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NOTICE

This report has been prepared for the United States Air Force by Radian Cor-
poration, 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, nor the Department of Defense,

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 with Defense
Technical Information Center should direct requests for copies of this report
to:

Defense Technical Information Center
Cameron Station
Alexandria, Virginia 22314
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EXECUTIVE SUMMARY

INTRODUCTION

The Department of Defense (DOD) is conducting a nation-wide program
to evaluate past waste disposal practices on DOD property, to control the mi-
gration of hazardous contaminants, and to control hazards that may result from
these waste disposal practices. This program, the Installation Restoration
Program (IRP), consists of four phases: Phase I, Initial Assessment/Records
Search; Phase II, Problem Confirmation/Quantification; Phase III, Technology
Base Development; and Phase IV, Operations. The United States Air Force is
conducting an IRP investigation at Air Force Plant 4 (AF Plant 4) near Fort
Worth, Texas, Radian Corporation has performed this Phase II Stage 1 Field
Evaluation under USAF Contract No. F33615-83-D-4001, Delivery Order 27.
Authorization to proceed on this study was given on 13 September 1985. Field

activities were performed from November 1985 to’'August 1986.

PURPOSE OF THE INVESTIGATION

The purpose of the AF Plant 4 investigation was to define the
presence, magnitude, extent, direction and rate of movement of any identified
contaminants, In addition, the body of geological and chemical data developed
by General Dynamics, operator of the plant, was to be used in the investiga-
ticn. Finally, additional investigations required beyond this stage, includ-

ing an estimate of costs (provided separately) were to be determined.

A contaminant source investigation at AF Plant 4 was conducted to
determine: (1) the presence or absence of contamination within the specified
areas of the field survey; (2) if contamination exists, the potential for ni-
gration in the various environmental media; (3) the extent/magnitude of con-

tamination on AF Plant 4 property; and (4) the potential environmental
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consequences and health risks of migrating contaminants, based on state or

federal standards for these contaminants.

Operations at AF Plant 4 center around the production of military
aircraft and associated equipment. Industrial operations have been continuous
since AF Plant 4 went into production in 1942, The manufacturing of aircraft
and associated equipment generates varying quantities of waste oils (including
lubricating oils, hydraulic fluids, and coolants), recoverable fuels, solvents
(including degreasers and paint thinners), paint residues (including waste
liquid paints and paint booth sludges), and spent process chemicals (including
acids, caustics, chromium, and cyanide solutions). The total quantity of
these wastes currently ranges from about 5,500 to 6,000 tons/year. However,
waste quantities depend on the level of contractor activity, which has varied

with time.

ENVIRONMENTAL SETTING

AF Plant 4 is located six miles west of the center of Fort Worth in
Tarrant County, Texas (Figure ES-1). The facility is bordered by Lake Worth
on the north, Carswell AFB on the east, and the community of White Settlement

on the west and south.

AF Plant 4 is situated in an area of primarily residential, recre-
ational, and industrial/commercial land use. The topography of the plant is
fairly flat except for areas near the creek parallel to Meandering Road. This
creek discharges to Lake Worth, Farmer's Branch, and the Trinity River. Land
surface slopes gently northeast toward Lake Worth and east toward the West
Fork of the Trinity River. Elevations range from a high of approximately 627
feet MSL at the southwest corner of the plant to a low of approximately 600
feet MSL north of the plant at Lake Worth. Surface drainage at AF Plant 4 is
intercepted by storm drains and culverts and is discharged to Lake Worth, the

Meandering Road Creek, or a tributary of Farmer's Branch.
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'E:; SECURITY CLASSIFICATION OF THIS PAGE N
AL .
:P 19. Abstract (continued)
Y
W
:y
:ﬂ focused on closing existing data gaps and evaluating other study topics usging
:k the results of previous hydrogeologic investigations sponsored by General
Dynamics Corporation, the operating contractor of AF Plant 4.
’:i The Phase II field study was conducted between November 1985 and August
0 1986. The investigation focused on continued monitoring of existing wells at
:Q known waste disposal sites, developing new field data at previously uninvesti- H
o gated sites, evaluating possible trends in groundwater development and impli-
cations for groundwater movement at AF Plant 4, and recommendations concerning
o future monitoring, additional field programs, and planning for remedial
.5. actions. The field program involved terrain conductivity surveys at 3 sites;
#f drilling of 12 soil borings and 6 hand auger holes; installation of 9 shallow
W monitor wells and 4 Paluxy monitor wells; and the collection and chemical
& analysis of surface water samples at 1l locations, and groundwater samples at
: 113 wells.
;; Results of the Phase II field investigation have confirmed and supported
! j earlier hydrogeologic studies conducted at AF Plant 4. A variety of organic
;: compounds and heavy metals, some at high levels, occur as shallow groundwater
8 contaminants associated with waste disposal sites. Groundwater in the Paluxy
‘;\ aquifer, separated from upper zone contamination by shale and limestonr, is
;, generally free of contamination except in a few isolated areas. Water quality
" in Meandering Road Creek, which forms the western boundary of AF Plant 4 and
\; is a potential receptor of shallow groundwater contamination, has low to non-
: detectable levels of contamination.
A
N Each of the 21 gites were categorized according to Air Force criteria:
- 1) no further investigation required (8 sites), 2) additional work needed (1
7 site), or 3) institute planning for remedial actions (12 sites).
N
4 n\:
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N
o :
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PREFACE
a
o Radian Corporation is the contractor for the Installation Restoration

Program (IRP) Phase II, Stage 1 investigation at Air Force Plant 4, Texas.

The work was performed for the USAF Occupational and Envirormental Health
Laboratory (USAFOEHL) under USAF Contract No. F33615-83-D-4001, Delivery Order
v Number 27.

4
,\' Field investigation activities included: installation of nine upper zone
::: and four Paluxy aquifer monitor wells; drilling of nine soil borings;
i completion of six hand-auger borings; conduct of two surface geophysical
surveys and a soil gas survey; and collection of soil, groundwater and surface
W water samples for chemical analysis. Additionally, the effects of continued
ah pumping of water supply wells on the Palauxy aquifer were evaluated and the
5\ existing monitor wells were evaluated for inclusion in a long-term monitoring
iy program.
i
X . .
Key Radian project personnel were:

2 ) Francis J. Smith - Contract Program Manager
5 o Lawrence N. French and William M. Little - Delivery Order Managers
Nf o Tobin K. Walters and Peter A. Waterreus - Supervising Geologists and
N Report Authors

*‘ o Wendy J. Johnson - Groundwater Sampling Team Leader and Report

N Author

\$ o Ann E. St. Clair - Senior Technical Reviewer

:E o Fred L. Shore - Senior Chemistry Reviewer

:: Radian would like to acknowledge the cooperation and assistance of the

USAF Plant 4 representative, Maj. Lussier. In addition, Radian acknowledges

'; the assistance of W. C. Rosenthal, G. Long, and M. D. Stuckey of the General
2 Dynamics staff.

%

:t The work presented herein was accomplished between November 1985 and

> September 1986. Maj. George R. New and Capt. Arthur S. Kaminski, Technical
. Services Division, USAFOEHL, were the Technical Program Managers.
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i Approved:” i &}47 D/ 4

o “Franci Smith, P. E.

- Contra Program Manager
p ‘f‘

X

i

7

.y
0
"
oy




CORPORATION

I

S e M N L3 A

S A T o Nt 2 T S 000000

[This page intentionally left blank.]

7

)

MY
l'l

vt
s

- '_)'-
) -

TV S

AT

=X
S x

- -

-

-

e

FEEIL I RAT TARRAILTT™

T ACCTCEANYT g IS LA

e A

PO NI,

222 A



TABLE OF CONTENTS
(Volume 1)

Page

PREFACE ..cttusrveveceasscrsonancscscsscsannossscnasncncsossoacsses V

&,
EXECUTIVE SUMMARY ..ccuoveecvcncocnccacooncncneoassaecsanasesasases ES-1 o
1 1.0 NTRODUCTION .. cuvevasaososccnancssnsessasnssscensassacssocccassasa 1= Ls
Purpose of the InNvestigation .....ceeeeevecesecscscsssscanas 1= '
8"

1-1
1 1-1
2 Duration of the Program ...ccccecescoccccssosssacaacnocacces 1=2
3 Waste Disposal PracCtiCesS .c..eeviscencescecccosccanssosaasnsss 12
4 Location and Site Descriptions ......ececececsccaceoncecacass 1=4
5 1-1
6
7

3

<

Additional Study TopicCs .vieeeececccsccscoscncaarcsoncocncas
Sampling and Analytical Program .....eeceevescccescesacssass 115
Investigative Personnel ......ccieecsescencccacssssacssassss 1=16

I
1.
1
1.
1
1.
1.
1

VG

-
g
L)

. 2.0 NVIRONMENTAL SETTING ...ccccececcsacasccsscscccsasnoscsncsseanansnss 2-1
1 General Geographic Setting and Land Use ...cecceveecassvecees 2~1
2 Physiographic and Topographic Features ....ccceseessssesceecs 2~1

.3 Geologic and Hydrogeologic Conditions ...cecsecessnsccsceasees 2=4
4 Site DeBCriptions ...ccececveescessncacccssasssssssssssassee 2-20

y 2.4, Site 1, Landfill 1 ....ecevevvecscesococasasccncnsasass 220

Site 3, Landfill 3 ,...eeevcvvcsccccosccsassccscacas 2—26

Site 12, Chrome Pit 3 ....ceceevvoonnccnccssasaveoes 2—26

Site 17, Former Fuel Storage Site€ ..c.vesssssaccsecss 2-28

Site 2, Landfill 2 ,..ccceevececaasnnsoscccansancnes 2-28

Site 4, Landfill &4 ,....e0ceevncncssssssacasasasacss 2—28

Zone 1 (Site 13, Die Pits; Site 11, Chrome Pit 2;

Site 8, Fire Department Training Area 5)......ccc... 2=30

Site 15, Fuel Saturation Area 2 ....sc.eevecassesess 2-31

Site 20, Wastewater Collection Basing ....ccccseeeee 2-31

Site 16, Fuel Saturation Area 3 .....ccecceacnceanses 2-31

Ll AT T e

-

[\CIN S S I S R S B N ]
«

o I o
°« o

NoOo bW e

PRI sn 2o 30 a5 g

2.4.8
2.4.9
2.4.10
2.4,11 Site 9, Fire Department Training Area 6 ............ 2-33 L
\ 2.4,12 Site 6, Fire Department Training Area 3 ............ 2-33 ;
/ 2.4.13 Site 7, Fire Department Training Area 4 ............ 2-33 -
2,4.14 Site 18, Solvent Lines8 ....cccceveeeosconsecssensesas 2-35 -:,
- 2.4,15 Site 10, Chrome Pit 1 ....eeeceevvceoncenscassscssees 235 -9
2.4,16 Site 5, Fire Department Training Area 2 ..,.....ce0.. 2=35 N
2.4,17 Site 14, Fuel Saturation Area 1 ,....cccceecencccaes 2-36 "
2.4,18 Site 19, Nuclear Aerospace Research Facility (NARF) ")
. AT@A t..eirievseenaneanseassonsassonssossssossonassnss 236 N

Jet Engine Test Stand, Building 21 .....ccceevveees. 2-36 :

v
y

LN ] nagm C oy ) = " e .- A
-, A .u..n. __ Y -l'-f .FJ' "-C"-» Pl ol d-...f .r\..-\,.a P, 4',\ 's."\ _\..r_ «-_‘.r-\.f-&.r\r\. e -\.r_...\. \,r\. \f\f AL _-




b ‘ -~ LA/ o NARSSY.

2 Y
LA

4

N
P4 .-v‘ -" _’, ‘(

LS
s

L e,

Pt ]

. !.
AR

BN

LAk} {‘Q
IR

{s;. s

A «, v
oY .‘r\.:‘ .~

CORPORATION

3.0 FIELD PROGRAM

3.1.1
3.1.2
3.1.3
3.1.4
3.1.5
3.1.6
3.1.7
3.1.8
3.2 Sit
3.2.1
3.2.2
3.2.3
3.2.4
3.2.5
3.2.6
3.2.7

o~NOoOUVMBEWLWORO

WWwWWwWwwwwwwuww
. .

PN NN
.

el e N S Ve BYe o]

3.2.19

TABLE OF CONTENTS
(Continued)

3.1 Field Techniques ......

Terrain Conductivity (Geophysical) Surveys .........

Soil Gas Survey eceeeeess
Drilling Techniques ....

e e e e v e e

LR A R R R R I I A N A R I A )

Monitor Well Installation and Development ..........

Surveying ....ccoecesenccccnn

Enviromnmental Sampling ...........
Numbering System for Wells and Sampling Locations ..

Field Safety ....

€ ACEIivVitIies teeerveortocosnncarsansssssossacsrsnancsscscansons
Site 1, Landfill 1 ..

Site 3, Landfill 3 (ieievicecoorsncscsososcvescssacans
Site 12, Chrome Pit 3 .iveveceeces
Site 17, Former Fuel Storage Site .......

Site 2,

Landfill 2 ...

Site 4, Landfill 4 .ieveecennnnnes

Zone 1:

Site 13, Die Pits;

Site 11,

DRI IR R A A

Chrome Pit 2;

Site 8; Fire Department Training Area 5 ......cceun.

Site 15,

Site 16, Fuel Saturation Area 3 ..
Site 9, Fire Department Training Area 6 .
Site 6, Fire Department Training Area 3 .........c..

Site 7, Fire Department Training Area 4

Site 18, Solvent Lines cceevececees

Site 10,

Site 14, Fuel Saturation Area 1 ..
Site 19, Nuclear Aerospace Research Facility (NARF)
Area ..icieesncanes
Jet Engine Test Stand, Bldg. 21 .....ceecvvecreoncas
3.3 Additional Study TOPiCS teevecncescconsnas

Fuel Saturation Area 2 .eceevess
Site 20, Wastewater Collection Basins ....

Chrome Pit 1 ...cevevennenncnnnns
Site 5, Fire Department Training Area 2 ..

s e s 000

e s s o s e s e

3.3.1 Ambient Monitoring ..eieeievieccoeecacessnnnennansane
3.3.2 East Parking LOt ..vvceerenseccnacscnascasasons N
3.3.3 Fuel Storage Tank ....ccvevene. ceesesctarsanean .o
3.3.4 Lake Worth Moaitor Well ....vieevenceoncsnssosasnnans
3.4 Hazardous Constituents in Soil and Drilling Fluids ........ .

4.0 DISCUSSION OF RESULTS AND SIGNIFICANCE OF FINDINGS .......

4.1 Hydrogeologic Considerations ........ cerecetenan Chsseesanens
4,1.1 Geologic Dat8..cevesacses Ceseeannanss coan ceesasas
4.1.2 Hydrogeologic Dat8..sesterecsenoensoncans . ceeaven
4,2 Analytical Chemical Considerations........ e Ceeeseeenan
4.2.1 Regulatory and Human Health Criteria ....ieceeeceeesn
4.2.2 Quality Confirmation of Organic Chemical Data....... .

N R P A R A S S S LR S

viii

--------

9
[}]
o

tor

!

!
o

WWWwWwWwwwWwww
t !

—_ NN e
v o




.c:"" T S R S Y OO T T N XY R Y O ORI IO R PR X 5 Ua At it ode® 18 it et ieE ool et fet it At BT AT I

"
,.l
4
¥

2 RADIAN

CORPORAYION

NI

1

iy

.-

. TABLE OF CONTENTS

! (Continued)

il

A&

o Page

0N

o

AN 4.3 Discussion of Results and Significance of Findings ......... 4-32
y 4.3.1 Site 1, Landfill 1 ...cucvceecnnnncocnnnacncsaneanes 4-32

‘o 4,3.2 Site 3, Landfill 3 ....iiieeeenaccacacosnnssanvescases 4—48
- 4.3.3 Site 12, Chrome Pit 3 ....iieverrcecoracscnnnsassses 4—60
" 4.3.4 Site 17, Former Fuel Storage Site ....cecevnccssess. 468
~7 4.3.5 Site 2, Landfill 2 ..i.iveeecnnecccnscsasccnnnsacsess 4=74
. 4.3.6 Site 4, Landfill 4 ...ciiiiiiiceeiieeeteionneacanaas 484
4.3.7 Zone 1 (Site 13, Die Pits; Site 11, Chrome Pit 2;

,$| Site 8, Fire Department Training Area 5) ......c.... 4-92
& 4.3.8 Site 15, Fuel Saturation Area 2 ....cceeecencecesass 4=102
i 4.3,9 Site 20, Wastewater Collection Basins .............. 4-108
~ 4.3.10 Site 16, Fuel Saturation Area 3 .c.ceecsccesescessss 4-116
4.,3.11 Site 9, Fire Department Training Area 6 ............ 4-121
- 4,3,12 Site 6, Fire Department Training Area 3 ............ 4-129
\;‘ 4.,3.13 Site 7, Fire Department Training Aread 4 ....ceeec... 4-134
ot 4.3.14 Site 18, Solvent Lines ...eeuveceveveveencssosaseaoass 4-136
2 4,3.15 Site 10, Chrome Pit 1 ..vieievecereceesacneeeseaness 4-141
xi 4.3,16 Site 5, Fire Department Training Area 2 .....cecce0... 4-151
» 4,3.17 Site 14, Fuel Saturation Are@ 1 .....ueceeeeeceesanss 4=160
4,3.18 Site 19, NARF ...ccviievseccoosrossonssncvnsaovenases 4167
o 4.,3.19 Jet Engine Test Stand, Building 21 ......ceeeeaeon.s 4172
C~2 4.3.20 Ambient MONitoOring ...e.eeeeeececeeccecceccaocceaass 4—183
- 4.,3.21 East Parking Lot WellS ....ceeeeececoccscacacoscseaes 4—193
o 4,3,22 Fuel Storage TANK ...ceceveeceessccccssssscsnsanseas 4=202
- 4,3.23 Lake Worth Monitor Well ......eeseececcecaccnseacsess 4=206
’ 4.3.24 White Settlement Groundwater Pumping Effects ....... 4~210
:- 4,3.25 Well Abandonment .....eeceeececencascssscssascssnasnes 4—228
P 4.3.26 Well INVENLOTY .eececesaconsscssscanasseeancssassensas 4—230
. 4,3.27 Well Network Selection for Future Monitoring
> EffOrtS veveevenscasasoncocasosssssnssanassnconcanes 4=237
N 4.4 Quality Assurance and Quality Control ....cevecsesccassesass 4=250
4.4,1 Summary and Approach ....cevececescsoscsosccsasasass 4=250
A5 4.4.2 QA/QC Results for Water Sample Analyses ............ 4-255
e 4.4.3 QA/QC Results for Soil Sample Analyses ............. 4-279
N 4.4,4 QA/QC Results for 0il and Grease and Total
:y Hydrocarbons Analyses in Water and Soil Samples
o By IR tuieevenessenacssannssnssscaccccasacnansasanss 4-293
D 4,4,5 Radicactivity AnalySes ....eeecveseesscecoccnssaseees 4-294
e 4,4,6 Second Column Confirmation for GC Analyses ......... 4-297
-\'
X 5.0  ALTERNATIVE MEASURES +ueuveuenenueenncnenrnenseecsencanescessonsas 5-1
b 5.1 General Considerations ........ceeeeeecescenncacsossassasesas 5-1 )
o 5.2 CategOry 1 SiteB .uceiercessnscscsocossssccsossccnsssscceanns D=2 '
5.3 Category 2 Site ...eeecreeasecans Cecenseacsaccessans eeessseee 53
[V 5.3.1 Additional Phase II Activities ....... ceeena. cevene. 5-3 !
” 5.3.2 Remedial Alternatives ........ Cerecerereatecanen vees 5-4 l
o
N
g ix
N
N
S e, N N e A e A A NN S N NN NN NG




CORPORATION

6.0

SN OITIIE AN IS

v »n
v

ST P T

TABLE OF CONTENTS
(Continued)

CategOTy 3 SiteB tueieevisrnnsocvsosscsscenconosnesosssonsnsns
Remedial AlternativVes sveeeecceccececscccrosconascoanncanass
5.1 Site 1, Landfill 1 ,.i..veeiveceennnceccanansacsansons
5.2 Site 3, Landfill 3 ....vceeeeevecceonceancocacenanass
5.3 Site 3, Chrome Pit 3 .....veeeenssooncenneavcccancos
5.4 Zone (Site 13, Die Pits; Site 11, Chrome Pit 2;

Site 8, Fire Department Training Area 5) ....eeveoss
5.5.5 Site 20, Wastewater Collection Basins ...eeeeecasese

Site 16, Fuel Saturation Aref8 3 ...cceoececccocacssse
Site 9, Fire Department Training Area 6 ......ce....
Site 10, Chrome Pit 1......ceeeevececcanocnocococanes
Site 5, Fire Department Training Area 2 ......ccon..
0 Site, 14 Fuel Saturation Ared8 1 ......ceeecceccoacess

(SRR, RV, Y|
L2

(G RV, V]
L]

= O 00N

MMENDATIONS o vveencecseconvaccsossoacoosanocassosncasesnsesnsss
Category 1 SiteS .tuiveevveeecsnccencoenaseesoscossonasaonasnss
CategoTy 2 Sile sueeecevnceccansesvacvenossasscssanascsanses
CategOory 3 Sile8 teseeenetsssccccnnccncanannoscsacesnccnaseos

_.-.r.r A o R P T W N N e :.

P N N e e N R A e Y e e .

o )
7

'@

.

YS9
'\/"-' /_i’ "~

"',’T' ’

Palad’
1 )

Y Vv s
X



TABLE OF CONTENTS

(Continued)
Appendix Title
)
b
b A-1 Water Analytical Data
A-1 Water Analytical Data (continued)
A-1 Water Analytical Data (Continued)
A-2 Water Quality Assurance/Quality Control Data
b A-2 Water Quality Assurance/Quality Control Data
A-3 Soil Analytical Data
A-4 Soil Quality Assurance/Quality Control Data

Definitions, Nomenclatures, and Units

Well Numbering System

B
C Statement of Work
D
E

Lithologic and Well Completion Logs

H T Q™

Sampling and Analytical Procedures
References

Biographies of Key Personnel
Results of Terrain Conductivity

and Soil Gas Surveys

= G

Health and Safety FPlan
Technical Operations Plan

L Hargis & Associates, Inc., Water Quality Data

)

xi

A B R R e

W

AR 0 e A boa don B Al B A0 A

Volume

&S W

w

10

A

LR XA Al A

“»

3 W0

AR

P

-
- -

v r_‘r.‘f_:.:,:,:p vy vy

P4 ‘(-' t".lc'

il

i §
)

LN BASITIT LY NN
A S A f

-
-

s

-
e

L4

s



coORPORATION

(This page intentionally left blank.]

iy g g N - - . o,
r ' "‘ ' o .'( " ~ s 5 n ." \.'$ ‘r ‘.' l A 4 ‘ W .n‘t’..l‘t...!" v.:.!"

g



1ah $a0 ol 028 o0t 3 dap’ Vap"h 20200, A BT 0 00 d 8000 0 0" 8,000, 9' s, Ry - ‘v ava gty gte" > et ale nts-

- 4 w { - 4 “‘.;‘
c'::
K
Ry
comRpPOeRAYION 5:0',,
)
b
LIST OF FIGURES 3
.
Figure Page u*?
M
ES-1 General Location of AF Plant 4, TeX85 w.eeveevecevessasss. ES-3 it
ES-2 Phase II Stage 1 Study Sites, AF Plant 4, Texas .......... ES-7 oy
ES-3 Potentiometric Surface Map of the Upper Zone, AF Plant 4, )
TEX88 .icceesersccsoscoscsscasscsrsscssnssvscsscsanssnsssss ES—20 ety
1-1 General Location of AF Plant 4, TeX88 .eceseccsssccccncsscs 1=5
1-2 Phase II Stage 1 Study Sites, AF Plant 4, Texas ..ccessses 1-7 .
2-1 Location Map of AF Plant 4, TeX85 ..ccceasnconcsrsnsansncs 2=2 "
2-2 General Layout and Physical Features of AF Plant 4, Texas 2-3 ﬁy
2-3 Surface Drainage at AF Plant 4, TeX88 ..ececscacccrsssanse 2=5 »
2-4 General Soil Association Map, AF Plant 4, Texa8 ....evesee 2-7 \
2-5 Generalized Stratigraphic Column at AF Plant 4, Texas .... 2-8 Qﬁ
2-6 General Geologic Map of AF Plant 4, TeXa88 ...eceeveccvecss 2-11 O
2-7 Generalized North-South Cross—Section through AF Plant 4, :ﬁ
TOXBE sevecoccccncovsasesccencesssstsscsssssncsssssssssancs 212 Q&
2-8 Areal Extent of the Paluxy Aquifer, North Texas .......... 2-16 '
2-9 IRP Phase II Stage 1 Waste/Contamination Sites, o
AF Plant 4, TEXBE seeveseesnsescccsssenosccnnsasossasnases 2-22 o
2-10 Index Map for Individual Area Maps, AF Plant 4, Texas .,.. 2-23 43
2-11 Location Map for Sites 1 and 3, Landfills 1 and 3; £
Site 17, Fuel Saturation Area 1; and Site 5, Fire "
Department Training Area 2, AF Plant 4, TeXa8 .eeccesssses 2-24
2-12 Location Map for Sites 10 and 12, Chrome Pits 1 and 3; ety
Zone 1 (Site 13, Die Pits; Site 11, Chrome Pit 2; and A
Site 8, Fire Department Training Area 5); and Site 20, §
y

Wastewater Collection Basins, AF Plant 4, Tex88 .c.ceveves 2=27
2-13 Location Map for Sites 2 and 4, Landfills 2 and 4;

Site 17, Former Fuel Storage Site; and Site 6, Fire

Department Training Area 3, AF Plant 4, Tex88 ..ceceecvees 2—29
2-14 Location Map for Site 18, Solvent Lines and Sites

15 and 16, Fuel Saturation Areas 2 and 3, AF Plant 4,

TO@XAE .veececcccscvsacssnsosssncsassassasescascssnsscsescssscssece 2~32
2-15 Location Map for Building 21, Jet Engine Test Stand;

Sites 7 and 9, Fire Department Training Areas 4 and 6;

and Site 19, NARF Area, AF Plant 4, TeX88 .ccceccvcacccess 2~34
3-1 Index Map for Individual Area Msps, AF Plant 4, Texas .... 3-17
3-2 Phase II Activities at Sites 1 and 3, Landfills 1 and 3;

NI® IO S T

L

Site 17, Fuel Saturation Area 1; and Site 5, Fire '
Department Training Area 2, AF Plant 4, TexXa8 ...vee0000s0. 325 g

3-3 Locations of Terrain Conductivity Surveys, LTR
AF Plant 4, TEXBE vevevvereassrosecsressansssonnsnnnnnnass 3=27 b

3-4 Phase II Activities at Sites 10 and 12, Chrome Pits 1 and 3; i
Zone 1 (Site 13, Die Pits; Site 11, Chrome Pit 2; and gs

Site 8, Fire Department Training Area 5); and Site 20, N
Wastewater Collection Basins, AF Plant 4, Texas .......... 3-29 fﬂ

NS,

W

i)

ny

xiid )

]

.

ik

Jl'.‘

- LY Al .

3 e ave §%) L ¥ - YY) LY VTN ) ™ A " T A" ™ ....
o, wheRl e e, n'u l‘. AT ACTA I N R N R 3 R TnY, .n AL U gl s, V ey " ) ;. n * " ) .- Yok o. " "V-_ ey 's.l‘-ei':?:'



AR TR T R OTIOTY U89, 8.0'0 262 a8 &'¢ a'd a', “pWaate VR et atie® 0t Sat et Ha¥ $av oV Bt et B ATR0 R0 0000 60000 A% 6% 802 AN A", UL AN AR SR v A 0 @ A il - 4k

L 7
e
u':'
l'l!
$$ ComPORAYION
¢
qw
l'!'
ot
0 LIST OF FIGURES
;r (Continued)
e
:h Figure Page
N
e 3-5 Phase II Activities at Sites 2 and 4, Landfills 2 and 4;
o Site 17, Former Fuel Storage Site; and Site 6, Fire
Y Department Training Area 3, AF Plant 4, TeX88 .ceeccensess 3-31
Y 3-6 Phase II Activities at Site 18, Solvent Lines and Sites
hf 15 and 16, Fuel Saturation Areas 2 and 3, AF Plant 4,
) TE@XBE +eeseeessvessccsasscssescsasassscssacsscsnssccascess 3-35
o 3-7 Phase II Activities at Building 21, Jet Engine Test Stand;
" Sites 7 and 9, Fire Department Training Areas 4 and 6;
™ and Site 19, NARF Area, AF Plant 4, TeXB88 c.ecocossccsescs 3-38
,ﬁ§ 3-8 Hand Auger Sampling Locations, Site 9, Fire Department
- Training Area 6, AF Plant 4, TeX88 ....covceocccsccescsss 3-39
h? 3-9 Phase II Activities - Ambient Monitoring and Lake Worth
L Monitor Well, AF Plant 4, TeX8B ..cceeseccccccsoccacansees 348
a 3-10 Phase II Activities - East Parking Lot Monitor Wells,
o AF Plant 4, TeXA8 .ceesessscccosscsoscscscssscsssssconasss 3—49
o 4.1.1-1 Geologic Cross Section C-C', AF Plant 4, TeX88 .....c...o. 43
5 4.1.2-1 Potentiometric Surface Map of the Upper Zone,
oo AF Plant 4, TeX8B cvceaiecsssccccsssscsoscssanessasssascnsseae 4~5
i 4,1.2~2 Potentiometric Surface Map of the Upper Paluxy Aquifer,
* AF PLaNt 4, TEXBS +eeuvevseescoesncennessnosncncnsncncnes 47
~5$ 4.,1.2-3 Potentiometric Surface Map of the Middle Paluxy Aquifer,
0 AF Plant 4, TeXESB .veeevsscscscnsssvsossosassssssccncesecss 4—9
0 4,1.2-4  Potentiometric Surface Map of the Upper Zone in Area 1
56 (August, 1986), AF Plant 4, TeX8B ..cveccevecvoessccsonass 4=11
o 4,1.2-5 Potentiometric Surface Map of the Upper Zone in Area 2
(February, 1986), AF Plant 4, TeX88 ..ccesvecoscssncoasess 4=12
. 5 4.1.2-6 Potentiometric Surface Map of the Upper Zone in Area 3
2 (February, 1986), AF Plant 4, TeX88 ..cccevscscccncasacsss 4~14
! ! 4,1.2-7 Potentiometric Surface Map of the Upper Zone in Area 4
v (February, 1986), AF Plant 4, TeX88 .ceeececcccccascacsaes 4~15
o 4.1.2-8 Potentiometric Surface Map of the Upper Zone in Area 5
(February, 1986), AF Plant 4, TeX88 ..cceesscccosenasccesss 4~17
32 4,1.2-9 Potentiometric Surface Map of the Upper Zone in the East
B Parking Lot Area (February, 1986), AF Plant 4, Texas ..... 4~19
v 4.3.1-1 Phase II Activities at Site 1, Landfill 1, AF Plant 4,
"t TEXBB 4ovsesesvorcesesssesssansnsssasnsascssscansssassacse 4=33
2z 4,3.1-2 Surface Water Sampling Points, AF Plant 4, Texas ......... 4~-34
» 4.3.2-1 Phase II Activities at Site 3, Landfill 3, AF Plant 4,
3 TOXBB cevessecsssscsssssssonsasssssseassasssacesssssssense 4=49
fb, 4,3.2-2 Location of Geophysical Survey, Site 3, Landfill 3,
:?: AF Plant 4, TeX88 .veeseecesscassscessaconcnsanconcosassss 4-53
oo 4,3.3-1 Phase II Activities at Site 12, Chrome Pit 3, AF
Y Plant 4, TEXBE .cceevecoscceassesnsosssoassssassccnseascaneee 4=061
4,3.4-1 Phase II Activities at Site 17, Former Fuel Storage Site,
r$ AF Plant 4, TEXBB +cuveeeococosconsacaacnaroscnsavssennsasss 4=69
o
%
7:1'.
) xiv
)

T o G s, B A A S S R S R S St A e N NN TN N T T TN T TN .(\1



X
"}...I I{ L’A{‘. L]

!F

W e

4.,3.5-1
4,3.5-2
4,3.6-1

4.3.7-1

4,3.8-1

4,3.9-1

4.3.10-1
4.3.11-1
4,3,11-2
4,3.12-1
4.3.13-1
4.3.14-1
4,3.15-1
4.3.16-1
4,3.16-2
4.3.17-1
4,3.18-1

4.3.19-1

4.3.21-1
4.3.22-1

4.3.23-1

Phase II Activities at Site 2, Landfill 2, AF Plant 4,
TEXAE ceecevrsccvssonssosscassosssnsssssssscscascossssscssscss
Location of Geophysical Survey, Site 2, Landfill 2,

AF Plant 4, TeX88 cuceveccesocssscessacosnsssaansccscscccsns
Phase II Activities at Site 4, Landfill 4, AF Plant 4,
TEXAS cecesccsccssesnossscossssascsscsossascsasssossssascsasos
Phase II Activities at Zone 1 (Site 8, Fire Department
Training Area 5; Site 11, Chrome Pit 2; and Site 13,

Die Pits), AF Plant 4, TEXBB .ececvecsoccsocccsasescsscncs
Phase II Activities at Site 15, Fuel Saturation Area 2,

AF Plant 4, TeX8B .cveececcovccsoscsssacssnssascsssasscsasne
Phase II Activities at Site 20, Wastewater Collection
Basins, AF Plant 4, TeX88 ..cccccscscoarcsccscascscssscasasns
Phase II Activities at Site 16, Fuel Saturation Area 3,

AF Plant 4, TeX88 ..ceeecesccaccescsssscnscscasansscssascssans
Phase II Activities at Site 9, Fire Department Training
Area 6, AF Plant 4, TeX88 .ecceccecscccrssccsccsacsaccocans
Phase II Hand Augering Activities at Site 9, Fire
Department Training Area 6, AF Plant 4, Texa88 ....cccevese
Phase II Activities at Site 6, Fire Department Training
Area 3, AF Plant 4, TeX88 .eceecccescecrcsassnssssncsccsas
Phase II Activities at Site 7, Fire Department Training
Area 4, AF Plant 4, TeX88 ..ccecccccccssccassncacosnsanncnse
Solvent Lines, AF Plant 4,
II Activities at Site 10, Chrome Pit 1, AF Plant 4,
IT Activities at Site 5, Fire Department Training
Area 2, AF Plant 4, TeX88 ..ceecccscccecsccscssasscsscnsans
Location of the Geophysical Survey, Site 5, Fire
Department Training Area 2, AF Plant 4, TexXa8 ...ccvcenaee
Phase II1 Activities at Site 14, Fuel Saturation Area 1,

AF Plant 4, TEXAS .cceecccosncsccssscacssscssascscsnascsncsss
Phase II Activities at Site 19, NARF Area, AF Plant 4,

TEXBSB cveeccecsccssscsosacsssnsascsscsscosscsscssssssascnsness

Activities at Jet Engine Test Stand, Building 21,

Phase
Texas
Phase
Texas
Phase

Phase Il
AF Plant
Location
Phage II
AF Plant
Phage II
AF Plant
Phage II
AF Plant
Location
AF Plant

ARG Y, N, PG AC AR AL AT

LIST OF FIGURES
(Continued)

II Activities at Site 18,

b, TOXBB +tececeecocsccssosssssssatsosasessaacosasns

of Qutfalls 1 and 5, AF Plant 4, TeXas ..eececens
Activities at Ambient Monitoring Wells,

4, TEXBB cveeeeesssssescssssasssasscsscannconasnsns
Activities at East Parking Lot Wells,

4, TEXAB .cviveeesscnvseccscscssscsasaasssnsacsossas
Activities at Fuel Storage Tank,

by, TOXAB ¢cvseeoscsssssassssssocassasansoasonnnsons

of Lake Worth Monitor Well (P-23U),

4y TEXBB +cveeescesescsssssossasnssssssssscnssoscss

- o la
ARSI A Y A

Page

4-75
4-79

4-85

4-93

4-103
4-109
4-117
4-122
4-126
4-130
4-135
4-137
4-144
4-152
4-155
4-161
4-168

4-173
4-174

4-184
4-194
4-203

4-207

P aNs
o

"ihiﬁiﬁibﬁbﬂg



o et 040 AT Bed 0¥ 2a® S4Y 04V 0 “g48

T N S ) (X}

WL

CORPORAYION

4.3,24~-1
4.3.24-2
4,3,24-3
4.3.24~4
4,3,24-5
4.3.24-6
4.3.27-1
4,3.27-2

4.3.27-3

LIST

Bt et b2 20 0% et b et b s )

OF FIGURES

(Continued)

Simulated Drawdowns in the
Settlement Municipal Wells
Simulated Drawdowns in the
Settlement Municipal Wells
Simulated Drawdowns in the
Settlement Municipal Wells
Simulated Drawdowns in the
Settlement Municipal Wells
Simulated Drawdowns in the
Settlement Municipal Wells
Simulated Drawdowns in the
Settlement Municipal Wells

Paluxy Aquifer from White
- Year 1
Paluxy Aquifer from White
- Year 3
Paluxy Aquifer from White
- Year S
Paluxy Aquifer from White

~ Year 10 ticviceecanecnnsnnsnes

Paluxy Aquifer from White
- Year 15
Paluxy Aquifer from White

- Year 20 L N N NN XN

TCE Concentration Contour Map using Complete Data

Set,

AF Plant 4, TeX88 .cveeecascscccsecscsacescosssascansos

TCE Concentration Contour Map using Reduced Data

Set, AF Plant 4, TeX8S .eseeoessssssosssansssssscsssnsaasccs

Difference Contour Map for

AF Plant 4, TeX88 .eccveocsvoscosorcscscansssases

TCE Concentration,

AP AT I L PRI R

FATANEN % -~

e v ecvsees s s et sns o

«

-y
4 s
h
o
o
.n':’
[
"
r
Page :::E
N
4-220
4-222 K%
;i'
4-223 By
4-224 >
..‘
4-225 JE
4-226 ﬁb
d
4-239 2
»
4-247 N
4-248

M-8

-

A SRR I s o

L o & o X (i
'_"."ﬂ'ﬂ\‘n'

2

BESLL

&

R

B R N N A AT A N )



1,

AT N,

LIST OF TABLES

Table
EsS-1 IRP Phase II Stage 1 Sites and Study Topics at AF Plant 4,
TeXB8 .cviesecseescsensssesscosososssasscassscsasssconscse
ES-2 Summary of IRP Phase II Stage 1 Investigation Activities,
AF Plant 4, TeX8B ..vceersacrscnsccesacesssscasnssnosaosnae
ES-3 Analytical Schedule for Soil and Water Samples, IRP Phase
II, Stage 1, AF Plant 4, TeX88 ...vccvececccaccscnnccscass
ES-4 Comparison of Groundwater Quality at Site 1, Landfill 1,
AF Plant 4, Texas, with Applicable Water Quality
Criteria ..civeeeeereosnsencarscssasassonascccacnsscococns
ES-5 Comparison of Surface Water Quality at Site 1, Landfill 1
AF Plant 4, Texas, with Applicable Water Quality
Criteri@ ..cceeceeveossascscassocccsosoncossssccsssasaass
ES-6 Comparison of Water Quality at Site 3, Landfill 3, AF
Plant 4, Texas, with Applicable Water Quality Criteria ..
ES-7 Comparison of Water Quality at Site 12, Chrome Pit 3, AF
Plant 4, Texas, with Applicable Water Quality Criteria ..
Es-8 Comparison of Water Quality at Site 2, Landfill 2, AF
Plant 4, Texas, with Applicable Water Quality Criteria ..
ES-9 Comparison of Water Quality at Site 4, Landfill 4, AF
Plant 4, Texas, with Applicable Water Quality Criteria ..
Es-10 Comparison of Water Quality at Sites 13, 11, and 8
(Zone 1), AF Plant 4, Texas, with Applicable Water
Quality Criteri8 .uicececosecescsceecsccscoascococaossoaons
Es-11 Comparison of Water Quality at Site 20, Wastewater
Collection Basins, AF Plant 4, Texas, with Applicable
Water Quality Criteri@ ...ceccececcscssvscscassnsasacsans
ES-12 Comparison of Water Quality at Site 16, Fuel Saturation
Area 3, AF Plant 4, Texas, with Applicable Water Quality
Criteria ...c.ceecvececcsccccassccennscocacocaosncccosnesoncas
Es-13 Comparison of Water Quality at Site 10, Chrome Pit 1, AF
Plant 4, Texas, with Applicable Water Quality Criteria ..
ES-14 Comparison of Water Quality at Site 5, FDTA 2, AF
Plant 4, Texas, with Applicable Water Quality Criteria ..
ES-15 Comparison of Water Quality, Ambient Monitoring, AF
Plant 4, Texas, with Applicable Water Quality Criteria ..
ES-16 Comparison of Water Quality, East Parking Lot, AF
Plant 4, Texas, with Applicable Water Quality Criteria ..
ES-17 Summary of Analytical Results of Soil Sample Analyses,
IRP Phase II Stage 1, AF Plant 4, TeX86 ..ccveecenscasens
Es-18 Summary of Recommendations from IRP Phase II Stage 1,
AF Plant 4, TeX88 ..ceeceseccsascssocosnoeasanosnonsosasosse
1-1 IRP Phase II Stage 1 Sites and Study Topics at AF Plant 4,
TeXBE .veeiesctrscececceanoconcncasssososvocsssssnstsocscsasssse
1-2 Analytical Schedule for Soil and Water Samples, IRP Phase
II, Stage 1, AF Plant 4, TeXa88 ...cceecesencnascncnsscsnccs
1-3 AF Plant 4 IRP Phase II Study Team .....cccovssceccscosas
xvii
€ e VT a? 2 all o L2

SN PN, N LN

T S O R A A S A A S

Page

ES-6
ES-12

ES-18

ES-23

ES-24
ES-25
ES-26
ES-27

Es-28

ES-29

ES-30

ES-31
EsS-32
ES-33
ES-34
EsS-36
ES-37
ES-40

1-6

.~ \\'\‘:\\\"\ \\‘\\"\"\ X WS

PrE7L
choA e

P
-2

2= is

o 4.;.?- =

-

LW

[ R ot SN ¢

AR

"
4

g
5 0t

L T
R

S

FI]® RSN

Ié-

o N

EASP,
- - ‘.



"l i iy

r.‘\

Table
2-1

2-2
2-3

4.3.1-5
4,3,2-1
4.3.2-2
4.3.2-3
4.3.3~1

4.3.3-2

R /T A

LIST OF TABLES
(Continued)

Soil Associations for AF Plant 4, TeX88 ...ccevsvevcassass 2=6
Geologic Formations Beneath AF Plant 4, Texa8s8 ....cce000.. 2-10
Range of Constituents in Groundwater from Selected Wells

in the Paluxy Formation, Tarrant County ...cceceecccscecse 2-18
Phase II Stage 1 Sites at AF Plant 4 ,....cececeveccaseass 2-21
Monitor Well Construction Specifications, IRP Phase II

Stage 1, AF Plant 4, TeX88 ..cccecvcccncccasssssccsscnsssss 3-8
General Specifications for Monitor Wells Installed During

IRP Phase II Stage 1, AF Plant 4, TeX85 sveececccscensonss 3—11
Collection and Preservation of Water Samples, IRP Phase II
Stage 1, AF Plant 4, TeX88 ..ccccsccescccccescccssscennsss 3-13
Summary of IRP Phase II Stage 1 Investigation Activities,

AF Plant 4, TeX88 ..ececcesecccscssssessscssssssscsssnasses 3—19
Soil Samples Collected for Hazardous Constituents, AF

Plant 4, TeX85 .vccececccccocavseanccocavoscsassscssssssosses 3-52
Maximum Concentration of Contaminants for Characterization

Of EP TOXIiCIitY ceevveevesssvscsocassnsnccocaascascscsssncss 3—04
Regulatory Standards for Inorganic Groundwater
CoONtaminNANtB.sesscssssacccssosscasssasvvcocacsosscssccossssss 4=21
Guidelines for Organic Compounds Detected in Groundwater . 4-22
Normal Ranges of Heavy Metal Concentrations Found in Soils 4-25
Action Limits for Second Column Confirmation on EPA 601

and 602 Organic Compounds ..ceseccesesccccaccccnccscsscacss 4=26
Analytes and Detection Limits for Methods 601, 8010, 624,

and B240. ... - cceeeeseccnssocscccctcsaccocscnnosnosnnsonsnass 4—28
Analytes and Detection Limits for Methods 602 and 8020.... 4-29
Analytes and Detection Limits for Methods 625 and 8270.... 4-30
Groundwater Elevations at Site 1, Landfill 1, AF Plant 4,

Texas (January through March 1986) ......ccccvvensencessas 4=38
Results of Groundwater Sample Analyses, Site 1, Landfill 1,

AF Plant 4, TeX88 seevesessesssssssccsscscscccscocnascccenes 4—39
Regsults of Surface Water Sample Analyses, Site 1, Landfill

1, AF Plant 4, TeX88 ...eecccccsessccsscsssssessnsvcccscee 4—bl
Comparison of Groundwater Quality at Site 1, Landfill 1,

AF Plant 4, Texas with Applicable Water Quality Criteria.. 4-44
Comparison of Surface Water Quality at Site 1, Landfill 1,

AF Plant 4, Texas with Applicable Water Quality Criteria . 4-45
Groundwater Elevations at Site 3, Landfill 3, AF Plant 4,

Texas (January Through February 1986) ....eccevevcoceesses 4=51
Results of Groundwater Sample Analyses, Site 3, Landfill 3,

AF Plant 4, TeX88 ...cescscsenssssccccceansscnnsonscsnnseas 4=55
Comparison of Water Quality at Landfill 3, Landfill 3, AF

Plant 4, Texas with Applicable Water Quality Criteria .... 4-57
Groundwater Elevations at Site 12, Chrome Pit 3,

AF Plant 4, Texas (February 1986) .....cccecveecascccascss 4-63
Results of Groundwater Sample Analyses, Site 12, Chrome

Pit 3, AF Plant 4, TeX88 ..cevesescosscvccssnccnccccaccoee 4—64

xviii

WHLL TS,

s

iR AR R

o
-

-‘ 'l

=

,lAS,

s

v

[~

'h.." 'V‘ . ] ey Wy -*I‘(,\y.:)-_.-)-')‘ - w3 .-"('.':“ ,.vy\"‘ozyf-*”- N‘f';' .(ﬁ.'urv\-.r"q\ \'l‘.~
0 . - ¥ L R Rt Ll oM S g [



AR R OOV U (R af d LR el Ang 0,004
CORPORATION
LIST OF TABLES
(Continued)

Table Page
4,3,3-3 Comparison of Water Quality at Site 12, Chrome Pit 3, AF

Plant 4, Texas with Applicable Water Quality Criteria .... 4-66
4,3.4-1 Groundwater Elevations at Site 17, Former Fuel Storage

Site, AF Plant 4, Texas (February through April 1986) ... 4-71
4.3,4-2 Results of Soils and Groundwater Sample Analyses, Site 17,

Former Fuel Storage Site, AF Plant 4, Texa8S..ccvcccccseces 472
4$.3.5-1 Groundwater Elevations at Site 2, Landfill 2, AF Plant 4,

Texas (February through April 1986) ...cevcvcccecsconceaans 4=77
4.3.5-2 Results of Groundwater Sample Analyses, Site 2, Landfill

2, AF Plant 4, TeX8B...eeescesacscsosscsccsscossssscnsacsacsas 4—81
4,3.5-3 Comparison of Water Quality at Site 2, Landfill 2, AF

Plant 4, Texas With Applicable Water Quality Criteria .... 4-82
4.3.6-1 Groundwater Elevations at Site 4, Landfill 4, AF Plant 4,

Texas (February through April 1986) ....ccccovseecessesss. 4—87
4,3.6-2 Results of Groundwater Sample Analyses, Site 4, Landfill

4, AF Plant 4, TeX88 ..cceccovraccnasacssnssassasassssaseass 4—89
4,3.6-3 Comparison of Water Quality at Site 4, Landfill 4, AF

Plant 4, Texas, With Applicable Water Quality Criteria.... 4-90
4,3.7-1 Groundwater Elevations at Zone 1 (Sites 13, 11, and 8),

AF Plant 4, Texas, (February 1986) .......ceceacccccccness 4=96
4,3.7-2 Results of Groundwater Sample Analyses, Zone 1, (Sites 13,

11, and 8), AF Plant 4, TeXa8, eeceeecccacccccccccscoccoccses 4=98
4,3.7-3 Comparison of Water Quality at Zone 1 (Sites 13, 11, and

8), AF Plant, Texas, With Applicable Water Quality

Criteril@ icuiveieeccssecvensccavacsosacssssosncsnssssanasnasses 4—100
4.3.8-1 Results of Groundwater Sample Analyses, Site 15, Fuel

Saturation Area 2, AF Plant 4, TeX88 ...eceeccccscaccccsss 4—105
4.3.8-2 Results of Soil Sample Analyses, Site 15, Fuel Saturation

Area 2, AF Plant 4, TeX88...cccococccosvssosasnsssssesases 4=-107
4.3.9-1 Groundvater Elevations at Site 20, Wastewater Collection

Basins, AF Plant 4, Texas (February through April 1986) .. 4-111
4,3.9-2 Results of Groundwater Sample Analyses, Site 20, Waste-

water Collection Basing, AF Plant 4, TeXa8 ....cesecee~sse 4=113
4.3,9-3 Comparison of Water Quality at Site 20, Wastewater

Collection Basins, AF Plant 4, Texas, With Applicable

Water Quality Criteri8 ....ccccecececcnscccccccasancscess 4-114
4,3,10-1 Results of Groundwater Sample Analyses, Site 16, Fuel

Saturation Area 3, AF Plant 4, TeX88 ..veceeccncaccscacess 4—-119
4.3.11-1 Results of Groundwater Sample Analyses, Site 9, FDTA 6,

AF Plant 4, TeXB88 o¢ ccevscoscsvsssvsscncassasosscasscssacsss 4=124
4,3,11-2 Results of Soil Sample Analyses, Site 9, FDTA 6, AF Plant

4, TOXBB ...eeesveccstcnvosssssssassannsasssaasss ssssscsss 4=127
4,3,12-1 Results of Groundwater Sample Analyses, Site 6, FDTA 3,

AF Plant 4, TeX88 .cveccevcssonvoonssssnssssssssssscaccncss 4=132
4.3,14-1 Groundwater Elevations at Site 18, Solvent Lines, AF Plant

4, Texas (February 1986) .....cceevencecccscasascssancanas 4=139
4.3.14-2 Results of Groundwater Sample Analyses, Site 18, Solvent

Lines, AF Plant 4, TeXAB ... cececssccscsvasascsssssnsenss 4=140

xix

. .u ' .- ‘a l.o -l.n "l . - 9 . ' o , P !‘.I .. N . oo . . . ...9 .. . . ’.f .‘. .l.

"

W W

WOl

R % o
.

.

[t

LR RE SR S W

A0 =

A o
v

LT FFE

v
L

gXA?

r???‘??'

-

W



P
[

CORPORAYION .‘,

o
h v
ey,
LIST OF TABLES '
(Continued) o,
: Table Page y
¢
E 4.3.14-3 Results of Soil Sample Analyses, Site 18, Solvent Lines, 4
AF Plant 4, TeX88 .. cecescescsocsoscccsaccrssnescsssaccnss 4142 Y
4,3.15-1 Groundwater Elevations at Site 10, Chrome Pit 1, AF Plant i
4, Texas (February through April 1986) ....ccecececocecess 4=146 PG
4,3,15-2 Results of Groundwater Sample Analyses, Site 10, Chrome -5‘
: Pit 1, AF Plant &, TOX8S «. cecccececcoccsccavessensseeses =147 ?p
X 4.3.15-3 Comparison of Water Quality at Site 10, Chrome Pit 1, AF 1
Plant 4, Texas, With Applicable Water Quality Criteria ... 4-148 &
4.3.15-4 Results of Soil Sample Analyses, Site 10, Chrome Pit 1, )
] AF Plant 4, TeX88 ..cceeccessscscccssssssscsasscnscannsnsee 4—150 N
4,3.16~1 Groundwater Elevations at Site 5, FDTA 2, AF Plant 4, N
Texas (February through March 1986) .......ceccveneeeeses 4-154 i
4.3.16~2 Results of Groundwater Sample Analyses, Site 5, FDTA 2, i
AF Plant 4, TeXAS ..ccesecsncescrssccsassassssasssassssnsas 4—157 o
4,3.16~3 Comparison of Water Quality at Site 5, FDTA 2, AF Plant 4, f
Texas, With Applicable Water Quality Criteria ........... 4-158 -
4 4.3,17-1 Groundwater Elevations at Site 14, Fuel Saturatiom 1, o
AF Plant 4, Texas (February 1986) .....cecveceveccnaacaoass 4-163 Y
4,3,17-2 Results of Groundwater Sample Analyses, Site 14, Fuel R
Saturation Area 1, AF Plant 4, TeX88 . ccsvcevcoccccsceecsss 4—=164 -
4.3.17-3 Results of Soil Sample Analyses, Site 14, Fuel Saturation \
v Area 1, AF Plant 4, TeX8B...ceoocecocccncencccscccsncsacess 4—166 Y
4,3.18~1 Results of Soil Sample Analyses, Site 19, NARF Area, AF 7
Plant 4, TeX8B8 .ccseveccscnsecccscssnsscccsoncansasnncscass 4-171 iy
4.3,19~1 Groundwater Elevations at Jet Engine Test Stand, Building <
21, AF Plant 4, Texas (August 1986)...cccveveeecccacaceass 4=176 N
4,3,19~-2 Results of Surface Water Sample Analyses, Outfall 1, Jet )
Engine Test Stand, Building 21, AF Plant 4, Texas ........ 4177 A
4.3,19~-3 Results of Surface Water Sample Analyses, Outfall 5, Jet Ry
Engine Test Stand, Building 21, AF Plant 4, Texas ........ 4-178 7
4,3.19~-4 Results of Groundwater Analyses, Jet Engine Test Stand, <.
Building 21, AF Plant 4, TeXB8 ..ecceccccvcccaserovacncaces 4=179 ;_
4,3,19~5 Results of Soil Sample Analyses, Jet Engine Test Stand, \
d Building 21, AF Plant 4, TeX8B «.coveeccocsscssossccacecss 4—181 q
4,3.20-1 Groundwater Elevations at Ambient Monitoring Locationms, -~
AF Plant 4, Texas (January through August 1986) ......... 4-185 &
4,3,20-2 Results of Groundwater Sample Analyses, Ambient Monitor- o
ing, AF Plant 4, TeX88 ..eeevveecencscoaceoasassasevsoanss 4=187 3
4,3,20~-3 Comparison of Water Quality, Ambient Monitoring, AF Plant )
4, Texas, With Applicable Water Quality Criteria ......... 4-190 "o

4
S

: 4,3.21-1 Groundwater Elevations at East Parking Lot Wells, AF b
, Plant 4, Texas, (February 1986)....ccccsceevcessvrcesassces 4—196 .
4,3.21-2 Results of Groundwater Sample Analyses, East Parking Lot, :\
' AF Plant 4, TeXAB .v.vevesccoscossssancscssnsasasscasssaase 4=197 s
4.3.21-3 Comparison of Water Quality, East Parking Lot, AF Plant 4, X

Texas, With Applicable Water Quality Criteria ............ 4-199 ey

4.3.22-1 Results of Groundwater Sample Analyses, Fuel Storage o

: Tank, AF Plant 4, TeX88 ..oeeeveveaccverrcnnsacossonasesss 4-205 o
L]

f

X "
) XX '
)

Y g
' X

*
T s A N e



,% 
r:,
!
2.
CORPORATYION b
%
)
N
LIST OF TABLES b
(Continued) 5}
L5
Table Page o
"
4,3.23-1 Results of Groundwater Sample Analyses, Lake Worth Well $

(P-23), AF Plant 4, TeXA5 ..ceoseescassasccssscacecnsccnsees 4-209
4,3.24-1 City of White Settlement Well Dat8 ....ccecescecsvsccccass 4=212
4.3.24-2 Model Input PATrameterS ..cceessceccsovescaccssanssevscanss 4-218
4.3,25-1

A

‘£?qi-

.3.25-1 Excerpt from Texas Water Well Drillers Act Related Rules,
Texas Administrative Code Sections 319.49 and 50 ......... 4-229 Vo
4,3,26-1 Complete Well Inventory, AF Plant &4 ....ceeeeeseeessescsss 4-231 f
4,3,26-2 Well Inventory of AF Plant 4, Arranged by Site ........... 4-232 -
4,3,27-1 TCE Concentration Data Used in Well Network Selection: [ d
Initial DBT@ SEt tceeeessssecacsscceonsssasnssasonansnsass 4240 "y
4,3,27-2 TCE Concentration Data Used in Well Network Selection: "
Reduced Data St ...cceeeeessacsscsscccsncosccnssncccceses 4=244 :\
4,3,27-3 Well Network Selection for Future Monitoring at AF ﬁ\
Plant 4, TeXBS ..ceeescsrovossoccsssssosccsosscasesnsssassse 4=249 -
4,4-1 Laboratory Blank Data Reported Above the Method Detection ?
Limit for Water Samples Analyzed for Organic Parameters .. 4-256 ol
4.4-2 Laboratory Blank Data Reported Above Detection Limits "1
for Metals Analyses in Water Samples ......ceeeesecsesscss 4=257 N,
4.4-3 Field Blank Data Reported Above the Method Detection Y
Limit for Groundwater Samples Analyzed for Organic »~
PATAMELETE ..cosevseasnassssvssnsssssosccsasssccnncsensense 4-258 &
4,4-4 Trip Blank Data Reported Above the Method Detection Limit e
for Water Samples Analyzed for Organic Parameters ........ 4-259 _]
4.4-5 Summary of Surrogate Spiked Sample Recoveries for Water }:
Samples Analyzed for Purgeable Halocarbons and Aromatics . 4-263 :«
4.4-6 Summary of EPA Method 625 Surrogate Spike Recovery A
Results for Water SamMpPles .....ceceesccesccssensssosccasses 4264 b
4.4~7 Summary of Matrix Spiked Sample Recoveries for Water 3'
Samples Analyzed for Purgeable Halocarbons and Aromatics . 4-265 -;
4,4-8 Summary of EPA Method 625 Matrix-Spiked Recovery Results o
fOr Water SampPles ......eceescesvssescscascacssacassascess 4266 e
4,4-9 Summary of Matrix-Spiked Sample Recoveries for Metals i
Analyses in Water Samples ......cceeoceeessccsscsscscscascss 4-269 3
4.4-10 Summary of QCCS Recoveries for Metals Analyses in Water o
SAMPleS ..ecvssecscrcasevrasssaasascscssccscsnacssoscscsns 4=271 "
4.4-11 Analyses of Field Duplicate Water Samples for =
OTganic PATBMELETS ...cevsescssensassoscoacsonacscossoeese 4~273 ﬁ
4.4-12 Laboratory Duplicate Analyses of Water Samples for "
Method 601 and 602 Organic Parameters ....eceeseccescasces 4~275
4,4-13 Laboratory Duplicate Analyses of Water Samples for ﬁ:i
Method 625 Organic PATAMEtETrS ..cceesensocsscassscssacssnes 4=277 Nt
4.4-14 Summary of Precision Estimates Based on Duplicate Water :-«
Samples and Analyses for Metals .....eceececvcacssansnsoes 4-278 *:
4,4-15 Reagent Blank Data Reported Above the Method Detection :f
Limit for Soil Samples Analyzed for Organic Parameters ... 4-280 )
! 4.4-16 Laboratory Blank Data Reported Above Detection Limits for 0y
Metals Analyses for Soil Samples ......eeveeecesonsssosass 4282 o
;.
xxi o
o

N

. *\'.l o -.n ) ) .'. ’-* .’- AP .f -{v -‘. .f '1'-f- -* ...p-. '.I".' I‘. -..-.' 'J -{yfw." .._'\'.-\“\..'._"\ S ) “‘v . ,‘).,".,._ .I..-";*,","\*Nf« !

v



)y g

220

LIST OF TABLES

(Continued)
Table Page \
4,4-17 Summary of Surrogate-Spiked Sample Recoveries for Soil

" "i L l. LS "‘! [ r\rkf‘.r‘( ‘.r‘(‘. 1]

Samples Analyzed for Purgeable Halocarbons and Aromatics . 4-283
4,.4-18 Summary of EPA Method 8270 Surrogate-Spiked Recovery
Results for Soil Samples .....veecievcercnccccssssnccacass 4—284

4.4-19  Summary of EPA Method 8270 Matrix-Spiked Recovery e
Results for S0il Samples .....ceeecescecsvserccccasncaanaes 4-286 N

4.4~20 Summary of Matrix-Spiked Sample Recoveries for Metals R
Analyses for SOil SAMPlesd ....ceeceencessesosesosncssoonses 4—288 oo

4.4-21 Summary of QCCS Recoveries for Metals Analyses for Soil »
SAMPles .....cceevorercsnsnsssasnrssassacssccscsascnsasess 4290 N

4,4-22 Duplicate Analyses for Soil Samples for Organic Analyses . 4-291 :N
4.4-23 Summary of Precision Estimates Based on Duplicate Soil j:
Sample Analyses for Metals ......eccvvosesernscncasaccncas 4—292 -~
4.4-24 Second Column Confirmation Results for Methods 601 and 602 4-298 ?'
.;‘.'
N

!

“.

e

Iy

Kot

P
o s

ER N A A
R

Eo

v

SIS T O

" ‘t‘!. '."'

CRRA AR

o gy

v "t
MO R A

xxii

“y

e A

¥

L3 'I‘\'s'l" . "Q'-". ‘. "'. -
NN N I NI N NI NI SN

T e e T L e e e et e e T Lt e N T e e e e L .
I S N AT I e e Al AT

A PRI R R o o N -

:i,\r

o,



- amat . oy .y " A A "
RICSOANL AR AL N A A A N A A A SN ARt i S A S A A B L RSl A AR ALY WY RN vy W

CORPORATION

Geologic units underlying AF Plant 4, from youngest to oldest, are
as follows: 1) Quaternary Alluvium, 2) Cretaceous Goodland Limestone, 3)
Cretaceous Walnut Formation, 4) Cretaceous Paluxy Formation, 5) Cretaceous
Glen Rose Formation, and 6) Cretaceous Twin Mountains Formation. Only the
first four are exposed at the surface at the plant. Most of the plant is
covered by alluvium deposited by the Trinity River during flood stages. The
alluvium is composed of gravel, sand, silt, and clay of varying thicknesses

and lateral extents.

AF Plant 4 is located in a structurally stable setting. No major
faults or fracture zones have been mapped near the base. The regicnal dip of
the rocks beneath AF Plant 4 is between 35 and 40 feet per mile in an easterly

to southeasterly direction,

On the basis of their water-bearing properties, the geologic units
at AF Plant 4 may be divided into five hydrogeologic units, listed in order of
increasing depth: 1) an upper perched-water zone occurring in the alluvial
terrace deposits left by the Trinity River; 2) an aquitard of predominantly
dry limestone of the Goodland and Walnut Formations; 3) an aquifer in the
Paluxy Sand; 4) an aquitard of relatively impermeables limestone in the Glen
Rose Formation; and 5) a major aquifer in the sandstone of the Twin Mountains

Formation.

Groundwater present in the upper zone occurs as a perched system
and, in general, is not hydraulically connected to the underlying aquifers.
For the most part, groundwater in the upper zone is not developed because of
the water's limited distribution and susceptibility to surface pollution. The
perched water present in the upper zone is separeted from the aquifers below
by the low permeability limestones and shales of the Goodland Limestone and

Walnut Formation.

The Paluxy aquifer, the shallowest bedrock aquifer occurring beneath
AF Plant 4, is divided into upper and lower water-bearing zones, Most wells

are completed in the lower Paluxy. Regional groundwater flow within the
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Paluxy is southeastward, in the direction of the regional dip. At Plant 4,
groundwater flow is influenced by recharge from Lake Worth, which creates a
potentiometric high, and by groundwater withdrawals by the community of White
Settlement. This drawdown results locally in a more southerly flow direction

within the Paluxy aquifer.

Below the Paluxy aquifer is the Glen Rose Formation, an aquitard re-
stricting water movement between the Paluxy aquifer above and the Twin Moun-
tains aquifer below. The Twin Mountains aquifer is the principal aquifer in

Tarrant County.

SITE DESCRIPTIONS

Phase II Stage 1 work at AF Plant 4 has focused on the 21 waste
sites and four study topics listed in Table ES~1 and shown in Figure ES-2,
Most of the site information was obtained from the Installation Restoration
Program Phase I IRP records search report (CH2M Hill, 1984). These IRP sites

are described briefly in the following paragraphs.

Site 1, Landfill 1

From 1942 until about 1966, several types of hazardous and non-
hazardous wastes were reportedly disposed of in Landfill 1. These wastes
included drums of liquid and contents of tanks and bousers loaded with chemi-
cal wastes (solvents, thinners, paints, etc.). Contaminated oils, fuels, and
hazardous wastes containing metals, chromate sludges, and cyanide are sus-
pected to be present at this site.

Since it was closed during the 1960s, extensive remedial action has
been conducted at this site. The major action was the removal of 11,000 cubic

yards of earth and the installation of a drain field (French Drain No. 2).

Site 3, Landfill 3

From about 1942 to 1945, this site was reportedly used for the dis-
posal of wastes, including hazardous wastes congisting of mixed oils and sol-
vents. At least one pit (possibly more) in this area was used for holding and
burning some of the liquid wastes during the 1940s. Other wastes are sus-
pected to have been disposed of on the ground and later buried. From 1966
until 1967, fill dirt and rubble were used to finish filling and grading this
site.
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TABLE ES-1. IRP PHASE II STAGE 1 SITES AND STUDY TOPICS AT AF PLANT 4, TEXAS

SITES:

Site 1, Landfill 1

Site 3, Landfill 3

Site 12, Chrome Pit 3

Site 17, Former Fuel Storage Site

Site 2, Landfill 2

Site 4, Landfill 4

Zone 1 (Site 13, Die Pits; Site 11, Chrome Pit 2; Site 8,
Fire Department Training Area 5)

Site 15, Fuel Saturation Area 2

Site 20, Wastewater Collection Basins

Site 16, Fuel Saturation Area 3

Site 9, Fire Department Training Area 6

Site 6, Fire Department Training Area 3

Site 7, Fire Department Training Area 4

Site 18, Solvent Lines

Site 10, Chrome Pit 1

Site 5, Fire Department Training Area 2

Site 14, Fuel Saturation Area 1

Site 19, Nuclear Aerospace Research Facility (NARF) Area

Jet Engine Test Stand, Building 21

ADDITIONAL STUDY TOPICS:

East Parking Lot
Fuel Storage Tank
Lake Worth Monitor Well

Ambient Monitoring

O A A - 9,
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Site 12, Chrome Pit 3

Chrome Pit 3 was used for the disposal of chromate and other chemi-
cal wastes from about 1957 until 1973. Barium chromate sludge, dilute metal
solutions, and drums of unidentified liquids were disposed of in this pit.

Site 17, Former Fuel Storage Site

A 100,000-gallon above-ground JP-4 storage tank existed at this site
from the early 1940s until it was relocated from here in 1962, Sampling at
this site in 1982 confirmed that soils and underlying groundwater are conta-
minated by fuels and other organic compounds.

Site 2, Landfill 2

The site originally consisted of some low areas and a livestock wa-
tering hole. Most of this site was reportedly filled with construction
rubble, plaster, and fill dirt during the early 1940s., However, 1962 serial
photographs show some unspecified activity at the stock watering hole. This
area was reportedly used for the disposal of lumber and tires that were
assumed to be periodically burned. No reports exist of hazardous substances
being deposited at this site., The Phase I report provided no additional data
on the nature of the activity at this site.

Site 4, Landfill 4

Landfill 4 was reportedly used for the disposal of clean construc-
tion rubble from 1956 until the early 1980s. Aerial photographs and a 1973
memo indicate that other types of wastes may have been disposed of at this
site from 1966 until at least 1973, This evidence suggests that small
quantities of hazardous wastes (solvents, oils, fuels, thinners, etc.) are
present in this landfill.

Zone 1

Three sites were combined into one zone for study purposes. De-
scriptions of these sites are given below.

Site 13, Die Pits: These pits were used for the disposal of
chromate sludges, metal solutions, and other chemical wastes until 1962,
when the site was graded and the entire die yard was paved. One Phase I
interviewee reported that some of the contaminated soils at this site
were spread around the die yard during the grading and leveling activi-
ties. The site of the original pits was excavated in 1983-84. Soils
from other parts of the die yard were not analyzed at that time.

Site 11, Chrome Pit 2: According to the Phase I study, mis-~
cellaneocus liquid and solid wastes, in addition to chromate solutions,
were probably disposed of here. Neither interviews nor aerial photo-
graphs could confirm the exact location of this site.
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Site 8, Fire Department Training Area (FDTA) 5: This site
consisted of a shallow pit in which waste fuels, oils, and chemicals were
burned and extinguished for training exercises. This site, which has
been graded and paved, is located in the die yard area south of Warehouse
1.

Site 15, Fuel Saturation Area (FSA) 2

This site reportedly became saturated with fuels from leaks in
buried fuel lines between the 1970s and early 1980s.

Site 20, Wastewater Collection Basins

Two concrete-lined waste basins, each with a capacity of approxi-
mately 85,000 gallons, are used to collect and settle suspended solids from
chemical wastewaters before discharge to the City of Fort Worth sanitary
sewage system, The basins have been in use since about 1966. Evidence
indicates that several spills from the vapor degreaser tanks in the Process
Building have occurred since installation of these tanks. Some of the spilled
chemicals (primarily trichloroethylene) have flowed to the basins via floor
drains., These basins are suspected of being a possible source of organic
heavy and metal groundwater contamination.

Site 16, Fuel Saturation Area 3

This site reportedly became saturated with fuels from leaks in
buried fuel lines between the mid-1970s and the early 1980s. This site is the
subject of current remedial action planning by Intellus.

Site 9, Fire Department Trainigg Area 6

Before 1970, training exercises were conducted twice a year at this
site. After 1970, exercises were conducted at monthly intervals. Approxi-
mately 250 gallons of waste fuels and oils were reportedly used for each
exercise. In addition, the Phase I report indicates that larger quantities of
contaminated fuels and oils were probably deposited in the FDTA between
exercises,

Site 6, Fire Department Training Area 3

Training exercises at this site also used about 250 gallons of waste
fuels and oils per exercise. The location and current condition of FDTA 3
could not be accurately determined because it is not visible on historical
aerial photographs.
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Site 7, Fire Department Training Area 4

Fire training exercises were reportedly conducted here. Since this
site is not visible on historical aerial photographs, its location and current
condition are not accurately known. The area is also believed to have recei-
ved fill material originating from a foundation excavation at the Admini-
stration Building.

Site 18, Solvent Lines

These lines reportedly leaked during the 1940s before they were
drained, capped and abandoned in 1944, The Phase I study could not determine
the actual locations of the leaks. These solvent lines reportedly contained
xylene, methyl ethyl ketone, and kerosene,

Site 10, Chrome Pit 1

Miscellaneous liquid and solid chemical wastes, in addition to
chrome wastes, were probably disposed of at this site. The actual location of
this site is thought to be somewhere beneath the Process Building, but the
Phase I report could not accurately confirm this. No monitor wells exist in
the immediate vicinity of this site.

Site 5, Fire Department Training Area 2

Exercises were held infrequently (twice a year) at this site.
However, disposal of waste oils and fuels and uncontrolled burns may have been
more frequent. This site is located under the pavement in the west employee
parking area.

Site 14, Fuel Saturation Area 1

The ground at this site, located just west of the Parts Plant,
reportedly became saturated by fuels from leaking fuel lines from the
mid-1970s to the early 1980s. This site is the subject of Phase IV Remedial
Action planning by Intellus,

Site 19, Nuclear Aerospace Research Facility (NARF) Area

The Nuclear Aerospace Research Facility (NARF), formerly located at
the north end of AF Plant 4, housed several experimental atomic reactors be-
tween 1953 and 1974. The facility was decommissioned and disposed of by
contractor in 1974,

Jet Engine Test Stand, Building 21

This site was not identified in Phase I. The jet engine test
building is located north of a fuels test area, previously identified as

ES-10
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Site 16, a known area of fuel contamination. The sump downslope of Building
21, constructed in 1975, collects water used for cooling, noise suppression, -
and clean-up in Building 21. This water is pumped into the industrial waste ,
line. The area immediately south of Building 21 contains two underground .
tanks once used for fuel storage. These tanks are being investigated as ‘
potential sources of contamination under a separate underground tank
investigation being conducted as part of IRP activities by the operating
contractor, General Dynamics. Outfall 3 is downgradient of Building 21 and is

regularly sampled as part of IRP and NPDES monitoring activities. R;
N
o~
KN

SCOPE OF PHASE II STAGE 1 INVESTIGATION ':'
L 4

Table ES-2 summarizes the field activities performed at each site in :af

the IRP Phase II Stage 1 investigation at AF Plant 4, Table ES-3 is an &$
.

analytical schedule for all samples, by site. oy
~

!-’

In addition to the studies associated with the waste sites, addi- :;

Ay

. . . ‘o . . . ,
tional study topics were identified for inclusion in the Phase II Stage 1 N,
0
, field investigation. These included: k
LR
o Ambient monitoring of several wells at AF Plant 4 that are not o
-
{ associated with a particular waste disposal site or suspected J‘
W
{ spill area; D
XS
>
o Sampling and analysis of five wells located in the vicinity of :%
.
w
the East Parking Lot to test for the presence of contaminants -3
.

L3

in the vicinity of a suspected zone of communication between

the upper zone and the Paluxy aquifer;

- e
‘s

7’

o Sampling an existing upper zone monitor well for the presence

s e

PR

of fuel contamination near an above-ground JP-4 storage tank;

“p e
S

and

g

PR A
e fu da N S

0 Installation, sampling, and analysis of a well in the northern

I’

part of AF Plant 4 that borders Lake Worth.
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TABLE ES-3. ANALYTICAL SCHEDULE FOR SOIL AND WATER SAMPLES, IRP PHASE II,
STAGE 1, AF PLANT 4, TEXAS

PN

...;v by

Sample Heavy Fuel
Location Type WC BNA O8G Metals HC  Xylene Cr MK RAM

Landfi1l 1

Landfill 3
Chrame Pit 3
Former Fuel Storage Site

Landfill 2
Landfill 4

r s Ew |;. :..‘w"-)., "

Zove 1

o K Xt

Fuel Saturation Area 2

Wastewater Collection Basins

NN/ L

Fuel Saturation Area 3
Fire Dept. Training Area
(EDTA) 6

QO OMNMONuONnOOANOOOEO

b B R B - A

>

FDTA 3
Solvent Lines

P R )
[SENEAY v a

Chrame Pit 1

M o oy

FDTA 2
Fuel Saturation Area 1

Ea i ]

NARF Area

Aach A

Jet Engine Test Stand,
Building 21

L Y X "'.r" !"l. qJ

Ambient Monitoring
East Parking Lot

Fuel Storage Tank

Lake Worth Monitor Well

X
X X
X X

ta e T I I

S
G
G
S
G
S
G
G
S
G
S
G
S
W
G
G
G
G

X X

Samples: G = Groundwater; W = Surface Water; S = Soil

WC = Volatile Organic Campounds

BMA = Base Neutral and Acid Extractable Campounds

O8G = 0il and Grease

Fuel HC = Hydrocarbon Fuels

Cr = Chramium

MEK = Methyl Ethyl Ketone

RAM = Radiocactive Materials (Alpha, beta, and gamma radionuclides)

ES-18
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In addition to the field activities identified above, the following
fk tasks were performed in this study:
N
ﬁ: o Evaluation of the long-term effects of pumping by the City of
W .
White Settlement on water levels and flow directions in the
%} Paluxy aquifer;
."x._
o
«K? o A literature search of local hydrogeologic conditions;
b~
. ) Inventory of wells existing on AF Plant 4 at the time of this
L]
oYy investigation and categorization of the wells by waste site;
.'l
2
N o Review of the existing system of monitor wells at AF Plant 4
:: and recommendation of an optimal well network for future
P e
I monitoring efforts; and
)
A
v
oy
=y o Review and recommendation of available methods of well abandon-
;x ment.
e
{.'
{:K. DISCUSSION OF RESULTS AND SIGNIFICANCE OF FINDINGS
A
) Hydrogeology
o, -
‘-
e
o . .
Mb The IRP Phase II Stage 1 investigation conducted at AF Plant 4 has
- been one of several efforts to define the nature and extent of contamination
o\ at the facility. The geologic setting and the occurrence and character of the
:: groundwater have been previously described, so that the emphasis of investiga-
N
‘{ﬂ tion has been to fill in gaps in the data and focus on investigating areas not
N
X previously studied. Generally, the results of the IRP Phase II Stage 1
r} investigation confirm hydrogeologic interpretations of the previocus work.
M
*I

Hydrogeologic data gathered for this investigation consisted of

£

R

water-level readings at existing and new upper zone and Paluxy monitor wells.

> Figure ES-3 depicts the potentiometric surface in the upper zone, based on
;3& Phase II Stage 1 monitoring. The occurrence and flow of groundwater is
[ ::
z
A ES-19
|
AT R A A T SO R AR S ARG \"\"&"".\"'-':\N' B AT e D > AT AT



TR I

107 ONI¥HYY

: f-fv.'. .vl..ﬁv : ,.rll#. M.w . .--.m.-.m‘h ,.,.4-.(...._..........~. = PrL Frab s S as s s \..\-..-\h..-,n SREANDG arey .-V.-.\.. "
sexa] ‘% juelq 4V ‘Puoz xaddpn ayl jo dey °dejang O1IIBWOTIUIIog “E£-Sd aan3 14
1334 #
. T ) ©
\\/J( ﬁ 0001 0
\ —— I

WA S S 2 4

('6-2'1'¥ ubnoay p-z'1'v sesnbi4 uo paynuep| sHep) liem Jonuopw

MO|4 JBIBMPUNOIYD) JO UONOBIQ

srewnxoiddy eseypp peyseq
‘'ouoz Jeddn u uoileines jo
eouesqy Jo suoz ieddn jo esuesqy

(98/1/€-98/1€/1) ‘@rewix0iddy B18YM peyseq
‘leasn eSS ueayy 8AOQY 1084
‘uoleAg|] [eAe] 18)BM JO JNOJUOYD

OZ_OJ_@

W3SSy

!Il...-oﬂd\'«\ w

— - — 029 o

|..:, L&mww\
7

N\ A\\

-~

-

0

40T SNiYuva 15vY S2p

"9&

=

[

Uu0431710

3NN3AY

20

ES-

n
‘..

L BTN

W E TR A" 1'}'“.‘.\“‘.. '*t’-.*.

e

R T A A S A A

P

AR

»
~ -
-

‘.N ".\. »

"‘:f . -F\

‘.’\ !

Ll s



T

’, ~'

B A S AN N NG 9 A A A N M A N N NN

CORPORATYION

related closely to the distribution and thickness of alluvial material, the

bedrock topography, and surface elevations.

Groundwater flow in the Paluxy aquifer is generally to the southeast
at AF Plant 4. Potentiometric surface maps of both the upper and middle
members of the Paluxy, based on Phase II Stage 1 data, support earlier inter-

pretations of the potentiometric surface and groundwater flow in the Paluxy.

Results and Significance of Chemical Analyses

To determine possible water quality effects on the local groundwater
systems, concentrations of organic and inorganic compounds detected in ground-
water samples were compared to various water quality criteria. These
criteria, from federal drinking water regulations, standards, and guidelines,
include final and proposed Maximum Contaminant Levels (MCLs) and proposed
Recommended Maximum Contaminant Levels (RMCLs) above zero (0), established by
the EPA as part of national drinking water regulations. The RMCLs are
nonenforceable health goals set, with an adequate margin of safety, at levels
that would result in no known or anticipated adverse health effects. The MCLs

are enforceable standards set at levels as close to the RMCLs as feasible.

In the absence of regulatory standards for some compounds, other
human health criteria have been used for the interpretation of IRP data.
Although these criteria do not now have the force of standards, they do
provide a valid means of assessing the relative degree of contamination.

Using human health criteria and standards is a stringent way to evaluate
groundwater contamination at AF Plant 4. Since the shallow aquifer is not
used as a drinking water supply source, contaminants in-situ in this unit have
neither human health nor environmental consequences. Groundwater in the

Paluxy Formation, however, is used directly as a drinking water source.

No guidelines exist concerning the maximum allowable or recommended
pollutant concentrations in soils for protection of human health and the

environment,
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Tables ES-4 through ES-16 present the results of groundwater and

. surface water sampling and analysis for sites or study topics where applicable

W water quality criteria were exceeded in the IRP Phase II Stage 1 program.
L
b" These include:

o Site 1, Landfill 1;

o o  Site 3, Landfill 3;
- o  Site 12, Chrome Pit 3;
7% o  Site 2, Landfill 2;
3¢ o Site 4, Landfill 4;
R h o Zone 1 (Sites 13, 11, and 8);
: o Site 20, Wastewater Collection Basins;
Ao o Site 10, Chrome Pit 1;
5 o Site 16, FSA 3;
in o  Site 5, FDTA 2;
0 Ambient monitor wells; and
o] East Parking Lot wells.

The water samples from the following sites or study topics had no
concentrations of contaminants detected in excess of applicable water quality

criteria:

P o y
- 'JL'J"}"SI.’ & ‘1"} BN ".)'

..I '\ - »
[

Site 17, Former Fuel Storage Site;
Site 9, FDTA 6;
Site 6, FDTA 3;

___;
XN
[¢) [o]

X

fo} Site 18, Solvent Lines;

S

Id
o]

Jet Engine Test Stand;

-
"I

Fuel Storage Tank; and

A
o]

Py I £

o Lake Worth monitor well.

s

XA

Results of analyses of soil samples are summarized in Table ES-17.

No regulatory criteria exist for comparison of these results, However, the

A

,
b)Y
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TABLE ES-5. COMPARISON OF SURFACE WATER QUALITY AT SITE 1, LANDFILL 1,
AF PLANT 4, TEXAS WITH APPLICABLE WATER QUALITY CRITERIA

|}

[}

e Sampling Location

) Parameter Criteria* FRDRN#1  FRDRN#2  CRSEEP DRNPIPE

x METALS (mg/L)

U Chromium 0.05 0.067

ORGANIC COMPOUNDS (ug/L)

A Vinyl Chloride 1200 33 970
. Trichloroethylene 6700 2300 20 2300

1
\ 5
.,ﬂ Tetrachloroethylene g 150
Fluoranthene 0

* See Tables 4.2.1-1 and 4.2.1-2 for source of criteria,
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TABLE ES-9. COMPARISON OF WATER QUALITY AT SITE 4, LANDFILL 4, AF PLANT 4,
o TEXAS WITH APPLICABLE WATER QUALITY CRITERIA

::‘. Sampling Location
Parameter Criteria* HM-101

METALS (mg/L)

1 Chromium 0.05
Silver 0.05

[N o)
=N

\ * See Table 4.2.2-1 for source of criteria.
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TABLE ES-11. COMPARISON OF WATER QUALITY AT SITE 20, WASTEWATER COLLECTION
BASINS, AF PLANT 4, WITH APPLICABLE WATER QUALITY CRITERIA

o, Sampling Location
" Parameter Criteria* HM-31 HM~47 HM-70 h

PUn METALS (mg/L)

,'*: Arsenic 0.05 0.062
Chromium 0.05 0.075 i
Lead 0.05 0.068

ORGANIC COMPOUNDS (ug/L)
o Trichloroethylene 5 2400 12000 11000

::,. Chlorobenzene 60 770 !
Tetrachloroethylene 8 6500 Y

5, * See Tables 4.2.2-1 and 4.2.2-2 for source of criteria.
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TABLE ES-12. COMPARISON OF WATER QUALITY AT SITE 16, FUEL SATURATION AREA 3,
AF PLANT 4, TEXAS, WITH APPLICABLE WATER QUALITY CRITERIA

*
Parameter Criteria Sampling Location
HM~78
ORGANIC COMPOUNDS (ug/L)
Benzene 5 8400

*See Tables 4.2.2-1 and 4.2.2-2 for source of criteria,
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TABLE ES-13. COMPARISON OF WATER QUALITY AT SITE 10, CHROME PIT 1,
AF PLANT 4, TEXAS, WITH APPLICABLE WATER QUALITY CRITERIA

Sampling Location
Parameter Criteriax HM-48 HM-103

ORGANIC COMPOUNDS (ug/L)

Trichloroethylene 5 20 5500

* See Tables 4.2.1-1 and 4.2.1-2 for source of criteria.
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TABLE ES-~14. COMPARISON OF WATER QUALITY AT SITE 5, FDTA 2, AF PLANT 4,
TEXAS WITH APPLICABLE WATER QUALITY CRITERIA

Sampling Location
Parameter Criteria* EM-19 HM-51 HM-66

ORGANIC COMPQUNDS (ug/L)

1,2-Dichloroethane 5 27000
Trichloroethylene 5 9 420000 29
Toluene 2000 96000

5

Ay

;:‘ * See Tables 4.2.1-1 and 4.2.1-2 for source of criteria.
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TABLE ES-16. COMPARISON OF WATER QUALITY, EAST PARKING LOT, AF PLANT 4,
TEXAS WITH APPLICABLE WATLR QUALITY CRITERIA

Sampling Location

Parameter Criteria* HM-68 HM-71 HM-82 pP-8U
METALS (mg/L)
Chromium 0.05 0.14 0.33
ORGANIC COMPOUNDS (ug/L)
Trichloroethylene 32 1300 19000 7200
Tetrachloroethylene 8 23

* See Tables 4.2.1-1 and

4,2.1-2 for source of criteria.

oy 54

LAk

o

- . -".gav ¥

A W . G

_'- “» ‘:.lll'.'r‘,‘

.

A

At



TABLE ES-17. SUMMARY OF ANALYTICAL RESULTS OF SOIL SAMPLE ANALYSES,
IRP PHASE I1 STAGE 1, AF PLANT 4, TEXAS

Site

Parameter

Range of

Observed Concentrations

Site 17, Former Fuel
Storage Site

Site 15, FSA 2

Site 9, FDTA 6

Site 18, Solvent Lines

Site 10, Chrome Pit 1

Site 14, FSA 1

Site 19, NARF Area

Jet Engine Test Stand

Hydrocarbon fuels

Hydrocarbon fuels
1,1-Dichloroethylene

1,1,1-Trichloroethane
Phthalate esters
Phenanthrene

0il and grease
Xylene
Methyl ethyl ketone

Chromium

trans-1,2-Dichloroethylene

Trichloroethylene
Hydrocarbon fuels
alpha radiation
beta radiation

gamma radiation

Hydrocarbon fuels
0il and grease

ND

ND-4600 mg/kg
0.012 mg/kg

ND-0.022 mg/kg
ND-3.1 mg/kg
ND-0.83 mg/kg

MD

ND

ND

7.1-7.4 mg/kg

0.039-0.0096 mg/kg
0.065-0.17 mg/kg

ND-59,000 mg/kg

6.7-12.4 pCi/g

10.0-23.1 pCi/g
ND

ND-1700 mg/kg
ND-2000 mg/kg

s W W BV A Wy

ES-37

NN R N N R A1 VT R A IR B R SN

Coap 2 20
- NP LL

1
b

e ¥

AR AR ol e KR XXX

e :-."‘}'r'*' e

'-; 2, 4
oY

»
[4

LI



B N O O K N U R P T R R T Y Y Y Y oY N U N L T U T T s v T R W A U WS WA YA =

7
i
RADIAN :
N
&
following sites appear to exhibit levels of soil contamination of potential b
concern: :*
o  site 15, FSA 2; -
o Site 9, FDTA 6; and ;
o  Site 14, FSA 1. ~
]
White Settlement Groundwater Pumping Effects <)
An investigation of the pumpage effects of the City of White "}
Settlement's municipal wells was performed on the groundwater to determine the E;
zone of influence, long-term drawdowns (if any) and the influence on the Q&
direction of groundwater flow in the Paluxy aquifer beneath the Plant 4 area. i?
Groundwater flows and drawdowns were determined by reviewing existing geologic :if
and hydrologic information and current pumpage records for the City of White -:,
Settlement. These data were supported by comparing actual water level data to E:\
simulated results from a simple finite-difference steady-state groundwater i
model (Koch, 1984). Drawdowns were predicted after years 1, 3, 5, 10, 15 and o
20, assuming that wells continue pumping at the current capacity for 20 years. EE
3
Results of the simulation, as well as existing information related to ¥
] groundwater flow in the Paluxy aquifer, indicate that groundwater beneath the i;
Plant 4 area is influenced to some degree by the withdrawal of water by nearby %.
municipal wells. The analysis also suggests that fairly significant drawdowns ?‘
can be expected near pumping wells, which in turn could direct groundwater to :‘
r flow from Lake Worth and AF Plant 4 toward these wells. Considering water ;;f
quality, there appears to be a logical concern about the potential for E?
1 contaminants originating at AF Plant 4 to migrate toward these wells. §$
L F\.
: Well Network Selection for Future Monitoring Efforts E}“
The total system of wells at AF Plant 4 was evaluated to design an E_-
optimal well network for future monitoring efforts. The objective of ;
) designing an optimal monitor well network was to decrease the number of R
3
o
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samples needed to adequately represent groundwater quality and the hydro-
geologic conditions in the aquifer. The wells evaluated consisted of the 87
upper zone monitor wells installed by Hargis and Montgomery and Hargis and
Associates and the nine upper zone wells installed by Radian. In addition to
the upper zone monitor wells, the Paluxy Formation monitor wells have been
evaluated with respect to future monitoring efforts at AF Plant 4. The
selected well network for Plant 4 includes 64 upper zone monitor wells

(HM-series) and all of the currently active Paluxy Formation monitor wells,

ALTERNATIVE MEASURES

el

At

Alternatives were considered for further IRP activities at each site

ks

investigated in the Phase II Stage 1 study. Types of alternatives considered

include continued monitoring, additional field investigations, no further

W W e
1

action, and advancement to Phase IV Remedial Action planning.

o Py

For those sites anticipated to require Phase IV remedial actioms,

».
)
'
Y

remedial options were identified at a general, conceptual level., However,

-
2
-

since General Dynamics is initiating complete, plant-wide remedial action

’..

planning at the present time, the examination of alternatives presented in
this study should be considered to be a limited and preliminary overview of

general alternatives. Recommendations for selection of alternatives should be

-

based on the detailed planning currently underway.

RECOMMENDATIONS

Tl 0 ot jn R Py

o

oYy

Table ES-18 summarizes the recommendations from the Phase II Stage 1

v 8
A

investigation at AF Plant 4, The sites are categorized as follows:

oy e o 0l N I
s

Category 1 Sites — No Further IRP Activities

',{

The following sites were investigated during this and previous

RKACAAS

studies and found to currently contain little or no hazardous material. On

the basis of this finding, no further action is considered or recommended for:

»
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¢] Site 17, Former Fuel Storage Site;
o] Site 2, Landfill 2;

o) Site 4, Landfill 4;

o Site 6, FDTA 3;

o Site 7, FDTA 4;

o Site 18, Solvent Lines;

o NARF Area; and

o Jet Engine Test Stand, Building 21.

Individual wells at the various sites should continue to be cunsidered for

inclusion in a plant-wide monitoring program.

Category 2 Site - Additional Phase I1 Effort Required

Site 15, Fuel Saturation Area 2, was studied during this program but
insufficient data exist to fully characterize the nature and extent of
contamination, Additional Phase II investigations will be required. The

following action is recommended.
o Installation of two upper zone monitor wells downgradient (west
and north) of the site to determine the character of upper zone

groundwater exiting the site.

Category 3 Sites — Ready for Phase IV Actioms

The following sites were investigated during this and previous
studies and found to contain varying levels of hazardous material. All of
these well-characterized sites should be released for Phase IV planning, as

appropriate.

o Site 1, Landfill 1;

o) Site 3, Landfill 3;

o) Site 12, Chrome Pit 3;

o Zone 1 (Sites 13, 11 and 8);
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o) Site 20, Wastewater Collection Basins; ®
o  Site 10, Chrome Pit 1; g
‘I
o Site 16, FSA 3; :' )
o) Site 9, FDTA 6; nf
W
o Site 5, FDTA 2; and
o Site 14, FSA 1. IS8
A
Z'_:j,
Individual wells at the various sites should also continue to be considered :»._';'
for a plant-wide monitoring program. ;
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1.0 INTRODUCTION

The Department of Defense (DOD) is conducting a nation-wide program
to evaluate past waste disposal practices on DOD property, to control the mi-
gration of hazardous contaminants, and to control hazards that may result from
these waste disposal practices. This program, the Installation Restoration
Program (IRP), consists of fou. phases: Phase I, Initial Assessment/Records
Search; Phase II, Problem Confirmation/Quantification; Phase III, Technology
Base Development and Phase IV, Operations. The United States Air Force is
conducting an IRP investigation at Air Force Plant 4 near Fort Worth, Texas.
Radian Corporation has performed this Phase II Stage 1 Field Evaluation under
USAF Contract No. F33615-83-D-4001, Delivery Order 27.

1.1 Purpose of the Investigation

The purpose of this investigation was to define the presence,
magnitude, extent, direction and rate of movement of any identified
contaminants. In addition, the body of geologic and chemical data developed
by General Dynamics, operator of the plant, was to be used in the
irvestigation. Finally, additional investigations required beyond this stage,

including an estimate of costs (provided separately) were to be determined.

A contaminant source investigation at AF Plant 4 was conducted to
determine: (1) the presence or absence of contamination within the specified
areas of the field survey; (2) if contamination exists, the potential for mi-
gration in the various environmental media; (3) the extent/magnitude of con-
tamination on AF Plant 4 property; (4) the potential environmental
consequences and health risks of migrating contaminants, based on state or

federal standards for these contaminants.
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e
_ 1.2 Duration of the Program
ﬁ Authorization to proceed on this study was given on 13 September
b 1985, Field activities began in November 1985. The field work consisted of

geophysical surveys, a soil gas survey, coring and sampling of near-surface

.

soil at various locations, installation of upper zone and Paluxy groundwater

w’

*g monitor wells, surface water sampling and sampling of groundwater from

f completed wells. Field work was completed in August 1986.

fﬂ; 1.3 Waste Disposal Practices

'E- The following summation of the waste disposal history of AF Plant 4

is from the USAF Phase I IRP report (CH2M Hill, 1984).

i

Industrial operations have been continuous since Air Force Plant 4

went into production in 1942. Plant operations center around the production

i; of military aircraft and associated equipment. Manufacturing of aircraft and
\i: associated equipment results in the generation of varying quantities of waste
:;' oils (including lubricating oils, hydraulic fluids, and coolants), recoverable
"% fuels, solvents (including degreasers and paint thinners), paint residues (in-
‘1 cluding waste liquid paints and paint booth sludges), and spent process chemi-
?ﬁ cals (including acids, caustics, chromium, and cyanide solutions). The total
,i; quantity of these wastes currently ranges from about 5,500 to 6,000 tons/year.
i Y Development of this information was based on interviews with General Dynamics
. personnel, previous reports, and Monthly Waste Shipment Reports from 1981
if through 1983. Since waste quantities depend on the levels of contractor ac-
':: tivity and vary from one time period to the next, the total quantities may
EE have been higher in the past during periods of heavier production.
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Past (based on information obtained from files and on the best
recollection of interviewees) and present waste disposal practices are summa-—

rized below:

o 1942-1955: 1In general, waste oil, solvents, recoverable fuels,
paint wastes, and spent process chemicals were disposed of at
on-site landfills. Some of these materials, e.g., oils, sol-
vents, and fuels, were burned at the landfill in surface pits.
Wastewaters containing process chemicals, including chromium

A and other metals, were discharged to the sanitary sewer system,

which went to the City of Fort Worth treatment system.
Washwater from paint booths and water containing residual oils

were also discharged to the sanitary sewage system.

o 1955-1966: Wastes were handled in the same manner as in the
previous period, with few changes. Waste oils, recoverable
fuels, and spent solvents were disposed of in the landfills and

' also burned in fire department training exercises at designated

fire department training areas.

o 1966-1970: Waste oils and fuels continued to be disposed of at
on-site landfills and burned in fire department training exer-
cises. Solvents, waste paints, and process cyanide solutions
were disposed of by contractor. Other wastes continued to be

discharged to the sanitary sewer system.
4 o 1970-1975: Waste oils and fuels, solvents, process cyanide
chemicals, and paint wastes continued to be disposed of in the

same manner. Other process chemical solutions, rinse waters,

and paint booth wastewater were treated by a newly installed

1-3
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chemical waste treatment system that removed metals and

neutralized acids and bases.

o 1975-1983: Waste oils were disposed of by a contractor and, to
a lesser extent, by burning with recoverable fuels at fire
department training exercises. Solvents, process cyanide
chemicals, and paint wastes continued to be disposed of by
contractor. Paint booth washwaters and some waters containing
residual oils were discharged to the chemical waste treatment
system and also to the industrial wastewater collection system,
which dishcarged, untreated, to the sanitary sewer system.
Other process chemical solutions continued to be discharged to

the chemical waste treatment system.

o 1983 to present: Wastes continued to be disposed of in the

same manner as in the previous period, except that all waste
oils and recoverable fuels were disposed of contractor, and

none were burned in fire department training exercises.

1.4 Location and Site Descriptions

AF Plant 4 is located six miles west of the center of Fort Worth in
Tarrant County, Texas (Figure 1-1). Lake Worth borders the facility on the
north, Carswell AFB on the east, and the community of White Settlement on the

west and south.

Phase II Stage 1 work at AF Plant 4 has focused on the 21 waste
sites and four study topics listed in Table 1-1. Brief descriptions of the
locations and features of the Phase II sites and study topics are provided
below. The 21 waste sites (including the three Zone 1 sites) and the fuel
storage tank are shown in Figure 1-2., Sites are presented and discussed in
the order in which they appear in the Delivery Order. The additional study

topics are not plotted because the areas they cover are too large and diverse.
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TABLE 1-1. IRP PHASE II STAGE 1 SITES AND STUDY TOPICS AT AF PLANT 4, TEXAS .

.

%

SITES: e
Site 1, Landfill 1

Site 3, Landfill 3 -’E

Site 12, Chrome Pit 3 ,_'_:_

Site 17, Former Fuel Storage Site ;ﬁ

Site 2, Landfill 2 ;"

Site 4, Landfill 4 ::"

Zone 1 (Site 13, Die Pits; Site 11, Chrome Pit 2; Site 8, >

Fire Department Training Area 5)

yre
5 %5582

Site 15, Fuel Saturation Area 2

Site 20, Wastewater Collection Basins

Site 16, Fuel Saturation Area 3 E
Site 9, Fire Department Training Area 6 ::
Site 6, Fire Department Training Area 3 ™
Site 7, Fire Department Training Area 4 !
Site 18, Solvent Lines '_:.
Site 10, Chrome Pit 1 ::’
Site 5, Fire Department Training Area 2 ’.'J'
Site 14, Fuel Saturation Area 1 :.
Site 19, Nuclear Aerospace Research Facility (NARF) Area o
Jet Engine Test Stand, Building 21 E-‘
oy

ADDITIONAL STUDY TOPICS: ;:
East Parking Lot :.\
Fuel Storage Tank i:
Lake Worth Monitor Well ")
Ambient Monitoring t
g

2y

\’

N

N
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Most of the site information was obtained from the Installation Restoration

Program Phase I IRP records search report (CH2M-Hill, 1984),

Site 1, Landfill 1

From 1942 until about 1966, several types of hazardous and
nonhazardous wastes were reportedly disposed of in Landfill 1. These wastes
included drums of liquid and contents of tanks and bousers loaded with
chemical wastes (solvents, thinners, paints, etc.). Contaminated oils, fuels,
and hazardous wastes containing metals, chromate sludges, and cyanide are

suspected to be present at this site.
Since it was closed during the 1960s, extensive remedial action has
been conducted at this site. The major action was the removal of 11,000 cubic

yards of earth and the installation of a drain field (Fremch Drain No. 2).

Site 3, Landfill 3

From about 1942 to 1945, this site was reportedly was for disposal
of wastes, including hazardous wastes congisting of mixed oils and solvents.
At least one pit (possibly more) present in this area during ihe 1940s was
used for holding and burning some of the liquid wastes. Other wastes are
suspected to have been disposed of on the ground and later buried. From 1966
until 1967, fill dirt and rubble were used to finish filling and grading this

site,

Site 12, Chrome Pit 3

Chrome Pit 3 was used for the disposal of chromate and other chemi-
cal wastes from about 1957 until 1973. Barium chromate sludge, dilute metal

solutions, and drums of unidentified liquids were disposed of in this pit.
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Site 17, Former Fuel Storage Site

A 100,000-gallon above-ground JP-4 storage tank from the early 1940s
was relocated from here in 1962. Sampling at this site in 1982 confirmed that
soils and underlying groundwater are contaminated by fuels and other organic

compounds.

Site 2, Landfill 2

The site originally consisted of some low areas and a livestock wa-
tering hole. Most of this site was reportedly filled with comstruction
rubble, plaster, and fill dirt during the early 1940s. However, 1962 aerial
photographs show some activity at the stock watering hole at this site. This
area was reportedly used for the disposal of lumber and tires and was assumed
to be periodically burned. No reports exist of hazardous substances being

deposited at this site.

Site 4, Landfill 4

Landfill 4 was reportedly used for the disposal of clean
construction rubble from 1956 until the early 1980s. Aerial photographs and
a 1973 memo indicate that other types of wastes may have been disposed of at

this site from 1966 until at least 1973, This evidence seems to show that

small quantities of hazardous wastes (solvents, oils, fuels, thinners, etc.)

are present in this landfill.

Zone 1

Three sites were combined into one zone for study purposes. De-

scriptions of these sites are given below.

1-9
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Site 13, Die Pits: These pits were used for the disposal of

chromate sludges, metal solutions, and other chemical wastes until 1962, when
the site was graded and the entire die yard was paved. One Phage I
interviewee reported that some of the contaminated soils at this site were
spread around the die yard during the grading and leveling activities. The
site of the original pits was excavated in 1983-84. Soils from other parts of

the die yard were not analyzed at that time.

Site 11, Chrome Pit 2: According to the Phase I study,

miscellaneous liquid and solid wastes, in addition to chromate solutions, were
probably disposed of here. Neither interviews nor aerial photographs could

confirm the exact location of this site.

Site 8, Fire Department Training Area (FDTA) 5: This site consisted

of a shallow pit in which waste fuels, oils, or chemicals were deposited for
training exercises. This site, which has been graded and paved, is located in

the die yard area south of Warehouse 1,

Site 15, Fuel Saturation Area 2

This site reportedly became saturated with fuels from leaks in

buried fuel lines between the 1970s and early 1980s.

Site 20, Wastewater Collection Basins

Two concrete-lined waste basins, each with a capacity of
approximately 85,000 gallons, are used to collect and settle suspended solids
from chemical wastewaters before discharge to the City of Fort Worth sanitary
sewage system, The basins have been in use since about 1966. Evidence
indicated that several gpills of vapor degreaser tanks in the Process Building
have occurred since installation of these tanks. Some of the spilled
chemicals (primarily trichloroethylene) have flowed to the basins via floor
drains, These basins are sguspected of being a possible source of organic

chemical and metal groundwater contamination.
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Site 16, Fuel Saturation Area 3

X This site reportedly became saturated with fuels from leaks in
! buried fuel lines between the mid-1970s and the early 1980s. This site is the

subject of current remedial action planning by Intellus.

Site 9, Fire Department Training Area 6

Before 1970, training exercises were conducted twice a year at this
site. After 1970, exercises were conducted at monthly intervals.
Approximately 250 gallons of waste fuels and oils were reportedly used for
each exercise. In addition, the Phase I report indicated that larger
quantities of contaminated fuels and oils were probably deposited in the FDTA

between exercises.

Site 6, Fire Department Training Area 3

Training exercises at this site also used about 250 gallons of waste
N fuels and oils per exercise. Its location and current condition could not be
accurately determined because it is not visible on historical aerial

photographs.

A Site 7, Fire Department Training Area 4

The same type of training exercises were conducted here. This site
is not visible on historical aerial photographs, so that its location and
current condition are not accurately known. The area is also believed to have
received fill material originating from a foundation excavation at the

Administration Building.

1-11

G T T S R 0 N T R T R L T L L L G T AR A RN VT T RS A et



CORPORATION

Site 18, Solvent Lines

These lines reportedly leaked during the 1940s before they were
drained, capped and abandoned in 1944. The Phase I study could not determine
the actual locations of the leaks, These solvent lines reportedly contained

xylene, methyl ethyl ketone, and kerosene.

Site 10, Chrome Pit 1

Miscellaneous liquid and solid chemical wastes, in addition to
chrome wastes, were probably disposed of at this site. The actual location of
this site is thought to be somewhere beneath the Process Building, but the
Phase I report could not accurately confirm this. No monitor wells exist in

the immediate vicinity of this site.

Site 5, Fire Department Training Area 2

Exercises were held infrequently (twice a year) at this site.
However, disposal of waste oils and fuels and uncontrolled burns may have been
more frequent. This site is located under the pavement in the west employee

parking area.

Site 14, Fuel Saturation Area 1

The ground at this site, located just west of the Parts Plant,
reportedly became saturated by fuels from leaking fuel lines from the
mid-1970s to the early 1980s. This site is the subject of Phase IV Remedial

Action planning by Intellus.

1-12
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Site 19, Nuclear Aerospace Research Facility (NARF) Area

The Nuclear Aerospace Research Facility (NARF), formerly located at
the north end of AF Plant 4, housed several experimental atomic reactors be-
tween 1953 and 1974. The facility was decommissioned and disposed of by

contractor in 1974.

Jet Engine Test Stand, Building 21

This site was not previously identified in Phase I. The jet engine
test building is located north of a fuels test area, previously identified as
Site 16, a known area of fuel contamination. The sump downslope of Building
21 was constructed in 1975 and collects water used for cooling, noise
suppression, and clean-up in Building 21. This water is pumped into the
industrial waste line. The area immediately south of Building 21 contains two
underground tanks that were once used for fuel storage. These tanks are being
investigated as potential sources of contamination under a separate
underground tank investigation being conducted as part of IRP activities by
the operating contractor, General Dynamics. Outfall 3 is downgradient of
Building 21, and is regularly sampled as part of IRP and NPDES monitoring

activities.

1.5 Additional Study Topics

In addition to the studies associated with the waste sites discussed
above, additional study topics were identified for inclusion in the Phase II

investigation. These topics are discussed below.

Ambient Monitoring

Several wells installed and distributed throughout the plant area of
AF Plant 4 are not associated with a particular waste disposal site or
suspected spill area. Groundwater from these wells was sampled and analyzed

to gain a complete view of groundwater quality at AF Plant 4.

1-13
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East Parking Lot

Five wells located in the vicinity of the East Parking lot were sam-—
pled during the Phase II Stage 1 investigation., The purpose of this
investigation was to test for the presence of contaminants in the vicinity of
a suspected zone of communication between the upper zone and the Paluxy

aquifer.

Fuel Storage Tank

This area is the location of a 100,000-gallon above-ground JP-4
storage tank created in 1962. An existing upper zone monitor well was sampled

for the presence of fuel contamination.

Lake Worth Monitor Well

This area is in the northern part of AF Plant 4 that borders -Lake
Worth. The well was sampled to determine the character of the groundwater in

the vicinity of Lake Worth.

White Settlement Groundwater Pumping Effects

This study evaluated the long-term effects of pumping by the city of
White Settlement on water levels and flow directions in the Paluxy aquifer.
The purpose of the evaluation was to predict the likely direction of movement
of any contaminants in the Paluxy aquifer, as well as the effects of pumping

on this movement.

Literature Search

A literature search of local hydrogeologic conditions was conducted
and documented in the report. The results of that search are contained in

Section 2.
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Well Inventory

211 of the wells existing on AF Plant 4 at the time of this
investigation were inventoried and grouped into subsets associated with a

particular site, zone, or ambient area.

Well Network Selection

The total system of wells was evaluated, and an optimal well network
redesign was recommended for future monitoring efforts at AF Plant 4. This
recommendation can be found in Section 4.3.27. Wells not considered necessary
to the integrity of the chemical and hydrogeologic data base were identified

as candidates for abandomment.

Well Abandonment Procedures

As part of this investigation, available methods of well abandonment
were evaluated and a candidate method or technique was recommended. This

recommendation can be found in Cection 4.3.25.

1.6 Sampling and Analytical Program

The sampling program at AF Plant 4 involved collecting soils, sur-
face water, and groundwater. Soil samples were collected with a Shelby tube
or split-spoon sampler during drilling activities or by use of a hand auger.
All soil samples were placed in individual glass jars and frozen. Surface
water was collected as grab samples. Permanently installed electric pumps
were used to collect groundwater from the Paluxy monitor wells. The remaining
wells were sampled using a "Tri-loc" portable submersible pump or a Teflon

bailer.

All water samples were chilled to 4°C., In addition, samples
collected for purgeable aromatics and xylene analysis were preserved with

hydrochloric acid (HCl) to pH<2. Samples collected for oil and grease and

\
|
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hydrocarbon fuels analysis were preserved with sulfuric acid (HZSOA) to pH<2.

2?: Samples for metals analysis were preserved with nitric acid (HNO3) to pH<2.
%5 All samples were shipped to Radian Analytical Services for analysis. The
r“ schedule of analyses is summarized in Table 1-2,

KA

a5 1.7 Investigative Personnel

49N

:'.;

", The AF Plant 4 Phase II (Stage 1) investigation was conducted b
helh g g y
J staff from the Austin, McLean and Sacramento offices of Radian Corporation.
"; Francis J. Smith, Contract Program Manager, was responsible for the
4 contractual administration of the program. The overall technical program was
o,

e directed by Lawrence N. French, Senior Geologist and Certified Professional

' Geological Scientist. Mr. French directed all activities of the program and
f{; participated directly with USAF personnel.

e
o
' The geophysical surveys and soil gas investigations were supervised

">
¥ by Mr. Peter A. Waterreus. Soil sampling activities and monitor well
o installation were supervised by Mr. French, Mr. Waterreus, and Tobin K.
.

A

Walters. Monitor well sampling activities were conducted by Neil A. Robinson,

22

';ﬁ Arthur H. Morrill, Fred R. Snyder, Wendy J. Johnson, Wallace J. Hise, and Mr.
E -
T Walters. Mr., Walters evaluated the effects of White Settlement pumpage and
'Sg Gary D. Henderson evaluated the long-term monitor well network. Mr, French
:ﬁ: and Ms. Johunson were the principal authors of the draft report. Cartographic
:;5 and technical illustrations were prepared by Jill P. Rossi. Ann E. St.Clair
=" and William M. Little provided senior technical staff review and editing.
ﬂi Dr. F. L. Shore provided review of chemistry data and interpretation. Table
LE? 1-3 summarizes the project individuals and their functions/roles. Appendix J
Sj: contains resumes for the primary individuals.
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TABLE 1-2., ANALYTICAL SCHEDULE FOR SOIL AND WATER SAMPLES, IRP PHASE 1I,
STAGE 1, AF PLANT 4, TEXAS
Sample Fuel
Site Location Type WOC BNA O Metals HC Xylene Cr MK RAM
1 Llandfill 1 G X X X
W X X X
3 Landfill 3 G ¥ X X
12 Chrome Pit 3 G X X X
17  Former Fuel Storage Site G X
S X
2 Landfill 2 G X X X
4  Landfill 4 G X X X
) X X X
Zone 1 G ¥ X X X
S X X X
15 Fuel Saturation Area 2 G X X
S X X
20 Wastewater Collection Basins G X X X X
S X X X X
16 Fuel Saturation Area 3 G X X
9 Fire Dept. Training Area G X X X X
(EDTA) 6
. S X X X X
6 [IDIA 3 G X X X
18 Solvent Lines G X X X
S X X X
10 Chrame Pit 1 G X X
S X X
5 FFTA2 G X X
14 Fuel Saturation Area 1 G X
S X
19 NARF Area G X X X X X X
S X
Jet Engine Test Stand, G X X
Building 21 S X X
w X X X
Anbient Monitoring G X X X X X X
East Parking Lot G X X X X X X
Fuel Storege Tank G X X
Lake Worth Monitor Well G X X X
Samples: G = Groundwater; W = Surface Water; S = Soil
VOC = Volatile Organic Campounds
BNA = Base Neutral and Acid Extractable Campounds
0&C = Cil and Gresse
Fuel HC = Hydrocarbon Fuels
Cr = Chram
M¥ - Methyl Ethyl Ketune
FAM = Falicactive Materials (Alfha, beta, and gamrma radicnuclides)
-
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TABLE 1-3. AF PLANT 4 IRP PHASE II STUDY TEAM

Function/Role

Individual

Smith
French

Waterreus

Walters

Robinson
Morrill
Snyder
Johnson
Hise
Henderson
Rossi
Shore

Little

Contract Program Manager

Technical Director

Geophysical and soil gas surveys, monitor
well installation, soil sampling, report

preparation

Monitor well installation, White Settlement
pumping effects

Water sampling

Water sampling

Water sampling

Water sampling, report preparation
Water sampling

Long-term monitor well evaluation
Cartography, technical illustrations
Chemistry review

Technical review

A. E. St. Clair Technical review

Subcontractors:

Delta Geophysical Services - Geophysical survey
Tracer Research Corporation - Soil gas study

Southwestern Laboratories - Upper zone monitor well installation and soil
sampling

Underground Resources Management, Inc. - Paluxy monitor well installation

Sempco, Inc. - Well location and elevation surveying
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2.0 ENVIRONMENTAL SETTING
o ”
s The following discussion of the basic features and history of the AF )
»: Plant 4 environmental setting, which sets the context for evaluating the re- E
» sults of the current study, is derived primarily from the USAF Installation !
N Restoration Program Phase I Records Search Report (CH2M Hill, 1984). Informa- A
b tion from that report is supplemented by information from the literature, from ?

the general findings of this study, and by other information supplied by the

USAF. Section 4 contains a detailed discussion of the results of the current

" study. 2
o 3
a 2.1 General Geographic Setting and Land Use :
K
A AF Plant 4 is located six miles west of the center of Fort Worth in Iy
Tarrant County, Texas (Figure 2-1). The plant is bordered by Lake Worth on n
f the north, the community of White Settlement on the south and west and Cars- %
well AFB on the east. The major facilities and physical features of the AF X
R, Plant 4 site are shown in Figure 2-2. A
]
:,l d
) The plant is situated in an area of primarily residential, A
Y recreational, and industrial/commercial land use. AF Plant 4 is the principal
] industrial uger of the area. Recreational land use includes the Y.M.C.A.'s Y
K Camp Carter and various parks on the shores of Lake Worth. J
$ l
! 2.2 Physiographic and Topographic Features E
N !
K AF Plant 4 is located within the Grand Prairie section of the Cen- (
,2 tral Lowlands Physiographic Province. This area is characterized by broad :
G terrace surfaces sloping gently eastward, interrupted by westward-facing es- ”
: carpments. The land is typically grass-covered and barren of trees, except R
i for isolated stands of upland timber. The northwestern part of AF Plant 4 is :
. within the Western Cross Timbers Physiographic Province, which is :
;
@
I
) 2-1
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3

characterized by rolling topography and a heavy growth of post and blackjack

oaks.

The topography of the plant is fairly flat except for areas near the

creek parallel to Meandering Road, which discharges to Lake Worth, Farmer's

) Branch and the Trinity River. Land surface slopes gently northeast toward

g
s' Lake Worth and east toward the West Fork of the Trinity River. Elevations

e range from & high of approximately 627 feet MSL at the southwest corner of the

plant to a low of approximately 600 feet MSL north of the plant at Lake Worth,

Surface drainage at AF Plant 4 is intercepted by storm drains and

V: culverts and is discharged to Lake Worth, the Meandering Road Creek, or a

tributary of Farmer's Branch. AF Plant 4 is partially drained by Farmer's

Branch, which in turn discharges into the West Fork Trinity River east of A
Carswell Air Force Base. Figure 2-3 shows the direction of surface water flow

at AF Plant 4.

A Y ey

¢ T

2.3 Geologic and Hydrogeologic Conditions

Surficial Soils by

LR Ry by bt UL AN

The U.S.D.A. Soil Conservation Service has identified two similar

sRS84AN

soil associations at AF Plant 4, Most of the surficial soils of the instal- h

lation area are nearly level or gently sloping clay soils of the Sanger-

Purves-Slidell and Aledo-Bolar-Sanger associations. Soils of the Sanger-

Purves-Slidell association occupy most of the area at AF Plant 4, The Aledo- by

54,4

Bolar-Sanger asgsociation exists only in a thin gtrip along the northern bound-

T e,

ary of the plart. These soils are described in Table 2-1 and shown on Figure .

2-4.

Lithology

A geoicgic secti1on showing the geoulogic formations beneath AF Plant

“« 18 pregerred n Figure [ ' escriptions and propetrties of unitE pertinent
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TABLE 2-1. SOIL ASSOCIATIONS FOR AF PLANT 4, TEXAS

Thickness Permeability

Association Description (inches) (cm/sec)
Sanger—-Purves—-Slidell: Clay loam 8-80 <4.2 x 10:2 to
Clay soils of nearly Clay over 3x10
level to gently sloping bedrock
uplands. Silty clay
Aledo-Bolar-Sanger: Clay loam over 8-70 <4.2 x 10:4 to
Loamy and clayey soils bedrock 9 x 10
of gently sloping to Clay loam
moderately steep up-
lands.

SOURCE: U.S. Department of Agriculture, 1981, Soil Survey of Tarrant County:
Soil Comservation Service, 218 pp.
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Approximate Elevation,

Hydrogeologic Units mF::;. Am | Geologic Units

700

Upper Zone Alluvium
Goodiand Limestone
Wainut Formation

Goodland/Walnut Aquitard

Paluxy Aquifer : Paluxy Formation

Glen Rose Aquitard Glen Rose Formation

il
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Legend:
. 4]  Alluvium

% Limestone
Sandstone
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Twin Mountains Aquifer Twin Mountains Formation

Figure 2= . teneralizsed stratigraphin: columm gt AF Plant o, Toxae
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to this study are summarized in Table 2-2, From youngest to oldest, the geo-
logic units of interest to AF Plant 4 are as follows: 1) Quaternary Alluvium,
2) Cretaceous Goodland Limestone, 3) Cretaceous Walnut Formation, 4) Creta-

ceocus Paluxy Formation, 5) Cretaceous Glen Rose Formation, and 6) Cretaceous
Twin Mountains Formation., Only the first four are exposed at the surface at
Plant 4. Except for a thin strip along Meandering Road Creek and Lake Worth,
the surface is blanketed with alluvium and man-made fill. The locations and

extent of the bedrock units at the plant are shown on a geologic map, Figure

2-6.

The majority of the plant is covered by alluvium deposited by the
Trinity River during flood stages. The alluvium is composed of gravel, sand,

silt, and clay of varying thicknesses and lateral extents.

The Goodland Limestone and Paluxy Formation are exposed in very
small sections along the north and northwest boundary of the AF Plant 4, along
Meandering Road Creek and Lake Worth. The Goodland is a chalky-white, fossil-
iferous limestone and marl, The Walnut Formation is a shell-agglomerate lime-
stone with varying amounts of clay and shale. Although the Glen Rose Lime-
stone and sandstones of the Twin Mountains Formation are not exposed at AF
Plant 4, these formations are important in understanding the hydrogeology of

the AF Plant 4 area.

Structure

AF Plant 4 is located in a structurally stable setting (the Texas
craton), west of the faults that lie along the Ouachita Struc