, assign waximum factor subscore of 10@ points for
direct evidence or 82 points for indirect evidence. If direct evidence exists then proceed to C.  If 4o evidence
or indirect evidence exists, proceed to B.

Il

.
r
+ 4
<

Subscore 2

3. Rate tha migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
vigration. 3elect the highest rating and proceed to C.

Factor Multi- Factor Maximum
Rating Factor Rating  plier Score Possible
(8-3) Score

!, Surface Water Migration

Tistange to nearest surface water ki ) 24 24
Net precipitation ) 6 2 18
Surfaza erosion 2 8 16 24
Surface parmeability 1 6 6 18
Rainfall intensity 1 8 8 24
Subtotals Sh 108
Subscore (10@ x factor score subtotal/maximum score subtotal) 50
2, Flooding 2 1 8 3
Subscore (100 x factor score/3) [

3. Ground-water migration
Dapth to ground water 3 8 24 24
Net precipitation [ & ' 18
Sc1l permeability 2 L} 16 24
Subsurface flows e 8 16 cé
Direct access to ground water 3 8 24 24
Subtotals e 114
Subscore (108 x factor score subtotal/maximum score subtotal) 70

-

. Hithest pathway subscore,
Enter the hichast subscore value from A, B-1, B-2 or B~3 above.

Pathways Subscore 7

. wRSTE MANAGEMENT TRACTICES

= Averag2 the three subscores for receptors, waste characteristics, and pathways.

Receptors R4
Yaste Characteristics £3
Bathways 70
Total 1% divided by 3 = 63 fGross total score

[; Tactor for wasia contairgent from waste management gractices.

133 §idal stor? & eaztaz waragement practices factor = final score

53 x Lo = \ N \
FINAL =CCRE
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

Name of site: Spill Site No.

Location: BX Service Station

Date of Cperaticn: 1973

Owner/Cperator: FE Warren RFB

Cowments/Description: 2,008 - 2,380 gallons of leaded Mogas

S:tz Rated by: R.D.Stephens; D.R,Palombo; J.P.McRuliffe; E.J,Schroeder

I. RECEPTORS
Factor Multi- Factor Maximum
Rating  plier Score Possible

Rating Factor (@-3} Score
A. Population within 1,008 feet of site 3 4 12 12
B. Distance to nearest well 1 19 18 |
L. Land use/zoning within 1 mile radius 3 3 5 3
0. Cistance to installation boundary e & 12 18
E. Critical environments within 1 mile radius of site 3 18 30 0
. dater quality of nearest surface water body 1 & b 18
8. Ground water use of uppermost aquifer 2 9 18 27
H. Population served by surface water supply ] 6 ] 18
within 3 miles downstream of site
i. Popalation served by ground-water supply 3 6 18 18
within 3 miles of site
Subtotals 113 180
Receptors subscore (189 x factor score subtotal/maximum score subtotal) 64

11, WASTE CHARRCTERISTICS

A, Saiect the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1, Waste guantity ( small, medium, or large } M = nedium
2. Confiderce level ( confirmed or suspected ) T = confirmed
3. Hazard rating ( low, medium, or high ) H = high
Factor Subscore A (from 2@ to i0@ based on factor score matrix) fe
%, Ppply percisherce “actor
Faztor Subecore fi x Pergistence Factor = Subscore B

69 X .90 0

Z. Snply physical state muitiplier
Tjrzoea o« Dhysical State Multiplier = Waste Characteristics Subscore

2 X 1,98 = 8e

H-11

T
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Name of Site: Spill Site No. 1 Page 2 of

Ei
: I11. PATHWAYS
B, If there is avidence of migration of hazardous contawinants, assign maximum factor subscore of 18@ points for

direct asvidence or 82 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
ar indirect evidence exists, proceed to B.

Subscore a

5. Rste the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
wigration, Select the highest rating and proceed to C.

Factor Multi- Factor Maximum

Rating Factor Rating  plier GScore Possible
@2 Score
{, Surface Water Migration
Distance to nearest surface water 3 8 24 24
Net orecipitation ] & 8 18
Syrface arosion 1 8 8 24
Surface permeability 1 6 & 18
Rainfall intensity 1 8 8 24
ﬁ Subtotals 46 198
)
ﬁi Subscore (10 x factor score subtotal/maximum score subtotal) 43
- & Flooding 0 ! 0 3
=
4 Subscore (188 x factor score/3) )
3. Sround-water migration
Lepth to ground water 2 8 16 24
Net precipitation 0 b 9 18
: Scil permeability 2 8 16 24
» Subsurface flows (' 8 e 24
Direct access to ground water 1 8 8 24
Subtotals 49 114
Subscore (108 ; actor score subtotal/maximum score subtotal) 35
[. Highest pathway subscore,
meter the highest subscore value from 8, B-1, B-2 or B-2 above,
Pathways Subscore 43

S====zS=s=ss

I, WASTE MANAGEMENT ARRCTICES
=, Aversge *he three subscores for receptars, waste characteristics, and pathways.

Recaptors o4
waste Characterisiics 6@
2attway s 43
Tatal 186 divized by 3 = B¢ Gross taotal scove

. Lanh, Taotir for sssts contairment from waste management practices.

Titocital sCure i saste management practices factor = firal score

- - A - \ z
£d 4 L = s £ \
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HAL

ARD ASSESSMENT RATING METHODCLOGY FORM

name of site: Fire Protection Training Area No. 2

Location: West of 828 Transportation Complex

Cate of Cperation: 1963 fo present

Cwrar/Cparator: FE Warren AFB

C.awents/Description: Waste flammables until 19745 clean JP - 4 until present

L.3NY
Tiw

e Rited byt R.D.Stephens; D.A.Palombo; J.P.McAuliffe; E.J.Schroeder

1. RECERTORS
Factor Multi- Factor Maxinmum
Rating  plier Score Possible
Rating Factor (8-3) Score
A. Populaticn within 1,300 feet of site 3 4 12 ie
B. Distance to nearest well 1 10 10 20
C. Land use/zoring within ! mile radius 3 3 9 9
0. Tistance to installation boundary 2 b 12 18
. Critical envirorments within 1 mile radius of site 3 18 30 20
F. Water quality of nesrest surface water body 1 6 6 18
3. Ground water use of uppermost aquifer e 9 18 27
H. dcpuiation served by surface water supply 2 6 2 18
within 3 miles downstream of site
I. Zopilation served by ground-water supply 3 & 18 18
within I miles of site
Subtotals 1135 18@
Receptors subscore (18 x factor score subtotal/maximum score subtotal) B4

——

1>

13

I1.

WASTE CHARRCTERISTICS

. Szlect the factor score based on the estimated quantity, the degree of hazard, and the confidence level of

the information.

{, Waste guantity ( small, medium, or large ) M = medium

2. Confidence iavel ( confirmed or suspected ) € = confirmed

3. Hazard rating { low, medium, or high ) H = high

Factor Subscore A (from 28 to 10@ based on factor score matrix) 8o

dopl; zereisterce factor
T.ctyr Zubscare A « Persistence Factor = Subscore B

82 % 1.00 = a2

< Appt; ahysical state wultiplier

Liie = T Thysieal State Multiplier = Waste Characteristics Subscore

89 i 1,00

n
[» =
(=)

T

i




Name of Site: Fire Protection Training Area No. 2 Page 2 of 2

111, PRTHWAYS
A, If thare is evidence of migration of hazardous contaminants, assign maximum factor subscore of 180 points for
direct evidence - 80 points for indirect evidence. If direct evidence exists then proceed to C.  If no evidence
ar indirect evidence exists, proceed to B.
Subscore e

8. Rate the migraticn potential for 3 potential pathways: surface water migration, flooding, and ground-water
wigration, Zaelect the highest rating and proceed to C.

Factor Multi- Factor Maximum

. Rating Factor Rating  plier Gcore Possible
3 (8-3) Score
.
¢
4 i+ Surface Water Migration

Distance to rearest surface water 2 8 16 24
- Net precipitation 2 6 ) 18
Surface erasion 1 8 8 24
L aurface parmeability 1 6 & 18
L Rainfall intensity 1 8 8 24
Subtotals 38 108
Subscore (189 x factor score subtotal/maximum score subtotal) 35
2. Flooding ) 1 0 3
Subsccre (108 x factor score/3) 9
3. Sround-water migration
Depth to ground water 2 8 16 24
Net precipitation 8 & 2 18
Sl perweability 2 8 16 24
Subsurface flows ] 8 (] 24
Direct access to ground water 1 8 8 24
Subtotals 49 114
Subscore (100 x factor score subtotal/maximum score subtotal) 25
€. Highest pathwav subscore.
Zoter the “ignest subscore value from A, B-1, B-2 or B-3 above,
Pathways Subscore 3

IV, WR3TE MANAGEMENT PRACTICES
4. Qvarage the three subscores for receptors, waste characteristics, and pathways.

Receptors £4
Waste Characteristics R
Pathways 35
Total 179 divided by 3 = A Bross total secore

a3

. Appiy “actor for owaste contaimmaet from waste management practices.
Trees otai scor2 « waste waragement oractices factor = final score

5¢ { L3 = \ d \

H-14
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

> name of site: Spill Site Neo. 2

s Location: Building 810 - Yard

; Date of Cparation: September 1983

F Owner/Cperatar: FE Warren AFB

[ Commants/Description: Waste oil accumulation; Point and spill site
s

Site Ratad Gy: R.D.Stephens; D.A.Palombo; J.P.McAuliffe; E.J.Schroeder

I. RECEPTORS

- Factor Multi- Factor Maximum
: Rating  plier Score Possible
- Rating Factor (9-3) Score
o A. Population within 1,089 feet of site 3 4 1e 12
B. Distarce to nearest well 1 10 10 20
€. Land use/zoning within 1 mile radius 3 3 9 9
0. Tistance to installation boundary 2 & 12 18
E, Tritical environments within | mile radius of site 3 10 30 30
r. water quality of nearest surface water body 1 6 6 18
8. Bround water use of uppermost aquifer 2 9 18 27
H. Population served by surface water supply @ 6 [ 18
within 3 miles downstream of site
. Pzpulation served by ground-water supply 3 6 18 18
within 3 miles of site
Subtotals 115 160
Receptors subscore (188 x factor score subtotal/maximum score subtotal) b4

I1. WASTE CHARACTERISTICS

A. 3alect the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

{. Waste quantity ( small, medius, or large) ¥ = medium

2. Confiderce level . confirmed or suspected ) = confirmed

3. Hazard rating { low, wedium, or high ) H = high

Factor Subscore A (from 2@ to 100 based on factor score matrix) 80

(3]

lppiy perei-tence factor
T2

ctar Subscore A « Dercistence Factor = Subscore B
3 X i.00 = 80
S Spply prysical state multiplier
Soioszee B . Thysical State Multiplier = Waste Characteristics Subscore
80 ¥ 1. % = Ao
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Name of Site: Spill Site No. 2 Page 2 of 2
111, PATHWRYS
A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 180 points for

direct evidence or 88 points for indirect evidence. If direct evidence exists then proceed to L. If 1o evidence
or indirect evidence exists, proceed to B.
Subscore 2

8. Yate the migraticn potential for 3 potential pathways: surface water migration, flooding, and ground-water
aigration.  3elect the highest rating and proceed to C.

Factor Multi- Factor Maximum

Rating Factor Rating  plier Score Possible
-2 Score
1. Surface Water Migration
Diztance to nearest surface water 2 8 1 24
Net precipitation '] 6 () 18
Surface erosion 1 8 8 24
Surface permeability 1 b 6 18
Rainfall intensity ! 8 8 24
Subtotals 38 188
Subscore (188 x factor score subtotal/maximum score subtotal) 35
2. Flooding 8 1 0 3
Subscore (100 x factor score/3) @
3. Gravrd-water migratiop
Depth to ground water 2 8 16 24
Net precipitation [ 6 (] 18
Soil permeability 2 8 16 24
Subsurface flows @ 8 ) 24
Direct access to ground water 1 8 8 24
Subtotals 49 114
Subscore (189 x factor score subtotal/maximum score subtotal) 35
2. Highest pathway subscore,
Enter the highest subscore value from A, B-1, B-2 or B~3 above,
Pathways Subscore i35

I JASTE YANRGEMENT 2RRCTICES
4. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors )
Jaste Characteristics £
Pathways 23
Tatal 179 divided by 3 = £Q  Gross total score

[AS ]

Asisry fact e for waste contairment from waste management practices.
Troag total sCore x wasts wanagerent practices factor = final scure
3y 4 1,20 = \ £3 \
FINAL SCORE
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

Name of site: Acid Dry Well

Location: West of Building 826

Data of Operation: Mid 1968's to present
Owrer/Jperator; FE Warren AFB
Conments/Description: Neutralized battery acid

3ite Ratad by: R.D.Stephens; D.A.Palombo; J.P.McAuliffe; E.J.Schroeder

I. RECEPTORS
Factor Multi- Factor Maximum
Rating  plier Score Puossible
Rating Factor (2-3) Score
A. Population within 1,000 feet of site 3 4 12 1e
B. Distance to nearest well { 19 10 30
. Lard use/zoning within { mile radius 3 3 9 9
0, Distance to installation boundary 2 6 12 18
E. Critical environments within { mile radius of site 3 1@ 30 30
7. water quality of nearest surface water body 1 & & 18
8. Ground water use of uppermost aquifer 2 9 18 27
H. Pepulation sarved by surface water supply ] & ) 18
within 2 miles downstream of site
I, Jopulation served by ground-water supply 3 b 18 18
within 2 miles of site
Subtotals 113 180
Receptors subscore (108 x factor score subtotal/maximum score subtotal) b4

[1. WASTE CHARACTERISTICS

I>
.

Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information,

1. Waste quantity ( small, wedium, or large } M = medium

2, Confidence leve! ( confirmed or suspected ) C = confirmed

3. Hazard rating ! low, medium, or high ) H = high

Factcr Subscore R (from 20 to 100 based on factor score matrix) 89

(¥} ]
W

oply rersishence factor
ant~r Subscore A « Persistence Factor = Subscore B

30 X 1.00 689

£, Appl; physical state wultiplier
Sulz2ire 3 ¢ Physical State Multiplier = Waste Characteristics Subscore

80 b 1.00 = 8

P
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"] Nawe of Site: Acid Dry Well Page 2 of 2
&

I11. PRTHWAYS

A, If there is evidence of migration of hazardous contaminants, assign waximum factor subscore of 180 points for
direct evidence or 80 points for indirect eviderce, If direct evidence exists then proceed to L. If no evidence
ar indirect evidence exists, proceed to B.

Subscore 2

5. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
nigration. Select the highest rating and proceed to C.

Factor Multi- Factor Maximum
Rating Factor Rating  plier Score Possible
(8-3) Score

1. Surface Water Migration

Distance %o rearest surface water 2 8 16 24
Net precipitation 2 b 9 18
Surface erosion 1 8 8 24
Surface permeability 1 6 ) 18
Rainfail intensity 1 8 8 24
Subtotals 38 108
Subscore (188 x factor score subtotal/maximum score subtotal) 35
2. Flooding ) 1 (' 3
Subscore (100 x factor score/3) 9
3. Bround-water migration
Depth to ground water r 8 16 24
Net precipitation 0 6 ) 18
Soil permeability 2 a8 16 24
Subsurface flows 2 8 ] 24
Direct access to ground water 1 8 8 24
Subtotals 5 114
Subscore (100 x factor score subtotal/maximum score subtotal) 39
C. Highest pathway subscore.

grter the highest subscore value from A, B-1, B-2 or B-3 above,

Pathways Subscore 35

V. WRSTE MANRGEMENT PRACTICES

<

5. Averaga the three subscores for receptors, waste characteristics, and pathways.

Receptors B4
Waste Characteristics 80
Pathways 3B
Tatel 179 divided by 3 = f@ Gross total scove

8 Sppi, “actor for waste contairwent from waste management practices.
3053 {otal score x wasie oanagement practices factar = final score
& x 1,20 = \ 5 \
FINAL SCORE

H-18
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HAZARD ASSESSMENT RATING WETHODOLOGY FORM
Naiie of site: Fire Protection Training Area No. 1
Location: South of Crow Cresk
Date of Cparation: 1939 to 1965
Owrer/Cperator: FE Warren AFB
Comnent3/Dascription: wasta flawmables for training
Site Rated by: R.D.Stephens; D.A.Palombo; J.P.McAuliffe; E.J.Schroeder
I. RECEPTCRS
Factor Multi-~ Factor Maximum
Rating  plier Score Possible
Ratirg Factor (2-3) Score
A. Population within 1,080 feet of site 1 4 4 12
B. Distance t5 nearest well 1 i@ 1@ K
C. Land use/zoning within 1 mile radius 3 3 9 9
D, Distance to installation boundary 1 6 6 18
E. Critical environments within | mile radius of site 3 19 30 i
F. Water quality of nearest surface water body { 6 b 18
8. Ground water use of uppermost aquifer 2 9 18 &7
H. Population served by surface water supply 0 k& e 18
within 3 miles downstream of site
I. Puopulation served by ground-water supply 3 6 18 18
within 3 miles of site
Subtotals 11 188

Receptors subscore (108 x factor score subtotal/maximun score subtotal)

[

- |

[1. WASTE CHARRCTERISTICS

5. 3elsct the factor score based on the estimated guantity, the degree of hazard, and the
the informat ion,

i daste quantity { small, medium, or large !} M = medium

¢. Confidence level ( confirmed or suspected ) L = confirmed

3. Hazard rating ( low, medium, or high ) H = high

Factior Subtscore 4 from 20 te 108 based on factor score matrix) a9

. Aopiy ;areisterce fiotor
Fartor Subscore A ¢ Persistence Factor = Subscore B

(%5

8¢ " {.20 = a2

Se fppts phusical! state -wltiplier
Tise.ne2 B o« Fhysical State Multiplier = Waste Characteristics Subscare

29 % 1.0 z LY

confidence level of

T
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Page 2 of 2

here is svidence of migration of hazardous contaminants, assign maximum factor subscore of 180 points for
direct aviderce or 89 points for irdirect evidence. If direct eviderce exists then proceed to C. If no eviderce
ar indirect evidence exists, proceed to B,

Subscore 2

%, Rate the migration potential for I3 potential pathways: surface water migration, flooding, and grourd-water
aigration, Selsct the highest rating and proceed to C.

Factor Multi-  Factor Maximum
Rating Factor Rating  plier Score Possible
(g-3) Score

t. Sorface Watar Migrabion

Nistance to nearest surface water 2 8 16 24
Net precipitation 2 6 e 18
Sur F w22 erosion 1 8 8 o4
Surfaca permeability 1 6 6 18
Rainfai. intensity 1 8 8 24
Subtotals 38 108
Subscore (10@ x factor score subtotal/maximum score subtotal) 35
2. Fleoding [ 1 e 3
Subscoee (108 x factor score/3) ('
3. 3rourd-water migration
Zepth to ground water 2 8 16 24
Net precipitation 8 6 2 18
Soil permeability 2 8 16 24
Subsurface flows ] 8 (] c4
Direct access o ground water 1 a a 24
Subtotals 4 114
Subscare (108 x factor score subtotal/maximum score subtotal) 35
. Highest pathway subscore.

Zntee the kignest subscore value from Ay B-1, B-2 or B-3 above,

Patnwavs Subscore 39

. WRCTE MRNRBEMENT PRACTICCZS

~ =verapR the three subscores for receptors, waste characteristics, and pathways.

Jeceptors 51
Wagtes Tharacteristics 5Q
Dathways B
Tatal 170 divised by 3 = ST iross total score
5o %psl faclor forowaste contaismert fram waste management practices.
Tooii hobal score o aazt:z waragement prackices factor = firal zcore
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HAZARD ASSESSMENT RATING WETHODOLOGY FORM

Nawe of sita: Landfill No. 3

Location: Southeast of Transportation Complex (Building 80@)
Date of Operation: 1941 to 1947

Owner/Operator: FE Warren AFB

Comments/Description: Hardfill and general refuse

Site Rated by: R.D.Stephens; D.A.Palombo; J.P.McAuliffe; E.J.Schroeder

I. RECEPTCRS
Factor Multi- Factor Maximum
Rating  plier Score Possible

Rating Factor -3 Score
A. Population within 1,208 feet of site (] 4 0 12
B. Distance o nearest well 3 10 30 20
C. Lang use/zoning within 1 mile radius 3 3 9 9
D. Distance to installation boundary 3 6 18 18
E. Critical environments within | mile radius of site 3 19 30 30
F. water quality of nearest surface water body 1 6 6 18
3. Ground water use of uppermost aquifer 2 9 18 27
H. Popuiation served by surface water supply ] 6 @ 18
within 3 miles downstream of site
I. Popuiation served by ground-water supply 3 6 18 18
within 3 miles of site
Subtotals 129 180
Receptors subscore (18@ x factor score subtotal/maximum score subtotal) 72

II. WASTE CHARACTERISTICS

1
e

Seiect the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information,

i, Waste guantity ( swall, medium, or large ) 8 = small

2. Confidence level ( confirmed or suspected ) C = confirmed

3. Hazard rating { low, medium, or high ! H = high

Factor Subscore A (from 20 to 100 based on factor score matrix) 60

<13

Snply rersizterce factor
Fackar Zunsccee A x Jersistence Factor = Subscore B

50 X 1.89

69

3

Ioply shvsicz]l state wultiplier
Iohsiee s B4 Phyzical 3tate Multiplier = Waste Characteristics Subscore

L

0 ] 1.9 = ]

H-21
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Nawme of Site: Landfill No. 3 Page 2 of 2

111, PATHWAYS
A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 189 points for
direct evidence or 89 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B.
Subscore e

B, Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
aigration, ZSelect the highest rating and proceed to C.

Factor Multi- Factor Maximum
Rating Facter Rating  plier Score Possible
(8-3) Score

1, Surface Water Migration

Distance to nearest surface water 2 8 16 24
Net precipitation 8 6 ] 18
Sur“ace erosion 1 8 8 24
Surface permeability 1 6 6 18
Rainfall intensity 1 8 8 24
Subtotals 3 128
Subscore (100 x factor score subtotal/maximum score subtotal} 33
2. Flooding ] 1 3 3
Subscore (100 x factor score/d) 2
3, Ground-water migration
Depth to ground water 2 8 16 24
Net precipitation 8 b 2 18
Sui] permeability 2 8 16 24
Subsurface flows 0 8 8 o4
Direct access to ground water 1 8 8 24
Subtotals 49 114
Subscors (100 x factor score subtotal/maximum score subtotal) 39
C. Highest pathway subscore,

gnter the highest subscore value from A, B-1, B~2 or B-3 above.

Pathways Subscore 235

[ WASTE MANAGEMENT FRACTICES
A, Avarzge t-2 three subscores for receptors, waste charactaristics, and pathways.

Aecentors 72
daste Characteristics &
Pathuways 23
Ttal 67 divided by 1= S5 Gross total score
4o ArnLy farior fir waste cordainment from waste management practices.
Triss Lotal 3058 4 wash: aanagement practices factar = final score

<6 . 1.9 2 . S \

FINAL SCORE

H-22
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

Nawe of site: Spill Site No, 3

wocation: Building 338 - West

Jatz of Cperation: 1988

Owrer/Cperator: FE Warren AFB
Couments/Description: 158 gallons battery acid

3ite Rated by: R.D.Stephens; D.A.Palombo; J.P.McRuliffe; E.J.Schroeder

1. RECEPTORS
Factor Multi- Factor Maximum
L Rating  plier Score Possible
; Rating Factor (8-3) Score
) A, Population within 1,988 feet of site 3 4 12 12
k 8. Distance %o nearest well 1 10 10 30
5 L. Land use/zoning within | mile radius 3 3 9 9
i 0. Distance to installation boundary 2 6 12 18
] £, fritical environments within | mile radius of site 3 10 30 30
F, Water gquality of nearest surface water hody 1 6 6 18
8. Ground water use of uppermost aquifer 2 9 18 27
H, Pepulation served by surface water supply e & [ 18
within 3 miles downstream of site
[. Fopulation served by ground-water supply 3 & 18 18
within 2 miles of site
Subtotals 13 180
Receptors subscore (198 x factor score subtotal/maximum score subtotal) 64

[1. WRSTE CHARACTERISTICS

A, Zelect the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
tha information.

1. waste quantity ( small, medium, or large ) § = small
2. Confidence level { confirmed or suspected ) € = confirmed
3. Hazard rating ( low, medium, or high ) H = high
Factor Subscore A (from 2@ to 10@ based on factor score matrix) 6@
%, Joply persistance factor
Factor Subscare A x Persictence Factor = Subscore B
8 { 1.9 = 60

nysical state cultiplier
¢ « Thys:2al State Multiplier = Waste Characteristics Subscore

6@ ‘ 1,20 z &0

H=-23




Name of Site: Spill Site No. 3 Page 2 of 2

[11. PRTHWAYS
A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 188 points for
direct evidence or 82 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B.
Subscore 2

B. Rate the migration potential for 3 potential pathways: surface water migration, fleoding, and ground-water
migratisn, Select the highest rating and proceed to C.

Factor Multi- Factor Maximum
Rating Factor Rating  plier Score Possible
(8-2) Score

.

{. Surface Water Migration

Distance to nearest surface water 2 8 16 24
Net precipitation 8 & e 18
Surface erosion 1 8 8 24
Surface permeability i ) b 18
Rainfall intensity 1 8 8 24
Subtotals 38 108
Subscore (18 x factor score subtotal/maximum score subtotal) 35
2. Flooding ] 1 () 3
Subscore (108 x factor score/d) 9
1. Ground-water migration
Depth to ground water 2 8 16 ch
Net precipitation ] ) L) 18
Soil permeability 2 8 16 24
Subsurface flows e 8 ] 24
Direct access to ground water 1 8 8 24
Subtotals 40 114
Subscore (108 x factor score subtotal/maximum score subtotal) 33
. Highest pathway subscore.

gnter the highest subscore value from A, B-1, B-2 or B-3 ahove.

Pathways Subscore 33

-

['. <ASTE MANRGEMENT PRRCTICES
A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors b4
Waste Characteristics 50
Pathways 33
Total 159 divided by 3 = 33 Gross total score

=33 tohal soor3 x «3sta management practices factor = final score

53 X .08 = \ 32 \
FINAL SCORE

H-24
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- HAZARD RSSESSMENT RATING METHODOLOGY FORM

Name of site: Spill Site No. 5

Location: East of Building 336

Date of Cperation: 1962 to present

Qwner/Qparator: FE Warren AFB
Comments/Description: Waste oil accumulation point

Site Rated by: R.D.Stephens; D.A.Palombo; J.P.McAuliffe; E.J.Schroeder

I. RECERTORS
Factor Multi- Factor Maximum
Rating  plier Score Possible
Rating Factor (@-3) Score
A, Population within 1,800 feet of site 3 4 12 12
B. Distance to nearest well i 10 10 30
C. Land use/zoning within 1 mile radius 3 3 9 9
D. Distance to installation boundary 2 6 12 18
E. Critical envirorments within | mile radius of site 3 19 20 30
F. Water quality of nearest surface water body 1 6 6 18
G. Ground water use of uppermost aquifer 2 9 18 a1
H. Population served by surface water supply e 6 ? 18
within 3 miles downstream of site
I. Population served by ground-water supply 3 6 18 18
within 3 miles of site
Subtotals 115 18@
Receptors subscore (108 x factor score subtotal/maximue score subtotal) 64

1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information,

1. Waste quantity ( swall, medium, or large ) S = small

2, Confidence ievel ( confirmed or suspected ) C = confirmed

3. Hazard rating { low, sedium, or high ) H = high

Factar S.ibscore R (from 20 to 108 based on factor score matrix) 6@

3

. gl eosiztance factor
T.ctar Tubscore A v Persistence Factor = Subscore B

£3 X 1.2 60

Lppiy shyzical state multiplier

lsuire 3 Thysizal State Multiplier = Waste Characteristics Subscore

69 X 1.0 = 60
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1€ thare is svidence of migration of hazardous contaminants, assign mawiwum factor subscore of 180 points for
direct evidence or 80 points for irdirect evidence, If direct evidence exists thenm proceed to L. If no evidence
or indirect eviderce exists, proceed to B.

Subscore 8

Rate the migraticn potential for J potential pathways: surface water migration, flooding, and ground-water
aigratian,  3elact the highest rating and proceed to C.

Factor Multi- Factor Maximum
Rating Factor Rating  plier Score Possible
9-2) Score

1. Surface Water Migration

Gistance to nearest surface water 2 8 16 24
Net precipitation 2 ) (] 18
Surfaca erosion 1 8 8 24
Surface permeability 1 6 ) 18
Rainfali intensity 1 8 8 24
Subtotals 38 108
Subscore (180 x factor score subtotal/maximum scors subtotal) 25
2. Flooding @ 1 '] 3
Subscore (100 x factor score/3) 9
3. Bround-water migration
Depth to graued water 2 8 16 24
Net precipitation ? 6 0 18
S:11 permeability 2 8 16 24
Subsurface flows 8 8 9 24
Direct access to ground water 1 8 8 24
Subtotals 48 114
Subscore (100 x factor score subtotal/maximum score subtotal) 35
Highest pathway subscore,
Ertar the nighest subscore value from A, B-1, B-2 or B-3 above,
Pathways Subscore 35

iy
A4

WRSTE WANRGEMENT PRACTICES
2. Ava-3ge tha three subscores for ceceptors, waste characteristics, and pathways.

Raceptars b4
Waste Characteristics £
Pathways KA
Tata! 1S9 divided by 2 = %3 Gross total score

Aot [
o Sppiy fact
-~ s e b ha
Le3 Louet

ar for waste containment from waste management practices.
1 scora « wastz Maragement practices factor = final score
33 . .20 = 4 g3 |

FINAL SCORE

H=-26
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HRIARD ASSESSMENT RATING METHDDOLOGY FORM

Name of site: Spill Site MNo. 6

Location: Building 316 - Courtyard

Date of Operation: 1962 to present

Owngr/Dperator: FE Warren AFB
Comwents/Description: Waste oil accumulation point

Sita Rated by: R.D.Stephensj D.R.Palombo; J.P.McAuliffe; E.J.Schroeder

1. RECEPTD
Factor Multi- Factor Maximum
Rating  plier Score Possible

Rating Factor {2-3) Score
A. Population within 1,000 feet of site 3 4 12 12
B. Distance to nearest well 1 10 10 k')
C. Land use/zoning within | wile radius 2 3 9 9
D. listance to installation boundary 2 6 12 18
2. Critical environments within | mile radius of site 3 18 20 20
. Water quality of nearest surface water body 1 6 6 18
3. Bround water use of uppermost aquifer 2 9 18 e7
4. Pagulation served by surface water supply 2 6 ] 18
within 3 miles downstream of site
I. Bopulation served by ground-water supply 3 6 18 18
#ithin 3 miles of site
Subtotals 115 180
Receptors subscore (108 x factor score subtotal/maximum score subtotal) 54

1. WASTE CHARACTERISTICS

A, 3eizct the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
tha information,

1. Waste quantity { small, medium, or large ) § = grall

2. Confidence level { confirmwed or suspected ) C = confirmed

3. Hazard rating ( iow, medium, or high ) H = high

Factor Subscore 8 (from 22 to 198 based on factor score matrix) )

%, Appiy gevziztance factor

Taztor Sugscore A o Jersistence Factor = Subscore B
3 ‘ 1. 00 = 6@

Soopnty physicst state awitiplier
Totenie Y. Physizal State Multiplier = Waste Characteristics Subscore

A < 1.0 =

- e

H-27
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[I1. PATHWAYS
A. 1f there is avidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or B8 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B,
Subscore 2

5. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
wigration. Select the highest rating and proceed to C,

Factor Multi- Factor Maximum

Riting Factor Rating  plier Score Possible
(8-3) Score
1, Surface Water Migration
Tistance %o nearest surface water 2 8 16 24
Net precipitation 2 b 9 18
Sur€sca erosion 1 8 8 24
Surface permeability 1 6 6 18
Rairfall intensity i 8 8 24
Subtotals 38 108
Subscore (100 x factor score subtotal/maximum score subtotal) 35
2. Flooding ] 1 ¢ 3
Subscara (100 x factor score/3) 2
3. Sround-water migration
Depth Lo ground aater 2 8 16 24
Net precipitation 2 6 2 18
Soil permeability 2 a8 16 24
Subsurface flows ) 8 [ 26
Direct access to ground water i 8 8 24
Subtotals 40 114
Subscore (108 x factor score subtotal/maximum score subtotal) 335
€. Highest pathway subscore.
grtar ‘he highest subscore value from R, B-1, B-2 or B-3 above.
Pathways Subscore 33

=====3==TE=

e WASTE MANAGEMENT PRACTICES
=, 4versge the three subscores for vecaptors, waste characteristics, and pathways.

Receptars 84
4aste Tharacteristics o
Pathways 33
Tatal 159 divided by 3 = 33 Bross total secore
o 3ppty Tactor for waste contaivesrd feom waste management practices,
Toozzotnbal z2iez > waztz vanagement oractices factor = final scove
33 4 1,98 : - 2 ;
FINAL SCORE
H-28
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GLOSSARY OF TERMINOLOGY AND ABBREVIATIONS




GLOSSARY OF TERMINOLOGY AND ABBREVIATIONS

AF: Air Force,

AFB: Air Force Base.

AFCS: Air Force Communications Service.

AFFF: Aqueous Film Forming Foam, a fire extinquishing agent. AFFF
concentrates include fluorinated surfactants plus foam stabilizers
diluted with water to a 3 to 6% solution.

Ag: Chemical symbol for silver.

AGE: Aerospace Ground Equipment.

Al: Chemical symbol for aluminum.

ALC: Air Logistics Center.

ALLUVIUM: Materials eroded, transported and deposited by streams.

ANCOIC: Assistant Non-Commissioned officer In-Charge

ANTICLINE: A fold in which layered strata are inclined down and away
from the axes.

AROMATIC: Description of organic chemical compounds in which the carbon
atoms are arranged into a ring with special electron stability asso-
ciated. Aromatic compounds are often more reactive than non-aromatics.

ARTESIAN: Ground water contained under hydrostatic pressure.

AQUICLUDE: Poorly permeable formation that impedes ground-water move-
ment and does not yield to a well or spring.

AQUIFER: A geologic formation, group of formations, or part of a form-
ation that is capable of yielding water to a well or spring.

AQUITARD: A geologic unit which impedes ground-water flow.
ATC: Air Training Command.
AVGAS: Aviation Gasoline.

Ba: Chemical symbol for barium.




BEDROCK: Any solid rock exposed at the surface of the earth or overlain
by unconsolidated material.

BEE: Bioenvironmental Engineer.

BES: Bioenvironmental Engineering Services.

BIOACCUMULATE: Tendency of elements or compounds to accumulate or build
up in the tissues of living organisms when they are exposed to these

elements in their environments, e.g., heavy metals.

BIODEGRADABLE: The characteristic of a substance to be broken down from
complex to simple compounds by microorganisms.

BX: Base Exchange.
CaCO3: Chemical symbol for calcium carbonate.
Cd: Chemical symbol for cadmium.

CE: Civil Engineering.

CERCLA: Comprehensive Environmental Response, Compensation and
Liability Act.

CES: Civil Engineering Squadron.
CIRCA: About; used to indicate an approximate date.

CLOSURE: The completion of a set of rigidly defined functions for a
hazardous waste facility no longer in operation.

CN: Chemical symbol for cyanide.

COD: Chemical Oxygen Demand, a measure of the amount of oxygen required
to oxidize organic and oxidizable inorganic compounds in water.

COE: Corps of Engineers.

COLLUVIUM: Sediments that have moved down slope primarily under the
influence of gravity or as periodic, unchannelized flow. It frequently
includes large boulders or other fragments which contrast this matrial
to alluvium, material deposited by channelized flow which results in
some degree of sorting according to particle size.

CONFINED AQUIFER: An aquifer bounded above and below by impermeable
strata or by geologic units of distinctly lower permeability than that
of the aquifer itself.

CONFINING UNIT: An aquitard or other poorly permeable layer which
restricts the movement of ground water,

A A A
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CONTAMINATION: The degradation of natural water quality to the extent
that its usefulness is impaired; there is no implication of any specific
limits since the degree of permissible contamination depends upon the
intended end use or uses of the water.

Cr: Chemical symbol for chromium.

Cu: Chemical symbol for copper.

DEQPPM: Defense Environmental Quality Program Policy Memorandum
DET: Detachment.

DISPOSAL FACILITY: A facility or part of a facility at which hazardous
waste is intentionally placed into or on land or water, and at which
waste will remain after closure.

DISPOSAL OF HAZARDOUS WASTE: The discharge, deposit, injection,
dumping, spilling, or placing of any hazardous waste into or on land
or water so that such waste or any constituent thereof may enter the
environment or be emitted into the air or discharged into any waters,
including ground water,

DOD: Department of Defense.

DOWNGRADIENT: In the direction of decreasing hydraulic static head; the
direction in which ground water flows.

DPDO: Defense Property Disposal Office, previously included
Redistribution and Marketing (R&M) and Salvage. DPDO is now titled the
Defense Reutilization and Marketing Agency.

DUMP: An uncovered land disposal site where solid and/or liquid wastes
are deposited with little or no regard for pollution control or aes-
thetics; dumps are susceptible to open burning and are exposed to the
elements, disease vectors and scavengers.

EFFLUENT: A liquid waste discharge from a manufacturing or treatment
process, in its natural state, or partially or completely treated, that
discharges into the environment.

ELECTRICAL RESISTIVITY (ER): Specialized equipment designed to produce
an electrical current through subsurface geologic strata. The in-
strument and the technique permit the operator to examine conditions at
specific depths below land surface, Subsurface contrasts indicative of
specific geologic or hydrologic conditions may be obtained through
correlation of the ER data with known site information such as that
provided hy test borings or well construction logs.

EOD: Explosive Ordnance Disposal.

EP: Extraction Procedure, the EPA's standard laboratory procedure for
leachate generation.

I-3
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EPA: U.S. Environmental Protection Agency.

EPHEMERAL: Short-lived or temporary.

EPHEMERAL AQUIFER: A water-bearing zone typically located near the
surface which normally contains water seasonally.

EROSION: The wearing away of land surface by wind, water, or chemical
processes.

ES: Engineering-Science, Inc.

FAA: Federal Aviation Administration.

FACILITY (As Applied to Hazardous Wastes): Any land and appurtenances
thereon and thereto used for the treatment, storage and/or disposal of

hazardous wastes.

FAULT: A fracture in rock along which the adjacent rock surfaces are
differentially displaced.

Fe: Chemical symbol for iron.

FLOW PATH: The direction or movement of ground water as governed
principally by the hydraulic gradient.

MMMS: Field Missile Maintenance Squadron.
FPTA: Fire Protection Training Area.
FTA: Fire Training Area.

GC/MS: Gas chromatograph/mass spectrophotometer, a laboratory procedure
for identifying unknown compounds.

GEOPHYSICS: (Geophysical survey) the use of one or more geophysical
instruments or methods to measure specific properties of the earth's
subsurface through indirect means. Geophysical equipment may include
electrical resistivity, geiger counter, magnetometer, metal detector,
electromagnetic conductivity, magnetic susceptibility, etc. Geophysics
seeks to provide specific measurements of the earth's magnetic field,

the electrical properties of specific geologic strata, radicactivity,
etc,

GLACIAL TILL: Unsorted and unstratified drift consisting of clay, sand,
gravel and boulders which is deposited by or underneath a glacier.

GROUND WATER: Water beneath the land surface in the saturated zone that
is under atmospheric or artesian pressure.

GROUND-WATER RESERVOIR: The earth materials and the intervening open
spaces that contain ground water,

I-4
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HALOGEN: The class of chemical elements including fluorine, chlorine,
bromine, and iodine.

HARDFILL: Disposal sites receiving construction debris, wood,
miscellaneous spoil material.

HARM: Hazard Assessment Rating Methodology.

HAZARDOUS SUBSTANCE: Under CERCLA, the definition of hazardous
A substance includes:

B 1. All substances regulated under Paragraphs 311 and 307 of the
3 Clean Water Act (except o0il);

b
i‘ 2. All substances regqulated under Paragraph 3001 of the Solid
Waste Disposal Act;

3. All substances requlated under Paragraph 112 of the Clean Air
Act;

4. All substances which the Administrator of EPA has acted against
under Paragraph 7 of the Toxic Substance Control Act;

5. Additional substances designated under Paragraph 102 of CERCLA.

HAZARDOUS WASTE: As defined in RCRA, a solid waste, or combination of
solid wastes, which because of its quantity, concentration, or physical,
chemical or infectious characteristics may cause or significantly
contribute to an increase in mortality or an increase in serious, irre-
versible, or incapacitating reversible illness; or pose a substantial
present or potential hazard to human health or the environment when
improperly treated, stored, transported, or disposed of, or otherwise
managed.

HAZARDOUS WASTE GENERATION: The act or process of producing a hazardous
waste.

HEAVY METALS: Metallic elements, including the transition series, which
include many elements required for plant and animal nutrition in trace
concentrations but which become toxic at higher concentrations.

Hg: Chemical symbol for mercury.

HQ: Headquarters.

HWAP: Hazardous Waste Accumulation Point.

HWMF: Hazardous Waste Management Facility.

HYDROCARBONS: Organic chemical compounds composed of hydrogen and
carbon atoms chemically bonded. Hydrocarbons may be straight chain,
cyclic, branched chain, aromatic, or polycyclic, depending upon

arrangement of carbon atoms. Halogenated hydrocarbons are hydrocarbons
in which one or more hydrogen atoms has been replaced by a halogen atom.

I-5
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INCOMPATIBLE WASTE: A waste unsuitable for commingling with another
waste or material because the commingling might result in generation of
extreme heat or pressure, explosion or violent reaction, fire, formation
of substances which are shock sensitive, friction sensitive, or other-
wise have the potential for reacting violently, formation of toxic
dusts, mists, fumes, and gases, volatilization of ignitable or toxic

i chemicals due to heat generation in such a manner that the likelihood

bl oun A mm @ oa sk e oa o g

of contamination of ground water or escape of the substance into the
environment is increased, any other reaction which might result in not
meeting the air, human health, and environmental standards.

INFILTRATION: The movement of water through the soil surface into the
ground.

Ty

IRP: Installation Restoration Program.

ISOPACH: Graphic presentation of geologic data, including lines of
equal unit thickness that may be based on confirmed (drill hole) data or
indirect geophysical measurement.

JP-4: Jet Propulsion Fuel Number Four; contains both kerosene and
gasoline fractions.

JP-5: Jet Propulsion Fuel Number Five; consists of high boiling
kerosene fractions.

LANDFILL: A land disposal site used for disposing solid and semi-solid
materials. May refer either to a sanitary landfill or dump.

LEACHATE: A solution resulting from the separation or dissolving of
soluble or particulate constituents from solid waste or other man-placed
medium by percolation of water.

LEACHING: The process by which soluble materials in the soil, such as
nutrients, pesticide chemicals or contaminants, are washed into a lower
layer of soil or are dissolved and carried away by water.

LENTICULAR: A bed or rock stratum or body that is lens-shaped.

LINER: A continous layer of natural or man-made materials beneath or on
the sides of a surface impoundment, landfill, or landfill cell which
restricts the downward or lateral escape of hazardous waste, hazardous
waste constituents or leachate.

LITHOLOGY: The description of the physical character of a rock.

LOESS: An essentially unconsolidated unstratified calcareous silt;
commonly homogeneous, permeable and buff to gray in color.

3

m:  Milli (107 7).

MAC: Military Airlift Command.




MAGNETOMETER (MG): A device capable of measuring localized variations
in the earth's magnetic field that may be due to disturbed areas such as
backfilled trenches, buried objects, etc., Measurements may be obtained
at points located on a grid pattern so that the data can be contoured,
revealing the location, size and intensity of the suspected anomaly.
MAINT: Recording System Maintenance.

MEK: Methyl Ethyl Ketone.

METALS: See "Heavy Metals".

mgd: Million Gallons per Day.

MIBK: Methyl Isobutyl Ketone.

MICRO: u

ug/1: Micrograms per liter.

mg/l: Milligrams per liter.

MOGAS: Motor gasoline.

Mn: Chemical symbol for manganese.

MONITORING WELL: A well used to measure ground-water levels and to
obtain ground-water samples for water quality analyses. As dis-
tinguished from observation wells, monitoring wells are often designed
for longer term operations. They are constructed of materials for the
site-specific climatic, hydrogeologic and contaminant conditions.

MSL: Mean Sea Level.

MUNITION ITEMS: Munitions or portions of munitions having an explosive
potential.

MUNITIONS RESIDUE: Non-explosive segments of waste munitions (i.e.,
bomb casings).

MWR: Morale Welfare and Recreation.
NCO: Non-commissioned Officer.
NCOIC: Non-commissioned Officer In-Charge.

NET PRECIPITATION: The amount of annual precipitation minus annual
evaporation.

NGVD: National Geodetic Vertical Datum of 1929, A national datum
system, tied to Mean Sea Level, but referenced primarily to land-based

benchmarks.

Ni: Chemical symbol for nickel.
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A NOAA: National Oceanic and Atmospheric Administration.

NON-CALCAREOUS: Not bea..ag calcium carbonate (Caco3) a characteristic
mineral of marine paleoenvironment.

NPDES: National Pollutant Discharge Elimination System.

OBSERVATION WELL: An informally designed cased well, open to a specific
geologic unit or formation, designed to allow the measurement of
physical ground-water properties within the zone or unit of interest.
Observation wells are designed to permit the measurement of water levels
and in-situ parameters such as ground-water (flow velocity and flow
direction. Not to be confused with a monitoring well, a well designed
to permit accurate ground-water quality monitoring. Monitoring wells
are constructed of materials compatible with site-specific climatic,
hydrogeologic and contaminant conditions. monitoring well installation
and construction is planned to have minimal impacts on apparent ground-
water quality and will often be for longer term operation compared with
observation wells.,

OEHL: USAF Occupational and Environmental Health Laboratory.
0IC: Officer-In-Charge.

OMMS: Organizational Missile Maintenance Squadron.

OPNS: Operations.

ORGANIC: Being, containing or relating to carbon compounds, especially
in which hydrogen is attached to carbon.

0SI1: Office of Special Investigations.

0&G: Symbols for oil and grease.

OUT CROP: Zone or area of exposure where a geologic unit or formation
occurs at or near land surface. "Outcrop area" is an important factor
in hydrogeologic studies as this zone usually corresponds to the point
where significant recharge occurs. When this term is used as an
intransitive verb: “Where the unit crops Out.....”

OVA: Organic Vapor Analyzer

OXIDIZER: Material necessary to support combustion of fuel.

Pb: Chemical symbol for lead.

PCB: Polychlorinated Biphenyl; liquids used as a dielectrics in
electrical equipment.

PD-680: Cleaning solvent; petroleum distillate, Stoddard solvent.
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PERCHED WATER TABLE: A water table above a relatively impermeable zone

underlain by unsaturated rocks of sufficient permeability to allow
ground-water movement.

PERCOLATION: Movement of moisture by gravity or hydrostatic pressure
through interstices of unsaturated rock or soil.

FC et e}
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PERMEABILITY: The relative rate of water flow through a porous medium.
The USDA, Soil Conservation Service describes permeability qualitatively
- as follows:

i very slow <0.06 inches/hour
. slow 0.06 to 0,2 inches/hour
moderately slow 0.2 to 0.6 inches/hour
moderate 0.6 to 2.0 inches/hour
moderately rapid 2.0 to 6.0 inches/hour
rapid 6.0 to 20 inches/hour
very rapid >20 inches/hour

PERSISTENCE: As applied to chemicals, those which are very stable and
remain in the environment in their original form for an extended period
of time,

PESTICIDE: An agent used to destroy pests. Pesticides include such
specialty groups as herbicides, fungicides, insecticides, etc.

pH: Negative logarithm of hydrogen ion concentration.
PL: Public Law.

PMEL: Precision Measurement Equipment Lab.

POL: Petroleum, Oils and Lubricants.

. POLLUTANT: Any introduced gas, liquid or solid that makes a resource
unfit for a specific purpose.

POLYCYCLIC COMPOUND: All compounds in which carbon atoms are arranged
’ into two or more rings, usually aromatic in nature.

POTENTIALLY ACTIVE FAULT: A fault along which movement has occurred
within the last 25-million years.

POTENTIOMETRIC SURFACE: The imaginery surface to which water in an
artesian aquifer would rise in tightly screened wells penetrating it.

A ppb: Parts per billion by weight,
ppm: Parts per million by weight,
» PRECIPITATION: Rainfall.

PREL: Power Refrigeration Electronic Lab

.
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PROPELLANT: fuels, oxiders and monopropellants.

QUATERNARY MATERIALS: The second period of the Cenozoic geologic era,
following the Tertiary, and including the last 2-3 million years.

QAE: Quality Assurance Evaluator.
RCRA: Resource Conservation and Recovery Act.

RECEPTORS: The potential impact group or resource for a waste
contamination source.

RECHARGE AREA: A surface area in which surface water or precipitation
percolates through the unsaturated zone and eventually reaches the zone

of saturation. Recharge areas may be natural or manmade.

RECHARGE: The addition of water to the ground-water system by natural
or artificial processes.

RESISTIVITY: See Electrical Resistivity

RIPARIAN: Living or located on a riverbank.

RM: Resource Management.

SAC: Strategic Air Command.

SANITARY LANDFILL: A land disposal site using an engineered method of
disposing solid wastes on land in a way that minimizes environmental

hazards.

SATURATED ZONE: That part of the earth's crust in which all voids are
filled with water.,

SAX'S TOXICITY: A rating method for evaluating the toxicity of ~hemical
materials.

SCS: U.S. Department of Agriculture Soil Conservation Service.
SEISMICITY: Pertaining to earthquakes or earth vibrations.

SLUDGE: The solid residue resulting from a manufacturing or wastewater
treatment process which also produces a liquid stream. The residue
which accumulates in liquid fuel storage tanks.

SOLE SOURCE: As in aquifer. The only source of potable water supplies
of acceptable quality available in adequate quantities for a significant
population. Sole source is a legal term which permits use control of

the aquifer by designated regulatory authorities.

SMART: Structural maintenance and repair team.
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SOLID WASTE: Any garbage, refuse, or sludge from a waste treatment
plant, water supply treatment, or air pollution control facility and
other discarded material, including solid, liquid, semi-solid, or
contained gaseous material resulting from industrial, commercial,
mining, or agricultural operations and from community activities, but
does not include solid or dissolved materials in domestic sewage; solid
or dissolved materials in irrigation return flows; industrial discharges
which are point source subject to permits under Section 402 of the
Federal Water Pollution Control Act, as amended (86 USC 880); or source,
special nuclear, or by-product material as defined by the Atomic Energy
Act of 1954 (68 USC 923).

SPILL: Any unplanned release or discharge of a hazardous waste onto or
into the air, land, or water.

STORAGE OF HAZARDOUS WASTE: Containment, either on a temporary basis or
for a longer period, in such a manner as not to constitute disposal of
such hazardous waste.,

STP: Sewage Treatment Plant.

SUPS: Supply Squadron.

T™CA: 1,1,1,-Tetrachloroethane.

TCE: Trichloroethylene, a solvent and suspected carcinogen.

TDS: Total Dissolved Suliiig.

TOC: Total Organic Carbon.

TOXICITY: The ability of a material to produce injury or disease upon
exposure, ingestion, inhalation, or assimilation by a living organism.

TRANS: Transportation Squadron.

TRANSMISSIVITY: The rate at which water is transmitted through a unit
width of aquifer under a unit hydraulic gradient,

TREATMENT OF HAZARDOUS WASTE: Any method, technique, or process
including neutralization designed to change the physical, chemical,
or biological character or composition of any hazardous waste so as
to neutralize the waste or so as to render the waste nonhazardous.

TSD: Treatment, storage or disposal sites/methods.

UPGRADIENT: In the direction of increasing hydraulic static head; the
direction opposite to the prevailing flow of ground-water.

US: United States.

USAF: United States Air Force.

USAFSS: United States Air Force Security Service.




USDA: United States Department of Agriculture.

USFWS: United States Fish and wWildlife Service.
USGS: United States Geological Survey.

WATER TABLE: Surface of a body of unconfined ground water
pressure is equal to that of the atmosphere.,

WWIP: Wastewater Treatment Plant.

Zn: Chemical symbol for zinc.
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APPENDIX K
INDEX OF REFERENCES TO POTENTIAL CONTAMINATION SITES
AT F. E. WARREN AFB

Site References (Page Numbers)

Spill Site No. 4 3, 4, 5, 4-12, 4-13, 4-28, 4-30, 5-1,
5-2, 6-2, 6-4, 6-5, F-4, H-1

Landfill No. 4 4, 5, 6, 4-17, 4-18, 4-19, 4-28, 4-30,
“ 5-2, 5-3, 6-2, 6-5, 6-9, F-4, H-3
> Landfill No. 6 4, 5, 6, 4-17, 4-18, 4-19, 4-28, 4-30,
{ 5-2, 5-3, 6-2, 6-5, 6-9, F-5, H-5

[ Landfill No. 5§ 4, 5, 6, 4-17, 4-18, 4-19, 4-28, 4-30,
5-2, 5-4, 6-2, 6-5, 6-9, F-6, H-7

Landfill No. 2 4, 5, 6, 4-16, 4-17, 4-18, 4-28, 4-30,
5-2, 5-4, 6-2, 6-5, 6-10, F-5, H-9

Spill Site No. 1 4, 5, 6, 4-11, 4-12, 4-28, 4-30, 5-2,
5-4, 6-~2, 6-5, 6-10, F-6, H-11

FPTA No. 2 4, 5, 6, 4-14, 4-15, 4-28, 4-30, 5-2,
5-5, 6-~2, 6-6, 6-10, F-7, H-13

Spill Site No. 2 4, 5, 6, 4-11, 4-12, 4-28, 4-30, 5-2,
5-5, 6~2, 6-6, 6-10, F-7, H=-15

Acid Dry Well 4, 5, 6, 4-24, 4-25, 4-28, 4-30, 5-2,
5-6, 6~2, 6-6, K-11, F-8, H-17

FPTA No. 1 4, 5, 6, 4-14, 4-15, 4-28, 4-30, 5-2,
5~-6, 6-2, 6-6, 6-11, H-19

Landfill No. 3 4, 5, 6, 4-16, 4-17, 4-18, 4-28, 4-30,
5-2, 5~7, 6-2, 6-6, 6-12, F-9, H-21

Spill Site No. 3 4, 5, 6, 4-12, 4-13, 4-28, 4-30, 5-2,
5-7, 6-2, 6-6, 6-12, H-23

Spill Site No. S 4, 5, 6, 4-12, 4-14, 4-28, 4-30, 5-2,
5-7, 6~2, 6-7, 6-12, F-9, H-25

Spill Site No. 6 4, 5, 6, 4-12, 4-14, 4-28, 4-30, 5-2,
5-8, 6-2, 6-7, 6-12, F-10, H-27






