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1.0 Introduction____________________________________
This report has been prepared to summarize the activities associated with the Phase ifi field

program of the groundwater remediation in the Landfills 4 and 5 Area of Carswell Air Force

Base (AFB) in Fort Worth, Texas. This report was prepared for the Tulsa District, U.S.

Army Corps of Engineers (USACE) under USACE Contract No. DACA56-92-D-008,

Delivery Order No. 0013.

The purpose of the Phase ifi program was to select, locate, and install additional groundwater

recovery wells in the Landfills 4 and 5 Area. Phase I Recovery Wells CAR-RW1,

CAR-RW2, and CAR-RW3 were installed in April and May 1993, and Phase II Recovery

Wells CAR-RW4 through CAR-RW8 were installed in June 1993. The treatment system was

constructed, a discharge permit was obtained for the Fort Worth Publicly Owned Treatment

Works (POTW) and the system was started on 3 December 1993. The Phase ifi locations

were selected based on the trend of the bedrock erosional channel, the thickness of the

Terrace deposit basal sand and gravel, and the location of the trichioroethylene plume (TCE)

in the Landfills 4 and 5 Area as it is presently identified. The additional recovery wells will

enhance the capture of the TCE plume. Phase I and Phase II recovery wells were installed in

the center of the erosional channel along or near White Settlement Road. Phase ifi wells

extend the coverage of the plume along the axis of the erosional channel with Recovery

Wells CAR-RW4 and CAR-RW12 and across the plume with Recovery Wells CAR-RW1O

and CAR-RW11.

Chapter 2.0 of this report describes the Phase ifi field program and Chapter 3.0 describes the

analytical program. Boring logs, well construction diagrams, and monitoring well
development records are included in Appendix A. Sample collection logs are included in

Appendix B and certificates of analysis and chain-of-custody forms are included in

Appendix C.

2.0 Field Investigation
The Phase ifi field program was conducted in July and August 1994. The program included

the drilling of seven soil borings, with four borings completed as groundwater recovery wells

and one boring completed as a monitoring well; the development of the recovery wells; and

the collection of groundwater samples for laboratory analysis. Field work commenced on

F\9.94\WP'3O5895PhaaeIII.RptCariwdll AFB Landfill. 4/5) 1
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Friday, 15 July 1994 with mobilization and site setup activities and ended on 1 August 1994

with the development and sampling of Monitoring Well 1T-MW-O1T. Underground utilities

were cleared by the base engineer prior to drilling at each location. Carswell AFB Landfills 4

and 5 work was done concurrently with the Air Force Plant No. 4 Window Area work,

minimizing the mobilization and equipment costs and shortening the schedule for both

projects.

2.1 Recovery Well Installation and Development

Figure 1 shows the location of the recovery wells installed to date in the Landfills 4 and 5
Area. Soil Borings CAR-SB 1, CAR-SB3, CAR-SB4, CAR-SB5, CAR-SB6, CAR-SB7, and
IT-MW-O1T were drilled using 7-7/8-inch outside diameter hollow-stem augers (HSA). A

boring was not done at location CAR-SB4. At location CAR-SB2, the hole was drilled using

the augers without any samples being collected. All HSA borings were drilled to the top of

bedrock. From ground surface to total depth, continuous 24-inch long, 2-inch-diameter split-

spoon soil samples were collected. These samples were used to determine the presence,

thickness and character of the Terrace deposit basal sand and gravel. The top of bedrock was

confirmed by auger refusal and in some cases rock cuttings in the drive shoe of the split-

spoon sampler. Drilling did not continue into bedrock. The pilot borings with continuous

split-spoon sampling were made before the Phase ifi wells were installed because earlier work

indicated the need for detailed characterization of the Terrace deposits in the erosional

channels. The thickness and quality of the saturated basal sands and gravel are not

appropriate for recovery wells at all locations. Recovery wells were installed at locations

where the basal sand and gravel were present with minimal amount of fines and where the

well spacing was sufficient for plume capture.

Seven soil borings were drilled during the Phase ifi work. Saturated Terrace deposit basal

sand and gravel was encountered in all the borings. Soil Borings CAR-SB2, CAR-SB5,

CAR-SB6, and CAR-.SB7 were completed as recovery wells. Soil Boring IT-MW-O1T was

completed as a 4-inch-diameter polyvinyl chloride (PVC) monitoring well. Soil

Boring CAR-SB2 was completed as Recovery Well CAR-RW1, Soil Boring CAR-SB5 was

completed as Recovery Well RW-CAR-RW1O, Soil Boring CAR-SB6 was completed as

Recovery Well CAR-RW9, and Soil Boring CAR-SB7 was completed as Recovery

Well CAR-RW12.

FI\9-94\WP'3O5895PbaacflLRpt(Carawdll AFB Landfillz 4/5) 2
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After all the boreholes were advanced to the top of bedrock, a field decision was made by the

iT geologist to either abandon the boring or complete it as a recovery well. At locations

where a well was installed, the pilot boring was reamed out using the mud rotary drilling

method with a 10-inch-diameter bit. The lack of silts and clays in the Terrace deposits in the

Landfills 4 and 5 Area required the use of bentonite in the drilling fluid so the mud weight

would keep the hole open.

Soil boring abandonment at locations where wells were not installed was done in accordance

with Texas Natural Resources Conservation Commission regulations. The hole abandonment

grout was composed of approximately 94 pounds of cement and 5 pounds of bentonite mixed

with 6 to 7 gallons of potable water. Soil cuttings and drilling muds were placed in

20-cubic-yard roll-off boxes equipped with water-tight steel lids. Once characterized, the drill

muds and cuttings will be disposed of in accordance with applicable regulations.

Recovery wells were installed with various lengths of 0.010-inch continuous slotted wire-

wrapped 6-inch diameter stainless steel screen and stainless steel riser pipe. The bottom of

the screen was set at or near the top of bedrock. The screen was set near the bedrock surface

to intercept the maximum thickness of the Terrace deposit basal sand and gravel. A tremie

pipe was used with potable water to wash the cuttings out of the borehole for proper screen

placement where the collapse of the basal sand and gravel filled the hole. Once the screen

was set, the sand pack, and bentonite seal were placed by gravity followed by a cement-

bentonite grout placed through a tremie pipe. The surface completions at each well are flush

mounts. Permanent recovery well access lids and flush-mounted vaults will be installed

during system piping installation. Well pumps will be installed after the vaults are completed.

Recovery Well CAR-RW9 is located on the north side of White Settlement Road

approximately 350 feet east of Recovery Well CAR-RW2. The bottom of the well was set at

26.33 feet with 10.0 feet of screen. Recovery Well CAR-RW1O is located approximately

240 feet north of White Settlement Road near to the ffightline east boundary fence that runs

into the treatment plant site. The bottom of the well was set at 35.5 feet with 10 feet of

screen. Recovery Well CAR-RW1 1 is located approximately 93 feet north of White

Settlement Road near the ffightline east boundary fence. The bottom of the well is set at

35.5 feet with 10 feet of screen. Recovery Well CAR-RW12 is located on the north side of

White Settlement Road approximately 40 feet west of the west boundary fence of the

PT99AWJ 305895 Fn*arIILRpt(Carswetl APE Landfill3 4/5) 3
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treatment plant. The bottom of the well is set at 40.5 feet with 15 feet of screen. The screen
intervals in the Phase Ill recovery wells intercept the lower portion of Terrace deposit basal

sand and gravel. Based on the top of the saturated zone as determined during drilling,

Recovery Well CAR-RW9 has approximately 8 feet of saturated thickness, CAR-RW1O has

approximately 13.5 feet of saturated thickness, CAR-RW1 1 has approximately 10 feet of

saturated thickness, and CAR-RW12 has approximately 14 feet of saturated thickness.

Monitoring Well IT-MW-O1T is located approximately 34 feet north of White Settlement

Road near the intersection of Roaring Springs Road. The bottom of the well was set at a

depth of 22.5 feet with the 10-foot screen intercepting 5 feet of basal sands and gravel at this

location. Monitoring Well 1T-MW-O1T was installed inside the hollow-stem augers.

Table 1 presents a summary of the well construction details for all the LandfIlls 4 and 5 Area

recovery wells installed to date by iT.

The Phase ifi recovery wells were developed by a combination of surging and bailing 30 to

100 gallons followed by pumping 300 to 375 gallons with a submersible pump. At location

CAR-RW9, 400 gallons of water were bailed and 950 gallons of water were pumped during

development. The well was drilled with a heavy bentonite mud to prevent hole collapse.

Other holes did not require as much bentonite during drilling and, therefore, less development

was required. After the development water became less turbid, at 200-300 gallons pumped,

temperature, pH, and conductivity readings were recorded during well development. Initial
discharge water from each well had high turbidity. At the end of development, the discharge

water from recovery wells was clear and field parameters satisfied within 10 percent for

successive measurements. Decontamination and development water was disposed of in the

Landfills 4 and 5 Area treatment plant once the solids were settled out.

The rate at which the recovery wells were developed during pumping was controlled so the

drawdown was minimized. Recovery wells were developed at the following rates: Recovery

Well CAR-RW9 at approximately 10 gallons per minute (gpm) with 1.5 feet of drawdown,

Recovery Well CAR-RW1O at 9.8 gpm with no apparent drawdown, and Recovery Well

CAR-RW12 at 9.4 gpm with no apparent drawdown.

F1\9-94\W 3O5895PbcBLRpt(CariwcIi ATh Landfill3 4/5) 4
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Boring logs, well construction diagrams, and monitoring well development forms are

presented in Appendix A.

3.0 Analytical Program
Groundwater samples were collected at the end of well development from the Phase ifi

recovery wells and Monitoring Well ]T-MW-O1T. Groundwater samples were collected to

provide additional data on groundwater quality to ensure that the additional water from the

wells would not impact the treatment system.

The recovery well samples were collected from the well development discharge stream using

a small diameter pipe attached to a small gate valve. The samples were analyzed by

Quanterra Environmental Services (formerly IT Analytical Service) laboratory in Austin,
Texas. Groundwater sample collection procedures and documentation were done in

accordance with the Contract Quality Control Plan (CQCP) (TI' Corporation [iT], 1992).

Groundwater samples from the recovery wells collected at the end of well development were

analyzed for volatile organic compounds (VOC) using EPA Method 8240, semivolatile

organics using EPA Method 8270, metals (arsenic, barium, calcium, cadmium, chromium,

copper, iron, lead, manganese, nickel, selenium, sodium, and zinc) using EPA 600017000

Series Methods; and general chemistry parameters (alkalinity, carbonate, bicarbonate,
chemical oxygen demand (COD), nitrate, total settleable solids, total dissolved solids (TSD),

total organic carbon (TOC), and total suspended solids) using various EPA and standard

methods. The sample from 1T-MW-O1T was analyzed for all the above parameters except

COD, nitrate, and TOC.

Table 2 provides a summary of the detected volatile organic results. Trichloroethylene,

trans-1,2,dichloroethylene, and cis-l,2-dichloroethylene were detected in all the recovery well

samples. Vinyl chloride was detected in samples from Recovery Wells CAR-RWJ 1 and

CAR-RW12. Trichioroethylene was the only VOC detected in the groundwater sample from

Monitoring Well 1T-MW-O1T. Methylene chloride, which is not a contaminant in the

Landfills 4 and 5 Area, was detected at low levels in the recovery well samples and is due to

laboratory contaminations. No other Method 8240 VOCs were detected.

FI\9-94\WP3O5895'Pha.dflLRpt(Carswll AFB Lan&ilh. 4/5) 5
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The semivolatile organic results were nondetect for all the Method 8270 compounds except

bis(2-ethylhexyl) phthalate. Bis(2-ethylhexyl) phthalate was detected in samples from
recovery well CAR-RW1 1 at 11 micrograms per liter (pgfL). This compound was also

detected in the laboratory blank and is a common laboratory contaminant found in various

environmental media.

Metals analyses are presented in Table 3 and general chemistry analyses are presented in

Table 4. The metals and general chemistry results are generally consistent with previous data

collected in the Phase I, Phase II, and the June quarterly sampling events. The exception is

the COD result for the sample collected from Recovery Well CAR-RW1O. The COD result is

180 mg/L, which is higher than any of the previous COD analyses. Elevated COD results at

this location may be due to water coming out of Landfill 5 to the west and upgr&lient from

CAR-RW1 0.

A preliminary review of the analytical data packages indicates the data is of good quality and

all holding times were met.

P'l\ 9.9AWF3O5895Pb*scTH.Rp*(Camwc11 AFB Landfihiz 4/5) 6
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Table 1
Summary of Recovery Well Construction Details

Carswell Air Force Base - Landfills 4 and 5
Fort Worth, Texas

Recovery Well
•

ass

Total Depth
Well Boring

(if)

Total Depth
of Well

(if)

Screen
interval

(It)

Thickness1
Basal Sand
and Gravel

CAR-RW1 Phase I 34.1 34.0 19 - 34 33.1

CAR-RW2 Phase I 34.8 34.5 19.5 - 34.5 34.8

CAR-RW3 Phase I 28.0 26.0 16.0 - 26.0 24.0

CAR-RW4 Phase II 33.0 32.0 17.0 - 32.0 27.0

CAR-RW5 Phase II 31.8 31.2 16.2-31.2 24.3

CAR-RW6 Phase II 33.0 33.0 13.0 - 33.0 27.0

CAR-RW7 Phase II 35.0 33.7 18.7 - 33.7 25.5

CAR-RW8 Phase II 37.0 37 22.0 - 37.0 33.0

CAR-RW9 Phase III 26.33 26.33 14.75 - 24.75 20.33

CAR-RW1O Phase Ill 35.5 35.5 24.75 - 34.75 25.50

CAR-RW1 1 Phase Ill 35.5 35.5 24.75 - 34.75 27.5

CAR-RW12 Phase III 40.5 40.5 24.67 - 39.67 30.5

lTMW01T** Phase III 22.5 22.5 10 - 22 4.8

1 Basal sand and gravel thickness in Phase I and Phase II wells based on mud rotary cuttings.
Phase Ill basal sand and gravel thickness determined from split-spoon samples.

* Recovery wells CAR-RW1 and CAR-RW7 are not connected to the recovery system. CAR-LFO4-0, a
6-inch polyvinyl chloride (PVC) well was retrofitted with a pump and controls as part of the recovery
system.

** IT-MW-O1T is a 4-inch-diameter PVC monitoring well.

P1\ 9-9AWP3O5895\PbacIILRpt(Cariwcli AFB Lan1Ia 4/5) 10
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Table 2
Summary of Detected Volatile Organic Compounds1 - July 1994

Phase Ill Well Installations
Carswell Air Force Base - Landfills 4 and 5

Fort Worth, Texas

Compound
Well Sample2

RW9-7-94 RW1O-7-94 RW11-7-94 RW12-7-94 RW18-7-943 IT-MW-O1T

Methylene Chloride 17B 16B 17B 17B 15B ND(10)

trans-i ,2-Dichloroethylene 15 20 32 28 27 ND(5)

cis-1,2-Dichloroethylene 270 250 300 310 330 ND(S)

Trichloroethylene 930 800 980 870 950 47

Vinyl Chloride ND(10) ND(10) 19 18 19 ND(10)

1 Volatile organics analyzed using EPA Method 8240, SW-846, Test Methods for Evaluating Solid Waste,
3rd Edition.

2 Concentrations reported in micrograms per liter (jxg/L).

Sample AWl 8-7-94 is a duplicate sample from Recovery Well RW1 2.

ND = None detected.

B = Detected in the lab blank.

NOTES: For samples RW9-7-94, RW1O-7-94, RW1 1-7-94, RW12-7-94, and RW1 8-7-94,
cis-1 ,2-dichloroethylene and trichloroethylene are reported at 5X dilution factor.

P1\ 9-9AW 3O5895'PbacID.Rpt(Carswc11 APS Landfiil3 4/5) 11
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IS. ELEVATION GROUND WATER .1I1ATtO Ai M' M
STARTED COMPLETED

IS. DATE HOLE
••? I ty 4' -71 i/1y

17. ELEVATION TOP OF HOLE

IS. TOTAL CORE RECOVERY FOR BORING /J/4 S
ii SIGNA.

2IH5PT7

7. THICKNESS OF OVERBURDEN 2.L5.
S. DEPTH DRILLED INTO ROCK

I3LL
S. TOTAL DEPTH OF HOLE

ELEVATION

S

DEPTH LEGEND CLASSIFICATION OF MATERIALS
(D...4,.j.&

d

S CORE
RECOV.

KAY

..__.!___

BOX OR
SAMPLE

NO.

REMARKS(On,i t.. I.... .pii. mi
.15., iiL r -SWl.)

&.J, h*.(
'WIcst, So. 0Cnp_oii 4N

too

too

sP
aeLQ.-!.l..I
'rv
C'1A Jflm...4 S7 AWL
L5.,.WItS

1. A.,OUt) 'fflPJ

A A(JoUt, £LM4I7 l'i04.T

'U-

2S

(o7

'.7

s-o

Q

N

'Ilb —

FL—

'9

l(0—

—

2b

2.9—

-frJ to r-aQ—!1p.I..sJ SM

L#" + COR'Se
4¼

r.mJ Ct...i,, SiiiI
A4 i...-

r —

fMo4.p. z
P'O t4AUjIol I7d.
go.4.de 4JTb 2.—s..

('M pp'a)

C

0 2

0

3

0 I

0 0

p.3*

A30

tC2II.b (.5
Crs.ô
£.eLI

IO.Sf..O-' o.J (oAq
AW.0 SPLIT--sf OO

PcI..I.. tQ1Do-4 4'O
A u/

z-s-

0

0
m'— Dt4S
-rep o .ctA4

'e,

ENG FORM 1836 PREVIOUS EDITIONS ARE OBSOLETEMAR 71
PROJECT I MOLt NO.

515' I



Hole No. 237 2'DIVISION
DRILLING LOG

1. PROJECT

INSTALI.ArloN fSHEET(
-

A - L,STh -x br , SHEETS
10. SIZE AND TYOF SIT 7
II. DATUM FOR ELEVATION

LOCATION (CodM.I.. or
LJAkA c 12. MANUFACTURERS DESIGNATION OF DRILL

1?—I
13. TOTAL NO. OF OVER- I DSTIJRSEO UH0STUMSEO

•uRDEN SAMPLES TAKEN

3. DRILLING AGENCY

t O P'or &C.4. HOLE NO. (4. .,.n *.o tiu.. MI. C4i1- LB- 14. TOTAL MUMMER CORE MOSESS. NAME OF DRILLER

Th?L (UWL I ?fltUL ,%i
S. DIRECTION OF HOLE

VERTICAL DINCLINED DIG. •MO VERY.

II. ELEVATION GROUND MATER S..2An T
ITARTED ICOMSLEYEO

15. OATS HOLE i /I3,lqI
17. ELEVATION TOP OF HOLE

IS. TOTAL CORE RECOVERY FOR SORING a'-i/A
INSPECTOR

GNATUREF _j

7. THICKNESS OF OVERSURDEN go s- lee.r
S. DEPTH DRILLED INTO ROCK $ Et..i8IflLe.

5. TOTAL DEPTH OF HOLE jC)
ELEVATION

.
DEPTH

b

LEGEND

•

CLASSIFICATION OF MATERIALS(D..fl)
d

CORE
RECOV-

SKY
•

SOS OR
SAMPLE

NO.
I

REMARKS
(D,uIu ta,.. s.. Jo.., d.ilIh 0!.o., ii .n4gja,-J

0G41 rECQ--&MI-0 CLAt7, AIMv..,
3T5 s-. tLIVJI

4!. Ac(t £- IT'4 fbo1le1
.A_' So -'s- Ad
So, - IIL

LMr roQ-—So4..

CLA'1, L.—r.J t.,crl,

ci
100

00

too

14

(I

Hi
I'--,

12.—

'Li—

—

Zo—

2L—

Zn—

V.—

Z8—

30—

3%—

—

-

PlO NU 101
$it..iw L..

o
o rr-')
o 0 0

o o

)Oo 0 0
M. bOoQ0 C)

o 0

o 0 0

o 0

o 0 C)

0 0 0

0 0
I £63

No1V -fl4. 30flI43.
L-S COIIQLLTtG A
tie.I( RL-J—12

C) 0
IO&tt'. ALL LG&.p7s..A ..'.—

IJII.L
C)

2.
AS.'7 LS1MIt.I

2o 9 0Cz? po
Zo 0

-p. 4(t £(Z*0 iOo
Sc. ,...n1

A. A0o)E 7J CcOfl_

4tOat rDIIQ S-.&,... ..Iovt.

-tJoAl, ratsr

At P.cvt, Fv& T-O

¶.YLS r t:, (JEI *o
—e4"' 5A!4L4,

TJ 1. -- S.4M0

— o j- I4dI.n
Oep.iLt Sw..— -4s.' ____

A. 1O..I ,4&
P.••r', 4i-.

S '° C-de .Sm&
pi°
33 - r0, SAIL'O

I4. Ao Sop,r

I 00

€3

B3

g3

7S

1-?

-is-

too
(.lI.SI1•02

(
ENG FORM 36 EDITIONS ARE OSSOLETEMAR 7

PROJECT€. HOLE NO.



I
'S

¼
'1

N

I

Hol. N.. fl.ji., - Oir

237 2C101V1S10$4
DRILLING LOG

4. PROJECT

.4c1! P(i4i&.. Ill
2. LOCATION (CesdhImf.. e SIId

£_ A4Oii Lj ANOr

INSTALLATiON ISHEET

4F J0' F SHEETS

IC. SIZE AND TYPE OF BIT
II. DATUM FOR ELEVATION SHOINCIo,itj

IS. MANUFACTURERS DESIGNATION OP DRILL

1)lo R/ce. —é3. DRILLING AGENCY

( O(f,TO!S. S. TOTAL HO. or ovc- IOTURBED uNOIITURBED
•URDEN SAMPLES TAKEN I 2_4. HOLE NO. (A *.4I tdU.I.. • tr-p'L.J-GIr

S. NAME OF DRILLER

L.LWL / l'?RK. YICAj(j

4. TOTAL NUMBER CORE BOXES A//A
IS. ELEVATION GROUND WAlER 5RTU...ii.O A tS.S

I. DIRECTION OF HOLE STARTED 1C0P1.ETED
IA. DATE HOLE

EVERTCAL eCLNED OWE. ROU 'tRT. 7/Jd//1 7/ i/y
17. ELEVATION TOP OF HOLE

7. THICKNESS OF OVERBURDEN
B. TOTAL CORE RECOVERY FOR BORING 1

B. DEPTH DRILLED INTO ROCK 1 SIGNATURE OF INSPE OR
B. TOT AL DEPTH OF HOLE 22.. Wt Pedr .___,4!= ?

REMARKSCLAUIFICATION or MATERIALS S CORE
ELEVATION DEPTH LEGEND RECOV. SAMPLE (b,W1 t * b.. d.pbA .1

ERY MO. ..gtnng. .tc., it .,U11..W)
b • —

ct
4.It. f5

St#1todTleT. —

LI4Srt flt.- CLA' haS4
iTt. _b4

L +- T-

S7....? I 4'E5 rtvtic
e1 PSOrTLi.. '

A0.'t, je,.7

'1—

—

1L

—

1—

IY

75-

(00

Ioo

too

I.00

so

b's.'
-

Ctt.ut.l, Bo3e1 j.J C.pi.&o p...

C'

P.o MIU iI
G.e L..atI

'r., pp)
0 3.S

6

2.

o 0 0

SPRUftA11. T IS .'

0 0

o 0
o 0

7)-h.s lli4* t
M0" I-rniee (1

r"-'- rr

tL ce.'.4�I plo
A".& CS.,c'o—s

4.)IL

.r.-, '.&
4i*..t _A577._, I'D-' S7's,N,
(.I '- Z.S'•T5 tL

r— 04ITh -
- e &oi*i 7) c;.
(7-A1 rst1e taLf,

zz—

2.9

I

0z

ENG FORM 1836 PREVIOUS EDITIONS ARE OBSOLETE
- PROJECT HOLE NO.

2e,SBis I'orr-MAR71
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RNAIIONAL
I IL TECHNOLOGY

CORPORATION

MONITORING WELL
DEVELOPMENT RECORD

237 32

F roject N me: CA-rLt.'i/ A.*3PtU t/14A Prolect No.:.

Veil No.:. Date DeveIoped:_lJZ1Lf4

FeidPersrnnel: R.wi CtT') C.g1'AuLO,4. 4&9)

V eather C pt1itirn (L or..

V eli Deve pment Methr

— —

Total WE 1 Depth:

Depthtc Water Table: ' f)r. I jpcu. tu_

Comments: 40o / S&e LurLj lLf s&/Ii CLOy!
_P)1'e 'ico elh,c 4 '-,oo b//os cd /3 co 64//o

Prepared by: L!L 1A.)l(*_

Signature: iLi /.i._z..

Date: )11_'I

r. (/; i)
- - Coos.. 4r-I, TfLTI

.. RAi aioc / Purip ,.../ (r cuai,,*,c,

/ Time Started: (

lime Completed: ?3o -
Height c Water Column: Note IZIA)6 OeutL'P'4 4ie

70 (,, 4417S.4NO S41prC
° o £4-1Dt a.J 14fler s7vq-

I( * SO 6Pl' "/ 1•5' 74#JOOJ'
Well Dianeter: 'I

Well Vohme:

Will Volume Removed Temperature pH specIfic Conductance lUrbldfty
1I&IInitial

Reading_G4IQ..

oO ? °F 46 si,' CLe4r1

#J 0 pTh.& fl

SAiL. t1J?errv.&

C. I

VcD 6

cret
/Io.,c.

Oc47i



INTERNAflONALI h TECHNOLOGY
CORPORATION

MONITORING WELL
DEVELOPMENT RECORD 23' 33

F roject N me: CAflieII ii-fl

V1eH io.: L) 10

F aid Pets )nnel: . L.'ue (rr

V eatlier C onditions: cLerL, H—cm

V eli Deve 3pment Method: fc't
— —

Total Wa U Depth: So

Deth t Water Table: 12 .s pre

Project No.:___________

Date Developed: ?/3i/ 4'. - -r JrIl - (tPrL1
1r Qr.-,-
e( fit,

Tame Started: IWm

Time Completed:

Height c f Water Column: /S
Well Dia neter: / 'I'
Well Volime: (,41o.'s

Notes: o L)A'rtVL (e.e1 Os O1
fl.4Nê

0 A1 'U (,Pg vvf rz* /
47

WiflVIum. Removed T.mp.ratur. pH SpecifIc Conductance ft.rbldlty

Initial Reading &tk.-s

) ('OL '?-' S.
•Qc. ?,,u1 (04ç &e4rL) ?S0 ("p -'ce c::LeA

T5 (L,')O -7sc CLe4Q

As1 cp1kcroQ ?6'Ue .

Comments: (ILCI 6fl JcL%I6
TbL Ft—tr> too 1?L + g PuvJ

Prepared by: .jL (it.
Signature:

Date:



,14L .QNA.
I TECHNOLOGY

CORPOR.AIION

MONITORING WELL
DEVELOPMENT RECORD 23? 34

F roject N me: C4fl$LII i3FIl L/4A.O.S

V 'eli No.:. — R1A 11

F aid Pars nriel: Lit CE (:rr) , C

% esther C nditions: SuNN

all DevO pment Møthbd: PIL

— —

Project No. :..

Date Developed:.

Pup 'o S't.xi&;

-1) 3// 5/

r. (APr

Total WE II Depth:

Depth tc Water Table:

Time Started:

Time Completed:

Comments: F1LL C) (c'J1oS / rpe 100 L-esi / uQbLf / Ct4rL
Pr Ib 6ALLO'-'S / 7O7'oL FLt..'tp p -fr oo 33c, t14I1rpi

Preparedby:

Signature:

Date:

R. LA)_.I'/i

—
Height c Water Column:

Well Die neter:— ——

Notes: o .j A-l-t. J,ed 2J' % éi
0 A-'T 2 00 6c*iIo. t.m.#I 2(gi. 1

• - tPr sio ,-4J
WeD Volt, me:

Well VIum. Removed Tempratur pH Spctflc Conductance flzrbidity

nitial Reading (fle—S
purLô

l.S LLe ('.53

/a

?2S S
?c (,Ilo (.(4 71) 1Le4-?L

(tllc, 7L1•0 (,.y )Zo
Or (JI,,..c ()1 ,W PLO



I I .''CHNOLOGY
— CORPORATION

I J
DEVELOPMENT RECORD V)')P1 -)r._)..)

Time Started: 1 oS
Time Completed: / 30
Notes: o A-'r ¶LI(,PV , LVt.

Oe,..e i

W&I Vo urn. Removed Temperature pH Sp.cmc Conductance ilirbidity

llo..'s
Initia Reading F c/em

— 1S0 Gaii.. 147 (,.(,o ?2o Ct-o
C,cIlc ?3.c (,o'1 )lo cLe

2SD 72.Lf (, L/Q 1LL
2S 71.I &,)9 ?oo e-z.
300 '•3 o oz_ ce

? io- I)oe

Comments: '' (efl- / cwm / Z4Jre4 isv

r-r- Ft-',!, (cl&e& cv

Prepared by: 2tJL /..i/e_

Signature: IL%>

Date: ?/L'/'

c5c
_1171JRi r1-) T. Sprn.//v (Pri

)4oT. ir eri. Frv SJrr+ Cooe't A—

Frojet t. me: (A1?,SL..e// 1A'J/ P'c Project

eu io.: 12... Date

CF &d ers nnai

\A atl er C
I

W,It Leve )pment (?3JL I (',tYfC

a — a

Total We Depth:

)epth to Water Table: z 7c, pf&A)L.

eicht o Water Column: (z.L.1 c

Veil Diar eter:

'Veil Voli ne:

I.Y1uIvu. I -



I TECHNOLOGY
I CORPOUI'ION

VI I )—
DEVELOPMENT RECORD 23? 36

F roject N me: Afl3LE!J A-Ft "' '14- Project No.:....

'eli o.: '' Date Developed:

F eI Pers )nnel: L4tet. (rr) . oi&
VeatherC----" rtArt

V eli Deve pment

— ——

LJIIUILIUII. -—
-1

— I

Total W Il Depth: I Time Started:

DeQth t( Water Table: I2-'-z, Time Completed:

HetghtcWaterCoiumn: q Notes: -
-1 ik ..r 139' 77ou1r

eI(1I.i
Well Dia,)eter:

Well Vol ime:

If

Will Vlum. Removed Temperature pH Specific Conductanc. fljrbldlty

G4/o—initial R.ading 1'
•Ie'oi-s )I. (Lj( '5' c'-ois )o.o cs g54, Ot

25b ')o.c, , �L;cLo
3c2 C., 5a7 �'ao
3 cv , £j . cc Ce

1(,lCQ i— 3Sb C I/u_'

Comments: S -t- so 4'ci, 6o//p. Pt,'v#I

Prepared by: cJL t'- 1 C._

Signature: /t-.___4 (_).__

Date:

A T1. cireIh
(,°41LL.. ,%1 r

(Pr

(3tn / c LUhF / Por.oJ Pcir-tp
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INTERNATIONAL
TECHNOLOGY
CORPORATION

GROUND WATER SAMPLE COLLECTION LOG

23? 38
Page of I

Project Name: CA(LieLI (APIl
Project No.: 3r:,c4c-
Request-for-Analysis Control No.: _____________________

Chain-of-Custody Control No.: _______________________

Sample No.: ¶t)'-- W

Sample Location or: —
Well ID (attach map if necessary):
Date and Time Collected: l7? c
Sample Collected by: P Liice_

Checked by (Office)IDate: '- &/2/17

EQUIPMENT

Purging Method/Equipment:
Sampling Equipment/ID No.:

6" Diameter = 1.5 gal/ft

Sp1 -2 - .d(
VIflt tI

4" Diameter = 0.67 gal/ft

V I

2" Diameter = 0.17 gal/ft

PURGING INFORMATION

_____________________________ Unit Casing e (b)
Depth to Well Bottom (c)
Casing ID (a) (in.)

(d)
Length of Static Water Colu ____________ _____
Casing Water Volume (f) - (b) x (e) = __________________

Casing Volumes ______________

LArL O'lZs. d4a.—

( )

( )

( ,1

( )

Volume Purged
)

Temp.
( o=)

Conductance

(,esltp#, )

Time Water Description
(Color, Turbidity, Odor, Oil)

pH

VO (xIIo..3 Pureô 7 p I,,40 I725 Le4,L

Total Volume Purged:-"

SAMPLE PACKAGING

Container(s) Type
and Volume

Filtered

(YIN)

Preservatives Parameters

.- ' f4c. C)Ojr L2J1O

- 26L p4 ttONL ) 2.7O
I- S-' 4 N1111.ic. r"'-
— IL kThb.)( (?AU eLflh:

( !4'Z0'1 IT C.(-2c - ffZof '.ic17ic'_

727-1 0-89



LE
INTERNATIONAL
TECHNOLOGY
CORPORATION

GROUND WATER SAMPLE COLLECTION LOG

23? 33
Page of /

Project Name: C4fl$s.,,ell
Project No.: bS15c
Request-for-Analysis Control No.: 'iôk/ 4io7&/ o75
Chain-of-Custody Control No.:

Sample No.: f2L-)iO-—191

Sample Location or: pz_ic
Well ID (attach map if necessary):
Date and Time Collected: /3/1f'
Sample Collected by: fl.
Checked by (Office)/Date: /2L_) $/z/45.

EQUIPMENT

Purging Method/Equipment: .'P1-
Sampling Equipment/ID No.: .nea It ,,j
6" Diameter = 1 .5 gal/ft 4" Diameter = 0.67 gal/ft

c1M Ce

2" Diameter = 0.17 gal/ft

PURGING IN FORMATION

_____________________________ Unit Casing e (b)
Depth to Well Bottom (C)
Casing ID (a) (in.)

___
sQ(e)fA?T='

(d)
Length of Static Water Co ____________ _____

Casing Water Volume (f) (b) x (e)
Casing Volumes = ______________

. I!, .r,.D ..A._ Lr4l , *. ,. / ' flu/li. fl.g/,.

I

Volume Purged
)

Temp.

( ,)
Conductance

(. .s/c,)
Time Water Description

(Color, Turbidity, Odor, Oil)

pH

2,c&I1o ?'1' F5 e1c4'z (?o
ue

Total Volume Purgy"

SAMPLE PACKAGING

Time/' Purged Dry

Container(s) Type Filtered Preservatives Parameters

and Volume (YIN)- u . l1o
. 'Z.cL N ONL u 9
I- SD) ¶4 NTTfk
- )L .) ea)
I - ZD# ( i'J 14oU/ I

(- I '- ZO/ i'U1

727.O-89



INTERNATIONAL
TECHNOLOGY
CORPORATION

GROUND WATER SAMPLE COLLECTION LOG

231 O
Page 1 of/

Project Name: CAfl-Siel1 LiSIt/*�
Project No.:
Request-for-Analysis Control No.: '1oCio/ 4.,i4i 4t7S1
Chain-of-Custody Control No.: &
Sample No.: RLD- '7 'f

Sample Location or: I!
Well ID (attach map if necessary):
Date and Time Collected: 1J3'/1
Sample Collected by: Q{ L.)tt-
Checked by (Office)/Date:

EQUIPMENT

Purging Method/Equipment:
Sampling Equipment/ID No.:

6" Diameter = 1.5 gal/ft

P(t t.i,1(ecreO c..dl
I inca— II ,,jru Zht td_ (ôIl'W

4" Diameter = 0.67 gal/ft

I

2" Diameter = 0.17 gal/ft

PURGING INFORMATION

Casing ID (a) (in.) ___________________________ Unit Casing e (b)
Depth to Well Bottom ______________________ ______________________er(d) (

Casing Water

= ___________Length of Static Water _____________ _____________ _____________

Casing Volumes _________________________________

Volume Purged
( )

Temp.
( F )

Conductance

( .,
Time Water Description

(Color, Turbidity, Odor, Oil)

pH
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and Volume (YIN)
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INTERNATIONAL
TECHNOLOGY
CORPORATION

GROUND WATER SAMPLE COLLECTION LOG
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Page I of

ProjectName: (iYtSisII
Project No.:
Request-for-Analysis Control No.: 1oib/
Chain-of-Custody Control No.: LIo(.k,o/L,.,/£,.p,cb,
Sample No.: RL.-) I -

Sample Location or: IL..) 1L..
Well ID (attach map if necessary):
Date and Time Collected: ) j 2 / g

Sample Collected by: 1) .i
Checked by (Office)/Date:

EQUIPMENT

PURGING INFORMATION

.V-P(E_ tA,1(ecreI7 L.d( PTUL L'L O4dfl fl&.dtq.
flta- II ,ro Ce (a*.31'ieflt

4" Diameter = 0.67 gal/ft 2" Diameter = 0.17 gal/ft

____________________________________________________________________________ ___________________________________________________________________________ (_____________________________ Unit Casing
Depth to Well Bottom _______________________ ______________________er(d)
Casing ID (a) (in.)

=

= ______________________________________________ __________________________________ __________________________________ ILength of Static Water ____________ ____________ ____________
________________________________________________________ ________________________________________________________ ICasing Water Volume (f) (b) x __________________ __________________

Casing Volumes _________________________________

Volume Purged
)

Temp.

( •r—

Conductance

( )

Time Water Description
(Color, Turbidity, Odor, Oil)

pH

3 DO (7AIIr.c PLIJ, -? :s. 7 bL cjg

—I——-—-. ._Ito.__
——.- F—

— .. — n" L&' '..R —

Total Volume Purged: Time: Purged Dry (YftJ- —

k rfr •

E 'I'—-- A
, (iii(is
.-•II....——

j;,,

r. I.. ltL_) ic
-•- S1ir

C.'41,I
ft- riJ

pOleS -

123.., I!-
I —

,—4(,#

/lj.'
—414 -

I# -

i
CD 4. ,

I—.' ,
L. • 17

I fl
t1 I$ddI-

SAMPLE PACKAGING

Container(s) Type
and Volume

Filtered
(V/N)

Preservatives Parameters

. 4c M j UOA 2i1O
- 2.cL N t-&ONL i RVô

i— co. 'M N TTfLlc. — —-

— j ) tia.C ?L Uefi:STti
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Purging Method/Equipment:
Sampling Equipment/ID No.:

6" Diameter 1.5 gal/ft
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INTERNATIONAL
TECHNOLOGY
CORPORATION

GROUND WATER SAMPLE COLLECTION LOG

Page 1 of1

Project Name: ('Aacz1J LA-')Il
Project No.: T?oc9cc
Request-for-Analysis Control No. :io(. &Ib /tioi SIZ&/Q07
Chain-of-Custody Control No.: i4. f13oo
Sample No.: P-' -OlT

Sample Location or: /lL) .T- t1L. -o1T
Well ID (attach map if necessary):
Date and Time Collected: k/i/i'! cD
Sample Collected by: R.Liii_
Checked by (Office)/Date: vt-) 1'ZJ i(

EQUIPMENT

Purging Method/Equipment:.
Sampling Equipment/ID No.:

6" Diameter = 1.5 gal/ft

i flta Il i..,rv £
4" Diameter = 0.67 gal/ft

V I

2" Diameter = 0.17 gal/ft

PURGING INFORMATION

_____________________________ Unit Casing e (b)
Depth to Well Bottom ______________________ ______________________________________________ h to Water (d)
Casing ID (a) (in.)

.

= _____________Length of Static Water Column in Casing (e)
Casing Water Volume (f) = (b) x (e) = __________________ __________________

Casing Volumes _________________________________

Volume Purged
)

Temp.
(oF )

Conductance

)

Time Water Description
(Color, Turbidity, Odor, Oil)

pH

(4Uo Puø,e iD'i "1g, OfrSD &eiq!z.. (S

Total Volume Purged:

SAMPLE PACKAGING

Time: Purged Dry (YIN):

Container(s) Type Filtered Preservatives Parameters
and Volume (YIN)

.- 4Op.. .i I4CL C)Or 2J1O
— 2..L N tLONt u R2o
I- ¶4 4TT1Llc.

- ) L ) 1?

ZSo ( F. -VZ3°1 I

(- 2So- I LI 1fZ .i 'rrLi'.

U, ,.,-,O -4, L ft P, fljn..

)

727-1 0-89
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4uanterraEnvironmental
Services

CERTIFICATE OF ANALYSIS

IT CORPORATION Date: 09/22/94
2790 MOSSIDE BLVD.
MONROEVILLE, PA 15146-2792
RICK WICE

Work Order: B4—08-024 P.O. Number: 159217

This is the Certificate of Analysis for the following samples:

Client Work ID: CARSWELL PHASE III 305895
Date Received: 08/02/94
Number of Samples: 12

Sample Type: WATER

I. Introduction

Revised report. Previously reported on 08/30/94.

Samples were labeled as follows:

SAMPLE IDENTIFICATION LABORATORY #
RW9—7—94 B4—08—024—01
IT—MW—O1T B4—08—024—02
RW11—7—94 B4—08—024—03
RW1O—7—94 B4—08—024—04
RW12—7—94 B4—08—024—05
RW12—7—94 MATRIX SPIKE B4—08—024—06
RW12—7-94 MSD B4—08—024—07
RW18—7—94 B4—08—024—08
TRIP BLANK B4—08—024—09
LAB BLANK B4—08—024-10
RW9—7—94 MATRIX SPIKE B4—08—024—11

/

Reviewed and Aproved: —
/ 7 / /

/ 'I I / /
Jon Bartiell

/
Laboratry Director / /

/.

American Council of Independent Laboratories
International Association of Environmental Testing Laboratories

American Association for Laboratory Accreditation

5307 Industrial Oaks Boulevard, Suite 160, Austin, TX 78735 (512) 892-6684



Paae: 2 of 42 (J)uanterra
Environmental

Company: IT CORPORATION
Servue

Date: 09/22/94
Client Work ID: CARSWRLL PHASE III 305895 Work Order: B4-08-024

Samples, continued from above:

SAMPLE IDENTIFICATION LABORATORY #

IT—MW—CiT MATRIX SPIKE 84—08—024—12

II. QA/QC

The results presented in this report meet the statement of
work requirements in accordance with Quality Control and
Quality Assurance protocol except as noted in Section IV or
in an optional sample narrative at the end of Section III.

In the presented analytical data, ND or <' indicates that
the compound is not detected at the specified limit.

III. Analytical Data

The following page(s) supply results for requested analyses
performed on the samples listed above.

The test results relate to tested items only. Quanterra
reserves the right to control report production except in
whole.
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Page: 3 of 42 (quanterra

En;,ronmental
Services

Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: B4—08—024

SAMPLE ID: RW9—7—94
SAMPLE DATE: 07/29/94 17:25:00
SAMPLE MATRIX: WATER

Note Reporting Date Method
_______________________ Ref Result Limit Units Analyzed Reference
Alkalinity, Titrimetric 310 10 MG/L AS CACO3 08/09/94 EPA31O1
Silver by ICP ND 0.010 MG/L 08/16/94 EPA6O1O
Arsenic — Graphite Furnace ND 0.010 MG/L 08/18/94 EPA7O6O
Barium by ICP ND 0.20 MG/L 08/16/94 EPA6O1O
Calcium by ICP 130 5.0 MG/L 08/16/94 EPA6O1O
Cadmium by ICP ND 0.0050 MG/L 08/16/94 EPA6O1O
Chloride by Ion Chrom. 26 1.0 MG/L 08/15/94 EPA300_0
Carbonate ND 10 MG/L AS CACO3 08/09/94 EPA31O1
Chemical Oxygen Demand ND 25 MG/L 08/10/94 EPA41O_4
Chromium by ICP ND 0.010 MG/L 08/16/94 EPA6O1O

Copper by ICP ND 0.025 MG/L 08/16/94 EPA6O1O
Iron by ICP 0.39 0.10 MG/L 08/16/94 EPA6O1O
Bicarbonate 310 10 MG/L AS CACO3 08/09/94 EPA31O_1
Manganese by ICP 0.016 0.015 MG/L 08/16/94 EPA6O1O
Sodium by ICP 30 5.0 MG/L 08/16/94 EPA6O1O
Nickel by ICP MD 0.040 MG/L 08/16/94 EPA6O1O
Nitrate as N, Preserved 0.98 0.050 MG/L 08/05/94 EPA353_2
Lead — Graphite Furnace ND 0.0030 MG/L 08/18/94 EPA7421
Settleable Solids ND 0.2 ML/L 08/04/94 SM2O9EA
Selenium —Graphite Furnace ND 0.0050 MG/L 08/18/94 EPA7740
Sulfate by Ion Chrom. 55 5.0 MG/L 08/15/94 EPA300_0
Total Dissolved Solids 530 10 MG/L 08/05/94 EPA16O1
Total Organic Carbon MD 1.0 MG/L 08/09/94 EPA415_1
Total Suspended Solids ND 10 MG/L 08/06/94 EPA16O_2
Zinc by ICP 0.031 0.020 MG/L 08/16/94 EPA6O1O



Page: 4 of 42

Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895

TEST NAME: Hazardous Substance Vols
METHOD REFERENCE: EPA8240

SAMPLE ID: RW9—7—94
SAMPLE DATE: 07/29/94
SAMPLE MATRIX: WATER
ANALYSIS DATE: 08/10/94
UNITS: UG/L

()uanterra
LnvronmentaJ

Servkes

Work Order: 64-08-024

Surrogates
Toluene—D8
Bromofluorobenzene
1, 2—Dichloroethane-D4

% Recovery
101
102
102

Referenced notes for these results:

Cis—1,2-Dichloroethene and Trichioroethylene are reported
from a 5x dilution analyzed 08/10/94 at 20:30.
Methylene chloride laboratory contamination levels of

11-l2ppb on day of analysis.

Reporting
Result Limit

Reporting
Result Limit

Methyl chloride ND 10 1,2—Dichioropropane ND 5.0

Methyl bromide ND 5.0 trans—1,3—Dichloropropene ND 5.0

Vinyl chloride ND 10 Trichioroethylene 930 25

Chloroethane ND 10 Chlorodibromomethane ND 5.0

Methylene chloride 17 10 1,l,2—Trichloroethane ND 5.0
hcetone ND 100 Benzene ND 5.0
Carbon disulfide ND 5.0 cis—l,3—Dichloropropene ND 5.0

l,1—Dichloroethylene ND 5.0 2-Chioroethylvinyl ether ND 10
l,1-Dichloroethane ND 5.0 Bromoform ND 5.0
trans—l,2—Dichloroethylene 15 5.0 2Hexanone ND 50

cis—1,2-Dichloroethylene 270 25 4-Methyl-2-pentanone ND 50

Chloroform ND 5.0 Tetrachloroethylene ND 5.0

1,2—Dichloroethane ND 5.0 1,1,2,2—Tetrachioroethane ND 5.0
2-Butanone ND 100 Toluene ND 5.0

1,l,1-Trichloroethane ND 5.0 Chlorobenzene ND 5.0

Carbon tetrachloride ND 5.0 Ethylbenzene ND 5.0

Vinyl acetate ND 10 styrene ND 5.0

Dichiorobromomethane ND 5.0 Xylenes, total ND 5.0



TEST NAME: ABN HSL CC/MS Extractables
METHOD REFERENCE: EPA8270

SAMPLE ID: RW9—7—94
SAMPLE DATE: 07/29/94
SAMPLE MATRIX: WATER
EXTRACTION DATE: 08/05/94
ANALYSIS DATE: 08/17/94
UNITS: UG/L

'henol

)is ( 2—Chioroethyl) ether
—Ch1orophenol
L, 3—Dichlorobenzene
L, 4—Dichlorobenzene

3enzyl alcohol
L, 2—Dichloroberjzene

—Methylphenol
is (2—Chioroisopropyl )ether
—Methy1pheno1
—Nitroso-di—n-propylamine
exach1oroethane
Mitrobenzene
I sophorone

2—Nitrophenol
2, 4-Dimethyiphenol
Benzoic Acid
bis (2—Chloroethoxy)methane
2, 4—Dichlorophenol
1,2, 4—Trichlorobenzerie

Naphthalene
4—Chloroaniline
Hexachiorobutadjene
4—Chloro—3 -methylphenol
2 —Methylnaphthalene

Hexachiorocyclopentadiene
2,4, 6—Trichiorophenol
2,4, 5-Trichiorophenol
2 —Chloronaphthalene
2—Nitroaniline

Dimethylphthalate
cenaphthy1ene

10 2, 6—Dinitrotoluene
10 3—Nitroaniline
10 Acenaphthene
10 2, 4—Dinitrophenol
10 4-Nitrophenol
20 Dibenzofuran
10 2, 4-Dinitrotoluene
10 Diethylphthalate
10 4-Chiorophenyl-phenylether
10 Fluorene
10 4-Nitroaniline
10 4, 6—Dinitro-2-methylphenol
10 N-Nitrosodiphenylamine (1)
10 4—Bromopheriyl-phenylether
10 Hexachlorobenzene
10 Pentachiorophenol
50 Phenanthrene
10 Anthracene
10 Di—n—butylphthalate
10 Fluoranthene
10 Pyrene
20 Butylbenzylphthalate
10 3,3' —Dichlorobenzidine
20 Benzo (a) anthracene

10 Chrysene
10 bis (2—Ethyihexyl )phthalate
10 Di-n-octylphthalate
10 Benzo(b) fluoranthene
10 Benzo(k)fluoranthene
50 Benzo(a)pyrene
10 Indeno(1,2,3—cd)pyrene
10 Dibenzo(a, h)anthracene

Benzo(g,h, i)perylene

Page: 5 of 42

Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895

23? 4S
()))uanterra

Environment iii
Serv,cec

Work Order: E4—08—024

Reporting
Result Limit

ND
ND
ND

ND

ND

ND

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND

ND

ND

ND
ND
ND
ND
ND
ND

ND

ND

Reporting
Result Limit

ND 10
ND 50
ND 10

ND 50

ND 50

ND 10

ND 10

ND 10

ND 10

ND 10

ND 50

ND 50

ND 10
ND 10

ND 10
ND 50

ND 10

ND 10
ND 10
ND 10
ND 10

ND 10
ND 20
ND 10
ND 10

ND 10
ND 10

ND 10
ND 10
ND 10
ND 10
ND 10

ND 10
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Paqe: 6 of 42 Q'uanterra

Environmental

Company: IT CORPORATION
Services

Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: B4—08—024

TEST NAME: ABN BSL CC/MS Extractables
METHOD REFERENCE: EPA8270

SAMPLE ID: RW9—7—94
SAMPLE DATE: 07/29/94
SAMPLE MATRIX: WATER

Surrogates % Recovery
Nitrobenzene-D5 70

2—Fluorobiphenyl 65

Terphenyl—D].4 57
Phenol—D5 69

2—Fluorophenol 58

2,4, 6-Tribrornophenol 68

(1) N-Nitrosodiphenylamine cannot be separated from diphenylamine.
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Paqe: 7 of 42 (jJuanterra

Environmental
Sen'iees

Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: 84—08-024

SAMPLE ID: IT—MW—O1T
SAMPLE DATE: 08/01/94 08:50:00
SAMPLE MATRIX: WATER

Note Reporting Date Method
Test Nae Ref Result Limit Units Analyzed Reference
Alkalinity, Titrimetric 330 10 MG/L AS CACO3 08/09/94 EPA31O1
Silver by ICP ND 0.010 MG/L 08/16/94 EPA6O1O
Arsenic - Graphite Furnace ND 0.010 MG/L 08/18/94 EPA7O6O
Barium by ICP ND 0.20 MG/L 08/16/94 EPA6O1O
Calcium by ICP 170 5.0 MG/L 08/16/94 EPA6O1O
Cadmium by 1CP ND 0.0050 MG/L 08/16/94 EPA6O1O
Chloride by Ion Chrom. 43 10 MG/L 08/15/94 EPA300_0
Carbonate ND 10 MG/L AS CACO3 08/09/94 EPA31O1
Chromium by ICP ND 0.010 MG/L 08/16/94 EPA6O1O

Copper by ICP ND 0.025 MG/L 08/16/94 EPA6O1O
Iron by ICP 0.25 0.10 MG/L 08/16/94 EPA6O1O
Bicarbonate 330 10 MG/L AS CACO3 08/09/94 EPA31O1
Manganese by ICP 0.14 0.015 MG/L 08/16/94 EPA6O1O
Sodium by ICP 47 5.0 MG/L 08/16/94 EPA6O1O
Nickel by ICP ND 0.040 MG/L 08/16/94 EPA6O1O
Lead — Graphite Furnace ND 0.0030 MG/L 08/18/94 EPA7421
Settleable Solids ND 0.2 ML/L 08/04/94 SM2O9EA
Selenium —Graphite Furnace ND 0.0050 MG/L 08/18/94 EPA7740
Sulfate by Ion Chrom. 120 50 MG/L 08/15/94 EPA300_O
Total Dissolved Solids 680 10 MG/L 08/05/94 EPA16O1
Total Suspended Solids 31 10 MG/L 08/06/94 EPA16O_2
Zinc by ICP 0.028 0.020 MG/L 08/16/94 EPA6O1O
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Paqe: 8 of 42

Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895

TEST NAME: Hazardous Substance Vols.
METHOD REFERENCE: EPA8240

SAMPLE ID: IT—MW—O1T
SAMPLE DATE: 08/01/94
SAMPLE MATRIX: WATER
A1'ALYSIS DATE: 08/10/94
UNITS: UG/L

(PjuanterraEnvitonmental
Services

Work Order: B4—08—024

Reporting
Result Limit

Reporting
Result Limit

Methyl chloride
Methyl bromide
Vinyl chloride
Chioroethane
Methylene chloride
Acetone
Carbon disulfide

1, i-Dichloroethylene
1, i-Dichloroethane

trans—i,2—Dichloroethylene
cis—1, 2—Dichioroethylene
Chloroform
1, 2—Dichloroethane
2 —But anone

1,1, 1—Trichioroethane
Carbon tetrachioride
Vinyl acetate
Dichiorobromometharie

ND 10

ND 5.0
ND 10
ND 10

ND 10

ND 100
ND 5.0
ND 5.0
ND 5.0
MD 5.0

ND 5.0
ND 5.0
ND 5.0
ND 100
ND 5.0
ND 5.0
ND 10
MD 5.0

1, 2-Dichioropropane
1 3—Dichioropropene

Trichioroethylene
Chlorodibromomethane
1, 1, 2—Trichioroethane
Benzene

cis-1, 3—Dichioropropene
2—Chioroethylvinyl ether
Brornoform
2—Hex anone

4-Methyl-2—pentanone
Tetrachioroethylene
1, 1,2,2 -Tetrachloroethane
Toluene
Chlorobenzene

Ethylbenzene
Styrene
Xylenes, total

ND 5.0
ND 5.0
47 5.0
ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 10
ND 5.0
ND 50

ND 50
ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 5.0

Surrogates
Toluene-D8
Bromofluorobenzerie

1, 2-Dichloroethane-D4

% Recovery
100
100

101



Page: 9 of 42

Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895

SAMPLE ID: IT—NW—O1T
SAMPLE DATE: 08/01/94
SAMPLE MATRIX: WATER
EXTRACTION DATE:
ANALYSIS DATE:
UNITS: UG/L

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND
ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND

ND

ND
ND
ND

ND
ND

ND
ND

ND

10
50
10
50
50
10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

23?

(!)uanterra
Environ mental

Services

Work Order: B4-08—024

TEST NAME: ABN HSL Ge/MS Extractables
METHOD REFERENCE: EPA827O

08/05/ 94
08/18/94

Reporting
Result Limit

Reporting
Result Limit

Phenol
bis (2—Chloroethyl ) ether
2—Chiorophenol
1, 3—Dichlorobenzene
1, 4—Dichlorobenzene
Benzyl alcohol
1, 2—Dichlorobenzene

2—Methylphenol
bis (2—Chioroisopropyl ) ether
4—Methylphenol
N—Nitroso-di—n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone
2—Nitrophenol
2, 4—Dimethylphenol
Benzoic Acid
bis (2 —Chloroethoxy )methane
2, 4—Dichlorophenol
1,2, 4—Trichlorobenzene
Naphthalene
4—Chloroanilme
Hexachiorobutadiene

4-Chloro-3-methylphenol
2—Methylnaphthalene
Hexachlorocyc lopentadiene
2,4, 6—Trichiorophenol
2,4, 5—Trichlorophenol
2—Chloronaphthalene
2—Nitroariiline

Dimethylphthalate
Acenaphthylerie

10 2, 6-Dthitrotoluene
10 3—Nitroaniline
10 Acenaphthene
10 2, 4-Dinitrophenol
10 4-Nitrophenol
20 Dibenzofuran
10 2, 4—Dinitrotoluene
10 Diethylphthalate
10 4-Chiorophenyl-phenylether
10 Fluorene
10 4—Nitroaniline
10 4, 6-Dinitro—2—methylphenol
10 N—Nitrosodiphenylamine (1)
10 4-Bromophenyl—phenylether
10 Hexachlorobenzene
10 Pentachlorophenol
50 Phenanthrene
10 Anthracene
10 Di—n-butylphthalate
10 Fluoranthene
10 Pyrene
20 Butylbenzylphthalate
10 3,3 '—Dichlorobenzidine
20 Benzo (a) anthracene

10 Chrysene
10 bis (2—Ethyihexyl )phthalate
10 Di—n-octylphthalate
10 Benzo(b) fluoranthene
10 Benzo(k) fluoranthene
50 Benzo(a)pyrene
10 Indeno(1,2,3-cd)pyrene
10 Dibenzo(a,h)anthracefle

Benzo(g,h, i)perylene
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10 of 42 €Uanterra

Ernironnwntal
Servkec

Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: E4—08—024

TEST NAME: ABN HSL CC/MS Extractables
METHOD REFERENCE: EPA8270

SAMPLE ID: IT—MW—CiT
SAMPLE DATE: 08/01/94
SAMPLE MATRIX: WATER

Surrogates % Recovery
Nitrobenzene—D5 63

2-Fluorobiphenyl 58

Terphenyl-D14 59
Phenol—D5 59

2—Fluorophenol 55

2,4, 6—Tribromophenol 61

(1) N-Nitrosodiphenylarnine cannot be separated from diphenylamine.



Page: 11 of 42 (uanterra
EnvironmentI

Services
Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: 34—08—024

SAMPLE ID: RW11—7—94
SAMPLE DATE: 07/31/94 17:35:00
SAMPLE MATRIX: WATER

Note Reporting Date Method
Test Name Ref Result Limit Units Analyzed Reference
Alkalinity, Titrimetric 310 10 MG/L AS CACO3 08/09/94 EPA31O_l
Silver by ICP ND 0.010 MG/L 08/16/94 EPA6O1O
Arsenic — Graphite Furnace ND 0.010 MG/L 08/18/94 EPA7O6O
Barium by ICP ND 0.20 MG/L 08/16/94 EPA6O1O
Calcium by ICP 130 5.0 MG/L 08/16/94 EPA6O1O
Cadmium by ICP ND 0.0050 MG/L 08/16/94 EPA6O1O
Chloride by Ion Chrom. 28 1.0 MG/L 08/15/94 EPA300_0
Carbonate ND 10 MG/L AS CACO3 08/09/94 EPA31O1
Chemical Oxygen Demand 67 25 MG/L 08/10/94 EPA41O_4
Chromium by ICP ND 0.010 MG/L 08/16/94 EPA6O1O

Copper by ICP ND 0.025 MG/L 08/16/94 EPA6O1O
Iron by ICP 0.57 0.10 MG/L 08/16/94 EPA6O1O
Bicarbonate 310 10 MG/L AS CACO3 08/09/94 EPA31O1
Manganese by ICP 0.020 0.015 MG/L 08/16/94 EPA6O1O
Sodium by ICP 20 5.0 MG/L 08/16/94 EPA6O1O
Nickel by ICP ND 0.040 MG/L 08/16/94 EPA6O1O
Nitrate as N, Preserved 1.2 0.050 MG/L 08/05/94 EPA353_2
Lead — Graphite Furnace ND 0.0030 MG/L 08/18/94 EPA7421
Settleable Solids ND 0.2 ML/L 08/04/94 SM2O9EA
Selenium —Graphite Furnace ND 0.0050 MG/L 08/18/94 EPA7740
Sulfate by Ion Chrom. 41 5.0 MG/L 08/15/94 EPA300_0
Total Dissolved Solids 440 10 MG/L 08/05/94 EPA16O_1
Total Organic Carbon ND 1.0 MG/L 08/09/94 EPA415_1
Total Suspended Solids ND 10 MG/L 08/06/94 EPA16O_2
Zinc by ICP 0.030 0.020 MG/L 08/16/94 EPA6O1O
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Paqe: 12 of 42

Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895

TEST NAME: Hazardous Substance Vols
METHOD REFERENCE: EPA8240

SAMPLE ID: RW11—7—94
SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER
ANALYSIS DATE: 08/10/94
UNITS: UG/L

(J)uanterraLnnronmenral
Sericec

Work Order: 34—08—024

Surrogates
Toluerie—D8
Bromofluorobenzene
1, 2—Dichloroethane—D4

% Recovery
100
98
100

Referenced notes for these results:

Cis-1,2—Dichloroethene and Trichioroethylene are reported
from a 5x dilution analyzed 08/10/94 at 22:24.
Methylene chloride laboratory contamination levels of

11—l2ppb on day of analysis.

Reporting
Result Limit

Reporting
Result Limit

Methyl chloride ND 10 1,2-Dichloropropane ND 5.0
Methyl bromide ND 5.0 trans—1,3-Dichloropropene ND 5.0
Vinyl chloride 19 10 Trichloroethylene 980 25
Chloroethane ND 10 Chlorodibromomethane ND 5.0
Methylene chloride 17 10 l,1,2—Trichloroethane ND 5.0
hcetone ND 100 Benzene ND 5.0
Carbon disulfide ND 5.0 cis—1,3—Dichloropropene ND 5.0

l,1—Dichloroethylene ND 5.0 2-Chloroethylvinyl ether ND 10
1,1—Dichloroethane ND 5.0 Bromoform ND 5.0

trans—1,2—Dichloroethylene 32 5.0 2—Hexanorie ND 50

cis—1,2—Dichloroethylene 300 25 4—Methyl—2—peritanone ND 50
Chloroform ND 5.0 Tetrachloroethylene ND 5.0
1,2—Dichloroethane MD 5.0 1,1,2,2—Tetrachloroethane ND 5.0
2—Butarione ND 100 Toluene ND 5.0

1,1,1-Trichloroethane ND 5.0 Chlorobenzene ND 5.0
Carbon tetrachloride ND 5.0 Ethylbenzene ND 5.0

Vinyl acetate ND 10 Styrene ND 5.0
Dichlorobromomethane ND 5.0 Xylenes, total ND 5.0



Paqe: 13 of 42

Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895

TEST NAME: ABN HSL CC/MS Extractables
METHOD REFERENCE: EPA8270

(JuanterraEnvironmental
Servicec

Work Order: 34-08—024

SAMPLE ID: RW11—7—94
SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER
EXTRACTION DATE: 08/05/94
ANALYSIS DATE: 08/17/94
UNITS: UG/L

Reporting
Result Limit

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Reporting
Result Limit

ND
ND
ND
ND
ND
ND
ND

ND

ND

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

10
50
10
50
50
10
10
10
10
10
50

50
10
10
10
50
10
10
10
10
10

10
20
10
10
10
10
10
10
10
10
10
10

'henol

)iS (2—Chioroethyl ) ether
—Ch1oropheno1
L, 3—Dichlorobenzene
L, 4—Dichlorobenzene

3enzyl alcohol
I. ,2—Dichlorobenzene

2—Methyiphenol
Dis (2—Chioroisopropyl ) ether
4—Methyiphenol
—Nitroso—d i-n—propylamine
Elexachioroethane
Mitrobenzene
I sophorone
2—Nitrophenol
2, 4—Dimethyiphenol
Benzoic Acid
bis(2—Chloroethoxy)methane
2, 4—Dichiorophenol
1,2, 4—Trichlorobenzene
aphtha1ene
4—Chioroaniline
Hexachiorobutadiene
4-Chloro-3-methylphenol
2—Methylnaphthalene
Hexachiorocyclopentadiene
2,4, 6-Trichiorophenol
2,4, 5—Trichiorophenol
2—Chloronaphthalene
2—Nitroaniline
Dimethylphthalate
hcenaphthy 1 ene

10 2, 6—Dinitrotoluene
10 3—Nitroaniline
10 Acenaphthene
10 2, 4—Dinitrophenol
10 4—Nitrophenol
20 Dibenzofuran
10 2, 4-Dinitrotoluene
10 Diethylphthalate
10 4-Chiorophenyl-phenylether
10 Fluorene
10 4—Nitroaniline

10 4, 6-Dinitro—2—methylphenol
10 N—Nitrosodiphenylamine (1)
10 4—Bromophenyl—phenylether
10 Hexachlorobenzene
10 Pentachiorophenol
50 Phenanthrene
10 Anthracene
10 Di-n—butylphthalate
10 Fluoranthene
10 Pyrene
20 Butylbenzylphthalate
10 3,3 —Dichlorobenzidine
20 Benzo (a) anthracene
10 Chrysene
10 bis ( 2—Ethyihexyl)phthalate
10 Di—n-octylphthalate
10 Benzo(b)fluoranthene
10 Benzo(k)fluoranthene
50 Benzo(a)pyrene
10 Indeno(1,2,3—cd)pyrene
10 Dibenzo (a, h) anthracene

Benzo(g,h, i)perylene
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Environnwntal
Sen'kes

Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: B4—08-024

TEST NAME: AWl HSL GC/NS Extractables
METHOD REFERENCE: EPA8270

SAMPLE ID: RW11—7—94
SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER

Surrogates % Recovery
Nitrobenzene—D5 71

2—Fluorobiphenyl 66

Terphenyl—D14 69

Phenol-D5 55

2-Fluorophenol 63

2,4, 6-Tribromophenol 69

(1) N-Nitrosodiphenylamine cannot be separated from diphenylamine.
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Environmental

Services

Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: B4-08—024

SAMPLE ID: RW1O—7—94
SAMPLE DATE: 07/31/94 15:45:00
SAMPLE MATRIX: WATER

Note Reporting Date Method
Test Nae Ref Result Limit Units Analyzed Reference
Alkalinity, Titrimetric 210 10 MG/L AS CACO3 08/09/94 EPA31O_1
Silver by ICP ND 0.010 MG/L 08/16/94 EPA6O1O
Arsenic — Graphite Furnace ND 0.010 MG/L 08/18/94 EPA7O6O
Barium by ICP ND 0.20 MG/L 08/16/94 EPA6O1O
Calcium by ICP 130 5.0 MG/L 08/16/94 EPA6O1O
Cadmium by ICP ND 0.0050 MG/L 08/16/94 EPA6O1O
Chloride by Ion Chrom. 26 1.0 MG/L 08/15/94 EPA300_0
Carbonate ND 10 MG/L AS CACO3 08/09/94 EPA31O1
Chemical Oxygen Demand 180 25 MG/L 08/10/94 EPA41O_4
Chromium by ICP ND 0.010 MG/L 08/16/94 EPA6O1O

Copper by ICP ND 0.025 MG/L 08/16/94 EPA6O1O
Iron by ICP 0.46 0.10 MG/L 08/16/94 EPA6O1O
Bicarbonate 210 10 MG/L AS CACO3 08/09/94 EPA31O1
Manganese by ICP 0.024 0.015 MG/L 08/16/94 EPA6O1O
Sodium by ICP 28 5.0 MG/L 08/16/94 EPA6O1O
Nickel by ICP ND 0.040 MG/L 08/16/94 EPA6O1O
Nitrate as N, Preserved 1.1 0.050 MG/L 08/05/94 EPA3532
Lead - Graphite Furnace ND 0.0030 MG/L 08/18/94 EPA7421
Settleable Solids ND 0.2 ML/L 08/04/94 SM2O9EA

Selenium —Graphite Furnace ND 0.0050 MG/L 08/18/94 EPA7740
Sulfate by Ion Chrom. 54 5.0 MG/L 08/15/94 EPA300O
Total Dissolved Solids 480 10 MG/L 08/05/94 EPA16O1
Total Organic Carbon 1.3 1.0 MG/L 08/09/94 EPA415.1
Total Suspended Solids 15 10 MG/L 08/06/94 EPAl602
Zinc by ICP 0.035 0.020 MG/L 08/16/94 EPA6O1O
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895

TEST NAME: Hazardous Substance Vols.
METHOD REFERENCE: EPA8240

SAMPLE ID: RW1O—7—94

SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER
ANALYSIS DATE: 08/10/94
UNITS: UG/L

('uanterra
Environmental
Sen'ires

Work Order: B4-08—024

Surrogates
Toluene—D8
Bromofluorobenzene
1, 2—Dichloroethane-D4

% Recovery
100
99
100

Referenced notes for these results:

Cis-l,2-Dichloroethene and Trichioroethylene are reported
from a 5x dilution analyzed 08/10/94 at 22:52.
Methylene chloride laboratory contamination levels of

ll-l2ppb on day of analysis.

Reporting
Result Limit

Reporting
Result Limit

Methyl chloride ND 10 1,2—Dichloropropane ND 5.0

Methyl bromide
Vinyl chloride

ND
ND

5.0

10
trans—l,3—Dichloropropene
Trichioroethylene

ND
800

5.0
25

Chloroethane ND 10 Chlorodibromomethane ND 5.0

Methylene chloride 16 10 1,1,2—Trichioroethane ND 5.0
Acetone ND 100 Benzene ND 5.0

Carbon disulfide

1,i.—Dichloroethylene

ND
ND

5.0

5.0
cis—1,3—Dichloropropene
2—Chioroethylvinyl ether

ND
ND

5.0
10

1,1-Dichloroethane ND 5.0 Bromoform ND 5.0

trans-l,2-Dichloroethylene 20 5.0 2—Hexanone ND 50

cia—1,2—Dichloroethylene 250 25 4—Methyl—2—pentanone ND 50

Chloroform
1,2—Dichioroethane

ND
ND

5.0
5.0

Tetrachloroethylene
1,1,2,2—Tetrachloroethane

ND
ND

5.0
5.0

2—Butanone ND 100 Toluene ND 5.0

1,1,1-Trichioroethane ND 5.0 Chlorobenzene ND 5.0

Carbon tetrachioride MD 5.0 Ethylbenzene ND 5.0

Vinyl acetate ND 10 Styrene ND 5.0

Dichlorobromomethane MD 5.0 Xylenes, total ND 5.0
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895

TEST NAME: ABN HSL CC/MS Extractables
METHOD REFERENCE: EPAS27O

()j'uanterraEnvronmenta!
Services

Work Order: B4—08—024

SAMPLE ID: RW1O—7—94
SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER
EXTRACTION DATE: 08/05/94
ANALYSIS DATE: 08/17/94
UNITS: UG/L

Reporting
Result Limit

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND

ND
ND
ND
ND

Reporting
Result Limit

ND
ND
ND
ND
ND

ND
ND

ND
ND
ND
ND

ND

ND
ND
ND
ND

ND
ND
ND

ND
ND
ND

ND

ND

ND
1].
ND
ND

ND
ND
ND

ND

ND

10
50
10
50
50
10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10

10
10
10

henol

is(2-Chloroethyl)ether
-Chiorophenol
3—Dichlorobenzene
4—Dichlorobenzene

enzyl alcohol
2—Dichlorobenzene

-Methylphenol
is(2—Chloroisopropyl)ether
-Methylphenol
—N itroso—di—n-propylamine
exachioroethane
itroberizene
sophorone
—Nitropheriol
,4—Dimethylphenol
;enzoic Acid

is (2-Chloroethoxy)methane

4—Dichlorophenol
2, 4—Trichlorobenzene

aphthalene
—Chloroaniline
exachiorobutadiene

-Chloro—3-rnethylphenol
—Methylnaphthalene
exachlorocyclopentadiene
4, 6—Trichiorophenol
4, 5—Trichiorophenol
-Chloronaphthalene
-Nitroaniline

imethylphthalate
cenaphthylene

10 2, 6-Dinitrotoluene
10 3-Nitroaniline
10 Acenaphthene
10 2,4—Dinitrophenol
10 4—Nitrophenol
20 Dibenzofuran
10 2, 4-Dinitrotoluene
10 Diethylphthalate
10 4-Chlorophenyl—phenylether
10 Fluorene
10 4—Nitroaniline
10 4, 6—Dinitro-2—methylphenol
10 N—Nitrosodiphenylamine (1)
10 4-Bromophenyl-phenylether
10 Hexachlorobenzene
10 Pentachlorophenol
50 Phenanthrene
10 Anthracene
10 Di-n—butylphthalate
10 Fluoranthene
10 Pyrene
20 Butylbenzylphthalate
10 3,3 • —Dichlorobenzidine
20 Benzo (a)anthracene
10 Chrysene
10 bis (2 -Ethylhexyl )phthalate
10 Di—n—octylphthalate
10 Benzo(b)fluoranthene
10 Benzo(k)fluoranthene
50 Benzo(a)pyrene
10 Indeno(1,2,3—cd)pyrene
10 Dibenzo (a, h) anthracene

Benzo(g,h, i)perylene
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Lnnron mental
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: B4—08—024

TEST NAME: ABN HSL GC/MS Extractables
METHOD REFERENCE: EPA8270

SAMPLE ID: RW1O—7—94
SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER

Surrogates % Recovery
Nitrobenzene-D5 69

2—Fluorobiphenyl 66

Terphenyl-D14 61
Phenol-D5 68

2—Fluorophenol 59

2,4, 6—Tribromophenol 70

(1) N-Nitrosodiphenylaxnine cannot be separated from diphenylamine.
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Paqe: 19 of 42 Juanterra

Environmental

Company: IT CORPORATION
Sen'kes

Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: B4-08-024

SAMPLE ID: RW12—7—94
SAMPLE DATE: 07/31/94 19:28:00
SAMPLE MATRIX: WATER

Note Reporting Date Method
Test Naae Ref Result Limit Units Analyzed Reference

Alkalinity, Titrirnetric 210 10 MG/L AS CACO3 08/09/94 EPA31O_1
Silver by ICP ND 0.010 MG/L 08/16/94 EPA6O1O
Arsenic — Graphite Furnace ND 0.010 MG/L 08/18/94 EPA7O6O
Barium by ICP ND 0.20 MG/L 08/16/94 EPA6O1O
Calcium by ICP 130 5.0 MG/L 08/16/94 EPA6O1O
Cadmium by ICP ND 0.0050 MG/L 08/16/94 EPA6O1O
Chloride by Ion Chrom. 27 2.0 MG/L 08/15/94 EPA300_0
Carbonate ND 10 MG/L AS CACO3 08/09/94 EPA31O_].
Chemical Oxygen Demand ND 25 MG/L 08/10/94 EPA41O_4
Chromium by ICP ND 0.010 MG/L 08/16/94 EPA6O1O

Copper by ICP ND 0.025 MG/L 08/16/94 EPA6O1O
Iron by ICP 0.58 0.10 MG/L 08/16/94 EPA6O1O
Bicarbonate 210 10 MG/L AS CACO3 08/09/94 EPA31O_1
Manganese by ICP 0.032 0.015 MG/L 08/16/94 EPA6O1O
Sodium by 1CP 21 5.0 MG/L 08/16/94 EPA6O1O
Nickel by ICP ND 0.040 MG/L 08/16/94 EPA6O1O
Nitrate as N, Preserved 1.3 0.050 MG/L 08/05/94 EPA3532
Lead — Graphite Furnace ND 0.0030 MG/L 08/18/94 EPA7421
Settleable Solids ND 0.2 ML/L 08/04/94 SM2O9EA
Selenium —Graphite Furnace ND 0.0050 MG/L 08/18/94 EPA7740
Sulfate by Ion Chrom. 38 10 MG/L 08/15/94 EPA300_0
Total Dissolved Solids 380 10 MG/L 08/05/94 EPA16OI.
Total Organic Carbon ND 1.0 MG/L 08/09/94 EPA415_1
Total Suspended Solids 19 10 MG/L 08/06/94 EPA16O_2
Zinc by ICP 0.044 0.020 MG/L 08/16/94 EPA6O1O
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895

TEST NAME: Hazardous Substance Vols.
METHOD REFERENCE: EPA8240

SAMPLE ID: RW12—7—94
SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER
ANALYSIS DATE: 08/10/94
UNITS: UG/L

Quanterra
Ln7ronmentaJ
Services

Work Order: B4—08—024

Surrogates
Toluene-D8
Bromofluorobenzene
1, 2-Dichloroethane-D4

% Recovery
99
99

102

Referenced notes for these results:

Cis-1,2—Dichloroethene and Trichioroethylene are reported
from a 5x dilution analyzed 08/10/94 at 23:20.
Methylene chloride laboratory contamination levels of

11-l2ppb on day of analysis.

Reporting
Result Limit

Reporting
Result Limit

1ethyl chloride ND 10 1,2—Dichioropropane ND 5.0

1ethyl bromide ND 5.0 trans—1,3—Dichloropropene ND 5.0

Jinyl chloride 18 10 Trichioroethylene 870 25

Thloroethane MD 10 Chlorodibromomethane ND 5.0

4ethylene chloride 17 10 1,1,2—Trichioroethane ND 5.0
cetone ND 100 Benzene ND 5.0
carbon disulfide ND 5.0 cis—1,3-Dichloropropene ND 5.0

1,1—Dichioroethylene ND 5.0 2—Chioroethylvinyl ether ND 10

1,1—Dichioroethane ND 5.0 Bromoform ND 5.0

brans—1,2--Dichloroethylene 28 5.0 2—Hexanone ND 50

cis—1,2—Dichloroethylene 310 25 4—Methyl—2—pentanone ND 50
Chloroform ND 5.0 Tetrachloroethylene ND 5.0

1,2—Dichloroethane ND 5.0 1,1,2,2—Tetrachioroethane ND 5.0
2-Butanone ND 100 Toluene ND 5.0

1,1,1—Trichioroethane ND 5.0 Chlorobenzene ND 5.0

Carbon tetrachioride ND 5.0 Ethylbenzene ND 5.0

Vinyl acetate ND 10 styrene ND 5.0

Dichiorobromomethane ND 5.0 xylenes, total ND 5.0
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PRASE III 305895

TEST NAME: ABN HSL CC/MS Extractables
METHOD REFERENCE: EPA8270

(4'uanterra
1: ,z'7r nme,rtaI

.Serticec

Work Order: 34—08—024

SAMPLE ID: RW12—7—94
SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER
EXTRACTION DATE: 08/05/94
ANALYSIS DATE: 08/17/94
UNITS: UG/L

'henol

)is(2—Chloroethyl)ether
—Chlorophenol

-, 3—Dichlorobenzene
4—Dichlorobenzene

3enzyl alcohol
L, 2—Dichlorobenzene

—Methy1phenol
)is ( 2-Chioroisopropyl )ether
—Methylphenol
'-Nitroso—di-n--propylamine
Iexach1oroethane
itrobenzene
I sophorone

2 -Nitrophenol

2, 4-Dimethyiphenol
Benzoic Acid

bis(2—Chloroethoxy)methane
2, 4—Dichiorophenol
1,2, 4—Trichlorobenzene

aphtha1ene
-Ch1oroani1ine
iexach1orobutadiene

4—Chloro—3 -methy iphenol
2—Methylnaphthalene
Hexachiorocyc lopentadiene
2 , 4, 6—Trichlorophenol
2,4, 5—Trichlorophenol

2—Chlororiaphthalene
2—Nitroanil Lne

Dimethylphthalate
Acenaphthylene

10 2, 6—Dinitrotoluene
10 3—Nitroaniline
10 Acenaphthene
10 2, 4—Dinitrophenol
10 4—Nitrophenol
20 Dibenzofuran
10 2, 4-Dinitrotoluerie

10 Diethylphthalate
10 4—Chiorophenyl-phenylether
10 Fluorene
10 4—Nitroaniline
10 4, 6-Dinitro—2—methylphenol
10 N-Nitrosodiphenylamine (1)
10 4—Bromophenyl-phenylether
10 Hexachlorobenzene
10 Pentachioropheriol
50 Phenanthrene
10 Anthracene
10 Di—n—butylphthalate
10 Fluoranthene
10 Pyrene
20 Butylbenzylphthalate
10 3, 3 '—Dichlorobenzidine
20 Benzo (a) anthracene

10 Chrysene
10 bis ( 2—Ethylhexyl)phthalate
10 Di—n—octylphthalate
10 Benzo(b)fluoranthene
10 Benzo(k)fluoranthene
50 Benzo(a)pyrene
10 Indeno(1,2,3—cd)pyrene
10 Dibenzo, h) anthracene

Benzo(g,h, i)perylene

Reporting Reporting
Result LimitResult Limit

ND
ND
ND
ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND
ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND
ND
ND

ND
ND
ND

ND

ND

ND

ND

ND

ND
ND
ND

ND
ND
ND
ND
ND

10
50
10
50
50
10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10

10
10
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Paqe: 22 of 42 (4'uanterra
Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PRASE III 305895 Work Order: B4—08-024

TEST NAME: AWl RSL GC/MS Extractables
METHOD REFERENCE: EPA827O

SAMPLE ID: RW12—7—94
SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER

Surrogates % Recovery
Nitroberizene-D5 69

2-Fluorobiphenyl 66

Terphenyl—D14 65
Phenol-D5 68

2—Fluorophenol 66

2,4, 6-Tribromophenol 62

(1) N-Nitrosodiphenylamine cannot be separated from diphenylamine.
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Ln rlrnm',1tal

Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PEASE III 305895 Work Order: B4—08—024

TEST NAME: Hazardous Substance Vols.
METHOD REFERENCE: EPA8240

SAMPLE ID: RW12—7—94 MATRIX SPIKE
SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER
ANALYSIS DATE: 08/10/94
UNITS: % REC

Result Result

1,1-Di.chloroethylene 78 Trichloroethylene 57*

Benzene 85
Toluene 90
Chlorobenzene 91

Surrogate5 % Recovery
Toluene-D8 99

Bromofluorobenzene 99

1 ,2-Dichloroethane—D4 98

Referenced notes for these results:

Recovery outside limits due to high level of
Trichioroethylene in native sample.
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PEASE III 305895 Work Order: B4-08-024

TEST NAME: ABN RSL Ge/MS Extractables
METHOD REFERENCE: EPA8270

SAMPLE ID: RW12—7—94 MATRIX SPIKE
SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER
EXTRACTION DATE: 08/05/94
ANALYSIS DATE: 08/17/94
UNITS: % REC

Result Result

Phenol 61 Acenaphthene 79

2-Chlorophenol 65 4—Nitropheflol 58

1,4-Dichlorobenzene 62 2,4—Dinitrotoluene 66

N—Nitroso—di—n-propylamine 99 Pentachiorophenol 72

l,2,4—Trichlorobenzene 65 Pyrene 85

4—Chloro--3-methylphenol 60

Surrogates % Recovery
Nitrobenzene—D5 71

2—Fluorobiphenyl 68

Terphenyl—D14 66
Phenol-D5 62

2-Fluorophenol 57

2,4, 6-Tribromophenol 67

(1) N-Nitrosodiphenylaniine cannot be separated from diphenylamine.
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Lrnir,,i,nr,,ta/

Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: B4—08-024

TEST NAME: Hazardous Substance Vols.
METHOD REFERENCE: EPA8240

SAMPLE ID: RW12—7—94 NSD
SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER
ANALYSIS DATE: 08/11/94
FIRST ANALYSIS: 08/10/94
UNITS: % REC

Result Result

],l-Dichloroethylene 72 Trichioroethylene 45

Benzene 81
Toluene 86
Chlorobenzene 87

Surrogates % Recovery
Toluene—D8 101
Bromofluorobenzene 99

1 ,2—Dichloroethane—D4 101

Referenced notes for these results:

Recovery outside limits due to high level of
Trichioroethylene in native sample.
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Company: IT CORPORATION
Date; 09/22/94
Client Work ID: CARSWELL PEASE III 305895 Work Order: B4—08-024

TEST NAME: ABN HSL Ge/MS Extractables
METHOD REFERENCE: EPA8270

SAMPLE ID: RW12—7—94 MSD
SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER
EXTRACTION DATE: 08/05/94
ANALYSIS DATE: 08/17/94
UNITS: % REC

Result Result

Phenol 64 Acenaphthene 76

2-Chiorophenol 65 4-Ni.trophenol 66

1,4—Dichlorobenzene 62 2,4—Dinitrotoluene 64

-Nitroso-di-n-propylamine 94 Pentachiorophenol 77

l,2,4—Trichlorobenzene 64 Pyrene 86

Surrogates % Recovery
Nitrobenzene—D5 70

2—Fluorobiphenyl 66

Terphenyl-D14 56
Phenol—D5 65

2-Fluorophenol 61

2,4, 6—Tribromophenol 53

(1) N—Nitrosodiphenylarnine cannot be separated from diphenylanine.
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: B4—08-024

SAMPLE ID: RW18—7—94
SAMPLE DATE: 07/31/94 19:30:00
SAMPLE MATRIX: WATER

Note Reporting Date Method
Test Naae Ref Result Li*it Units Analyzed Reference
Alkalinity, Titrimetric 290 10 MG/L AS CACO3 08/09/94 EPA31O_lSilver by ICP ND 0.010 MG/L 08/16/94 EPA6O1O
Arsenic - Graphite Furnace ND 0.010 MG/L 08/18/94 EPA7O6O
Barium by ICP ND 0.20 MG/L 08/16/94 EPA6O].0
Calcium by ICP 130 5.0 MG/L 08/16/94 EPA6O1O
Cadmium by ICP ND 0.0050 MG/L 08/16/94 EPA6O1O
Chloride by Ion Chrom. 27 2.0 MG/L 08/15/94 EPA300_0
Carbonate ND 10 MG/L AS CACO3 08/09/94 EPA3j.Ol
Chemical Oxygen Demand ND 25 MG/L 08/10/94 EPA41O_4
Chromium by IC? ND 0.010 MG/L 08/16/94 EPA6O1O
Copper by IC? ND 0.025 MG/L 08/16/94 EPA6O1O
Iron by IC? 0.51 0.10 MG/L 08/16/94 EPA6O1O
Bicarbonate 290 10 MG/L AS CACO3 08/09/94 EPA31O_1
Manganese by ICP 0.033 0.015 MG/L 08/16/94 EPA6O1O
Sodium by ICP 21 5.0 MG/L 08/16/94 EPA6O1O
Nickel by ICP ND 0.040 MG/L 08/16/94 EPA6O1O
Nitrate as N, Preserved 1.3 0.050 MG/L 08/05/94 EPA3532
Lead — Graphite Furnace ND 0.0030 MG/L 08/18/94 EPA7421
Settleable Solids ND 0.2 ML/L 08/04/94 SM2O9EA
Selenium -Graphite Furnace ND 0.0050 MG/L 08/18/94 EPA7740
Sulfate by Ion Chrom. 38 10 MG/L 08/15/94 EPA300_0
Total Dissolved Solids 500 10 MG/L 08/05/94 EPA16O1
Total Organic Carbon ND 1.0 MG/L 08/09/94 EPA415_l
Total Suspended Solids 24 10 MG/L 08/06/94 EPA16O_2
Zinc by ICP 0.039 0.020 MG/L 08/16/94 EPA6O1O
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895

TEST NAME: Hazardous Substance Vols.
METHOD REFERENCE: EPA8240

SAMPLE ID: RW18—7—94
SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER
ANALYSIS DATE: 08/10/94
UNITS: UO/L

(J))uanterra
En riimrita1
Sen,{ es

Work Order: B4-08-024

Surrogates
Toluene-D8
Bromof luorobenzene

1, 2-Dichloroethane—D4

% Recovery
103
99

102

Referenced notes for these results:

Cis-l,2-Dichloroethene and Trichioroethylene are reported
from a 5x dilution analyzed 08/11/94 at 00:44.

Methylene chloride laboratory contamination levels of
ll—l2ppb on day of analysis.

Reporting
Result Limit

Reporting
Result Limit

Methyl chloride ND 10 1,2-Dichioropropane ND 5.0
Methyl bromide ND 5.0 trans-l,3—Dichloropropene ND 5.0
Vinyl chloride 19 10 Trichloroethylene 950 25
Chloroethane ND 10 Chiorodibromomethane ND 5.0
Methylene chloride 15 10 l,l,2—Trichloroethane ND 5.0
Acetone ND 100 Benzene ND 5.0
Carbon disulfjde ND 5.0 cis-1,3—Dichloropropene ND 5.0

1,1—Dichioroethylene ND 5.0 2—Chioroethylvinyl ether ND 10

1,1—Dichloroethane ND 5.0 Bromoform ND 5.0

trans-1,2—Dichloroethy].ene 27 5.0 2—Hexanone ND 50

cis-1,2-Dichloroethylene 330 25 4-Methyl—2--pentanone ND 50
Chloroform ND 5.0 Tetrachloroethylene ND 5.0
1,2—Dichioroethane ND 5.0 1,l,2,2—Tetrachloroethane ND 5.0
2-Butanone ND 100 Toluene ND 5.0

1,1,1—Trichioroethane ND 5.0 Chlorobenzene ND 5.0
Carbon tetrachloride ND 5.0 Ethylbenzene ND 5.0

Vinyl acetate ND 10 Styrene ND 5.0
Dichiorobromomethane ND 5.0 Xylenes, total ND 5.0



TEST NAME: ABN HSL CC/MS Extractables
METHOD REFE-RENCE: EPA8270

SAMPLE ID: RW18—7—94
SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER
EXTRACTION DATE: 08/05/94
1'.NALYSIS DATE: 08/18/94
UNITS: UG/L

Phenol
bis (2—Chioroethyl )ether
2—Chiorophenol
1, 3-Dichlorobenzene
1, 4—Dichlorobenzene
Benzyl alcohol
1, 2-Dichloroberizene
2—Methyiphenol
bis ( 2—Chioroisopropyl ) ether
4-Methylpheriol
N-Nit roso-d i-n-pr opy 1 axnine
Hexachioroethane
Nitrobenzene
Isophorone
2—Nitrophenol
2, 4-Dimethyiphenol
Benzoic Acid

bis(2—Chloroethoxy)methane
2, 4-Dichiorophenol
1,2, 4—Trichlorobenzene
Naphthalene
4—Chioroaniline
Hexachlorobutadiene

4-Chloro-3-methylphenol
2—Methylnaphthalene
Hexachlorocyclopentadiene
2 , 4, 6—Trichiorophenol
2,4, 5—Trichlorophenol
2—Chloronaphthalene
2—Nitroaniline
D imethylphthalate

Acenaphthylene

10 2, 6-Dinitrotoluene
10 3—Nitroariiline
10 Acenaphthene
10 2, 4—Dinitrophenol
10 4—Nitrophenol
20 Dibenzofuran
10 2,4—Dinitrotoluene
10 Diethylphthalate
10 4-Chiorophenyl-phenylether
10 Fluorene
10 4—Nitroaniline
10 4, 6—Dinitro—2-methylphenol
10 N-Nitrosodiphenylamine (1)
10 4-Bromophenyl-phenylether
10 Hexachlorobenzene
10 Pentachlorophenol
50 Phenarithrene
10 Anthracene
10 Di-n—butylphthalate
10 Fluoranthene
10 Pyrene
20 Butylbenzylphthalate
10 3,3—Dich1orobenzidine
20 Benzo(a)anthracene
10 Chrysene
10 bis(2-Ethylhexyl)phthalate
10 Di-n—octylphthalate
10 Benzo(b) fluorarithene
10 Benzo(k) fluoranthene
50 Benzo(a)pyrene
10 Indeno(l,2,3—cd)pyrene
10 Dibenzo(a,h)anthracerie

Benzo(g,h, i)perylene

Paqe: 29 of 42

Company: IT CORPORATION
Date: 09/22/94
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Client Work ID: CARSWELL PEASE III 305895 Work Order: 34-08—024

Reporting
Result Limit

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

Reporting
Result Limit

ND 10
ND 50
ND 10
ND 50
ND 50
ND 10
ND 10
ND 10
ND 10
ND 10
ND 50
ND 50
ND 10
ND 10
ND 10
ND 50
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 20
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10

MD 10
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Company: IT CORPORATION

Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: B4—08-024

TEST NAME: ABN HSL Ge/MS Extractables
METHOD REFERENCE: EPA8270

SAMPLE ID: RW18—7—94
SAMPLE DATE: 07/31/94
SAMPLE MATRIX: WATER

Surrogates % Recovery
Nitrobenzene-D5 76

2-Fluorobipheriyl 70

Terphenyl-D14 65

Phenol—D5 68

2—Fluorophenol 68

2,4, 6—Tribromophenol 76

(1) N—Nitrosodiphenylamine cannot be separated from diphenylamine.
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895

TEST NAME: Hazardous Substance Vols.
METHOD REFERENCE: EPA8240

SAMPLE ID: TRIP BLANK
SAMPLE DATE: 07/29/94
SAMPLE MATRIX: WATER
ANALYSIS DATE: 08/09/94
UNITS: UG/L

('uanterraEn In IIrnI,,taJ
IS

Work Order: B4-08-024

Reporting
Result Limit

Reporting
Result Limit

ethyl chloride
ethyl bromide
thyl chloride
hioroethane
ethylene chloride
.cetone

arbon disulfide

1—Dichioroethylene
•1 1—Dichioroethane
rans—1 ,2-Dichioroethylene
is-i, 2—Dichloroethylene
thioroform
L, 2-Dichloroethane
2—Butanone
1., 1, 1—Trichioroethane
carbon tetrachioride
Tinyi acetate
ichiorobromomethane

ND 10

ND 5.0
ND 10

ND 10

ND 10

ND 100
ND 5.0
ND 5.0
ND 5.0
MD 5.0
ND 5.0
ND 5.0
ND 5.0
ND 100
ND 5.0
ND 5.0
ND 10

ND 5.0

1, 2-Dichioropropane
trans—i, 3—Dichioropropene
Trichioroethylene
Ch lorodibromomethane

1, 1, 2—Trichloroetharie
Benzene

cis-i,3—Dichloropropene
2-Chloroethylvinyl ether
Bromoform
2—Hex anone

4-Methyl-2-pentanone
Tetrachioroethylene
1, 1, 2, 2—Tetrachloroethane
Toluerie

Chlorobenzene

Ethylbenzene
Styrene
Xylenea, total

ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 10

MD 5.0
ND 50

ND 50
ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 5.0
MD 5.0

Surrogates
Toluene-D8
Bromof luorobenzene

1, 2—Dichloroethane—D4

% Recovery
100
100
101
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: B4—08—024

SAMPLE ID: LAB BLANK
SAMPLE DATE:
SAMPLE MATRIX: WATER

Note Reporting Date Method
Test Naae Ref Result Limit Units Analyzed Reference
Alkalinity, Titrimetric ND 10 MG/L AS CACO3 08/09/94 EPA31O_l
Silver by ICP ND 0.010 MG/L 08/16/94 EPA6O1O
Arsenic - Graphite Furnace ND 0.010 MG/L 08/18/94 EPA7O6O
Barium by ICP ND 0.20 MG/L 08/16/94 EPA6O1O
Calcium by ICP ND 5.0 MG/L 08/16/94 EPA6O1O
Cadmium by ICP ND 0.0050 MG/L 08/16/94 EPA6O1O
Chloride by Ion Chrom. ND 1.0 MG/L 08/15/94 EPA300_0
Carbonate ND 10 MG/L AS CACO3 08/09/94 EPA31O1
Chemical Oxygen Demand ND 25 MG/L 08/10/94 EPA41O4
Chromium by ICP ND 0.010 MG/L 08/16/94 EPA6O1O
Copper by ICP ND 0.025 MG/L 08/16/94 EPA6O1O
Iron by ICP ND 0.10 MG/L 08/16/94 EPA6O1O
Bicarbonate ND 10 MG/L AS CACO3 08/09/94 EPA31O1
Manganese by ICP ND 0.015 MG/L 08/16/94 EPA6O1O
Sodium by 1cP ND 5.0 MG/L 08/16/94 EPA6O1O
Nickel by ICP ND 0.040 MG/L 08/16/94 EPA6O1O
Nitrate as N, Preserved ND 0.050 MG/L 08/05/94 EPA3532
Lead - Graphite Furnace ND 0.0030 MG/L 08/18/94 EPA7421
Settleable Solids ND 0.1 ML/L 08/04/94 SM2O9EA
Selenium —Graphite Furnace ND 0.0050 MG/L 08/18/94 EPA7740
Sulfate by Ion Chrom. ND 5.0 MG/L 08/15/94 EPA300_0
Total Dissolved Solids N/A MG/L 08/05/94 EPA16O1
Total Organic Carbon ND 1.0 MG/L 08/09/94 EPA415_l
Total Suspended Solids N/A MG/L 08/05/94 EPA16O_2
Zinc by ICP ND 0.020 MG/L 08/16/94 EPA6O1O
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895

TEST NAME: Hazardous Substance Vols.
METHOD REFERENCE: EPA8240

SAMPLE ID: LAB BLANK
SAMPLE DATE: not spec
SAMPLE MATRIX: WATER
ANALYSIS DATE: 08/09/94
UNITS: UG/L

Reporting
Result Limit

Reporting
Result Limit

Methyl chloride
Methyl bromide
Vinyl chloride
Chioroethane
Methylene chloride
Acetone
Carbon disulfide

1, 1-Dichioroethylene
1, 1—Dichioroethane

trans-i, 2—Dichioroethylene
cis—i, 2—Dichioroethylene
Chloroform
1, 2—Dichioroethane
2—Butanone
1, 1, i—Trichloroethane
Carbon tetrachloride
Vinyl acetate
Dichiorobromomethane

ND 10

ND 5.0

ND 10

ND 10

ND 10

ND 100

ND 5.0

ND 5.0

ND 5.0

ND 5.0

ND 5.0

ND 5.0

ND 5.0

ND 100

ND 5.0

ND 5.0
ND 10
ND 5.0

1, 2-Dichioropropane
trans—i, 3—Dichioropropene
Trichioroethylene
Ch lorod ibromomethane

1,1, 2-Trichloroethane
Benzene

cis—i, 3-Dichioropropene
2-Chloroethylvinyl ether
Bromo form

2 -Hexanone

4-Methyl-2 -pent anone

Tetrachioroethylene
1,1,2, 2—Tetrachioroethane
Toluene
Chlorobenzene

Ethylbenzene
Styrene
Xylenes, total

ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 10

ND 5.0
ND 50

ND 50

ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 5.0
ND 5.0

Surrogates
Toluene-D8
Bromofluorobenzene
1, 2-Dichloroethane—D4

% Recovery
97
102
101

2? 76
(j'uan terra

Liit,ronrne,,rul
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Work Order: B4—08—024
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895

TEST NAME: ABN HSL GC/NS Extractables
METHOD REFERENCE: EPA8270

(juanterral:nu,rii,nentaI•n i P

Work Order: B4-08--024

SAMPLE ID: LAB BLANK
SAMPLE DATE: not spec
SAMPLE MATRIX: WATER
EXTRACTION DATE: 08/05/ 94
PNALYSIS DATE: 08/18/94
UNITS: UG/L

Reporting
Result Limit

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Reporting
Result Limit

ND

ND

ND
ND
ND
ND
ND
ND
ND

ND
ND

ND

ND

ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
10
ND
ND
ND
ND
ND
ND
ND

10
50
10
50
50
10
10
10
10

10
50
50
10
10
10
50
10

10
10
10
10
10
20
10
10
10
10

10
10
10
10
10
10

Phenol
big (2—Chloroethyl)ether

2—Chiorophenol
1, 3—Dichlorobenzene
1, 4—Dichlorobenzerie

Berizyl alcohol
1, 2—Dichlorobenzene
2 -Methylphenol
big ( 2—Chloroisopropyl )ether
4-Methyiphenol
N-Nitroso—di—n-propylamine
Hexachioroethane
Nitrobenzene
I sophorone
2 -Nitrophenol
2, 4-Dirnethyiphenol
Benzoic Acid
big (2—Chioroethoxy) methane
2 , 4-Dichlorophenol
1, 2, 4—Trichlorobenzene

Naphthalene
4-Chioroaniline
Hexachiorobutadjene
4—Chloro-3—methylphenol
2—Methylnaphthalene
Hexachiorocyclopentadiene
2, 4, 6—Trichiorophenol
2, 4, 5—Trichiorophenol

2—Chloronaphthalene
2—Nitroaniline

Dimethylphthalate
Acenaphthylene

10 2, 6-Dinitrotoluene
10 3—Nitroaniline
10 Acenaphthene
10 2, 4-Dinitropheriol
10 4-Nitrophenol
20 Dibenzofuran
10 2, 4—Dinitrotoluene
10 Diethylphthalate
10 4-Chlorophenyl-phenylether
10 Fluorene
10 4—Nitroaniline
10 4, 6-Dinitro—2—methylphenol
10 N—Nitrosodiphenylamine (1)
10 4—Bromophenyl—phenylether
10 Hexachlorobenzene
10 Pentachiorophenol
50 Pherianthrene
10 Anthracene
10 Di—n—butylphthalate
10 Fluoranthene
10 Pyrene
20 Butylbenzylphthalate
10 3,3' -Dichlorobenzidine
20 Benzo (a) anthracene

10 Chrysene
10 bis(2—Ethylhexyl)phthalate
10 Di—n--octylphthalate
10 Benzo(b) fluoranthene
10 Benzo(k)fluoranthene
50 Benzo(a)pyrene
10 Indeno(1,2,3—cd)pyrene
10 Dibenzo(a, h) anthracene

Benzo(g,h, i)perylene
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: B4—08—024

TEST NAME: ABN HSL GC/MS Extractables
METHOD REFERENCE: EPA827O

SAMPLE ID: LAB BLANK
SAMPLE DATE: not spec
SAMPLE MATRIX: WATER

Surrogates % Recovery
Nitrobenzene—D5 71

2—Fluorobiphenyl 64

Terphenyl—D14 83
Phenol-D5 68

2—Fluorophenol 56

2,4, 6—Tribromophenol 61

(1) N-Nitrosodiphenylarnine cannot be separated from diphenylamine.
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: B4—08—024

SAMPLE ID: RW9—7—94 MATRIX SPIKE
SAMPLE DATE: 07/29/94 17:25:00
SAMPLE MATRIX: WATER

Note Reporting Date Method
Test Name Ref Result Limit Units Analyzed Reference
Silver by ICP 90 0.010 % REC 08/16/94 EPA6O1O
Barium by ICP 109 0.20 % REC 08/16/94 EPA6O1O
Calcium by ICP 116 5.0 % REC 08/16/94 EPA6O1O
Cadmium by ICP 91 0.0050 % REC 08/16/94 EPA6O1O
Chromium by ICP 93 0.010 % REC 08/16/94 EPA6O1O
Copper by ICP 93 0.025 % REC 08/16/94 EPA6O1O
Iron by ICP 99 0.10 % REC 08/16/94 EPA6O1O
Manganese by IcP 90 0.015 % REC 08/16/94 EPA6O1O
Sodium by ICP 101 5.0 % REC 08/16/94 EPA6O1O
Nickel by ICP 89 0.040 % REC 08/16/94 EPA6O1O
Zinc by ICP 92 0.020 % REC 08/16/94 EPA6O1O
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Company: IT CORPORATION
ercke

Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: B4—08—024

SAMPLE ID: IT-MW—O1T MATRIX SPIKE
SAMPLE DATE: 08/01/94 08:50:00
SAMPLE MATRIX: WATER

Note Reporting Date Method
Test Na*e Ref Result Limit Units Analyzed Reference
Arsenic - Graphite Furnace 87 % REC 08/18/94 EPA7O6O
Lead - Graphite Furnace 108 % REC 08/18/94 EPA7421
Selenium —Graphite Furnace 117 % REC 08/18/94 EPA7740
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: B4—08—024

Referenced notes for this work order:

B408024

Batch MSD % recovery was outside QC limits for calcium
analysis due to the high native sample concentration. The
MS/MSD % RPD and LCS/LCSD were within acceptable limits.
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: 34-08-024

IV. Methodology

Requested analyses were performed according to the following
methods.

TEST NAME Alkalinity, Titrimetric TEST CODE 310_i

Alkalinity EPA 310.1 - tJSEPA Methods for Chemical Analysis of Water
and Wastes. Titrimetric with sulfuric acid.

TEST NAME ICP Metals TEST CODE 6010

Metals by ICP Inductively coupled emission spectroscopy according to
Method 6010, Test Methods for Evaluating Solid Waste
Physical/Chemical Methods, SW—846, Third Edition.

TEST NAME Hazardous Substance Vols. TEST CODE 8240

Hazardous Substance Method 8240, SW—846, Test Methods for Evaluating Solid
List Volatileg Wastes, Third Edition. GC/MS Purge and Trap analysis.

TEST NAME ABN HSL GC/MS Extractables TEST CODE 8270

Hazardous Substance Method 8270, SW—846, Test Methods for Evaluating Solid
List Extractableg Waste, Third Edition. Acid/Base-Neutral extraction

followed by GC/MS analysis.

TEST NAME Arsenic — Graphite Furnace TEST CODE AS_GF

Arsenic Method 7060, SW-846, Test Methods for Evaluating Solid
Graphite Waste, Third Edition. EPA 206.2- Methods for Chemical
Furnace Analysis of Water and Waste.

TEST NAME Chloride by Ion Chrom. TEST CODE CL_IC

Chloride TJSEPA 300.0 - The Determination of Inorganic Anions in
Water by Ion Chromatography.

TEST NAME Carbonate TEST CODE CO3A

Carbonate EPA 310.1 — USEPA Methods for Chemical Analysis of Water



23 83
Page: 40 of 42 (&uanterra

L,;t TU,lfl?cIJt;i/

Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: 34—08—024

TEST NAME Carbonate TEST CODE CO3A

and Wastes. Titrimetric analysis of alkalinity and
and calculation of carbonate content.

TEST NAME Chemical Oxygen Demand TEST CODE COD

COD EPA 410.4 — Chemical Analysis of Water and Wastewater.
Colorimetric analysis for Chemical Oxygen Demand.

TEST NAME Bicarbonate TEST CODE HCO3A

Bicarbonate EPA 310.1 — Methods for Chemical Analysis of Water and
Wastes, USEPA 1983. Titrimetric with sulfuric acid for
alkalinity and calculation of bicarbonate content.

TEST NAME Nitrate as N, Preserved TEST CODE N03_PR

Nitrate Method 353.2-Chemical Analysis of Water and Wastewater.
Colorimetric Automated Cadmium Reduction method using
Lachat autoanalyzer for N03 or N02 as N. This analysis

is performed on a preserved liquid sample.

TEST NAME Lead - Graphite Furnace TEST CODE PB_GF

Lead USEPA 7421, SW—846, Test Methods for Evaluating Solid

Graphite Wastes, Third Edition.
Furnace USEPA 239.2- Methods for Chemical Analysis of Water and

Wastes.

TEST NAME Selenium -Graphite Furnace TEST CODE SE_GF

Selenium Method 7740, SW—846, Test Methods for Evaluating Solid

Graphite Waste, Third Edition.
Furnace USEPA 270.2— Methods for Chemical Analysis of Water and

Wastes.
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PEASE III 305895 Work Order: B4—08—024

TEST NAME Sulfate by Ion Chro.. TEST CODE S04_IC

Sulfate USEPA Method 300.0 - The Determination of Inorganic
Anions in Water by Ion Chromatography.

TEST NAME Total Dissolved Solids TEST CODE TDS

Total Dissolved USEPA Method 160.1-. Methods for Chemical Analysis of
Solids Water and Wastes. Gravimetric analysis.

TEST NAME Total Organic Carbon TEST CODE TOC

Total Organic USEPA Method 415.1- Methods for Chemical Analysis of
Carbon Water and Wastes. Chemical oxidation and nondispersive

infrared analysis. Equivalent to SW—846 Method 9060.
Sample prep is instrument manufacturer specific.

TEST NAME Total Suspended Solids TEST CODE TSS

Total Suspended Method 160.2-Chemical Analysis of Water and Wastewater.
Solids Filtration and gravimetric analysis of non—filterable

residue.

TEST NAME ICPES Digestion — Water TEST CODE Z3010

Water Digestion Method 3010A, Sw—846, Test Methods for Evaluating Solid
Wastes, Third Edition. Digestion procedure for the
preparation of aqueous samples, EP Toxicity and TCLP
extracts, and wastes that contain suspended solids for

analysis by flame atomic absorption spectroscopy and
inductively coupled plasma spectroscopy. The procedure
determines total metals.

TEST NAME GFAA Digestion — Water TEST CODE Z3020

Water Digestion Method 3020, SW—846, Test Methods for Evaluating Solid
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Company: IT CORPORATION
Date: 09/22/94
Client Work ID: CARSWELL PHASE III 305895 Work Order: B4-08—024

TEST NAME GFAA Digestion — Water TEST CODE Z3020
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