AD-A168 224  INSTALLATION RESTORATION PROGRAM PHASE I 172
CIJNFlRﬂﬁTlOl/OUﬂNTlFICﬂTION STA. . (B HESTON C(ROY F)> INC
WEST CHESTER A L DUNN ET AL. 28 J

UNCLASSIFIED F33615-84-D- 44 F/G 13/2

4
-




N A AT
AP et

i

erereEEEEQE
EEE
3

I

O
>
o

I\

122 ik

|l

\
\

MICROCOPY RESOLUTION TESHRCHAR!

NATIONAL HiIRE &0 OF STAND AR . s 2

“ .- . .
V3 I LR R \.iA‘ -“‘:-" - )
Ta"pe A N * e e
VA A N NOIRE, '.!.‘.*iil’a}i".-"




®
y
.

3 il '&'&‘-s&u-'uuuummm-v.h..un.n.,i‘.:n.&—-xﬁ.«h,.w.dh..u.l‘-Aﬁu-; #uC NI ARE
Bomdiwahioe s w g,

-
-

b T

-
-

* oy
-~
s
-

CAS1 S W3 58
PHASS 11, 3TAasu 1 L2 A

FInat RePORT E
SoCTIN 1O TIHROUG £
SuCPTOd 3 E-

AD-A168 224

S ot )
J
vl' l' ',Q

Yo

2y

rorg
ﬁ"'F

' ) B
—— i
- .

.
o .
«
iT .
-
-
\

MAY 2 9 1986,

ENC

—
.

mr r

,,,,, [P i e e
« e ot oon tugaove ol
; !
~ - [
Lo T, . i HO i3 |
CoT o d . |‘ .
“. - - et -——— —— i e o e e ——— e e——— \'.
v\
.
L ':_,
. . N
:'
»

- 9 Ry IR —
RS FSORN T TR WY

T TR W e W &4 FW Wmmwm Te T T .Y UMY

RSP
PR A

N
.
v

% Y 3% e e - - T TS
)ﬁ l& » I S }:‘-’;\fx‘\nﬁ ‘f l 'L'_'.'\“"~ " _‘f‘ ‘-‘(}: :"- i-‘-“ ’f-' IO AR,




DRI I AR LA MANE WL RJALAL A S EASI g

INSTALLATION RESTORATION PROGRAM
PHASE Il - CONFIRMATION/QUANTIFICATION
STAGE 1 |

VOLUME 1 - TECHNICAL REPORT

FOR
CASTLE AIR FORCE BASE, CALIFORNIA

PREPARED BY:

Roy F. Weston, Inc.
West Chester, Pennsylvania 19380

NOVEMBER, 1985

FINAL REPORT FOR PERIOD OCTOBER 1984 TG APRIL 1985

Approved for Public Release; distribution unlimited

Y g
: PREPARED FOR o
i HEADQUARTERS STRATEGIC AIR COMMAND ! LT D7 1556
- COMMAND SURGEON'’S OFFICE (HQ SAC/SGPB) AT '
» BIOENVIRONMENTAL ENGINEERING DIVISION LRI
‘ OFFUTT AIR FORCE BASE, NEBRASKA 68113 ’ W7 A
4

UNITED STATES AIR FORCE
OCCUPATIONAL & ENVIRONMENTAL HEALTH LABORATORY (USAF OEHL)
TECHNICAL SERVICES DIVISION (TS)

BROOKS AIR FORCE BASE, TEXAS 78235-5501

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

-----------
--------------------

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



1 =
S5 URITtY CLASSI#ICATION OF THIS PAGE ‘:
(W
REPORT DOCUMENTATION PAGE \
T
Ye REPOAT BECUMTY CLASSIFICATION 15 AESTRICTIVE MARKINGS ‘:,
Unclassified None v
20 SECUMITY CLASSIFICATION AUTHORITY J DISTRIBUTION/AVAILABILITY OF REPOARY -
N/A Approved for Public Release, Distribution S
26 DECLASS!FICATION/DOWNGRADING SCHEDULE Unlimited )
N/. '
6 PERFORMING ORGANIZATION REPORT NUMBER(S) 5 MONITORING ORGANIZATION REPORT NUMBE R(S) ':
:i
N/A N/A -
6o NAME OF PEREORMING ORGANIZATION b OFEICE SYMBOL |78 NAME OF MONITORING ORGANIZATION _‘.
(11 epplicadic) USAF Occupational and Environmental Health ol
Roy F. Weston, Inc. Laboratory '(
6c. ADDRESS (City. Stete ond ZIP Code) 70 ADORESS (City. Stote ond 21P Code) '.:
One Weston Way Brooks AFB, Tx. 78235-5501 :
West Chester, Pa. 19380
Sa NAME OF FUNDING/SPONSORING B0. OFFICE SYMBOL 8. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION (1f applicadie)
USAF  OEHL TS ¥33615-84-N-4400
8c ADDRESS (City. Steic and ZIP Codc) 10 SOURCE OF FUNDING NOS
PROGRAM PROJECT TASK WORK UNIT
Brooks AFB, ™. 78235~ 5501 ELEMENT NO NO. NO NO
V. TITLE (Inciude Security Cisanficstion) TRP Phase II, Stage
I, Problem Confirmation Studv, Castle AFB, Ca.
12. PERSONAL AUTHOR(S) :
Alison L. Dunn, D.L. Jones, Katherine A. M
13a TYPE OF REPORT 13b. TIME COVERED 14 DATE OF REPOAT (Vs Mo.. Dey) 15 PAGE COUNT
Technical enom 84-10 v085-04 85-06-28
16. SUPPLEMENTARY NOTATION
17 COSATI CODES 18 SUBJECT TEAMS (Conlinue on reverse if necesssry 8nd identify by bloch Aumber)

GROUP SUS_GR

19. ASSTRACT (Continue on reverse if neceassry and identify by block Rumber;

~A problem confirmation study was performed at Castle AFB and included 21 potential oon-
taninant source sites identified in the Phase I Report as requiring field investigation.
The potential source sites were grouped into 16 investication sites including the area of a

confirmed plume of TCE contamination in groundwater. The field investigations, conducted .\j;.
fram October 1984 to April 1985 included installation of 27 new monitor wells and 11 shallow f§ .
lysimeters, collection of sediment samples from surface soil, shallow borings, and drainage N

ditches,geophysical surveys of three sites, two rounds of surface and groundwater sampling
and water level measurements, and pilot test operations on a Base producticn well. Analytes A
include volatile organic campounds, TOC, TOX, oil and grease, as well as phenols, nitrate, n
metals, pesticide and herbicides at selected sites. Of the sixteen sites investigated,
twelve were recamended for further groundwater study, either through continued monitoring N
of existing wells, or through expansion of the monitoring network. The TCE plume in the
shallow aquifer was delineated and recommended for immediate {(con't. on back)

20 DISTRIBUTION/AVAILABILITY OF ABSTRACT 27 ABSYRACTY SECURITY CLASSIFICATION

r.".

"."-
AL

uncLassiFIED/UNLIMITED (R same as mer (O oTic usems O Unclassified

-y

228 NAME OF RESPONSIBLE INDIVIDUAL 22t TELEPHMONE NUMEL R 22¢ OFFICE SYMBOL
tinciudr Amo Codr.

Robart W. Bauer, Capt., USAF (512) 536-2158 TS

] L o Bu

]
N ENRM 1477 /2 APR EMITION NF ¥ 14N 77 1S ARSOLETE

.',._.\‘..--"'..'... ..‘.-..>',. .-!.-.- T e e e '-‘.- '- ..~‘.'.-.».-.-_-.-.-.-.~.~.-.'.~ .....
A . g = DRICRIN % .. LR N Y A T R PR S -
AL AL ACIF AEIENT IS IS SRR IO '\' '\ "'\ PN 1".4- RTINSt YR SR S I \ s\ !'n\ .\A‘ -\.\.\' \‘.'-_‘_‘-;

Y




G

,feasibility study; additional investigation to locate the source of the plume and to f;;

., define its extent in off-Base areas a.nd in an underlylng aquifer have also been -~
J recammended. e ERCRR T ivmbmm o s oy ~
.'[5_'  [y - A H:—“ - '-T"-f? . F‘/rl/ /r’?f\/’v’?/ 0, 5:

a i

. _x‘_
| TR

] ) "'

N ‘ ’
]

.l

(N

i

2

AR

T T T

ﬂ\ ,
1
.-

i
(1 )
- i
1 p L
- ot .d_
EAN Sy
T -
. N
—— o
.,
b - e
N o .
. e oy
N v . o
: 4 1 RIS
. . s
' . o |..

44

.

v R W W OW

3 ) .
% :
~ .
et
R .
-
" )

. \

: %
\-"

l ~

s X

P

J

AR ‘_ R I S FO T S R LR T Yo WU N T N AL RTRINCIN NN P

- AR PR S AN AR N A AR At

S, Ty .
,4-'-

'-'\_ s le’ ".‘1*-




ﬁ
T
~

~ ' PG

I

t 4™

INSTALLATION RESTORATION PROGRAM
PHASE 1I - CONFIRMATION/QUANTIFICATION

STAGE 1
FOR
X
CASTLE AIR FORCE BASE, CALIFORNIA v
i
g
e $
PREPARED BY: '
»
Roy F. Weston, Inc. :
West Chester, Pennsylvania 19380 F.
NOVEMBER 1985 ' g
:i
FINAL REPORT FOR PERIOD OCTOBER 1984 TO APRIL 1985 )
N
Approved for Public Release; distribution unlimited o
RS
HEADQUARTERS STRATEGIC AIR COMMAND <
COMMAND SURGEON'S OFFICE (HQ SAC/SGPB) - L)
BIOENVIRONMENTAL ENGINEERING DIVISION §
OFFUTT AIR FORCE BASE, NEBRASKA 68113 A
UNITED STATES AIR FORCE ;3
OCCUPATIONAL & ENVIRONMENTAL HEALTH LABORATORY (USAF OEHL) ;
TECHNICAL SERVICES DIVISION (TS) *
BROOKS AIR FORCE BASE, TEXAS 78235-5501 4
W3
5850A ’
r
~
[ o

LI Mt Tt e

AT e R R R O A S PR PR AT SRR S S
L'f..(‘."..f;_}zlf: R OL PR A IONT A PN I 1_‘}.:1_‘.-:; v

A

'- - '.\ -- e - e e ", " e . L T
Ot o T e e (et e,
I N INER AT ST AN SO RS R AR




a3 T Vel Vol Sl ad la o) r oo R TS, yee P SnE gl ani ol S Iatd sk B ail WA gl ALY I TY? TN TIT T T IRER
y ' g .

PN .
EX 3

| ¥

o

I

Vo e
-

NOTICE

This report has been prepared for the U.S. Air Force by Roy F.
Weston, Inc. for the purpose of aiding in the implementation of
the Air Force Installation Restoration Program. It is not an
endorsement of any product. The views expressed herein are
those of the contractor and do not necessarily reflect the
official views of the publishing agency, the United States Air
Force or the Department of Defense.
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Copies of this report may be purchased from:

National Technical Information Service )
5285 Port Royal Road -
Springfield, Virginia 22161 .

Federal Government agencies and their contractors registered b

. with Defense Technical Information Center should direct re- )

: quests for copies of this report to: 5

Defense Technical Information Center oy

0 Cameron Station :
N Alexandria, Virginia 22314
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PREFACE M

: )
. W
Roy F. Weston, Inc. (WESTON) has been retained by the United b

States Air Force Occupational and Environmental Health Labora- i

tory (OEHL) under Contract No. F33615-84-D-4400 to provide _

general engineering, hydrogeological, and analytical services. E

i These services were applied to a hydrogeologic investigation of L
{ former waste disposal sites and potential groundwater contamina- N

tion at Castle Air Force Base, California. [

This work was accomplished between October 1984 and April 1985.
Captain Robart W. Bauer, Technical Services Branch, of the USAF -
Occupational and Environmental Health Laboratory (OEHL) was the 1
principal point of contact during the project. The program was
managed through the Roy F. Weston, Inc. (WESTON) home office in ",
West Chester, Pennsylvania. Peter J. Marks was the program
manager and Frederick Bopp I1II, Ph.D., P.G. was the project
manager. In April 1985, Katherine A. Sheedy, P.G., became ;
project manager. Alison L. Dunn, P.G., was the technical team j

L

leader for this project. 3
WESTON wishes to acknowledge the help of Castle AFB, particu- 'E
larly the Base Bioenvironmental Engineering and Civil Engineer-
ing offices, for assistance in all phases of the field work. o
EDAW, Inc., of San Francisco, kindly oprovided preliminary X
copies of the 1984 Comprehensive Plan-Base Layout, which was i
used as a base for most of the graphics in this report. $
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EXECUTIVE SUMMARY o

%

o~

PROGRAM HISTORY AT CASTLE AIR FORCE BASE '::‘
Roy F. Weston, Inc. (WESTON) had been retained by the United —
States Air Force Occupational and Environmental Health Labora- :
tory (OEHL) under Contract Number F33165-80-D-4006 to provide v
general engineering, hydrogeological, and analytical services b
on a task order basis. The Phase 1, Problem Identification/ e
Records Search for Castle Air Force Base was accomplished by It

Engineering Sciences, Inc. (ESI, 1983); the Phase I report _
identified 37 potential sources of contamination grouped into o
26 potential source sites for the purposes of HARM score rank- Y
ing. In response to the findings contained in the ESI Phase I AN

Final Report for CAFB, the OEHL issued Task Order 0032 to )
WESTON, directing that a presurvey be conducted at CAFB. The )

purpose of this presurvey was to obtain sufficient information

to develop a work scope and cost estimate for the conduct of a h
full Phase II, Stage 1, Problem Confirmation Study at CAFB. The &
presurvey site inspection was conducted at CAFB by two WESTON
personnel and a representative of OEHL on 28 February 1984, and e
the Presurvey Report was submitted in March 1984. {

In September 1984 WESTON was issued a new contract (Contract -
Number F33615-84-D-4400) by OEHL. Following modifications in the hS
scope of work proposed in the Presurvey Report, Task Order 0002 {
under the new contract was issued. This task order authorized a G
Phase II, Stage 1, Problem Confirmation Study at 21 of the 26 h
potential source sites at CAFB identified in the Phase I Final d
Report (ESI, 1983). For the purposes of remedial investigation,
the remaining 21 potential source sites were grouped into 15
investigation sites, and a new site, designated as "TCE plume,"
was added. For clarity in this report, CAFB has been subdivided

into five geographic sectors, each sector containing between .
one and six investigation sites. Table S-1 lists the 16 inves- -
tigation sites by sector. Approximate locations of the Phase II _
investigation sites are shown in Fiqure S-1. 4

A preperformance meeting including representatives of CAFB,
OEHL, and WESTON was held at CAFB on 10 and 11 October 1984.
Field work was begun on 23 October 1984 and completed on 12 o d
April 1985. The field work included the following elements: _

P

’

b . Drilling and installation of 27 monitor wells in the ok

[ shallow aquifer and 11 very shallow monitor wells X

(referred to as "lysimeters") above hardpan. 4

;
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Table S-1

Site Organization for Phase II Investigation
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Investi-
gation Investigation
Sector Site Site
Name Number Name Potential Source Site Name
Main 1 TCE Plume TCE Plume
Base 2 Discharge Area 8 Discharge Area 8 (DA-8)
Sector 3 Discharge Area 5 Discharge Area 5 (DA-5)
4 Discharge Area 7 Discharge Area 7 (DA-7)
5 Discharge Area 3 Discharge Area 3 (DA-3)
6 Discharge Area 6 Discharge Area 6 (DA-6)
South 7 South Landfill Landfill 1 (LF-1)
Sector Zone (SLFZ) Landfill 2 (LF-2)
Discharge Area 1 (DA-1)
Disposal Pit 1 (DP-1)
Disposal Pit 2 (DP-2)
Disposal Pit 3 (DP-3)
Disposal Pit 4 (DP-4)
East 8 Fire-Training Area 1 Fire-Training Area 1 (FT-1)
Sector 9 Landfill 3 Landfill 3 (LF-3)
North 10 North Landfill Landfill 5 (LF-5)
Sector Zone (NLFZ) Disposal Pit 7 (DP-7)
Disposal Pit 8 (DP-8)
Disposal Pit 9 (DP-9)
West 11 West Landfill Landfill 4 (LF-4)
Flight- Zone (WLFZ) Disposal Pit 5 (DP-5)
line Disposal Pit 6 (DP-6)-
Sector Fire-Training Area 2 (FT-2)
12 PCB Spills 1 to 3 PCB Spills 1 to 3 (PCB)
13 Fuel Spills 1 to 4 Fuel Spills 1 to 4 (FS1-4)
14 Discharge Area 2 Discharge Area 2 (DA-2)
15 Discharge Area 4 Discharge Area 4 (DA-4)
16 Fire-Training Area 3 Fire-Training Area 3 (FT-3)
S-2
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° Collection of soil and sediment samples from three
surface sites and three ditch locations.

° Surveying of well casing and water level elevations in
all new and existing wells.

° Surface geophysical surveys at 3 sites.
° Two rounds of water quality sampling, including 9

surface water stations, 35 new and existing monitor
wells, and 9 Base production wells.

° Pilot test operations at Base production well 3 to
evaluate the hypothesis of down-casing leakage between
aquifers.

Analytes sampled in s0il and groundwater included volatile
organic compounds (VOA), total organic carbon (TOC), total
organic halogens (TOX), oil and grease, phenols, nitrate, and
selected metals, and pesticides and herbicides.

MAJOR FINDINGS

Hydrogeologic Conditions

The following are general conclusions concerning the regional
geologic and hydrogeologic setting at CAFB:

® Three separate producing aquifers can be distinguished
in the subsurface below CAFB. The deepest, comprising
the upper portion of the Mehrten Formation, occurs
approximately below a depth of 800 feet. A confined
aquifer, tapped by the Main Base and family housing
production wells, occurs between depths of 260 and 300
feet. The new production well (drilled and installed
in 1984) draws water from both the deep and confined
aquifer. The shallow aquifer consists of a wedge of
coarse sands and gravel that appears to thicken and
increase in permeability westward beneath the Base. In
the Main Base Sector, the shallow and confined
aquifers are separated by approximately 150 feet of
predominantly clayey sediments and there is a downward
hydraulic gradient (on the order of 0.0l1). The degree
of separation or connection between the two aquifers
in off-Base areas to the west and southwest is unknown.
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° The shallow aquifer is locally overlain by clay lenses
which may support perched groundwater; the presence of
perched groundwater could not be confirmed by use of
mud rotary drilling techniques. The shallow aquifer is
considered semiconfined.

° Although hardpan is frequently encountered in shallow
soils, hardpan 2zones do not appear to be laterally
continuous, or to provide effective barriers to
vertical infiltration. Perched saturated 2zones were
not encountered in the lysimeters finished on top of
hardpan.

° Groundwater flow direction in the shallow aquifer
beneath CAFB converges toward a northeast-southwest
trending trough and exits the area of the Base primar-
ily across the southwestern boundary in the Main Base
Sector. Thus, groundwater flow directions in the North
and West Flightline Sectors are reversed from the pre-
sumed flow direction used in monitor well placement in
Stage 1, and additional monitor wells are needed to
complete the confirmation stage investigation in those
sectors. The only area in which groundwater flow di-
rection was observed to be directly affected by pump-
ing was in the WLFZ, where flow directions were af-
fected by pumping from an off-Base irrigation well.

Soil and Water Quality

The following are general conclusions concerning soil and water
quality data collected at CAFB in the course of this investi-
gation:

] Based on sampling and analysis results, it is con-
cluded that the soils and sediments have not been
significantly impacted by the sites sampled at CAFB,
although some residual and relatively immobile petro-
leum byproducts may be present at DA-1 and DA-3. These
products may continue to accumulate under current dis-
posal practices at these sites unless these practices
are curtailed.
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e Of the analytes sampled in surface water from nine i

3 staff gage stations in drainage ditches in the Main N
v Base and South Sectors, only pH consistently exceeded .4
) the Federal water quality standard of 8.5, at three o

. stations in the west ditch paralleling Santa Fe

Boulevard. This has been related to quantities of *
A either detergent solutions or sodium bicarbonate -
- reaching this ditch from DA-3. Traces of VOA compounds -4
and pesticides and herbicides found in both sampling
rounds indicate that miscellaneous other discharges
may be affecting the ditches, but no significant im- o
pact was observed from direct runoff or seepage of .
sewage effluent sprayed in the LF-1 area. Traces of -
TCE detected at two surface water sampling stations
downstream from DA-8 may be related to seepage from
the o0ld TCE overflow pipe in the bank of the ditch;
four buried segments of pipe were identified from geo-
physical surveys between Building 1550 and the ditch,
one of which may correspond to the TCE source pipe.

° Nitrate concentrations in the shallow aquifer
3 (actually measured as total nitrate and nitrite as
' nitrate) were found to exceed the Federal drinking
- water standard of 45 mg/L in the Main Base Sector and
in the area of three landfills: SLFZ, NLFZ, AND WLF2Z.
Due to the location of CAFB in a predominantly agri-
cultural region that 1is criss-crossed by irrigation
supply and drainage canals, levels of nitrate up to 30
mg/L in groundwater are thought to represent normal
background levels in the shallow aquifer. The highest
nitrate concentrations, downgradient of LF-1 in the
SLFZ (ranging up to 74 mg/L), correspond closely to iy
elevated 1levels of specific conductance, and are 2
thought to have been contributed from landfill leach- ~
ate, spray effluent, or a combination of the two. X

PR R

° The only other analyte which was found to exceed

Federal or State-requlated water gquality standards on

a widespread basis in the shallow aquifer was TCE. o

Maximum measured concentrations of TCE were over 0.250 :

. mg/L, or 50 times the California DHS action 1level of -

: 0.005 mg/L. The TCE contour map in Figure 4-18 illus- o
trates a plume of TCE contamination originating in the

Main Base Sector and moving off-Base across the western 0

boundary in the vicinity of the Main Gate. Although ]

: the source of the TCE contamination was not positively B

. identified, further investigation at both DA-8 and an -

old shop building is indicated based on the shape of P
the plume and current information on groundwater flow

- direction. i
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) Samples from Main Base production wells PW-1, PW-2, :.'

1 PW-3, and PW-4 exhibited TCE concentrations ranging up e
‘ to 0.044 mg/L in PW-3. Evidence from the PW-3 pilot '

test investigations as well as the existence of a N
downward vertical gradient in the vicinity of PW-3 X
, tend to support the hypothesis of down-casing leakage o
! between the shallow and confined aquifers. Results of
v a 4-week pumping test at the end of well reconstruc-
. tion performed on PW-3 indicated that long-term ]
pumpage from PW-3 would exhibit a sustained TCE :
concentration averaging 0.010 mg/L. The hypothesis of 4
localized contamination in the confined aquifer only
in the immediate vicinity of the Main Base production
wells could not be confirmed on the basis of a
measured TCE concentration of 0.044 mg/L under static

.

8" s #
2, 2 ity
",

conditions after the pilot test, which corresponds ﬁ'
closely to pre-pilot test conditions. Further investi- o
gation will be required to evaluate the magnitude of
3 contamination in this aquifer. This is particularly
important because after February 1985, the new produc- Q
tion well became the principal Main Base supply well. .
This well is open to both the confined and deep aqui- h%
3 fers, and provides a new driving force for contamina- ‘4]

tion to spread in the confined aquifer.

Site-Specific Conclusions 7

e Ta T

As a conclusion to the investigation, each of the sites inves- :
tigated can be categorized according to whether it requires no %
further action (Category 1), requires further investigation

. (Category II), or is ready for remedial action (Category III). 0
R Category II can be further subdivided to distinguish among the Y
- different types of investigation alternatives to be considered ;n
3 for each site. The following definitions have been used in the o
- classification of investigation sites at CAFB: b
- ° Category I applies to sites where no further action O
. {including remedial action) is regquired because suf- v
. ficient data exist to rule out unacceptable health or O
: environmental risks resulting from the site. }:
° Category II applies to sites which have confirmed .

4 contamination potentially representing unacceptable
environmental or health hazards, and require further N
, investigation. i
3 v
« “.
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] Category III applies to sites where remedial action is

required and all necessary data to support an analysis &

of remedial alternatives have been gathered. These N

sites are considered ready for IRP Phase IV action. )

\ Site-by-site conclusions are summarized in Table S-2. ~3
3 .:‘
RECOMMENDATIONS AR

3

Following are recommendations for implementation of the alter- gj
natives for further investigation on a site-by-site basis. The =

site-by-site recommendations are preceded by some general <

. recommendations concerning monitoring of drinking water }
: supplies at CAFB and handling and disposal of hazardous A
substances, as well as further monitoring programs associated N

with the IRP, N

General Recommendations o

The following general recommendations are made: f

W

o It is recommended that all discharge of wash-waters N
and nonagueous substances directly to soils or to the A
ditches be curtailed, and that these solutions be -

routed to the industrial sewers instead. G

® Base supply wells are potentially threatened by f

contamination in the confined aquifer, especially .

since containment is no 1longer provided by pumping e

from the old Main Base production wells. In addition,

. traces of VOA compounds have been detected in PW-5, !
: PW-6, and PW-1ll in the East Sector. For these reasons, -
it is recommended that all drinking water supply wells -

: be sampled routinely for analysis of the 32 VOA o
d compounds on the U.S. EPA priority pollutant list. Y
; :
N s
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Table S-2 . ok
N Summary of Site-Specific Conclusions, Castle Air Force Base IRP Phase II, N
Stage 1 Investigation s
: Supporting ¢
Investigation Investigation Subsections
- Sector Site Category Rationale of Report ?‘
-’ 3
1 Main Base Sector 1., TCE Plume II Confirmed TCE contamination in 4.3 s
shallow aquifer migrating off- 4.6.2.1 )
Base and requiring remedial 3
action, due to threatened '
| private and public water sup- -
., plies; further invescigation e
required to confirm source and a
- estimate extent of contamina- w4
o tion in confined aquifer.
B 2. DA-8 I1 Confirmed TCE contamination in 4.2.4.1
g shallow aquifer; further 4.4.1 g
) investigation required to 4.5.2.1 1y
N confirm presence and quality 4.6.2.1 *s
3 of perched groundwater above 4.7 -
. shallow clay. Possible seg- -8
. ments of discharge pipe .
3 located by geophysical surveys. N
3. DA-5 1 No evidence of contamination;
no further investigation S
required except in conjunction :_
with DA-8 and FITS area as a K
whole. e
: 4. DA-7 1 No evidence of contamination 4.5.1.1 }.
4 with pesticides or herbicides i
in soil at DA-7, or anywhere
. in groundwater. )
. 5. DA-3 1 Confirmed contamination with 4.5.2.3
", with oily substance in TwW-17, 4.6.2.1
y visual evidence of dry-well 4.7 |
. disposal; confirmed elevated L
oil and grease in ditch sed-
iments.
» :’"
A
14
3) o,
. .
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R
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Table S-2
(continued) \

. Supporting

Investigation Investigation Subsections PR

Sector Site Category Rationale of Report S.
I}
i

Main Base Sector 6., DA-6 I No evidence of groundwater 4.6.2.1
(continued) contamination directly asso-
ciated with this site in =
TW-13 or other wells.

South Sector 7. SLFZ-general III Confirmed effluent application. 4.6.2.2
Confirmed groundwater contam- 4.7
ination with inorganics and
trace organics. No unaccept-
able health or environemtal
risks at current levels.

L

7a. SLFZ - DA-1 b Confirmed elevated o0il and 4.5.1.2
grease levels in soils, but no
VOA's. Groundwater is ade-
quately monitored by existing
SLFZ network.

Yy

-

7b. SLFZ -~ DP-3 I Probable fill and possible 4.4.2
buried drums detected in geo- >
physical surveys: however,
groundwater is adequately )
monitored by existing SLFZ il
network.

[ e—

East Sector 8., FT-1 II Confirmed trace organic con- 4.6.2.3
tamination in shallow ground- o
water, occasional TCE in excess .
of CDHS action levels. -

9, LF-3 II Unconfirmed contamination with 4,6.2.3
TCE in one round.
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: Table S-2 "
(continued) oo
\
! #
Supporting ;
F Investigation Investigation Subsections "
s Sector Site Category Rationale of Report :.
North Sector 10. NLF2 I1 Evidence of crushed and buried 4.2.4.4 :
drums from visual and verbal 4.4.3 >
reports; probable buried drums 4.6.2.4 it
in trenches detected from geo- -
physical surveys; some pre- g,
liminary evidence of shallow Py
groundwater contamination with ~
inorganics, but monitor wells L
not located to sample down- -
gradient groundwater. 4
Al
West Flightline 11. WLF2 I1 Confirmed impact on shallow 4.5
Sector groundwater from contamination 4.6.2.5 .
with inorganics, trace organ- ,
ics, proximity to off-Base o
pumping well. Needs closer 3
downgradient wells.
+
12. PCB 1-3 Not Ongoing Base-initiated clean 3.2.2 ?_
Investi-  up. -
gated
13. Fsl-4 11 Monitor well not located to 4.2.4.5 S
sample downgradient groundwater. 4.2.6.5 H_
14. DA-2 II Monitor well not located to 4.2.4.5 t
* sample downgradient groundwater. 4.6.2.5 :

Some preliminary evidence of
contamination with VOA's.

1S. DA-4 11 No evidence of contamination in 4.5.1.3 ’;
soil. Monitor well recommended 4.2.6.5 “
due to presence of miscellaneous }'
VOA's in shallow groundwater in >
the West Flightline Sector from >
upgradient sources. "
16. FT-3 1I Monitor well not located to 4.2.4.5 .
sample downgradient groundwater. 4.6.2.5 -
o
—
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SITE-SPECIFIC RECOMMENDATIONS

o a0

4 Site-specific recommendations for further field investigations
at 12 sites have been summarized in Table S-3.

By -

|

The TCE plume is the site of most immediate concern at CAFB
because it poses the most direct potential threat to drinking
water supplies. Contamination associated with the TCE plume in
the shallow aquifer can be ~onsidered to be fairly well-defined
within the Base boundaries on the basis of current information.
Due to evidence for off-Base migration of the plume, it is rec-
ommended that an analysis of remedial alternatives be initiated
along with further site investigations to develop and evaluate
recommendations for containment and cleanup in the shallow
aquifer, and in the deep aquifer if necessary.

oy

-

. .
X oL v ot e

Questions remain concerning three critical €factors: 1) the
source of contamination (where is it located and is it a
currently active source?), 2) the degree of communication
between the shallow and the confined aquifers in off-Base
areas, and 3) the extent of contamination in the confined
aquifer. The following specific recommendations for further y
investigation have been developed to address those questions:

v v"'r'i"

-

° Conduct additional record search and interviews of
Base personnel to identify additional potential
sources of TCE in the Main Base area.

® Conduct a thorough review of all available documenta-
tion on well logs and geology reports for wells down-
gradient of the Base. This review will serve to eval-
uate the degree of communication between aquifers

STl

-~y
Ll

. occurring either naturally, through "windows" in the F’
» confining clay layers, or artifically, through wells f.
S o "
N perforated or gravel-packed in more than one aquifer.
This study, to be performed in cooperation with state i
and local agencies (County Health Department, City of -
Atwater, Merced Irrigation District), should include a v
. field check of each well to sound it and collect a -
. water 1level measurement, and sampling of selected v
X wells for VOA compounds. -
‘ "
X :J'
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&
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° Test shallow soil gas for the presence of halogenated
VOA compounds in up to 75 locations on-Base in the
Main Base Sector and off-Base in the area of presumed
downgradient migration of TCE in groundwater. Use soil
gas testing for the purposes of both locating sources
of TCE in soil and reaching the downgradient migration
in groundwater.

T ABIYY

4

® Install up to 12 additional wells in the shallow aqui-
fer on- and off-Base to confirm the results of the
s0oil gas testing, to further define the plume in that
area, and to ascertain the degree of contamination in -
the shallow aquifer immediately overlying the new PW. ]

R AR~

) Install up to six monitor wells in the confined aqui-
fer. These wells will have to be specially constructed
by grouting a casing into the confining clay separat-
ing the shallow and confined aquifers, and drilling
through it into the confined aquifer, so as to ensure
that the new monitor wells do not act as conduits
between aquifers.
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SITE-SPECIFIC REMEDIAL INVESTIGATIONS

Y One site, the SLFZ, has »een classified in Category III requir-
. ing Phase IV action. IRP Phase IV actions include site remedia-
) tion actions and long-term monitoring actions.

Based on this investigation, the South Landfill Zone has been -3
shown to have affected shallow groundwater quality by contribut-
N ing conductive (i.e., inorganic) constituents, primarily from
. the area of LF-1. None of the parameters identified, however,
. were found to exceed Federal or state water gquality standards.
Although the existing monitoring network is adequate to monitor
‘ upgradient and downgradient groundwater, the analytical proto-
col should be designed to monitor constituents characteristic
of landfill leachate (e.g., boron), as well as additional com-
pounds for which water quality standards exist (e.g., chloride,
sulfate, arsenic) to confirm that no.- health or environmental
hazards are associated with leachate generation or continued
spraying of sewage effluent on the fill area.
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It is recommended that a routine monitoring program be initiat-
A ed and be continued for at least one year after cessation of
. effluent application. No other Phase IV actions are recommended
X for the site based on currently available data.
[
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SECTION 1

INTRODUCTION

1.1 INSTALLATION RESTORATION PROGRAM

In 1976 the Department of Defense (DOD) devised a comprehensive
Installation Restoration Program (IRP). The purpose of the IRP
is to assess the potential migration and control the actual mi-
gration of environmental contamination that may have resulted
from past operations and disposal practices on DOD facilities.
In response to the Resource Conservation and Recovery Act of
1976 (RCRA) and in anticipation of the Comprehensive Environ-
mental Response, Compensation and Liability Act of 1980 (CERCLA
or "Superfund"), the DOD issued a Defense Environmental Quality
Program Policy Memorandum (DEQPPM) dated June 1980 (DEQPPM
80-6), requiring identification of past hazardous waste disposal
sites on DOD agency installations. The U.S. Air Force implement-
ed DEQPPM 80-6 by message in December 1980. The program was
reviewed by DEQPPM 81-5 (December 1981) which reissued and am-
plified all previous directives and memoranda on the IRP. The
Air Force implemented DEQPPM Bl-5 by message on 21 January 1982.
The Installation Restoration Program has been developed as a
four-phase program as follows:

Phase I - Problem Identification/Records Search
Phase II - Problem Confirmation and Quantification
Phase III - Technology Base Development

Phase IV Corrective Action

Only the Phase II, Stage 1, Problem Confirmation portion of the
IRP effort at Castle Air Force Base (CAFB) was included in the
effort described in this report. Definitions of the acronynms,
nomenclature, and units of measurement used in this report are
included in Appendix A.

1.2 PROGRAM HISTORY AT CASTLE AIR FORCE BASE

The Phase I, Problem Identification/Records Search for Castle
Air Force Base was accomplished by Engineering Sciences, Inc.
(ESI). Their site visit was made in July 1983, and their Final
Report was dated October 1983.
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WESTON

)

i
3
pe,
Roy F. Weston, Inc. (WESTON) had been retained by the United :<
States Air Force Occupational and Environmental Health Labora- §
tory (OEHL) under Contract Number F33165-80-D-4006 to provide
) general engineering, hydrogeological, and analytical services {
: on a task order basis. In response to the findings contained in L
the ESI Phase I Final Report for CAFB, the OEHL issued Task
2 Order 0032 to WESTON, directing that a presurvey be conducted -
3 at CAFB. The purpose of this presurvey was to obtain sufficient >
information to develop a work scope and cost estimate for the .
conduct of a full Phase II, Stage 1, Problem Confirmation Study -
at CAFB. The presurvey site inspection was conducted at CAFB by £
two WESTON personnel and a representative of OEHL on 28 Febru- -
ary 1984, and the Presurvey Report was submitted in March 1984. -
-
. In September 1984 WESTON was issued a new contract (Contract ]
Number F33615-84-D-4400) by OEHL. Following modifications in the It
‘ scope of work provosed in the Presurvey Report, Task Order 0002 :
under the new contract was issued. This task order authorized a ,
Phase II, Stage 1, Problem Confirmation Study at 21 of the 26 i
potential source sites at CAFB identified in the Phase I Final -
Report (ESI, 1983). A copy of the formal task order authorizing 3
this work is included as Appendix B in this report. o
- o]
A preperformance meeting including representatives of CAFB, )
. OEHL, and WESTON was held at CAFB on 10 and 11 October 1984. v
a Field work was begqun on 23 October 1984 and completed on 12 .
- April 1985. This report summarizes methods used, findings, and tf
- recommendations for additional work based on the results of the o
3 Phase II, Stage 1, Problem Confirmation Study. vi
N 1.3 BASE PROFILE
S S,
) CAFB is located in the northwest half of Merced County, in the -
. San Joaquin Valley near the geographic center of the State of N
) California (Figure 1l-1). The host organization at CAFB is the o
93rd Bombardment Wing. Aircraft reqularly maintained at CAFB *
include B-~52 stratofortresses (G and H Series), KC-135 strato- g

tankers, T-33 training fighters, and F-15 fighters. h

Generation of hazardous wastes at CAFB has been associated with
industrial operations, fuels management, fire protection train- "
ing, and pesticide utilization (ESI, 1983). Historically, on- -
- Base disposal methods have included primarily landfilling, dis-
. posal in pits, and burning in fire protection training areas.
) This section includes a description of the current Base organ-
; ization and a review of Base history, particularly as it relates
: to the development of disposal areas and industrial areas where
hazardous materials would have been handled.

1-2 e
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1.3.1 Current Organization and Mission

Currently, the host organization at CAFB is the 93rd Bombardment
Wing. The primary mission of the 93rd is to develop and maintain
a combat-ready force capable of long-range bombardment opera-
tions for the Strategic Air Command (SAC). Its second mission is
to train all SAC combat crews for B-52 stratofortresses and
KC-135 stratotankers. The 93rd is also responsible for operating
CAFB and providing support to the tenant organizations. Fol-
lowing is a list of the major Base tenant organizations:

84th Fighter Interceptor Training Squadron
318th Fighter Interceptor Squadron, Det. 1
SAC Management Engineering Team

2035th Communications Squadron

Det. 1, 4200 Test and Evaluation Squadron

Det. 412, Air Force Audit Agency

Field Training Det. 514

Det. 2, 9th Weather Squadron

Det. 1, 323 Flying Training Wing

-
.
(V8]
.
[\S)

History of Industrial Development and Waste Disposal at
CAFB

CAFB was initially activated as an Army Air Base in the second
half of 1941. The first military aircraft landed at the Base on
7-8 December 1941, in the wake of the Pearl Harbor attack, al-
though no runways or flying facilities had been completed. Con-
struction of the first control tower and two hangars (T-47 and
T-51) was begun in December 1941. The main shop building, T-52,
was built shortly thereafter, in early 1942,

The primary mission of the Base during the early 1940's was air
crew training. In 1945, all flying personnel and aircraft were
transferred out of CAFB. In February 1946, the 59th Weather Re-
connaissance Squadron was assigned to CAFB, and conducted
weather reconnaissance operations with B-29, B-17, and C-54 air-
craft. The Strategic Air Command (SAC) assumed responsibility
for the Base in April 1946. In July 1947, SAC activated the 93rd
Bombardment Wing. The 93rd was assigned B-29's in early 1947,
B-50's in June 1949, and B-47's in 1949. The first B-52's ar-
rived at CAFB 1in 1955, and shortly thereafter the Wing began
training B-52 crews for SAC. In 1957, the program was increased
to include training of tanker crews with the arrival on Base of
the first KC-135 stratota