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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 contrel hazards
to health or welfare that may resuvlt 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 II1, Confirmation and fQuantification; Phase
I1I, Technology Base Development/Evaluation of Remedial hction
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 AFR under Contract

No. F08637-83-R0099.

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 divisicn. 1In 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 assicned tc Beale AFE and the U-2

aircraft was later assigned in 1976. 1In 1972, PAVE PAWS (a phased array

-t-




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 this investigation

indicate the following major points that are relevant to the evaluation

ot past hazardous waste management practices at Eeale 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 cn the base. Alsc, there is a moderate potential
for runoff and erosion.

© The soil characteristics on the base are a function of the
underlying geology. The geology of the western part of the base
cons.sts of sedimentary deposits that have hardpan associated
with soil development., The hardpan appears to be pervasive even
though it vaeries in thickness and cementation. The hardpan
restricts cr eliminetes vertical infiltration of water, Areas
underlain by hardpan prcbably have very lipited recharge capa-
bilities from surface infiltration to the agquifer system.

© Ground water is found at depths ranging from 80 to 30 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 agui-
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 tase.

© The existing ground-water gquality appears good, with some
elevated levels of manganese; this is a regional anomaly.

© There are no known threatened or endangered plant species iden-~
tified on Beale AFB., The Bald EFayle 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 perscnnel (past and rresent) familiar with past waste disposal
practices; file seairches were performed for past hazardous waste activ-
ities; interviews were held with local, state, and federal agencies; and
field ard 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 Hazard 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 zre given in
Table 1, The ratring 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, review 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-cn investigation (See Figure 1).

o Discharne Ar2a No. 1 - West Drainage Ditch

¢ Photo Wastewater Treatment Plant

o Photo Waste Injection Well No. 2

o0 Fire Protection Training Areas Nc., 1 & 2

© Discharge Area No. 2 - Battery Shop Cry Well

o Discharge Area No. 3 - SR-71 Shelter Areza

-3
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RECOMMENDATIONS

A program for proceeding with Phase II of the IRP at Beale AFB is

preserted in Chapter 6, The Phase II rec.mmendations are summarized as

follows:

Discharge Area No. 1 - West
Drainage Ditch

Photo Wastewater Treatment Plant

Fire Protection Training Areas
No. 1 and 2

Discharge Area No. 2 - Battery
Shop Dry Weil

Discharge Area No. 3 - SR-71
Shelter Area

Photo Waste Injection Well No. 2

-

P W e R W TR W R AR R R A B R T A A e e A S AR R AT IR R IR PO

Collect four soil core borings
to an approximate depth of five

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

Collect four soil core borings
to an approximate deptn of tive
feet, Analyze samples for
Farameters in List B, Table
6.2,

Collect six soil core borings
to an approximate depth cf five
feet, Analyze samples for
parameters in List C, Table
6.2,

Collect one soil core boring to
an aprroximate depth of five
feet below the bottom of the
dry well. Analyze samples for
lead end pH.

Collect ten soil uore borings
to an approximate depth of five
feet. Analyze samples for
rarameters in List A, Table
6.2,

Collect three soil core borings
to an approximate depth of five
feet. Analyze samples fcr
pentachlorophenol.
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TABLE 1

SITES EVALUATED USING THF

HAZARD ASSESSMENT RATING METHODOLOGY FCRMS

BFALE AFB

Date of Overall
Rank Site Name Operation Total
or Occurrence Score
1 Discharge Area No. ~ West Drainage 1965-19€4 84
Ditch
2 Photo Wastewater Treatment Plant 1967-1984 75
3 Photo waste Injection Well No., 2 1967-1984 72
4 Fire Protection Training Rreas No. 1 & 2 1958-1984 64
S Discharge Area No. 2 - Battery Shop 1960's-1984 59
" Dry Well
6 Discharge Area No. SR-71 Shelter Area 1966-1984 53
7 Lancdfill No. 2 1950's-1980 52
8 Discharge Area No. Army Bioclogical 1962-1969 52
Production Site
9 Discharge Area No. J-57 Test Cell 1960's-1984 52
10 Discharge Area No. Entomology 1981-1984 51
Bldg. 2569
11 Discharge Area No. J-58 Test Cell 1960's-1984 50
12 Discharge Area No. AGE Maintenance/ 1960's-19€4 48
Drainage Area
13 Discharge Area No. 10 - Entomoloay 1965-1380 48
Bldg. 440
14 Landfill No. 1 1940's 47
15 Discharge Area No. 8 - Transformer 1877-1979 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.
site rating forms are contained in BAppendix H.

Individual
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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 regqulations, 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 Restoration Program, DOD ponlicy 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 1380, Executive Order 12316, and 40 CFR 30N Subpart F (Na-
tional 0il and Hazardous Substances Contingency Plan)., CERCLA is the
primary legislation governing remedial action at past hazardous waste

disposal sites.




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

Phage II Confirmation/Quantification

Phase III -~ Technology Base Development

Phase 1V Operations/Remedial Actiong

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-G0009-3017, 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 co 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 Reccrds Search began with
a review of past and present industrial operations conducted at the
base. Information was obtained from available reccrds 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

mor> 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

0 California Department of Bealth Services

© California Nepartment of Fish and Game, Region II

o Central Valley Regiocnal Water Quality Control Board

o Wheatland Water District

o Yuba County Agricultural Comgission

© Yuba County Water Ace-ncy




The next step in the activity review was to identify all sources of
hazardous waste genaration and to determine the past management prac-
tices regarding the uge, storage, treatment, and disposal of hazardous
materials from the wvarious 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 gxisting site condi-
tiong; {(2) visual evidence of environmental stress; (3) the presence of
neacroy drainage ditches or surface water bodies; and (4) visual inspec-
tion of these water bodies for any obvious gians 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, 1If
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 congidering site-specific conditions. If there were no further
environmental concerns, then the site was Jdeleted. 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)fge HARM

system is presented in Appendix G.



FIGURE 1.1
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CHAPTER 2
INSTALLATION DESCRIPTION

LOCATION, SIZE, AND BQUNDARIES
Beale Air Force Base is located in Yuba County hetween 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
westarn poriion 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 aiso used as a personnel replaczment 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 cnast separation
center,

During the war, the-camp supported a military population of more
than 60,000 perscnnel. In May of 1947, Camp Beale was declared surplus
by the War Department and the War Assets 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
bombardiear-navigator training.

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




LR RBF SRSV § V4

o . e——

FIGURE 2.1
[}
‘\--s‘- ,'
"“*----_ OREGCGON !
T i IDAHO
[} ‘~~-‘-“‘- !
] - ————
" e ————
.Eureka I:
"Reddi /
ecding / BEALE AFB
i
! REGIONAL
i
BEALE ! LOCATION
AFB J |
/
i
/
Sacramento (\
u \
\\ NEVADA
San Francisc Mod.esto AN
N
\\\\
Merced N
\
Fresno AN
] \
\\\\
\\
N
N\
\\
CALIFORNIA \ —
\\ \
\ |
\\ |
\\ l\
\\ \
N/
X
.......... \
Los Angeles \
. ARIZONA™
,/
|
)
‘/
E San Diego L
!
E -
i MEXICO 4\

ES ENGINEERING - SCIENCE




FIGURE 2.2
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FIGURE 2.3
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Force, it underwent a number of jurisdictional changes, 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 wer2 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
PANS) 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 Strateg.c 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 Porce 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 i1, 9th Weather Squadrcn (MAC)

Field Training Detachment 525 (ATC)}

Detachment 1901, Air Porce 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' ONMENTAL SETTING

The environmental setting of Beale Air Force Base described in this
gection 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 resulct, 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 dgeneration 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 1S used to gauge the potential for runoff and erosion.
The 2.5 inch value in the area of Beale AFB indicates that chere is a
moderate potancial 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 {°F) Precisitation (in,)
Months Average Absclute Min, Absolute Max. Average
Jan. 46 22 77 4,45
Feb, 51 27 79 3.5
Mar, 54 26 86 2.82
Apr. 58 i3 90 1.78
May 67 38 102 .42
Jun. 74 44 11 .23
Jul, 79 52 114 .10
Aug. 77 49 11 .11
Sep. 74 42 109 .33
Oct. 64 35 101 1.34
Nov. 53 29 85 3.64
Dec. s 20 s 2.99
.Yearly Aavg. 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,




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

which, together with San Joaquin Valley vo 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 Valley flowing southerly to the Sacramento-
San Joaquin Delta for eventual digscharge througn San Francisco Bay into
the Pacific Ocean (see Figure 3.1 for 1lccatilon of physiographic pro-

vinces near Beale AFB).
The Feather River, a tributary to the Sacramento River flows south-

ward wegst of the base (see Figure 3.2). The Yuba River to the north of
Beale AFB, and the Bear River to the gouth, both drain frca 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, vice, 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

occuiting along gently sloping hillé commcn 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

(Pigure 3.2) These creeks, including their tributaries, are from east

3-3



FIGURE 3.1

SOURCE: ODAILY, 1968

BEALE AFB

0 -]
SCALE ;__._.-.--—---.-’J MILES

BEALE AFB

REGIONAL
PHYSIOGRAPHIC
PROVINCES

calford®—=~
-—""Ne xic©O

3-4

E S ENGINEER ING - SCIENCE




e e ———— - ——— . o . wir A oo,

FIGURE 3.2

BEALE AFB

REGIONAL DRAINAGE

J ‘ I'
) 4

'y > s |

\.?; o2, FLOW Q@ I

N2 ) AUGMENTATION O |
' VIA YUBA GOL R o o
( FIELDS e -1 43
MARYSVILLE » Sl

<
20— &
Lo 7Y

YUBA i

/f o
WHEATLAND

Y
)
)
2
—Yuga ¢
2 ~ /" “sutTER ¢°
‘a‘ A /
& ~ of ee@‘
/
/ @ .
-ﬁ.
o s
SOURCE: USGS, 1980 SCALE L. J MILES ]
3-5 ES ENGINEERING -~ 3CIENCE




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 the base. '

Runoff from the base housing area empties in%o 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, scath of the City of Olivehurst. Dry Creek

flows southwest for eventual discharge into the Bear River.

SURFACE SOILS

The s0ils in the Yuba County area have bheen classified and mapped
by Herbert and Begg (1963). 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 bage are reflective of the
transitional geologic environment between the Sierra Nevada Foothilis
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 agsociation is
the Redding-Corning Association, a gravelly, hardpan and claypan soil

formed on old alluvial fans or terraces. The soils on the western part




FIGURE 3.3
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FIGURE 3.4
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of the base belong to the Yokohl-Kimball Association, hardpan or claypan
soils formed on moderately old alluvial fans. 1In addition, the Wyman-
Ryer Association soils can be found adjacent to major drainage ways,

formed on young alluvial fans.

The Jeneral soil characteristics for the associations found on the
base have been described by Herbert and Beqg (1969) and are summarized
below.

o Auburn-Sobrante-lLas Posas Association. These soils are shallow

to iuoderately deep, medium textured, and are gravelly and rocky
formed from "“greenstone"”. The soils occur in a complex pat-
tern, where the soil aepth and degree of sgoil 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.

o Redding-Corning Association. These socils are developed from

old gravelly alluvial fans and contain cobbly and gravelly
materials with a high percentage of hard quartzite and chert.
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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o 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 Yoknhl soils
overlies a dense, red clay subsoil {(claypan) ranging in thick-
ness from 12 to 25 inches. The hardpan is varidble in hardness
and thickness and becomes less cemented with depth. The Kim-
ball «oils are similar, but lack the hardpan. During rainy

periods, runoff often ponds on these soils.

o Wyman-Ryer Agsociation. These soils are formed 1in 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 (1965), 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 "“trough" created over 100 million years ajo when the Sierra
Nevada Mountains to the east were forming. The n2wly exposed Sierra
Nevada was a source of seadiments 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 sevaral million years, alluvial fans were developed along the
valley margins. The eastern alluvial fans were developed along the

rivers carrying volcanic, metamorphic, and granitic tyge fines, sands,
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and gravels down toward the valley floor. Various tectonic and climatic
conditions and stream morphology resulted in sediments heing 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
cnaplex of the Sierra Nevada and the sedimentary depnsits 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 fractires and in small quantities (Page, 1980).

The basenent 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 sedimentary rocks are volcanic rocks
from the Sierra Nevada; the volcanics consist of dark, poorly consoli-
dated fluvial volcanic siltstone, sandstone, conglomerate and shale.
The volcanics slope gently toward the southwest.

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

related continental deposits (the Arroyo Seco gravels). The deposits
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FIGURE 3.6
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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-
erngeneous 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 obtainsg its
watar 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 gqiavel., At the base, they are 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 locaticon). 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 Jenkinsg, 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).

HYDROLGGY

Ground-water occurrences at and near Beale AFB have been documented
by, among others, Aetron and Hydrodevelopment, Inc. (1965), California
DWR (1978 and 1980), Page (1980), and Rockwell (1978). Addicional
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 Health Services
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TABLE 3.2

—

GEOLOGIC UNITS NEAR BEALE AFB

Syntsm and Series

Geologic Uait

Lizhoiogy

Thickness D‘pth(‘ )
(teet) (feet)

Watszr~Bearing Characteristics

QUATERNARY
Holocene

QUATERNARY
Pleistocens

QUATERNARY AND

TERTIARY(?)
Pleistocena(?)
and Pliocene

TERTIARY
Pliocena
and Bocene(?)

TERTIARY
Oliqocena (?)
and Rocens

MCZOZOIC AND
PALEOZOIC

River
deposits

Victor
Pormation

Laguna Porma-
tion and re-
lated conti-
mental depoeits

Volcanics from
the Sisrra
Mevada

Pine-grained
sedimentary
rocks

Undifferenti-
ated sedimen-
tary rocks

Basement
complex

Continental deposits
of silt, sand, and
gravel, with minor
amounts of clay

Continental deposits
of silt, sand, and
gravel

Continental fine
grained sediments
to poorly-sorted
gravels

Pluvial volcanic
siltstone, sand-
stone, conglamerats

Clay, sandy clay,
silty clay, sand,
and claystons

Marine, non-marine
and deltaic sedi-
msntary rocks

Matamorphosed igne-
ous and sedimentary
rocks and intrusive
igneous rocks

0-9C 0-100(?)

0-13% 0-90

Q0=-17%

0-325 0=270

—— 315-8€5

0-150

0-455

- 1-5000

Soils on river deposits
have pcmoubili.tiol of 15
to 80 gpd/ft”.

Most prrmeable daposits on
East 3ide of Sacramento
Valley. Well yield ranges
from 1,000 to 1,600 gpm.

Soils on the Victor and re-
latad deposits contain hard-
pan.

Yields ranging from 100 to
3,100 gpm. Soils on the
Lagquna Pormation contain
hardpan,

Wells perforated in the vol-
canics have yialds ranging
from 415 to 2,500 gallons
per ainuts.

Limitud; top of unit is the
effactive base of around-
water reservoir.

Limitad,

Limited to rock fractures.
NO known wells in the Base-
aent complex.

(1) Depth to the top of the unit.

SOURCE:

USGS, 1980.
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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 Sacramentce 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
Poothills 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 Zrom 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 qroﬁnd 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-scuthwest of the base, bor
dered by the Yuba, the Feather, and the Bear Rivers. Ground-water flow
from the base 13 to the south-southwest toward the trough,

Site~Specific Ground-wWater 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 tl.e aquifer system occcurs mainly
from pumping. At Beale, ground water is pumped from nine water supply
wells; water not extracted moves south-southwesterly toward a trough
that 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. Aas 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. Tnis is a dramatic reduction in
water levels compared to previous decades. In water supply Well No. 7
(see Pigure 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.

3-20




FIGURE 3.10
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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. Geclogical 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 gurface 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 2ppendix D)
7ontains. data collected from 1961 to 1975 on the ground-water gquality.
The waters generally of good guality, appear to be of sodium-calcium
chloride and sodium-calcium bicarbonate types. Over the years of samp-
ling, the dissolved sclids concentratjons 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 gsediments (Page, 1980).

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

3-22




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/SE~19F1 264 152-251
4 15N /4E-24H1 405 158-288 16
) 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 1SN/SE-19L1 405 129-206 ?
280-293
9 15N/4E-24K1 370 186-330 ?
SOURCE: Page, 19€0; Beale AFB Installation Documents.
3-23
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eastern part of the Sacramento Valley is generally greater than 0.2
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 sarnled 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,
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-
graphic waste injection wells in 1966 (see Figure 3.8 for lccation).
The injection wells reach depths in excegs of 1,200 feet, and inject 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 basis. 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 iimit (0.1 mg/l) in the amount of 5 mg/l in November
1982, and that bro :» ie had elevated levels of 10.2 mgyl and 30 mg/l in
July and August 1983, respectively. These analytical results, deviating
from the _-e2nd of previous results, have been attributed to laboratory
errors. .-isting bromide data on the untreated photco wastewaters indi-
cate concentrations in the range of 5.0 mg/1l (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/1
pH 7.1 (su)
Cyanide - mg/l 0.13
Chromium - mg/l 0.04
Silver - mg/l 0.01
Fluoride - mg/1l 0.2
Nitrate as N ~ mg/l 0.06
COD - mg/1l 77
Boron - mg/1l 8.0
Sulfates - mg/l 460
2,4,6 trichlorophenol - ug/1l 2,2
Pentachlorophenol - ug/1l 7,600
Phenol - ug/l 24
GC/MS Characterization
2-chloro-4,5-dimethylphencl - ug/1l 5.2
2,5,8,11,14 pentaoxapentadecane - ug/l 18
Tetrachlorophenol - ug/1l 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, Congtituents identified above the detection
limits are shown above.

Inspection Report by Edwin Crawford and Karen O‘'Haire, Regional
Water Quality Control Board, Central Valley Region, dated
12 July 1983,

Source:
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TABLE 3.5

ANALYTICAL RESULTS FROM

MONITORING WELL NEAR PHOTOGRAPHIC WASTE INJECTION WELLS

hE T I L T R I T I

Date of Sample Cyanide Silver Bromide
(mg/l1) (ug/1) (mg/1)
1982
7 January <.0t <10. 0.44
3 February <.01 <10, 0.57
2 March <.01 <10. 0.66
2' 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
3 September <.01 <10, 0.3
S October <01 <10. 0.4
3 November 5.00* <10, 0.4
13 December <.01 <10. <0.10
1383
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 <. <10, 30.0*
6 September <.0 <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. 1In order to locate the source of
the chlorinated hydrocarbons and to evaluate whether any of these con-
gstituents 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

3-27
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TABLE 3.6

VOLATILE COMPOUNDS IDINTIFIED IN STORM
DRAINAGE MANHOLES, SEPTEMBER 1983,
BEALE AFB

Storm Drainage Manhole

Tt TIEN S A A S A S AR . e et B SR bk G . Sl i

Compound 19 21A 22 24 29
(ug/1)
Bromodichloromethane - 5.2 - - -
Carbon Tetrachlocide - 2.1 .- 2.5 -
Chloroform - 3.6 - 1.5 --
Dibromochloromethane - 0.9 - - --
1,1-Dichioronethane - Trace - - -
i 1,2-Dichloroethane - - - 6.7 -
1,1-Dichloroethene - Trace - - -
1,2-Dichloropropane - 22.9 - -- -
Tetrachloroethylene - Trace - - -
v¢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 resvlts were not
reported above then all concentrations are helow detectable

limits.

! Source: Beale AFB 1 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 intrcduced 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 scuthwestern 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 arvay 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

cak, Quercus douglasii, with an understory of annual grasses. Riparian

vegetation includes Fremont cottonwood (Populus fremontii), willows

(Salix 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 iwportant 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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The soil characteristics on the base are a function of the
underlying geology. The geology of the western part of the
installation 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 capabilities to the aquifer system.

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 blbase. Ground-water movement is to the south-

southwest toward a pumping trough located outside the base.

The existing ground-water quality appears good, with some
elevated levels of manganese and iron; these are regional

anomalies.

There are no known threatened or endangered plant species
identified on Beale AFB. The bald eagle and Peregrine Falcon
use the base for foraging but there are known negting locations

on the base,
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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 gecneratior 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 foullowing activities:

o Industrial operations (shops)
o Pesticide utilization

o Fire protection training

(] Management of fuels

o 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 1limited to, the Comprehensive Environmental
Response, Compensation and Liability Act of 1980 (CERCLA) or the Cali-
fornia Administrative Code, Title 22. A potentially hazardous waste is
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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 Biocenvironmental Engineecring (BEE) Office
provided a listing of industrial shops which was used as a basis for
evaluating past waste generation and hazardeus material disposal
practices. The BEE individual shop files were also examined for infor-
mation on hazardous material usage, and hazardous waste generation and
dispousal 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'quantitieé, 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 periocd of activity (1942 through 1347) 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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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
then most of the industrial shops have been oriented towards aircraft
maintenance and repair. These shops have for the most part remained in
their present location for a number of years. Base-support shops,
however, such as those in the Civil Engineering Squadreon, have moved
several times. The wastes generated in shops at BReale 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~lv.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 c¢ontrol regulations. Thereafter waste solvents and oils were
accumulated in a storage tank at the fire training area and hauled off
site by a DPDC 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 DPLO.

In the past some of the chemical wastes were reported to have been
discharged to the sanitary and storr sewers or ~llowed to run off onto
surface soils directly adjacent to maintenance tacilities. The base has
19 oil/water separators (see Table D.6 in Appendix D) which have been
used to remove contaminants from funoff and washrack wastes. 0il 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 lsboratory (Building
2145). Siudge trom the treatment plant was disposed in the landfill on
base from 1967 to 1978.
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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:d 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 tc run into a gravel
area and percolate into the soil.

Waste Discharge Areas (D3a)

Several of the industrial maintenance facilities at Beale AFB were
known to have discharged the wastes generated at the facility onto the
surface sgoils 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.

Discharga Area No. 1 (DA-1)

DischargevArea No. 1 (West Drainage Ditch) is =z drainage system
which d ains the flightline and surface runoff from the runway area.
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 ocil and grease and ftrans-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 fent deep and filled with cobbles. The
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neutralized acid could have high concentrations of lead. Use of the

dry well was discontinued in 1983,

Digcharge Area No. 3 (Da-3)

The SR-71 aircraft is so constructed that it will leak JP-7 while
on the ground. It has been estimated that the planes loocse 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 ocil-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 votential contamination.

Discharge Area No. 4 (DA-4)

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

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

tion site 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 contaminan*s, dried when
necessary, further cleaned with freon, placed in containers from which
Air was withdrawn, nitrogen added, stored at 4°C and transferred to the
storage site at Rocky Mountain Arsenal, Colorado. Assays for purity and
authenticity were conducted at various times during the process and
during storage.

No chemical or biological testing' was accomplishe@ at the site
since it was used for fungus production. In 1969, the production stocks

remaining at Beale were crdered destroyed. 1In the destruction process,

4-13
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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.
Plant wastewater was alsoc 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 ﬁtichloroethylene. Actual
guantities used are not available, Table D.8 (see Appendix D) describes
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. S5 (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 runcff 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
socap. Some contamination was observed at the time of this study.

Discharge Area No. 7 (Da-7)

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-

inated soils.
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Discharge Area No. 8 (DA-8)

Discharge Area No. 8 (Transformer 0il 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 vigit, no contamination was visible. Eleven
gsoil samples were later colliocted 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 (DaA-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-10)

Prior to 1981, for approximately a 1S5-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 S0
feet due east from the 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 1list 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 - Periocd 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
reported 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 burnedvin 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 FPTA 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 traininc area is
operated in a different manner than FPTA No. 1. Only contaminated jet
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-
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 1liquid
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 genecal 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
volumes of: JP-4, JP-7, and JPTS jet fuels; diesel fuel; motor vehicle

gasoline (MOGAS); unleaded gasoline; and No. 2 fuel ocil. 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
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.

Spills

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.
Hazardous Waste Storage Areas (HWS)

Several areas around Beale AFB have been designated for the storage
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

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

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

Landfills
Sewage Treatment Plant
Photo Wastewater Treatment Plant

Storm Drainage

o 0 0 o o

Explogsive Ordnance Disposal Area

4-18
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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 Truansportation 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 storage 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-ground
tank
HSW-7 Interim Central Bldg. 1317 Building with PCB Transformers,
Storage concrete floor, Waste chemicals
controlled
access area
4-20
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Lari.ills

Three landfills, used for the disposal of refuse, were identified
at Beale AFB. Landfill lccations 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 coantrol 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 curreatly 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 opefated a sewadge 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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drying beds and a 3 million gallon polishing pond. During the summer

.{A "A.{l.,‘.' e,

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

AR
EANE A SR AN

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

.

Ty

were approximately threc major fish kills during that period.

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,

the water is pumped approximately 2.5 miles *o 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-

[ e Yo S ]

tration and effluent disposal in three injection wells. At the current
time, one of the wells is not in operation.

In 1975, the synthetic liner in the equalization pond was gunited
because the liner had developed cracks. Soils in the area were tested
previously and indicated a permeability of 1'10.5 cm/zec.

wWhen the plant started operation in January 1567, sludge was dried
in two concrete drying beds. When the sludge 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
September 1983 when approximately 380 cubic yards of sludge was disposed
off-gite in a state approved Class I facility.

To limit corrosion in the photo wastewater system, Dowicide G (con-
taining pentacklorophenate) is added to the wustewater. 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 photowaste
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 iines so

th: filters would not immediately plug up again. From 1967 tc 1984,
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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 sc0il samples for pentachlorophenol at the photowaste treat-
ment 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 actions.

Storm Drainage

The surface drainage system at Beale AFE comprises stcrm 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
served as one method for disposing of liquid wastes. Any spills which
occurred in maintenance areas were routinely washed down the storm
gewers, 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
have 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 ron-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) area on Beale AFB is shown in
Figure 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 burnir
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 OF PAST DISPOSAL ACTIVITIES AND FACILITIES
The review of past operation and maintenance functions and past

wagte 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
Decigion 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. Thote 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 (ilARM). Table 4.4 summarizes the “ecision tree logic 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 2ase Environmental Programs") in
Table 4.4.

All of the sites identified on Table 4.4 were avaluated using the
dazard Assessment Rating Methodology. The HARM process takes into
account characteristics of potential receptors, waste characteristics,
pathways for migration, and specific characteristics of t_he site related
to waste management practices. The details of the rating procedurass are
presented in Appendix G. Results of the assessment for the sites are
summarized in Table 4.5. The HARM system is designed to indicate the
relative nced for follow-on action., The information prasented in Table
4.5 is intended for assigning pricrities for further evaluation of the
Beale AFB disposal areas (Chapter %, Conclusions and Chapter 6, Recom-
mendations). The rating forms for the individual waste disposal sites
at Beale AFB are presented in Apnendix H. Photographs of some of the

key disposal sites are included in Appendix F.
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o TABLE 4.5

\. SUMMARY OF HARM SCORES FOR POTENTIAL CONTAMINATION S3S0OURCES

. Waste Waste ‘Overall
- Receptor  Characteristics Pathways  Management Total
N ;‘ Rank Site Subscors Subscore Subscore Factor Score
- 1 Uischarge Area No. 1| - 52 100 100 1.0 84
. West Drainage Ditch .

AL P Tl o PP

! H photo Wastewater 59 100 ’ 67 1.0 7%
K] Treatment Plant
- b} Photo Waste Injection 59 90 67 1.0 72
A Well Mo. 2
"). 4 Fire Protection Train- 39 100 54 1.0 64
! ing Areas No. 1 & 2
LY
W s Discharge Area No. 2 - 2 80 54 1.0 59
- Battsry Shop Dry Well
»
o (] Discharge Area Wo. 3 - 42 64 S4 1.0 53
e SR-71 Shelter Area
. ? Landfill No. 2 St 38 67 1.0 52
f’, 9 Discharge Area Wo. 4 - %9 30 67 1.0 52
e Aray Biological Pro-
N duction Site
U
R <9 Discharge Area Wo. 6 - 42 60 s4 1.0 52
) J-57 Test Cell
! 10 Oischarge Area No. 9 - 8 60 54 1.0 S1
[ Entomology Bldg. 2560 .
l" '
N " Discharge Area Mo. 5 - 36 60 S4 1.0 50
'_q J-58 Test Cell
> 12 Discharge Area No. 7 - 42 48 sS4 1.0 48
i AGE Maintenance/
o Drainage Areas
- 13 Discharge Arwa No. 10 - 40 &0 46 1.0 48
kS Entomology Bldg. 440
”
- 14 Landfill Mo. 1 59 16 67 1.0 47
a 18 Discharge Area No. 8 - 39 40 54 1.0 44
Transformer Drainage
Area

16 Landfill wo. 3 51 20 46 1.0 39
N
’1
R
4 4-28
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=5 TABLE 4.5
':‘:: SUMMARY OF HARM SCORES FOR POTENTIAL CONTAMINATION SOURCES
=
Wasts Waste Overall
Receptor Characteristics Pathwvays Management Total
Rank Site Subscore Subscore Subscore Pactor Score
1 Discharge Area No. 1 - 52 100 100 1.0 84
West Drainage Ditch
2 Photo Wastawataer 53 100 67 1.0 75
- Treatment Plant
LS
: 3 Photo Waste Injection 59 30 67 1.0 72
) Well No, 2
".' -
4 Pire Protection Train- 39 100 54 1.0 64
S ing Areas No. | & 2
,':'.! ] Discharge Arsa No. 2 - 42 80 sS4 1.0 9
e Battery Shop Dry Well
é’ s Discharge Area No. 3 - 42 64 54 1.0 53
ool SR-71 Shelter Arsa
. ‘
&
>4 7 Land£ill Mo. 2 51 38 67 1.0 52
E 8 Discharge Arsa No. 4 - 59 0 67 1.0 52
SN Army Biological Pro-
.0 duction Sita
o
N 9 Discharge Area No, 6 - 42 60 54 1.0 52
:.". J=-57 Test Cell
1‘.
10 Discharge Area No. 9 - 38 60 54 1.0 51
baar entomology Bldg. 2560
vy
\v-“ n Discharge Area Xo. $ - 36 60 54 1.0 50
A J-58 Tes: Cell
T LSk
| i 12 Discharge Arsa Ro. 10 - 40 60 46 1.0 49
v Entomology Bldg. 440
E 13 Discharge Arsa No., 7 = 42 48 S4 1.0 48
.:_\ AGE Maintenance/ .
o Drainage Area
LN
:.-'_' 14 Land£ill No. 1 59 16 67 1.0 47
. 15 Discharge Area ¥o. 8 - 28 w0 54 1.0 "
== Transformer Drainage
o e
o 16 Landfill No. 3 $1 20 * 1.0 39
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CHAPTER 5
CONCLUSIONS

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
migration from these gites, The conclusions given below are based on
field inspections, review of records and files, review of the environ-

mental getting, 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 summrary of the HARM scores for those sites is summarized below. The

follow-on recommendations are presented in Chapter 6.

DISCHARGE ARFA NO, 1 (WEST DRAINAGE DITCH)
Discharge Area nu. 1 (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
west of the main runway. The site has a high potential for environ-
zental contamination., Surface water quality data has documented oil and
grease, trans-1,2 dichloroethene and trace amounts of TCE. visual
observatiocns 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 Wastawater 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

5-1
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TABLE 5.1
SITES EVALUATED USING THE
HAZARD ASSESSMENT RATING METHODOLOGY FORMS

BFALE 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
5 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 1950'8-1980 52
8 Discharge Area No. 4 - Army Biological 1962-19€9 52
Production Site
9 Discharge Area No. & - 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
Drainage Area
13 Discharge Area No. 10 - Entomoclogy 1965-1980 48
Bldg. 440
14 Landf£ill No. 1 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
. 4 wagste., In 1975, the original synthetic liner in the plant's egualiza-
tﬁ tion basin was gunited because the liner had developed cracks. From
t{ 1967 until 1984, whenever the treatment plant was shut down for main-

Vi

tenance, treated effluent (500 to 2,000 gallons) containing penta-

" P
P
«

chlorophenol was discharged to the ground in the vicinity of the filters

;E and injection well No. 2. Surface soils in the area typically comprise
€§ medium textured hardpan, which has a characteristically low permeabi-
;ﬁ; lity. The treatment plant site received a HARM score of 75. The photo
4 injection well No. 2 received a scorz of 72.

W

EE FIRE PROTECTION TRAINING ARFAS NO, 1 AND 2

ft Fire Protection Training Areas No. 1 and 2 have been used since
e 1958 for conducting fire training exercises, The sites have been com-
;ﬁ bined because of their close proximity and have a significant potential
:ii for environmental contamination and follow on investigation |is
Hg warranted. From 1958 until the late 60's, combustible waste chemicals

were accumulated in an unlined basin and burned weekly. Other chemicals

g

;ﬁ were stored at the area in S5-gallon drums and later in two 23,000
::g gallon underground tanks. The soils in the area contain hardpan which
3

> has a very low permeability. The site received a HARM score of 64.

e . %

oA e A v

DISCHARGE AREA NO. 2 (BATTERY SHOP DRY WELL)
Discharge Area No. 2 has a significant potential for environmental

A

b I e T

L&

contamination 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

a6 s
s
o

»
R

concentrations. This dry well has been in use at least since 1972, Use

)
Vs
{3 of the dry well was discontinued in 1983. The soils in the area contain
Q hardpan which has a very low permeability. The site received a HARM
34. score of 59.
S
;g DISCHARGE AREA MO. 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
r’:
oy
c..\
R 5-3
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area and on Taxiway No. 10. Some of the fuel runs off from the taxiway
onto soil before reaching an cil-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
aite 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 in
hardpan which has a low permeability. The site received a HARM score of
Sa2.

DISCHARGE AREA NO. 4 (ARMY BIOLOGICAL PRODUCTION SITE)

Discharge Area No. 4 was a U.S. Army bioclogical 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 dioxide, ethylene oxide and possibly
TCE. In 1969, production stocks of wheat 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 potential 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 socap. 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,
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DISCHARGE AREA NO. 9 (ENTCMOLOGY - BLDG. 2560)

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.

DISCHARGZ AREA NO. 5 (J-58 TEST CELL)
Discharge Area No. 5 (J-58 Test Cell) is located adjacent to

sailding 1154, The test cell is routinely used to test the SR-71 jet
engine., Wastes which may have run off include JP-7, scap, 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,

DISCHARGE AREA NO. 7 (AGE MAINTENANCE/DRAINACE DITCH)
Discharce 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 goils in the area around
the building contain harépan. Ths site received a2 HARM score of 48.
The site does not have a significant potential for contaminant migra-
tion.

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

5-5
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1940's. The site does not have a significant potential for contaminant

migration. The site received a BARM score of 47.

DISCHARGE AREA NO. 8 (TRANSFORMFh _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 dces not have a significant
potential for contaminant migration. The s8ite received a HARM score of

44!

LANDFILL NO. 3

Landfill Nc. 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
contaminant migration and received a HARM score of 39, The site has

characteristic hardpan soils which are impermeable.
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CHAPTER 6
RECOMMENDATIONS

Six sites were identified as having the potential for anvironmental
contamination (gsee Figure 6.1). These sites have been evaluated using
the HARM system which assessed their relative potential for contami-
nation. Each of the sites were determined to have sufficient evidence
to indicate a poteaitial for environmental contamination. Additional
data concerning these sites will be required in order to clearly
ascertain whethor or not these sites have contributed toward environ-
mental contamination. Therefore, the following recommendations 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 AFB. The recommended actions are a one-time sampling program *“o
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 ground-water 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

sanpling program to determine if contamination does exist at the site.
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S0il cores should be of sufficient depth to penetrate the hardpan

P
]

to determine if contamination has migrated through the hardpan. The

drive~casing technique should be used to case the borehole after soil

.
.
.

v

cores are obtained. An organic vapor analyzer (OVA) or similar equip-

L

ment should be used to monitor the borehole and immediately surrounding

.

XA

air space during the coring operations. Following tihe 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

. P
LA ) Wt
Ve .
L .
et ata .

chemical contamination by indicating elevated organic vapor levels

(above ambient) in boreholes, specific lengths of core sample or in air

o
. Y
A

during the coring operation. The use of OVA is useful in minimizing the

overall number of soil analyses, which have to be submitted for labora-
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to.y analysis.
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Discharge Area No, 1 - West Drainage Ditch

-,

Four soil core borings should be coliected at Discharge Area No. 1

O

>,
e b

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

;-
g -

vicinity of headwall) where visible obse:-vations indicate possible

T

contamination. Solvent extraction analyses should be performed on

sections of the soil core where the OVA indicates probable contamira-
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tion, where vigible observations indicate poscsible 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.
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Photo Wastewater Treatment Plant

. S

Six soil core borings should be collected at the Photo Wastewater
-3 Treatment Plant to a depth of approximately five feet. One soil core

boring should be north of the unlined sludge dewatering ponds and not

-“
FaY

influenced by possible contamination and three soil core borings should

Ty 1%
LA

be south of the ponds. Two soil core borings should be collected in the

e

vicinity of the fiiter unit, The solvent extraction method should be

. £
B

performed for organic analyses and the metal digestion method should be

W
e

performed for metal analyses. Core secticns for analyses should be

v

Y

Nmf selected based on OVA indications, visible observations, and/or litho-
By logic changes, 2nalyses should be for the parameters in List B, Table
Il
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TABLE 6.2

»

- RECOMMENDED LIST OF ANALYTICAL PARAMETERS
‘ BEALE AFB

¥ |

~List A

“~
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P
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01l and Grease Trans-1,2 Dichlorcethene

Total Organic Halogen Trichloroethylene (TCE)
Total Organic Carbon PH
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List B
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Cyanide Total Organic Carbon

Chromium Total Organic Halogen

Y ﬂi)}:\".

Silver Sulfate
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Bromide PH
Pentachlorophenol
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List C
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0il and Grease pH
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Total Organic Halogen Benzene
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Total Organic Carbon Methyl Ethyl Ketone (MEK)
Trichloroethylene (TCE) Lead
Chromium
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Phote 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,
vigible observations and/or lithologic changes. Analyses should be for
pentachlororhenol.

Fire Protection Training Areas No. 1 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 fe=t 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 OvVA
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 shouid be driven through the cobble
£i11 to the bottom of the dry well, A soil core should then be taken
below the bottom of the well to a depth of five feet. Sections of the
core for analyses should bhe 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 s80il core borings should be collected in the vicinity of Disg-
charge Area No. 3 to a depth of approximately five feet., One goil core
boring should be north of and not influerced 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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RECOMMENDED GUIDELINES FOR LAND USE RESTRICTIONS
It is desirable to have land use restrictions for the identified

wagste sites for the following reasons: (1) to provide the continued
protaction of human health, welfare, and the environment; (2) to insure
that the migraticn c¢:f potential contaminants is not promoted through
improper land uses; (3) to facilitate the compatible development of
future USAF facilitieg; and (4) to allow for identification of property
which may be proposed for excess or outleage.

The recommended quidelines 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

Excavation

Well construction on or
near the site

Agricultural use

Silvicultural use

Water infiltration

Recreational use

Burning or ignition sources

Dieposal operations

Vehicular traffic

Restrict the construction of structures
which make permanent (or semi-permanent)
and exclusive use of a portion of the
site's surface.

Restrict the disturbance of the cover or
subgurface materials.,

Restrict the placement of any wells
(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.

Restrict the use of the site for
agricultural purposes to prevent food
chain contasination.

Restrict the use of the site for silvi-
cultural uses (rocot structures could
disturb cover or subsurface materials).

Restrict water run-on, ponding and/or
irrigation of the site. Water infiltra-
tion could produce contaminated leachate.

Restrict the use of the site for rec-
reational purposes.

Restrict any and all unnecessary sources
of ignition, due to the possible presence
of flammable compounds.

Restrict the use of the site for waste

disposal operations, whether above or
below ground.
Restrict the passage of unnecessary

vehicular traffic on the site due to the
presence of explciive paterial(s) and/or
of an unstable surface.

6-9




TABLE 6.4
{(Continued)
DESCRIPTICN OF GUIDELINES FOR LAND-USE RFESTRICTIONS

Guideline Description

Matarial storage Restrict the storage of any and all
ligquid 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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E S ENGMNEERING-SCIEENCE

Biographical Data

Charles ‘M. Mangan

Senior Environmental Engineer

Personal Information

Date of Birth: 22 August 1944

Education

B.S. in Civil Engineering, 1966, Newark College of Engineering
M.S. in Civil Engineering, 1967, New York University

Profeggsional Affiliations

Registered Professional Engineer (Tennessee No. 11607, Georgia

Pending,

New Jersey No. 18366, New York No. 48280)

Diplomate - American Academy of Environmental Engineers
Water Pollution Control Pederation

American Society of Civil Engineers

American Water Works Association

Honorary Affiliations

Experience Record

Chi Epsilon

1181

1967-1970

Quirk Lawler and Matusky Engineers, MNew York, New York

Project Engineer. Rasponsible for a $400,000 water
system renovation in Walton, New York. This included
water main cleaning, a tsst well program and water main
installation., 1In addition, supervised a surveying team
and boring crew used for a stand pipe site evaluation.

As a staff engineer in the desiyn department, partici-
pated in the design of an industrial was:tewater
treatment plant for Carleton Woolen Mills in Maine.
Participated in various equipment evaluations prior to
the writing of the required specifications.

Evaluated the instzllation 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.




ES ENGINEERING-SCIEENCE

Charles M. Mangan (Continued)

1970-1980

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 ¢f their licensing
requirements Jor 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.

Prepaied computerized desgign 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.

Roy P. Weston Inc. West Chester, PA and Atlanta, GA

Assistant Proiect Engineer. Supervised current and
diffusion studies off the coasc of Aquadilla, Puerto
Rico, and subsequently prepared a conceptual design
roeport for a primary wastewater treatment plant and

ocean ou%fall 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 EPA 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 reqgiocnal plan to
be implemented under the requirements of Pennsylvania
aAct 241,

Prepared an operations wanual for Washington Suburban
Sanitary Commission's (WSSC) 5 MGD 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 resmoval.




E S} ENGINEERING-SCIENCE

Charles M. Mangan (Continued)

Prepared a comprehensive water supply plan for WILMAPCO,

a regioral 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
wastawater treatment plant to be constructed for WSSC
at Piscataway, Maryland. Unit operations included two
stage suspended biological growth for nitrification and
denitrification, alum addition for phosgphorus 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 wastewatar treat-

ment plants providing secondary treatment for citric
a>id and rayon wastawaters, respectively,

Participated on an EPA project which developed support-
ing information for pretreatment requlations.

Project Manager on biological treatability studies and
the conceptual desigqns of wastewater treatment plants
involving cellulose acestats, wire mill, secondary
metals refining, and peaaut blanching and candy manu-
facture.

Managed a aazardous 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 tne containment of oil and
hazardous wastes,

Technical consultant on a project which daveloped a
portable treatment process capable of traating 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 secure landfill.

Conducted a program to assess phenol contamination of
the groundwatar table emanating from a lagoon c¢ontain-
ing wastswatar,

Managed a sanitary landfill permitting projec% for

Ft. Benning, Georgia which included mulitiple site aval-
uvationg, waste characterization and quantification.
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ES3 ENGINEERING -SCIENCE

Charles M. Mangan (Continued)

1980=-Date

Publications

Project Manager on various phases of three 201 Facili-
ties Plans for Dekalb County, GA., Valparaiso, FL. and

Alapaha, GA.

Managed sewer system evaluation surveys for Knoxville,
Charlotte and five other smaller communities.

Engireering-Science, Inc. Atlanta, Georgia. Manager of
Environmental Studies. Recent experience included the
water permitting for a petroleum refinery expansion for
Hess Oil Co. in southern Mississippi, and developmental
permits including Corps Secticn 404 and 10, and coastal
zone perxits for 20,000 acres of coastal property in
eastern Ncrth Carolina. Other pertinent experience
includes a site assessment for a pulp and paper mill in
southern Alabama and an environmerntal assessment for a
major wastewater treatment plant expansion.

Performed a solid waste management evaluation for New
Hanover County, North Carelina. Conducted hazardous
waste audits on three U,S. Air Force bases to identify
past chemical handling practices and the oossibility 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 Fedaral envircnmental
requlations, Project manager on a multi-million dollar
study to determine the impacts on fossil fuel fired
facilities of RCRA, CAA and tha CWA.

“Aquadilla, P.R. Current and Diffusion Studies" presented at the
Pollution Tontrol Fedsration - Reconvened Segsion 1972.

“EP2 Effluent Guideline Studies” presented to the Gum and Wood
Chemicals Association, Atlanta, GA 1974.

“"Hazardous 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 Septeamber 1949

Education

~B.S. in Porest Science and Zoology, 1971, Penrnsylvania State
Univarsity, University Park

Wildlife Management, Pennsylvania State University, University
Park

Profesgional Affiliations

Amer.can Pisheries Society
Society of American Porestars
Wildlife Society

Honorary Affiliations

Phi Epsilon Phi
Phi Sigma
Xi Sigma Fhi

Exparienca Record

06824

1971-1973 Pennsylvania Cooperative Wildlife Unit, Research
Assistant, Participated in wildlife research studies
and design and inmplementation of public land use
surveys. Cover mapped a parcel of stats game lands by
means of aerial photography and prepared suggestions
for land management, Conducted rescarch c¢a the
vegetative prefarences of the ruffed grcuse, Deliver-
ed public lectures to organized groupc and schools.

1973-1980 Buchazrt~-Horn, Inc., Environmental Division, York,
Penrnsylvania. Project Scientist, Researched, pre-
pared, and suparvised aspects of environmaental studies
dealing with wildlife, fishery, forestry, and land
uss, 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 feasihility study of
present facilities for the State of New Jersey, and

prepared ravegetation plans for reservoir and strip
mined lands,
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ES EINGINEERING - SCIENCE

Brian D. Moreth (Continued)

Task Porce 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 preseatations including instruction
of hunter safety courses.

1980-Date Pngineering-Science. Scientist, Involved in the
development of envircnmental studies, inventories, and
avaluations for municipal, industrial, and federal
government projects, Sarved 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 ssarches of hazardous waste disposal activ-
ities and associated bioclogical effects at geveral Air
Porce Bases., Assisted in development of a peat mining
and restoratinn plan for a private concern in North
Carolina,
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Biographical Data

ZANF NORDIAV

Hyd—ogeologist

Personal Information

Date of Birth: 29 September 1949

Educaticn

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,
Hayward

Professicnal Affiliations

Asgociation of Engineering Geologists
Association of Environmental Professionals
Association of Wcomen Geoscientists

Experlience Record

1977-1980 Environmental Impact Planning Corporation, San Fran-
cisco, California. Geologist/Proiect Manager.
Conducted geolcocgic and hydrologic gtudies to evaluate
2dverse impacts of residential, commercial, and
industrial developments. Responsible tor evaluating
affeacts on groundwatsr 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 axisting 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 cf 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 groundwater 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 ~wrewrous environmental
studies focusing on hazards from s.o-pe instability,
settlement, subsidence, erosion. and flcoding in
California, Wyoming, and Nevada.
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Yane Nordhav (Continued)

198 1=-Date Engineering-Science. Hydrogeologist/Project Manager.
Responsible for hydrologic and geologic investigations
supporting hazardous waste investigations 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 AFB and McClellan AFB as part
of the U.S. Air Force's Installiation Restoration
Program - Phase II. Directed installation and sampl-
ing of groundwater monitoring wells and completion of
soil borings downgradient from suspected contamination
sources to determine the extent of area contamination
resul ting from past waste management practices of
semiconductor firms. Invoived 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, Califormia, and proposed gold
mining operations 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 aeroscl 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. CORYT, 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

Honorarvy Affiliations

Beta Beta Beta

Ecperience Record

1976-1981 State University of New York, Stony Brook, New York.
Laboratory Instructor (1976-1981). Taught courses in
ecology, entomology, plant ecnlogy, population bio-
logy, genetics, and general biology. Developed and
coordinated laboratory and field exercises.

Herbarium Curator (1980-1981). Responaible 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 Regearch 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.
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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 rescurces. 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-Date Engineering-Science. Environmental Scientist.
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 semiconduccor
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 Porce's Installa-
tion Restoration Program.

Responsible for synthesizing data and preparing
reports for environmental analyses. Projects include
Environmental Impact Reports for a residential de-
veloment in Vallejo and for a sewage transport
storage facility in San Prancisco. Involved in data
management for a five-year study to determine the
feasibility of irrigating food crops with treated

wastewater.

Papers and Presentations

"pffect of Nonhost Plants on Movements of Colorado Potato Beetles,

oo Leptinotarsa decemlineata (Say) (Coleoptera: Chrysomelidae),”
presented at the Eastern Branch Meeting of the Entomological Society

of America, Sertember 1980.

"Insect Communities on Potatoes: The Effect of Plant Community
Structure,” Ph.D. Dissertation, State University of New York, Stony
Brook, 1982.
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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 1
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. Pnendraulics, Foreman 2
10. Electrical Systems Repair, Coordinator 2
11. PFuels 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 Maintenances 4
29, Assistant, Liquid Fuels Maintenance 17
30. NCOIC, POWER PRODUCTION 2
31. Foreman, POWER PRODUCTION 17
32, Refer/Air Conditioning Foreman 20
33. Refer/Air Conditioning, Mechanic 25
34. Entcmology, Foreman 15
3S. NCOIC, Radiology 2
36. Assist NCOIC, Accounting & Administration 2
37. NCOIC Medical Supplies 2
38, Supervisor, Munitions Materials Sranch 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

o



TABLE B.1

LIST OF INTERVIEWEES

(Continued)
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, Biocenvironmental Engineer 2
50. Environmental Coordinator 5
51. Deputy Base Civil Engineer 20
52. Equipment Operator 29
53. Equipment Operator 41
54. Pirefigh<er 29
55. Firefighter 9
56. Pirefighter 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
€3, Superintendent Operations and Maintenance 18
64. Deputy Superintendent Operations and Maintenance 18
65, Superintendent Operations and Maintenance 8
66. Electrician - Exterior Elactric 2




Tony Landis
Engineer

Edward Crawford
Water Resources Control
Engineer

Debbie Robinson
Environmental Resources
Specialist

Jerry Mensch
Environmental Services
Supervisor

Carrie Shaw
Biologist

John Sibilsky
Engineer

Robert Blackford
Manager

TABLE B.2

CUTSIDE CONTACTS

California Department of Health
Services

Sacramento Regional Office

4250 Power Inn Road

Sacramento, CA

(916) 739-3145

Central Valley Regional Water Quality
Control Board

3201 S Street

Sacramento, CA

(916) 445-0270

U.S. Environmental Protaction Agency,
Region IX

215 Fremont

San Prancisco, CA

(415) 974-7472

California Department of Fish and
Game, Region II

1701 Nimbus Road

Rancho Cordoba, CA

{916) 355-7030

California Department of Fish and Game
Planning Branch

Natural Diversity Data Base

1416 Ninth Street, Room 1225
Sacramento, CA

(916) 324-3812

U.S. Army Corps of Engineers
Flood Plain Management Group
Federal Courthouse Building
650 Capitol Mall

Sacramento, CA

(916) 440-2863

Wheatland Water District
103 Olive Street
wWheatland, CA

(916) 633-2848



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
Marysviile, Ca
(916) 743-6280

Xatherine Deaton U.S. Soil Conservation Service
1531 Butte House Road
Yuba City, CA
(916) €71-0850

Gil Bertoldi U.S. Geological Survey
California District Office
Sacramento, CaA
(916) 484-4606

wd=




APPENDIX C
MASTER LIST OF INDUSTRIAL SHOPS



APPENDIX C
MASTER LIST OF INDUSTRIAL SHOPS

Present Handles Generates Waste
Name Location Hazardous Hazardous Management
(Bldg. No.) Materials Was te Practices
9 Pield Maintenance Squadron (FMS)
Machine Shop 1086 Yes No
Metals Processing 1086 Yes No
(Welding)
Structural Repair 1086 Yes No
Corrosion Control 107 Yes Yes DPDO
Survival Equipment 1086 Yes No
Non-Destructive 1243 Yes Yes Silver Recovery,

Ingpection (NDI)

Intermediate Main- 1025 Yes Yas
tenance J-58

Intermediate Main- 1086 Yes Yas
tenance J-57

Accessory Repair 1086 Yes Yes
Small Gas Turbine 1225 Yes No
Engine Conditioning 108& Yes Yes
SR-71 Test Cell J-58 1154 Yes Yes
. Tast Cell J-57 1247 Yes Yes
Engine Conditioning 1025 Yas No

Sewer, Fire Protec-
tion Training, DPDO

FPire Protection
Training

Pire Protection
Training

Fire Protecticn
Training

Reclaimed

Fire Protection
Training

Pire Protection
Training

B AR S e ey o o —
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APPENDIX C (continued)
MASTER LIST OF INDUSTRIAIL SHOPS

Present Handles Generates waste
Location dazardous Hazardous Management
Name (Bldg. No.) Materials Waste Practices
Repair and 1086 Yes Yes DPDO
Reclamation
Fuel System Repair 1077 Yes Yes 0/W Separator
Blectrical Systems 1086 & Yes Yes DPDO
Repair 1088
Pneudraulics 1086 Yes Yes Recycled DPDO
Environmental Systems 1086 Yes No
Egress Systenms 1075 Yes Yes FPire Protection
Training Area
Powerasd AGE 1225 Yes Yes O/W 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/Racycled
C=-2



APPENDIX C (continued)
MASTER LIST OF INDUSTRIAL SHOPS

Present Handles Generates Waste
Location Hazardcus 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 (LZS)

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 Combst Support Group (CSG)

Base Photo Labora- 2427 Yes Yes Silver recovery,
. tory san’ tary sewer.
Sm2ll Arms Range 2409 No No
Ceramics Hobby Shop 2185 No No
Wood Hobky Shop 2185 No No
c-3
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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
Syuadron (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)
Plumhing shop 2539 Yes No
Metal Frocessing 2539 Yes No
Shop (Welding)
Refer/Air Condi- 2541 Yes Nc
tioning Shop
Liquid PFuels 2537 Yes Yes Contractor Disposed
Maintenance
C=-4
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APPENDIX C (continued)
MASTER LIS™ 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
. Divigion

Surgery 5700 Yes No

TENANT ORGANIZATIONS
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APPENDIX C (continued)
MASTER LIST OF TNDUSTRIAL SHOPS

Present Handles Generates waste
Location Hazardous Hazardous Management
Name (Bldg. No.) Materials Waste Practices
Commigsary 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 Sgquadron

Photo Processing 2145 Yes * Yes
Photo Maintenance 2145 Yes No
Logistics 2145 Yes Yes

Photo Waste Treatment
Plant

DPLO

9 Organizational Maintenance Squadron {(OMS)

SR-~71 Branch 1075 Yes Yes

KC~135 Branch 1076 Yes Yes

U-2 Branch 1075 Yes Yes

T-38 Branch 1076 Yes Yes
c-6

Fire Protection
Training or DPDO

Fire Protection
PTraining or DPDO

Fire Protection
Training or DPDO

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-Powared AGE 1230 Yes Yes Fire Protection
Training or DPDO

9 Avionics Maintenance Squadron (AMS)

Communications Shop 1025 Yes No
Navigation Shop 1025 Yes No
Electronic wWarfare 1025 Yes No

Systems Repair

Ravigation 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)
i PAVE PAWS 7th 5760 Yes Yes DPDO

Missle Warning

Squadron

2156th Comm. Sq. - AFCC Yes No




APPENDIX D

SUPPLEMENTAL BASE ENVIRONMENTAL DATA




“®IUPENDOO( UNTIPTIPIRUL A4V S1veH f0B6) ‘ebeg  :moancs
*37 SU¥Y ©O) GIf wWozr)} Iun0Ib u_.ulﬂ.u~
*313 0Lf O3 PGt woij 3Inoib ugu.

als 06! 0 - -= €91 A 14 1* 1z -- " £ " 11 8L 06 114 9°L oSt SL-01-1t
b - - € a6t 90T 139 o | A 2 2 B 1 [ 3 4 st oy 8l 98 -~ L L6 . ehn_ 99-9Z-01 LAPZ-3¥/NS1
ol ot 084 - 141 $91 9 [ A €L o'y v L (1) e ou Ls or e SL-t1-11 :
- -- -~ [ 4 st (14} 99 tr° o°9 879 9L 81 (3 o't 9°6 €S - 0%t s9 mSn #9-82-0t 176 1-3S/ NG
/ [114 o o - - 6y (44 [ o1z - St L2 4 19 or sy 11 3 £ 4 LAF S T ] SL-L0-01
-= ot - i e 134 oy [ 2 €01 0%t 98 Ly oS L1 24 s01 - "L v 19-%1~-18
- 0 - 0" 91 19 o t'o ez o0's te st 144 o' 9l 89 - €L 9T 00t t9/90- 1t (R 1248 174 1)
ot o¥t  90°0 ~- - €9 }14 [ (1} == 10t Lt € ¢ "N " o L2 S 114 st-tL-18
- - -- L] Ler L 14 119 [ € o'l 96 " € €' " 69 - &L Let 69-€0-t1
-~ oy ~- [ 34 114 erl (44 [ 4 1 0 % [ A} [4} [ 30 S 1) €9 -~ %t tel (431 19-t1-1t (L1248 1 74 14
09t o8r o0 ~- - " (44 [0 (8 -~ e ol 96 " " 24 ”*L vl Se-si-1
. - - - 0 9ttt of |4 2NN A s 0°s o0t §* 11 oL T " - L W £9-€0-11
} ~- ot oo [ (44} (14} oS [ T 0°1 te " ot o' "N * - (4 " set 1-e-i 1092-30/N5t
‘ ' oot o to* - L2 [ 41 4 { 21 [ k14 [ &4 ’”* s 114 te »u 1% 9% 9Lt o L ALY 1))
== - - 0 0t 0L 14 TN & is o°9 s sr ¢ 9°0 9 s’ -~ 9L st $9-t0-11
f - o - [ (34 "t 147 | L3 0°9 (3} e (AL I 1} is - L 69 00t 19-i1-1 (1240 1 74 1]
6Ze  o00t> - Lk - [ 14 > e 0w [ 20 SR 4} ey % s'0t (L os re-T-¢
001 o [ - (34} on *” [ A ” o°'s " " ”" 'y €S  9°\L o'% e sL-L-n
- 01 - &° (414 (34} s € 1t 0y o € ” 0°9 11t 144 == 9L e ot L9-%-n 1461-38/NS1
or6r P86 - ‘o - - *% t°> 9%t 9 o® 0 6t L'e st 113 14 0°® 06T ze-T-¢
ot o €0° - - "t 19 (24 < -~ 88 o't €t 8 s w L est st-¢-
“ - 0 - o°t 1€ (24} gt ”y o'y % [ 2 B 1) $°9 9°s o - L L9-r-n
\ - or - [ b4 st (A4 [ & st o " ”"”e [4) [ 5 3 1) (1] - 9L st st t9-1t-11 TEYZ-IP/NS)
o ot ro* - [ 3] ”"ne (.14 [ 2 (44 1°9 s L ) 124 1" st ¢ ot Tt 10t "-5-¢
' el - - "t (Y3} Yy t oT  ¥'s 19 L M) «©° 0"t ot Ls - 'y st ”-9T-0t
-~ o - o't ot (-1} [ 13 € ”t o'y 0 9”1 24 [ SF N 14 ] " - L st 14 14 191z~ 1EPZ-39/ NS0 1
. ~ X ~H D -0 =D =10 =en -9 - =" - - ol - - =& —~1 -
: EE RGEGY NP FRERED IE RE 32 REED XENR RERENE of Y iY § : g §
' ep @ Pt pg pSess eog ed LGRS ee pg egel 2 or .
“% S5 i Sy Tyvey C(v YR MR Titg T OVFORRE e B OSE C 2 : :
3 - e2 3 W m, -~ - § = § - k] g ' ”» 13 .
) < ° g B =t 8 - 1 gk 5 § 5 § & a9 E H = £
o = 22 3 . o 5 c 85 8 = = < P g " .m =
=z ¢ - LI ~ - ~ n F = ’ - 1A =
2 8 oE BE 5 J 3 %2 ¥ £ i
2 m £ ot 8 a [2) m " ®
c - - w_ -
- - - n
: 3
3SYd 30404 ¥IV A'Ivad IV S11dM X1440S
) HOY3 WALYM 40 SASATVNY TVOIWHHD
1°a 319Vl
- ,
1 I \ -
PR . '




TABLE D.2
CHEMICAL ANALYSES OF WATER FROM SELECTED WELLS
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TABLE D.3
EPA/CALIFORNIA
WATER QUALITY CRITERIA

Prirary/Secondary**
Drinking Irrigation/ Pish &

Parameter Units Water Standard Li vestock Wildlife
Physical roperties
Dissoclved

oxygen ng/L - - 5.0
pH Units 6.5-8.5¢¢ - 6.5-9.0
Alkalinity mg/L

total CnCO3 - - 30-130
mlot POCOU. 15'. - -
Qdor T.O0.N. e - -
Dissolved

solids ng/L 500 5000 -
General Mineral
Chloride ng/L 250w - -
Cyanide * =g /L 0.2 - .052
Pluoride ng/L 1.8 2.0 -
Poaming Agents mg/L 0.5 - -
Nitrate ng/L 10 100 -
Aomonia ng/L - - .02
Sulfate ng/L 2509 - «26
Metals
Aluninum mng/L - 5.0 o1
Arsenice mg /L «05 «1/.2 «0S
Rarium nq/L 1.0 - -
Berylli. am® mng/L - 0/.1 «9=1.1
Boron mg/L - «75/5 -
C.fpiunm* ng/L .010 .01/.050 012
Caicium ng/L - - -
Chromium IV* mg/L .05 «1/1.0 o1
Cobalt ng/L - .05/1 -
Copper® ng/L 1.0n¢ " e02/.5 .02
Iron g /L o300 - 1.0
lead* ng/L «05 5/.1 «1-.03
Magnesjiunm =g/L - - -
Manganese »g/L «050# «2/- 1.0
Mercury* m»g/L «002 <001 «00005
Molybdenum ng/L - «01 -
Nickel®* mg/L - .2 .30
Potassium mnqg /L - - -
Selenium* ng/L +01 «02/.05 .05
Silver® ng /L .05 - 0002
Sodium n3/L - - -
Vanadium mng/L - | -
Zinc* ng/L Ses 2.0/25 .30

*Compound identified on EPA list of 129 Priority Pollutantg (SWRCB, 1981)



TABLE D.4

ANALYTICAL RESULTS OF SURFACE WZTER
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 <o
Nitrite (mg/L) <.02 <.02 <.02 <.02
0il & grease (mg/L) <.3 0.7 <.3 0.5
Organic carbon (mg/L) 1 3 3 2
Phosphorus (mg/L) <ol 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/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 <. <ol <ol
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
Methoxy~hlor 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 Dichloroetnylene 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/1l) 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 (°C) 6 9.5 20.0 20.0

aSampling locations depicited in Figure 3.11.
N/R = not analyzed for.

D-4




TABLE D.4 -~ Continued
(in ug/L, except where noted)

a
Sampling Location 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 <ot 0.7 <o
Nitrite (mg/L) <.02 <.02 <.02 <.02
0il & grease (mg/L) <.3 0.6 <.3 <.3
Organic carbon (mg/L) <1 6 4 3
Phosphorus (mg/L) <.l 0.1 0.1 <ol
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) <ol <.1 <o <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
Trichlorcethylene N/R N/R N/R N/R
PCBs N/R N/R N/R N/R
Dissolved oxygen (mg/1) 9.9 12 9.625 1.0
Fecal coliform (/100 ml) 0 N/R o] 19
Total coliform {(/10( ml) 0 N/R Q0 180
pH . N/R N/R N/R N/R
Temperature (°C) 7 9.5 21.6 24.0

aSampling locations depicited in Figure 3,11,

N/R = not analyzed for.



TABLE D.4 - Continued
(in ug/L, except where noted)

a
Sampling Location 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 <ol 0.2 <ol
Nitrite (mg/L) <.02 <.02 <.02 <.02
0il & 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 <.t
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) <ol <.t <.1 <ol
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 Dichlorocethylere N/R N/R <.1 N/R
Methylene chloride N/R N/R <e2 ND
Trichlorocethylene N/R N/R <.l ND
PCBs N/R N/R N/R N/R
Dissolved oxygen (mg/1) 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
PFH N/R N/R N/R N/R
Temperature (°C) 6 9 20.5 22.0

aSamplinq locations depicited in Figure 3.11,

N/R = not analyzed for.

ND = none detected.

D-6

NA = not available.
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TABLE D.4 - Continued
(in ug/L, except where noted)

Sampling Locationa 035

Constituents Sampling Date
1/83 3/83 6/83b 9/83b

Kjeldahl nitrogen (mg/L) <i <1
Nitrate (ag/L) 0.3 <1
Nitrite (mg/L) <.02 <.02
0il & 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 <12 <10
Chromium VI <50 <50
Copper <20 <20
Lead <50 <50
Mercury <2 <2
Silver <10 <10
Surfactants (mg/L) <o <o
Chlordane N/R N/R
Endrin N/R ¥/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 <ol N/R
PCBs N/R N/R
Dissolved oxygen (mg/l) 9.3 10.8
Fecal coliform (/100 ml) 3 N/R
Total coliform (/100 ml) o N/R
PH N/R N/R
Temperature (°C) 5 10

ESampling locations depicited in Figure 3.11,
Stream bed dry ~ no samples taken,

N/R = not analyzed for,

D=7



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
0il & grease (mg/L) 1.8 0.6 3.5 0.5
Organic carkon (mg/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 <. N/R <ot
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 Dichlorcethylene N/R N/R N/R N/R
Methylene chloride <.2 N/R <.3 ND
Trichloroethylene <.l N/R <.2 ND
PCEs N/R N/R N N/R
Dissolved oxygen (mg/1) 9,5 12.8 5.45 8.85
Fecal coliform (/100 ml) o] 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

aSamplinq locations depicited in Figure 3,11,

N/R = not analyzed for.

ND = none detected.

D-8

NA = not available,
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TABLE D.4 ~ Continued
(in ug/L, except where noted)

Sampling Loca t:j.ona 037

Constituents Sampling Date

1/83 3/83 6/83b 9/83
Kjeldahl nitrogen (mg/L) <1 <1 <1
Nitrate {(mg/L) 0.4 <ol <ol
Nitrite (mg/L) <.02 <.02 <.02
0il & grease (mg/L) <.3 0.7 0.3
Organic carbon (=2g/L) 1 3 2
Phosphorus (mg/L} <.l 0.1 0.15
Phenols <10 <10 <10
Barium <1000 <200 <200
Cadmium <10 <10 <10
Chromium VI <50 <S50 <50
Copper ' <20 <2C ) ) © <20
Lead <S50 <50 <20
Mercury <2 <2 N/R
Silver <10 <10 N/R
Surfactants (mg/L) <ol N/R <ol
Chlordane N/R N/R N/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 silvex N/R N/R N/R
1,2 Dichloroethylene N/R N/R N/R
Methylene chloride <.2 N/R ND
Trichloroethylene <ot N/R ND
PCBs N/R N/R N/R
Dissolved oxygen (mg/l) 12 10.6 9.9
Fecal coliform (/100 ml) 0 N/R 38
Total coliform (/100 ml) 0 N/R NA
pH N/R N/R N/R
Temperature (°C) ) 9.5 23.0

a
bSanplinq locations depicited in FPigure 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 <.l <ol <ol
Nitrite (mg/L) <.02 <.02 <,02 <.02
0il & grease (mg/L) 8.4 0.5 .05 .05
Organic carbon (mg/L) 4 4 8 )
Phesphorus (mg/L) <1 <.1 .14 <ol
Phenonls <10 <10 <10 <10
Bariuam <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 <ol <.1 <ol
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 Dichlorocethylene N/R N/R N/R N/R
Methylene chloride <.2 N/R N/R ND
Trichlorcethylene <ol N/R N/R ND
PIBs N/R N/R N/R N/R
Dissoived ~vygen (mg/1l) 9,35 13.6 1.55 11.0
Fecal coliforms (/100 ml) 4 N/R 103
Total coliform (/100 ml) 34 N/R 84 2
pH N/R N/R N/R N/R
Temperature (°C) 6 12 18.8 23.0

a . . . . .
Sampling locat:ons depicited in Figure 3.11,
N/R = not analy:ced for. ND = none detected,

D=10
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TABLE D.4 - Continued
(in ug/L, except where noted)

Sampling Locationa 039

Constituents Sampling Date
b b
11/82 1/83 3/83 6/83 9/83
Kjeldahl nitrogen (mg/L) 1 <1 <1
Nitrate (mg/L) <ol <1 <.l
Nitrite (mg/L) <.02 <.02 <.02
f 0il & grease (mg/L) <.3 <.3 0.6
’ Organic carbon (mg/L) 8 1 4
‘ / Phosphorus (mg/L) <ol <ol ol
Phenols <10 <10 <10
Barium <1000 <1000 <200
Cadmium <10 N/R <10
Chromium VI <50 <50 <50
Copper <20 <20 <20
Lead <50 <S50 <50
Mercury <5 <2 <2
Silver <10 <10 <10
surfaccants (:iq/u) <ot <ol <ol
Culordane N/R N/R N/R
Endrin N/R N/R N/R
Lindane N/R N/R N/R
Metioxychlor 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,-1TP silvex N/R N/R N/R
1,2 Dichloroethylene N/R N/R N/R
Metnylene chlcride N/R <.2 N/R
Trichlorocethylene N/R <ol 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 (o] N/R
pH 7.0 N/R N/R
Temperature (°C) 12 5 10

a

bSampling locationg depicited in Figqure 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) <ol <ol <o1 <. <ol
Nitrite (mg/L) <,02 <.02 <.02 <.02 <.02
0il & 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
Phencls <10 <10 <10 <10 <10
Barium <1000 <1000 <200 <2090 <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) <ol <ot <o 1 <.1 <ol
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 <a2 N/R <.2 ND
Trichloroethylene N/R <ol N/R <o ND
PCBs N/R N/R N/R N/R N/R
Dissolved oxygen (mg/l) 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 {°C) 12 5 10 18.8 23

a . . _ ; .
Sampling 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)

a
Sampling Location 041

Constituents Sampling Date
1/83 3/83 6/83 9/83

Kjeldahl nitrogen (mg/L) < < <
Nitrate (mg/L) 0.2 <ol <.
Nitrite (mg/L) <.02 <.02 <.02 <.02
0il & grease (mg/L) <.3 0.5 0.5
Organic carbon (mg/L) 6 4 1
Phosphorus (mg/L) < . <

Phenols <10 <10 <10 <10
Barium <1000 <200 <200 <200
Cadmium N/R <10 <10 <10
Chromium V1 <S50 <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) <o <1 <al <.l
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/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 <.1 N/R
Methylene chloride <.2 N/R <.2 N/R
Trichloroethylene <ol N/R <. N/R
PCBs N/R N/R N/R N/R
Dissolved oxygen (mg/1l) 10.5 10.6 N/R 10.5
Fecal coliform (/100 ml) 4 N/R 160 92
Total coliform (/100 ml) 0 N/R 192 NA
pH N/R N/R N/R N/R
Temperature (°C) 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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(in uwg/L, except where noted)

TABLE D.4 ~ Continued

Sampling Location® 042

Constituents Sampling Date
b b
1,83 3/83 6/83 9/83
Kjeldahl nitrogen {(mg/L) N/R <ol
Nitrate (mg/L) N/R <1
Nitrite {(mg/L) N/R <.02
0il & grease (mg/L) 3 0.6
Organic carbon (mg/L) 5 4
Phosphorus {(mg/L) N/R 0.1
Phenols <10 <10
Barium <1000 <200
Cadmium <10 <10
Chromium VI <S0 <50
Copper <20 <20
Lead <50 <50
Mercury <2 <2
Silver <10 <10
surfactants (mg/L) <ol <o 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 silvex N/R N/R
1,2 Dichloroethylene N/R N/R
Methylene chloride <2 <.2
Trichloroethylene <.l <.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 (°C) 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)

a
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) <! N/R N/R N/R
Nitrite (mg/L) <.2 N/R N/R N/R
0il & grease (mg/L) 13600 2.3 N/R 2.3
Organic carbon (mg/L) 120 25 N/R 23
Phosphorus (mg/L) <ol 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 <S50 <20 N/R N/R
Mercury <2 <1 N/R <1
Silver <10 N/R N/R N/R
Surfactants (mg/L) <ol .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/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
Trans-1,2-Dichloroethene N/R 225 436/428 41 .1
1,2=Dichloropropane N/R N/R N/R 0.3
Methylene chloride <.2 1.3 ND ND
1,1,1-Trichlorocethane 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/l) 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
pi N/R N/R N/R N/R
Temperature (°C) N/R N/R N/R 21

bNo data,

Sampling locations depicited in Figure 3.11,

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
Avitrol

Dursban 4E
Diazinon

Ficam W

Baygon 1.5

PT 515 - Wasp - Freeze
Malathion 57%
Chlorodane
Dursban T.C.
Sevin

Strychnine Alkaloid
Cyancqgas

warfa "in

Cythi »n

Durskua Crystal
Octagen
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TABLE D.6

LIST OF OIL/WATER SEPARATORS

BEALE AFB
s} Location Using Shops Capacity
A 1094 AGE Wash Rack 808 gal
B 107N Fuel System Maintenance 500 gal
c 10778 Fuel System Maintenance 500 gal
D 1075W 3R-71 Maintenance -
E 1075SE SR-71 Maintenance -
P 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
4 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
(o] 2427 Aute Hobby Shop 65 gal
P 1243 KC-13% Maintenance -
Q 1240 Non-Powared AGE Wasnurack -
R 5760 PAVE PAWS ‘Two Units) -
S 249 Transvortation -
D-17



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 Ahove-ground diked POL farm
418 JP-4 15,000 bbl Above-ground diked POL farm
491 MOGAS 595 bbl Above-ground diked POL farm
432 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 €farm
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 STORPAGE FACILITIES

BEALE AFB
Facility
Number Type of POL Capacity Description Location
- Heating 3 ea - Above-ground (no Bldg. 1069
Fuel 0il 1500, 1000, dikes)
(DF=-2) 550 gal
- Heating 2 ea - Above-ground (no Bldg. 1074
Fuel 0il 2000 gal dikes) - 1076
(DF-2)
- Heating 3 ea - Above-ground (no Bldg. 2539
Fuel 0il 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 DIBSEL 5000 gal Underground -
275 gqal Above-~ground
1015 DIESEL 1000 gal Underground -
1060 DIESEL 500 gal Underground -
1010 DIESEL 275 gal Above-ground -
8702 DIESEL 3000 gal Underground -
810 DIESEL 275 gal Above-ground -
510 MOGAS SCO gal Underground -
830 MOGAS S00 gal Underground -
800 DIESEL 275 gal Above-ground -
D-19



TABLE D.7 (continued)

PETROLEUM STORAGE FACILITIES

BEALE AFB
Pacility
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 Blexﬁl}ng Tlm for (2)
Element Residue Soil Computed Fish (ppm)
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 NP ND NC -
Cadmium ND D NC 1
Calcium 1.0% 1,75% NC 1000
Carbon 0.03% Je77% NC e
Chromium 500 ppm ND 0.467 ppm 10
Cobalt ND ND NC 25
Copper 100 pra 100 ppe 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 ppwm 5 ppm 5.06 ppm 100
Magnesium 0.75% 800 ppm 806 ppm 1000
Manganese 0.10% 0.2% NC S0
Mercury ND ND NC 0.1
Molybdenum 500 ppm ND 0,459 ppm 70
Niobium ND NO 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 S
Titanium 0.3% 0.1% 0.1% 10
Tungston ND ND NC -
Uranium ND ND NC 5
D-21
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TABLE D.8 (continued)

4 NGES 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 BleTQ}ng Tlm for (2)
Element Regiduea 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 cogsidered:
1/2 acre by 0.5 feet depth., Weight of scil 100 lbs/ft .,

(2) Data extracted from McKee & Wolf, Water Ouality 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 PROTECTICN TRAINING AREA

MAY 19, 1983

SangfiLNo. Sample No.(Z) Lead(1) Chronium(1) H::i::iz$?1)
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
2697 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 GS830064 22.49 9.99 <0.2
26976 GS830065 18,87 10.44 <0.2
26977 GS830066 27. 11.28 <0.2
26978 GsS830067 378.0 9.94 <0.2
26979 GS830068 5.57 18.32 <0,2

(1) All resultr are reported as micrcgrams 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 of 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 Migsile (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. The2 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 1883rxd 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 SOUADRON (MAC)

Cetachment 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 clcud 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 sarvices 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, Headgquarters 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 alsoc, upon

E-2




request, provides management consultant services geared toward finding

and implementing solutions to management problems.

AIR FORCE AUDIT AGENCY OFFICE
Air Force auditors provicde all levels cf 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, acguisition, custody, use and conservation of these

resources,

AIR FORCE 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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APPENDIX G

USAF INSTALLATION RESTORATION PROGRAM
HAZARD ASSESSMENT RATING METHODOLOGY

BACXGROUND

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

this program is to:

“develop and maintain a priority lizting of con-

taminated installations and facilities for remedial

action based on potential hazard to public health,

welfare, and environmental impacts.” (Reference:

DEQPPM 81~5, 11 December 1981).
hcccrdingly, 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 it3s 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 Porce 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 JRB
mocal was modified to meet Air Force needs.

After using this model for 6 months at over 20 Air Force installa-
tions, certain inadequacies became apparent, Therefore, on January 26
and 27, 1962, representatives of USAF Q=EHI,, 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 13%7ing model described in this presentation is

referred to as the Hazard Assesamant Rating Methodology.

G-1
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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 investigations 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 consideraticn for rating on either basis,

DESCRIPTION OF MODEL

Like the other hazardcus 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) nf the IRP. Scoring judgments and computations are
easily made. 1In assecsing the hazards at a given site, the model
develops a score based on the most likely routes of contamination and
the worst hazards at the site. Sites are given low scores only if there
are clearly no hazards at the site. This approach meshes well with the
policy for evaluating and setting restrictions on excess DOD properties,

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

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

scores to obtain a total category score,




The pathways category rating is based on evidence of contaminant

migration or an evaluation of the highest potential (worst case) for
contaminant migration along one of three pathways. If evidence of
contaminant migration exists, the category is given a zubscore of 80 to
100 points., For indirect evidence, 80 points are assigned and for
direct evidence, 100 points are assigned. 1If no evidence is founrd, 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 cateqgories 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 ! of 2
NAME QP SIT®
LOCATION
DATE QF OPERATION OR CCCURRENCE
CWNER /QPERATCR
COMMENTS /DESCRIPTION

. RECEPTORS
factor Maximum
Rating Pactor possible
Rating Pactor © (0-3) Multiplier Scoze Score
|
A, Pooulation within 1,000 feet Of site 4 | ’
8. Distance to aeacast vell 10 l
C. Land use/zoning within 1 mile cadius 3 '
D. Distance o reservation boundary 6 l
B, Czitical envirommencs within | ®ile radius of site 10 I
P. _Water quality of nearest surface vater body ] I '
G. Ground watsr use of uptermost aquifer 9 I ’
R. Populacion sezved by surface water supply ' ‘
#ithin I miles downstress of site § |
1. Population served by ground-watsc supply ' !
within ) 2iles of site [ : |
Subtotals

Receptors subscore (100 X factor score subtotal/maximus scors subtotal)

WASTE CHARACTERISTICS

Select the factor scores based on the estimated quantity, the degrse of hazard, and the confidance level of
the lnformation.

ll

»
.

1, Yaste quantity (S =» small, M = medium, L = large)
1. Confidence level (C = confirmed, 3 » suspectad)

3. Hazard zating (B = high, M » aedium, L = low)

|1

2actor Subecore A (from 20 o 100 based on factor score macrix)

3. Aoply persistence factor
Pactor Jubscore A X Persistence Pactor = Subscore B

X ]

C. Apply physical state multiplier
Subscote 3 X ?hysical State Multiplier = Waste Charactsristics Jubscore

X -




m PATHWAYS

Rating Pactor

FIGURE 2 (Continued)

Pactor
Rating

(0-3) Mulziplier

Factor
Seors

Page 2 of 2

Max imum
Possible
Score

A. If there is evidence of aigration of hazardous contaminants, assign naximum facror subscore of 100 poiats o
direct evidence or 80 points for indirect evidence. I[f direct evidence exists then proceed o C. II no
evidence or indirect evidence exists, proceed to B.

Subscore
B. Rats the migration potantial “or 3 potential pathways: suzrface vater migration, flooding, and ground-wvater
migration. Select the highust rating, and proceed 0 C.
1. Surface water migration
Distancs e nearest surfacs watsr 3
Net precipitation §
Surface erosion 8
Surface Dermeability J
Rainfall intensity 8
Subtotals
Subscore (100 X factor score subtotal/maximum score subtotal)
2. Ploodinmg 1 | !
Subscore (100 x factdr score/l)
3. &ound-watsr migration
Depth o ground water l ] {
Net orecipitation ! [ !
30il permeability ! 3 ' T
Subsurface flowve 3 !
Direct access &0 ground vatar 8 lL g
Subrotals
Subscore (100 x factor score subtotal/maximum scote subtotal)
C. Highest pachway subscore.

Intecr the highest subscore valus from A, 3-1, B=2 or B-3 above.

Pathways Subscore

|

IV. WASTE MANAGEMENT PRACTICES

A.

Average the three subscores 7or recsptors, wvasce characteristics, and pathways.

Receprors

“aste Characteristics

Pathways

Total divided oy 3

Apply faczor for waste contairment from waste managsment practices

Gress Total Score X Wasta Management Praczices PFactoc = Tinal Score

X

Gross

Total Score

|
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nava of Site: §R71 Shelter Area Orainage Ditch Sg2 i o

TS AR .3
Tole PETHRAY
-

3. IF thave is avidence of migration of hazardous contaminents, sssign aaxiwum facior sulsiicz of 100 ggindE P
diract avidance or 80 points for indirect aviderce. If direct evidence suists $han process 83 2, GT v @vidarcE
or indirsct aviganee auists, proceed io B,

Subseera 2

B. Rate the migration Eatengial for 3 potential pathways: surfaca water migration, Fleccing, and O OLPELE
aigration, celest the highast rating and proceed to C.

Factor Multi- Factor Maxis

Rating Sactor o Rating plier Soire  Hoszinle
{3-3: Scare
t. Surface Water Migration _ -
Zigtance by t2arest surface saler 3 8 24 26
Nat srzoipifatim 9 A ? :5
Surfice ercsion 3 g -3 26
Surfzce parmeability 3 5 i3 12
RAainfall intensity 2 8 12 24
Subtotals <8 198
Subscore {190 x fictor scove subtotal/maximum scove suofotal} 54
2, Fleoogirg 8 1 a 3
S.becora (120 x factor score/d) d
3. Greund-watar wigration
saath %0 ground water | 8 3 6
nat precipitation 2 & 9 ]
Soil parwsanility 2 g J Zé
Subsurface flows _ 3 a ) ca
Direct access to jrourd watar ? q J 24
Subtotals 8 14
Subscore (139 x factar score subtotal/saximum score subbotall Ef
C. Highes pat™way sudscore, .
Sargr the hignest subscore vaiue From §y B-l, 3<2 or B-J alova,
Pathways Subscore %

——— - ——

iV, WRSTE MANRGEMZNT SRSCTICES

A. fiverzge “he three subscores far receptors, waste characteristics, rd z:3t™.z .z
Receptors a2
Waste Charscteristics 24
Pathways T4
Total 163 divideg &5y I = I Zrces totalozooes
9. Aoply factor for waste conteiraent [ron waste management Jractices,
Sris3s total score x wasta management prachices faotos = firal etove
BX v .00 = =




427290 SSITSEVENT RATING METHIILLITY TURM

“gna of Sitas Landfill held ‘ .
wecation: South of €3N Stcab - adjacent 12 3
8&':; of Cparation o :.J-::".w_'genca: Early 1750's
anav/Oparatort Rasle Ae . ‘

C:wentgﬁnescr-iptiom Burned daily until 1963

Site Pated by: C. Mangan

- - -

piant zlud

1. RECEPTCRS . )
Factor Mulbti- Factor Maximum
Rating  plier Score Possibie
Ratirg Factor (9-3) Scora
. Population within 1,000 feat of site 0 4 2 i
B. Distance i0 nearest well 2 i0 2o N
o Land yze/zoning within | wile radius 1 3 3 3
D. Digtasce to resarvation boundary 1 & = i3
E. Critical envircnments within 1 aile radius of site 2 19 22 2
7. aater quality of nearest surface water body ! 5 z i3
0. Ground watar use of uppermost aquifer 2 3 13 =
H. Population served by surface water supply 2 [ 2 3
within J miles downstreas of site
I, Dqgu;ation_served by greund-water supply 3 6 18 18
within 3 wiles of site
Subtotals £ 182
Receptors subscore (100 x factor score subtotal/maximum score subtotal) B

I1. WRSTc CHARACTERISTICS

A, Select the factor score based on the estimated quantity, the degree
the information.

i, Waste quantity (l=small, 2=medium, 3=large)
Confidence level (i=confirmed, 2ssuspectad)
3. Hazard rating (isiow, 2=medium, 3=high)

Factor Subscore A {from 28 to 129 based on factor score zatrix)

of hazard, and the confidenca laevel

o 3

2

LY carsistave factor
Fantare Juhscore A » Persistence Facter = Subscire 5
L] X 1.20 = <2
G, 3caly Mysical state myltipiier
sudscora B « Physical Stata Multiplier = Waste Characteristics Subscore
5 X .75 =z 8
. P ———————

H=-13

BESTANAHABLECOPY



Naze of Sita: Landfill Mo, 2 Paze 2 of
111, PQTHWAYS

A, (f thara is evidenca of migration of hazardous contaminants, assign mawimum fzctor subscore of 183 5oliriz Vov
direct avidence or 8 poing; for indivect avidence, If direct evidence existe then procsed to C, If no evigencs
or indirect svidance exists, proceed io B. . .

Subscore :

B. Rata the aigration ?otential for 3 potential pathways: surface water migration, flooding, and groumi-azlesr
gigration, “Select the highest rating ard proceed to C.

Factor Mylti- Factor Maximum
Rating Factor Rating  plier Score Jossidle
(8-3: Seore

i+ Surface daver Migratior

Distance to rearest surfiza walar 3 ] 24 2a
het sracipitation 3 b 2 i8
Jurface ercsion ) 8 L) cé
Surfzca permeability 3 6 18 i
Raiafall intensity e 8 16 26
Subtotals '] 108
Subscore (108 x factor score subtotal/maximum score subtotal) Sé
2. Flooding 2 { 2 3
Subscore (108 x factor score/d) 67
3. Ercynd-water vigration
Sﬂgth 1o ground water ! 8 8 24
Net arecipitation ] 6 3 18
Scil permeability 2 8 3 24
Subsurface flows e 8 9 24
Jirect access to ground water 9 8 3 2
' Subtotals B it

Subscore (13 x factor score subtotal/maxizum score subtotal) ;

<. Highest sathway subscore,
Eatar the highest subscore value frow A, B-1, B-2 or B-3 above,

Pathways Subscore 87

Y, APSTE YONREEMENT PRECTICES
A, Jverage the three subscores for receptors, maste characts-réftics, and Jathways,

Receptors

Naste Charactarisiics 8

Qathways o 57 )
Tatal 1S5 divided by J = €2 3rcss botalozoiee

B. Apply factor for waste containment from waste unagement practices.
8rass total store x waste nanagement practices factor = final score

2 x L0 = R

oAl amees
Firel Lo

BEST AVAILABLE COPY



Tzms b ouf g
=-ge n w b —
UATIIN ACACIQUENT ILTING WOTUCRD: Aay Tetu
Maua of Sitsy U3 8rn, Sicionica) Tasbivs Siez = Jischarze Mo, 4 1Da-a)
Nema of Bitz: LL3.Ary 2ida0gita, 138ViTy TL02 13CR3rEeE v Lymmd)
Leestion: Scuthzast of Seritary nasbamalar Trsatwane Plav
Dade of Gperstion or Joou verozs 1952 - 1559
Janar/Coaratisr 233z 273 . ) . Cr emr e e i
coneeaty daziniption: Testing of whaat stew rust - ethylene oxida and ;i3zibly 702 ze3 2t sids
Sits Ratsd 5y G0 Mangan
I. RECEATORS ‘ ,
Factor  Mulii-  Fatiir vz e
Rating  plisr  Zzive imniils
Rating Factor {e-2) 1373
A, Population within 1,03 fest of sile ! 4 3 i
B. Tistanca l¢ nearsst «ail _ 2 12 &
o Lard _s2/10nisg within | mils radius 1 3 : :
0. Distarce to razamziion Blundary ' ) 3 H . .2
. Sritical enviromments within ! aile radius of site 2 i = %
o watar juality of resvsst surface saler bedy ! g S .z
G, Grourd water use of upperncst aguifer g 32 i8 37
S, Pzzuiation served By surfacs watar cupply 3 £ d 3
within J ailee downsicean of site .
l. Popuiaticn sarved Ly ground-watar supply 3 B i3 i3
within 3 ailes of site
Subtotals 07 A
Receptors subscore (130 « factor score subtotal/maximmm score subtctal 3

[I. WRSTE CHARRCTERISTICS

A. Select the factor score based an the sstimated quantity, the dagree of hazars, ard the sorfizzess lzgl
the information,

i aaste quantity (i=saall, 2=wediun, 3=larga: i
& Confidarce lsvel il=confirmas, C=susszcted) !
ey e (X 1w L. .. e 1
3. Yazaed rating ll=low, Z=maciav, 3=high) !
Factor Suscers A froa 28 to 100 based on factor score matrix) R
-5 facbor

¢'5‘ersistar.ce Facter = Subscore 3
32 1 1.70 = Ky

C. Aeply physicai state wuitinliar
Sudzaire B ¢ Thysizal State Multiplier = Waste Characiazristics Subscors

Kty X 1,99 R

e p e e

BEST AVAILABLE COPY
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Nace of Site: U.S. Prey Biologicai Testirg Site gz S of :

[I1. PaTHaAYsS o . . )

A, if there is evidence of aigraticn of hazardous contaminants, assign maxiwa f
direct evidence or 80 points for irdirect eviderce, If direct evidence aaist
or indirect evidence evists, jroceed to B.

oo gubzeere oF 120 g‘:-ints for

3 {
; then procezd to 0. If no evidencs
Subscors .

B. Rate the migration potential for 3 pctential pathways: surface water migration, fleccing, and ground-watar
sigration. Select tha highest rating and proceed to C.

Factor Multi- Factor Maxiouw
Rating Factor Aating  plier Score Possillia
(8-3) Scerz

1. Surface Water Migration

Distance to r2arest surface water 3 8 24 24
Net precipitation ') 6 ] 18
Sorface. perseapilit S-S S
urface ili ! !
Rainfail intensity Y 2 3 16 24
Subtotals 58 iea
Subscore (109 x factor score sutiotal/maxisum score subtotal) 25
2, Floeding 2 { 2 3
Subscore (160 x factor score/d) 87
3. Ground-water migration
Ceoth to ground water { 8 3 ch
S0t 1 peamabe 1 1oy ] 3 ) i
il perveability 24
Subsurface flows , ] 8 2 24
Direct sccess to ground astar 9 d e 4
Suntotals 8 114
Subscore (L) x factor score subtotai/zaxizum zcora sustotal) 7
. Highast guthuay subscore,

Enter tha highest zubscors valua “vex B, B-1, 3-2 or 2-3 above.

Pathways Subscore 87

iV, WASTE MONAGEMENT DRRCTICES
A. Sverzge the thres subscorss for recaptors, wasts charadiaristing, ard sathes s

Racestors S ‘

naste Charscterisiics B}

Pathways 7 _
Total 156 divided by 3 = Z3 Gress otrtalosnivs

2. Apply factor for saste containment from weste warageraat practices.
3r:3s total score « waste maragewent practices facior = final scors
2 X .03 = X --Lr'.-:::.”--
. =1 el DTN
BEST AVAILABLE CoPY
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SA2530 28SEIEMET ALTING METHIITLIGY TR

J L T S T - - P L L T T o o o o i S 0 P s e = T Y
- - - P - - " « ima .
L2 Deasy ST Caze 2 Qsesspes dems M :
l 2.3 .s FevTi w"w 227 efed T eeiandt " o232 ivds S e=Y

scatisa: m..dx., il e
..a'a of Jparatim o uuu-'r-m: 138
seee Qparator:  Zeslg °°R o
£ xani 5/ Daser iptiens Cily runoff discharged to ditch
Site Aated by: 2. Woret™

l- R:;.Ep IUR:

Factor  Myl3i-  Faznor
Rsting  pliev Score
Rating Factor 19=3)
B, Population within 1,30 feet of sitz 3 5 1e iZ
B. Distance %o r=arsst .nll { 19 2 N
C. Larc v33/z0ning within | wile radius 2 3 z H
3 u15.=nce to rsserva*xc Saundary ! § 3 13
E. Critical srviroraents within | aile radius of site ? i N i
7. dater quality of resrast surface water dody i 5 : .z
a. Fﬂ»-" uater use <F yiparmcst aquitar 2 3 e i
4, ?o“u;aqxun gemed v =ur‘ace water supply 2 5 g i
within 3 m‘les do~ns.r=an of sita
i Qegu‘at ion § by ground-water supply 3 g ‘3 2
thin 3 uxles of site

Subtotals 75 82
Receptors subscore (180 x factor score subtotal/maximuz zcore subiotal! -3

1. WAGTT TRARRCTERISTICS

A, Selact the factu score basad on the estimated quantity, the degras of Ratard, a2 the oovflderiz
the inforsation.

1. Wasts ;.a?t.v ‘izzmall, Z=vediyay, I=large! !
2. Lonfiderce leval :=c:n.1rmed, "su=;=c'ed) {
3. Hazard eating fisiow, 2=wedium, 3=hign) 3
Factar Subzoz~a R (frew 20 Yo 120 based on factor score matrix) £
3. Raply persigtencs Faztor
Sz2%2r Sulzoora 3 4 Carsicienca Pactor = Sudscors 3
£d X 1.0 = &d

ate myltinlier
irai Stete Multiniiar = Waste Charactaristizz Sussoors

69 X L8 = 30

BEST avatar:: oo

=17



Name of Sita: J=57 Test Cell Spze i

U1, PATHAYS o . . L .
A, 1f there is evidence of aigraticn of hazardous contamirants, azzigs mavisunw factor sulzecwe of 100 2ii-iz
direct evidence or 83 pom!s for indirect eviderce. If direct eviderce exists thenm procsad 4o 0, 7

or indirect evidence exists, proceed to B,

Citsoore

B. Rata the migraticn potential for 3 potential pathways: surface water migratien, flooding, and Jrowrd-sais

migration. "Sslact the highest rating and procesd to €.

Factor  Melti-  Factor Maviue:

Rating Factor Ratirg  plier Score  Dossibla
3=3) Sccre
{. Surface Water Migration
Distarce to naarast surisca water 3 8 24 24
$ pracipitation 3 6 2 1&
Surfaze arosion ? 3 0 g4
Surface permeability 3 5 18 .2
Rainfall intensity 4 8 5 24
Subtotals 33 196
Subscore (103 « factor score subtotal/maxizum score sublotal) 4
2. Fleading 3 t e 3
Subscore {103 x factor score/d) d
3« Ground-wsier nigration
Deats %o ground water ! 8 8 24
Net precipitation 8 6 3 i3
Soil permeability ¢ . 8 e %
Subsurface ficws ¢ g @ 24
Direct access to ground water 2 3 3 4
Subtotals 8 118
Subscere (130 « fictor score subtotal/maximun score sustsiall T
. Highest psthwiy suzscore.
cater the highest subscor2 value from A, 3-1, 3-2 or 8-3 sbeve,
Pathways Subscore 4

1Y, WRGTE YANAGEMENT PRRCTICES .
f. Average the thrae subscaves for receptors, sasta charactaristics, and ;atisays,

Recaptors o
daste Characteristics ) £3
Pathways Sé
Total 16 dividad by 3= 22 Sraszotiiel Do
B. Rpply factor for waste containment from waste wanagasent pragtizes,
Gross total store v waste managament praciices fictor = firal socore
2 ] 1.6 = y

ii-18
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Name of Site: ENTOMCLCOY WASH WATER DISCHRRSE AREA - DISCHAREE RREA o 3 :IR-T
Locatica: BLOG. 2560

Date of Oparation or Cccurrence:  1231-PRESENT

Cwner/Oparator: BERLE AFB

Comments/Desoription: TANK WASH DISCHRAGE TD BACLND

Site Ratad by:  C. WANGAM

s

!, RECEPTORS . g
Fackar Mulbti-  Factor Manin "]

Rating  plise Seora g

Rating Factor (3-3) 3
A, Population within {032 fzst of sitz 3 i 12 i 5
B. Distarce %o nearest wall ? 12 2 e g
C. Land use/zening within | mile radius 3 3 H E
0. Distance to roservation boundry l ] B 2
E. Critical environments within 1 mil2 radius of site ) 12 2 2
F. Water quality of nearest surface water body 1 5 5 13 <
8. Bround water use of yppermost aquifer 2 3 i3 27 g
H. Pogulation served by surface water supply 9 & 2 '8
within I wiles downstreanm of site <

- I, Jopulation served by ground-water supply 3 5 .3 23 %
within 3 siles of site N
Subtotals i3 = :

Receptors zubscore (100 x factor score subtotal/maximus score subtstals 8 .

I, WASTE CHARRCTERISTIZS “
A, Select the Factar score basad on tha astinated quantily, the degree of “azard, and ‘he w‘ lzecz Lzl T :

the information.

i, waste quantily il=small, Z=medium, I=larga}
2. Confidenca level (i=zconfirmed, 2=sus; ac*:ed)

-

3. Hazard rating (islcw, Z=wedium, 3=ﬁigh)

Cod a0

Factor Sulscors 8 (froa 20 o 120 based on factor soove matrix) =)
8. Apply savzistence factor
Factor Subscore R x Persisterce Factor = Subscors B
£ X 1,9 =z £
C. Roply shysical state multiplier
Subscore B « “hysical Stata Multiplier = Waste Charzctaristics Subscore
€d X 1,29 =z £2
BEST AVAILABLE COPY
~19 -
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il SRTRRAYS

A 1 snare i3 avigenca of a;,.a.xgw of hazardous condaminants, assign vakited
dirsct avidence or 30 points “or indirect evicerce. If direct svicance avists ther frofees o
or indiract avicencs auists, procead to 5.

mame, o
----" -

3. Rata the migraticn pctential for I notential pathways: surface water aigration, Flocdieg, snc Jrourdewgter
sigration. Selact the highest rating and proceed to G

Factor Multi- Factor Maximum
Rating Factor , fating  plier Score Possible
(9-3) Score

{. Surface Water Migraticn

Bistance to nearest surface water 3 8 g 24
Net precipitation 3 6 D i8
Surface erosion ' 3 ) 2
Surface permaability 3 ) 18 13
Rainfall intansity 2 8 is 26
Subtotals 8 18
Subscore (100 « factor score subtotal/maximum score subtotal) o3
2. Flooding ¢ 1 ? 3
Subscore (133 x factor score/3d) p)
3. Bround-water migration
Depth to ground water 1 5 8 kX
Net precipitation e B . @ Y-
30il permeability ? 3 2 E
Subsurface flaws b 8 2 A
Girect access $o Jround water ? g ? I
Subtctals ) 8 t1h
Subscore 1120 « Factor score euttotal/waximun score zubistal) 7
. Highest pathway sybscore.

Znter the highest subscore vaiue fram B, 3-i, S-2 or 3-3 above,

Jathways Subscore N

1V, WRSTE MANRBEMENT J2RCTICES
3, Sversge the three subscores for »ncnptcru, saste characissiztics, ard gethways.

Receptors a8
Uaste Charactaristics £
Pathwaya <4 .
Tedal 182 dividaz oy : = Sl Zeosy el sies

B, fpply factor for saste contzizment from wasta raragemend practicss,

Gross tatal 3cora < wiste caragauent practices fzoior = firsl scurs
e Y
VAHABLEGOP
S Lo s e BESTA
=20 -
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-_r\:nrq lﬂ.ccaucu. np.'. - \‘-.' LLE T -p\n ---u

wme - Ten smw'

veeg et Titer DT Tast Jelloc liznmaegr vt DODACT
Liatiin Buliding wes vaent s .
tate of Cparabios » Cigncenzz 1362's o Presant
b
gerdi/Cparatiry  dealz 7 _ o ens i gAd o
« Qowmasds/Tesoriztions Oily runsff %o ditch - TCE usad in 83's for gzreral cizanmup

Site Ratad by: 3. Moreth

. !, RECE9TORS

Fackor  Multi-  Fachor Mz

~ Qatxng plisr  Scove | %2

. Rating Factor {@-3} Se
A. Populaticn within 1,282 faab of site { 5 4 i
8. Distance to nearast il _—r— 1 R B
%o Lard use/zoning withir | nile radius p 3 : :
2 vigtarce to ~eservation 5aund=ry 1 < 3 i3
£, Critical ervironzents within | wx‘a riaius of site 2 3 ¢ N
7, datar quality of nesrsst surfsce wabar Sody i 5 2 ;3
3, 3eoued watee uze of ypRarmost eQ”‘f’“ 2 ] 2 y
B -.Eu‘a::on servad by Siriaca wgter supply d 3 a 2
within 3 wiles downstraanm of site . i . )
e X .gxxa vion served by ground-water supply b 5 .8 =

within 3 miles of site

Suptotals EH) 2
Recentors subscore (100 x factor score subtotal/maxinum score subtotall 3

msommmue

{1, WASTE CHRRRCTERISTICS

3, Salact the f;ctor score based on the estimated quartity, ihe dagrss of Sazard, sng the confizzesz invel o
tha information,
{. Maste quant .ty {1=znall, 2=wed fay :-large) i
2. Confidenca lzwel fl--rwrvrﬂed, 2=suspacted) i
3. Hazard rating ‘i=iow, 2=wedium, 3=high) 3
Factor Subscove A (frow 20 Yo (09 based on factor scive mateis: %0
2, 3ppiy sersistarce fzctor
Faatar Subzzora Row farziztarce ‘-c*cr = Jubzer2 3,
33 K 1,29 s 22
bN A;Ely shysical stata woltiziiar
Sudztrs 2 o« Shysical Yata Multiplier = Wasta Tharasteristics Subscire
&0 X .23 = &
]
REST AVAILABLE coPY
=21
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dxrgcf.evxdew:a
or indirect 2

[

Napa of it 7=39 Test fall Tz iaotl
IAI- FR'F%RYS )
o ¥ thare {s eviderce of aijration
'\r ﬂﬂ -11'-: Cop 3 LezeT:

10 ApTaade,3T3.

Jubscars 118D 4 fachor sooreld)

% Er*rw -water wigrahion

9. fzte the g af1*v fotent izl for 3 potontial pathwaye: surfacs
migration, Salect the highest rating and procesd 45 C.
Factor  Mul®i-
fatizg Faztes %:tirg plier
g-3
4, Surfara lskas Mizege
”*s‘an:e S 3 3
T preipitat 8 B
Jarfize evﬁszcn_ ) ) 3
Surface perneability 3 g
Rairfail” inten city g 3
Subtotals
tubseere (120 ¢ facter score subtotal/mavizun score suztot
2, Flecding 2 i

Fos

i i
3 ‘e
e £
b s
TN
1§ cb
st 198
al) 34

[~
L I ¥ )

;*k bj "! 4m° dit‘?‘ ! 3 3 -:-':‘
preciZitatien ? 6 3 18
.oxl permeanility 2 3 3 s
Cunsu*'ace Siws 3 3 ) i-
Tiract access b aroind watar ? 3 b s
Subtatals 3 tis
3:bszore (00D « fachor scorz sughotal maninuw sooe sugsssili -
ue Highee? mzthuay silsoors,

Zrtas 4%3 “izhees svbscore vilve fram 8, 31, 8- o 3T niuz,

Aathaavs Subszzo-e e

IV, 4ASTE MANAGTYENT S3ETTICEI .
S, Avarzge tha thrae sutsosves for cezestors, wassa :’sva::arx-t;::, 3 paTTeEE
°e;aptur=
Jas 8 Tharactaristics
-i...mal- cen . ) . - )
B At riban e .. TEIEL L sy v 22 Zmass totaloazirs
o fppey Jaztor fur daste cordsirgent Pronoweste mar
3683 Satal souwr2 v Lastz g araganent Jrachices fa
53 "y L = ‘ o

1i=22




WATARD 2IZIIMEINT TATINT VETRQICLOSY FTAM

Nawg of Sitsr  INTIMILIEY SROP BLS, e - DITIFASSZ SREI i W

weatized ADJRCENT V0 aLld, W

Date of Qpavation or Comwrverze:r  1335-15%0

Ghnarz saeatary BERE AR

Cawnard e Jestription WIXING ARES - §,8, CORNER OF 2UIG,, DAIN =52 - €0 77, 2T Tl

Site Rates by: L. MANGEN

I, RECEPTCRS

Fagtor  Mli%i- Fzzsoe
Pazing  plier  Eooivs
Raiing Facter (-3
A, fgzulation wishin 1,200 f238 of zit2 g : : i
B, Jistarza to nesrizt w3l i W 22 o
G & s2/z0nisg witkin | aile radivs 2 3 : :
% Jistarce iz reservatxon 20urdry ! 3 2 .2
E, Critical environsents within 1 wmila radius of sita 3 Ry N 2
F. water quality of nearest surface water sody ! 5 5 A3
S Grovnd watar use of uppermost aguifer ¢ 3 2 b
H, p.puiat.*w sarvzd by surface watar supply d 5 N 22
withis 3 miled downstrean of site .
I fazulation sarvad by ground-water supply 3 5 i 3

within 3 miles of site
Subtotals : L
Receptors cubscore (130 x factor score subtotal/mavimum sozre zuntofsl: -

11, WASTT THRARCTIRISTICS

A0 PN adioens la.  aks Y su e 2" . .
= Saiect ihe faclor soora based on the zzbinalsd quandily, 32 dzgrsm of tazar:y menoche npvdilzens lesl of

tea nforzation.

i hest= guartivy ll=emsll, Z=vsgium, 3=lergsl H
2. Confidanca l2n2 "i=zowfirmad, 2=suzpectad) i
3. Hazard rabing lizlow, 2=vedivm, I=Righ! :
Factor Subzsirz 3 (From 22 Yo 18D basad on factor scorve melsis 2

3. Soply serzistarca fachor
Footer Subsaors & v Darsistance Factor = Subszore B

2 A L3 = £
L. Cpply shysical state muitiglisr
Subsacre 3 ¢ Shysiasl 3tata Muliiplisr = wagta Charscierisiics Sulzeors
5\' ] 1 . aa = :e

sSS=R=s===

BEST AVAILABLE COPY

=23
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Ae i thars i3 avidance of wigcation of hatasdous sondguinanis
cirset avidansa o I poinds for indiract eviterca, IF dir
or indirect avidenta aaists, procese %o 2.

S.gscirs b
3. Rate the migration potential for 3 potential pathways: surface water migration, floofing, avc griurg-eztar
migration. Selact tha highast rating ard proceed to G
Factor Multi- Factor M3dinun
Rating Sactor Rating  plisr Score Passible
{0-3 Seore
e urface watar Migrasion
igtarce o 4e=vs=r surfaca aater 3 3 -0 24
| Ne: sracizitation 3 6 b )
; Syrfals srosion ? 3 3 4
g Surfsce nermeability 3 b 18 13
Rainfall intansily 2 8 16 24
! Subtotals 7 128
Subscore (130 « factor score subtotal/maximum score subtotel) za
2. Fioeding ] 1 3 3
Suazcore (1) x factor zoore/d) 2
3, Grourd-water wigration
Tanth to ground water 1 § § k)
Nat precipitation 0 & 2 i3
301l permezhility 3 3 ? 24
Subsurface flows 3 4 2 gsé
Direct accass 39 grourd watar ? H ) 24
2ubtotals 8 14
Subeoore 198 1 Tzztor score smustobal/waximun stave z.pbotall ?
. Higrest 23thway subecore,
Zaber the Righast subecora walse Pan Ay 3-1, -2 or 3-3 above,
2athways Subscore oL}
e W VﬂNGEE?E:fT 338CTICES
I, 2varije tha Shrae subscores for racenteors, waste charzcisriztics, ars pethways,
Recaptors 28
Wigte Characteristics 2
Pathuays %
Tedal 152 dividsd sy 3 = I Ieiszovitiloaniee
3 "'p.y factor forowaziz cordzismard feon aasta remagavand Zrachisss,
fro5s 4o%a) 3000@ + 13tz uanEgeNERT SraCTites frater = vl zoien
! b N = ! s
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NAPIIS ATOTIINOYT DATT ymwimaa ARy man, o
Nad oF Sit#: A0C Maivlanavce Aras e SlIshavgE ArEx ., TR
wooatisn; Building 1338 .
Daty of Cpavation or Qooureercar 15E0%z 8o Seagset
Qengr/Szacatory  Paaig 2F9 . . . )
cocants/Pasaription: Cily run off frop mairdanance and cl@aning of Grcund Squipier
Site Fatad by: B, Moreth
[. RECEPTCRS . _
Factor  Mujlti-  Falter
. Rating iz Soove
Rating Factor (2=3)
A. Population within 1,000 feet of site 3 i i3 i
B. Distance to nearest well _ 1 R 2 ;;
L. Land use/zoning within ! mile radiue 2 3 : :
9. Distancs to reservation boundary ) ) ! 3 3 .
E, Critical environments within | bile vadius of site 3 8 B o
F, Water qualily of nearest surface water cady i :. : .z
8, Ground waler use of upparmast aquifer g g iz y
A PBspulation served by surface water supply p) 3 : 2
within 3 wiles downsiraam of site . ) ]
I. Dqgu;ataon,served by ground-water supply 3 ] .3 iz
within 3 miles of site
Subtotals i -
Receptors subscore {139 x factor score subtotal/manimum score susisdall 2

I1. WASTE CARRACTERIST:ICS

3, Selact tha factor score basad on the ozt

. 3 imated guantity,
the inforeation.

tha degres ¢

i, Raste quantity {l=cmall, Z=medium, 3=larga)
2 Confiderce level (Iscorfiresd, 2ssuspeciad)
3. Mazard rating [izlos, 2=wediug, I=shizh)

CGlenr—e

.

Factor Subsearz 3 (from 20 fo 102 based on factor soore matric)

3. mzply se@sistanza factow
Fachor Sibacore 5 y Jareizhs Fackor = Yyss=mra
Ll ue3COre = ¥ HAereisianig rigty astire o
€e X .30 = 44
S 32ply prysical state wultiplise ‘
Suls22r2 B oy hyqical Shate Wultipliar = dasis Characteristios Tuzzze

48 X 1.0 =

H=25%
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Name of Sita: £3% Yaintzasrca Srag and Orainage Dijtsh
3

H=-26

T fATHWAYS
5. Uf thara is evidance of aigration of hazardous cordauinants, assign aawivus
Jirect evidenc2 'or 80 points for irdirsct evidence, [F direct evigerce 2ri:
or indirect evidarca axists, procasd o B,
2. Rate tha migration sotential for 3 potential pathways: surface water wigrabion, floodivg, sz grouni-eatse
¢ A n { b . r
gigration. Select the hignest rating and proceed t5 C.
Factor  Multi- Factor Ya.lm
Rating Factar Rating  plier Soore  Poszitle
Q=2 Soore
1. Surface dater Migraiioe .
Distance to raareet surface waler 3 g 24 e
Nt pracipitation ¢ ] 8 18
Surfaca arosion 9 § 2 24
Surface psrxeability 3 6 13 i&
Rainfall intersity 2 8 15 ch
Subtotals e 138
Substore (1) x factor score subtctal/maximum soave subtobal) s
2. Flocding 8 { ? 3
Subscore (109 x factor score/d) 2
3. Ground-water migration
h to ground water { 3 8 s
Net orecipitation 9 8 3 .3
30i1 perseability 2 3 3 e
Subsurface flows ? 3 2 e
Direct access to ground watar d .| b 24
Sytictals ] e
" Subscore {120 x factor score subtotal/mazimum score subbotal) 7 . .
C. dighest pathway zubscora.
Ersar tha hignast subscora velie From Ry B-t, B-2 or 3-3 abovs,
‘Pzthways Subscors L3
=Ix=ToI2\W|3TET
¥, WRSTC YANAGEMENT FRRCTICES , o .
A Avarage tha three subscoras for recaplors, waste charsctaristiszs, arc jaiswiys,
Receptors e 4
Waste Characteristics 59
Fathways L o4
o Total 144 divides I = <3 Terszocuvsloziivs
B, Apply factor for waste cceiairzert from waste managenment graciic:s,
Gross Sotal scora « maztez Managament ;ractices factor = final zoors
% A {80 = R S
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Sane o iter Landfilloall, . .

Location: waat of aaistivg Iacilsy, Asstasater Treatmant dlant

Zate of O;!{stx-:r. gr froinench: Eariy 1380's

Comar/Cparators  teals A _ g N
Covwants, Tascriphion: Sparatad during aarly 156Q's - identifiad from sscisl photes,

Site Ratad by: C. Mangan

1. RECEPTORS

Factor Multi- Factor Yzoinw
. Rating  pliz» Scorz  Czesitle
Rating Factor (@-3 Score
A. Population within 1,830 fest of site 1 4 & -
B. Distance to nearest well ) 2 12 ce 3
L. Land use/zoning within | mile radius i 3 3 H
D. Distanca to raservation boundary . 3 8 i3 ig
E Cwitical snviromments within 1 aile radius of site . 2 i &2 B
F. Water quality of rearast surface water body { ] g i3
8. Ground water use of uppermost aquifer e 3 i8 £y
Pqiul_ation_sewad by surface water supply ] 6 ) 13
within 3 miles downstrean of site
I. Population served by ground-water supply 3. ] i8 15
within 3 miles of site
Subtotals 197 189
- Receptors subscore (108 x factor score subtotal/maximum score subtotal) 3

I1. WASTE CHARACTERISTICS

R. Select the factor score based on the estizated quantity, the degree of hazard, and the confidarc: [2vel &°

the information.

1, Wasta quantity (1ssmall, 2=wedium, 3slarge) 1
2. Confidence level (laon}zrm. 2=3uspected) 2
3. Hazard rating (!slow, 2=wedium, 3=high) {
Factor Subscore £ (frcw 28 to 120 based on factor score matri) 20

B. fzply persistence factor -
racsor Sabsccre 6 x Persistance Factor = Subzcore B

2 ¥ 2.8 s 18

C. Apply physicai state multiplier '
. Subscore B ¢ Physical State Multiplier = Wasia Characteristics Subscore

16 ] .8 ] 16

H=27
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111, PATHUAYS N o . _
R, If thera iz avidance of migraticn of hazardous cortaminants, assign sawimun factor sutzzzes of 100 golrs 500
direct avicence or 8¢ poirds for indirect evidence, If direct eviderce exists then pretzed 80 0. i fgoE.llzfE
or indirect evidance aaists, proceed to B.

5. Rate the migraticr potential for 3 polential pathuways: surface watar migration, floadirs, and groung-wsts
aigration, 3alect tNa highzst ratirg and procead %o C.

Facter Multi-  Factor Mavimm
rating Facter fating  plier Seore Possible
(9=3) Seore

. Surface Watar Migration

Digtance %o a3acest surfscz water 3 3 24 2é
Hat gresipitaticn 3 6 ? ié
Surface erosion e 8 3 4
Surface parmeability 3 ] 18 i8
Rainfall intensity 2 8 16 24
Subtotals ' B 1%
Subscore (168 x factor score subtotal/maximus score subtotal) %%
2. Flocding e 1 2 3
Subscore (100 x factor score/3) &7
3. Ground-water xigration
chth 52 ground water - i ] 3 24
S A
i 3bilit; ~ - %
Subsurface flousj ¢ 8 e 2
Direct access to grourd watar ) 8 2 2
Subtotals § 114
Subscore (128 x factor score subbtotal/mawimum zcore subtotal) T
2. Highest pathway susscore,

Enter ine highest subscors valye from 9, 8-, B=2 2r 3-3 ziove,

Pathways Subeszora’ 87
b ——

»

V. WASTE YRURGEMENT 29:LTICE2 o »
A, Svarige t“2 Shrae subsco;es for recaptors, waste :haractarlgtxcs, ard pashaiss,
ecepto :

eptors
daste Characteristics | S5

Pathways L . & -

"ctal 142 divided by 3 = 47 3ross ol scies

8. Apply factor for wasta containment from waste managoment oractizes,
Grogs Sotal score « wasta canagewent practices factor = firal store

47 X 1.3 2 \ <7

.
bl 152 camm e
- i . mm

. - sew' w
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Coumants/Taaoriptions Razai ad quantities of transformer oils

Sita Matad by G Mangm
X.M‘ ) °

_ Factor  Multi-
Rating i
Rating Factor . JA0=3)

=)
—
-
L
-

A. Population within 1,209 feet of sita 3 4 il e
B, Distance to rearest w21l i ? @ ? iy
Co Lard usa/zoning within | wile radius : b 9 2
2. Distanca to reservation touncary . i 1 ¢ : i3
E. Critizal ervironmants within | kila vadius of site ) 12 v i
€, watar qualily of sszress swrfala water body ! s H 22
3. Qround water use of uppermost aguifer g : 2 :
H. fopulation se~vad by surface water supply, ' 2 g < 3
within 3 miles downstream of site
L. quu;atgpn.served by ground-water supply 3 E 2 2
within 3 miles of site
Subtotals 33 ED)
Receptors subscore (108 « factor score subtotal/maximos score supiotal) &

11, WASTE CHRRACTERISTICS

3, Select the factor score based on the astimatad quantity, the degras of hazi+d, arg iRz iv¥lders (2.2l o7
tha information.

i, daste quantity (l=small, 2wmedium, J=largs) !
. Confidence isvel 'lzzonfirved, 2zzispected) 2
1, Hazard rating (i=low, 2=uediug, 3=high) 3
Factyr Subscers 3 {frew 20 to 100 based on factor scors aadrix! i
T mo=ly sargistarcs fagtay
~ F*) o= TET T e o 'd . -
#1T0 Bukzcana 3 L Tavsistercs Factir = Subscove 3
53 K L 2 4
Do Bppiy physizaj stala cultinlier oL
2ubssars 3 « hygics) Shate Multiplier s Waste Tharacteriefics Sutszire
& ] 1.0 = &
ShassE==s
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A Jf Srace is eviseesa of
direct avidarca o &3
or indiract evillance axists,

igrafion oF hatsrdoys cordamivards, 3ssigr vasis
irdirsct evidencs, If diract avidercs
ocesd to B

=

]
-
o

al for 3 potential pathways: eurfacz waber migration, flasdirg, acd grousgevzies

8 Fata the amigraticn potential
ighest rati~] and proceed o G

nigratica, “Seiznt the

=
[ AR

. Factor Pulti- Factor Masimu
Radirg Fachur fetirg  piier 3core  Fissidlz
1g=3 Seore

oo Sunrfzpa tgtas Migestice
Jistavee to 22096t gurfazs nater
Neb precipitativn
Surface avcsicr
Surfsca permeability
Rainfail intarzity

(2

TOO € )
fobp=a gonn-ofon
U T B

NNGIS es
O s 0 O L

v g

o
s
-

@

Subtntals
Subscore (120 ¥ f3ictor zoore subtatal/macinun score suttetal)
ioedirg d g

Suyscore {120 4 “actor scoveid)

<n
3

2

[#¥ ]

-n

(=]

3. Graund-wgtar nipration

Jepth 5 ground weter 4 g 3 Ze

et grecipitation 2 5 ¢ 2

s0il parvescility ¢ 3 ? 4

Sudsurface fisws ? ] 2 it

Olrect sccess t2 ground aatar ) 3 ) b
5

subttals 2 tis

. -Sutszare (100 - Falnor ecore suStobal/maaimgm zoere suSratall 7
2. Highes: satsaay eshscora,

Ir%gr tne Mighast zudszoes vaiua fron 8y 8-t 3-2 or 2-3 abova,
Pathways Suieccre BLRS

- K
wANIREVELT 2008TIII3

Pend .
AR~ aphoe -mpmb o ewae measrsmbaniseise o asakn s »
% Gvarage ha thve subsoirss for czzaplors, easlz sarsctmristics, arg jathens,
stors i5

e A A i3

w3838 232l 8T 03 sy

2sthagys %2
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wasatical douth of 34h Gieast - Sbaub 4000 fzat aast of A Straat
iéti e: Spavation or gccgggencs: 1328] - Pragerd

Jurgr/Cparatory  Zexle A3 . L
Ccmmsants/Cascription: Rezsived swall amounts of druws of chamicals

Sit2 Patad by: L. Mangan
I. RECEPTORS

Factor Mulbi-  Fsclir Mpeinun
Rating  plie» GSoore Srsmikie
Rating Factor (9-3} igors
A. Population within 1,203 feet of site 2 - K] 12
B. Distance t3 nearest well 2 R @R ::
C. Land vs2/z0ning within | wile radius 1 3 3 :
). Distseca tc reservaticn Saundary . ) 1 : 3 .2
E. Critical grvirarmants within 1 aile radius of site ¢ i@ n N
, daber juaiily of sazest surface water Sody { H H i3
3. Cround water usa of upperaset aquifar g : 2 E
H. Pogulation served by surfaca weter supply 3 ) N 3
withi~ 3 ailes dewnstreas of site . ] ] )
I Sogslation servad by greund-water supply 3 g 12 2
aithin 3 miles of site
Subtotals B W
Receptors subscora (180 4 factor scora subbtotsl/axidiaun soove 2utdsisl) <

I1. WASTe CHRRACTERISTICS

2, Selact the faztor soove based on the !sfinatad guantity, *he dagrea oF hatard, ara tt@ Iivfiizecz lzoal S
the inforzation.

.o Haste quantity (1=small, 2smvediys, 3slarga) .
2. Conficance lsval (l=confiraed, 2zsuzpactad) 2
3. Hazard rating (12low, 2=xedium, I=high) l
Factcr Sudscore 8 (from 20 to 100 hased sn fact:r store wabrids k)

3 Seply Jarsistercd “sctor
Factos Subscors A ¢ Parzizianca F:itor 3 Substore 3

e ¥ .20 =z &

C. 3pply foysics. stste my

Tesn
- ""‘ v . N - I
ulscird 3« Thyzizal State Multiplier = Wasta Tharacterizticz Sunscive

ae 4 - =- 22
-]

[t L
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L 4 UA/ab] M

111, PATERRYS . . A aeivbe F

A 1f the sgign marimun fachor subscore of 130 23infz °

b - . -

If thers is evidance of aigration of hazardsus contaminants, aseign ; 2 of 13022 =
direct evidence or 89 pqm%s for indirect eviderce., If dirsct evidence exists then pracesc to L, 07 72 3122772
or indirect evidance axists, proczed to 8.

Subsoore d

B. Rate the migration potentizl for 3 potential pathmways: surfaca water migratics, “iceding, and grourg-nasan

migration. Select the highest rating and preceed to C

. Factar  Multi-  Factor Madiaum
Fating Factor jating  plizr Score Foszilla
(@=3) Soive

t. Surface Yater Migration

distarce to ~agrest surfaca watsr 2 8 16 24
Net arecipitation ] ] ) i8
Surfaca erosion 9 8 d ce
Surface pe~meability 3 b 18 i8
Rainfall intensity 2 8 16 2
Subtotais 0 12¢
Subscore {183 x factor zcore subtotsl/maxioms ecore eyhsis!) ig
2. Flooding 1 t { 3
Subscore (188 x factor scoresl) 3B

3. Eround-water migration
Death to ground waler { 8 4 24
e R
Zeil ili 25
Subsurface flonsy ) 8 d 3t
Direct access %o ground watar 3 5 2 a3
Subtotals 8 {1&
Subscore {130 x factsr score subbstal/saxisum ecore subtotsl) 7

. Highest Eath.uay subscore,
Entar the higneet subscors value from 3, B-1, B-2 or B-I zbove.

Pathways Subsoove 3

IV, WASTE YANRGEMENT PRACTICZS
A, Avarsge ihe ‘hres sulscores for reszpiors, wiste characteristics, and ;attwayz.
Reczptors o 1
Aaste Characteristics 20
Pathways - 46
Total 137 divided by 3= IS 3rossotitalosnovs
B. Ppply factor for waste containzent Srom saste manageeent gracticss.
Gross total score v wast2 mansgsment practices factor = Final scive .
¥ x LR = L S
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APPENDIX J

GLOSSARY OF TERMINOLOGY AND ABBREVIATIONS
ABG: Air Base Group.
ACFT MAINWT: Aircraft Maintenance.
ADC: Air Defense Command.
BFP: Air Force.
AFB: Air Force Base.
AFCS: Air Porce Communications Service.
AFESC: Air Porce Engineering and Services Center.
AFR: Air Force Regulation.
AFRES: Air Force Reserve,
APS: Air Porce Station.
APSC: Air Porce Systems 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 streanm,

AMS: Avionics Maintenance Squadron

AQUICLUDE: Poorly permeable formation that impedes ground-water move-
ment and does not yield to a well or spring.

AQUIPER: 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.,
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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 Ajircraft 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.

CMS: Component Maintenance Squadron.

COD: Chemical Oxygen Dewmand, a measure of the amount of oxygen requirsd
to oxidize organic and oxidizable inorganic compounds in water.

COE: Corps of Engineers.

COMD: 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.

CONFPINING UNIT: An aquitard or other poorly permeable layer which
restricts the movement of ground water,

CONCAMINATION: 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,

CONUS: Continental United States.

CRS: Component Repair Squadron.

CSG: Combat Support Group.

Cu: Chemical symbol for copper.



DET: Detachment.

DIP: The angle at which a stratum is inclined from the norizontal.
DISPOSAL FACILITY: A facility or part of a facilitv at which hazardous
waste is intentionally placed into or on land or water, and at which

waste will remain after closure.

DISPOSAL OF HAZARDOUS WASTE: The discharge, deposit, iniection, 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: 1In the direction cf decreasing hydraulic gtatic 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.,

EFPLUENT: A liquid waste discharge from a manufacturing or treatment
process, in its natural state, or partially or completely treated, that
dischargjes into the environment.

EMS: Egquipment Maintenance Squadron.

EOD: Explosive Ordnance Disporal.

EP: Extraction Procedure, the EV¥A'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, watar, or chemica?
processes.

PAA: Federz]l Aviation Administration.

PACILITY: Any land and appurtenances the-ecn and thereto usad for the
treatment, storage and/or disposal of hazardous wastes,

FAULT: A fracture in rock along which the adjacent rock surfzces are
differsntially displaced.
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Pe: Chemical symbol for iron.

FLOOD PLAIM: 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.

PLOW PATH: The direction or movement of ground water as governed prin-
cipally by the hydraulic gradient. :

FPMS: Plield Maintenancs Squadron.

FPTA: Pire Protection Training Area.

PT: Pire 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 conaisting of clay, sand,
gravel and boulders which is depositaed by or underneath a glacier,

GROUND WATER: Water beneath the land surface in the saturated zone that
is under atmospheric or artesian pressure.

GROUND WATZR RESERVOIR: The earth matsrials and the intervening open
spaces that contain ground water.

HARDFILL: Disposal sites receiving construction debris, wood, miscel-
lanecus 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 illneas; or pose¢ a substantial
present or potential hazard to human health or the onvironment when
improperly treated, stored, trarsported, or disposed of, or otherwise
sanaged,

HAZARDOUS WASTE GENERATION: The act or process of producing a hazardous
waste.

HEAVY METALS: Metallic elemants, including the transition series, which
include many elements required for plant and animal nutrition in trace
concentrations but which beccme toxic at higher concentrations,

Hg: Cheaical symbol for mercury.

HQ: Headgquartars.
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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 violcut 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 texic
chemicals cdue 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.

JpP-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 wastie or other man~-placed

medium by percolation of water.

LEACHING: The process by which scluble 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 maix-made materials beneath or on
the sides of a surface impoundment, landfill, o1 landfill cell which
restricts the downward or lateral escape of hazardous waste, hazardous
waste constituents or leachats,

LOX: Liquid Cxygen,

LYSIMETER: A vacuum operated gampling device used for extracting pore
water samples at various deoths within the unsaturated zone,

MAC: Military Airlift Command.

MAINT: Recording System Maintenance.
MATS: Military Air Transport Service,
MAW: Military Airlift Wing,

MEX: Methyl Ethyl Ketone,

MGD: Million Gallons per Day,




MOA: Military Operating Area.
MOGAS: Motor gasoline,
Mn: Chemical symbel 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 ag NGVD of 1529).

MUNITION ITEMS: Munitions or portions of munitions having an explosive
potential.

MONITIONS RESIDUE: Non-explosive segments of waste munitions {i.e.,
boab casings).

NCO: Non~commissioned Officer.
NCOIC: Non-commissioned Officer In-Charge.

MOT: Non-destructive Inspection.

NET PRECIPITATION: The amount of annual precipitation miaus annual
evapcration. .

NCVD: Natioral Geodetic Vertical Datum of 1929. The NGVD of 1929 is
the mean sea level elevation of 1929.

NON~CALCAREOUS: Not bsaring calcium carbonate (cm:oa) a characteristic
sinsral of marine palecenvironzent,

NPDES: National Pollutant Discharge Elimination Systea.
OEHL: Occupational and Environmental @alth Laboratory.
01C: Officer-In~Charge.

OMS: Organizational Maintenance Squsadron.

OPNS: Operations.

ORGANIC: Being, containing or relating to carbon compounds, espacially
in which hydrogen is attached to carbon.

08I: Office of Special Inve.tigations,

04G: Sywmbols for oil and grease.



PAVE PAWS: A radar system capable of detecting SLBM and ICBM attack.

PCB: Polychlorinated Biphenyl; liquid3 used ag a dielectrics in elec-
crical 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 cuncentration.
2L: Pub. ¢ Law.

PMEL: Precision Measurement Equipment Lab.

POL: Petroleum, 0ils and Lubricants.

POLLUTANT: Any introduced gas, liguid 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 SURFPACE: The imaginery surface to which water in an
artesian aquifer would 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.
PRECIPITATION: Rainfall.

QUATERNARY MATERIALS: The second period of the Cenozoic geologic era,
following the Tevtiary, 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 Congervation Service.
SEISMICITY: Pertaining to earthquakes or earth vibrations.

SLUDGE: Any garbage, refuse, or slude from a waste tresatment 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-
soclved materials in irrigation return flows; industriai 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-
golved 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 FEnergy Act of

1954 (68 USC 923).
SP: Spill area,

SPILL: Any unplanned release or discharge of a hazardous waste onto or
into the air, land, or water.,

§S: 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: 1,1,1,~-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 3 unit hydraulic gradient,

TREATMENT OF HAZARDOUS WASTE: Any method, teclhinique, or process includ-
inJ 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 oppoasite 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.
USG3: United States Geological Survey.

USGS WELL NUMBERING SYSTEM: The well-numbering system used by the
Geological Survey in California indicates the location of wnlls
according to the rectangular system for the subdivision for public
lands. For example, in the number 15M/4E-24K1, 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 gection 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 the well number, Thug, well 15N/4E-24K1 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.

2n: Chemical symbol for zinc.
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APPENDIX K
INDEX OF REFERENCES TC
POTENTIAL CONTAMINATION SOURCES
"

TalATALS LA LA L LA AN LA TR LA IR TV LA LS LA AT A AL TA TR ATATATR VA LT L LR L ALY S el e Y e e e e e 8




TRV RIS SR B TR RSB P B s P @ T aVe @t

LSRN S




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,
5-5-

Lischarge 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. § 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, S, 4-12, 4-14, 4-25, 4-27, 5-3.

Discharge Area No. © 4, 5, 4-12, 4-15, 4-25, 4-27, S-3.

Discharge Area No. S 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.

Landf£ill No. 2 4, 5, 4-18, 4-22, 4-25, 4-27, S-3.

Landfill No. 3 4, 5, 4-22, 4-23, 4-25, 4-27, S5-3.

Fire Protection Training 3, 4, 5, 6, 4-12, 4-15, 4-25, 4-27, 5-2,

Areas No. 1 angd 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, 6-2. 6-3, 6--6, 6-8

Well No. 2
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