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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 to 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, Initial Assess-

ment/Records Search; Phase II, Confirmation and Quantification; Phase

III, Technology Base Development/Evaluation of Remedial Action

Alternatives; and Phase IV, Operations/Remedial Actions. Engineering-

Science (ES) was retained by the United States Air Force to conduct the

Phase I, Initial Assessment/Records Search for Beale AFF under Contract

No. F08637-83-RO099.

INSTALLATION DESCRIPTION

Beale AFB is located in Yuba County, which is 45 miles north of

Sacramento and 130 miles northeast of San Francisco, California. The

western portion of the base is relatively flat, annual grassland while

the eastern portion of the base has elevations ranging from 70 to 200

feet. The base is surrounded by predominantly agricultural lands and is

located 10 miles east of Marysville. The base contains 22,944 acres of

land comprising runways and airfield operations, industrial areas,

housing and recreational facilities.

Beale AFB was initially activated in 1942 as an army base to be

used for training an armored division. In 1947, Camp Beale was declared

surplus and in 1948, it was transferred to the Air-Force. In 1958, the

base's first runway was operational. B-52's and KC-135's were assigned

to the base in the 1960's and 1970's. The B-52's were reassigned in

1976. In 1966, the SR-71 aircraft was assigned to Beale AFE and the U-2

aircraft was later assigned in 1976. In 1979, PAVE PAWS (a phased array
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radar system used to detect sea launched ballistic missile attack on the

continental United States) was operational at Beale.

ENVIRONMENTAL SETTING

The environmental setting data reviewed for tnis investigation

indicate the following major points that are relevant to the evaluation

of past hazardous waste management practices at Beale AFB:

o The mean annual precipitation is 21.73 inches; the net precipi-

tation is -44.8 inches and the one-year, 24-hour rainfall event

is estimated to be 2.5 inches. These data indicate that there

is little or no potential for precipitation to infiltrate the

surface soils on the base. Also, there is a moderate potential

for runoff and erosion.

o The soil characteristics on the base are a function of the

underlyinq geology. The geology of the western part of the base

consists of sedimentary deposits that have hardpan associated

with soil development. The hardpan appears to be pervasive even

though it varies in thickness and cementation. The hardpan

restricts or eliminates vertical infiltration of water. Areas

underlain by hardpan probably have very limited recharge capa-

bilities from surface infiltration to the aquifer system.

o Ground water is found at depths ranging from 80 to 90 feet; the

effective base of the ground-water reservoir is at depths of 315

to 525 feet under the base. Pecharge to the ground-water aqui-

fers is primarily from the rivers to the north, west and south
of the base. Ground-water movement is to the south-southwest

toward a pumping trough located outside the base.

"o The existing ground-water quality appears good, with some

elevated levels of manganese; this is a regional anomaly.

"o There are no known threatened or endangered plant species iden-

tified on Beale AFB. The Bald Eagle and Peregrine Falcon use

the base for foraging but there are no known nesting locations

on the base.
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METHODOLOGY

During the course of this project, interviews were conducted with

base personnel (past and present) familiar with past waste disposal

practices; file searches were performed for past hazardous waste activ-

ities; interviews were held with local, state, and federal agencies; and

field and aerial surveys were conducted at suspected past hazardous

waste activity sites. Fourteen sites located within Beale AFB bound-

aries were identified as potentially containing hazardous contaminants

and having the potential for migration resulting from past activities.

These sites have been assessed using a bazard Assessment Rating

Methodology (HARM) which takes into account factors such as site charac-

teristics, waste characteristics, potential for contaminant migration,

and waste management practices. The details of the rating procedure are

presented in Appendix G and the results of the assessment are given in

Table 1. The rating system is designed to indicate the relative need

for follow-cn action. Sites recommended for follow on investigation

have also beer reviewed with regard to future land use restrictions.

FINDINGS AND CONCLUSIONS

The following conclusions have been developed based on the results

of the project team's field inspection, reiiew of base records and

files, and interviews with base personnel. Each of the six sites listed

below was ranked using the HARM system and was determined to have a

sufficient potential for environmental contamination to warrant some

degree of follow-on investigation (See Figure 1).

"o Discharge Area No. 1 - West Drainage Ditch

"o Photo Wastewater Treatment Plant

"o Photo Waste Injection Well No. 2

"o Fire Protection Training Areas Nc. 1 & 2

"o Discharge Area No. 2 - Battery Shop Dry Well

"o Discharge Area No, 3 - SR-71 Shelter Are3
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RECOMMENDATIONS

A program for proceeding with Phase II of the IRP at Beale AFB is
presented in Chapter 6. The Phase II rec.,mmendations are summarized as

follows:

Discharge Area No. 1 - West Collect four soil core borings
Drainage Ditch to an approximate depth of five

feet. Analyze samples for
parameters in List A, Table
6.2.

Photo Wastewater Treatment Plant Collect four soil core borings
to an approximate depth of five
feet. Analyze samples for
parameters in List B, Table
6.2.

Fire Protection Training Areas Collect six soil core borings
No. 1 and 2 to an approximate depth ct five

feet. Analyze samples for
parameters in List C, Table
6.2.

Discharge Area No. 2 - Battery Collect one soil core boring to
Shop Dry Well an approximate depth of five

feet below the bottom of the
dry well. Analyze samples for
lead and pH.

Discharge Area No. 3 - SR-71 Collect ten soil c..re borings
Shelter Area to an approximate depth of five

feet. Analyze samples for
parameters in List A, Table
6.2.

Photo Waste Injection Well No. 2 Collect three soil core borings
to an approximate depth of five
feet. Analyze samples for
pentachlorophenol.
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TABLE I
SITES EVALUATED USING THE

HAZARD ASSESSMENT RATING METHODOLOGY FORMS
• € BEALE AFB

Date of Overall
Rank Site Name Operation Total

or Occurrence Score

I Discharge Area No. 1 - West Drainage 1965-1984 84
Ditch

2 Photo Wastewater Treatment Plant 1967-1984 75

3 Photo Waste Injection Well No. 2 1967-1984 72

4 Fire Protection Training Areas No. I & 2 1958-1984 64

5 Discharge Area No. 2 - Battery Shop 1960's-1984 59
Dry Well

6 Discharge Area No. 3 - SR-71 Shelter Area 1966-1984 53

7 Landfill No. 2 1950's-1980 52

8 Discharge Area No. 4 - Army Biological 1962-1969 52
Production Site

9 Discharge Area No. 6 - J-57 Test Cell 1960's-1984 52

10 Discharge Area No. 9 - Entomology 1981-1984 51
I Bldg. 2560

11 Discharge Area No. 5 - J-58 Test Cell 1960's-:984 50

12 Discharge Area No. 7 - AGE Maintenance/ 1960's-19e4 48
Drainage Area

13 Discharge Area No. 10 - Entomologv 1965-1980 48*• Bldg. 440

14 Landfill No. 1 1940's 47

15 Disch3rge Area No. 8 - Transformer 1977-1979 44
Drainage Area

16 Landfill No. 3 1981-1984 39

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

INTRODUCTION

BACKGROUND AND AUTHORITY

The United States Air Force, due to its primary mission, has long

been engaged in a wide variety of operations dealing with toxic and

hazardous materials. Federal, state, and local governments have de-

veloped strict regulations to require that disposers identify the loca-

tions and contents of past disposal sites and take action to eliminate

hazards ir an environmentally responsible manner. The primary Federal

legislation governing disposal of hazardous waste is the Resource Con-

servation and Recovery Act (RCRA) of 1976, as amended. Under Section

6003 of the Act, Federal agencies are directed to assist the Environ-

mental Protection Agency (EPA) and under Section 3012, state agencies

are required to inventory past disposal sites and make the information

available to the requesting agencies. To assure compliance with these

hazardous waste regulations, DOD developed the Installation Restoraticn

Program (IRP). The current DOD IRP policy is contained in Defense

Environmental Quality Program Policy Memorandum (DEQPPM) 81-5, dated 11

December 1981 and implemented by Air Force message dated 21 January

1982. DEQPPM 81-5 reissued and amplified all previous directives and

memoranda on the Installation RestoDration Program. DOD policy is to

identify and fully evaluate suspected problems associated with past

hazardous contamination, and to control hazards to health and welfare

that resulted from these past operations. The IRP will be the basis for

response actions on Air Force installations under the provisions of the

Comprehensive Environmental Response, Compensation, and Liability Act

(CERCLA) of 1980, Executive Order 12316, and 40 CFR 301) Subpart F (Na-

tional Oil and Hazardous Substances Contingency Plan). CERCLA is the

primary legislation governing remedial action at past hazardous waste

disposal sites.
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PURPOSE AND SCOPE OF THE ASSESSMENT

The Installation Restoration Program has been developed as a four-

phased program as follows:

Phase I - Initial Assessment/Records Search

Phase II - Confirmation/Quantification

Phase III - Technology Base Development

Phase IV - Operations/Remedial Actionz

Engineering-Science (ES) was retained by the United States Air

Force to conduct the Phase I Records Search at Beale Air Force Base

under Contract No. F08637-80-G0009-5017. This report contains a summary

and an evaluation of the information collected during Phase I of the

IRP.

The goal of the first phase of the program was to identify the po-

tential for environmental contamination from past waste disposal prac-

tices at Beale AFB, and to assess the potential for contaminant

migration. The activities that were performed in the Phase I study

included the following:

- Review of site records

- Interviews with personnel familiar with past generation and

disposal activities

- Survey of types and quantities of waste generated

- Determination of estimated quantities and locations of current

and past hazardous waste treatment, storage, and disposal

- Definition of the environmental setting at the base

- Review of past disposal practices and methods

- Collection of pertinent information from federal, state, and

local agencies

- Assessment of the potential for contaminant migration

- Development of recommendations for follow-on actions

ES performed the on-site portion of the records search during

January 1984. The following core team of professionals was involved:

1-2



- Charles M. Mangan, P.E., Environmental Engineer and Project

Manager, 17 years of professional experience.

- Brian D. Moreth, Environmental Scientist, 13 years of profes-

sional experience.

- Yane Nordhav, hydrogeologist, 7 years of professional experi-

ence.

- Robin Cort, Environmental Scientist, 3 years of professional
experience.

More detailed information on these individuals is presented in Appendix

A.

METHODOLOGY

The methodology utilized in the Beale AFB Records Search began with

a review of past and present industrial operations conducted at the

base. Information was obtained from available records such as shop

files and real property files, as well as interviews with 66 past and

present base employees from the various operating areas. A list of Air

Force interviewees by position and years of service is presented in

Table B.1 (see Appendix B).

Concurrent with the base interviews, applicable federal, state and

local agencies were contacted for pertinent base related environmental

data. The agencies contacted and interviewed are listed below and with

more- detail in Table B.2 (see Appendix B).

"o U.S. Environmental Protection Agency (EPA), Region IX

"o U.S. Army Corps of Engineers, Flood Plain Management Group

"o U.S. Geological Survey (USGS)

"o U.S. Soil Conservation Service

"o U.S. Army/Air Force Archives

"o California Department of Health Services

"o California nepartment of Fish and Game, Region II

"o Central Valley Regional Water Quality Control Board

"o Wheatland Water District

"o Yuba County Agricultural Commission

"o Yuba County Water Agency

1-3



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 Air Force operations on the base. A master

list of industrial shops is provided in Appendix C. Included in this

part of the activities review was the identification of all known past

disposal sites and other possible sources of contamination such as spill

areas.

A general ground tour and a helicopter overflight of the identified

sites were then made by the ES Project Team to gather site-specific

information including: (1) general observations of existing site condi-

tions; (2) visual evidence of environmental stress; (3) the presence of

neaL oy drainage ditches or surface water bodies; and (4) visual inspec-

tion of these water bodies for any obvious signs of contamination or

leachate migration.

A decision was then made, based on all of the above information,

whether a potential exists for hazardous material contamination at any

of the identified sites using the Decision Tree shown in Figure 1 .1. If

no potential existed, the site was deleted from further consideration.

For those sites where a potential for contamination was identified, a

determination of the potential for migration of the contamination was

made by considering site-specific conditions. If there were no further

environmental concerns, then the site was deleted. If there are other

environmental concerns, then these are referred to the base environmen-

tal program. If the potential for contaminant migration was considered

significant, then the site was evaluated and prioritized using the

Hazard Assessment Rating Methodology (HARM). A discussion of the HARM

system is presented in Appendix G.
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FIGURE 1.1
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CHAPTER 2

INSTALLATION DESCRIPTION

LOCATION, SIZE, AND BOUNDARIES

Beale Air Force Base is located in Yuba County between the Bear and

Yuba Rivers, some 10 miles east of Marysville, California. It is

approximately 45 miles north of Sacramento and 130 miles northeast of

San Francisco, California (Figures 2.1 and 2.2). The base comprises

approximately 22,944 acres of land located in the Sacramento Valley and

the lower foothills of the Sierra Nevada Mountains (Figure 2.3). The

western potLion of the base is relatively flat, annual grassland while

the eastern portion of the base has elevations ranging from 70 to 200

feet.

BASE HISTORY

Camp Beale opened in October 1942. The 13th Armored Division was

the first unit to actively train at Beale. However, during the course

of World War II, the 81st and 96th Infantry Divisions also received

training there. The camp was also used as a personnel replacement depot

and prisoner of war encampment. It was the site of a 1,000-bed hospital

and, at the end of the war, was used as the west coast separation

center.

During the war, the. camp supported a military population of more

than 60,000 personnel. In May of 1947, Camp Beale was declared surplus

by the War Department and the War Jssets Administration assumed custody.

In the early part of 1948, the United States Air Force asked the War

Assets Administration for Beale and a transfer was arranged. For a

period of about three years, until 1951, the base was used for

bombardier-navigator training.

As the base began to expand, the Department of the Air Force

redesignated the Beale Bombing and Gunnery Range as *Beale Air Force

Base" in November 27, 1951. During Beale's early years in the Air

2-1
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Force, it underwent a number of jurisdictional chanqes, at times being

part of Air Training Command, Aviation Engineer Force, and finally the

Strategic Air Command. By April 13, 1957, ground was broken for the

construction of the first runway. It went into operation on August 27,

1958 (see aerial photos in Appendix F dated December, 1953 and May,

1982).

In July 1959, Beale received its first KC-.35 jet Stratotanker,

which was assigned to the 903rd Air Refueling Squadron of the 456th

Bombardment Wing. In September, 1959 Beale was assigned to be the

support base for three Titan I missile sites. In 1960, B-52's were

assigned to the base. By 1965, the Titan I missile program was inacti-

vated. Coupled with the deactivation of the missile unit, however, was

the activation of the 4200th Strategic Reconnaissance Wing that would

man and maintain the SR-71.

In 1976 as a result of a major reorganization at Beale, all B-52

aircraft wert reassigned. At the same time, the 9th Strategic Recon-

naissance Wing (formally the 4200th Strategic Reconnaissance Wing)

gained U-2 aircraft and the 99th Strategic Reconnaissance Squadron.

By October 1979, construction of a radar facility (known as PAVE

PAWS) was essentially complete. The 10-story phased array radar is an

Air Force developed detection and early warning system against sea

launched ballistic missile (SLBM) attack on the continental United

States.

ORGANIZATION AND MISSION

The 9th Strategic Reconnaissance Wing (SRW) flies three unique air-

craft, SR-71, TR-1 and the U-2. Training missions, principally, are

flown from Beale. The mission of the wing is to provide the capability

of sustaining continuous reconnaissance operations and to develop and

maintain a capability of conducting peacetime global reconnaissance

operations.

The tenant organizations at Beale Air Force Base are listed below.

Descriptions of support and major tenant organizations and their mis-

sions are presented in Appendix E.
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14th Air Division (SAC)

7th Missile Warning Squadron

1883rd Communications Squadron (AFCC)

Detachment ii, 9th Weather Squadron (MAC)

Field Training Detachment 525 (ATC)

Detachment 1901, Air Force Office of Special Investigation

SAC Management Engineering Team (SACMET)

Air Force Audit Agency Cffice

Air Force Commissary Service

U.S. Postal Service
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CHAPTER 3

ENVI' INMENTAL SETTING

The environmental setting of Beale Air Force Base described in this

section focuses on those features that may influence or be influenced by

the migration of hazardous materials. In 1978 and 1980, the U.S. Geo-

logical Survey (Rockwell 1978 and Page, 1980) prepared site-specific

ground-water evaluations for Beale Air Force Base to evaluate the

ground-water resources. As a result, a site-specific data base is

available for description of the hydrologic regime at and near the base.

METEOROLOGY

Temperature and precipitation data for Beale Air Force Base are

presented in Table 3.1. The summarized data indicate an average annual

precipitation of 21.73 inches. The annual evaporation rate in Yuba

County is 66.5 inches (CIMIS, 1984). The computed net precipitation is

minus(-) 44.8 inches. Net precipitation is an indicator of the poten-

tial for leachate generation and is equal to the difference between

precipitation and evaporation. The negative value of net precipitation

indicates that there is little or no potential for precipitation to

infiltrate the surface soils on the base.

The one-year, 24-hour rainfall event on Beale AFB is estimated to

be 2.5 inches (NOAA, 1963). 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 and erosion.

The 2.5 inch value in the area of Beale AFB indicates that there is a

moderate potential for runoff and erosion.

Almost 95 percent of the rainfall occurs from October to April.

Annual precipitation in California has fluctuated widely in the past

eight years. Two years of drought conditions have been followed by

several very wet winters.
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TABLE 3.1

BEALE AFB CLIMATIC CONDITIONS

Temperature ( 0 F) Precipitation (in.)
Months Average Absolute Min. Absolute Max. Average

Jan. 46 22 77 4.46

Feb. 51 27 79 3.51

Mar. 54 26 86 2.82

Apr. 58 33 90 1.78

May 67 38 102 .42

Jun. 74 44 111 .23

Jul. 79 52 114 .10

Aug. 77 49 111 .11

Sep. 74 42 109 .33

Oct. 64 35 101 1.34

Nov. 53 29 85 3.64

Dec. 45 20 75 2.99

Yearly Avg. 62 20 114 21.73

NOTE: Based on 22 years of record, 1959-1981, at Beale AFB, elevation

113 feet.

Source: Beale AFB Installation Documents.
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GEOGRAPHY

Beale AFB is located in the eastern part of the Sacramento Valley

which, together with San Joaquin Valley %o the south, constitutes the

Great Central Valley of California (Figure 3.1). The Great Valley

extends from Bakersfield in the south to Red Bluff in the north; it is

about 60 miles across, and is bordered to the east by Sierra Nevada

Mountain foothills and to the west by the Coast Ranges. The Sacramento

River drains the Sacramento Val.ley flowing southerly to the Sacramento-

San Joaquin Delta for eventual discharge t-hrougn San Francisco Bay into

the Pacific Ocean (see Figure 3.1 for lccation of physiographic pro-

vinces near Beale AFB).

The Feather River, a tributary to the Sacramento River flows south-

ward west of the base (see Figure 3.2). The Yuba River to the north of

Beale AFB, and the Bear River to the south, both drain frcn east to west

into the Feather River. Beale AFB straddles the Sacramento Valley at

the western base boundary and the foothills of the Sierra Nevada in the

east.

The Sacramento Valley is one of the largest agricultural areas in

California, providing agricultural products to California and all of the

United States. The major crops grown in Yuba County around the base are

peaches, prunes, pears, walnuts, grain, rice, almonds, and alfalfa.

Cultivation of the diverse range of agricultural products has been made

possible by extensive and intensive irrigation (Herbert and Begg, 1969).

TOPOGRAPHY

The elevation of Beale AFB ranges from 80 to 90 feet above the

National Geodetic Vertical Datum of 1929 (NGVD) along the western and

southwestern boundary toward the Great Central Valley to more than 400

feet in the northeastern part of the base. The rise in elevation is

occurring along gently sloping hills common to the Sierra Nevada Foot-

hills, which rise gradually to over 13,000 feet NGVD at the Sierra

Nevada crests.

DRAINAGE

Beale AFB is drained by three main creeks that traverse the base

(Figure 3.2) These creeks, including their tributaries, are from east
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to west Dry Creek (which prior to leaving the base divides into Dry

Creek and Best Slough), Hutchinson Creek, and Reeds Creek; in addition,

an unnamed creek located immediately east of Reeds Creek flows southward

toward Hutchinson Creek. Figure 3.3 depicts surface waters and ponds

draining the area generally from north-northeast to south-southwest.

The creeks with the exception of Dry Creek and Reeds Creek are primarily

intermittent along their courses on tha base.

Runoff from the base housing area empties into Dry Creek; the

cantonment area drains into Hutchinson Creek, and runoff from the

flightline and fire training area drains into the unnamed creek.

Reeds Creek has had its flows augmented at the northern base boun-

dary from ground-water pumping discharges associated with dewatering of

old hydraulic mine tailings being reworked to extract gold by Yuba Gold

Fields, Inc. The water from the gravel dewatering has been discharged

to a canal that flows toward Reeds Creek at the base boundary; there,

controlled releases of the canal flows to Reeds Creek which occur by

opening and closing flap gates. This flow augmentation has been

arranged by the Brophy Water District.

Hutchinson and Reeds Creeks converge prior to draining into Plumas

Lake southwest of the base, south of the City of Olivehurst. Dry Creek

flows southwest for eventual discharge into the BEar River.

SURFACE SOILS

The soils in the Yuba County area have been classified and mapped

by Herbert and Begg (1969). No detailed mapping was undertaken at Beale

AFB identifying specific soil types; however a generalized soil map was

developed by Herbert and Begg (1969) for the entire Yuba County study

area delineating soil associations.

The soil associations identified on the base are reflective of the

transitional geologic environment between the Sierra Nevada Foothills

and the Great Central Valley. Figure 3.4 shows the general soils at the

base. The eastern part of the base is underlain by the Auburn-Sobrante-

Las Posas Association, a gravelly and rocky soil formed from "green-

stone" (a common name for volcanic rocks). West of this association is

the Redding-Corning Association, a gravelly, hardpan and claypan soil

formed on old alluvial fans or terraces. The soils on the western part
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of the base belong to the Yokohl-Kimball Association, hardpan or claypan

soils formed on moderately old alluvial fans. In addition, the Wyman-

Ryer Association soils can be found adjacent to major drainage ways,

formed on young alluvial fans.

The 'eneral soil characteristics for the associations found on the

base have been described by Herbert and Begg (1969) and are summarized

below.

" Auburn-Sobrante-Las Posas Association. These soils are shallow

to moderately deep, medium textured, and are gravelly and rocky

formed from "greenstone". The soils occur in a complex pat-

tern, where the soil depth and degree of soil development is

related to the hardness and density of the "greenstone" and the

mean annual rainfall. The soils are brown to reddish brown,

slightly to medium acid, and have loamy surface soils. They

are well-drained.

" Redding-Corning Association. These soils are developed from

old gravelly alluvial fans and contain cobbly and gravelly

materials with a high percentage of hard quartzite and chert. i
The Redding soils of this association have a gravelly loam

surface soil that abruptly overlies a reddish brown-red, very

dense, slightly gravelly or gravelly cl:y subsoil (claypan) at

shallow depth. The claypan rests abruptly on a cemented hard-

pan layer at a depth of 18 to 30 inches, the thickness and

hardness of the hardpan are variable over short distances. The

Corning soils are similar to the Redding soils except that the

hardpan layer is missing.

The Redding soils are generally well drained, but during the

rainy season, the surface soil may become saturated above the

claypan; surface infiltration is moderate, but subsoil per-

meability is very slow. The hardpan i3 generally impervious to

vertical water movement.
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0 Yokohl-Kimball Association. These soils are shallow to moder-

ately deep on broad, moderately old alluvial fans formed from

basic igneous and metamorphic rock types. The Yokohl soils

overlies a dense, red clay subsoil (claypan) ranging in thick-

ness from 12 to 25 inches. The hardpan is variable in hardness

and thickness and becomes less cemented with depth. The Kim-

ball soils are similar, but lack the hardpan. During rainy

periods, runoff often ponds on these soils.

0 Wyman-Ryer Association. These soils are formed in alluvium

from primarily basic metamorphic and igneous rocks. They are

deep and well-drained and occur on nearly level to very gently

sloping young alluvial fans, particularly along drainage ways.

In places, they are underlain by an unrelated hardpan or light

colored siltstone at depths ranging from 36 to 50 inches.

GEOLOGY

The geology of the Sacramento Valley has been described by Dickin-

son and Rich (1972), California Department of Water Resources (DWR

1978), Jenkins ('965), Rockwell (1978), Aetron and Hydrodevelopment Inc.

(1965), and Page (1974). Information developed by these authors form

the basis for the following description of the geologic regime near

Beale AFB.

Geologic History

The base is underlain at depth by the Great Valley Sequence. The

Great Valley Sequence consists of thousands of feet of sediments accumu-

lated in a "troughn created over 100 million years ago when the Sierra

Nevada Mountains to the east were forming. The newly exposed Sierra

Nevada was a source of sediments to the Great Valley area, which at that

time was below sea level and constituted the continental shelf. About

40 million years ago, the Coast Mountain Ranges along the Great Valley's

western margin were formed, and the Great Valley became a closed basin

receiving sediments from its eastern and western boundaries. Within the

last several million years, alluvial fans were developed along the

valley margins. The eastern alluvial fans were developed along the

rivers carrying volcanic, metamorphic, and granitic type fines, sands,
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and gravels down toward the valley floor. Various tectonit and climatic

conditions and stream morphology resulted in sediments being deposited

ranging in grain size from clays to cobbles, interfingering both later-

ally and vertically.

Stratigraphy

Beale Air Force Base is located along the boundary of the basement

complex of the Sierra Nevada and the sedimentary deposits of the Great

Valley. The rocks of the Sierra Nevada range in age from Paelozoic to

Mesozoic. The rocks of the Great Valley range in age from Teritary to

Quaternary. Figure 3.5 shows the geology of the base and its vicinity,

and Figure 3.6 shows two geologic cross-sections illustrating the stra-

tigraphy.

Along the eastern boundary of the base, the Sierra Nevada basement

complex outcrops sloping to the southwest. The complex consists of

metamorphosed igneous and sedimentary rocks and intrusive igneous rock.

The depth to the complex ranges from 0 to over 5,000 feet by the con-

fluence of the Bear and Feather Rivers. There are no known water wells

reaching into the complex, but if water were present, it would probably

be mainly from fract-ires and 3.n small quantities (Page, 1980).

The basement complex is overlain by fine-grained sedimentary rocks.

These rocks do not outcrop at the base, but have been identified in

subsurface investigations. The top of these deposits constitute the

effective base of the ground-water reservoir.

The fine-grained sedimentary rocks are overlain by undifferentiated

sedimentary rocks of marine, non-marine, and deltaic origin. These

sedimentary rocks only outcrop in a few isolated places on the base;

however, they are found under the base, sloping gently to the southwest

ranging in thickness from 0 to about 150 feet. Only a few water wells

are known to reach these deposits and they are not pumping exclusively

from these rocks (Page, 1980).

Overlying the undifferentiated seeimentary rocks are volcanic rocks

from the Sierra Nevada; the volcanics consist of dark, poorly consoli-

dated fluvial volcanic siltstone, sandstone, conglomerate and shale.

The volcmanics slope gently toward the southwest.

The middle of the base is underlain bý the Laguna Formation and

related continental deposits (the Arroyo Seco gravels). The deposits
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range from fine-grained, compacted continental deposits, to coarse,

poorly-sorted gravels. These deposits slope gently to the southwest.

Soils developed on the Laguna Formation contain hardpan.

Overlying the Laguna Formation is the Victor Formation, outcropping

along the western and southwestern base boundary. It consists of het-

erogeneous mixtures of clay, silt, sand, and gravel; in some places

buried channels (gravel deposits) may exist. The Victor Formation is

highly productive for wells located within its boundaries. It slopes

gently to the southwest, as shown in Figure 3.6. Soils developed on the

Victor and related deposits contain hardpan. Beale AFB obtains its

water supply from the Victor Formation (see Figure 3.7).

The youngest deposits at the base are river deposits consisting of

highly permeable silts, sands, and giavel. At the base, they ar- found

along the Hutchinson and Dry Creek drainage courses.

Table 3.2 summarizes the stratigraphy underlying Beale AFB and

describes the water-bearing characteristics of the geologic units.

Ground-water wells supplying water to the base are located in the north-

western part of Beale AFB (see Figure 3.7 for location). Ground-water

wells in the area are shown on Figure 3.8.

There are no known active or inactive faults mapped within the

base boundaries (Jennings, 1975 and Jenkins, 1965). A shear zone (wide

area of past geologic activity with no identified fault plane) is delin-

eated east of the base, trending in a northwest-southeast direction

(Jennings, 1975).

HYDROLGY

Ground-water occurrences at and near Beale NFB have been documented

by, among others, Aetron and Hydrodevelopment, Inc. (1965), California

DWR (1978 and 1980), Page (1980), and Rockwell (1978). Additional

information has been obtained through interviews with scientists and

staff of the:

"o U.S. Environmental Protection Agency

"o California Regional Water Quality Control Board, Central Valley

Region

"o California Department of Healtb Services
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TABLE 3.2

GEOLOGIC UNITS NEAR BEALE AFB

Systm and Series Geoloqic Unit Lithoiqoy Thickness Depth Water-Bearing Characteristics
(foot) (feet)

"(QJATZRAAT River Continental deposits Soils on river deposits
Holocene deposits of silt. sand, and 0-90 0-100(0) have permeabhlitiee of 15

gravel, vith minor to 80 gpd/ftm amount•L of clay

gJAT2•ARY Victor Continental deposits most pýreasble deposits on
Pleistocene Formation of silt, sand, and 0-135 0-90 East Side of Sacramento

gravel Valley. well yield ranges
from 1,000 to 1,600 gpe.

Soils on the Victor and re-
lat*d deposits contain hard-
pan.

,QA"MRMMY AND Laguna Forma- Continental fine Yields ranging from 100 to
mXAAY(?) tion and to- grained sediments 0-180 0-175 3,100 gpm. Soils on the

PleitocenMe() lated conti- to poorly-eortad Laquna Formation contain
and Pliocene ceotal d•poeits gravels hardpan.

UIRTARY Volcanic. from Fluvial volcanic Wells perforated in the vol-
Pliocene the Sierra siltstone, sand- 0-325 0-270 canic* have yields ranging
"and -ocene(?) Nevada stone, conglomerate from 415 to 2.500 gallons

per minute.

-TTIARY Fine-grained Clay, sandy clay, Limit!d; top of unit is the
Oliaocene (7) sedimentary silty clay, s.nd, 315-865 effective base of around-
am Rocene rocks and claystonse water reservoir.

Undifferenti- marine, non-marine Limited.
ated sedimen- and deltaic sedi- 0-150 0-455
tary rocks mmentary rocks

""z01CZ •M -asement etamorphoeed igne- Limited to rock fractures.
PAL5tOOIC complex oum and sedimentary 1-500( No known veils in the Base-

rocks and intrusive sent complex.
igneous rocks

(1) Depth to the top of the unit.

SOURC' : US4S, 1900.
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o Yuba County Water Agency

o Wheatland Water District

o Yuba County Agricultural Commission

Regional Ground-Water Regime

Beale AFB is located within the Sacramento Basin Hydrologic Area

(DWR, 1980) along the eastern basin margin. Ground-water movement along

this margin, at the turn of the century, was from the Sierra Nevada

Foothills in the east toward the Feather and Sacramento Rivers to the

west; the river system thus served as discharge points for the ground

water. As a result of extensive ground-water extraction, primarily for

"crop irrigation since the turn of the century, the major discharge for

the ground water has been through pumping. The ground-water pumping has

caused changes in the direction of ground-water movement in many places

of Sacramento Valley, including near Beale AFB, such that the rivers no

longer serve as ground-water discharge points, but rather water from the

river channels recharge the ground-water system.

Another source of recharge to the regional ground-water reservoir

is along the formation outcrops in the Sierra Nevada Foothills, which at

depth constitute the major water supply aquifers. Percolation of rain-

water or irrigation waters through these materials reaches the ground-

water reservoir; however, only lands with sufficiently permeable soil

will permit percolation. Soils containing hardpan severely restrict

downward movement of water (DWR, 1978).

In the Sacramento Valley, ground water occurs under unconfined and

confined conditions. Holocene deposits, such as floodplains and allu-

vial faps, usually contain unconfined ground water, except when the

sediments are overlain by clayey (floodplain) materials. In older

materials, the water may be unconfined at shallow depths, and completely

confined at greater depths. The depth to the water varies in the Sacra-

mento Valley from less than ten feet in the central part of the Valley

to almost 100 feet along the Valley margins (DWR, 1978).

The regional ground-water level contours (1976) are shown in Figure

3.9. As can be seen, Beale AFB straddles the eastern ground-water basin
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margin; a pumping trough is located south-southwest of the base, bor

dered by the Yuba, the Feather, and the Bear Rivers. Ground-water flow

from the base is to the south-southwest toward the trough.

Site-Specific Ground-Water Regime

Evaluation of ground-water conditions at and near Beale AFB was

completed by Rockwell (1978) and Page (1980) for determination of future

base water supply options. The studies assumed that ground water

occurred under unconfined conditions except where local confinement may

occur due to discontinuous lenses of confining fine-grained material of

unknown extent. The effective base of the ground-water reservoir is at

the base of the undifferentiated sedimentary rocks ranging in depth from

315 to 525 feet (Page, 1980).

Recharge to the ground-water reservoir at Beale is ultimately from

in-stream percolation from the Yuba River, north of the base, manifested

as ground-water inflow from the north, northwest, and northeast, but may

also occur from infiltration of precipitation, irrigation waters, and

intermittent creeks; these latter recharge sources would be strongly

dependent on the presence of hardpan, since hardpan severely restricts

vertical movement of water.

Discharge of ground water from t.e aquifer system occurs mainly

from pumping. At Beale, ground water is pumped from nine water supply

wells; water not extracted moves south-southwesterly toward a trough

Chat in March 1976 was located west-southwest of the base (see Figure

3.9).

Ground-water level contours, and direction of movement from Beale

AFB and vicinity is shown in Figure 3.10. As shown, ground-water flow

from the base is to the south and southwest. The depth to the water

ranges from 80 to 90 feet on the base. This is a dramatic reduction in

water levels compared to previous decades. In water supply Well No. 7

(see Figure 3.7 for location), the non-pumpina water level in 1945 was

about 30 feet and in 1976 it was more than 90 feet. However, the rate

of water level decline has diminished and stabilized since 1969 (Page

1980).

Installation and Area Wells

The base water demand is supplied by nine wells located within the

base boundary. The locations of the base wells are shown in Figure 3.7.
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Figure 3.8 shows the location of domestic and irrigation wells located

downgradient of the base. The wells are identified according to the

U.S. Geological Survey well numbering system (see Appendix J - Glos-

sary). Figure 3.8 shows that many irrigation and some domestic wells

are located downgradient from the base boundaries. The depths of speci-

fic wells are not known, but based on data available from other wells in

the vicinity (unpublished data from Yuba County Agricultural Commis-

sion), the depths are probably in excess of 100 feet.

Table 3.3 contains a summary of the construction details of the

base wells and their U.S. Geological Survey identification number.

Pumpage from the ground-water reservoir at Beale AFB ranged from 1,370

to 4,240 acre-feet between 1960 and 1975 (Page, 1980) with the major

part of the pumping occurring between May and September.

WATER QUALITY

Beale AFB established an Environmental Pollution Monitoring Program

(EPMP) in December 1982 which included efforts in the areas of water,

air, and noise pollution. The water pollution monitoring program con-

sists of surface water sampling and analyses at specified locations (see

section below on Surface Water Quality), and sampling of ground water.

Ground-Water Quality

Ground-water quality data from Beale AFB are available from samples

collected from the base water supply wells. Table D.1 (see Appendix D)

":ontains. data collected from 1961 to 1975 on the ground-water quality.

The waters generally of good quality, appear to be of sodium-calcium

chloride and sodium-calcium bicarbonate types. Over the years of samp-

ling, the dissolved solids concentrations have increased as have speci-

fic conductance, indicating that the wells y be drawing water from

greater depths where brackish water occurs i. the older marine-deltaic-

non-marine sediments (Page, 1980).

Ground-water quality data were collected in 1976 (Page, 1980) for

selected wells outside the base boundary. These data are presented in

Table D.2. The water quality analyses show that they exceed secondary

drinking water standards for manganese, nitrates, and chloride; various

drinking water standards are included in Table D.3 for comparative

purposes. It should be noted that manganese in the ground water in the
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TABLE 3.3

CONSTRUCTION DETAILS FOR INSTALLATION WATER SUPPLY WELLS

Well
Installation U.S.G.S. Perforation

Number Number Depth Intervals Casing Diameter
(feet) (feet) (inches)

1 15N/4E-24R1 296 175-296 12/16

2 15N/4E-24R2 326 145-160 16
234-310

3 15N/5E-19F1 264 152-251

4 15N/4E-24H1 405 158-288 16

5 15N/4E-24G1 299 112-154 16
210-224
238-280

6 15N/4E-24B1 313 130-156 16
192-213
235-241
252-264
289-299

7 15N/4E-24A1 300 140-270 16(?)

8 15N/5E-19LI 405 129-206 ?
280-293

9 15N/4E-24K1 370 186-330

SOURCE: Page, 1980; Behle AFB Installation Documents.
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eastern part of the Sacramento Valley is generally greater than 0.2

g mg/l. The source of the manganese may be the dark metamorphosed

volcanic materials outcropping at the margin of the basin (DWR, 1978).

"In February 1978, Beale AFB saznled the base water supply wells

"(Wells 1, 2, 4, 5, 6, 7, 8, and 9; Well 3 was out of operation) and one

tapwater sample for presence of trichloroethylene (TCE). None of the

samples showed TCE concentrations above the detection limit of 1.5 parts

per billion (ppb). In August 1983, samples were obtained from Wells 1,

.A 2, 3 and 8 and the TCE concentrations were all below the detection limit

of 0.1 ppb.

Monitoring Well Adjacent to Photographic Waste Injection Wells

A monitoring well was installed in the vicinity of the three photo-
4,

"graphic waste injection wells in 1966 (see Figure 3.8 for location).

The injection wells reach depths in excess of 1,200 feet, and in3ect the

wastes into saline water-bearing strata at depths of 1,104 to 1,164

feet and 1,183 to 1,203 feet. The waste is injected at a rate of 25

gpm, 24 hours a day, 7 days a week.

In June 1983, the Regional Water Quality Control Board sampled the

photographic wastes at the base and analyzed it for the priority pollu-

tants. The results are presented in Table 3.4.

The monitoring well with a 8-5/8 inch diameter casing, reaches a

depth of 352 feet, with perforations at depth intervals of 132 to 172

feet, 192 to 232 feet, and 310 to 352 feet, and gravel packed the entire

length; a sanitary seal was placed in the upper 50 feet between an 8-5/8

inch casing and an outer 16-inch casing.

Ground-water samples are collected from the monitoring well on a

monthly iLasis. The samples are analyzed for cyanide, silver, and bro-

mide. The results of the analyses from January 1982 to December 1983

are shown in Table 3.5. These results show that cyanide was detected

above the detection Uimit (0.1 mg/i) in the amount of 5 mg/l in November

1982, and that broi Ž ie had elevated levels of 10.2 mg1l and 30 mg/l in

July and August 1983, respectively. These analytical results, deviating

from the .-- nd of previous results, have been attributed to laboratory

errors. .. isting bromide data on the untreated photo wastewaters indi-

cate concentrations in the range of 5.0 mg/i (SCS, 1982). It would seem

unlikely that the bromide level could be as high as 30 mg/l as shown in
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TABLE 3.4

CONSTITUENTS IDENTIFIED IN PHOTOGRAPHIC WASTES
BEALE AFB

Constituent Photographic Wastes
mg/l

pH 7.1 (su)

Cyanide - mg/l 0.13
Chromium - mg/l 0.04
Silver - mg/l 0.01
Fluoride - mg/l 0.2

Nitrate as N - mg/l 0.06
COD - mg/i 77
Boron - mg/i 8.0
Sulfates - mg/l 460

Acids

2,4,6 trichlorophenol - ug/l 2.2
Pentachlorophenol - ug/1 7,600
Phenol - ug/l 24

GC/MS Characterization

2-chloro-4,5-dimethyiphenol - ug/i 5.2

2,5,8,11,14 pentaoxapentadecane - ug/i 18
Tetrachlorophenol - ug/l 55

Note: The wastes were analyzed for priority pollutants using EPA Method
625 for acids and base/neutrals, EPA Method 624 for volatiles, and
titration for bromides. Constituents identified above the detection
limits are shown above.

Source: Inspection Report by Edwin Crawford and Karen O'Haire, Regional
Water Quality Control Board, Central Valley Region, dated
12 July 1983.
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TABLE 3.5

ANALYTICAL RESULTS FROM
MONITORING WELL NEAR PHOTOGRAPHIC WASTE INJECTION WELLS

Date of Sample Cyanide Silver Bromide
(mg/i) (ug/1) (mg/1)

1982

7 January <.01 <10. 0.44
3 February <.01 <10. 0.57
2 March <.01 <10. 0.66

21 April <.01 <10. 0.6

4 May <.01 <10. 0.55

1 June <.01 <10. 0.6
6 July <.01 <10. 0.6
3 August <.01 <10. 0.5
8 September <.01 <10. 0.3
5 October <.01 <10. 0.4

3 November 5.00* <10. 0.4
13 December <.01 <10. <0.10

1-983

4 January <.01 <10. 0.5

1 February <.01 <10. 0.4
1 March <.01 <10. 0.5
5 April <.01 <10. 0.3
3 May <.01 <10. 0.4

17 June <.01 <10. 0.3
5 July <.01 <10. 10.2*
2 August <.01 <10. 30.0*
6 September <.01 <10. 0.1

1 November <.01 <10. <0.1
1 December <.01 , <10. <0.1

Note: *Attributed to lab error.

Source: Beale AFB Installation Documents.
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Table 3.5. In addition subsequent sampling results have returned to

normal levels. However, future analytical data should be carefully

screened to assess the possibility of future laboratory anomalies.

Surface-Water Quality

The Environmental Pollution Monitoring Program for surface water at

Beale AFB consists of sampling surface water entering and leaving the

base. Figure 3.11 shows the location of surface water sample collection

points as of 1983. The sampling locations are coded according to the

base nomenclature. The base is using numbers 32 to 44 to identify

surface water sampling sites and samples are collected quarterly. Site

43 is not reported because routine sampling is not accomplished at that

site. Table D.4 (see Appendix D) contains the analytical results of

surface-water samples collected in 1983 from the sampling locations

shown in Figure 3.11.

At sampling location 044, a drainage ditch adjacent to the flight-

line (see Figure 3.11), oil and grease, and trichloroethylene (TCE) was

identified in the March and June samplings. As a result, additional

samples were collected in August 1983, and the samples analyzed for

methylene chloride, TCE, and 1,2-dichloroethylene. The results of this

sampling are also shown in Table D.4. In order to locate the source of

the chlorinated hydrocarbons and to evaluate whether any of these con-

stituents were in the streams on the base additional samples were

collected above and beyond those samples collected to satisfy the EPMP.

In September 1983 surface stream samples were collected for waters

leaving the base. The samples were analyzed by EPA Methods 601 and 602

for volatile halocarbons and aromatics; no constituents were identified

above the detection limit.

Samples from the storm drainage manholes were also collected and

subjected to the same analyses. The compounds identified above detec-

tion limits are shown in Table 3.6. The manholes are located on Figure

3.11. All of these manholes are upstream of monitoring location 044.

BIOTIC COMMUNITIES

The vegetation of Beale Air Force Base is predominantly valley

grassland grading into about a thousand acres of valley and foothill

woodland in the eastern portion of the base. Three streams, Hutchinson
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TABLE 3.6

VOLATILE COMPOUNDS IDENTIFIE IN STORM
DRAINAGE MANHOLES, SEPTEMBER 1983,

BEALE AFS

Storm Drainage Manhole
Compound 19 21A 22 24 29

(ug/1)

Bromodichloromethane -- 5.2 ...--.

Carbon Tetrachlocide -- 2.1 -- 2.5 --

Chloroform -- 3.6 -- 11.5 --

Dibromochloromethane -- 0.9 ...--.

1, 1 -Dichioroe thane -- Trace ......

1,2-Dichloroethane ...... 6.7

1,1-Dichloroethene -- Trace ...--.

1,2-Dichloropropane -- 22.9 ......

Tetrachloroethylene -- Trace ......

,,1,1-Trichloroethane -- 4.0 ......

Trichloroethylene ..-- 3.8 7.2 --

Benzene -- -- -- Trace

Methyl Ethyl Ketone -- 8.0 .... 15.0

Note: See Figure 3.11 for manhole locations. When results were not

reported above then all concentrations are below detectable

limits.

Source: Beale AFB I tallation Documents.
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Creek, Dry Creek, and the smaller Reeds Creek flow through the base.

Riparian vegetation occurs along these watercourses.

Large portions of the valley grassland plant community have been

replaced by introduced annual grasses used for pasturage. Large areas

of the base are leased out for cropland and grazing of cattle. Native

perennial grasses have been reduced significantly in grazed areas

throughout the central valley. Dominant grasses in the area are now

Bromus, Avena, Elymus and Festuca. In the more gently sloping terrain

in the western and southwestern part of the base vernal pools occur in

the grassland. Vernal pools are formed when depressions in the grass-

land fill with water during the winter. They are characterized by a

diverse array of annual grasses and forbs which are restricted to the

unique habitat formed as the pools begin to dry up in the spring

(Ornduff, 1974).

The valley and foothill woodland community is dominated by blue

c.ak, Quercus douqlasii, with an understory of annual grasses. Riparian

vegetation includes Fremont cottonwood (Populus fremontii), willows

(S3lix spp.), and valley oak (Quercus lobata) (Ornduff, 1974). The

California Natural Diversity Data Base reports no endangered or

threatened plant species located on the base (Shaw, 1983). There are no

threatened a.,.imal species nesting on the base; however, the bald eagle

and Peregrine Falcon use the base for foraging.

ENVIRONMENTAL SETTING SUMMARY

The environmental setting data for Beale AFB indicate that the

following characteristics are i.iportant when evaluating past hazardous

waste disposal practices.

1. The mean annual precipitation is 21.73 inches; the net precipi-

tation is - 44.8 inches and the one-year, 24-hour rainfall

event is estimated to be 2.5 inches. These data indicate that

there is little or no potential for precipitation to infiltrate

the surface soils on the base. Also, there is a moderate

potential for runoff and erosion.
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"2. The soil characteristics on the base are a function of the
S.g underlying geology. The geology of the western part of the

( installation consists of sedimentary deposits that have hardpan

Sassociated with soil development. The hardpan appears to be

pervasive even though it varies in thickness and cementation.

The hardpan restricts or eliminates vertical infiltration of

water. Areas underlain by hardpan probably have very limited

recharge capabilities to the aquifer system.

3. Ground water is found at depths ranging from 80 to 90 feet; the

effective base of the ground-water reservoir is at depths of

315 to 525 feet under the base. Recharge to the ground-water

*• aquifers are primarily from the rivers to t!' north, west and

south of the base. Ground-water movement is to the south-
southwest toward a pumping trough located outside the base.

4. The existing ground-water quality appears good, with some

* elevated levels of manganese and iron; these are regional

1 anomalies.

5. There are no known threatened or endangered plant species

Sidentified on Beale AFB. The bald eagle and Peregrine Falcon

use the base for foraging but there are known nesting locations

on the base.

3q
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CHAPTER 4

%' FINDINGS

This chapter presents information for Beale Air Force Base wastes

. generated by past activity, describes past waste disposal methods,

"identifies the disposal and spill sites located on the base, and eval-

uates the potential for environmental contamination.

PAST SHOP AND BASE ACTIVITY REVIEW

To identify past base activities that resulted in generation and

disposal of hazardous waste, a review was conducted of current and past

waste generation and disposal methods. This activity consisted of a

review of files and records, interviews with present and former base

employees, and site inspections.

The sources of most hazardous wastes on Beale AFB can be associated

with one of the following activities:

o Industrial operations (shops)

o Pesticide utilization

o Fire protection training

o Management of fuels

0 Spills

o Hazardous Waste Storage Areas

The subsequent discussion addresses only those wastes generated at

Beale AFB which are either hazardous or potentially hazardous. Poten-

tially hazardous wastes are grouped with and referenced as "hazardous

wastes" throughout this report. A hazardous waste, for this report, is

defined by, but not limited to, the Comprehensive Environmental

4 Response, Compensation and Liability Act of 1980 (CERCLA) or the Cali-

fornia Administrative Code, Title 22. A potentially hazardous waste is

N, 4-1



U,

"one which is suspected of being hazardous although sufficient data are

"not available to fully characterize the material.

Industrial Operations (Shops)

Industrial operations at Beale AFB consist primarily of aircraft

and vehicle maintenance, and repair activities. These and other mission

support operations generate potentially hazardous materials at a number

of industrial shops. The Bioenvironmental EngineeLing (BEE) Office

provided a listing of industrial shops which was used as a basis for

evaluating past waste generation and hazardous material disposal

practices. The BEE individual shop files were also examined for infor-

mation on hazardous material usage, and hazardous waste generation and

disposal practices. From this information, a master list of industrial

shops (Appendix C) was prepared showing building locations, hazardous

"materials handlers, hazardous waste generators, and typical treatment

and disposal methods. Additionally, documents prepared by the base

Civil Engineering Squadron were reviewed to develop further information

on the shops located at Beale AFB.

Shops which were determined to be generators of hazardous wastes,

which could pose a potential for ground-water or surface water contami-

nation, were selected for further evaluation. During the site visit,

interviews were conducted with personnel from the industrial shops,

particularly the shops that generate the largest amounts of hazardous

wastes. Shops generating lesser amounts of hazardous wastes were con-

tacted by telephone. Shop interviews focused on hazardous waste mate-

rials, waste quantities, and disposal methods. Disposal timelines were

prepared for each major hazardous waste from information provided by

shop records, shop personnel and others familiar with the shop's opera-
tions and activities.

Table 4.1 summarizes the information obtained from the detailed

shop review. The table includes a listing of the types of hazardous

wastes generated at the various shops, waste quantities and disposal

methods. Table 4.1 does not include the shops which generate minor

quantities of hazardous waste.

During the early period of activity (1942 through 1947) under

command of the Army, major shops were involved primarily in tank repair.

Many of these were housed in the cantonment area. There are no known

4-2
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i

accounts of waste disposal methods used by the shops. During the
period, 1948 through 1958, under command of the Air Force the base

* andits shops were oriented toward minor vehicle maintenance.

"The period of greatest industrial waste generation has occurred

since the runway and aircraft facilities were completed in 1958. Since

p then most of the industrial shops have been oriented towards aircraft

maintenance and repair. These shops have for the most part remained in

Stheir present location for a number of years. Base-support shops,

* however, such as those in the Civil Engineering Squadron, have moved

several times. The wastes generated in shops at Beale AFB consist

mainly of contaminated jet fuel (JP-4, JP-7, JPTS), waste oils and

lubricants, acid and alkaline cleaning solutions, solvents, paint

strippers, and paints.

In the past most flammable chemicals including oils, fuels and

s-llv,-nts were burned in the fire training areas. This practice was

curtailed in the late 1960's with the imposition of stricter air pollu-

tion control regulations. Thereafter waste solvents and oils were* jaccumulated in a storage tank at the fire training area and hauled off

site by a DPDO contractor.

Contaminated jet fuels (JP-4, JP-7, JPTS) are recycled or down-

graded and reused or used for fire protection training. Waste oils and

lubricants are disposed through the Defense Property Disposal Office

(DPDO) in Sacramento. Since 1982 most of the hazardous or potentially

hazardous wastes have been recycled or disposed of through DPDO.

In the past some of the chemical wastes were reported to have been

discharged to the sanitary and storw sewers or ;llowed to run off onto

surface soils directly adjacent to maintenance f3cilities. The base has

19 oil/water separators (see Table D.6 in Appendix D) which have been

used to remove contaminants from runoff and wasbrack wastes. Oil and

fuels from separators were burned in fire training exercises. Some

oils, paint and solvents from the cantonment area were disposed in the

landfills. The photo wastewater treatment plant was built in 1966 to

treat chemical wastes discharged from the photo laboratory (Building

2145). Sludge from the treatment plant was disposed in the landfill on

base from 1967 to 1978.

4-10
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Pesticide Utilization

The pest control program at the Beale AFB involves routine and

specific job order applications of pesticides. Pesticides are stored in

a locked and covered area of the Entomology Shop in Building 2560.

Before 1981, the Entomology Shop was located in Building 440. Table D.5

in Appendix D includes a list of pest control agents currently in use or

storage. Some herbicides were stor-ed and applied by the Pavement and

Grounds Shop (Building 2565) prior to 1980.

The procedure for the disposal of pesticide containers at Beale AFB

is to place all small containers in labeled drums for disposal by DPDO.

The 55 gallon drums were triple rinsed prior to 1983 and taken to DPDO

for contract disposal. Drums are now taken unrinsed to DPDO. ThE drum

rinse water is collected and used for diluent in the preparation of

future batches. Equipment rinse wash is allowed to run into a gravel

area and percolate into the soil.

Waste Discharge Areas (DA)

Several of the industrial maintenance facilities at Beale AFB were

known to have discharged the wastes generated at the facility onto the

surface soils in areas immediately adjacent to the specific facility.

Nine discharge areas were identified on the base. These areas were

depicted on Figure 4.1 and discussed in the following paragraphs.

Discharge Area No. 1 (DA-1)

Discharge Area No. 1 (West Drainage Ditch) iv a drainage system

which d ains the flightline and surface runoff from the runway ared.

The drainage system discharges through a headwall located about 800 feet

west of the main runway and into a ditch which is filled with vegeta-

tion. Oil absorbent booms are immediately downstream from the headwall.

Surface water quality data (see Table D.4 - Sampling Location 044)

indicated oil and grease and trans-1,2 dichloroethene. Visual observa-

tions indicate that oils have accumulated in the soils of the ditch

adjacent to the headwall.

Discharge Area No. 2 (DA-2)

A sink drain (in Building 1088), used to dispose of neutralized

acid from batteries, was tied into a dry well. The hole was 4 feet in

diameter and approximately 20 feet deep and filled with cobbles. The

4-11
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neutralized acid could have high concentrations of lead. Use of the

edry well was discontinued in 1983.

Discharge Area No. 3 (DA-3)

The SR-71 aircraft is so constructed that it will leak JP-7 while

4, on the ground. It has been estimated that the planes loose about 300

gallons of fuel per week. A major portion of the fuel is lost in the

vicinity of the SR-71 shelter and on Taxiway No. 10. Some of the fuel

runs off the taxiway into an oil-water separator. Another portion of

the fuel runs off into the adjacent storm sewer which is upstream of

DA-1. The soils adjacent to the taxiway area are discolored in areas

indicating potential contamination.

Discharge Area No. 4 (DA-4)

During the period 1962 to 1969, the U.S. Army produced wheat stem

rust (Puccinia graminis tritici). Beale AFB was selected as a produc-

tion sit6 because wheat is not normally grown in the area and operations

would not create hazards to commercial agriculture. In addition, the

Beale site was within the ccnfines of a military establishment where

access to activities would be restricted and controlled. Further,

because stem rust fungus had been present in California since 1928, most

commercial wheat varieties were resistant. The stem rust of wheat

uredospores and the infections do not survive from one growing season to

the next in areas north of the Mexican border region. All operations at

the site were coordinated with and approved by the Corps Research Divi-

sion, Agriculture Research Service, Department of Agriculture which was

provided samples to be checked for purity and authenticity.

In the production process, the spores, diluted with bentonite or

talcum were dispersed over the crop from an agricultural type crop
duster, harvested, sieved to remove coarse contaminants, dried when

necessary, further cleaned with freon, placed in containers from which

'ir was withdrawn, nitrogen added, stored at 40 C and transferred to the

storage site at Rocky Mountain Arsenal, Colorado. Assays for purity and

authenticity "ere conducted at various times during the process and

during storage.

No chemical or biological testing was accomplished at the site

since it was used for fungus production. In 1969, the production stocks

remaining at Beale were crdered destroyed. In the destruction process,
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the material was rendered inactive by carboxide treatment (10% ethylene

oxide, 90% carbon dioxide) for seven days at 4 psig. Each lot of mate-

rial was tested to assure 99.964% kill at 99.5% confidence based on a

statistically designed sampling plan. All of the material was then

rendered unidentifiable by incineration in a multiple hearth furance.

¾ Plant wastewater was also incinerated to prevent agent material from

being released. The residual ash was assayed and plowed into the soil

at the site to a depth of six inches. The entire destruction process

was accomplished successfully in complete cooperation with and guidance

from the U.S. Department of Agriculture and the California Department of

Food and Agriculture.

*• The only chemicals used at the site, as noted above, were freon,

carbon dioxide, ethylene oxide and possibly trichloroethylene. Actual

"quantities used are not available. Table D.8 (see Appendix D) describes

r- the changes in levels of chemical elements in the soil at the site after

incorporation of the incineration residue into the soil.

Discharge Area No. 5 (DA-5)

Discharge Area No. 5 (J-58 Test Cell Drainage Ditch) is located

just off Doolittle Drive adjacent to Building 1154. The area receives

runoff from the test stand which is used to test SR-71 engines. The

chemicals which may have run off include JP-7, soap, oil, TCE and

PD-680. The ditch area adjacent to the test stand was observed to be

discolored during the site visit.

Discharge Area No. 6 (DA-6)

Discharge Area No. 6 (J-57 Test Cell Drainage Ditch) is located

adjacent to Building No. 1247. The area has received runoff from the

test stand which has been used to test B-52 and KC-135 engines. Chemi-

cals which have runoff into the drainage area include JP-4, PD-680 and

"soap. Some contamination was observed at the time of this study.

Discharge Area No. 7 (DA-7)

V Discharge Area No. 7 is a drainage ditch located behind Building

No. 1225 (AGE maintenance). The soils adjacent to the paved vehicle

parking area have received quantities of oil in the past. Some con-

taminated surface soils have been removed and replaced with uncontam-U
inated soils.

e4 4-14



Discharge Area No. 8 (DA-8)

Discharge Area No. 8 (Transformer Oil Drainage Area) is a diked

area adjacent to 34th Street near B Street. The area was used from 1977

to 1979 to drain transformers before bringing them into the shop for

repair. During the site visit, no contamination was visible. Eleven

* soil samples were later coll,!cted by base personnel in January 1984

which indicated that PCB concentrations were below the detectable limit

"of 0.5 mg/kg. One sample was 14 mg/kg of PCB. These low values do not

pose a potential for contaminant migration.

Discharge Area No. 9 (DA-9)

Since 1981, wash water from cleaning pesticide application tanks is

discharged to a gravel area adjacent to Building 2560 and allowed to

percolate into the ground. This site could represent a potential for

contaminant migration.

. Discharge Area No. 10 (DA-IO)

Prior to 1981, for approximately a 15-year period, the Entomology

Shop was located in Building 440. The mixing area (adjacent to the

southeast corner of the building) and a low lying area (approximately 50

feet due east from ths southeast corner of the building) received spills

of chemicals in the past.

Fire Protection Training Areas (FPTA)

The Fire Department has operated two fire protection training areas

(FPTA) since the activation of Beale AFB. The following list gives

specific designations for these areas and identifies their approximate

period of use. Figure 4.1 depicts their relative location on the base

"while Figure 4.2 indicates their exact location (see Appendix F).

Fire Protection Training Areas Period of Operation

FPTA No. 1 1958-1971

FPTA No. 2 1972-Present

"Fire Protection Training Area No. 1

From approximately 1958 until 1971, the fire department conducted

fire protection training exercises within a half acre area located

adjacent to the intersection of J and 27th Streets.
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"Until the late 1960's, combustible waste chemicals were accumulated

* in a shallow two toot deep basin in the FPTA. These chemicals were

Sreported to have included waste oils, spent solvents, and jet fuel.

* Chemicals were accumulated weekly and burned in the basin. Other chemi-

cals were accumulated in 55-gallon drums and burned in the same basin.

* The basin area did not have a liner system nor was there any pre-

application of water to prevent the percolation of the waste chemicals

[ into the soil. The materials were applied directly to the soil and

-[ ignited.

Fire Protection Training Area No. 2

The new fire protection training area was constructed and put into

operation in 1972 (FPTA No. 2). At that time, the use of EPTA No. 1 was

discontinued. FPTA No. 2 is located just west of FPTA No. 1. The basin

is approximately 150 feet in diameter and is surrounded by a 12-inch

berm. A drain has been installed in the center of the FPTA to direct

* the runoff to a nearby unlined pond. Discharge from the pond is

"directed to a nearby ditch. The new fire protection training area is

"operated in a different manner than FPTA No. 1. Only contaminated jet

N fuel is burned and the burn area is first saturated with water before

the fuel is applied.

In the early 1970's, two 23,000-gallon tanks were used at the FPTA

to accumulate flammable wastes. The north tank was designated for

* contaminated fuels while the south tank was used to accumulate mixed

wastes. Stricter air pollution regulations prevented the fire depart-
'I-

ment from burning mixed wastes. The south tank was then pumped out by a

contractor from the late 1960's to the present time.

- On May 19, 1983, approximately 3,000 to 5,000 gallons of liquid

containing lead and chromium was pumped out of the underground tanks

onto the soil south of the storage area. Fourteen soil samples were

- taken in the general spill area and only one sample contained a lead

value of 1,250 ug/gm which is above the California cleanup standard of

"1,000 ug/gm (see Table D.9).

Management of Fuels

The Beale AFB petroleum handling system includes substantial

:-N volumes of: JP-4, JP-7, and JPTS jet fuels; diesel fuel; motor vehicle

"gasoline (MOGAS); unleaded gasoline; and No. 2 fuel oil. The petroleum
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storage facilities and their locations and capacities are identified in

"Table D.7 (see Appendix D). The fuels are delivered by pipeline, train

or truck to on-base storage tanks. Jet fuels (JP-4 and JP-7) are pumped

"Z through a pipeline to hydrant systems for refueling aircraft. Trucks

"are also used to refuel the aircraft.

Tanks are checked for cleaning periodically. When cleaning is

required, the tanks are emptied to other available storage. Contami-

nated fuel is recycled or used in fire protection training. An off-base

contractor conducts the tank cleaning operations and removes and dis-

poses of any resulting sludges.

SMills

Numerous small spills of fuels and oils were confirmed by base

records and interviews with base personnel. These spills occurred onto

paved areas or inside shop areas and were contained with absorbent

materials or washed into the drainage system to an oil-water separator.

As a result, no potential for environmental contamination is associated

with these small spills. There have been no known major spills of fuels

or oils which present a potential for contaminant migration.

WHazardous Waste Storage Areas (HWS)

Several areas around Beale AFB have been designated for the storage

¾ of hazardous waste. Many of the hazardous wastes such as oils and

solvents have been temporarily stored in drums and bowsers at the point

of generation. When a sufficient quantity of these wastes have been

accumulated, they have been transferred to the bulk hazardous waste

storage areas (see Figure 4.3). Table 4.2 identifies these storage

areas and the types of waste stored at each location.

DESCRIPTION OF PAST ON-BASE TREATMENT AND DISPOSAL METHODS

1%, The facilities on Beale AFB, which have been used for the manage-

"ment and disposal of waste, can be categorized as follows:

o Landfills

o Sewage Treatment Plant

o Photo Wastewater Treatment Plant

0 Storm Drainage

0 o Explosive Ordnance Disposal Area
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TABLE 4.2
HAZARDOUS WASTE STORAGE AT

"BEALE AFB

Site Facility Facility Description of Waste Material
Name No. Storage Facility In Storage

HWS-1 Civil Engineering Behind Bldg. Drum storage - Oils, solvents

2539 Fenced/asphalt

storage yard

HWS-2 Transportation Behind Bldg. Drum storage - Oils, solvents
2470 Fenced storage

yard
1-2000 gallon Used oil
above ground

tank

HWS-3 Fire Training 2 - 23,000 Contaminated
gallon under- fuel, waste
ground storage oils and

tanks solvents

HWS-4 Aircraft Wash Near Taxiway Drum storaqe Oils, solvents
Rack No. 10

HWS-5 Auto Hobby Shop Behind Bldg. 500 gallon Used oil
2427 under-ground

storage tank

HWS-6 PAVE PAWS Behind Bldg. 2,000 gallon Used oil
5760 under-groundtank

HSW-7 Interim Central Bldg. 1317 Building with PCB Transformers,
Storage concrete floor, Waste chemicals

controlled
access area
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Three landfills, used for the disposal of refuse, were identified
at Beale AFB. Landfill locations have been identified on Figure 4.4 and

a summary of pertinent information concerning each landfill has been

presented in Table 4.3.

Landfill No. 1

Landfill No. 1 is located in the southwestern sector of the base

behind the sludge dewatering beds at the sewage treatment plant. The

landfill area was identified from aerial photos and employee interviews.

The landfill is approximately 4 acres and was used in the early 1940's.

No specific information was uncovered regarding wastes disposed or

method of operation.

Landfill No. 2

Landfill No. 2 is located in the southern sector of the base. The

landfill is approximately 56 acres and was used for refuse disposal

between the early 1950's and 1980. Wastes were placed in trenches and

burned daily until the late 1960's. The burning operation was discon-

tinued because of stricter air pollution control regulations. There-

after, the landfill was operated as a sanitary landfill. Only small

quantities of waste chemicals and petroleum were disposed in the land-

fill. From 1967 until 1978, approximately 380 cubic yards of sludge

from the dewatering beds at the Photo Wastewater Treatment Plant (see

discussion below) were disposed in the landfill. The sludge has been

classified as a hazardous waste using the EP toxicity test.

Landfill No. 3

Landfill No. 3 is located east of Landfill No. 2 off 6th Street.

The landfill was started in 1981 and is currently in use. It currently

comprises about 40 acres. The landfill received primarily general

refuse and only small quantities of waste chemicals are suspected of

being disposed of directly in this landfill.

Sewage Treatment Plant

Beale AFB has operated a sewage treatment plant from the 1940's

through the present. The plant is located in the southwest portion of

the base (see Figure 4.4). The plant has a design capacity of 5.0

million gallons per day and includes comminutors, two high rate trick-

ling filters, primary and secondary clarifiers, two digesters, sludge
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%i• drying beds and a 3 million gallon polishing pond. During the summer

period, a portion of the effluent is applied to the base golf course.

"During other periods, the effluent is discharged to Hutchinson Creek.

From 1955 to 1977, the plant would annually experience three to

four major fuel spills which would upset the treatment plant. There

"were approximately threc major fish kills during that period.

1 Photo Wastewater Treatment Plant

In 1966, a wastewater treatment plant was constructed to treat

wastewaters from the photo laboratory (see Building 2145). The waste-

water runs through a silver recovery unit at Building 2145. From there,

I the water is pumped approximately 2.5 miles *to the photo wastewater

"treatment plant (see Figure 4.4). The average flow is 36,000 gpd and

the plant contains equalization, chemical flocculation, settling, fil-

tration and effluent disposal in three injection wells. At the current

time, one of the wells is not in operation.

9% In 1975, the synthetic liner in the equalization pond was gunited

becaase the liner had developed cracks. Soils in the area were tested
-5

previously and indicated a permeability of 110 cm/nec.

lwhen the plant started operation in January 1S67, sludge was dried

in two concrete drying beds. When the sl.dge was dry, it was placed in

- the Landfill No 2. In 1974, the current unlined sludge ponds were

constructed and used during the winter months, however, the plant con-

tinued to use the concrete drying beds during the summer months. Any

sludge dried in the concrete drying beds was placed in Landfill No. 2.

In November 1978, the concrete drying beds were phased out and all

"photowaste sludge was placed in the current sludge ponds. The first

time any sludge from the current sludge ponds was disposed of was in

Sdptember 1983 when approximately 380 cubic yards of sludge wsa disposed

off-site in a state approved Class I facility.

To limit corrosion in the photo wastewater system, Dowicide G (con-

* taining pentachlorophenate) is added to the wistewater. This procedure

"has been in use since 1967. Whenever the system was shut-down to change

filters or fcr maintenance, as much as 500 to 2000 gallons of photowabte

plant effluent was flushed onto the ground at the wells or the filters

at the plant. This was done to clean out any corrosion in the lines so

tha filters would not immediately plug up again. From 1967 tc 1984,

I 4-24
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"this procedure occurred approximately 12 times/year. Since the state

expressed conccrn over this operational procedure in February 1984, this

practice of flushing the lines has been stopped.

In February 1984, the California Regional Water Quality Control

Board took soil samples for pentachlorophenol at the photowaste treat-

p iment plant Well No. 2 and adjacent to the filters at the plant. Results

• "were 3.1 ppm at Well No.2 and 0.3 ppm at the filters. California phenol

"standards for soil are 1.7 ppm if there is potential for surface run-off

and 21 ppm if there is no surface run-off potential. The base is

waiting for a state letter directing appropriate clean-up actiona.

Storm Drainage

The surface drainage system at Beale AFE comorises stc-m sewers

which discharge to well defined drainage ditches. The major drainage

ditches discharge to three main creeks that traverse the base. (Refer

to Chapter 3, Drainage, for additional information.)

Since the initial operations began at Beale AFB, the storm sewers

ZJ served as one method for disposing of liquid wastes. Any spills which

occurred in maintenance areas were routinely washed down the storm

"sewers. Fuel spills occurring along the flightline areas were rinsed

with large volumes of water directly into the surface drainage system.

Many of the washracks located throughout the base were also known to

Shave discharged into the surface drainage system. It is therefore

likely that only until recently, the storm drainage system was the

carrier of soaps, solvents, fuels and oils. Many of the non-miscible

materials (i.e., fuels and oils) may have been retained on-base by means

of booms and other containment measures. The miscible compounds would

however have been discharged with the storm water.

Fxplosive Ordnance Disposal Area (EOD)

The explosive ordnance disposal (EOD) irea on Beale AFB is shown in

SFigure 4.4. The EOD area consists of a depressed area for detonation of

active explosives. The detonation remains are disposed of in the

depressed area at the center of the EOD area. The remains after burni'

"are inspected to allow removal of any unburned ammunition and the burned

portion is disposed of at the site. There is no potential for

contaminant migration from the EOD area.
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EVALUATION OP PAST DISPOSAL ACTIVITIES AND FACILITIES

"The review of past operation and maintenance functions and past

waste management practices at Beale AFB has resulted in the identifi-

cation of sites wnich were initially considered as areas of concern with

regard to the potential for contamination, as well as the potential for

the migration of contaminants. These sites were evaluated using the

Decision Tree Methodology referred to in Figure 1.1. Those sites which

were considered as not having a potential for contamination were deleted

from further consideration. ThoLa sites which were considered as having

a potential for the occurrence of contamination and migration of con-

taminants were further evaluated using the Hazard Assessment Rating

Methodology (GARM). Table 4.4 summarizes the Aecision tree log.c used

for each of the areas of initial concern. Operational procedures at

* several of the sites studied were deemed to warrant review and modi-

fication under other base environmental programs. These sites were

identified under the column (Refer to Lase Environmental Programs") in

Table 4.4.

All of the sites identified on Table 4.4 were evaluated using the

aazard 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. The details of the rating procedures are

.4 presented in Appendix G. Results of the assessment for the sites are

"summarized in Table 4.5. The HARM syscem is designed to indicate the

"relative njed for follow-on action. The information presented in Table

4.5 is intended for assigning pricrities for further evaluation of the

Beale AFB disposal areas (Chapter 5, Conclusions and Chapter 6, Recom-

mendations). The rating forms for the individual waste disposal sites

"at Beale AFB are presented in Appendix H. Photographs of some of the

key disposal sites are included in Appendix F.
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TABLE 4.5
SUMMARY OF HARM SCORES FOR POTENTIAL CONTAMINATION SOURCES

Waste Was to Overal 1
"Receptor Characteristics Pathways management Total

Rank Site Subecore Subecore Sibscore Factor Score

" D1 s.charqe Area No. I - 52 100 100 1.0 84
West Drainage Ditch

Photo Wantewater 59 100 67 1.0 75
Treatment Plant

3 Photo Waste Injection 59 90 67 1 .0 72

well No. 2

4 Fire Protection Train- 39 10i 54 1.0 64
inq Area No. 1 4 2

* 5 Discharge Area No. 2 - 42 80 54 1.0 59
Batts"r Shop Dry Well

6 Dischar•e Area No. 3 - 42 64 54 1.0 53
.. SR-71 Shelter Area

7 Landfill No. 2 Si 38 67 1.0 52

a Discharge Area no. 4- 59 30 67 1.0 52
Army Sioloqical pro-
duction Site

9 Discharge Are& No. 6 - 42 6s 54 1.0 52
J-57 Test Call

10 Discharge Area No. 9 - 38 60 54 1.0 51
n lt lmooqy Bldg. 2560

11 Discharge Area no. S - 36 60 54 1.0 50
3-58 Test Cell

12 Discharge Are No. 7 - 42 48 54 1.0 48
AGE Naintenanoe/
Drainage Area

13 Discharge Area No. 10 - 40 60 46 1.0 48
.ntomoloqy 314k. 440

14 Landfill No. 1 59 16 67 1.0 47

15 Discharge Area No. - 38 40 54 1.0 44
Transformer Drainage
Area

16 Landfill no. 3 51 20 46 1.0 39
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PIN TABLE 4.5
SSUMMARY OF HARM SCORES FOR POTENTIAL CONTAMINATION SOURCES

waste Waste overall

ROCtOr Charactris tics Pathways Management Toal
Rank Site Subscore Subscore Subscore Factor Score

I Discharge Area No. 1 - 52 100 100 1.0 84
<..'" west Drainage Ditc-h

2 Photo Wastewater 59 100 67 1.0 75
Treatment Plant

s3 Photo wate Injection 59 90 67 1.0 72

Wel no. 2

4 Fire Protection Train- 39 100 54 1.0 64
ing Areas No. 1 & 2

S Disch.arge Area No. 2 - 42 80 54 1.0 59

C 6 Discharge Area No. 3 - 42 64 54 1.0 53
*SR-71 Shelter Area

7 Landfill No. 2 51 38 67 1.0 52

a Discharge Area No. 4 - 59 30 67 1.0 52
Army Biological Pro-
duction Site

"9 Discharge Area No. 6 - 42 60 54 1.0 52
J-57 Test Cell

10 Discharge Area No. 9 - 38 60 54 1.0 51
zntcuology Bldg. 2560

11 Discharge Area No. 5 - 36 60 54 1.0 50
J-58 Test Cell

12 Discharge Area No. 10 - 40 60 46 1.0 49
Entomology Bldg. 440

13 Discharge Area No. 7 - 42 48 54 1.0 48
AG. Maintenance/
Drainage Area

14 Landfill No. 1 59 16 67 1.0 47

15 Discharge Area No. 8 - 3•8 40 54 1.0 44
Transformer Drainage
Area

16 Landfill No. 3 51 20 46 1.0 39
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CHAPTER 5

SCACONCLUSIONS

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

is the potential for environmental contamination resulting from past

waste disposal practices and to assess the probability of contaminant

Smigration from these sites. The conclusions given below are based on

field inspections, review of records and files, review of the environ-

mental setting, and interviews with base personnel, past employees, and

federal, state, and local government employees. Table 5.1 contains a

list of the potential contamination sources identified at Beale AFB and

a summary of the HARM scores for those sites is summarized below. The

follow-on recommendations are presented in Chapter 6.

Ji DISCHARGE AREA NO. 1 (WEST DRAINAGE DITCH)

Discharge Area Nu. I (West Drainage Ditch) is a drainage system

"* which receives runoff from the flightline as well as the runway area.

The drainage system discharges through a headwall located about 800 feet

Swest of the main runway. The site has a high potential for environ-
mental contamination. Surface water quality data has documented oil and

grease, trans-1,2 dichloroethene and trace amounts of TCE. Visual

observations at the headwall indicate that oil has accumulated in the

soils located in the ditch. Surface soils in the area typically com-

prise medium textured hardpan and claypan soils which have a charac-

teristically low permeability. The site received a HARM score of 84.

PHOTO WASTEWATER TREATMENT PLANT AND INJECTION WELL NO. 2

"The Photo Wastewater Treatment Plant has a significant potential

for environmental contamination and follow on investigation is war-

ranted. The plant has been used since 1966 to treat photo wastes which

contain silver and cyanide. In 1974, two unlined sludge ponds were

constructed and used during the winter months to hold sludge. This
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TABLE 5.1

SITES EVALUATED USING THE
HAZARD ASSESSMENT RATING METHODOLOGY FORMS

BEALE AFB

Date of Overall

Rank Site Name Operation Total
or Occurrence Score

1 Discharge Area No. 1 - West Drainage 1965-1984 84
"Ditch

"2 Photo Wastewater Treatment Plant 1967-1984 75

3 Photo Waste Injection Well No. 2 1967-1984 72

4 Fire Protection Training Areas No. 1 & 2 1958-1984 64

S5 Lischarge Area No. 2 - Battery Shop 1960's-1984 59
Dry Well

6 Discharge Area No. 3 - SR-71 Shelter Area 1966-1984 53

7 Landfill No. 2 1950's-1980 52

8 Discharge Area No. 4 - Army Biological 1962-1969 52
Production Site

9 Discharge Area No. 6 - J-57 Test Cell 1960's-1984 52

10 Discharge Area No. 9 - Entomology 1981-1984 51
Bldg. 2560

11 Discharge Area No. 5 - J-58 Test Cell 1960's-1984 50

12 Discharge Area No. 7 - AGE Maintenance/ 1960's-1984 48
5 Drainage Area

13 Discharge Area No. 10 - Entomology 1965-1980 48
Bldg. 440

14 Landfill No. I 1940's 47

15 Discharge Area No. 8 - Transformer 1977-1979 44
Drainage Area

16 Landfill No. 3 1981-1984 39

Note: This ranking was performed according to the Hazard Assessment
Rating Methodology (HARM) described in Appendix G. Individual
site rating forms are contained in Appendix H.
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practice was continued until 1978 when the ponds were used year round to

* handle sludge. The sludge from the plant is identified as a hazardous

• waste. In 1975, the original synthetic liner in the plant's equaliza-
tion basin was gunited because the liner had developed cracks. From

. 1967 until 1984, whenever the treatment plant was shut down for main-

tenance, treated effluent (500 to 2,000 gallons) containing penta-

chlorophenol was discharged to the ground in the vicinity of the filters

'-•, and injection well No. 2. Surface soils in the area typically comprise

medium textured hardpan, which has a characteristically low permeabi-

K' lity. The treatment plant site received a HARM score of 75. The photo

injection well No. 2 received a scora of 72.

FIRE PROTECTION TRAINING AREAS NO. 1 AND 2

"Fire Protection Training Areas No. 1 and 2 have been used since

1958 for conducting fire training exercises. The sites have been corn-

"* ' bined because of their close proximity and have a significant potential

for environmental contamination and follow on investigation is

warranted. From 1958 until the late 60's, combustible waste chemicals

were accumulated in an unlined basin and burned weekly. Other chemicals

were stored at the area in 55-gallon drums and later in two 23,000

gallon underground tanks. The soils in the area contain hardpan which

"has a very low permeability. The site received a HARM score of 64.

-• DISCHARGE AREA NO. 2 (BATTERY SHOP DRY WELL)

Discharge Area No. 2 has a significant potential for environmentalScontamination and follow on investigation is warranted. Approximately

24 gallons per month of neutralized battery acid was discharged to a dry

well adjacent to Building 1088. The discharge could have high lead

"concentrations. This dry well has been in use at least since 1972. Use

of the dry well was discontinued in 1983. The soils in the area contain

hardpan which has a very low permeability. The site received a HARM

score of 59.

*• DISCHARGE AREA NO. 3 (SR-71 SHELTER AREA)

The ground operation of the SR-71 aircraft results in about 300

gallons per week of JP-7 being lost in the vicinity of the SR-71 shelter

5-3



area and on Taxiway No. 10. Some of the fuel runs off from the taxiway

onto soil before reaching an oil-water separator. The area has a signi-

. ficant potential for environmental contamination and follow on investi-

gation is warranted. The soils in the area contain hardpan which has a

, "very low permeability. The site received a HARM score of 53.

LANDFILL NO. 2

Landfill No. 2 was operated from the early 1950's until 1980. The

site is approximately 56 acres and was used primarily for refuse dis-

posal. Small amounts of chemicals were disposed in the landfill along

with about 380 cubic yards of hazardous sludge from the photo wastewater

- treatment plant. The site does not have a significant potential for

environmental contamination because of its large size (56 acres) and the

""- large volume of non-hazardous waste present. The landfill is located inWI
hardpan which has a low permeability. The site received a HARM score of

52.

DISCHARGE AREA NO. 4 (ARMY BIOLOGICAL PRODUCTION SITE)

Discharge Area No. 4 was a U.S. Army biological test site located

in the southwestern portion of the base. The site was used to produce

wheat stem rust from 1962 to 1969. During production, the chemicals

"used on-site were freon, carbon dioxde, ethylene oxide and possibly

TCE. In 1969, production stocks of whet stem rust were chemically

treated, incinerated and the ash plowed into the soil on the site. The

Army has indicated that the site has been decontaminated. The site

does not have a significant potent±al for contamination. The site

received a HARM score of 52.

DISCHARGE AREA NO. 6 (J-57 TEST CELL)

Discharge Area No. 6 (J-57 Test Cell) is located adjacent to

Building 1247. Chemicals discharged include JP-4, PD-680 and soap. A

slight degree of soil contamination was observed at the time of the

study. The soils in the area contain hardpan. The site received a HARM

score of 52.

5-4
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DISCHARGE AREA NO. 9 (ENTOMOLOGY - BLDG. 2560)

V• Since 1981, wash water from cleaning pesticide application tanks

• was discharged to a gravel area adjacent to Building 2560 and allowed to

percolate into the soil. The site does not represent a potential for
* ' contaminant migration. Soils contain hardpan. The site received a

score of 51.

DISCHARGE AREA NO. 5 (J-58 TEST CELL)

Discharge Area No. 5 (J-58 Test Cell) is located adjacent to
*44

Building 1154. The test cell is routinely used to test the SR-71 jet

U engine. Wastes which may have run off include JP-7, soap, oil, TCE and

.*. PD-680. The soils in the ditch adjacent to the test cell are oil

"stained. The site received a HARM score of 50.

.c..c. DISCHARGE AREA NO. 7 (AGE MAINTENANCE/DRAINACE DITCH)

Discharge Area No. 7 is a drainage ditch located behind Building

No. 1225 (AGE maintenance). Vehicles parked on the paved area adjacent

to the drainage ditch have leaked oil and hydraulic fluids on the ground

over a long period of time. Some of the contaminated soils have been

removed in the past. The soils contain hardpan and very impervious.

The site received a HARM score of 48.

DISCHARGE AREA NO. 10 (ENTOMOLOGY - BLDG. 440)

Discharge Area No. 10 is located adjacent to Building 440. From

1965 to 1980, the building was used by Entomology and two areas outside

the building received spills of chemicals. The soils in the area around

the building contain hardpan. The site received a HARM score of 48.

- The site does not have a significant potential for contaminant migra-

ption.

LANDFILL NO. 1

. Landfill No. 1 is located in the southwestern sector of the base

behind the sludge dewatering beds at the sewage treatment plant and

adjacent to Hutchinson Creek. The site was identified from aerial

photos and employee interviews. The site received refuse but the exact

operation was not able to be determined. The site was used in the
,>..
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1940's. The site does not have a significant potential for contaminant

migration. The site received a HARM score of 47.

,'[ DISCHARGE AREA NO. 8 (TRANSFORMn .RAINAGE AREA)

Discharge Area No. 8 (Transformer Drain Area) is located near 34th

"and B Streets. The diked area was used from 1977 to 1979 to drain

transformers before bringing them into the shop for repair. No visible

contamination was present at the site. The soils contain hardpan.

"Eleven soil samples subsequently collected by base personnel indicated

that PCB concentrations were below the detectable limit of 0.5 mg/kg.

One sample was 14 mg/kg of PCB. The site does not have a significant

potential for contaminant migration. The site received a HARM score of

"44.

LANDFILL NO. 3

"Landfill No. 3 is located east of Landfill No. 2 on 6th Street.

The landfill was started in 1981 and is currently in use. The site

comprises about 40 acres. The landfill has received general refuse and

- only small quantities of chemicals are suspected of being disposed in

this landfill. The site does not have a significant potential for
'hi,

contaminant migration and received a HARM score of 39. The site has

characteristic hardpan soils which are impermeable.

Fi
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CHAPTER 6

RECOMMENDATIONS

Six sites were identified as having the potential for environmental

contamination (see Figure 6.1). These sites have been evaluated using

the HARM system which assessed the~ir relative potential for contami--

nation. Each of the sites were determined to have sufficient evidence

to indicate a potexitial for environmental contamination. Additional

data concerninlg these sites will be required in order to clearly

ascertain wheth-)r or not these sites have contributed toward environ-

mental contamination. Therefore, the following recommnendations have

been developed for each of these sites.

PHASE II MONITORING RECOMMENDATIONS

The following recommendations are made to further assess the

potential for environmental contamination from waste disposal areas at

Beale APB. The recommended actions are a one-time sampling program to

determine if contamination does exist at the site. If contamination is

confirmed, the sampling program may need to be expanded to further

quantify the extent of contamination. The recommended monitoring pro-

gram for Phase IT is summarized in Table 6.1.

The recommended monitoring for the six sites at Beale AFB involve

soil sampling. Lysimeters and/or grovind-vater monitoring wells are not

recommended at this time due to the presence of hardpan and its restric-

tion of downward ground-water movement to the water table (approximately

~ - 80 to 90 feet below the ground surface). Additionally, there is a net

precipitation of -44.8 inches, further restricting recharge in the area

of the sites. Soil sampling is considered adequate for the initial

sampling program to determine if contamination does exist at the site.

6-1



FIGURE 6.1
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Soil cores should be of sufficient depth to penetrate the hardpan

to determine if contamination has migrated through the hardpan. The

drive-casing technique should be used to case the borehole after soil

cores are obtained. An organic vapor analyzer (OVA) or similar equip-

"ment should be used to monitor the borehole and immediately surrounding

air space during the coring operations. Following the soil coring, the

casing should be removed and the borehole should be back-filled with

bentonite pellets to the ground surface. OVA may be used to determine

chemical contamination by indicating elevated organic vapor levels

(above ambient) in boreholes, specific lengths of core sample or in air

during the coring operation. The use of OVA is useful in minimizing the

overall nimber of soil analyses, which have to be submitted for labora-

*q• to-y analysis.

Discharge Area No. 1 - West Drainage Ditch

"Four soil core borings should be collected at Discharge Area No. 1

"" to a depth of approximately five feet. One soil core boring should be

- east of the drainage area and not influenced by possible contamination

and three soil core borings should be within the drainage ditch (in the
Svicinity of headwall) where visible observations indicate possible

' contamination. Solvent extraction analyses should be performed on

sections of the soil core where the OVA indicates probable contamix.a-

tion, where visible observations indicate possible contamination and/or

where lithologic changes are visible (i.e., at contact of hardpan).

, Analyses should be for the parameters in List A, Table 6.2.
Photo Wastewater Treatment Plant

Six soil core borings should be collected at the Photo Wastewater

Treatment Plant to a depth of approximately five feet. One soil core

boring should be north of the unlined sludge dewatering ponds and not

influenced by possible contamination and three soil core borings should

be south of the ponds. Two soil core borings should be collected in the

vicinity of the filter unit. The solvent extraction method should be

performed for organic analyses and the metal digestion method should be

performed for metal analyses. Core sections for analyses should be

selected based on OVA indications, visible observations, and/or litho-

logic changes. Analyses should be for the parameters in List B, Table

6.2.
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TABLE 6.2

"RECOMMENDE LIST OF ANALYTICAL PARAMETERS

"BEALE AFB

List A

Oil and Grease Trans-1,2 Dichloroethene

- Total Organic Halogen Trichloroethylene (TCE)

Total Organic Carbon pH

List B
"I%

N Cyanide Total Organic Carbon

1% Chromium Total Organic Halogen

Silver Sulfate

"n Bromide pH

Pentachlorophenol

"List C

"Oil and Grease pH

Total Organic Halogen Benzene

,4 Total Organic Carbon Methyl Ethyl Ketone (MEK)

Trichloroethylene (TCE) Lead

Chromium

I"
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Photo Waste Injection Well No. 2

Three soil core borings should be collected in the vicinity of

Injection Well No. 2 to a depth of approximately five feet. Core

sections for analysis should be selected based on OVA indications,

visible observations and/or lithologic changes. Analyses should be for

pentachlorofheliol.

Fire Protection Training Areas No. I and 2

Six soil core borings should be collected in the area of Fire

Protection Training Areas No. 1 and 2 to a depth of approximately five

feet. One soil core boring should be collected north of FPTA No. 2 and

not influenced by possible contamination. One soil core boring should

be between the unlined pond and the drainage ditch near FPTA No. 2. One

soil core boring should be approximately 100 feet south of the under-

ground tanks and three soil core borings should be in the area of FPTA

No. 1. Core sections for analyses should be selected based on OVA

indications, visible observations and/or lithologic changes. Analyses

should be for the parameters in List C, Table 6.2.

Discharge Area No. 2 - Battery Shop Dry Well

One soil core boring should be collected from the sink dry well at

Discharge Area No. 2. Steel casing should be driven through the cobble

fill to the bottom of the dry well. A soil core should then be taken

below the bottom of the ',ell to a depth of five feet. Sections of the

core for analyses should be selected based on visible observations

and/or lithologic changes. The acid digestion method should be used for

analyses of lead content. Soil pH should also be tested.

Discharge Area No. 3 - SR-71 Shelter Area

Ten soil core borings should be collected in the vicinity of Dis-

charge Area No. 3 to a depth of approximately five feet. One soil core

boring should be north of and not influenced by the discharge while nine

soil core borings should be west of the SR-71 aircraft shelter area

where surface soil contamination is visible. Core sections for analyses

should be selected based on visible observations and/or lithologic

changes. Analyses should be for the parameters in List A, Table 6.2.
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RECOMM4ENDED GUIDELINES FOR LAND USE RESTRICTIONS

It is desirable to have land use restrictions for the identified

waste sites for the following reasons: (1) to provide the continued

protaction of human health, welfare, and the environment; (2) to insure

that the migration c:-. potential contaminants is not promoted through

improper land uses; (3) to facilitate the compatible development of

future USAF facilities; and (4) to allow for identification of property

which may be proposed for excess or outlease.

The recommended guidelines for land use restrictions at each of the

identified waste sites at Beale Air Force Base are presented in Table

6.3. A description of the land use restriction guidelines is presented

in Table 6.4. Land use restrictions at sites recommended for Phase II

monitoring should be re-evaluated upon the completion of the Phase II

monitoring program and changes made where appropriate.
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TABLE 6.4

DESCRIPTION OF GUIDELINES FOR LAND-USE RESTRICTIONS

Guideline Description

Construction on the site Restrict the construction of structures
which make permanent (or semi-permanent)
and exclusive use of a portion of the
site's surface.

Excavation Restrict the disturbance of the cover or
subsurface materials.

Well construction on or Restrict the placement of any wells
near the site (except for monitoring purposes) on or

within a reasonably safe distance of the
site. This distance will vary from site
to site, based on prevailing soil
conditions and ground-water flow.

Agricultural use Restrict the use of the site for
agricultural purposes to prevent food
chain contamination.

Silvicultural use Restrict the use of the site for silvi-
cultural uses (root structures could
disturb cover or subsurface materials).

Water infiltration Restrict water run-on, ponding and/or
irrigation of the site. Water infiltra-
tion could produce contaminated leachate.

Recreational use Restrict the use of the site for rec-
reational purposes.

Burning or ignition sources Restrict any and all unnecessary sources
of ignition, due to the possible presence
of flammable compounds.

Disposal operations Restrict the use of the site for waste
disposal operations, whether above or
below ground.

Vehicular traffic Restrict the passage of unnecessary
vehicular traffic on the site due to the
presence of explciive material(s) and/or
of an unstable surface.
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TABLE 6.4
(Continued)

DESCRIPTION OF GUIDELINES FOR LAND-USE RESTRICTIONS

Guideline Description

Material 3torage Restrict the storage of any and all
liquid or solid materials on the site.

Housing on or near the site Restrict the use of housing structures on
or within a reasonably safe distance of
the site.
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Biographical Data

Charles M. Mangan

Senior Environmental Engineer

Personal Information

Date of Birth: 23 August 1944

Education

B.S. in Civil Engineering, 1966, Newark College of Engineering
M.S. in Civil Engineering, 1967, New York University

Professional Affiliations

Registered Professional Engineer (Tennessee No. 11607, Georgia
Pendinýg, New Jersey No. 18366, New York No. 48280)

Diplomate - American Academy of Environmental Engineers
Water Pollution Control Federation
American Society of Civil Engineers
American Water Works Association

Honorary Affiliations

Chi Eps±lon

Experience Record

1967-1970 Quirk Lawler and Matusky Engineers, New York, New York

Project Engineer. Responsible for a $400,000 water
system renovation in Walton, New York. This included
water main cleaning, a test well program and water main
installation. In addition, supervised a surveying team
and boring crew used for a stand pipe site evaluation.

As a staff engineer in the desi-n department, partici-
pated in the design of an industrial wastewater
treatment plant for Carleton Woolen Mills in Maine.
Participated in various equipment evaluations prior to
the writing of the required specifications.

Evaluated the installation of a centrifuge to increase
the sludge dewatering capability of the municipal
Bernardsville, New Jersey treatment plant which neces-
sitated renovation of an existing building.

1181
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Charles M. Mangan (Continued)

Organized and prepared a hydrology study of the Indian
Point area of West Chester County, New York for Con-
solidated Edison. This study was required by the
Atomic Energy Commission as part of their licensing
requirements Zor proposed nuclear reactors.

Prepared a Comprehensive Water Supply Study for
Rockland County, New York. The study entailed popu-
lation and water usage projections and evaluation of
existing County water supplies. Various water supply
projects, including a pump storage scheme were proposed
and corresponding cost estimates were prepared.

Prepa,'ed computerized design of various sized domestic
wastewater treatment plants for the Federal Water
Quality Administration. Work consisted of the detailed
sizing of various units (grit chambers, primary and
secondary clarifiers, and sludge thickeners) and the
preparation of detailed construction drawings.

1970-1980 Roy F. Weston Inc. West Chester, PA and Atlanta, GA

Assistant Protect Engineer. Supervised current and
diffusion studies off the coasc of Aquadilla, Puerto
Rico, and subsequently prepared a conceptual design
report for a primary wastewater treatment plant and
ocean outfall design.

Prepared a reference manual on various wastewater
treatment processes which are applicable to the
upgrading of existing treatment plants. The manual was
used by EPh in their Technology Transfer program at
Seminars being held for consulting engineers throughout
the United States.

While working in conjunction with the Luzerne County
Planning Board, prepared a solid waste regional plan to
be implemented under the requirements of Pennsylvania
Act 241.

Prepared an operations uanual for Washington Suburban
Sanitary Commission's (WSSC) 5 NGD advanced wastewater
treatment plant at Piscataway, Maryland. Unit opera-
tions include 2 stage line precipitation of phosphorus,
recarbonation for pH adjustment, dual media filtration
and carbon adsorption for suspended and dissolved
organics removal.
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Charles M. Mangan (Continued)

Piepared a comprehensive water supply plan for WILMAPCO,
a regional planning agency encompassing counties in Maryland,
Delaware and New Jersey. This study was required by WILMAPCO
in order to obtain certification from H.U.D. for water supply
funding.

Supervised the process design for the 30 MGD advanced
wastswater treatment plant to be constructed for WSSC
at Piscataway, Maryland. Unit operations included two
stage suspended biological growth for nitrification and
detnitrificat-ion, alum addition for phosphorus removal,
dual media filtration and post aeration. In addition,
computer facilities provide the ultimate in automation
of an advanced wastewater treatment facility.

Participated in biological treatability studies and the
conceptual design of two industrial wastewater treat-
maint plants providing secondary treatment for citric
auid and rayon wastewaters, respectively.

Participated on an EPA project which developed support-
ing information for pretreatment requlat ons.

Project Manager on biological treatability studies and
the conceptual designs of wastewater treatment plants
involving cellulose acetate, wire mill, secondary
metals refining, and peanut blanching and candy manu-
facture.

Managed a ,iazardous sludge disposal study for an indus-
try. in Rome, Georgia, which included a preliminary
siting study for a hazardous waste landfill.

Prepared over 5 SPCC plans for various industries
through% ut the Southeast for the containment of oil and
hazardous wastes.

Technical consultant on a project which developed a
portable treatment process capable of treating 2
million gallons of hazardous wastes from the Anniston
Army Depot containing chrome, metals, phenol and large
amounts of organics. Associated sludge disposal tech-
niques included dewatering, and chemical fixation with
disposal in a sanitary .or sccare landfill.

Conducted a program to assess phenol contamination of
the groundwater table emanating from a lagoon contain-
ing wastewater.

Managed a sanitary landfill permitting project for

Ft. Banning, Georgia which included multiple site eval-
uationz, waste characterization and quantification.
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Charles M. Mangan (Continued)

Project Manager on various phases of three 201 Facili-
ties Plans for Dekalb County, GA., Valparaiso, FL. and
Alapaha, GA.

Manaqed sewer system evaluation surveys for Knoxville,
Charlotte and five other smaller communities.

1980-Date Engireering-Science, Inc. Atlanta, Georgia. Manager of
Environmental Studies. Recent experience included the
water permitting for a petroleum refinery expansion for
Hess Oil Co. i. southern Mississippi, and developmental
permits including Corps Section 404 and 10, and coastal
zone permits for 20,000 acres of coastal property in
eastern North Carolina. Other pertinent experience
includes a site assessment for a pulp and paper mill in
southern Alabama and an environmental assessment for a
major wastewater treatment plant expansion.

Performed a solid waste management evaluation for New
Hanover County, North Carolina. Conducted hazardous
waste audits on three U.S. Air Force bases to identify
past chemical handling practices and the possibility of
contaminant migraton off the base property.

Conducted environmental audits for two chemical
companies -- one in West Virginia and the other in
Texas. Was project director on the preparation of an
audit manual prepared for a confidential client which
addressed both New Jersey and Federal environmental
regulations. Project manager on a multi-million dollar
study to determine the impacts on fossil fuel fired
facilities of RCRA, CAA and the CWA.

Publications

"Aquadilla, P.R. Current and Diffusion Studiesw presented at the

Pollution Control Federation - Reconvened Sashion 1972.

OEPA Effluent Guideline Studieso presented to the Gum and Wood
Chemicals Association, Atlanta, GA 1974.

lHazardous Spill Regulations* presented to the Gum and Wood Chem-
icals Association. Charleston, SC 1976.
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Biographical Data

BRIAN 0. MORETH

Environmental Scientist

Personzl Information

Date of Birth: 27 September 1949

Education

B.S. in Forest Science and Zoology, 1971, Penn3ylvania State
University, University Park

Wildlife Management, Pennsylvania State University, University
Park

Professional Affiliations

American Fisheries Society
Society of American Foresters
Wildlife Society

Honorary Affiliations

Phi Epsilon Phi
Phi Sigma
Xi Sigma Phi

Experience Record

1971-1973 Pennsylvania Cooperative Wildlife Unit. Research

Assistant. Participated in wildlife research studies
and design and implementation of public land use
surveys. Cover mapped a parcel of state game lands by
means of aerial photography and prepared suggestions
for land management. Conducted research cn the
vegetative preferences of the ruffed grouse. Deliver-
ed public lectures to organJzed groupc and schools.

1973-1980 Buchart-Horn, Inc., Dnvironmental Division, York,
Pennsylvania. Project Scientist. Researched, pre-
pcred, and supervised aspects of environrontal studies
dealing with wildlife, fishery, forestry, and land
use. Coordinated preparation of various environmental
impact statements. Prepared natural resource inven-
tories for proposed sewer and highway construction
areas and assessed possible impacts. Participated in
evaluation of alternative sewage disposal systems.
Coauthored a trout hatchery feasibility study of
present facilities for the State of New Jersey, and
prepared revegetation plans for reservoir and strip
mined lands.
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Brian D. Moreth (Continued)

Task Force Leader. Prepared an inventory of all
natural resources and environmentally sensitive and
degraded areas for the environmental quality segment
of the Comprehensive Water Quality Management Plan for
a seven-county area in northeast Pennsylvania.

1974-1980 Pennsylvania Game Commission, York County, Pennsyl-
vania (concurrent position). Deputy Game Protector.
Responsible for enforcement of game, fish, forestry,
and park laws of the Commonwealth of Pennsylvania.
Assisted in public presentations including instruction
of hunter safety courses.

1980-Oate Fngineering.-Science. Scientist. Involved in the
development of environmental studies, inventories, and
evaluations for municipal, industrial, and federal
government proje-cts. Served as deputy project manager
for preparation of a third-party EIS addressing
multiple impacts from construction and operation of a
phosphate mine in Florida. Involved in site and
records searches of hazardous waste disposal activ-
ities and associated bioloqical effects at several Air
Force Bases. Assisted in development of a peat mining
and restoration plan for a private concern in North
Carolina.

i
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Biographical Data

YANF NORDHlAV

Hyd-ogeologist

Personal Information

Date of Birth: 29 September 1949

Education

B.A. in Political Science, 1974, University of Copenhagen
B.A. in Geology, 1976, University of California, Berkeley
M.Sc. candidate in Geology, 1983, California State University,

flayward

Professional Affiliations

Association of Engineering Geologists
Association of Environmental Professionals
Association of Women Geoscientists

Exverience Record

1977-1980 Environmental Impact Planning Corporation, San Fran-
cisco, California. Geologist/Prolect Manager.
Conducted geologic and hydrologic studies to evaluate
adverse impacts of residential, commercial, and
industrial developments. Responsible for evaluating
effects on gro'undwater quality and quantity of con-
verting 750 acres of prime agricultural land to
residential use in Fresno County. Developed a water
balance for the basin for existing and future condi-
tions and estimated water quality impacts of instal-
ling septic tank systems in areas with a high water
table and well-developed hardpan.

Supervised study of quantity and quality of available
sand and gravel resources in Sacramento County,
including an estimate of the cost-effectiveness of
extraction versus importation. Conducted hydrogeo-
logic investigation focusing on gioundwater occurrence
and movement, fault activity, and nature of soil
material to determine suitable disposal sites for
sludge generated in the San Francisco Bay area.
Served as project manager for •'~"ts environmental
studies focusing on hazards from s._•pe instability,
settlement, subsidence, erosion, and flooding in
California, Wyoming, and Nevada.

0183#
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Yane Nordhav (Continued)

1981 -Date Engineering-Science. Hydroceologist/Project Manager.
Responsible for hydrologic and geologic investigations
supporting hazardous waste investigaitions and water
resource develorment and groundwater management
programs in a variety of geologic and hydrologic
regimes. Activities include development of drilling
programs, supervision of well installation, geophys-
ical logging, and groundwater sampling for trace
metals and organic analysis. Developed and supervised
drilling programs to investigate potential groundwater
contamination at Edwards AF3 and McClellan AFB as part
of the U.S. Air Force's Installation Restoration
Program - Phase II. Directed installation and sampl-
ing of groundwater monitoring wells and completion of
soil borings dcwngradient from suspected contamination
sources to determine the extent of area contamination
resulting from past waste management practices of
semiconductor firms. Involved in a study of past
material handling practices at Drew Manufacturing
Company to determine surface and subsurface distribu-
tion of trace metals and the extent of soil contamina-
tion.

Served as project manager on field investigations and
preparation of environmental impact reports concerning
increased discharge of wastewater treatment plant
effluent to the Santa Ynez River in Santa Barbara
County, development of an area subject to severe
flooding in Richmond, California, and proposed gold
mining oparations in Napa County. Also involved in
major research and field demonstration project inves-
tigating the feasibility of irrigating food crops with
treated wastewater. Duties include preparing reports
on studies of aerosol generation and pathogen disper-
sion as well as interpreting water quality and phys-
ical/chemical soils data.
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Biographical Data

ROBIN P. CORT, Ph.D.

Ecologist

Personal Information

Date of Birth: 7 May 1954

Education

B.S. in Biology (magna cum laude), 1975, Stetson University,
Deland, Florida

Ph.D. in Ecology, 1982, State University of New York, Stony Brook

Professional Affiliations

Ecological Society of America
Entomological Society of America
Society for the Study of Evolution

Honorary Affiliations

Beta Beta Beta

E cperience Record

1976-1981 State University of New York, Stony Brook, New York.
Laboratory Instructor (1976-1981). Taught courses in
ecology, entomology, plant ecology, population bio-
logy, genetics, and general biology. Developed and
coordinated laboratory and field exercises.

Herbarium Curator (1980-1981). Responsible for
collection and identification of specimens as well as
organization and maintenance of the Long Island flora
reference collection.

1977-1980 Brookhaven National Laboratory, Upton, New York.
Guest Research Associate. Conducted research on the
influence of plant community structure on potato
insect pest population levels and assessed methods for
biological control of these pests.

1980 Organization for Tropical Studies, Costa Rica.
Visiting Scientist/Faculty. Lectured and coordinated
research activities for a graduate course in tropical
ecology.

0783 -1- •n/
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Robin P. Cort, Ph.D. (Continued)

1981 Agricultural University, Wageningen, Netherlands.
Research Entomologist. Researched the effects of
environmental factors on reproduction and diapause in
Colorado potato beetles.

1982 Tippetts-Abbett-mccarthy-Stratton, New York, New York.
Terrestrial Ecologist. Responsible for assessing
environmental impacts from power facilities construc-
tion and preparing descriptions of existing wildlife,
botanical, and wetlands resources. Participated in
environmental impact studies for hydroelectric proj-
ects on the Mohawk and Oswego Rivers, New York.
Conducted vegetation analysis and assessed the impact
on plant communities from proposed alignments of the
188/181 Connector in Binghamton, New York, for inclu-
sion in the Draft Environmental Impact Statement.
Performed preliminary wetland vegetation survey for
proposed wetlands enhancement project in Staten
Island, New York.

1983-Datc Engineering-Science. Environmental Stientist.
Performed soil and groundwater sampling to determine
extent of possible hazardous waste contamination of
sites throughout California. Sampled for a variety of
possible contaminants, including nitrates, trace met-
als and volatile organics. Conducted pump tests to
determine groundwater flow characteristics. Projects
include sampling for contamination at semiconductor
firms in Santa Clara County, for a metal refinery
facility in Contra Costa County, and at Edwards Air
Force Base as part of the U.S. Air Force's Installa-
tion Restoration Program.

Responsible for synthesizing data and preparing
reports for environmental analyses. Projects include
Environmental Impact Reports for a residential de-
velopment in Vallejo and for a sewage transport
storage facility in San Francisco. Involved in data
management for a five-year study to determine the
feasibility of irrigating food crops with treated
wastewater.

Papers and Presentations

"Effect of Nonhost Plants on Movements of Colorado Potato Beetles,
Leptinotarsa decemlineata (Say) (Coleoptera: Chrysomelidae),"
presented at the Eastern Branch Meeting of the Entomological Society
of America, September 1980.

"Insect Communities on Potatoes: The Effect of Plant Community

Structure," Ph.D. Dissertation, State University of New York, Stony
Brook, 1982.

1283 -2- 60A/3
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TABLE B.1

LIST OF INTERVIEWEES

Years of Service
Most Recent Position at Beale AFB

1. Fuels Manager 15
2. Assistant Branch Chief, Propulsion 16
3. Jet Engine Maintenance, Foreman 2
4. Hazardous Waste Assistant, Propulsion I
5. Chief, Fabrication Branch 5
6. Chief, Aerospace Systems Branch 4
7. Hazardous Waste Coordinator, Aerospace

Systems Branch 2
8. Foreman, Repair and Reclamation 1
9. Pnedraulics, Foreman 2

10. Electrical Systems Repair, Coordinator 2
11. Fuels Repair, Mechanic 2
12. Superintendent, Field Maintenance 18
13. Supervisor, Corrosion Control 4
14. Superintendent, AGE 4
15. Assistant NCOIC, NDI 4
16. Chief, Transportation 3
17. Vehicle Maintenance, Superintendent 3
18. SR-7 Maintenance Supervisor 19
19. Line Chief, SR-71 16
20. Chief, U-2 Branch 8
21. NCOIC, Phase Dock 8
22. Chief, KC-135 Branch 5
23. Chief, Support Vehicles 15
24. Operations Monitor, Support Vehicles 4
25. Chief, Maintenance Support 13
26. Chief, T-38 Branch 13
27. Foreman, Plumbing Shop 10
28. NCOIC, Fuels Maintenance 4
29. Assistant, Liquid Fuels Maintenance 17
30. NCOXC, POWER PRODUCTION 2
31. Foreman, POWER PRODUCTION 17
32. Refer/Air Conditioning Foreman 20
33. Refer/Air Conditioning, Mechanic 25
34. Entomology, Foreman 15
35. NCOIC, Radiology 2
36. Assist NCOIC, Accounting & Administration 2
37. NCOIC Medical Supplies 2
38. Supervisor, Munitions Materials 3ranch 3
39. Chief, Materials Management 4
40. Supervising Civil Engineer PAVE PAWS 4
41. Shop Chief, Elactronic Warfare 8
42. NCOIC, Non-Powered AGE 2
43. Supervisor of Recreation 9
44. Manager Auto Hobby Shop 5
45. Base Environmental Engineer 2
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TABLE B.I

LIST OF INTERVIEWEES

(Continued)
7/

Years of Service

Most Recent Position at Beale AFB

46. Environmental Coordinator 1

47. Pavement and Grounds Foreman 25
48. Base Historian, Assistant 2
49. NCOIC, Bioenvironmental Engineer 2
50. Environmental Coordinator 5
51. Deputy Base Civil Engineer 20
52. Equipment Operator 29
53. Equipment Operator 41
54. Firefighter 29
55. Firefighter 9
56. Firefighter 24
57. Supervisor Wastewater Treatment Plant 31
58. Supervisor Water System 24
59. Foreman, Interior Electric 17
60. Foreman, Exterior Electric 8
61. Construction Inspector 9
62. Foreman Paint Shop 18
63. Superintendent Operations and Maintenance 18
64. Deputy Superintendent Operations and Maintenance 18
65. Superintendent Operations and Maintenance 8
66. Electrician - Exterior Electric 2

/
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TABLE B.2

OUTSIDE CONTACTS

Tony Landis California Department of Health
Engineer Services

Sacramento Regional Office
4250 Power Inn Road
Sacramento, CA
(916) 739-3145

Edward Crawford Central Valley Regional Water Quality
Water Resources Control Control Board

Engineer 3201 S Street
Sacramento, CA
(916) 445-0270

Debbie Robinson U.S. Environmental Protection Agency,
Environmental Resources Region IX

Specialist 215 Fremont
San Francisco, CA
(415) 974-7472

Jerry Mensch California Department of Fish and
Environmental Services Game, Region II

Supervisor 1701 Nimbus Road
Rancho Cordoba, CA
(916) 355-7030

Carrie Shaw California Department of Fish and Game
Biologist Planning Branch

Natural Diversity Data Base
1416 Ninth Street, Room 1225
Sacramento, CA
(916) 324-3812

John Sibilsky U.S. Army Corps of Engineers
Engineer Flood Plain Management Group

Federal Courthouse Building
650 Capitol Mall
Sacramento, CA
(916) 440-2863

Robert Blackford Wheatland Water District
Manager 103 Olive Street

Wheatland, CA
(916) 633-2848
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TABLE B.2

OUTSIDE CONTACTS

(Continued)

Bernie Engle Yuba County Agricultural Commission
Assistant Agricultural 215 Fifth Street

Commissioner Marysville, CA
(916) 741-6278

Donald R. Frost Yuba County Water Agency

Administrator 215 Fifth Street
Marysville, CA

(916) 741-6278

Gene Ginochio Brophy Water District

3457 Erle Road
Marysville, CA
(916) 743-6280

Katherine Deaton U.S. Soil Conservation Service
1531 Butte House Road
Yuba City, CA

(916) 671-0850

Gil Bertoldi U.S. Geological Survey

California District Office
Sacramento, CA

(916) 484-4606
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APPENDIX C
MASTER LIST OF INDUSTRIAL SHOPS

Present Handles Generates Waste
Name Location Hazardous Hazardous Management

(Bldg. No.) Materials Waste Practices

9 Field Maintenance Squadron (FMS)

Machine Shop 1086 Yes No

Metals Processing 1086 Yes No
(Welding)

Structural Repair 1086 Yes No

Corrosion Control 1071 Yes Yes DPDO

Survival Equipment 1086 Yes No

Mon-Destructive 1243 Yes Yes Silver Recovery,
Inspection (NDI) Sewer, Fire Protec-

tion Training, DPDO

Intermediate Main- 1025 Yes Yes Fire Protection
tenance J-58 Training

Intermediate Main- 1086 Yes Yes Fire Protection
tenance J-57 Training

Accessory Repair 1086 Yes Yes Fire Protection
Training

Small Gas Turbine 1225 Yes No

Engine Conditioning 1066 Yes Yes Reclaimed

SR-71 Test Cell J-58 1154 Yes Yes Fire Protection
Training

Test Cell J-57 1247 Yes Yes Fire Protection
Training

Engine Conditioning 1025 Yas No
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APPENDIX C (continued)
MASTER LIST OF INDUSTRIAL SHOPS

Present Handles Generates Waste

Location Hazardous Hazardous Management

Name (Bldg. No.) Materials Waste Practices

Repair and 1086 Yes Yes DPDO
Reclamation

Fuel System Repair 1077 Yes Yes O/W Separator

Electrical Systems 1086 & Yes Yes DPDO
Repair 1088

Pneudraulics 1086 Yes Yes Recycled DPDO

Environmental Systems 1086 Yes No

Egress Systems 1075 Yes Yes Fire Protection
Training Area

Powered AGE 1225 Yes Yes 0/4 Separator, DPDO

9 Strategic Reconnaisance Wing (SRW)

Life Support 1086 Yes No

Data Automation 2180 No NO

9 Transportation Squadron (LGT)

Packing and Crating 1023 No No

Vehicle Maintenance 2496 Yes Yes DPDO/Recycled
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APPENDIX C (continued)

MASTER LIST OF INDUSTRIAL SHOPS

Present Handles Generates Waste
Location Hazardous Hazardous Management

Name (Bldg. No.) Materials Waste Practices

Crash and Fire Truck 1086 Yes Yes Fire Protection
Maintenance Training Area

Refueling Truck 2470 Yes Yes DPDO/Recycled

Maintenance

Paint and Body Shop 2489 Yes Yes DPDO

Tire and Battery 2497 Yes Yes DPDO

Shop

9 Supply Squadron (L•S)

Conventional Muni- 1322 Yes No
tions
Bulk Storage, Fuel 411 Yes Yes Fire Protection

Training or Recycle

Fuels Laboratory 1064 Yes Yes Fire Protection
Training or Recycle

Fuels Distribution 1062 Yes Yes Fire Protection
Training or Recycle

Explosive Ordnance 1322 Yes No
Disposal Branch

9 Combat Support Group (CSG)

Base Photo Labora- 2427 Yes Yes Silver recovery,
tory sanitary sewer.

Small Arms Range 2409 No No

Ceramics Hobby Shop 2185 No No

Wood Hobty Shop 2185 No No
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APPENDIX C (continued)
MASTER LIST OF INDUSTRIAL SHOPS

Present Handles Generates Waste
Location Hazardous Hazardous Management

Name (Bldg. No.) Materials Waste Practices

Bowling Alley 2431 Yes No

Recreational 2185 Yes Yes Contract Disposal
Service Supply

Reproduction Center 2483 Yes No

Auto Hobby Shop 2427 Yes Yes Contract Disposal

9th Security Police No No
Squadron (SPS)

9 Civil Engineering Squadron (CES)

Fire Department 1086 Yes No

Pavement and 2565 Yes Yes DPDO
Grounds

Entomology 2560 Yes Yes DPDO

Sheet Metal 2539 Yes No
(Structural Repair)

Protective Coating 2536 Yes Yes DPDO
(Paint Shop)

Pluthirig Shop 2539 Yes No

Metal Processing 2539 Yes No
Shop (Welding)

Refer/Air Condi- 2541 Yes No
tioning Shop

Liquid Fuels 2537 Yen Yes Contractor Disposed
Maintenance
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APPENDIX C (continued)
MASTER LIST OF INDUSTRIAL SHOPS

Present Handles Generates Waste
Location Hazardous Hazardous Management

Name (Bldg. No.) Materials Waste Practices

Heating System Shop 2539 Yes No

Sewage Treatment 124 Yes No
Plant

Water Wells 700 Yes No

Interior Electric 2539 Yes No
Shop

Exterior Electric 2535 Yes Yes DPDO
Shop

Power Production 2541 Yes Yes DPDO
Shop

Utility Support 2145 Yes Yes Photo Waste Treatment
Plant

Hospital (USAF) Beale

Medical Maintenance 5700 No No

Medical X-Ray 5700 Yes Yes Silver Recovery,
Sanitary Sewer

Dental Clinic 5700 Yes Yes Silver Recovery,
Sanitary Sewer

Medical Lab 5700 Yes No

Physiological Support 1024 Yes No
Division

Surgery 5700 Yes No

TENANT ORGANIZATIONS
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APPENDIX C (continued)
MASTER LIST OF 'NDUSTRIAL SHOPS

Present Handles Generates Waste

Location Hazardous Hazardous Management
Name (Bldg. No.) Materials Waste Practices

Commissary 2459 No No

1883 Communications Squadron (CS)

NAV Aids 2170 Yes No

GCA Shack 1008 Yes No

Weather Equipment 1060 Yes No
Maintenance

9th Reconnaissance Technical Squadron

Photo Processing 2145 Yes Yes Photo Waste Treatment

Plant

Photo Maintenance 2145 Yes No

Logistics 2145 Yes Yes DPDO

9 Organizational Maintenance Squadron (OMS)

SR-71 Branch 1075 Yes Yes Fire Protection
Training or DPDO

KC-135 Branch 1076 Yes Yes Fire Protection
Training or DPDO

U-2 Branch 1075 Yes Yes Fire Protection
Training or DPDO

T-38 Branch 1076 Yes Yes Fire Protection
Training or DPDO
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APPENDIX C (continued)
MASTER LIST OF INDUSTRIAL SHOPS

Present Handles Generates Waste
Location Hazardous Hazardous Management

Name (Bldg. No.) Materials Waste Practices

Support Vehicle 1092 Yes Yes Fire Protection
Training or DPDO

Non-Powered AGE 1230 Yes Yes Fire Protection

Training or DPOO

9 Avionics Maintenance Squadron (AMS)

Communications Shop 1025 Yes No

Navigation Shop 1025 Yes No

Electronic Warfare 1025 Yes No
Systems Repair

Navigation Shop 1025 Yes No

Automatic Flight 1025 Yes No
Control & Instru-
ments

MRS Shop 1025 Yes No

Electronic Sensor 1025 Yes No
Shop

Aerial Photo Shop 1025 Yes No

PMEL 1032 Yes No

Branch Simulator 2145 Yes No
Maintenance
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APPENDIX C (continued)
MASTER LIST OF INDUSTRIAL SHOPS

Present Handles Generates Waste
Location Hazardous Hazardous Management

Name (Bldg. No.) Materials Waste Practices

Space Command (SC)

PAVE PAWS 7th 5760 Yes Yes DPDO
Missle Warning
Squadron

2156th Comm. Sq. - AFCC Yes No
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TABLE D.3
EPA/CALIFORNIA

WATER QUALITY CRITERIA

Prirary/Secondary"*
Drinking Irrigation/ Fish &

Parameter Units Water Standard Livestock Wildlife

Physical -roperties
Dissolved
oxygen mg/L - 5.0

pH Units 6.5-8.5" - 6.5-9.0
Alkalinity mg/L

total CaCO 3  - - 30-130

Color P.C.U. 15*' - -

Odor T.O.N. 3"* - -

Dissolved
solids mg/L 500" 5000 -

General Mineral
Chloride *g/L 250** - -

Cyanide * mg/L 0.2 - .052
Fluoride mg/L 1.8 2.0 -
Pbaming Agents mg/L 0.5*" - -

Nitrate mg/L 10 100 -
Ammonia mg/L - - .02
Sulfate mg/L 250"* - .26

Metals
Aluminum mg/L - 5.0 .1
Arsenic* mg/L .05 .1/.2 .05
Barium mg/L 1.0 - -

Berylli±.,: mg/L - 0/.1 .9-1.1
Boron mg/L - .75/5
COmium* mg/L .010 .01/.050 .012
Caicium mg/L -
Chromium IV* mg/L .05 .1/1.0 .1
Cobalt mg/L - .05/1 -
Copper* mg/L 1.0** .02/.5 .02
Iron mg/L .3** - 1.0
Lead* mg/L .05 5/.1 .1-.03
Magnesium ag/L - - -
Manganese mg/L .05"* .2/- 1.0
Mercury' mg/L .002 .001 .00005
Molybdenum mg/L - .01 -
Nickel' mg/L .2 .30
Potassium mg/L - - -
Selenium* mg/L .01 .02/.05 .05
Silver* mg/L .05 - .0002
Sodium mg/ - -
Vanadium mg/L - .1 -
Zinc* mq/L 5"* 2.0/25 .30

'Compound identified on EPA list of 129 Priority Pollutants (SWRCB, 1981)
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TABLE D.4

ANALYTICAL RESULTS OF SURFACE WATER
SAMPLING EVENTS AT BEALE AFB, 1983

(in ug/L, except where noted)

Sampling Locationa 032
Constituents Sampling Date

1/83 3/83 6/83 9/83

Kjeldahl nitrogen (mg/L) <1 <1 <1 <1
Nitrate (mg/L) 0.1 0.1 460 <.1
Nitrite (mg/L) <.02 <.02 <.02 <.02
Oil & grease (mg/L) <.3 0.7 <.3 0.5
Organic carbon (mg/L) 1 3 3 2
Phosphorus (mg/L) <.1 0.1 <.1 0.12

Phenols N/R N/R N/R N/R
Barium N/R N/R N/R N/R
Cadmium N/R N/R N/R N/R
Chromium VI N/R N/R N/R N/R
Copper N/R N/R N/Rf N/R
Lead N/R N/R N/R N/R
Mercury N/R N/R N/R N/R
Silver N/R N/R N/R N/R

Surfactants (mg/L) <.1 <.1 <.I <.1

Chlordane N/R N/R N/R N/R
Endrin N/R N/R N/R N/R
Lindane N/R N/R N/R N/R
Methoxychlor N/R N/R N/R N/R
Toxaphene N/R N/R N/R N/R

2,4-D N/R N/R N/R N/R
2,4,5,-TP silvex N/R N/R N/R N/R
1,2 Dichloroethylene N/R N/R N/R N/R
Methylene chloride N/R N/R N/R N/R
Trichloroethylene N/R N/R N/R N/R
PCBs N/R N/R N/R N/R

Dissolved oxygen (mg/l) 9.9 12.8 10.5 10.5
Fecal coliform (/100 ml) 13 0 N/R N/R
Total coliform (/100 ml) 0 137 N/R N/R

pH N/R N/R N/R N/R

Temperature (OC) 6 9.5 20.0 20.0

asampling locations depicited in Figure 3.11.

N/R - not analyzed for.
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TABLE D.4 - Continued
(in ug/L, except where noted)

Sampling Locationa 033
Constituents Sampling Date

1/83 3/83 6/83 9/83

Kjeldahl nitrogen (mg/L) <1 <1 <1 <1
Nitrate (mg/L) 0.1 <.1 0.7 <.1
Nitrite (mg/L) <.02 <.02 <.02 <.02
oil & grease (rng/L) <.3 0.6 <.3 <.3
Organic carbon (mg/L) <1 6 4 3
Phosphorus (mg/L) <.1 0.1 0.1 <.1

Phenols N/R N/R N/R N/P
Barium N/R N/R N/R N/R
Cadmium N/R N/R N/R N/R
Chromium VI N/R N/R N/R N/R
Copper N/R N/R N/R N/R
Lead N/R N/R N/R N/R
Mercury N/R N/R N/R N/R
Silver N/R N/R N/R N/R

Surfactants (mg/L) <.1 <.1 <.1 <.1

Chlordane N/R N/R N/R N/R
Endrin N/R N/R N/R N/R
Lindane N/R N/R N/R N/R
Methoxychlor N/R N/R N/R N/R
Toxaphene N/R N/R N/R N/R

2,4-D N/R N/R N/R N/R
2,4,5,-TP silvex N/R N/R N/R N/R
1,2 Dichloroethylene N/R W/R N/R N/R
Methylene chloride N/R N/R N/R N/R
Trichloroethylene N/R N/R N/R N/R
PCBs N/R N/R N/R N/R

Dissolved oxygen (mg/l) 9.9 12 9.625 11.0
Fecal coliform (/100 ml) 0 N/R 0 19
Total coliform (/10( ml) 0 N/R 0 180

PH N/R N/f N/fl N/R
Temperature (OC) 7 9.5 21.6 24.0

asampling locations depicited in Figure 3.11.

N/R - not analyzed for.
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TABLE D.4 - Continued
(in ug/L, except where noted)

Sampling Locationa 034
Constituents Sampling Date

1/83 3/83 6/83 9/83

Kjeldahl nitrogen (mg/L) <1 <1 <1 <1
Nitrate (mg/L) 0.1 <.1 0.2 <.1
Nitrite (mg/L) <.02 <.02 <.02 <.02
Oil & grease (mg/L) 0.4 <.3 <.3 0.5
Organic carbon (mg/L) <1 4 4 5
Phosphorus (mg/L) <.1 0.1 0.1 <.I

Phenols N/R N/R N/R N/R
Barium N/R N/R N/R N/R
Cadmium N/R N/R N/R N/R
Chromium VI N/R N/R N/R N/R
Copper N/R N/R N/R N/R
Lead N/R N/R N/R N/R
Mercury N/R N/R N/R N/R
Silver N/R N/R N/R N/R

Surfactants (mg/L) <.1 <.1 <.1 <.1

Chlordane N/R N/R N/R N/R
Endrin N/R N/R N/R N/R
Lindane N/R N/R N/R N/R
Methoxychlor N/R N/R N/R N/R
Toxaphene N/R N/R N/R N/R
2,4-D N/R N/R N/R N/R
2,4,5,-TP silvex N/R N/R N/R N/R
1,2 Dichloroethylene N/R N/R <.1 N/R
Methylene chloride N/R N/R <.2 ND
Trichloroethylene N/R N/R <.1 ND
PCBs N/R N/R N/I N/R

Dissolved oxygen (mg/l) 9.35 11.2 9.1 9.35
Fecal coliform (/100 ml) 0 N/R 0 2
Total coliform (/100 ml) 12 N/R 126 NA

pH N/fl N/fl N/fl N/fl
Temperature (OC) 6 9 20.5 22.0
asampling locations depicited in Figure 3.11.

N/R - not analyzed for. ND - none detected. NA - not available.
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TABLE D.4 - Continued
(in ug/L, except where noted)

Sampling Locationa 035
Constituents Sampling Date bb

1/83 3/83 6/83 9/83b

Kjeldahl nitrogen (mg/L) <1 <1
Nitrate (mg/L) 0.3 <.1
Nitrite (mg/L) <.02 <.02
Oil & grease (mg/L) <.3 0.7
Organic carbon (mg/L) 4 3
Phosphorus (mg/L) 1 0.1

Phenols <10 <10
Barium <1000 <200
Cadmium <i1D <10
Chromium VI <50 <50
Copper <20 <20
Lead <50 <50
Mercury <2 <2
Silver <10 <10

Surfactants (mg/L) <.1 <.1

Chlordane N/R N/R
Endrin N/R V/R
Lindane N/R N/R
Methoxychlor N/R N/R
Toxaphene N/R N/R
2,4-D N/R N/R
2,4,5,-TP silvex N/R N/R
1,2 Dichloroethylene N/R N/R
Methylene chloride <.2 N/R
Trichloroethylene <.1 N/R
PCBs N/R N/R

Dissolved oxygen (mg/i) 9.3 10.8
Fecal coliform (/100 ml) 3 N/R
Total coliform (/100 ml) 0 N/R

pH N/f N/k
Temperature (OC) 5 10

bSampling locations depicited in Figure 3.11.
Stream bed dry - no samples taken.

N/R - not analyzed for.
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TABLE D.4 - Continued
(in ug/L, except where noted)

a
Sampling Location 036

Constituents Sampling Date
1/83 3/83 6/83 9/83

Kjeldahl nitrogen (mg/L) 1.8 <1 3.0 <1
Nitrate (mg/L) 5.0 0.2 8.4 <.1
Nitrite (mg/L) .05 .02 .19 N/R
Oil & grease (mg!L) 1.8 0.6 3.5 0.5
Organic carbon iwg/L) 6 5 13 3
Phosphorus (mg/L) 1.0 0.2 5.8 0.58

Phenols <10 <10 <10 <10
Barium <1000 <200 <200 <200
Cadmium <10 <10 <10 <10
Chromium VI <50 <50 <50 <50
Copper <20 <20 <20 <20
Lead <50 <50 <20 N/R
Mercury <2 <2 <1 N/R
Silver <10 <10 N/R N/R

Surfactants (mg/L) .02 <.1 N/R <.1

Chlordane N/R N/R N/R N/R
Endrin N/R N/R N/R N/R
Lindane N/R N/R N/R N/R
Methoxychlor N/R N/R N/R N/R
Toxaphene N/R N/R N/R N/R
2,4-D N/R N/R N/R N/R
2,4,5,-TP silvex N/R N/R N/R N/R
1,2 Dichloroethylene N/R N/R N/R N/R
Methylene chloride <.2 N/R <.3 ND
Trichloroethylene <.1 N/R <.2 ND
PCBs N/R N/Rf N/R

Dissolved oxygen (mg/i) 9.5 12.8 5.45 8.85
Fecal coliform (/100 ml) 0 N/R N/R 70
Total coliform (/100 ml) 0 N/R N/R NA

pH N/R N/R N/R N/R

Temperature ('C) 8 9.5 21.0 24.0

aSampling locations depicited in Figure 3.11.

N/R - not analyzed for. ND - none detected. NA - not available.
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TABLE D.4 - Continued
(in ug/L, except where noted)

Sampling Locationa 037
Constituents Sampling Date

1/83 3/83 6/83b 9/83

Kjeldahl nitrogen (mg,/L) <1 <1 <1
Nitrate (mg/L) 0.4 <.1 <.1
Nitrite (mg/L) <.02 <.02 <.02
Oil & grease (mq/L) <.3 0.7 0.3
Organic carbon (mg/L) 1 3 2
Phosphorus (mg/L) <.1 0.1 0.15

Phenols <10 <10 <10
Barium <1000 <200 <200
Cadmium <10 <10 <10
Chromium VI <50 <50 <50
Copper <20 <2C <20
Lead <50 <50 <20
Mercury <2 <2 N/R
Silver <10 <10 N/R

Surfactants (mg/L) <.1 N/R <.1

Chlordane N/R N/R f/R
Endrin N/R N/R N/R
Lindane N/R N/R N/R
Methoxychlor N/R N/R N/R
Toxaphene N/R N/R N/R
2,4-D N/R N/R N/R
2,4,5,-TP wilvex N/R N/R N/R
1,2 Dictloroethylene N/R N/R N/R
Methylene chloride <.2 N/R ND
Trichloroethylene <.1 N/R ND
PCBG N/R N/f N/R

Dissolved oxygen (mg/1) 12 10.6 9.9
Fecal coliform (/100 ml) 0 N/R 38
Total coliforn (/100 ml) 0 N/R NA

PH N/R N/R N/R
Temperature (OC) 6 9.5 23.0

Sampling locations depicited in Figure 3.11.
Stream bed dry - no samples taken.

N/R - not analyzed for. ND - none detected. NA - not available.
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TABLE D.4 - Continued
(in ug/L, except where noted)

a
Sampling Location 038

Constituents Sampling Date
1/83 3/83 6/83 9/83

Kjeldahl nitrogen (mg/L) <1 <1 2.4 <1

Nitrate (mg/L) <.1 <.1 <.1 <.1
Nitrite (mg/L) <.02 <.02 <.02 <.02
Oil & grease (mg/L) 8.4 0.5 .05 .05
Organic carbon (mg/L) 4 4 8 5
Phosphorus (mg/L) <.I <.1 .14 <.1

Phenols <10 <10 <10 <10
Barium <1000 <200 <200 <200
Cadmium <10 <10 <10 <10
Chromium VI 50 <50 <50 <50
Copper <20 <20 <20 <20
Lead <50 <50 <20 <20
Mercury <2 <2 <1 <1
Silver <10 <10 N/R N/R

Surfactants (mg/L) <.1 <.1 <.1 <.1

Chlordane N/R N/R N/R N/R
Endrin N/R N/R N/R N/R
Lindane N/R N/R N/R N/R
Methoxychlor N/R N/R N/R N/R
Toxaphene N/R N/R N/R NiR
2,4-D N/R N/R N/R N/R
2,4,5,-TP silvex N/R N/R N/R N/R
1,2 Dichloroethylene N/R N/R N/R N/R
Methylene chloride <.2 N/R N/R ND
Trichloroethylene <.1 N/R N/R ND
P Bs N/R N/R N/R N/R

Dissolved r!ygen (mg/i) 9.35 13.6 1.55 11.0
Fecal coliforms (/100 ml) 4 N/R 103 0
Total coliform (/100 ml) 34 N/R 84 2

pH N/R N/R N/R N/R

Temperature (OC) 6 12 18.8 23.0

asampling locations depicited in Figure 3.11.

N/R = not analyý.ed for. ND = none detected.
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TABLE D.4 - Continued
(in ug/L, except where noted)

a
Sampling Location 039

Constituents Sampling Date

11/82 1/83 3/83 6/83b 9/83b

Kjeldahl nitrogen (mg/L) 1 <1 <1
Nitrate (mg/L) <.1 <.1 <.1

Nitrite (mg/L) <.02 <.02 <.02
Oil & grease (mg/L) <.3 <.3 0.6

organic carbon (mg/L) 8 1 4
Phosphorus (mg/L) <.1 <.1 .1

Phenols <10 <10 <10
Barium <1000 <1000 <200
Cadmium <10 N/R <10
Chromium VI <50 <50 <50
Copper <20 <20 <20
Lead <50 <50 <50
Mercury <5 <2 <2
Silver <10 <10 <10

Surfaccants (G7/u) <.1 <.1 <.I

Uhlortdane N/R N/R N/R
Endrin N/R N/R N/R
Lindane N/R N/R N/R
Metaioxychlor N/R N/R N/R
Toxaphene N/R N/R N/R

2,4-D N/R N/R N/R
2,4,5,-TP silvex N/R N/R N/R
1,2 Dichloroetbylene N/R N/R N/R
Mpethylene chloride N/R <.2 N/R
Trichloroethylone N/R <.1 N/R
PCBs <.25 N/R N/R

Dissolved oxygen (mg/l) 9.3 12.6 11.0
Fecal coliforms (/100 ml) N/R 40 N/R
Total coliform (/100 ml) N/R 0 N/R

pH 7.0 N/R N/R
Temperature (*C) 12 5 10

a
bSampling locations depicited in Figure 3.11.

Stream bed dry - no samples taken.
N/R - not analyzed for.
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TABLE D.4 - Continued
(in ug/L, except where noted)

a
Sampling Location 040

Constituents Sampling Date
11/82 1/83 3/83 6/83 9/83

Kjeldahl nitrogen (mg/L) 1 <1 <1 <1 <1

Nitrate (mg/L) <.1 <.1 <.1 <.1 <.1
Nitrite (mg/L) <.02 <.02 <.02 <.02 <.02

Oil & grease (mg/L) <.3 <.3 0.7 0.5 0.5
Organic carbon (mg/L) 6 2 4 4 1
Phosphorus (mg/L) <.1 <.1 0.1 .12 <.1

Phenois <10 <10 <10 <10 <10
Barium <1000 <1000 <200 <200 <200
Cadmium <10 N/R <10 <10 <10
Chromium VI <50 <50 <50 <50 <50
Copper <20 <20 <20 <20 <20
Lead <50 <50 <50 <20 N/R
Mercury <5 <2 <2 <1 <1
Silver <10 <10 <10 <10 N/R

Surfactants (mg/L) <.1 <.! <.1 <.I <.1

Chlordane N/R N/R N/R N/R N/R
Endrin N/R N/R N/R N/R N/R
Lindane N/R N/R N/R N/R N/R
Methoxychlor N/R N/R N/R N/R N/R

Toxaphene N/R N/R N/R N/R N/R

2,4-D N/R N/R N/R N/R N/R
2,4,5,-TP silvex N/R N/R N/R N/R N/R
1,2 Dichloroethylene N/R N/R N/R <.1 N/R

Methylene chloride N/R <.2 N/R <.2 ND
Trichloroethylene N/R e,.1 N/R <.1 ND
PCBs N//R N/R N/R N/R 1q/R

Dissolved oxygen (mg/i) 9.4 12.5 10 9.625 9.9
Fecal coliform (/100 ml) N/R 20 N/R 0 5
Total coliform (/100 ml) N/R 0 N/R. 230 20

pH 7.4 N/R N/R N/R N/R
Temperature (OC) 12 5 10 18.8 23

asampling locations depicited in Figure 3.11.

N/R - not analyzed for. ND - none detected.
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TABLE D.4 - Continued
(in ug/L, except where noted)

Sampling Locationa 041
Constituents Sampling Date

1/83 3/83 6/83 9/83

Kjeldahl nitrogen (mg/L) <1 <1 <1 <1
Nitrate (mg/L) 0.2 <.I <.1 <.1
Nitrite (mg/L) <.02 <.02 <.02 <.02
Oil & grease (mg/L) <.3 0.6 0.5 0.5
Organic carbon (mg/L) 6 4 4 1
Phosphorus (mg/L) <.1 .1 .11 <.1

Phenols <10 <10 <10 <10
Barium <1000 <200 <200 <200
Cadmium N/R (10 <10 <10
Chromium Vl <50 <50 <50 <50
Copper <20 <20 <20 <20
Lead <50 <50 <20 <20
Mercury <2 <2 <1 <1
Silver <10 (10 N/R N/R

Surfactants (mg/L) <.I <.I <.1 <.I

Chlordane N/R N/R N/R N/R
Endrin N/R H/R N/R N/R
Lindane N/R H/R N/R N/R
Methoxychlor N/R N/R N/R N/R
Toxaphene N/P. N/R N/R N/R

2,4-D N/R N/R N/R N/R
2,4,5,-TP silvex N/R N/R N/R N/R
1,2 Dichloroethylene N/R N/R <.I N/R
Methylene chloride <.2 N/R <.2 N/R
Trichloroethylene <.I N/R <.1 N/R
PCBs N/R N/R N/R N/R

Dissolved oxygen (mg/l) 10.5 10.6 N/R 10.5
Fecal coliform (/100 ml) 4 N/R 160 92
Total coliform (/100 ml) 0 H/R 192 NA

pH N/R N/R N/R N/R
Temperature (OC) 6 9.5 N/R 22

asampling locations depicited in Figure 3.11.

N/R - not analyzed for. NA - not available.
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TABLE D.4 - Continued
(in ug/L, except where noted)

Sampling Locationa 042
Constituents Sampling Date

1/83 3/83 6/83b 9/83b

Kjeldahl nitrogen (mg/L) N/R <.1
Nitrate (mg/L) N/R <.1
Nitrite (mg/L) N/R <.02
oil & grease (mg/L) 3 0.6
Organic carbon (mg/L) 5 4
Phoophorus (mg/L) N/R 0.1

Phenols <10 <10
Barium <1000 <200

Cadmium <10 <10
Chromium VI <50 <50
Copper <20 <20
Lead <50 <50
Mercury <2 <2
Silver <10 <10

Surfactants (mg/L) <.1 <.1

Chlordane N/R N/R
Endrin N/R N/R

Lindane N/R N/R
Methoxychlor N/R N/R
Toxaphene N/R N/R

2,4-D N/R N/R
2,4,5,-TP eilvex N/R N/R
1,2 Dichloroethylene N/R N/R
Methylene chloride <.2 <.2

Trichloroethylene <.1 <.1
PCBs N/R N/R

Dissolved oxygen (mg/l) 11 10.3
Fecal coliform (/100 ml) 1 N/R

Total coliform (/100 ml) 0 N/R

pH N/R N/R
Temperature (OC) 5 10

Sampling locations depicited in Figure 3.11.Stream bed dry - no samples taken.
N/R - not analyzed for.
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TABLE D.4 - Continued
(in ug/L, except where noted)

Sa
Sampling Location 044

Constituents Sampling Date

1/83b 3/83 6/83 8/83 9/83

Kjeldahl nitrogen (mg/L) 1.7 N/R N/R N/R

Nitrate (mg/L) <.I N/R N/R N/R
Nitrite (mg/L) <.2 N/R N/R N/R

Oil & grease (mg/L) 13600 2.3 N/R 2.3
Organic carbon (mg/L) 120 25 N/R 23

Phosphorus (mg/L) <.1 N/R N/R N/R

Phenols <10 <10 N/R 16

Barium <200 <200 N/R <200

Cadmium <10 <10 N/R <10
Chromium VI <50 <50 N/R <50
Copper <20 <20 N/R N/R
Lead <50 <20 N/R N/R
Mercury <2 <1 N/R <1

Silver <10 N/R N/R N/R

Surfactants (mg/L) <.1 .34 N/R 0.3

Chlordane N/R N/R N/R N/R
Endrin N/R N/R N/R N/R
Lindane N/R N/R N/R N/R
Methoxychlor N/IR N/R N/R N/R
Toxaphene N/R N/R N/R N/R

2,4-D N/R N/R N.'IR N/R
2,4,5,-TP silvex N/R N/R N/,R N/R
Trans-1,2-Dichloroethene N/R 225 436/428 41.1
1,2-Dichloropropane N/R N/R -!/R 0.3

Methylene chloride <.2 1.3 ND ND

1,1,1-Trichloroethane N/R N/R N/R 0.7
Trichloroethylene 1.9 11.7 2.3/1.8 2.9
PCBs N/R N/R N/R N/R

Dissolved oxygen (mg/i) N/R N/R N/R 8.85
Fecal coliform (/100 ml) N/R N/R N/R N/R
Total coliform (/100 ml) N/R N/R N/R N/R

pN N/R N/R N/R N/R

Temperature (9C) N/R N/R N/R 21

aSampling locations depicited in Figure 3.11.bNo data.
N/R - not analyzed for. ND - none detected.
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TABLE D.5

LIST OF PESTICIDES - DECEMBER 1983
BEALE AFB

Dacthal W-75

Aquathol K

Hyvar-X
Roundup
Amino Trizaole
FORE
Acti-Dione Thiram
A'itrol
Dursban 4E
Diazinon
Ficam W
Baygon 1.5
PT 515 - Wasp - Freeze
Malathion 57%
Chlorodane
Dursban T.C.

Sevin
Strychnine Alkaloid
Cyanogas
Warf- 'in
Cythi ln
Durst.n Crystal

Octagc.n
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TABLE D.6

LIST OF OIL/WATER SEPARATORS
BEALE AFB

ID Location Using Shops Capacity

A 1094 AGE Wash Rack 808 gal

B 1077N Fuel System Maintenance 500 gal

C 1077S Fuel System Maintenance 500 gal

D 1075W 3R-71 Maintenance

E 1075E SR-71 Maintenance --

F 1076E KC-135 Maintenance --

G 1076W KC-135 Maintenance --

H 1086 Wheel & Tire --

I 1072 Aircraft Wash 500 gal

J 1069 Transient A/C Maintenance 500 gal

K 1064 Refuel Vehicle Wash 590 gal

L 1058 (Taxi 11) SR-71 Hangars 450 gal

M 2496 Motor pool

N 2470 Refuel Vehicle Maintenance 540 7al

0 2427 Auto Hobby Shop 65 gal

P 1243 KC-13S Maintenance --

Q 1240 Non-Powered AGE Wasnrack --

R 5760 PAVE PAWS (Two Units) --

S 2491 Trans oor ta tion
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TABLE D.7

PETROLEUM STORAGE FACILITIES
BEALE AFB

Facility
Number Type of POL Capacity Description Location

402 JP-7 10,000 bbl Above-ground diked POL farm

403 JP-7 10,000 bbl Above-ground diked POL farm

404 JP-7 10,000 bbl Above-ground diked POL farm

405 JP-7 10,000 bbl Above-ground diked POL farm

406 JP-TS 10,000 bbl Above-ground diked POL farm

407 JP-7 10,000 bbl Above-ground diked POL farm

408 JP-7 10,000 bbl Above-ground diked POL farm

409 JP-4 10,000 bbl Above-ground diked POL farm

417 JP-4 15,000 bbl Above-ground diked POL farm

418 JP-4 15,000 bbl Above-ground diked POL farm

491 MOGAS 595 bbl Above-ground diked POL farm

492 MOGAS 595 bbl Above-ground diked POL farm

493 MOGAS 595 bbl Above-ground diked POL farm

494 MOGAS 595 bbl Above-ground diked POL "arm

495 MOGAS 595 bbl Above-ground diked POL farm

496 MOGAS 595 bbl Above-ground diked POL farm

497 DIESEL 476 bbl Above-ground diked POL farm

498 DIESEL 476 bbl Above-ground diked POL farm

499 DIESEL 476 bbl Above-ground diked POL farm

603 JP-TS 2-595 bbl ea Underground POL farm
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TABLE D.7 (continued)

PETROLEUM STOP-AGE FACILITIES
BEALE AFB

Facility
Number Type of POL Capacity Description Location

Heating 3 ea - Above-ground (no Bldg. 1069

Fuel Oil 1500, 1000, dikes)
(DF-2) 550 gal

Heating 2 ea - Above-ground (no Bldg. 1074
Fuel Oil 2000 gal dikes) - 1076
(DF-2)

Heating 3 ea - Above-ground (no Bldg. 2539
Fuel Oil 2300 gal dikes)
(DF-2)

MOGAS 12,000, gal Underground Bldg. 362
10,000, gal
7,500, gal

-- MOGAS 3-10,000 gal Underground Bldg. 3300

1250 JP-4 5,000 gal Above-ground diked Flightline
for test cell

1154 JP-7 2-10,000 gal Above-ground diked Flightline
for test cell

1086 DIESEL 5000 gal Underground --

275 gal Above-ground

1015 DIESEL 1000 gal Underground --

1060 DIESEL 500 gal Underground --

1010 DIESEL 275 gal Above-ground --

5702 DIESEL 3000 gal Underground --

810 DIESEL 275 gal Above-ground --

510 MOGAS 500 gal Underground --

830 MOGAS 500 gal Underground --

800 DIESEL 275 gal Above-ground --
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TABLE D.7 (continued)

PETROLEUM STORAGE FACILITIES
BEALE AFB

Facility
Number Type of POL Capacity Description Location

815 DIESEL 500 gal Underground

124 DIESEL 300 gal Above-ground

1150 MOGAS 300 gal Above-ground

1034 DIESEL 550 gal Underground

2159 DIESEL 3000 gal Underground

1430 MOGAS 300 gal Underground

1324 DIESEL 3000 gal Underground
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TABLE D.8

CHANGES IN LEVELS OF CHEMICAL ELEMENTS IN SOIL
AT THE INCINERATOR ASH RESIDUE SITE AFTER

INCORPORATION OF THE RESIDUE
BEALE AFB

Soil Analysis
Incinerator Beale AF Base After Bleyying T1 for

Element Residue Soil Computed Fishm(ppm)'2

Aluminum >10% 4.0% 4.01% 10
Arrenic ND ND NC 2
Antimony ND ND NC 10

Barium 500 10 ppm 10.45 ppm 100
Beryllium ND ND NC 1

Boron ND ND NC 1000
Bismuth ND ND NC --

Cadmium ND 1D NC 1
Calcium 1.0% ).75% NC 1000
Carbon 0.03% J.77% NC --

Chromium 503 ppm ND 0.467 ppm 10
Cobalt ND ND NC 25
Copper 100 ppm 100 ppm NC 1
Gallium 100 ppm ND 0.092 ppm 100
Iridium ND 10 ppm NC --

Iron 1.5% 0.5% 0.501% 5
Lead 20 ppm ND 0.018 ppm 1

Lithium 75 ppm 5 ppm 5.06 ppm 100
Magnesium 0.75% 800 ppm 806 ppm 1000
Manganese 0.10% 0.2% NC 50
Mercury ND ND NC 0.1
Molybdenum 500 ppm ND 0.459 ppm 70
Niobium ND ND NC --

Nickel 600 ppm ND 0.550 ppm 5
Phosphorus 0.8% ND 7.34 ppm --
Potassium 2.5% 0.35% 0.352% 1000
Selenium ND ND NC 2
Sodium <0.5% 0.9% NC 1000
Sulphur ND ND NC 1000
Silicon >10% >10% NC --

Silver 2 ppm 4 ppm NC 0.01
Rubidium 150 ppm ND 0.137 ppm --

Tantalum ND ND NC --

Tellurium ND 100 ppm NC --

Tin ND ND NC 5
Titanium 0.3% 0.1% 0.1% 10
Tungston ND ND NC --
Uranium ND ND NC 5
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TABLE D.8 (continued)

,4GES IN LEVELS OF CHEMICAL ELEMENTS IN SOIL
AT THE INCINERATOR ASH RESIDUE SITE AFTER

INCORPORATION OF THE RESIDUE

Soil Analysis

Incinerator Beale AF Base After Bley•ng Ti for
Element Residua Soil Computed Fish (ppm)

Vanadium 100 ppm 100 ppm NC 10
Zinc ND ND NC 1

Zirconium ND ND NC 15

(1) Values computed by direct porportioning. Size plot co2sidered:
1/2 acre by 0.5 feet depth. Weight of soil 100 lbs/ft .

(2) Data extracted from McKee & Wolf, Water Quality Criteria, Second
Edition, 1963, State Water Quality Control Board, Sacramento,
California.

NC - No change from background.

ND - Not detected.

Source: Letter to Donald Rothenbaum, California Regional Water Quality
Board from General Niles Fulwyler, Director of Nuclear and Chemical,
Department of the Army, November 5, 1980.
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TABLE D.9

ANALYTICAL RESULTS OF SOIL SAMPLES FROM SPILL AREA
SOUTH OF STORAGE TANKS AT FIRE PROTECTION TRAINING AREA

MAY 19, 1983

OEHL (2) (2) (1) (1) Hexavalent
Sample No. Sample No. Lead Chromium Chromium

26966 GS830055 46.68 20.61 <0.2

26967 GS830056 1250.0 30.47 <0.2

26968 GS830057 9.66 11.65 <0.2

26969 GS930058 43.50 10.78 <0.2

26970 GS830059 347.0 16.85 <0.2

26971 GS830060 71.82 11.22 <0.2

26972 GS830061 61.20 10.12 <0.2

26973 GS830062 38.04 9.05 <0.2

26974 GS830063 22.82 10.60 <0.2

26975 GS83U064 22.49 9.99 <0.2

26976 GS830065 18.87 10.44 <0.2

26977 GS830066 27.71 11.28 <0.2

26978 GS830067 378.0 9.94 <0.2

26979 GS830068 5.57 18.32 <0.2

(1) All resultz are reported as micrograms per gram of soil.

(2) Soil samples were taken from fire protection training basin,

nearby drainage ditch and 100 feet south of south tank.
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APPENDIX E

TENANT MISSIONS - BEALE AFB

14TH AIR DIVISION

The mission oi the 14th Air Division is that of the Strategic Air

Command (SAC) of which it is a part. The SAC mission is to maintain a

portion of SAC's force capable of preventing nuclear war by maintaining

a strong deterrent posture; yet if war should come, to destroy the

enemy's war making capability. The division performs three major

functions of bombardment, air refueling and reconnaissance.

7TH MISSILE WARNING SQUADRON

The 7th Missle Warning Squadron is represented at Beale by the PAVE

PAWS Sea Launched Ballistic Missile (SLBM) Detection and Warning system.

This high priority Phased Array Warning System (PAWS) has a three-fold

mission. The radar's primary and secondary missions are detection and

warning of SLBM and ICBM attack make it a vital component of the North

American Aerospace Defense Command's (NORAD) Tactical Warning and Attack

Assessment system. The system's tertiary role supports the USAF SPACE-

TRACK System by providing positional and velocity data on all earth

orbiting satellites.

Although the system is operationally under the control of NORAD, it

was initially placed under the administrative control of SAC.

1883RD COMMUNICATIONS SQUADRON, AIR FORCE COMMUNICATIONS COMMAND (AFCC)

The 1883rd Communications Squadron provides terminal air traffic

control; navigation aids; and record and voice communications services

for the 14th Air Division, 9th Strategic Reconnaissance Wing, 9th Combat

Support Group and all tenant units on Beale AFB. The 1883rd Communica-

tions Squadron is part of the Air Force Communications Command (AFCC)

with intermediate headquarters at Strategic Communications Division,

Offutt AFB, Nebraska.
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DETACHMENT 11, 9TH WEATHER SQ(CADRON (MAC)

Detachment 11 provides weather support to the 14 AD, 9 SRW and 7

MWS. Four off-base DOD facilities are supported by telephone briefings.

Weather observers assigned to Detachment 11 provide current weather

conditions to operations and control agencies. Sophisticated equipment

measures and records cloud heights, temperature, dew point, surface

wind, and runway visibility. Weather forecasters provide briefings and

planning data for all flying activities on a world-wide basis. Observa-

tions and forecasts are entered into the global Automated Weather Net-

work. Weather warnings and advisories are issued for severe or hazard-

ous weather. Forecasts are based on experience, scientific reasoning

and advanced computer products. Meteorological satellite data and

weather radar reports aid in forecasting and flight briefings.

FIELD TRAINING DETACHMENT 525 (ATC)

FTD 525 located in Building 1086 is a detachment of 3785th Field

Training Group located at Sheppard AFB, Texas. They are responsible for

providing training to maintenance technicians assigned to 9 SRW on the

KC-135Q, SR-71, TR-1/U2 and T-38. They also provide associate and

aircrew training to the 9 SRW. Courses in Advanced Digital Techniques,

Solid State and Integrated Circuit Devices, Basic Electronics and

Soldering are available.

DETACHMENT 1901, AIR FORCE OFFICE OF SPECIAL INVESTIGATONS (AFOSI)

The Air Force Office of Special Investigations is a separate

operating agency which provides criminal, fraud, counterintelligence and

other special investigative services to all USAF activities world-wide.

AFOSI Det. 1901 services Beale AFB and USAF interests in the 16

northernmost counties of California.

SAC MANAGEMENT ENGINEERING TEAM (SACMET)

The Beale SACMET is a detachment of the 3904th Management Engi-

neering Squadron and reports directly to the Director of Manpower and

Organization, DCS Plans, Headquarters SAC. SACMET constructs and imple-

ments manpower standards as directed by Headquarters USAF and/or SAC,

and handles routine day-to-day manpower actions. SACMET also, upon
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request, provides management consultant services geared toward finding

and implementing solutions to management problems.

AIR FORCE AUDIT AGENCY OFFICE

Air Force auditors provide all levels of management with an inde-

pendent, objective and constructive evaluation of the effectiveness and

efficiency of management. They help management achieve efficient admin-

istration of resources, including personnel, material and funds. Audits

relate to the need, acquisition, custody, use and conservation of these

resources.

AIR FOPCE COMMISSARY SERVICE

The Air Force Commissary Service's mission is to provide food

service to all personnel on base.

U.S. POSTAL SERVICE

The U.S. Postal Service provides non-military postal services to

the base.
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BEALE AFB

_ TRENCHES

Landf ill No. 3

Fire Protection Training
Areas No. 1 and 2

ES ENGINEERING -SCIENCE



BEALE AFB

PHOTO SEWAGE
4ThATMNTPLANT- AT

Landfill No. 1, Sewage Treatment Plant
and Photo Wastewater Treatment Plant

Landfill No. 2

ES ENGINEERING -SCIENCE
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APPENDIX G

USAF INSTALLATION RESTORATION PROGRAM

HAZARD ASSESSMENT RATING METHODOLOGY

BACKGROUND

The Department of Defense (DOD) has established a comprehensive

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:

"udevelop and maintain a priority licting of con-

taminated installations and facilities for remedial
action based on potential hazard to public health,
welfare, and environmental impacts.0 (Reference:
DEQPPM 81-5, 11 Decsmber 1981).

Acccrdingly, 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 ita In-

stallation Restoration Program (IRP).

The first site rating model was developed in June 1981 at a meeting

with 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 was a

system developed for EPA by JRB Associates of McLean, Virginia. The JR6

modal was modified to meet Air Force needs.

After using this model for 6 months at ovez 20 Air Force installa-

tion&, certain inadequacies became apparent. Therefore, on January 26

and 27, 19&2, 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 L&•ing model described in this presentation is

referred to as the Mazard As-esament Rating Methodology.
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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 inve3tigations 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 present 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 I) of the IRP. Scoring judgments and computations are

easily made. In assessing the hazards at a given site, the model

S ',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

contamination, 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 factors

that are usei 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.
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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 zubscore 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 also factored into the

assessment. Next, the score is multiplied by a waste persistence

factor, which acts to reduce the score if the waste is not very

persistent. Finally, the score is further modified by the physical

state of the waste. Liquid 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 con-

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

is calculated by applying the waste management practices category factor

to the sum of the scores for the other three categories. . .
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FIGURE 2

HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page 1 of 2

DAV! Or OPMATION OR cX=tR==c_______________________________

SX12 UAD By

L RECEPTORS
lactoc maximut
"Rating ?actor Possible

ating ?actor (0-31 .bzltivli*r Score Scare

A. Po.ulation within 1.000 feet of site -4

3. Distance to nearest well I 10______ ______

C. Land use/zoning withini I mile radius 3

0. Oistance to reservation boundary I 6

E. C•itical environments within I il.e radius of st. I 1 10

.L. Water coualitv of neatest surface water bodw I I ______ _____ _____

G. Ground water use of uppermost aqu ife 9t11 _____ _____

3. Population served by surface water supply - _ _ _ _ _

wihi 6 mie ___________ ____sit*___

1. Population served by ground-watar suwilyII
within 3 miles of site

Subtotals

Receptors subecore (100 X factor acore subtotal./maziffim scare subtotal)

IL WASTE CHARACTERISTICS

A. Select thie factor score based an the estimated quantity, the degre, of hazard, and thbe confidence level. of
the Infotmation.

1. W aste quantity (S a small, xI - medium, L - Large)

2. Confidence level. (C - confirmed, 5 - suspected)

3. Hazard rating (I a high, Xt w sodium. L a Low)

?actor Sub..coc* A (frm 20 to 100 based on factor score matrix)

S. AVoply persistence factot
Factor Subscore A X Persistence ?actor a subscocea3

C. Apply physical. state mu.ltipliet

Subacote 3 X Physica.l State Mualtiplier Waste Characteristics Subecors

G-



... * * * * * * * *' . ¾ . .- - -----

FIGURE 2 (Continued)
Paqe 2 of 2

I!. PATHWAYS
Factor .maximum
Rating Factor Possible

Rating Factor (0-3) Multi oiier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points !0
direct evidence or 80 points for indirect etvidence. af direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to B.

Su•aco:_e

a. Rate the aigration potential lfo 3 potential pathways: surface water mugration, flooding, and ground-water
iqgration. Select the bigbmist rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water_ _ 8

Net precipitation S _

Surface erosion 8_ _ 8_

Surface oermeability J
Rainfall intensity I_______1 8 _____________

Subtotals

Subscore (100 X factor score subtotal/maximum score subtotal)

2. Floodir"I 1 1

Sube•cre (100 x factor score/3)

3. Ground-vater miqzation

Depth to ground water 8______ B ____________

Not precipitation 6..

Soil oermeeabilitv 3 I______ ____

Subsurface flows

Direct access to ground water J______ ___________

Subtotals

Subscore (100 x fantor score subtotal/maximum score subtotal)

C. Highest pathway subscore.

Enter the highest subscoroe value from A, 3-1, 5-2 or 3-3 above.

Pathways Subcore

IV. WASTE MANAGEMENT PRACT1CES

A. Average the three subscoares for receptors, waste charactecistics, and pathways.

Receptors
Waste Characteristics
pathways

Total divided oy 3

Gross Total Score

3. Apply factor for waste contairnent finm waste management practices

Gross Total Score X Waste Manaqement Practices Factor * Final Score
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HAZARD ASSESSMENT RATING FORMS



APPENDIX H

TABLE OF CONTENTS

Site Description Page

Discharge Area No. 1 - West Drainage Ditch H-i

Photo Wastewater Treatment Plant H-3

Photo Waste Injection Well No. 2 H-5

Fire Protection Training Areas No. 1 and 2 H-7

Discharge Area No. 2 - Battery Shop Dry Well H-9

Discharge Area No. 3 - SR-71 Shelter Area H-11

Landfill No. 2 H-13

Discharge Area No. 4 - Army Biological Production Site H-15

r-scharge Area No. 6 - J-57 Test Cell H-17

Discharge Area No. 9 - Entomology Bldg. 2560 H-19

Discharge Area No. 5 - J-58 Test Cell H-21

Discharge Area No. 10 - Entomology Bldg. 440 H-23

Discharge Area No. 7 - AGE Maintenance/Drainage Area H-25

Landfill No. 1 H-27

Discharge Area No. 8 - Transformer Diainage Area H-29

Landfill No. 3 H-31



'ane z-, ;S;:We: st Driina.de U -T V2W
Uvat ior.: 'ýnt of PUrway icag '

Date of 4;eratior, or C:chrrernce: ISO to Present
Ownr/Cparator: Beale AF3

-COR-AntV/Wescriptiom1 Large arcOunts of oils
Site Rated by.- C. p¶ar.i-I

I. RECEPORS
Factor Multi- Factor .'',
Rating Plier Score ~~iRating Factor (0-3) Sc:,e

A. Population within 1,&V feet of site 4 :
9. Distance to nearest well I i1 -,

C. Land use/zoning withir. I mile ridius I 31
I. Distance to reeervaiion boundary 3 6 :3
E. Critical "svironer.ts within I aile radi•, of site 4_:. oater quality of feare-t surface water tody 6 • "
G. Gijvi water uie of uppermost aquifer 2 i 23

v. ~p:Joatibn served by surface water supply -
within 3 iles doWstream of site

. Population served bytground-water supply 3 6 is
wit hin 3 miles of site

Subtotals '.
Receptors subscore (102 x factor score subtotal/maximus score subtotal)

I. STIE %114PA CTERISTICS
A. Selsct t.'e factor score based on the estimated quantity, the degree of hazard, ar, d-e " :. ,.cs ,

the infotat ion.

1. Waste quantity '--sal 2=-2i- , 3=la,';e) 3
r. Confidence level (lonrriued, 2:suspect.•ed
3. Hazard rating c:.,22ft.edium, 3zzigb)

Factor S'ibscore A (fren 23 to 101 based on factor score matrivx .

a. Apply persistiarce fi5 ICtr
Factor Susco•'s 4 x :e•sistence Fact•.r = Subscors 3

I0 x 10 0
A. gly feý,sical State ,,t ie
vubsco s B x Shy.ica $tate Multiplier a Waste Naracteristics S.;bscore

BEST AVAILABE COPY

I . * '4.l * In !i nll %n- li 'lllil !l\.. .. -.. ... , ... .•,. S. -.



A. :..•rs is o ha:irdous czr.t..i-, a -ts1 =,, 'ia,.- .. '. . ... "is .act: .
circl. evidence ori,, ;ointr for ind•iract v;..ence. a, direct evidencr e '= --. ",', . C.
or indirect ivietce ' p"" roce to B.

3..ata th.e .ration •tentia, for 3 potential patý.havs- ;,rface water rigra,:•, i,:,,.d:,•, ad G,':,.:-. and,,vigratior. Select t4e hi~he't ratir, .and proceed t6 C.

Factor Multi- Factor M •a,. iRatin; Factor Rating plier Score cossitie(3-3) Scor'e

!. Surface Water Migrat ion
istge to heva'est surface water 3 8 24

Sur -cf :.0iov a ,
Surface ;er'.eab iity 3 6 28 is
iainfal' 2~t 8 a 6

Subtotals 58

vibscore t166 x factor score. subtotallmaximum score subt.:.tal)

2. Flooding 3

Subscore (102 4 factor sc.re/3) 0

3. Sr.und-w'tz,. :-igrationiept) to ;ro..•,-d ',.aer i a 9 a
et Frecipitat!:m 0 6 0 18

.ýei1 p~rrzesitity 0 a 0 24Suis--.'Ice flows a 8 0 2-
D.r;.:4 access to ;rounr~d water a 8 8

Subtotals 8 !,4

Subscore !In, x factor score subtotal/maximun. a:,,_ s;.cto.r a

C. 4ighest patway su,4score.
2nt• '.he hi~hss: sftsco, re va1,:e -.,4 - $ 3-1, B-2 *.r 3-3 above.

"Pathways Subsccre

4. -"v(.arq ,IN• th,'e i-iti.nres for rs-ept•)r3, waste :.::-'-..i:- rd •t.•:Receptcrs 5•
'gaste C...aracar,:., ics;.

Total 2.2 divided by 3 E. ":. -
A;;. ~ 'a-ctpr ';.r 4st~e containo'ert flroui waste 3aa;re~-*~-ct:ss
?rý;j ::a'. score X waste :.marnegent practices fzc,:r z -co.e

84

BEST AVAILABLE Copy
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1- -. 11j,, -- .ar -41ia-v2i

~evs/a~~it~~:Slud;. dawateriing ponds received an-dd te, leak; in tat.;,t:

Tite Rated by: C. Mar~gin ___________

Ratin~g 'M11er Sc~r
RaigFactor 1-3) S

A. Population withiin &1 i"M fee Z.i .,t

B.Dis.ancetonaet-l
1*13e:~o * w wthir, 1 ile t'ad~us

E. Cmr4iczz envircr~r.5rt w~thir, I 1r.:1e radius sit

~ihn3 mi~les dof siteamýfs

Subtotals 107

Receptors sui;core TO x factor score subtotal /max iwrl score ;boa

E. el-,:t the factor scor ae d Vn tie siýatled quir~tity, "as degree of .4.:3rd, ind ~'C ::ýr:e
t.,, Informationi.

'. idenc levi: irrcA 2 =u;jspzc-.&)

Fa~tor Subscore A ffromi M to !'Z :asad 1-n factor scsre wiatrix)

-~ ~:: 'Ace s-ac-cr
~~~:r ~ x.scr Persisetr:-, Factor S'itscorq B

r3u.cIr'ý 3 :h ~ysical St.ate ¶'004ir w3te D1aracteristics 3'ibscnre

BEST AVAILABLE COPY
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~. : " ~ a;-iA*!atrcq of hir~~- f~zardouu - r-c-ntiminarts, mi-r su: *1ra~: Lb-Z::'.
Jim'r i de q or U' pont ridirect gvileTic. If direct evid raC., ;r ~ '

or indirm~ct evidarce --%:!sts proceed to: I

qaetegtni"for 3 potential pathways: surface water mi,,ratio, f-r~r, ar:-.;'.d--ia
wratio~.------- hi;hest eatimg and proceed to C.

Factor Mul;t -'-actor ~ax i;,t
t:. qc~ ating m! ier Score ;Asitise

Rainfall in:.nsity Ii !

subscorl !N x factcr Ecore subtotaihvaxiwix score sutotal)

S ("Nr U x factor scvre/3) .67

Grud- e ~ii;rat ion
tertin ;--:*'n~d i-ater 6.8

N-etpreicipitation a 6

SubsaUrface flows
irct accass to ;-rjurd w'ater 8

SubtoCtals 11-

Subsccre k'"Q -( fsct.r ic.-rs s:u jot~al/naxir,%.' score zztot~i)

H. ighest, ;az~way iu:sceirs
Ent~er I~e hipnest su'.3ccre value fr:' ,3-1, 2-2 mr B-! ibove.

Pathways gubscc-ee7

M. -veriae t'ýs three sr 'so ,-,fr rece;'ors, wagta hra--i~:a
Receptors - -
Waste CNiracteri--tics 0
Pat 'ways 67 :
Total B f"'e t

P. !;pl1 factor for viasea ::ritair Lit from waste ,lanaqent ýracti:es.
3,r'; oa :.ccre 4 astea :,4aa gaement practices facto -5.~ 1c~

*s r - --o-
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. i irrn1 UI W nt 1,44 -flul? "r." , 11V CP.- 11' -T %'",

6,.-ca, .oe,: PHOTO "SE74 - 1 .11 .-INT,
.:"aeor Cparatioe orr i ccqrrerce:;

~ BEPILE AFB

i. RECEPTCRS

Factor I ti- :r z-.::..

Ratting Factor

A. =..u i oi withir t,'• ,.
B. "istance to "ear"st we "I V

,'- ,elzenirn within I ile r•adius ! . -

D. Dia•c. to reservation boundry 3 E8
E ritica, envirorrnents within I mile radius of site 2 1z

.ater quality of nearest surface sater mody 1 .
Z. r..r d 4ater ,s.a of u•permost aqifer

4, P..,i ..... sn served by surface water supply 0 6
-ith-r. 3 7.iles downstream -':f site
" -. .~ '-1a" se,,ed by grund-water supply .1 ,

withi. 3 milas of site

Subtotals E-

Feceptors subsccre (10 x factor score subtotal/maximum score subtotal.)

- .-c. jn ý63 at i'ated an ,

. a-- quantity (1-s,ail, S=,.dim, 'W-' are)

etrSutsc,:re A. (r: 2-0 to *l.2 based -.-i fact:rs..e ,aix

-."'" F.* ;i.t'-:e:. fact.:r
c,,•r. •..6c:..ýre A 4 Dersisterce F2ctor Subscore P

•. ,'j .. s.:a state ":ultiplisr
9 4 Shsici! State 4itipiier ýa;a T.,haracteri.tics ,ut w

---------------------------------------------------------------
BEST AVAILABLE COPY
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direct evi;irc ,cr U1 ;oirt3 ftr irdirect evidercz. if dirs:"t =vid=,s e.ist. . hen Z.. . 2 -.:-"

or indirect evidarce exists, proceed to 3.

S. Rate the ni~ration potential for 3 potential pathways: surface wate- a. i'a i.:, di.;, .';r., -'Ja-.-
migration. Select the highest rating and proceea to C.

Factor Multi- Factor Maz'iram:•
Rating F.ctor Rating plier Score 2:-Bible

(•-3) Score

Dis~z_.ce to .~emrest surfa:9 viater .
Net precipitaticri 0 6 0 !8

Su"c ersL.Y a a 0 2

Surface mermeability 3 1e 18
Rainfall intensity 2 a 16 2

Subtotals 58 I'98

Subscore (leg x factor score subtotall/,aximu score sutt:.,tal) !4

2. Flooding 2 I

iubscore (IM x factor score/3) "7

3. Grour4-water miimration
Depth to r•',urd water 1 8 34
Net precipitation 0 6 0 I'
Soil permeability 0 5
Subsurface flows 0 a 0
Direct acc:ss to ;round oater 0

Subtotals 8

.Zjo-core :Iv x factor score sujbtctal/;,-.axi:,,v score s't.:za!-

C. Highest pathway subscore.
Ente-, tle hi;hes x --,bscore value from 0, 3-1 2 r

Pathways Subsecre

A. ývsrs;a *1h treme s1ubscires ?.-r rsce;'tc r5, waste ~ sis,-----
R eceptors
"asta (haracterqis6iCs
Pathways T

,p. 'actc f.r iaste r.., ,: waste marag-3.el, -, .ric1%Css.
r";.- ,tota . sc.e - ,a-s e ;e.ra -.-tent practices , . - f .. :, z:-.

72 ,Z :
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:.'. ., . ... .. , ... . , - .. ... ,.. .,.

5,- : vF: ;5 ,. . ..... .. J: . *,• ::'..•"I-. :t
a..,!. i

:e• ts,, = rp.•zn.:,,h-',iicals dutaped into pit until late •9E,'•"-

* .RECUTGFS
Factor Miti.- "t :•' J'". ","

Rating Factor (. S:oo'-re

4. Population within 11M. feet of site 4
S. Distarce to nearest v.ei l: - -'

.: .ls;V?:s : rervation bo-undaoy

-.. 41,ar :ua~it) of rearest ...-

PquFlatijn served by 4aas -er sz.pply3
wizin Z .•.le dowstr.ami of site
"k, ulat.ion served by ground-water supply 4
within 3 miles of site

Subtotals

Receptors subscore -i factor score subtotal/maximm :.Core subtO:all

•". Se!ect the factor scor.e ase on t6e estimated quantity, the drse of ýazard, •nro the ,-r :s

W. Waste q,,snti U a1, ; . ar;e)•. r¢nfder--l•ve (l-.';:.,fr ad,', 2-nuspected)

rcctor 'fnr r 2.% to 1',O, based ,'n factor 3:ore "aatrix)

-~~ cuwz .3:3.

.,, = l•.2

BEST AVAILABLE COPY
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- --- --- - - - - - - - - - - - - - -

""ar is Mdnc of:.'. .irtio o.. 6aaros v
dirf'-t evidae~c or V po~ints for in~direct evidenc e. If drs,:t evi deric- ex strs P".rCc-E: 11"
oe in~direct evidence exists, proceed to B.

S. Pate taei migritior, pterntili for 3 potential path,ýajsI surf'ace water' ni"ai:r' odin-;,

-. -actcr Muit4.- Factor ~
(8-v rz.p.2tr3) .*.a ---

net -- 'Learest surf.4cs ae
.Surfac:e err's ion 3.3
Sujrface perv.eibility 3 6 18 Is
hainfali Amenity 2 8 16 T-4

Subtlotals .%a

Subscore (1Nx fsctoýr ice.,,; subtotal /maximum score uti1

.2. Flce:diq'

51':tsucre (IN x fictor score/3)

. murnd-water migraticn
Det to ;mro-d water 3 2 9 4

Soi r9mvacihity0
A bsrface flows

Direct access to ;":c4ater 4

S'ibt.,ýtal S
e!~r CO~ . f a ct or scc r 9 su ý-t ýt a a~v-:. m~

C. Hi.ýhest athway itcr,.u rg -I.-:r-3ao.

-. 'vera;e the three subscorem for receptlors, wasta :ýaracterlsts a.~
Receptors 3
Waste Charictertstics
Pathwy
'%t a 1 13 di tey 3- = .. ......

9. Zpplv fictor for waste Contairrment frs..' waste iarq~emen~t mra-:4. cas.
lmsi totl secore x wasti m-ir~a'e!,!t ;ractices "na':

64
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Zie -rasio or Ccurren.,e: Mid. IH-12a 3. 1-383
4.-, , "r: , Seai A?

,..er,.,,,as,.. ,; .. ,ura,,l,-d battery acid discharged to dry well

Site Rated ty: C. Margan

1. RECEMTRS
Factor Multi- :act:r M.ax ir::.
Rating pli.r Score P-.--~e

Rating Factor (0-3) 5cre

A. Copulation within I,O feet of site 3'
B. Distance to nuarest well I ""
C. Land '•se/zoninq within I mile radius 2 3
D. Di.tance to re.ervation boundary
_. C-itical envir.:ents within I mile radius of site .'

F, ýater paliti .of reare-t surface water body
6. 2eound water use tf ,.,permost aquifer ?
4. r-oeulation s•. •d 'y su.face water supply

within 3 zjile downstream of site
i. ,,Jlation se:'ved by grourd-water supply 3 "a

within 3 miles of site

Subtotals Q).t•

Receptcrs subscore (102 x factor score sibtotai/rnaxium score subt,:ta'

II. W$T. C:-'.',"RISTIMS

W, Select 'he factor score based :n the estimated quantity, ahe depre_ of 6za.d, . -,e :A : . ::

43ste quantity (,--,inal .-c,,•.1., . vlpr.)
c, Confidarnce laav :Ic:-,frr'ed, 2suspecte') I

3. •a~ ,..at,,, o, Ez.;.•,Cua, 3Zxih. 3

Fac or NO:-cc- , rv. E to 10 based -,n factor" score imatrix)

I. ,;vy . ,,ris.re.,,ce f-.:? ucor

-''. ;N:•: , ;ae ,tplier Waste :har3c;er.t:4.cs 3t5ibsc,:c

LLE COPY
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Neof Site: Pittery Re~air Shop -

A 4f "ere is evidence Of qgiino aauoscnmnnsfc
direct evidence or 82 points or irmirect evidence. If dil-EC eY!6_r~cq !dst3 t~zn mr.:cezK C:

or indirectt evidence ex~ists, proceed to S.

3. Rate t4e migration aotn' ia' for 3 poten~tial pathways: surface wate- Ri;r.;tion, fl-xdm;j , a rj c;~
;i~reti~on. ?!elact F4e highast rativrg and proceed to C.

Pactc-r Multi- Factor lay ý u~
Ratim; FaCtcor Ratin2 plier Score Possitle

(0-3) Sc, Te

Z~i1at:ic '":. rcazrest s.irface water 3 3 2;
-4 2

,'.trefce eros;&ý, 80 :j.
Surfacs perveibility 3 S 28 !3
Rairifall intensity 2 a is6 2

Subtotals 58 Ni

Subscore (122 x factor score subtotal~haximuu score subtotal) F4

2. Flmcdii-, I 1 0 4

S.."bscre (100 x factar score/31

3. Ground-water .ii~rat ion
~eth to irouvnd water I 8 8
! ; recipitation 0 6

30il periability 033
Subsurface flw lOW-4S
Direct access to ;round water '

Subt~tals 8 :1.1

ZL.score 'I~~fic~r icore subto lfr1amim'zVu sccre 3~

Efrtni ýi;44es. subscore vah~e frm.1 9, -11 3-2 :r .2-2 acvC-.

Pithi'.ays Subsccore.

Av ~erqz! N'. three ilubecores z.:r rercept:r's, 4aste characteristics, nir.,

Receptors
~Aste Characteristics 5.0
Pathway!tý 

2%t.al ,76 djvided by ? = . _ -
3. Apply Factor for viaste contairen~et f-~m was', e,-aar~ageL:evt ;rc~cs

3ross total score 4 wiaite vandmeent -ractices fac:!:r llni, scors

BEST AVAILABLE COPY
H-10



-r nSt *:.f T!4ia~ 'Jo.

•,e. *. •erat in •. ~:u..rerW 197 %,o Present

Cco'.er-ts,'1e•:."iption: Fuel leakage runs off of taxiway into storm sawer

-ite Rated by: C. ,'an;an

1. PE-EPTOqS
Factor "ll;- -ac'or M% riu."
Rating plier Score Doss'b'e

Rating Faitor (0-3) Score

Q. Population within ,litO feet of site 3 4 !2 1
9. 3istarce to nears t 4ell I 3 10
". Lad use/:oning within 1 mile radius Q 3 6 9
~.D-itacte to reservation boun~dary 1 6

E. -^rilical er,virornern.t i.t,,in I mile radius of site ,-
" t. •er qulity of nearest surface water tody I S,
3. Sro;.r•d water -ise of utpermost aquifer 2 ,.
. ;.-.;.lation served by surface water sv.-pply 0 "

wizhiy 3 miles dwnstreaz of site
. PDopulation served by ground-water supply 3 6 9i

wilhir. 3 riles of site

Subtotals .5 !H

Receptors .ubscc.re (IN x factor score subtotal/Iaxisuu score 3ubtotal

2. Select the factor score based on the estiated quantity, the degree of ha:ard, and the co-,iderce '-"
the inforvatior.

4Weast. quantity (lcsuall. 2-ediuu, ',large) 3
confid-ice level (luconhrved, 2-suspectod) I

3. Hazard rati,. (I1:w, 2--ediu, 3-hih) 2

Factor Subscore A (from 2'2 to I0 based on factor score matrix) 90

;;pl, Op-!ristce Fac-.r
-ntcr Suosccre , x ;ersisterce Factor = Subscore B

A. .'•-lv. chve-al.. state "alliplier.
:s[L=•oe B • • s tia E.te Mu'-tiplier = a-ste Charactleris'.cs .,-:.

64 x 1.0 4

BEST AVAILABLE COPY

H-i .il



Nae 1 Size: SR'd1 Sheiter Area. Drainage Ditch

.. If Vlore is cyidence or aigrabi.,r, *fhazardous contaminants, aSS!;ir UaXI:YU factor ~ :
direct evidence or 82 poirls for indirect viderce. If direct evidence exists zr pr~os if n-. evzr-
or indirect evidaince exists, procened to B.

B. Rate the milritior, patertiaIl for 3 potential pathways: surface watev migratir-:n, 1':c*.ovr1, -nd ;::~~
.iigrition. Select tne hi.;jhest rat;ig and prcoceed to C.

Factor Multi- ractor " xv
Ratit'g ýacto~Rain plher 24cre cm-i~1

Score'

.Surface 4ater Migrat ion
;itae -~er'g~t Surface Wa,6er % 3

Vitac to 4

4. 6
Surlace erosion .9 _0 E

Subtotals .8 1038

Subscore (IN~ x facnor score subtotal/maximiur score s'ubtotal),9

2. Fl-x.i-

:ýb *sstote'I acto score/2 0 cr

3. Srurd-atoervi-aa-io



Sof Site: Land 11Z "",."

L.eation: Soqth ,f Eh Z.,,uet - alacent 1., So. Eirle Road
Date Of 00paratioii "wcrrerce Early 1050's to l'980

"" aenta/Dvecription: Burned daily until 9195 - received photo treatment plant i,•A...

Site Rated by: C. Mangan

. IFactor Multi- Factor Maxirmum
Rating plier Score Possible

Rating Factor (9-3)Scr

A. Population within 1,M feet of site 0 4 0
8. Distinct to nearest well 2 la 2 -:
C. Lind -selzoning within I mile radius 1 3 3
D. Distaece to reservation boundary 1 6 6 !
E. ritical environments within 1 mile radiis of site 2 1-
;. water quality of nearest surface water body 6. 6

G6-uvJd w-te. -se of uppermost aquifer 2 9 ij -"
H. P-•p1ulation served by surface water supply 0 6 2

within 3 miles downstream of site
I. 4opulation served by ground-water supply 36 8 18

within 3 miles of site

Subtotals '1

Receptors subscore (I1N x factor score subtotal/maxiuum score subtotal)

II. WmSTE CKRAMCTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the coriifde_-_• c e-2
the information.

1. 14aste quantity (luamll 2---eium 1-larle) 3
2. Confidence level (=conirmed, 2-suspectid) I
3. 4azard rating ('low, 2m'edium, 3=high) I

Factor Subecore A (from 29 to I1 based on factor score •atrix)
s, ;li• ;svsi-.t=.-.e factOr

33A:~rscore A Y' Persistence Factor =Sutsc.:.'-e 3

C. ;p;ly ;Ysical state =ultipii
us'.,re 8 v Physical State Multiplier 2 Waste Characteristics Slibacore

so x 9.3 38

BEST AVAoLABLE G&OY

H-13



-%ae of Site: Landfill Nlo. 2 o

INI. •,'M'AYS
1%%1 there is evile%,ce of miigration of hazardouis cornta~inaTnti, ass;in maxim~um factor subsc:,re -ýf N', p.~:.

direct evidence or 82 points for irdirect evidence. If direct evidence exists then proceed t, C ! !f ro evic÷nc.
or indirect evidence exists, proceed to B.

Subscore

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and 2r:,,:-'a.e'
migration. Select the highest rating and proceed to C.

Factor Multi- Factor !•.x.a:mum
Rating Factor Rating plier Score Possijle

Score

. Surface 4ter Migrationr
Distance to tearest s;urf.*ac *atar 3 8 24 -.
Net ;recipitation 0 6 8 18

3raze erosion a 8 a 1:4
Su.face permeability 3 6 18 18
Rainfall intensity 2 8 16 24

Subtotals 58 108

Subscore (109 x fa-tor score sbtotal/maximA score subtotal) J

2. Flooding 2 2 3

Subscore (100 x factor scorel3) 67

3. rovund-ater jigntion
Depth to ground water a 24

t pecipitation 6 a i8
Soil perumability a 8 24
Subsurface flows 8
Direct access tog roundw ater 0 8 a 24

Subtotals 8 !4

Subscore (109 x factor score subtotal/laximum score aubtotal)

4. Hiest pathway autscore.
E.er the higest subacore value fr..z A, 9-1, B-2 or 2-3 above.

Pathways Subscore 67

ý403. YMA.r PRACTICES
A. 4verage the three subscores for receptors, aste characti-ristics, ar.a .at"Ways.

Receptors 51
Waste Char.cteristjic3 8
Pathways 67
S, Tota1 135 divided by 3 = K 3rsss

pply factor for waste containment from waste manageemnt practices.
geoss total score x waste 2anagement practices factor : final score

. x 1.9• E • i...,

BEST AVAILABLE COPY

H-14



,.,•.•t--- -,,1 : -. -•.Q•• --- ,a. -----. h o-, - - - - -- - - - - -- - - - - -- - - - -

'%7e :.f Sits. U.S.r. Sioo::a: ".s.- .-..

Tratan iPla,! .. = ....
C.Teiti of Wheat Sto rust - ethyle.÷ oi' 3ird 7E as•ite-"

Site Rlt;. 'I: C. ran;an
• ------- , - --------------------- ---y --•

1. RME MPRS

Ratingai ar .:: o
Rati. ; , Factor (3.
A. Populat ioln within I, fet of site 1 4

B.tsoatc so nearest 411 R"
C. Lar~d 014-6'i ; n : ni~e radius 3
D Vtarce i tion:urdary

h •ster quality of rea-gs! sra. ..4ater body r1
"" . ;ater i.se of up;ermo ,t aquifer ,- t

4. 'aco served4. by surface water s'-ly 1s 9n 7
Within. . ;d les dc; ersi"s t ..; o site

"I. l ulationi I.ae) ground-watier supply 3 6
"wihin 3 miles of site

Subtotals 9il

Ruceptors subscore (INe x factor score subtotal/mi.mui score subtotal;

~.4S1Wc t~l ftctoiý score based -in the estimated quantity, the derree .,f 46i;:r:, ard the o::rzi:1.
the informat ion.

I. aste quantity (!luaallL a2zred.iu 32.Qr~ezt
2. Confidence leve. 'Ucorrirmez; 2ziusdectedi
3. !!=d"ti I:i. ;e .M 3zbi h)
ýactor 09sc~ fr~2 to 1,0 based on factor score 4atrix)

omrsstrc Factcr - Sutscore B

C. APPly ;hysxil state miutiplier
3us~~ B h~sical State ;.liplier 2Waste C~haractertitics suibscore

BEST AVAILABLE COPY

H- 15



Nam of Site: U.S. Bry 8iol.4zgial Testi, Site 'a_-." ,:_f "

Il1. pQ1W.aYS
I If there is evidunce of zixation of ha:ardmos crta.iants, assipn waxi.f;ct: r S,.bsccre ,:f O p.ints for

direct evidence or 80 points for irdirect eviderce. If direct evidence exists the,, proceed to C. If no evider.--
or indirect evidence'e.tists, proceed to B. Subscrre

B. Rate the migration potential for 3 potential pathways: surface water migration, floo.dirng, and ;round-water
s-iration. Select the highest rating and proceed to C.

Factor Pulti- Factor Maximum
Rating Factor Rating plier Score P•-s'ite

(0-3) Sc.r.

1. Surface atep Mi{gration
Distance to fiarest surface water 3 8 24 24
Net precipitation 1 6 a 1.
Surface erosion 3 8 -
Surface permability 3 6 is 18
Rainfall intensity 2 a 16 24

Subtotals 58 18

Subscore (189 x factor s.nre suttotal/iaxiiw, score subtotal) 54

.Flooding 2 3

Subscore (109 x factor score/3) 67

3. Ground-water migration
.epth to ground water a .4
Net precipitation 8 6 1 i8
Soil per"eability 9 8 .
Subsurface flows 3 8 .
Direct access to roiuna tater a a :4

Suatotals 8 !14

Subsccre ::U x factor snare subtotaii.-axi".,i "core su..t..ta.)

.Highest patowy subscore.

.Enter teat ,.9 highest -u,•co•. vau I'n..; P, 9-!, B-2 or S-3 above.
Pathways Subsc6re 67

A. ^veruae the three Subscons for mecept•tr, 4aste charic•.erist!:c, "-" ;--'hweas.
Receptors 59
1aste %aracterist:cs :
Pathways 67
,,'t1. i 16 divided by 3 - ":

2. •ply factor for iaste containment fr•m ,aste paara;!-en, practices.
3r::as total score w waste managenent practices fac:or 'Final score

52 x 18

BEST AVALABLE COPY

H-16



- -- -- - - - - --- - - -- -- - -

Data *.f J.erat,~ Z.•:r' •'"+=CI, i;~ :€'S0 !rSE.?rt

6.::ly ruofdsa-dt. dit:h

Site Rated by: P, .re. .

I. RSEPTCRS----------------------------
Facto-r
Ratirg )!ie,' Scor. .

Rat inq Factor

A. Population within, I feet of site 
U - --

9. Distance to Aearest -. 11 
4 I-

C. Lart ;./:/ZoMNi with:i, I mile radius
Do. & ,"fi5ae to rse,',tit,, 'zondary
E. Critical syvirorzent3 within I ile radius of site

~.Jtrquality of revres~ surface watr .0 Sdy

3 -n.n.'~~ water -ise eu;;per~ast faqfr
4.Ppi~on ser".ed !"j Sullace wate~r supl

within 3 miles do•sLtrea,, of site

I. PoFulation served by ;rouni-ater supply .
gti.hin 3 miles of site

Subtotals : "

Receptors sAscort (IN x factor score subtotal/jiaxi~uz "core subtotal-.

•.. Sele:t the fr.-.:tr score based on the estimated quantity, the dq.;ree f !.a:af: 1 a.- : e' : ,
the infor•ation.

1. Waste ;::ait.tity !1-2mallt Z.edviu , 3=larre) I
C nfiderce ive'- ,:-c. ,irred, 2-suacte•)S~~3. "a.:ard eati'q 3tzw,2 i~,•high)3

Factor Su'b-2co.-e tf'l t. o l10 based on factr score Utrix)

-':." •';.'•:' • x rs.iste. Factor Subsc.r. )

E9 x I&A

C. p;l s:cal state •uliplier'
"".... ca, State Multi~piier Waste Characteristi-e -::s .r

BESI •;vAL :.

H-17



'Nams of Site: J7-5 Test 'Cell

::. PAnKOS
~.there is evid.ence or ino arasccrta.irants, zv ;.- fatr f1-I

direct evidence or N. Points for indirect evidence. If direct evidenice exists t!er. pr-cezd t: £ i
or indirect evidence exists, proceed to B.

B. Rate t?~e giiraticon potential for 3 potential pathways: surface water migration, f1c-odiv-, aric I -. ir
migration. Select the highest rating and proceed to C.

Rating Factor Pat in ;le Score Possible
~-3) Sccre

1. Surface "Iater Migration
Disan-e to nearest is.irface water 3 8 2
Net precipitatiim a 6 0 9
Surface erosion 3 0 .
Surface permeability 3 6 is :2
Rainfall intensity 2 8 .6 4

Subtotals 140

Subscore (192 x factor score subtota1/'auimum score subtotal)

2. Flctding 163

Sebscore (110 x factor scorel3)

3. Ground-water ýiirat ion
Cqt,r o ound *&ter 1 a a8 2

precipitation a8 a 1
Soil permabilitya 8
Subsurfc fl;;;9 9
Direct access to ground water 2

subtotals 11

Subicore (120 1factor sco3re subtotai!~iaximon 3core vzt.tai)

C. Highest pzt;ý,ay sultscores.
&.ert.ehghest slgscore value fr'.,u A, 3-11 3-2 or 9-5 iteve.

Pathways Subscore

1%'4.1M 'SE PloGe"T ORCInCES
A4. Ave-aie the three 3ubscoru1's flor receptors, wastte characteris.x ics, and. ;as

Receptors
Waste Charaqteristics

Total IM dividled ý-j 3 :-
D. Apply factor for waste containment from waste mana,"e~ent ;Prac~i::E-9

gross total. scors x' waste mara;relet 0-ractices ;actor =fir~al scOre

RESTA



Nane of Site: 0TMCLcaY ASH W7ER AR" EA- - DSCHRK AREA ""
Locitice: SLDG. 2560
Dats of U'patior, or Cccurrence: 1'8l-PRESENT
Owner/Operator: M.ALE PAF
ComT~ient;/Description: TPNK 60S DISCHARGE TO GROUND

Site Rated by: C. W-9G11,

Factor M,;!ti- Factoi- -a', !.-..
Rating plier Sc.; - a_.-tib -

Rating Factor (2-3) :c,:", -

A. Population within 1tvN, ffeet of site 3 t
B. Distance to nearest w.ell I,
C. Land use/•onin; within I mile radius 3 3 " 5
0. Distance to reservation boundry 6 6
E. Critical evi.-onments within I mile radius of site 0 i * Z
F, Water quality of nearest surface water body 1 6 6
G. Ground water use of uppermost aquifer 2 9 "a
H. Populatio. served by surface water supply 0 6 V :"

within 3 miles downstream of site
1. Zopulation served by ground-water supply 3 6 8 .

within 3 miles of site

Subtotals .- .

Receptors -Vibscore (10 x factor score subtotal/maximum score- ubotal"

IL. WASTEE CRCTSERISTM2

A. Select the factor score baszed on t~he estimated qiantity, the degree of "aZard, and the ::e':o.-.=-
the inforut ion.

1. 'wate ;uantity X-:lail, 2umediuu, 3=ar;.)
2. onfidence 'Level lciconfiruec, 2--s'is~cted)

3. gazard rating (1.=low, 2=vediux, 3-igh) 3

Factor Subscor' A (from 2 to l based on factor sco..re xatrix) -.0

B. Apply pe!,-43ttce factor
Factor Stbscore A x Persistence Factor = Subsc.re B

S1.•1i,

C. Apply ;hysical state multiplier
WWorcre 9 K hysical State Multiplier a '.aste Characteristics S-bscore

60 x 1.N = Pet

BEST AVAILABLE COPY

-..19



-. :3 a ;ialnca ., *;rati{,• of 6a:ardo'is ""nta w.a.t. , " ssqr "

direct evidence or 80 pointi 'or xndirect e',icerce. If di.-sct svi6,ice a: gists t"er ;:.:.:
or indirect evicence x4sts, proceed to 3.

3. Rate the migration pctential for potential pathways: surface water :migratiorn, f!c:,r;1 a,. ;r,,C-t':-;
migration. Select the highest rating and proceed to C.

Factor Multi- Factor Maximim
Rating ractor Rating plier Score Possible

(0-3) Score

1. Surface Water Migration
Distance to nearest surface water 3 8 4 24
Net precipitation 0 C,
Surface erosion 2 e '

Surface perability 3 6 Is 18
Rainfall intensity 2 8 i6 24

Subtotals 58 We

Subscore (100 1 factor score subtotal/maximum score subtotal)

2. Flooding I 1 0 3

Subscore (U x factor scorl3) 3

3. Ground-water mi•.ation
Depth to ground water 1 8 S :.

Net precipitation 0 £ .
Soil perteability a 3 ;
Subsurface flows 0 8 -
Diiect accessto gro'rnd water a a

Subtotals S "'

Subcore (124 x factor score suttotal/,aximmi'J scoe 7:.,..a',:

. Hihest palhway subscore.
"Enter the highest subscore value f!ro 4, B3-, B-2 or 3-3 above.

Pathways Subscore 5

!V. 'W,•S•. M•,G• J oCT1CE

4. Cveriae the three subscores for receptors, oaste Ocar.cteri.tic', ard ;athways.
Receptors 28
'Jaste haracteristi~s
Pathways .4

B, Apply fact,, .'or wast a from waste r.,avgement a•rc es m.
Oross total score -4 *:sts Tanage'4et ppra=ctice fact-or =firil ;::-re

--- ---L--LE CONY

- -- -- - - - - - - - - --- - - -



2:.. : .z -

0-..i, i;ticn' SOj r4 f .3 d i.tch - TCfi :sad t ' i

Site Pated by: B. Moreth ------------------ -- ------------------ -----------------

1. RECUETOIS Factor mult i- : :-6':.:.... 'A . 1!::1:

Rating P! pi-:"sr ,.. .:-i-

Rating Factor th-2e" St.:,,'÷

A. Population within l; site 4
B. Distance to eear.st ill

L. Lar, d us./;oi withi., I mile radiusC.istare .o .isevat in ,-irar'y i .. "

E. Critical envirolments with,'m.a ile rsgus of site

:X0P% 1tee usee ,f a*;,rtos3
;iu~' ; t onseved by s~e'a waisr supply

Witnin 3 -, Iies dovinst'eam of site
I. 'ationr servade by ground-water supply 3

wi hin 3 miles of site

Subtotals 53

Receptors subscore (I2 x factor score subtotal/may.i.mum sc.ore subtotal.'

3. .slect the factor score based on the estimated quarntity, the u.'ree :.f 'a-srd, ,.o ,ne, : .:.-. "
thl information.

4. gaste quant'-ity --.a: "li:-', large)
2. Confidence I'.e: 'l=:cr-firi-d, 2--us;ected).Haard rati, g 2=,:w ed• ium, =h~h

cactrzr Subwsros A rfirsy, 61 to M based on factor sc:re a~~
?.: ;j; r~ist~rca"-t'

25. -it.bcore A . 2zarxis*3Yce Fa-ctor S

' .. I7 ;hy-sical st •-l••:•
zu:-c.:rt. 2 Mhysic State Multiplier Was.a Caractcristi:c E..itsc.'rq

'1- 21

Q ------ --



Utl o..o L-u :- -:- Cl

1411. PATFN4lYS
A. If "ar iu aviderce of zi;raticm~ of `ý-zr'- co a -nanxt1~~~~:~2 ~ ~ -

direct evidenc or R fo~: or indirect eviden-m if dire'ct Bv1der.:i S.-ic+T t z-
or in~direct evidence exss proceed to S.

S. Pate the 'p~tirctential fr 3 poten~tial pathw.aye surface wa8ter i"~-
wigriti~on. Se!ect £the lhi;'et ratin~g anmi proceed to C.

Factor ~ ii - : 3:" ýia.r

ra:to a .se C:

Surface parmeability 3 6 laS~
Rair.fall irtensity a is E

Subtotals!0

Suhcrs .N factor score subtotah/l!ax iivu suore v;.:tota1) 5

Sqbscore ;l'% x facto)r sc:rei3)

S;u at~aer 3 3
'4.~ .¶poeit3t iona 6 Z 16
Soil ;er-eaqilty 3 z
S'ibsur-ace ;!.-ws
Zirect Access to ;rmuri water 2 3 Z

S-ibt,-t al; s

--~'ay -~~: - - - -- - - -- - - - - - -- -

'A . A!c. n e "he three suaoss fo ae 5itr~:!,s

Pecaptcors
4as+e r aractriat~cs

at hq 5,i

t:-22 BST AVAJýABLE COPY



-o.. , .j

I..
. ,,,,, .... , • n•LC, .r ,.

- - - - - - - - - - - -

D.ra;tir:fceaa o reevton Ccc 4ndryre ~ :
E.~~~~~ ~ ~ S.E.tc~ ::;roret wihi I mile raiu ofst

Sits.e qualt~y; C. ners-srac mtrbd

9. u-iin searar ed by sufae aer3upl

.ith ,: or 3. ; ,gwil" tr e -,f st

C.t Rt~etorsrat ionb': C bo",.ry

•at i:r,; F at,.r us-of) :emot " if'-

•. :,ul•.io ... servadtb sionc qatar, d upy . S '
E, thi.; 3 nivi~entd within If site rdu fst ," . .

i. "o!Ilation served by grotind-water supply 3" .
wiilhi 3 miles of site

Subtotals

Receptors sutscore (1N x flactor score ;ubtotat,/raximu : :-.rei"tc;? -

2. Selectt- score bae" " '."n . . & 4 J
•a ':h .for~atj.,:n.

2. Con:idence .a-e 'A::fir:'', 2.;u'.=c..-.)
H, azar'd ra'r :!1w32!ec"xih

Factor UIM.-,:. 2 (from 2••to M based on fictor score :.=t.','

:ct�"�,S-ubscore x 4 P.rsteyce Factor Stbs--ore a

C. cgly ;ýYsicl1 stite u ie
Su',Ifrq 3 31ic3 .3tate 1ti;:r ~astae nar.ce|risti:s :-'c.:re

BEST AVAILABLE COPY
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161- i'hr i 3.,mnCt '::'~o of hi:&a-dous cý-ntaviiinvts, iss~ijr.

or indirect *pcnse:ss rocata to 2.

B. Rate t~he si~ration, potential for 3 poten~tial pathways: surface water m~igration, ar1-C
migration. Select the hiahest eating ird proceed to C.

Factor Multi- Factor u i ! iv
Rati~l eactor Rating plier Score Prssib'-*

(0-3)Score

~.Surface iater irto
Oista.ýCe tco ~eizr!t A.ac ter 3 8
Nest Wýeci~itation A
Surface erosiov- '
Surfice perm!eability 3 6 is 18
Rainfall intensity 2 a 16 24

Subtotals Sa le

Subscore %'100 1 factor score subtotal,'maxi.'uu score subtotal)

2. Fko.din, 9 1 -

Sg,,3c~rs (M8 x factsr c.e)

3. Grourk-oater vir~at ion
r-epth to grcund Wat-er I S
Net " eipitation~e 0 6 0
Soil permiabilitv 5
gub~urface flows a a
Direct access to gro'uvd oiter 5

Suibtotals8

30-score ".2 -4 act score stotaPl/-ixisuL s:~' ; 4 a

C. Nices', wahway siubscove.

SsIter t4e h.;hest- =Fiscore valuie 'i ,3-1, S-5 or 3-3 atove,

Rathnays subscoref4

. -virso the tlree vibscores for -eceptoti, oeaste -. ar-.*,*.1,--.v:ýa~ays
Peceptors
Wiste Charictarist~cs :

I~! ~ e-~ - ------ --

a,-24 BEST AVAI LABILE CUPY



IDW,•--------------------------------------------

"U4of sil.f. AG M11irtiriarce ;effa >i'; z
'.ocltion:; Suilding =3

mantu/ .'ipti,'-on: 4ily run off u,'r,, itanance and c.'llnirg of 3r:,-,id Eqm;,',

Site 'Fated by: 9. Moreth - ------------- -- --.-- -- -- - -- -- -- ----- -- ---

I. RECEPITORS
Fictor 'M"t- Fct'
Rating ;!:sr'(,8-.3). . -"..,..... -,,,

Rating Factor (0-3)

A. Population within I•,eM feet of site 3
B. Distance to nearest well 1 ,
C. Land use/loninS within ! mile radius 31
D. Distance to reservation boundar7
E. Critical evirnients within I ,i!" radi.-.s of site
•. Water quality of nearest surface water :ody
9. Ground water use of upperqoit aquifer
4. %?uplation seried by surface water slipply ..

within 3 oiles downs'grea of site
1. Porlation served bytground-water supply 3

"within 3 miles of site

Subtotals .

Receptors subscore (120 x factor score subtotal/ti1axirmiw2 sc:.r? su t -6

11. WASM CHA .OCTE R .S T 'CS

1. Select 'he factor scoro 1:ask on bthe ast;*mated quantity, thq d;er-Ee -.f h:rv
the information.

, Waste quantity (lzmallL 2-i-ediu•, .lar;e)
.Confidece level 2---u..ei, irr'4 2,su )
3. Plazzard rating "Ic-1o, 2=,edi;,3"i0 )
Factor. Subscre 1 (foq En to 1Z bwaed on factor sc.:-re matrix) ;3

3. •P 'ii-,:-f~c~oý,'
- , W 9.l Ore I x srs~i:sles Factr " ,s-.-:,re B

I.. •;;;:I physicll state •,utipi÷-
I S -r1s .. x -Nslcal �tate Multiplier - aste Oharacteri.-i: -

BEST AVAiLABLE COPY
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Nman of Site: Arr yainra a~Irc ard IvrainreauDiit:h - -

Nrf 'ar is evilance ..:.f miipatior, of ýizardolis cor~tvinirants,as;. iixi sj:: Z :;
direct ovidince or 8" poinf.. for irndirerct evider-ce. If direct EIeviiece ex ý t -- '.her' "c,~
01' indirect veidanca oxistas, ;rocan-d to~ 3.

8. Rate "te migration fo.tertial for 3 potential path.ays: surface water m~iatm s~d~; : :-ýt

viirition. ^;elect .,he Jhig~est rating and prcceed to C.

gactor Multi- Factor -i:
Ratin; Factrr Riting Plier Score Cos t~

1. Surface 4Jater Iiigrs~io.-N
Distance to fearecst S1'dface oater 3 8 24 ;
Net precipitation 9 61
zUrfiac erosion 9 8 a -1
Surface per-eability 38 8 4
Rainfall intersity2 8 Is E

Subtotals 'I3 I

Subscare (1iN x factor sco%.re subtctal/maximurm score vsubtotal)D

:L Flooding8 1

!Subscore (1W0 x factor scire/3)

3. Grownd-vater migrat ionB 8
Not recipitation 0 6a
Soil pereability 0 a
Subsurface f lows 3 Z
Direct access to grou-d water 8.9

S I 1. Vota! s8
Sdbsore IN factor sco'. subtotal/maximium score sut. t 1)

C. Hir~hest Pathwy !':bscore.
Sfnter the -ignnst 3uhscore ial-e frcm A, B-1, B-S or 3ý-3 a:e

4athways Subscorm.

A. ;varaje tte three sutscoras for recept-rt, waste character is.,;:s, arc st~
Receptors
Waste N.aractaristics
Pathways 14 4.. - .-

B. Apply factor for waste cortairmett from waste manageiertan tcs
Oross total score A Par-ta manglment ;ract ice; t~ctv m al -Kos

BEST AVAILABLE COPY
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S,,its: L..ý!f-;' 
-------------------

Location: uait Of i:j! ar uuiar etart 1a
Date of iratI:. 0r I'.. -rfr: EIarly 1 ..94 1.
O A r a.tr: r eile "F8

v..-zitsil ipt.ion,: ,puartad during early l•40's " identifiad frov ai-'il p s.

Site Rated by: C. Kangan

1. NEWEPIRS----------
F Factor Multi- Fict:r 'Is .
Rating pl ,r Sco' :,- e

Rating Factor (8-3)

A. Population within 1JM feet of site 1 4 S or

L. Distance to nearest well 2 1• .8
"C. Land Use/z0.niP within 1 mile radius 1 3 3
D. Distance to reservation boundary 3 6 .3

E. Critical environments within 1 mile radius of site 2 !z
F. Uater quality of ea.Pest s:zrface water body 1 .6
G, Ground water use of uppermost aquifer
H. PoMulation served by surface water supply . 7

within 3 miles downstreau of site

I. Population served by ground-water supply 3 6 18
within 3 miles of site

Subtotals 127 1E

Receptors subscoir (IN x factor score subtotal/maxium score subtotal)

II. 

-RS 

TI 

- --

PAC TER- 

-S-tICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidercs- "÷.e."
the information.

1. Wage quantity (IMuall. 2adiuml 3slarge)
& Confidence level (13confirue, 2:suspectid) 2
3. Hazard rating (Isiow, 2=49dium, 3uhigh) I

Factor Subscore a (frcm A to 10 based on factor score matrix)

9. •Qppy persistence factor •
Fictor S:,bnCcre A x Persistemce Facto, • Sub-core B

C. Apply physica& state multiplier
Subicorl 9 1 PhY• cal State Multiplier 2 gaste Characteristics Subscore

16 x 1.6• 16

BEST AVAILABLE COPY
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aINMs of Site: Landfill No.1

,HI. 'I"T YS
A. If there is evidence of uigratio of ha:ardora cr,:airants, assign 3.,aiiril isct, - ::.. of 1• r "

direct evidence or Uv pooiris •or indirect evidence. If direct evidence exists then pr-ced tc. C. .
or indirect evidence eUiits, proceed to B.

S. Rate the riratior. potential for 3 potential pathays: surface water mi;r•tiori, fi:od'.;, I-a-d ;rounj-"a-
4igratio.. Select ",e highest retiq2 and proceed to C.

Factor P•.'t,- Factor Mayx,•,m
Rating Ficto• .ating plier Score Possible

5-3)- Score

1. Surface Nat-2r nialtion
Distance t ieauest suilice water 3 8 24 24

Net re:viPitatiOn 8 8 1
Suir cl eosilln I a 0 24
Surface permeability 3 8 Is is
Rainfall intensity 2 8 1 6

Subtotals 58 138

Sublcore (14M x factor score subtotall/aximuu score subtotal) 54

2 Flocding 3

Subscore (150 x factor score/3) 57

3. Sround-water migration
Depth t. ground water • 1 8 8 0

Mevpecinitat ion 0 6 0 15.
Soil ' 'reeility a8 :
Subsurface flows ' 8 0 2'
Direct access to •rournd water : 8 2'

Subtotals 9 114

Subsccre ".30 x factor scor. subtotai/.maxiu.t .cor. subtotal)

1..,hottst pathway suticore.
Enter t"e hirhest ;b.score valae from 4, 9-1, .-2 -, -3 stove.

Pathways Subscc-e 67

V. W4ST vP~.E.T CWE
, ;veragl `4e ,hree subscores for receptors, waste :.haricteristics, ard p&',, ,,

Receptors
Waste Characteristics -S
Pathways 067
Total 1:. divide by 3 z 47 ,'.s- ,.:ta-'

3. Apply factor for waste "ontainvint from waste management practices.
&r.es total scor e Zste ianaStent practices fac;or s fira! score

47 x 1.20 2
-- -. - -

BEST AVAILABLE Copy
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-- % .iir-%11-.4--"

Dae. 0? 41.1 iti:.' :"'r. 17

c !,tzI1&acri~ti4on: 3a:.i%*d q~~1luof trans5former oils

t.REMPTM I
Fact or M uItIi - ctr -

Rating Pli.v 3ckex
Rating Factor
A. Population within I,= feet of site 3 E
0. DistanCe to MearSt w11ell4

C.Lad a/zonir'; withiin 1 xile radius 9
0. Cistance to reservation ltouinarj I i
S. Critical er~vironairti within I -.i~ adius of site 120

ý. atsr q-ity ii fe6I urfa:e water' todyI
3.niu~ water ý:se of uppermost aquifer

. oulat~ion sto-ved by su'rfacce water supply.,
within 3 mile domntrua. of site

1. Popuation served by grourid-water supply 3 3 :
wihn ies of site

Subtotals S? E

Receptors subscore (100 x factor score subtotal/maximuw core -suctotal)

4. Select the factor score hased on the estimated quantity, t~he de~rse cpf h~za:.-, ar'd t!::.:v.ý t

~.~Aite qulantity (luamll, 2wiedium, '3zia'.;s)
2. Confidfic2 tevel xnrie 2=isced2
3. Hazard rating U1zloa, &ý'eik., Zh' h

Fictir Subxoer. 4 (frcra 20 to IN based on fact',' s-ccre qiatrix)

s.*-ar SuQ'!co-! 2 . vesister~ce Fact-:r a Lbsito-e 3

x 1.09 4

BEST AVAILABLE copy

b~sI L!~LLLCopy

-29



dirinct evidence or N ~ coi r- i .-iirict evidervaC. 'Af d Arec". ev i ---A 's t r :-6ie:
or iniract evi~arsce e:;it!1  *cad to 3, 1j:'.6

S. ati the viiration p-oten.tia, for 3 pot entiall pathways: S!,rface water miirraton
"..j Vtir.. Selievt ,e ei~tet ratvl and proceed to C.

Factor MulIt i- -ac`tor Maziir..%

116 o~"c i;ati- f1  wa ar ~ 3 a 24
N'et pr~:ipi t at"Li" 0
gurface ermucr. aa 0
SurficI2 pernuability a 6 i8 is
Rainfall iant-if ity 2 a !6 ;

Subtotall 1111;

Seibscore (120 x' f;ctr mcore subtotali~.4jmiimr score suttotai.

SbJ~ucore (lee0 A~ actor scorei3)

Srm"N-Aat d ni.intir 1 8 .

. naity3 a :4
Subsurface !f.ws
Direct accass to ;mrlo at 4ur 33

Patý-ays Subsc.:re

4-vr1;! total ..cree fort :iarct-sr-t :.I..ce f.c

i1, -- was-

BEST! AVILBL diOP
vi H-30



's.. ... *..o
.oU. .66%:, t. •

.- Sth S teaet - bV4t 44Irv f;t limE of Street
:to 05 ltatior. or ' • re*aric° : MI3 - Pease
Nna~r/Cparitor: ':ea:e .073
Ccnmnts/Deicription: Retnived small amounts' of drums of che.•icl

Site PitMi by: C. !I*.gan

1. REMY I RS
Factor u'Mlti- Fac,," •
Riting plia" S::re :'.z"-"

Rating Factor

Ai. Poplation within IOM feet of site "
B. Distance to neest well 2 -. HI
. Lad 6se/:oninj within I mile radius I I

I Dislvce to -uservaticn bourdary I E "
E. .riic.l *r.viror~nats oithin I mile radius of site . :

-. a'Ir .4ilt ~.fravest surface water bod
Grudwater use of upper~mst aquifear .-

H. Population served by surface water supply
whA,, 3 •:les dwns~treu of site
-z"..tation'servd by imroud-water supply S
within 3 -iles of site

Subtotals

Receptors subscore (QM factor score subtotal/iaai].um score .

11. =1r IMCTEISTICS
* Select the factor snom based on the estimated quantity, the degree, of s :ard, ana t',e :: :: :

the inforwation.

:. Waste quantity (luall, LOvediu, 3,luige)
2. conficence level t~acoi11tiried, 2-sous~ected)
3. Kamrl rstirS (ls!ow, Exxodiuu, 3*'i;.h) b

Factor Subsco-e a (frmx 29 to IN based or fi,";r score ar:

C. OFpi.g .-r .s .e 's.tr

-, -Y,:.:i tate S 'ultipi!er z a36.9 i-raceriei:- Slbsc:re

BEST AVAILAB;t COpy
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*'zeo S'::e: Lnfl o

A": if theeisi 15 *4idrza of zi ration of hazard.0-is -ort1araunanti, assign' 7ai".ul 4cto-r subsccre *:f !Z;Z .':
dire''t eidvxeor 8 poinis for indirect eviderce. If di~s.:t eviderrce exists then proCE-ed to C.

or indirect eiec xss rce oB

B. Rate the si-,ration potential foe, 3 potential Pathways: surface water zi~ratiort, '.coding, ard grourd- 1A~

Migration. Select che hi;hest rating anid proceed to C.

Pac 'or ±I t.;- Factor Mta-4ioau
pal, ina Factor ^ating pliae Score ;cs =- '

(0-3) SC'

:.Surface Nater Mig;.--ior 1
Diisanzi to AC4t'est suirface1 wate-r a 16 2
Net precipitation 9 60 l
Surface erosion Ia E
Surface pe'eieability 3 Is lB
lainfall intensity 2 8 16 -4

Subtotais 2;9

Subscore (1l0 x factor 3core! subtotal/sixie'rn score sulZ.ntail 4.5

2. Flooding 1 1 1 3

Subscore (106 x factor score/3) 33

3. EGround-water migration
eth to ground water 1 8 8 24

Ntv Precipitation a8 9 1
^oil Permeability 0 B
Subsurface flows8

Direct access to ;round water 6 5 0 2
Subtotal!; 114

zubwcre- (1'39 x fact;o-r score sul ctal/naximun score Z-0total) 7

H.;hilest fatbway subscore.
Enter the ',!;%estl su~score value "r. .1, B-i, B-2 or B--- above.

Path"ays Subsce 4e

IN. WZS7E OIWA 6EMT PRCTIMES
A. Averaqe the NI-MI S111scores '!-r receptrs, w&aste characteristics, and a'ys

Receptors 51
4as+.e Characteristics
Pathways 4
Iota& 417 divided by 3 z~ ":1* Scsz

B pply 4actor for waste containment fr-.u waste manageunt_ irct 1ce!.
Gross total score x 4astte ~i 1.etpractices fac'.or rlniiec.-s

BEST AVAILABLE COPY
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APPENDIX J
GLOSSARY OF TERMINOLOGY AND ABBREVIATIONS

ABG: Air Base Group.

ACFT MA!IT: Aircraft Maintenance.

ADC: Air Defense Command.

kF: Air Force.

AFB: Air Force Base.

AFCS: Air Force Communications Service.

AFESC: Air Force Engineering and Services Center.

AFR: Air Force Regulation.

AFRES: Air Force Reserve.

AFS: Air Force Station.

AFSC: Air Force Sys tems Command.

AGE: Aerospace Ground Equipment.

AGS: Aircraft Generation Squadron.

ALLUVIUM: Materials eroded, transported and deposited by streams.

ALLUVIAL FAN: A fan-shaped deposit formed by a stream either where it
issues from a narrow mountain valley into a plain or broad valley, or
where a tributary stream joins a main stream.

AMS: Avionics Maintenance Squadron

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 forma-
tion that is capable of yielding water to a well or spring.

AQUITARD: A geologic unit wnich impedes ground-water flow.

ATC. Air Training Command.

AVGAS: Aviation Gasoline.

J- 1
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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.

BOWSER: Metal tank mounted on 4 wheels and used to collect liquid
wastes including contaminated fuels, hydraulic fluids, etc.

CAMS: Consolidated Aircraft Maintenance Squadron.

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.

CHS: Component Maintenance Squadron.

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.

COkD: Command.

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.

COWeAMINATION: 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.

COMUS: Continental United States.

CRSs Component Repair Squadron.

CSG: Combat Support Group.

Cus Chemical symbol for copper.
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DET: Detachment.

DIP: The angle at which a stratum is inclined from the horizontal.

DISPOSAL FACILITY: A facility or part of a facility at which hazdrdous
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, dump-
ing, spilling, or placing of any hazardous waste into or on land or
water so that such waste or any constituent thereof may enter the envi-
ronment 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 Redistri-
bution and Marketing (R&M) and Salvage.

DUMP: An uncovered land disposal site where solid and/or liquid wastes
are deposited with little or no regard for pollution control or aesthe-
tics; 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.

EMS: Equipment Maintenance Squadron.

EOD: Explosive Ordnance Dispoeal.

EP: Extraction Procedure, the EMA's standard laboratory procedure for
leachate generation.

EPA: U.S. Environmental Protection Agency.

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.

FAA: Federal Aviation Administration.

FACILITY: Any land and appurtenances the.*eon 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.

J-3
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re: Chemical symbol for iron.

FLOOO PLAIN: The lowland and relatively flat areas adjoining inland and
coastal areas of the mainland and off-shore islands, including, at a
minimum, areas subject to a one percent or greater chance of flooding in
any given year.

FLOW PATH: The direction or movement of ground water as governed prin-
cipally by the hydraulic gradient.

FMS: Field Maintenance Squadron.

FPTA: Fire Protection Training Area.

FT: Fire Training Area.

GATR: Ground to Air Transmitter Receiver Site.

GC/MS: Gas chromatograph/mass spectrophotometer, a laboratory procedure
for identifying unknown compounds.

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.

GROEND WATER RESERVOIR: The earth materials and the intervening open
spacSs that contain ground water.

HARDFILL: Disposal sites receiving construction debris, wood, miscel-
laneous spoil material.

HARM: Hazard Assessment Rating Methodology.

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 con-
tribute to an increase in mortality or an increase in serious, irrever-
sible, or incapacitating reversible illness; or pose a substantial
present or potential hazard to human health or the onvironment when
improperly treated, stored, trarsported, or disposed of, or otherwise
managed.

HAZARDOUS WASTE GENERATIONs The act or process of producing a hazardous
was te.

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.

Mg: Chemical symbol for mercury°

HQt Headquarters.
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HWS: Hazardous Waste Storage.

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 viola.4t 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
chemicals due to heat generation in such a manner that the likelihood of
contamination of ground water or escape of the substance into the envi-
ronment is increased, any other reaction which might result in not
meeting the air, human health, and envircnmental standards.

INFILTRATION: The movement of water through the soil surface into the
ground.

IRP: Installation Restoration Program.

JPTS: Jet Propulsion. (Fuel used for U-2 aircraft.) Low flash point.

JP-4: Jet Propulsion Fuel Number Four. Low flash point.

JP-7: Jet Propulsion Fuel Number Seven. High flash point.

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.

LINER: A continous layer of natural or man-made materials beneath or on
the sides of a surface impoundment, landfill, o landfill cell which
restricts the downward or lateral escape of hazardous waste, hazardous
waste constituents or leachate.

LOX: Liquid Oxygen.

LYSIMETER: A vacuum operated sampling device used for extracting pore
water samples at various depths within the unsaturated zone.

MAC: Military Airlift Command.

MAINT: Recording System Maintenance.

MATS: Military Air Transport Service.

MAW: Military Airlift Wing.

MEK: Methyl Ethyl Ketone.

MW: Million Gallons per Day.
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MOAz Military Operating Area.

MOGAS: Motor gasoline.

Mn: Chemical symbol for manganese.

MONITORING WELL: A well used to measure ground-.ater levels and to
obtain samples.

MORAINE: An accumulation of glacial drift deposited cheifly by direct
glacial action and possessiag initial constructional form independent of
the floor beneath it.

MSL: Mean Sea Level. The reference MSL used by the U.S. Geological
Survey is the MSL of 1929 (also referred to as NGVD of 1929).

MUNITION ITEMS: Munitions or portions of munitions having an explosive
potential.

MUNITIONS RESIDUE: Non-explosive segments of waste munitions (i.e.,
bomb casings).

NCO% Mon-commissioned Officer.

NCOICs Non-commissioned Officer In-Charge.

SDI: Non-destructive Inspection.

NET PRECIPITATION: The amount of annual precipitation minus annual
evaporat•on.

NGVD: Natioral Geodetic Vertical Datum of 1929. The NGVD of 1929 is
the mean sea level elevation of 1929.

NON-CALCAREOUS: Not bearing calcium carbonate (CaCO3 ) a characteristic
mineral of marine paleoenvironment.

WPDES: National Pollutant Discharge Elimination System.

OEMLs Occupational and Environmental Health Laboratory.

OXC& Officer-In-Charge.

OKNs Organizational Maintenance Squadron.

OPNSx Operations.

ORGANICs Being, containing or relating to carbon compounds, especially
in which hydrogen is attached to carbon.

061# Office of Special Inva.tigations.

O&Gs Symbols for oil and grease.
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PAVE PAWS: A radar system capable of detecting SLBM and ICBM attack.

PCB: Polychlorinated Biphenyl; liquid3 used as a dielectrics in elec-
/rical equipment.

PERCOLATION: Movement of moisture by gravity or hydrostatic pressure

through interstices of unsaturated rock or soil.

PERMEABILITY: The capacity of a porous rock, soil or sediment for
transmitting a fluid without damage to the structure of the medium.

PD-680: Cleaning solvent.

pH: Negative logarithm of hydrogen ion concentration.

)L: Pub. c 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.

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 wuld rise in tightly screened wells penetrating it.

PPB: Parts per billion by weight.

PPM: Parts per million by weight.

PSIG: Pounds per square inch gage - reading from a pressure indicator.

PREIPITATION: Rainfall.

QUATERNARY MATERIALS: The second period of the Cenozoic geologic era,
following the Tertiary, and including the last 2-3 million years.

QUICKTRANS: Automated Terminal Service.

RCRA: Resource Conservation and Recovery Act.

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.

RTS: Reconnaissance Technical Squadron.
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RWDS: Radioactive Waste Disposal Site.

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.

SCS: U.S. Department of Agriculture Soil Conservation Service.

SEISMICITY: Pertaining to earthquakes or earth vibrations.

SLUDGE: Any garbage, refuse, or slude 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 dis-
solved materials in irrigation return flows; industriaJ 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).

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 con-
tained 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 dis-
solved 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).

SP: Spill area.

SPILL: Any unplanned release or discharge of a hazardous wa3te onto or
into the air, land, or water.

SS: Supply Squadron.

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.

TAC: Tactical Air Command.
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TACC: Tactical Air Control Center.

TASS: Tactical Air Support Squadron.

TCA: 1, 1, I, -Tetrachloroethane.

TCE: Trichloroethylene.

TDS: Total Dissolved Solid, a water quality parameter.

TFW: Tactical Fighter Wing.

TIDAL STRIP: Physiographic subdivision commonly associated with (ocean)
wave activity. Usually includes berms, beach ridges, tidal flats and
related landforms typically produced by coastal erosional and deposi-
tional processes.

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.

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 includ-
in-1 neutralization designed to change the physical, chemical, or bio-
logical character or composition of any hazardous waste so as to neu-
tralize the waste or so as to render the waste nonhazardous.

TS: Transportation Squadron.

TSD: Treatment, storage or disposal.

TTW: Technical Training Wing.

UPGRADIENT: In the direction of increasing hydraulic static head; the
direction opposite to the prevailing flow of ground-water.

USAF: United States Air Force.

USAFSS: United States Air Force Security Service.

USFWS: United States Fish and Wildlife Service.

USGS: United States Geological Survey.

USGS WELL NUMBERING SYSTEM: The well-numbering system used by the
Geological Survey in California indicates the location of wells
according to the rectangular sy;tem for the subdivision for public

lands. For example, in the number 15N/4E-24Kl, the part of the number
preceding the slash indicates the township (T. 15 N.); the number after
the slash the range (R. 4 E.); the digits after the hyphen the section
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(sec. 24); and the letter after the section number the 40-acre subdivi-
sion of the section as indicated on the diagram below. Within each
40-acre tract the wells are numbered serially as indicated by the final
digit of t, -dell number. Thus, well 15N/4E-24KI was the first well to
be listed in NW 1/4 SE 1/4 sec 24. For wells not located in the field
by the Geological Survey, the final digit has been omitted. The entire
study area is north and east of the Mount Diablo base line and meridian.

USMC: United States Marine Corps.

USN: United States Navy.

WATER TABLE: Surface of a body of unconfined ground water at which the
pressure is equal to that of the atmosphere.

WWTP: Wastewater Treatment Plant.

Zn: Chemical symbol for zinc.
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APPENDIX K

INDEX OF REFERENCES TO
POTENTIAL CONTAMINATION SOURCES

Discharge Area No. 1 3, 4, 5, 6, 4-11, 4-12, 4-25, 4-27, 5-1,

6-2, 6-3.

Discharge Area No. 2 4, 5, 4-11, 4-12, 4-25, 4-27, 5-2, 6-2,
6-5.

"Discharge Area No. 3 3, 4, 5, 6, 4-12, 4-13, 4-25, 4-27, 5-2,
6-2, 6-5.

Discharge Area No. 4 4, 5, 4-12, 4-13, 4-25, 4-27, 5-3, 6-2.

Discharge Area No. 5 4, 5, 4-12, 4-14, 4-25, 4-27, 5-3.

Discharge Area. No. 6 4, 5, 4-12, 4-14, 4-25, 4-27, 5-3.

Discharge Area No. 7 4, 5, 4-12, 4-14, 4-25, 4-27, 5-3.

Discharge Area No. e 4, 5, 4-12, 4-15, 4-25, 4-27, 5-3.

Discharge Area No. 9 3, 4, 5, 6, 4-12, 4-15, 4-25, 4-27, 5-2,
5-3, 6-5.

Discharge Area No. 10 5, 6, 4-12, 4-15, 4-28, 5-2, 5-5

Landfill No. 1 4, 5, 4-18, 4-22, 4-25, 4-27, 5-4.

Landfill No. 2 4, 5, 4-18, 4-22, 4-25, 4-27, 5-3.

Landfill No. 3 4, 5, 4-22, 4-23, 4-25, 4-27, 5-3.

Fire Protection Training 3, 4, 5, 6, 4-12, 4-15, 4-25, 4-27, 5-2,
Areas No. I and 2 6-2, 6-3.

Photo Wastewater 3, 4, 5, 6, 4-21, 4-23, 4-25, 4-27, 5-1,
Treatment Plant 6-2, 6-3.

Photo Waste Injection 4, 5, 6, 4-27, 5-1, 6-2c 6-3, 6--6, 6-8
Well No. 2

K-i


