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SR 35, CRRIEWELL AIR FORCE BASE
BRESULTE OF CONTAMINATION INVEETIGATIONS
U2 ARMY CORPE OF BNGINEERE, PURY WORTH DISTRICT

1.0 IWTRODUUTION

A the resguest of Larsweall Baze {(CAYR}, and undey

dirvective from the Teagax ?a?aw o {THCY  {lettsr dated 15

April 19%1Y, the U2 Arzmy Corp ¥ Pngineers, Fort Worth District

(CRSWE Y has conducred zsite 119@0?1 mtions Lo determine the extent

of contamination of soil and ga&umﬁ watayr a5 a resnlit of leakage of

JP~4 at the Spot 33 parking aves. Losation of the study area 18
own i FLgure 1. 3Site Hap.

2.0 INVESTIGARTIONE

2.% Previcus Investigations

Pravious investi atiumh of the ive had bDeen gounducted by
MAXIM Enginsers, IND. and contyract with CAXE. Results of the
investigations werse pubiibﬁﬂd in a report dated October 26, 1390
and entitied, “Limited Zubsurface Investigation, Hydrant Fueling
System Spot 35%. ?hw~ aa«autzw&tgxn consisted of drilling and
sampling 9 soil Vuxxnga n% instelling 3 monitowing wells. The
three monitoring wells, labelsd MM-l, ME-2Z, and MW-3, were alsc

nhserved and gamplead dﬁrimg %Lxﬁ investigation.

2.3 Current Investigations

CESHE investigaticns consisted of drilling 11 soil borings and
ingtalling 10 monitoring wellsz dn  the vicinity of BSpot 35
Loeaticns of the borings and monlitoring weli sre shown on Figure

Mde

1. Beil samples from szach boring wers analiyzed in the Corps of

..... Engineers Zouthwastern P=vzfzom Laboratory, Dallas Tezas fov
eoncentyations of bDenpeng, Lolusne, eth”'bwaaeme, and  xyliene
(BETELY, btotal recov &ka? & petrsleum hydroecarbons {TRPEH), and for
trichliorcethane {(TCE}.

11 aia1t¢Ju T hb@ ving menitering wellsz at the
gite, CESWF installed 140 monitoring wells in order Lo
dete“mln& the L“dr&ulzg»rﬁ fmnt at the site and to determinge the
extent of contaminant wmigration from the site. The locations of
all borings and monitoring wells installed Dy the CWSHWE are shown

on Figure 2. A lebler report of nﬁingg wins giwen to CAFB in

cetehes 1952 detailing the reﬁultﬁ ¥ omositoring well installation

and initial sam pling, AL that tim& CHER regquested that LE"NF
+ ¢ ; ;

perfom reguirved zampling and analyses of the monitoring wells
duri 2y FY 3%21 ﬁﬁ& furpigh a weport at the end of ?Y %2
Concentrations BYEK and TRPE in the ground water were moenibtore:

!
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in July 1

3.0 SITE CONDITIONS
3.1 Zite Ceology
The Spot 35 gite La

.5 encountersd, in desoen:

i'.";. ,13,‘:.&;.,
gray with dephh. The sand

shale or limestonse bhadrock. Of
RN ¥ tieity, and dark brown, ba

than bthe Trinity Hiver i}mui g»m

...i.z‘:-g

(1"/ WHE

inte

grained with c”uvwkﬁawx limy gyravel

with depth. Gravels encountersd

MWD, and M¥W-1l4, were desovibed as

socasional cobble size.

b 4
top of bedrock which sonsisted
bogs of borings and recouds of
i

inciunded in Appendiz 1.

B~14 whare shale was
rise in the underiving bedrook
spot 35,

3.2 (Ground Fatar

Ohwervations of staric water lovels neasured i
werd d

to sampling each wmonitoring

Thne thickpess of ths a2l
generally ranged from 24 Lo 2%
sncounbared at

ALi

ol
T

iuvial
fean.

.. - . .,
a;zviﬁzzf 2

Sozoribe:

Vi andy

P,

[P,
L

wOnitoring  we

30

Lo the west and

B shmwﬂ

observabtionsy indicate an sagt-stubheasterly
water movement afrozss Lhe site.

shown on Figure 3. The map was 1

watar table measursments taken in
o Lluctustion during heasvy rainfall

subbtle, and could bhe subison

perviods. The ground waber iz mig

ZOnEs which lie just above the
tatic level of ithe ground wag
ndicating the aguilfer i
3

A,

zone in

; 5 g 3 en ¥ P

18, 1t dowsn’t appesr that
Y

aver, The alliuvisl
Cgatbnunuw &ﬂvmﬁw

4.0 CONTARINATION
4.3 Bails

Soil samples taken from

grating through the
shale/linestone bedros
serally oocurs within
der water table condit
overliying <clay
CULs 18
aguifer
ground water

m‘-»"ﬁléf?\

REE 4

$7! which the ground water oc
ite; however,
shwsical makeup and ¢
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ME-10, MWL, and M&wlﬁv Thie heavi

servad
yivision
=sing iﬁui“uib._
prazsents Lhe
uhci» SO0 ,i. 3
rhe ME-4 Lori
Hite. Eoil

TRPH were found i

of Engilnsers Soubhwasalern
analyvzed for BTEX and TRPH
respectively. Table 2
anslyases. Tabkble 2 shows
~ations of RTEY wers found in
“aﬂwly adijacent Lo th. spill
{greater than 104 mgikgl of
:h& méﬁ;twrgnz well borings: MW-4, MW-~3,
: "nncen;rafxcns of THEPE were

o

e

found within the sand and gravel zones in the borings, p*ob&b-»
d@po ited there bw TREPY contaminated ground w¢ier Ll“wxrg rhirough.
with iLhe emwmm&U‘- of MH-4, nope of the ahove walls arse in &
downgradient ¢ i Gf griy nid watey fisw from the Spot 35 spill

@ita, *Gd@“ﬁﬁ

nolusion that the TRPH contaminationn in tha
so31 at the 2

iz from a souros other than Spot 35

& .2 fDround ¥ater

I

Sampies of the ground wablter were volliscted from wells MW—-1,
MW-Z, and MW~ in Cotobex 1920 by Mazim EZnginesrs, Iosc., and

analyzed for FPEN and TFH. Bdditionsl samples were colliscted and
analyzed by the Corps of Bngineers in July 1931, at the time well
M4 was constructad. In Ootober 1931, wells MW-5 throngh MW-13

were congtructed and all wells were sampled in October 1581, June
1892, and Septembey 1382, ALl me@iwn of the grmmnd water itaken

from the monitoring wells have been anaslyzed in the Corps of
Engineers Southwestern Division &4baratmry for BTEX and THPH using

u?&,aagzoved methods BOS0 and 41%.1 respectively. In addition, at
rhe reguest of Carswell Alr Foroe Base, sawsples odllected in
QQWtwmb#r 1992 were aﬂaVyzaj for Volabile Qrganicos using Method
8240 for the primary purpose of testing for the coenbaminant
vrichloroethene {(TUE) .

Results of analyvsis of ground water performed by Maxin
ineers, inc. are pressnted in “*pwrd&x 1. Results of all
yzes performed by Maxiw the Corps of Bnuinesrs are pragented in

'.w‘

vt

4.2.1 TZobtal BTEX

Table 3 ahows that the amount of total BTEX contaminant in
ground water was never detected in significant concentrations. The
highest amounts detected were in M¥-4 and MW-2 with concantrations
of  2.5%% myglL oandgd 2,024 mg/l. as  expected, the highest
soncentrabticons of BTEX in ground water wers found in MW-4, losated
immediately adiacent to hhe Spob 35 zpill gite. Low concentrations
¥ obotal BTEX were found in ME-13, }~<3'nd 370 feet south of Ipot
35, Weither MW-2 or MW-13 are locatad in a imwngraﬁz@nt direction
of ground water flow from the spill site, indicaling another scvaree
of contamination may De present.

3

&
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RESULYE OF CYERMICAL ANALTSIS - 3041,

MONITORIMG WELLS - CARSWELL AFR, %P0¥7 53

LOTATIRN

DEFTY 16

PARMMITER

fupfig}

{upfhgl

EVHYLBENIANE
tagfiyl

{upfgy

TOUAL FTEN
{ugdig)

TRFH
{wmgfhg}

W3

MW.-S

MHL

b £

Mw.3

Mg

. MW-16

MW.1

MWz

MW.13

8-1¢

RINSATE
.53
LELG
3548
K577

RAI S
LR LN
WOADBIK
OGO
P83 OA

25340
ARt AR

2.3-5.%
$E3 8 LA
BINZATE

38305
8200

[X1%51]
8.530.4
2EER220
AR RS ETN
ZEIZR

LR
25235

i3 i ¢l
FRL238

102
FI R e X)

T SE Ty on
25 LL220 Cun

[RERA L]

it
L
LRy R i Ees
REEIREE e, < i

453
=3
¢
10
< HH
Be1H
37
<THHE
L 3]
@t
AW
< HREY

&R
ey

P

s

<3
<34

H
H

E

i
<320
12443

<3}

Pt
it
245
Ratit ]
2 REEY
<G
$EG
<3

1]
B

K
ety

Eye:
w3

Rt
B2yt
<32

i
34
Bit et
st
2¢
13460
et
friets
3HKKE
FHEKs
FHRKE

AL
L

SR
<i20G

<32

<32

<1z

£3Z
<}

Eg ¥
< 3R
ALY
4295

it
431
i3

L
14
43

R

30

830

S0

RREE

Sauey
acts

K2
HD

®i

Ho

M
W

$4E3
N
i

Pl
I3

o]
K3
NI3
w2
56

{5
NE

i
Wiy

NY:
K
N
5588

NI
ND
NI




1651 equsndsg PURR €1t WB0an aau iR SHR s Tnonuely 4y
S661 S1ny pRmE o AUN B0 Sty 4

pREtitEy

pEE iy

SE

L6 38

e

HISOMOTTHOL

i gy i : 1 peg
- o2 L s 5 N
- F $3 g 16,5062
SO 3 “fa {3 sYy
R %7 Mdd 05 10 HaEL
. . 023} gK 10 3w 6 4GNS
. . Tt PG T s 26 NH
: - 361 UK IS 38w 16130
i STICES $3°2 FHRG T i 16wy ISR
N « » Pras PO Wad 6 ID0Q SRLE TG
- - 2890 SO SCLIT e S 16 9%
. . PRT SEEYT PRGE . “ha 06 NCH
- . Giss 100 T . "l 5.4
F Iy ¥ TR $3 : 38w T
. N N W Y0 L Wkt 08 100 ANRIAX
. £ REELicy RGY o R
: . OG0 TG F¥EAY e
- - 0 Head g ¥
Y SEERD PG $HOO0 G . PR
. » « YT G Wk FEHTHAT AN
- . SIRFEe LG e i T4 J88
- . FROEEG TG : YR I8 NG
- - e o007 3w 5 100
AR YT Y G e “y i e SPolE Y6
N . » Y fEegs) - Hdd 88 300 ANFYRRL
- D [Seahy 150D 8w e
- - OO0 S GEE Y 78 Ny
- . D) HEaps $80D 8w H S
EEY> A T ¥ i 16730y
& * * I $50 ¥dd 86 400 RERNR

FIVEHDY
v...»owrmﬁ.

Rt

[AR

SEIMG

HIVE

SRR VEYL

£ LOSE EAY TIRATEVD © FTTRG DNVEOINGEH
FRIYA - SISLTYRY TYOINERD SO SUHIEEY

tATEYL




1861 quandag ot {13y (B ST iR, BBUIBOI g
YT ATRp POISIBUT b 203N o Tunamepy 5

1400 - ISEFRY SONEEs LYV LA s T8 RS NIHLHONOTNE.

e - €4 §t £ 283 3B 78 JHE
$ge . . - LG X490 T 75 w0
o> . Qps $Ho £t o1 s 18 L0
»% ' @ »% &% »% RN 18U

A% %< %% Ak ws oy a8 D6 I HIEL
108 . ON an i NG ¥ Ta 88
T - . - AR ERTY A% ¥ 6 MO
TN ik QN SEO0S FEG TN H¥w 16 1343

o x4 as s N w4 3 8us §8 By CRIRING

S o » e e 2% & Pdd GG LD XHRIEIYIOL
e egs . SOy OO SOGRP xan 7w 16 HE
faeEs . . AN AN G 1w 16 Nn
pEr s THRKY > TIRNT & N,«mwm TRXY> o™ ,.:.WE 18 L
% Y s e o P ..w.,vmﬁ fa iy

b o - e o o Wad 046 150 WNETIAY
N - SO S SERY 380 ¥ 5 dRE
£ - - - T AW ¥ 28 80
TR O™ FEEEIEEN s FELE TR TERRY 18 16 100
% xx % % w5k « P 1§

3 LT & ™ P e Wedd 985 10O TEANLS
Fogri . Sure | Foy e SrREEe X¥G ¥z 16 GHS
e : . - o ARGQ 38w 6 NI
O o> 2000 FOoD i ww B TGy it 18 100
Ees » o e 2% P 5w 18I0

@ B %% ESs &% Widd I 303 BN

SRV G ” SO SIRYEe SRR ARG ¥ L& 8%
£ - . . oD Aua W 8 M}
TIHRE> LR [iCttng LY T TR gty {4 m prce
P % xx P % s ezt iS5 WY
a% 2% Py PTS &k B ¥ad ¥ 300 HRRIMAR
RIVENIY ey {9l
FAG A THRH P28 S R i 5 R S33M% /LYY HERELENYEYd

5T 048 WA TEIARLWYD - STIHA DRIMGLINGIN
EALYA T CIBATTYNY TTEOINEHD A0 RLIeHY
(L AN E T8V




1567 requissday pajjEmn CF-aalN UBnony oAl Sida SUBGRg 44
1661 Ang pOImISU PN BiYa Sunsonuegy

SOy SEF G GONr O FORT > SO SOy e 6 RS FHAHIROEOY RN
B i) fe 3 £ P e “y8m T4 28
$iTT8 o 0% X3 o7 o F e 6 N
by 94 DEteY g 39 R B “Hus RN
>0 o o0 2% Py 22 3w [ ey
& 2% &% 2% &% P a3 L0 HIHL
F$27 1N L00°8 £y CAR id i 6 48
IR $IN U eI FHOUD WRTD BN 3w T4 MY
81 £ 520 STIVG RGO i 1w 5 30
- . w5 2 w4 &% 18w £6 0% SRR
w& % & R «& o W3 06 3083 ¥RIEWIDL
A S Gy SoRveE SOy ¥ T4 S
HL1°G O LD EVAT R Egecy 48 PR
oY 5y SERY D SESG 00> e L5 3050
e s ey aa ey i IS
wa &% Iy &% o e P 36 I ANENAY
ERIR OO LA OO SON OO B 5 BIS
GLELD o0 > S Ao ST Lo R V6 NS
0P Y TES PoRs PRTCISS HEIRY S oW ¥ R
e e P % Y w2 38w Y
w4 3 Py ETy 28 &% P 8130 MANFIRIATARIN
STYGR SO soaoe SO i 74 B8
SHD LI e 3w Th DA
W AT TR e 16 200
e S ET) » \M»..m w &Y
%% P ETY P Had 3G Ay BMRITHRL
MG FERF G ST iRy A SoEyaRe ik 16 &88
o £000 S $OUR RELOD oo R o4 PR
oFG UE> K STRYG OB [T ER "3 16 10400
TS o @ I & »a ¥ It &y
» K £ ek rH HE T wamﬂw.& M.rv.v .w%.w&..w @éém
LI~ T R D1 APE £ $AR3 5330 RENC SELLBYEYS

§8 LOJR ‘gAY TIZAOWYE ~ LTER UMIBGIINGK

BHIVA ~ SIEATNY ISR A0 SUHISHR

WL IMOD € TRV




£.2.2 Tobal Hscowerable Petroleusm Hydrovarbons

2z shown in Table 3, =21 antrations of TRPHE were
detzoted in all fouw w,xifﬁ%gm r ths Spot 25 spill site
The initial sample ocllectesd from ME- Cotober 1530 containes
174 FPPM TREH., ME-4, installed by tihe Cofpf of Enginesrs, produced

ground watesy c“n;wsr*nw LG omey/ L s
Detober 1381, res ;&xtlwel :
rounds collected in Juns September 1232, the £
TRPH in the four wsllsz grificantly ?f whe 1-2 wmgll
vange, indicabting g purging of the TRPH from the ground water in
the immediate ?iﬁiﬁlhg of

120 mg/Lh in July

4

3 4
in the last %wa samel
s

o
&
2
4]

Bt dn June 18%Z, a water
Lo access of 33,000 mg!L
v 159 the concentrabtion
i 1y high. Az noted

divection of ground wAtar

ourae of contamination is

A particulay point Lo
zample ocllected from ME-13
TREH, alwmest purse produoch,
was 3,100 wmgll, mﬁcllﬁi 3,
alsove, ME~13 iz pob
fiow from Spoct 25%; th
suspechead,

£.2.3 Trichlorosthane

Wateaeyr 8am@i%% soliscted in September 13%2 were analyzed for
volabile crganics, parbtlioularly Lo sse Lf Trichloroethene {(PUE) has
migrated onto the zite. Low lavels of 0B were debtected in wells
MW-£ (0016 mg L) and ME-7 {0,092 mglll.  Levels of TCE in samples
from all other wells were helow the deteotion limit of 0,005 mgll.

‘
-
H
s
-

5.4 OOSCLUSIONS AND RECOMMENDRTIONS
5.1 Conslusions

5.1.1 Toe stuwdy aves s underiasin by an unconfined
atluvial aguifer, approximately 24 oo 2% feet in thickness, and
primaril consigting of sndsriain by  impure  sands  and
gravels, all overliving shale and limsstops badrock.

5.1.2 Tue yr;ngfai« divection of ground waler movement
at the study zite iz towsrd the east-goutheast, Minor fiuchuations
in the water table oocur during rainy periocds,

E.2.3 Levels ¢f total HIEX fmumd in the solls were high
only in M¥-4, locabed dmmediataely acent To Spet 35; amounts in
all cother borings were 2ither low i detected,

B.:.4 Ho significant oonoesnt of BTEX ware fou
. kY ‘:j - -
16 grouny wabter. élﬁafﬁt moncentrations were found In wel

wmmediately adiacent to Spot 3%

.,

13




piume of TRPH oontan

5.%.
scils and groungd wal
sigrnificantly in  ths gro
coptaminants foom the ares. Hhﬁvv

TREPH were initially found in
W Spot 3% but have deolined
water  dAndicating a purging  of

2, At ig puwuﬁbw, ) “{r"?W“rated
moving with the ground wabeyr in a

downgradient {sasterly:

£.%i.6 Elavated levels {greater than 100 mg/kgy of TRYH
were found in scils at five of the monitoring well sites.

levels of and TREFH were found in
is nob lovated in a down-gradient
Fiow from Spoet 35, it is zuspected Lhat
sarane pource of k“ﬁ?*”iﬁlfiﬁﬁ i8 presant, somewhers Lo the
-northwest of thisg

EL8 Bignific

veicnloroethene {(TUEY wers
in any of the :

Lls sampled in Septembar

5.2 Pecomwmendabions

b

5.%2.1 Remedial sffort will ba reguired to clean up the

coptaminated s50ils in the immediate vicnity of Spot 35 where high
concentrations of BYEY and TREPH wers found. Remediatiocn should
gonegist of szceavabtion and removal of the Spot 35 pump pit and
immediately adiscent contaminatasd soils.

%.2.2 Bsumedisl effort may be reguired to clean up t
contaninated  sn0ils feung &* vhye  five wmonitor  well o zites,
Bicremediation dus bt the low concentrations
detected, the un the oontamination, and the fact
thalt much of tM& CONMSTats APLODnS O LaXiWaVE.

5.2v3 s risk assesament should be conducted to determine

; mehile ol mf PEPE in the ground water moving
in & dDWﬁg*adx e direction from Spobt 35, Az part of the rigk
ASSHESMant, K nitor wells should e sonstructed in the
area downgrad 1&%? Froegn Spot 35 bevtwesn MRH~LL and MW-6 Lo locate and
predict the pos sible 2 of migrating contaminant.

.24 additional inveshis nng should be undertaken Lo
E ' g;aaant in MW-13.
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1.0 INIRCDUOTION

The ollowing is a report of activites performed by Maxim Engineers, Inc. (Maxim) as part
of a limited subsurface soll Investigation at Spot 35 of the h‘ydmm fueling system, Carswell
AFB, Fort Worth, Texas. The Spor 35 project was spawned from annual maintenance
operations of the enpire fueling system at Carswell Alr Porce Base. It was discovered

during an snnual line test that the thinty (30) foor section of pipe failed a line pressure

test. At that thme the Hne was shut down, disconnested and the hydrant was diverted 1o
& new location to muingain operation, leaving the thirty {30) foot section inoperable.

----- The pipeline penerrared the wall of 2 punp pit approzimately four {4 feet below finished
grade. Maintenance crews also observed seepage of P-4 et fuel info the pump pit through
this penetration. Maxin's scope of work salled for chemical analysis of soil samples from
barings at selected loostions along the thirty {3 foor section of pipeline w determine the

horizontal and vertical extent of the impacted soil.

28 AUTE DESCRIPTION

The project site is located just soauth of the maln taxi-way ar hyvdrant feeling Spot 35 on
the main apron. The vicinity surrounding the projest locaton consists of open arveas of
taxi-ways and run-ways 10 the west, bomber row 1o the south, ranker row to the north,

and the control tower along with hanger bulldings 1o the sast,

The hydrant fueling system is comprised of pump stations with large underground storage

tanks which feed smaller subpump stations a1 sach hydrant refueling spov located on the



main apron. An area location map is presented in Bection I

28 GEOLOGY/ §-W§R‘%ﬁﬁilm

The geology of the project area consists of alluvial deposits of clays and sand from the west
fork of the Trinity River flood plains. These clays are generally dark brown 1o brown in
eolor with some grayish variances and range from medium plastcity to highly plastic soils
with brown sand lenses inmrbedded. These alluvial soils over He the Fredricksburg Group

which consists of 3 series of shales, mestones and mars,

The shallow water table was encountered between twenty {207 and rwenty-five {35) feel.
Thickness of the shallow water bearing sand was noy determined at the project site. The
shallowest potable water squifer Is the Paluxy sand which Hes approdmaiely one hundred

ard fifty (1507 10 rwo hundred {2003 feer below the surface,

1.0 FELD ACTIVITIES

On Septemmber 24, 1990 Maxin began a subswrface investigation which consisted of nine
{2} soil borings, three of which were convermd 10 two {2} inch mondtor wells, The soil
bovings vanged in depth from ten (10) fert 1o twenty-seven and one half {27.5) feet. The
three mondtor wells were set 1o deprhs ranging from twenty-five (25) feet 1o twenty-seven
and one half {27.5) iaéa Boring locations are indicared on the site map presented in
Bection 1, Figure 1. The borings were advanced with a motary drilling rig and sampled
with a continuous sampling device and logged by a geologist, Boring logs are presented

in Secton [ Augers and samplers were decontarminated 1o prevent oross contaminagon




berween ssmplings. Samples were collected in three {3) foor composite inrervals, placed
m glass jars with teflon Hned Hds, lnbeled, packed on fce and transported io 8 local

laboratory at the end of each day. Chaln of Custody records are presented in Section UL

Upon completion, the borings were backfifled with the suger ruttings to the bortom of the
concrete slab, then grouted (o the finizshed grade with rapid set, high strength {8100 psi
i 28 days) non-shrink grout. Remadming Srill cuttings were rontainerized in 55-gallon soil

drurs and removed from the prodecy site by Maxdm persorme! for dsposal gt a later date.

Borings B-2, B-8 and B9 were converisd 1o groundwaier mondroring wells using two inch
{27} schedule 40 PVC pipe and sloted soreen. The monitor wells were then developed by
removing at least thres {3) well volumes of fluld, then saropled using proper EPA protocol.
Each well was bailed with o dedivated bailer 1o prevent cross contamination of wells,
Water samples were placed in 40 millirer glass VOA visls and 1 lter amber bottles, Iabeled,
packed on ice, and delivered 1o 2 local laborstory for analyses. Copiles of the State of
Texas Water Well Reports are lnwluded in Section L A groundwater gradient map was
developed using reladive elevntons,  Oroundwarer grmdient I in 8 north-northwest

dirertion. A groundwater yradient map i3 presensed in Section 1L

50 LABORATORY RESULTS

A toral of seventeen {173 composite soll samples and three (3) groundwater samples were
submitted 1o be analyzed for sl petrolewn hydrovarbons {TPH) using EPA approved

method 418.1. Three of the seventeen (17} soil suruples were also analyzed for benzene,

e MEAGUBE L e o e




toluene, sthyibenzene, and xvlenss (BTEX) using EPA approved method 8020, BTEX levels
were below detection lming in two of the three swaples analyzed (B2, 25727.5 and B-3,
3G} B-7, 05 penetrated the rench in which the Hoe i located and revealed levels of
BYEX wotaling 177 parts per milion {ppm). 1t should be nuted that the prench line was
saturated with JP-4 jer fuel. THFH resnlis revesisd levels of 4,047 ppm in the wench line

soff, boring B-7, -5

Boring B-8, 0-10 and 20725 revesled TPH levels of 5233 and 134 ppr, respectively.
Boring B-9, 20725 revealed TPH levels of 141 ppon. The remainder of the seil samples

revealed TPH levels below the Texas Water Comundssion actdon levels of 100 ppm

Groundwater samples were collerred from monitor wells MW-1, MW.2, and MW-3 and
analyzed for BTEX and TPH. Test resulis reves! TPH concentyations in MW-1, MW-2 and
MW-3 of 174, 9%, and 83 ppin, respectively, These conventrations are over the Texas

Water Comnission acdon levels for pemdleumn hydrocarbon impacted groundwater of 1

6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our Hmired subsurface investigation, it appears that the JP-4 leak

has had minimal bmpact on the native soil & the project site,

The close proximity of the borings 1o the wench line dearly indicated the JP-4 jer fudd

impact has been confined 10 the porcus sand of the wench oe. A day layer varying in

L RAKA




thickness from thirteen {13} 1o twenry-two (32) fest Hes between the pipeline and the
groundwater and represents s confindng laver. Labuoratory analyses of soil samples from
borings B-1 through B-6, including soll samples from the water bearing strats, display TPH
values below the Texas Water commission action levels of 100 ppm. Therefore, it appears
that the JP-4 release has nof migrated vertically into the warer bearing strara. Excavation
of the thirty (30} foot section of pipe 1o 2 depih of three {3} o four (4) feet, disposal of
the impacted soil, and repaiy of the pipeline are recommended in order to remediare the

situation,

TPH concentrations in the soll from borngs B8 and B2 and the groundwater from
monitor wells MW-1, MW.2 and MW-3 do not appear to be relsted to the release
encountered from the thirty (300 foot seetion of pipe at Spot 35, It is recommended that
a copy of dus report be submitted to the Texss Water Commission and subseguent
imvestigation{(s} be performed to further identify the source of the release into the shallow

grovmuiwarer and define the vertical and horizontsd exteny of the impact




Suramary of Anslvtics]l Test Resulis
Concentrations are Reporred in ppm.

- Sample 1D Benzene Tobnens Ethyl- Avlenss Total  TPH TOLP
benvens BTEX

L | 17.7
{3-5, 6-9}

B2, 39 12.8
{,3"{)9 6"{}}

B-2, 25-27.%8°  <{.62 {352 <57 < {153 «{(3.62 781 <{3.03
----- B-3, 3-8’ <632 {362 {362 {362 <162 34.0 < (.03
B3, &9 20.9
B-3, 20035 12.4
- B, B9 11.5
(3-8, 6-9}
B-4, 1215 11.4
© B3, 3 11.0
{3-6, 69}
B.5, 912 13.3
B.5, 20025 65.0
B-5, -5 395

132
&t
3
{&d
‘:’Q
h

- B-7,0-5 2.6 ; 1011 177 4047.3 <003
B8, 010" 623.0
B-8, 20725 134.8

B, 010 5.5
(0-5, 510
B-S, 20725 141.5
MW-1 .35 0.0 0,19 (.26 0.82 1742
- MW-2 0.55 10y AR 1 7 0.453 0.64 933
MW.3 816 0.0 .06 0.01 0.25 283
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