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LIST 1

LIST 1A

R473925

SEDIMENT CONTAMINANT INDICATORS - JULY 1991 SAMPLES

Aluminum

Boron

Calcium
Carbonate/bicarbonate
Chloride

Fluoride

Iron

Magnesium

Manganese

Carbonate/bicarbonate

Hydrogen ion (pH)

Total Organic Carbon (TOC)
Total Organic Halogen (TOX)

Total Phenols

Nitrate (as N)
Potassium

Phosphorus

Sodium

Soil pH (Hydrogen lon)
Strontium

Sulfate

Total Organic Carbon (TOC)*



SURFACE WATER CONTAMINANT INDICATORS - JULY 1991 SAMPLES

Alkalinity (ng/l as CaC0O3)
Biochemical Oxygen Demand (BOD)
Calcium

Chemical Oxygen Demand (COD)
Chloride

Dissolved Oxygen (DO)*
Dissolved solids

Magnesium

Nitrates

Nitrites

pH*

Salinity

Sodium

Specific Conductance*
Sulfate

Suspended solids
Temperature*

Total solids

Total Organic Carbon (TOC)
Total Organic Halogen (TOX)
Total Phenols

Turbidity

* Field Measurements

R473925 A-2



SEDIMENT CONTAMINANT INDICATORS - FEBRUARY AND APRIL 1992 SAMPLES

Alkalinity

Nitrate (as N)

Soil pH (Hydrogen lon)

Total Organic Carbon (TOC)
Total Organic Halogen (EOX)

Phenolics

R473925 A-3



SURFACE WATER CONTAMINANT INDICATORS - FEBRUARY AND APRIL 1992 SAMPLES
Alkalinity (as CaCO3)
Biochemical Oxygen Demand (BOD)
Chemical Oxygen Demand (COD)
Chloride
Dissolved Oxygen (DO)*
Dissolved solids
Fiuoride
Hardness
Nitrates
pH*
Specific Conductance*
Suspended solids
Temperature*
Total Organic Carbon (TOC)

Turbidity

*  Field Measurements

RA73925 A-4
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STANDARD CALCULATION

NUS CORPORATION AND SUBSIDIARIES SHEET
CLENT. HAZWEAF FILE NO.: BY:
TIMER _AFB 3Kka2 6. 4oiMS PAGE / OFS

SUBJECT:
Szamt Frow Caecocarron s

ODBJECTIVE ¢

A45urBTIonLS &

- . )]
LELEPENCES S 1) FLUID> MECHNICS Wirii E6InEEInG ARUNTIONS

CﬁCKE%B!E ::\ D?'I/’E/ -7/

TETECMINE Lo (FRoM  ME)SvdEMIENTS
TAKEN AT

3) V-NotH 'WEIR. (oUTED N Kulman CEK
NEIE  MITHEN INSTALNTIN  2ZomDARY
WATEL GATE Sitt On CPumwo CEEEK
NEAR TUE  NuRTWEA INSTAUATION BaniIEY

) RECTANGLE NoTTH WEE on CRUTCHD

CeceK

SEz Socut?on S

NUR  AMAE FOIN (S,

V4

Gh D, DNEGHERTY, FRANZING, FINNEMOLE.

D Crurcdo ¥ Kuilraan (Pese STUDY FIED Boal,

FIELD NoTES  fH&ES 30,31,32, #8, 47

Stumed 2B SEE FiéveE 4l (amAcEn) Fo2 V-NoTTH
Wwew Lo ariond )
DiMEnSIoNS

S€ec  DiAceirt o2

NUS 155A REVISED 0285
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NUS CORPORATION AND SUBSIDIARIES STANDARD CALC UL? [/205/\;

CLIENT: AH4Z2wear FILE NO.:

TINKEEL. AFRR 3K92 BY;é’, ADMS PAGEZ OF” L

SUBJECT: DATE:

59?@/\4 /::Z_p;{/ CaS’CKED BY'i l - e /- 7/ I

FOR. V- MoTeH WEIR | NEGLECTING 10° BaTTER

&
&~ ¢ %1@; tan T H e (BeF (. Ea lZ.Z’D

Cy= o.588 (see Fie 12.28 Aﬂ?\(HEDB
&= 90° (&=7)
H:ozgd (ReF2)

Q- o580(ETTa% tands(p38) T o.27 ofs

EB SEE Flouee  4-| @mc»&&) e St GA4E (ocurret
SEE ATACHED DAGRAM FOE LY MEn S1onls,

FOR [low THRov6t THE  GarE Sl
Q= AV
V= (o295 h)ogs)  021hys (ReF 2)

2.9% a 1 .95
A= A, + 4R, + Ak

\La 5 4
A= 077+ o8ge 032: |97 /17 N/‘/

hea,= 1110k

&’ {/.77>(& Z/jr 0.4 JS al ¥2 iz zol

\'4‘14 jat|ase 4% /

—

o l2% 3T

ke 2= |24770m "

Zo 7

\l{
Afen .. 4(1 4 I‘I\.t

NUS 155A REVISED 0285 ;



STANDARD CALCULATION

NUS CORPORATION AND SUBSIDIARIES SHEET

CLIENT: HAZwKA” FILE NO.: 8Y: e
TINKER  AFB ZKI2Z G A5 PaGES OF5

SUBJECT: CHECKED BY, DATE:

VST oarny Aow) ¢} Gt IRy

Q) St AeuE 4/ (Amacues) FR Fwd CETED
CETIIEUR Mo WER LoddTIN. SEE DAY
o8 DIMELSnS.

Q) @ _
77777 - 77 el
/ —= y Z ¢
/ 4 W- 0.67” o.44”
/| z . ’
7 7 777 T <7 '
A 5
=) Z'I'” =~ p= /” /,. 2"
Hx -
- 7Y e

WRITE MAVERGY EQuATIoN Aoy /170 Z
NEAECTING 1 rCT7ToN (oSS

Convitnury EQ, V/// v V—; /11
v, (24)0.49) = V, (zeXe (4)

4
EnERGY EQ v, Vo © Co;—#
zs "(2,{-’) = Ztlnz

T |14
Vz ‘V/ = Zj (0.0205>
VI = 0. 64 yz_

2 T
Vz ‘(0.(,4‘/z)’ /. 34
Vz: /507 /}5
G~ (150702 No48) (it )= 0.1/ 45

Qz 1/;
CHECK  Flow : ?c : <€> where g : ‘D'ec«usue/mom

|
0.0%5 "\ * :
MC:(_E_Z%.S ' -0 odL 4= 0.55 1nches

V% 44c 7 1322 (o)™ (212 ,ﬂp_;

NUS 155A REVISED 0285
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NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULATION
CLIENT: HAZWKAF FILE A1O.: BY:
TINKEE AF8 =2KG2. P O7T7T/NGER PAGE , OF
SUBJECT: CHECKED BY: . DATE:
STREAM FLowW CALCULATIONS ‘%_, Mﬂ- G 2af7 2|

057'e¢¢/ue_,: Dedermine Streanm TFlod on Crotcdo Avd
Kobhlmad CKs., Lron Currett meter Aud

V-nolch WeIR MeasvreEmeJTs TAKeA
N, F'ebrum‘/v /592 At LocATioNnS '/9"5
and ‘T o THE ATTA-HED MAP,

Assumptionds 2 Nowe.

Referesces - l) “Fluid mechauvics WIiTH Ewsg/NEER NG
APPLICAT70MS " 85 EA., D”’{f’{e’fj

2) "D/scHAaoa MEASVREMEANTS A7
G-R G IN G- STﬁT'/o;JS/ /S GEGS

3) CRuTCHO AND Kuhlman Creek.

NUS 155A REVISED 0285



STANDARD CALCULATION

NUS CORPORATION AND S UBSIDIARIES SHEET
CUENT: HAZWRAR FILE NO.: BY:
TINKER, _AF3 3IK9 2 P. 6 T7/NGER, PAGE 2 OF
DATE:

SUBJECT:
STREAmMm FLouw CALCYAATIONS

i

T . Floww At Loecatiow A
NOT LEWEL SO A HEAD RPEADIWG

The Weik WAS

cusc\nés.o BS | 9'

PIELI RS

WA TAKEN ou EACH SIDE OF THE WEK.

L A
hz \\ h / VA‘
W" H
A

qo° V-NoTcH WEIR

For V —=NOTCH WEIR

Q = C4 8/15 72.\7 +awn 9/2- /L/572. [&4: 1/5'7./2.2/7

/7’:'-2—['&‘—%6&/7

I

= 54"

= 0.45’
Cd= 0.586
&= 90°

"

NUS 155A REVISED 0285

- [ Ye + 8 %’j
)4/ >

(kefs, 0.98)

(Ke{ I/ F’f‘ /2.19

& = 0.586(8//5> Z.z.éaz.z) (‘l‘m} éq%» 0.45(5/9
0.34 crs ( I5Bj'om>



NUS CORPORATION AND SUBSIDIARIES

STANDARD CALCULATION
SHEET
CLIENT: HAZWKRAF FILE NO.: 8Y: 1
TINKER — AFE =3K92. P OT7/NGER |PAGE 2 OF
SUBJECT: CHECKED BY: DATE:
STREAM FLOW CALCUATIONS { S50 134{9 |

. Flow AT LocATion ‘&°

THE FLOW /7 TH/S LOCATION L/NS NEASIRED

USING Cuorrest meter SHedboods (Ret. 2) Audd B
mnés‘h—chihaey Flo-maTe2 2060,

A Six- Fesths deptt was vsed
ch/ Fthe SheAanm X-Section waAs c//;//‘c/PAJ /;/;é
13 partial sectiows. Streanm Flow 15  cnlevinduf

06&-/‘(/ A-/iou

bj the fo//ou/idj je,ué/n/ efo/)//o,u:
Q = 2 Vi*dy*w, + Voxdy »wy
where =+ V= Ve/oc/@ (#/Jec)

’ Vn*ﬂln*wg
d= wWaTEL Depth ()

W= Pattal Section widdH, (1[*/)
L2:n= Partial Sectiomw Nvaben

These parameters And +he corespomain
discharge  per partial  sectiow ;s ShoZuw
od Flhe A//Adoa/ Sp/‘z‘ﬂa{s:(ee'vl,

Qnﬁ O.76 CFS é3"“ jpﬂ«)

i
L. Flow AT tLocaTion C

"

NUS 1554 REVISED 0285



STANDARD CALCULATION

NUS CORPORATION AND SUBSIDIARIES SHEET
CLENT. HAZWRAP FILE NO.: BY:
TIOKER _AER K22 P O 77 /~r/&ER |PAGE L OF

SUBJECT: CHECKED BY: DATE:
STREAM FLOL) CALCULATIONS Q% N M 4| 2809,

d s 29 -/vw(%) HS/L

Q= ¢
H= 363 /" [&c‘P 3z, p.qg)

= o0.30'

Cd = ©0.592

G = 0.592 (%s) Veir 4ol %) e,
Q= O.12 cfs [54, jP’“>

NUS 155A REVISED 0285



CRUTCHO CREEK STREAM FLOW MEASUREMENT (a)
INVESTIGATION OF CRUTCHO., KULHMAN AND ELM CREEKS
TINKER AIR FORCE BASE, OKLAHOMA

STREAM SECTION WATER OBSERVATION | MEASURED | SECTION SECTION
STATION WIDTH DEPTH DEPTH (b) VELOCITY AREA DISCHARGE

(REW) U9 (ft) (ft) (ft/sec.) (sq.ft) (cfs)
0 1 0

2 15 0.75 03 0.03 1.13 0.03

3 1 0.8 0.32 0.07 0.80 0.06

4 1 0.65 0.26 0.06 0.65 0.04

5 1 1.1 0.44 0.01 1.10 0.01

6 0.75 1.2 0.48 0.02 0.90 0.02

6.5 05 1.35 0.54 0.13 0.68 0.08

7 05 1.35 0.54 0.12 0.68 0.08

75 05 1.3 0.52 0.12 0.65 0.08

8 05 1.25 05 0.15 0.63 0.09

8.5 05 1.25 0.5 0.15 0.63 0.09

9 05 13 0.52 0.16 0.65 0.10

85 0.75 1.25 05 0.05 0.94 0.05

105 1.25 1.15 0.46 0.01 1.44 0.01
12 0.75 0

AREA = 10.85
STREAM DISCHARGE = 0.76

(a) Flow measurements were made 2/9/82 using a Marsh-McBirney, Inc. Flo-Mate 2000
(Serial No. 2000050).
(b) An observation depth of 0.6 of the total water depth was used.

prerarep ay: LD M

FLOWS3KS2.XLS

Page 1

CHECKED BY: \i W' 4zafa
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HALLIBURTON NUS Environmental - STANDARD CALCULATION
SHEET

Corporation and Subsidiaries

CLENT. FAZ WARAP FILE NO.: BY:
THWKER _AFB 3K92 P OTTINGER PAGE | OF7
SUBJECT: CHECKED BY: DATE:

MmAy 1992 STREAM FLow CALT. £t swhl of [ 1942

Objective : Delermine & tream Flowrate o~ Crotcho
anol Kuhlmag Creeks WRrom cotrrest
meter And V-wotch weirl MEASUre meSfs
Faken May &89 ,/772 At JocAtionts
'ﬂ",'B'j svel "' ow the AHacheo! AR,

Assumptions | None

” : -
Refe reaces ¢ 9 Floid Mme chavics 74 E “g I ee/v'dj
Rpp licaton ”/ Btk £d, Y, Onvgherty

3) ”DI.S charge Measvre mest s /)7‘ 5.:7,;‘)7
Stations,” USGS

3) Crvtcbe asd Kobhilmpy Creek S{ua(7
Field Rook.



s%’:?: 1952 STREAM Flow/ Cale.

7, n

I. Flow A+ Location A

The weiR wAs w~Not level so

wWAs +AaKen o0 each

HALLIBURTON NUS Environmental STANDARD CALCULATION
Corporation and Subsidiaries SHEET
CLIENT: FILE NO.: BY: o
HAZWRAP =T Ked AFR 3K9Z P_O77mlcEL |PASEZ
CHECKED BY: DATE:
S m og| @\

A head reac/ /}./j

Side of tfhe wesx.
O =90° H

For V-Notch Weik

&= Cd & 75 taw % H* (et 5 1.

H= 2 -[A'gﬂzj

= 0.38/
Cd = 0.587
& = 90°

= .22 CFSs

AY

N 20'775_7 Jﬁef 3, ,o.'@

(Ret: 1, Fp 12.23)

Q = O.587 (8/5) }1(32.2) +an (qo/a) (3,33(5/‘>
(IOO me)



HALLIBURTON NUS Environmental
Corporation and Subsidiaries SHEET

STANDARD CALCULATION

CLIENT:

FILE NO.: BY:
3IK92 P. oTTrmwGER |PASE3SOF7

| HAZWRAP — TIWKER AFB8
1992 STREAM F[FLow <CALC.

SUBJECT:
mMAyY

CHECKED BY: w DATE:
%, OB\ 4|9

Ir. L ocaTionN ‘B Flow

Curted+ meter Metbod s ( Ret 2.) x//s/dj

A MArSh — Me Birne Flo -Mate 2000 were
vsed +o meAasore The Flow At His

locAation,

A Six —tewths observation olepth was vsed

for eaclk of +he 19 pAartial Stream
cections. Steeam Flow /'S ca/:u/n/e/

by +he ‘Fo//owiuj 3edernl e;zun‘v'od :

Q= SLVyxdww, + vy wdly ¢4z vee Vool 3]

where : = veloer (f‘/'/sec)
d = water ofeoth (F1F)
w = Partial Section wid¥ (wfvf-)
,2°n = Partial Section No.

T hese PArA meters A~cl +he Ca/‘/espo.do//dj
cischarge per pn/"/-z‘ﬂ/ sectiod 15 ShoaA

on e Atacked spresd sheets

QTOTAL = 0.6 cts Cqu me)
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HALLIBURTON NUS Environmental
Corporation and Subsidiaries

STANDARD CALCULATION

SHEET

CLIENT:

FILE NO.:

Y:
P 077 /MNGER |PES T

HAZWRAP —Tinkee AFR K9z
SUBJECT: . .
/l;M; 1992 Stream Flow Calc. CHECKEDBY: QX Jhtl D;Txe/m(q:.
’ "
L. LocAtionN C" Flow
\ / Y
¥ y = 127
6:=90° H
L 4 Y

8 =Cd /s 7/-2_5 +an (%) ,"/5/ﬁ (lee"&. 3, ,0,78)

H= 0.5
6 = 90°
Cq = 0.597

0= o507 () Vacan) 1ail%) o015

= 0.02 cfs
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HAZWRAP CONTRACT
ANALYTICAL SUPPORT FOR RCRA
CORRECTIVE ACTION SITE INVESTIGATION AT
TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00

PROJECT OBJECTIVES

As pant of the Hazardous Waste Remedial Actions Program (HAZWRAP), Halliburton
NUS Corporation’s Environmental Technology Group (ETG) is under contract with
Martin Marietta Energy Systems, Inc. (MMES) to provide a wide variety of engineeri
and environmental support services for numerous Air Force installations in the Sou_
Central region of the United States. HAZWRAP, a branch of MMES, provides support
to the U.S. Department of Energy (DOE) and other federal agencies to meet the National
Contingency Plan (NCP) of the Comprehensive Environmental Response, Compensation
and Liability Act (CERCLA).

The current assignment at Tinker Air Force Base will include the sampling (by ETG) and
analysis of approximately 25 soil and 25 water samples for a variety of parameters
including metals, miscellaneous inorganics, volatiles, semivolatiles, and pesticides/PCBs.
While HAZWRAP requirements are normally based on CERCLA, Tinker Air Force Base
must comply with RCRA corrective action requirements. Therefore, the list of required
analytes is based on RCRA, and the analytical methods and quality control requirements,
where feasible, are adapted from "Test Methods for Evaluating Solid Wastes,” SW-846,
3rd edition, rather than CLP protocol.

Details on the QA objectives as well as the analytical and reporting requirements plus the
anticipated project schedule are presented in subsequent sections of this work plan.
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HAZWRAP CONTRACT
ANALYTICAL SUPPORT FOR RCRA
CORRECTIVE ACTION SITE INVESTIGATION AT
TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00

PROJECT OBJECTIVES

As part of the Hazardous Waste Remedial Actions Program (HAZWRAP), Halliburton
NUS Corporation’s Environmental Technology Group (ETG) is under contract with
Martin Marietta Energy Systems, Inc. (MMES) to provide a wide variety of engineer’
and environmental support services for numerous Air Force installations in the Sou.
Central region of the United States. HAZWRAP, a branch of MMES, provides support
to the U.S. Department of Energy (DOE) and other federal agencies to meet the National
Contingency Plan (NCP) of the Comprehensive Environmental Response, Compensation
and Liability Act (CERCLA).

The current assignment at Tinker Air Force Base will include the sampling (by ETG) and
analysis of approximately 25 soil and 25 water samples for a variety of parameters
including metals, miscellaneous inorganics, volatiles, semivolatiles, and pesticides/PCBs.
While HAZWRAP requirements are normally based on CERCLA, Tinker Air Force Base
must comply with RCRA corrective action requirements. Therefore, the list of required
analytes is based on RCRA, and the analytical methods and quality control requirements,
where feasible, are adapted from "Test Methods for Evaluating Solid Wastes,” SW-846,
3rd edition, rather than CLP protocol.

Details on the QA objectives as well as the analytical and reporting requirements plus the
anticipated project schedule are presented in subsequent sections of this work plan.
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Date:
Page:

CLIENT INFORMATION

2.1

2.2

23

Names and Addresses

Tinker Air Force Base (For sampie bottles)

Mr. Subijoy Dunta

Environmental Management
Building 3333

Tinker Air Force Bake, OK 73145
(405) 736-3199

2.1.2 Halliburton NUS/Environmental Technology Group

Mr. Phil Ottinger

Project Manager

Halliburton NUS Environmental Corporation
800 Oak Ridge Tumpike

Oak Ridge, TN 37830

(615) 483-9900

RFQ No.: Not applicable

Halliburton NUS Contract No.: 13B-99784C, Task Order Y04

LSG MANAGEMENT

3.1

32

Project Manager: Pat Lynch

Proposal No.: Not applicable

SCOPE OF SERVICES

PPP-05/91
0

7/2/91

2 of 28

4.1.1 Provision of preserved sample bottles, shipping containers, and trip blanks
plus additional unpreserved bottles (about 20) to be used for
decontamination during sample collection. Specially-purchased (ICHEM)
bottles will be used. The ICHEM quality control cenificates will be
shipped with the sampie bottles to initiate tracking of bottles by lot
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Work Plan No.:

Revision No.:
Date:
Page:

CLIENT INFORMATION
2.1 Names and Addresses
2.1.1 Tinker Air Force Base (For sample bottles)
Mr. Subijoy Dutta
Environmental Management
Building 3333
Tinker Air Force Bake, OK 73145
(405) 736-3199
2.1.2 Halliburton NUS/Environmental Technology Group
Mr. Phil Ottinger
Project Manager
Halliburton NUS Environmental Corporation
800 Oak Ridge Tumpike
Oak Ridge, TN 37830
(615) 483-9900
2.2 RFQ No.: Not applicable
2.3 Halliburton NUS Contract No.: 13B-99784C, Task Order Y04

LSG MANAGEMENT

3.1  Project Manager: Pat Lynch

3.2 Proposal No.: Not applicable

SCOPE OF SERVICES

PPP-()5/91
0

77291

2 of 28

4.1.1 Provision of preserved sample bottles, shipping containers, and trip blanks
plus additional unpreserved bottles (about 20) to be used for
decontamination during sample collection. Specially-purchased (ICHEM)
bottles will be used. The ICHEM quality control cenificates will be
shipped with the sample bottles to initiate tracking of bottles by lot

r_c
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Revistion No.: v
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number. The type of bottles and appropriate preservatives are described
in Table 4-1. Bortle shipments will be coordinated through the Logistics
Coordinator. The LSG project manager will complete the botde order
form.

Analysis of water and soil samples as noted on the ficld chain-of-custody
forms. A list of the analyses that will be required is found in Section 4.3
of this work plan.

Provision of reports and quality control data as described in Section 4.5 of
this work plan.
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number. The type of bottles and appropriate preservatives are described
in Table 4-1. Bottle shipments will be coordinated through the Logistics
Coordinator. The LSG project manager will complete the botte order
form.

Analysis of water and soil samples as noted on the field chain-of-custody
forms. A list of the analyses that will be required is found in Secton 4.3
of this work plan.

Provision of reports and quality control data as described in Section 4.5 of
this work plan.
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SAMPLE BOTTLE REQUIREMENTS'

Number/Size/Type

ater Samples

Parameters

Preservation

w

2 - 1/2 gallon glass with

Semivolatiles and

Cool, 4°C

Section 4.3)

Teflon-lined cap (ICHEM) Pesticides/PCBs
2 - 40 ml VOA vials with Volatiles Cool, 4°C, HCl to pH <2
Teflon-lined septum
1 - 1 liter plastic Metals HNO, 1o pH <2
1 - 1 liter plastic Cyanide NaOH to pH >12, Cool 4°C
1 - 1 liter plastic Total Solids, Chloride, | Cool, 4°C

Sulfate, TSS,

Alkalinity, Spec.

Cond., Salinity, TDS
1 - 8 oz. plastic TOC, COD H,SO, to pH <2; Cool, 4°C
1 - 8 oz. glass Total phenols H,SO, to pH <2, Cool, 4°C
1 - 1 liter glass Oil and grease H,SO, to pH <2, Cool, 4°C
1 - 500 mi plastic Nitrate H,SO, to pH <2; Cool, 4°C
1 500 mi glass TOX H,SO,; Cooal, 4°C
Soil Samples
2 - 8 oz. glass All parameters® (See Cool, 4°C

' ICHEM (or equivalent)

2

1 - 80 oz. glass for sampies analyzed for metals only.
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SAMPLE BOTTLE REQUIREMENTS'

Number/Size/Type

Water Sampies

Parameters

Preservation

—-—##___"—T——l

2 - 1/2 gallon glass with

Semivolatiles and

Cool, 4°C

Section 4.3)

Teflon-lined cap (ICHEM) Pesticides/PCBs
2 - 40 ml VOA vials with Volatiles Cool, 4°C, HCl to pH <2
Teflon-lined septum
1 - 1 liter plastic Metals HNO, to pH <2
1 - 1 liter plastic Cyanide NaOH to pH >12, Cool 4°C
1 - 1 liter plastic Total Solids, Chloride, | Cool, 4°C

Sulfate, TSS,

Alkalinity, Spec.

Cond., Salinity, TDS
1 - 8 oz. plastic TOC, COD H,SO, to pH <2; Cool, 4°C
1 - 8 oz. glass Total phenols H,SO, to pH <2, Cool, 4°C
1 - 1 liter glass Oil and grease H,SO, to pH <2, Cool, 4°C
1 - 500 mi plastic Nitrate H,SO, to pH <2; Cool, 4°C
1 500 mli glass TOX H,SO,; Cooal, 4°C
Soil Samples l
2 - 8 oz. glass All parameters® (See Cool, 4°C

' ICHEM (or equivalent)

2 | - 80 oz. glass for samples analyzed for metals only.
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Project Schedule

Sample collection is scheduled to begin on or around July 2, 1991 and to continue
for six consecutive days. Samples will be received on July 3, 5. 6, and 8. The
following milestones are applicable to this project:

4.2.1 Completion of analysis - within the holding times as measured from the
date of sampie collection. These holding times are described in LSG’s
"Laboratory Quality Assurance Plan in Support of the DOE’s Hazardous
Waste Remedial Actions Program (HAZWRAP)," June 1, 1991, Section
10.0. The holding times are also found on Table 6-1 of LSG’s General
Quality Assurance Plan. The scheduling requirements outlined below
(4.2.2) take precedence over holding times in cases where holding times
are longer.

422 Submittal of data packages to ETG - within 28 calendar days of receipt of
the last sample in a sample delivery group (SDG). The LSG project
manager will designate each SDG and publish final due dates. The first
SDG has been designated as Case ID: TNK, SDG No.: PKG 1. Each
subsequent SDG will have the same case ID and the next sequential SDG
No. (i.e.,, PKG 2, PKG 3, etc.).

Analytical Requirements

The estimated number of samples and required analyses plus method references
and test codes are provided in Tables 4-2 through 4-4. The CRDLs and CRQLs
as found in the July 1988 CLP Statement of Work (SOW) for inorganics and the
February 1988 SOW for organics will be reported for the applicable parameters.
Otherwise, LSG's routine reporting limits will be used.

All soil field samples (approximately 32 including field duplicates, ficld blanks,
etc.) will be analyzed for RCRA metals plus antimony, beryllium, cobalt, copper,
nickel. thallium, vanadium. and zinc. Other parameters listed in Table 4-2 will
be assigned to some of these same samples.
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Project Schedule

Sample collection is scheduled to begin on or around July 2, 1991 and to continue
for six consecutive days. Samples will be received on July 3, 5. 6, and 8. The
following milestones are applicable to this project:

4.2.1 Completion of analysis - within the holding times as measured from the
date of sampie collection. These holding times are described in LSG’s
“Laboratory Quality Assurance Plan in Support of the DOE’s Hazardous
Waste Remedial Actions Program (HAZWRAP)," June 1, 1991, Section
10.0. The holding times are also found on Table 6-1 of LSG's General
Quality Assurance Plan. The scheduling requirements outlined below
(4.2.2) take precedence over holding times in cases where holding times
are longer.

422 Submirtal of data packages to ETG - within 28 calendar days of receipt of
the last sample in a sample delivery group (SDG). The LSG project
manager will designate each SDG and publish final due dates. The first
SDG has been designated as Case [D: TNK, SDG No.: PKG 1. Each
subsequent SDG will have the same case ID and the next sequential SDG
No. (i.e., PKG 2, PKG 3, etc.).

Analytical Requirements

The estimated number of samples and required analyses plus method references
and test codes are provided in Tables 4-2 through 4-4. The CRDLs and CRQLs
as found in the July 1988 CLP Statement of Work (SOW) for inorganics and the
February 1988 SOW for organics will be reported for the applicable parameters.
Otherwise, LSG's routine reporting limits will be used.

All soil field samples (approximately 32 including field duplicates, ficld blanks,
etc.) will be analyzed for RCRA metals plus antimony, beryllium, cobalt, copper,
nickel, thallium, vanadium. and zinc. Other parameters listed in Table 4-2 will
be assigned to some of these same samples.
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Approximately 29 water samples, including field QC, will be collected. All of
these samples will be analyzed for the contaminant indicators. Additional analyses
will be assigned on a portion of these same 29 samples as indicated on the chain-
of-custody.
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Approximately 29 water samples, including field QC, will be collected. All of
these samples will be analyzed for the contaminant indicators. Additional analyses
will be assigned on a portion of these same 29 samples as indicated on the chain-
of-custody.
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TABLE 4-2

—
Estimated Methoed Test Code’ (PM/AM)
No. of | Matrix Analyses References’
Samples'
=
Contaminant List 1
9 Soil | Aluminum CLP 200.7 ACLPS (00/A02SC)
9 Soil Boron ICP (with acid ABS
digestion) (LO3SRZ-/A03R-)
9 Soil Calcium CLP 200.7 ————-
9 Soil | Carbonate* Agronomy No. 9/ 1026S P
SM 403 (LO1S/M112SPS-)
9 Soil Bicarbonate* Agronomy No. 9/ 1024S
SM 403 (LO1S/1112SPS-)
9 Soil Chloride Agronomy No. 9/ | 11308 (LOIS/1138SE) F]
SW 9252
9 Soil Fluoride SM 413A 1310S (I06SE-
/1155SE-)
9 Soil Iron cLP2007 | = ————-
9 Soil Magnesium CLP 200.7 ——
9 Soil Manganese CLP2007 | = --—mmeem-
9 Soil Nitrate (as N) Agronomy No. 9/

EPA 353.2

I390S (LOlS/Il9lSE)
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TABLE 4-2
Estimated Methed Test Code’ (PM/AM)
No. of Matrix Analyses References’
Samples!
Contaminant List 1
9 Soil Aluminum CLP 200.7 ACLPS (00/A02SC®)
9 Soil Boron ICP (with acid ABS
digestion) (LO3SRZ-/A03R-)
9 Soil Calcium CLP 200.7 ————-
9 Soil | Carbonate! Agronomy No. 9/ 1026S '
SM 403 (LO1S/T112SPS-)
9 Soil Bicarbonate* Agronomy No. 9/ 1024S
SM 403 (LO1S/1L112SPS-)
9 Soil Chloride Agronomy No. 9/ | 1130S (LOIS/1138SE)
SW 9252
9 Soil Fluoride SM 413A 1310S (I06SE-
/M1155SE-)
9 Soil Iron CLP 200.7 JU—
9 Soil Magnesium CLP 200.7 ————
9 Soil Manganese CLP 2007 | = =
9 Soil Nitrate (as N) Agronomy No. 9/ | 1390S (LOLIS/I191SE)
EPA 353.2 N
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TABLE 4-2
(Continued)
Estimated Method Test Code’ (PM/AM)
No. of Matrix Analyses References’
Samples'
9 Soil Phosphorus EPA 365.2 1540S (00/1280SE-)
9 Soil Potassium CLP 200.7 ——————-
9 Soil Sodium CLP 200.7 —_—
9 Soil pH SW 9045 1490S (00/1260SR-)
9 Soil Strontium SM 303A ASRS
(LO3SRZ-/A03R-)
9 Soil Sulfate SW 9038 I730S (LO1S/I360SE-) n
9 Soil TOC Walkley-Black 1107S (00/1133SH) H
Metals F
32 Soil Antimony CLP 2042 ACLPS (00/A02SC®)
32 Soil Arsenic CLP 206.2 —————
32 Soil Barium CLP 200.7 —-
32 Soil Beryllium CLP2007 | = —————-
32 Soil Cadmium CLP 200.7 ————
32 Soil Chromium CLP 2007 | = eeemmmome-
32 Soil Cobalt CLP 200.7 ————
32 Soil Copper CLP 200.7 ——
32 Soil Lead CLP 239.2 S
32 Soil | Mercury CLP 245.5 S
32 Soil Nickel CLP 200.7 ———
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TABLE 4-2
(Continued)
Estimated N Method Test Code’ (PM/AM)
No. of Matrix Analyses References’
Samples’
9 Soil Phosphorus EPA 365.2 1540S (00/1280SE-)
9 Soil Potassium CLP 200.7 ———-
9 Soil Sodium CLP 200.7 ———
9 1490S (00/1260SR-)
9
(LO3SRZ-/A03R-)
9 Soil | Sulfate SW 9038 | I730S (LOIS/I360SE-) |
9 Soil TOC Walkley-Black 1107S (00/1133SH)
Metais H
32 Soil | Antimony CLP 2042 | ACLPS (00/A025CY) |
32 Soil Arsenic CLP 206.2 ——————e
32 Soil Barium CLP 200.7 S
32 Soil Beryllium CLP 200.7 ————e
32 Soil | Cadmium CLP 200.7 ——eee |
32 Soil Chromium CLP 200.7 e
32 Soil Cobalt CLP 200.7 ——— H
32 Soil Copper CLP 200.7 e F'
32 Soil Lead CLP 2392 | o
32 Soil Mercury CLP 2455 U
32 Soil Nickel CLP 200.7 ————
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TABLE 4-2
(Continued)
Estimated Method Test Code’ (PM/AM)
No. of Matrix Analyses References’
Samples'
32 Soil Selenium CLP 270.2 ————
32 Soil Silver CLP 200.7 —
32 Soil Thallium CLP 279.2 ————-
32 Soil Vanadium CLP 200.7 ————
_——__—_——_=_——_—_—__——_—-_——_
32 Soil Zinc CLP 200.7 ———-
Miscellaneous Organics
9 Soil Semivoltiles SW 3550% OSVIXS
SW 8270 (E300SLLBNAR-/
010SBNAIXR-)
9 ~ Soil | Pesticides/PCBs CLP G120SC
(E0GOSLLC-/G40SC-)
Contaminant List 1A
24 Soil Carbonate/ Agronomy No. 9/ See List |
Bicarbonate* SM 403
24 Soil pH SW 9045 See List 1
24 Soil TOC Walkley-Black See List 1
24 Soil TOX Dohrmann I315S (108SE/1160SR)
24 1 Soil Total Phenols SW 9066 15008
. (I11SR-/1275SR-)
Miscellaneous
8 Soil | Cyanide cLP 12655C

(I0SSTE-/1145SC-)
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TABLE 4-2
(Continued)
Estimated Method Test Code’ (PM/AM)
No. of Matrix Analyses References’
Samples'
32 Soil Selenium CLP 270.2 ————
32 Soil Silver CLP 200.7 —
32 Soil Thallium CLP 279.2 ————-
32 Soil Vanadium CLP2007 | = -——- —_
—_—_—___————_—=_————'—————__——__——
32 Soil Zinc CLP 200.7 —————-
Miscellaneous Organics
9 Soil | Semivoltiles SW 3550% OSVIXS
SW 8270 (E300SLLBNAR-/
010SBNAIXR-)
9 Soil Pesticides/PCBs CLP G120SC
(ENGOSLLC-/G40SC-)
Contaminant List 1A
24 Soil Carbonate/ Agronomy No. 9/ See List 1
Bicarbonate* SM 403
24 Soil pH SW 9045 See List 1
24 Soil TOC Walkley-Black See List 1
24 Soil TOX Dohrmann I315S (I08SE/1160SR)
24 1 Soil Total Phenols SW 9066 1500S
. (I11SR-/1275SR-)
Miscellaneous
8 Soil | Cyanide CLP 12655C
| (I0SSTE-/1145SC-)




Work Plan No.. PPP-05/91

Revision No.: 1
Date: 8/6/91
Page: 10 of 28
TABLE 4-2
(Continued)
Estimated Method Test Code’ (PM/AM)
No. of Matrix Analyses References’
Samples'
5 Soil Gross Alpha/Gross SW 9310 RO3S (00/R100SE)
Beta
RCRA List 2
9 Water | Volatiles SW 8240* OVIXW
(00/020WIXR-)’
9 Water | Antimony CLP 204.2 ACLPW
(00/A02WC?)
9 Water | Arsenic CLP 206.2 —
9 Water | Barium CLP 200.7 e
9 Water | Beryllium CLP 200.7 —_—
9 Water | Cadmium CLP 2007 | = e
9 Water | Chromium - CLP 200.7 ———emmm
9 Water | Cobalt CLP 200.7 —————
9 Water | Copper CLP 200.7 ——
9 Water | Lead CLP 239.2 ——
9 Water | Nickel CLP 200.7 ———————mm
9 Water | Selenium CLP 270.2 ———
9 Water | Silver CLP 200.7 e
9 Water | Thallium CLP 279.2 ——
9 Water | Vanadium Clp2007 | = ———t.




Work Plan No.: PPP-05/91

Revision No.: 1
Date: 8/6/91
Page: 10 of 28
TABLE 4-2
(Continued)
Estimated Method Test Code’ (PM/AM)
No. of Matrix Analyses References’
Samples'
5 Soil Gross Alpha/Gross SW 9310 RO03S (00/R100SE)
Beta
RCRA List 2
9 Water | Volatiles SW 8240° OVIXW
(00/020WIXR-)’
9 Water | Antimony CLP 204.2 ACLPW
(00/A02WC%)
9 Water | Arsenic CLP 206.2
9 Water | Barium CLP 200.7 ——
9 Water | Beryllium CLP 200.7 ——
9 Water | Cadmium CLP 200.7 ——-
9 Water | Chromium - CLP 200.7 ———-
9 Water | Cobalt CLP 200.7 ————
9 Water | Copper CLP 200.7 ————
9 Water | Lead CLP 239.2 ——
9 Water Nickel CLP 200.7 ——-
9 Water | Selenium CLP 270.2 —
9 Water | Silver CLP200.7 | = e
9 Water | Thallium CLP 279.2 ———
9 Water | Vanadium CLP 200.7 —————
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TABLE 4-2
(Continued)
Estimated Method Test Code’ (PM/AM)
No. of | Matrix Analyses References’
Samples'
—
9 Water | Zinc CLP 200.7 —————
RCRA List 2 Metals and Mercury
23 Water | RCRA List 2 - See
Above
23 Water | Mercury CLP 245.1 See Above
Contaminant Indicators
29 Water | Alkalinity SM 403 1023
(00/1112WTS-)
29 Water | Calcium CLP 200.7 ACLPW
(00/A02WC?)
29 Water | COD EPA 410.1 1120 (103/1135WH)
29 Water | Chloride SW 9252 1130 (00/1138E)
29 Water | TDS EPA 160.1 ) 1590
(00/1311WE-)
29 Water | Magnesium CLP 200.7 ——————— |
29 Water | Nitrate EPA 353.2 1390 (00/1191E)
29 Water | Sodium CLP2007 | = e
29 -| Water | Specific Conductance EPA 120.1 1700 (00/I1350WE)
29 Water | Sulfate SW 9038 1730 (00/1360WE-)
29 Water | TSS EPA 160.2 1610 (00/I310WE-) “
29 Water | Total Solids EPA 160.3 1620 (00/1301 WE-) H

C-14
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TABLE 4-2
(Continued)
Estimated Method Test Code’ (PM/AM)
No. of Matrix Analyses References’
Samples'
9 Water | Zinc CLP 200.7 ————
RCRA List 2 Metals and Mercury
23 Water | RCRA List 2 - See
Above
23 Water | Mercury CLP 245.1 See Above
Contaminant Indicators
29 Water | Alkalinity SM 403 1023
(00/I1 12WTS-)
29 Water | Calcium CLP 200.7 ACLPW
(00/A02WC?)
29 Water | COD EPA 410.1 1120 (103/1135WH)
29 Water | Chloride SW 9252 1130 (00/1138E)
29 Water | TDS EPA 160.1 © 1590
(00/I31 1 WE-)
29 Water | Magnesium CLP 2007 | = —eeemee- -
29 Water Nitrate EPA 353.2 1390 (00/1191E)
29 Water | Sodium CLP200.7 | = -
29 -| Water | Specific Conductance EPA 120.1 1700 (00/1350WE)
29 Water | Sulfate SW 9038 1730 (O0/I360WE-)
29 Water | TSS EPA 160.2 1610 (00/I310WE-)
29 Water | Total Solids EPA 160.3 1620 (00/1301 WE-)
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TABLE 4-2
(Continued)
Estimated Method Test Code’ (PM/AM)
No. of Matrix Analyses References’
Samples'
29 Water | TOC EPA 415.1 1100 (00/1131WS)
29 Water | TOX SW 9020 1315
(I08WR/1160R)
29 Water | Total Phenols SW 9066 1500 (00/1275E-)
Miscellaneous
8 Water | Semivolatiles SW 3510/ OSVIXW
SW 8270° (E290WBNAR-%/
010WBNAIXR-)
8 Water | Pesticides/PCBs CLpr G120WC
(E021WC-/G40WC-)
6 Water | Cyanide CLP 1265WC
(T0SWTE-/1145WC-)

The approximate number of samples includes trip blanks, field blanks, rinsates and field

duplicates.” These numbers are estimates only and could vary depending on actual site

conditions.

Subject to the QA/QC and delivery requirements as specified in Sections 4.4 and 4.5. All

reference methods for miscellaneous inorganics are approved in 40CFR 136, "Guidelines
Establishing Test Procedures for the Analysis of Pollutants.”

listed in parentheses.

that carbonate and biocarbonate can be calculated.

The preparation method and the analytical method to be used with each test code are

Total alkalinity (I023S) and phenolphthalein alkalinity (I020S) are also to be assigned so
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TABLE 4-2
(Continued)
Estimated Method Test Code’ (PM/AM)
No. of Matrix Analyses References’
Samples'
29 Water | TOC EPA 415.1 1100 (00/1131WS)
29 Water | TOX SW 9020 1315
(I08WR/1160R)
29 Water | Total Phenols SW 9066 1500 (00/1275E-)
Miscellaneous
8 Water | Semivolatiles SW 3510/ OSVIXW
SW 8270° (E290WBNAR-¥/
010WBNAIXR-)
8 Water | Pesticides/PCBs CLp G120WC
(E021WC-/G40WC-)
6 Water | Cyanide CLr 1265WC
(T05WTE-/1145WC-)

The approximate number of samples includes trip blanks, field blanks, rinsates and field

duplicates.” These numbers are estimates only and could vary depending on actual site

conditions.

Subject to the QA/QC and delivery requirements as specified in Sections 4.4 and 4.5. All

reference methods for miscellaneous inorganics are approved in 40CFR136, "Guidelines
Establishing Test Procedures for the Analysis of Pollutants.”

listed in parentheses.

The preparation method and the analytical method to be used with each test code are

‘  Total alkalinity (I023S) and phenolphthalein alkalinity (I020S) are also to be assigned so
that carbonate and biocarbonate can be calculated.
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TABLE 4-2
(Continued)

The package code will be assigned for all metals, except strontium. However, since not
all metals on the Target Analyte List are required, the specific analytes will be entered
under the subtask, during sample check-in.

The list of target compounds is found on Table 4-3.

The analytes will be deleted in the LIMS and replaced by "Data Package"” during check-
in. The GC/MS group will refer to the work plan for the list of target compounds.

The list of target compounds is found in Table 4-4.

CLP refers to "Statement of Work for Organics Analysis, Multi-Media, Multi-
Concentration,” February 1988, revised September 1988, and "Statement of Work for
Inorganics Analysis, Multi-Media, Multi-Concentration,” SOW 788, July 1988.

EPA refers to "Methods for Chemical Analysis of Water and Wastes,” EPA-600/4-79-020,
March 1979, revised March 1983.

SM refers to "Standard Methods for the Examination of Water and Wastewater,” APHA-
AWWA-WPCF, 16th edition.
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TABLE 4-2
(Continued)

The package code will be assigned for all metals, except strontium. However, since not
all metals on the Target Analyte List are required, the specific analytes will be entered
under the subtask, during sample check-in.

The list of target compounds is found on Table 4-3.

The analytes will be deleted in the LIMS and replaced by "Data Package” during check-
in. The GC/MS group will refer to the work plan for the list of target compounds.

The list of target compounds is found in Table 4-4.

CLP refers to "Statement of Work for Organics Analysis, Multi-Media, Multi-
Concentration,” February 1988, revised September 1988, and "Statement of Work for
Inorganics Analysis, Multi-Media, Multi-Concentration,” SOW 788, July 1988.

EPA refers to "Methods for Chemical Analysis of Water and Wastes,” EPA-600/4-79-020,
March 1979, revised March 1983.

SM refers to "Standard Methods for the Examination of Water and Wastewater,” APHA-
AWWA-WPCEF, 16th edition.
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TARGET LIST/SEMIVOLATILES

Acenaphthene
Acenaphthylene
Acetophenone
2-Acerylaminofluorene
4-Aminobiphenyl

Aniline

Anthracene

Aramite

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)peryiene
Benzo(k)fluoranthene
Benzyi alcohol
bis(2-Chloroethoxyl)methane
bis(2-Chloroethoxyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
4-Chloroaniiine
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene

Diallate
Dibenzo(a,h)anthracene
Dibenzofuran
1,2-Dibromo-3-chloropropane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3’Dichlorobenzidine
Diethyl phthalate

Dimethoate

p(Dimethylamino)azobenzene
3,3'-Dimethylbenzidine
7,12-Dimethylbenzo(a)anthracene
alpha.alpha-Dimethyl phenethylamine
Dimethyl phthalate
Di-n-butyl phthalate
m-Dinitrobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Diphenylamine

Ethyl methane sulfonate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Indeno(1,2,3-cd)pyrene
Isophorone

Isosafrole

Methapyrilene
3-Methyicholanthrene
Methyl methanesulfonate
2-Methylnaphthalene
Naphthalene
1,4-Naphthoquinone
2-Naphthylamine
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
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TARGET LIST/SEMIVOLATILES

Acenaphthene
Acenaphthylene
Acetophenone
2-Acerylaminofiuorene
4-Aminobiphenyl

Aniline

Anthracene

Aramite

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzyl alcohol
bis(2-Chloroethoxyl)methane
bis(2-Chloroethoxyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
4-Chloroaniline
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene

Diallate
Dibenzo(a,h)anthracene
Dibenzofuran
1,2-Dibromo-3-chloropropane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3’Dichlorobenzidine
Diethyl phthalate
Dimethoate
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p(Dimethylamino)azobenzene

3,3’-Dimethylbenzidine
7.12-Dimethylbenzo(a)anthracene
alpha,alpha-Dimethyl phenethylamine
Dimethyl phthalate
Di-n-butyl phthalate
m-Dinitrobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Diphenylamine

Ethyl methane sulfonate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Indeno(1,2,3-cd)pyrene
Isophorone

Isosafrole

Methapyrilene
3-Methylcholanthrene
Methyl methanesulfonate
2-Methyinaphthalene
Naphthalene
1,4-Naphthoquinone
2-Naphthylamine
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene



Work Plan No.: PPP-05/

Revision No.: v
Date: 7/2/91
Page: 15 of 28

TABLE 4-3

TARGET LIST/SEMIVOLATILES

5-Nitro-o-toluidine
4-Nitroquinoline 1-oxide
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodi-n-butylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
Pentachlorobenzene
Pentachloronitrobenzene
Phenacetin

Phenanthrene

(Continued)

p-Phenylenediamine
2-Picoline

Pronamide

Pyrene

Pyridine

Safrole
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
0,0,0-Tricthyl phorothioate
sym-Triitrobenzene
o-Toluidine
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TABLE 4-3

TARGET LIST/SEMIVOLATILES

5-Nitro-o-toluidine
4-Nitroquinoline 1-oxide
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodi-n-butylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
Pentachlorobenzene
Pentachloronitrobenzene
Phenacetin

Phenanthrene

(Continued)

p-Phenylenediamine
2-Picoline

Pronamide

Pyrene

Pyridine

Safrole
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
0,0,0-Triethyl phorothioate
sym-Triitrobenzene
o-Toluidine
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TARGET LIST/VOLATILE ORGANICS

Acetone

Acrolein

Acrylonitrile

Allyl chloride

Benzene

Bromodichloromethane

Bromoform, Tribromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane, Ethyl chloride
Chloroform

Chloroprene

Dibromochloromethane, Chlorodibromomethane
1,2-Dibromo-3-chloropropane, DBCP
1,2-Dibromoethane, Ethylene dibromide
trans-1,4-Dichloro-2-butene
Dichlorodifluoromethane
1,1-Dichloroethane

1,2-Dichloroethane, Ethylene dichloride
1,1-Dichloroethylene, Vinylidene chloride
trans-1,2-Dichloroethylene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Ethylbenzene

Ethyl methacrylate

2-Hexanone

Methacrylonitrile

Methyl bromide, Bromomethane
Methyl chloride, Chloromethane
Methylene bromide, Dibromomethane
Methylene chloride, Dichloromethane

Methyl ethyl ketone, MEK
Methyl iodide, Iodomethane
Methyl methacrylate
4-Methyl-2-pentanone, Methyl
isobutyl ketone
Pentachioroethane
Propionitrile, Ethyl cyanide
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene, Perchloroethylene,
Tetrachloroethene
Toluene
1,1,1-Trichloroethane, Methyl
chloroform
1,1,2-Trichloroethane
Trichloroethylene, Trichloroethene
Trchlorofluoromethane
1,2,3-Trichloropropane
Vinyl Acetate
Vinyl Chloride
Xylene (total)
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TARGET LIST/VOLATILE ORGANICS

Acetone

Acrolein

Acryionitrile

Allyl chloride

Benzene

Bromodichloromethane

Bromoform, Tribromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane, Ethyl chloride
Chloroform

Chloroprene

Dibromochloromethane, Chlorodibromomethane
1,2-Dibromo-3-chloropropane, DBCP
1,2-Dibromoethane, Ethylene dibromide
trans-1,4-Dichloro-2-butene
Dichlorodifluoromethane
1,1-Dichloroethane

1,2-Dichloroethane, Ethylene dichloride
1,1-Dichloroethylene, Vinylidene chloride
trans-1,2-Dichloroethylene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Ethylbenzene

Ethyl methacrylate

2-Hexanone

Methacrylonitrile

Methyl bromide, Bromomethane
Methyl chioride, Chloromethane
Methylene bromide, Dibromomethane
Methylene chloride, Dichloromethane

Methyl ethyl ketone, MEK
Methyl iodide, lodomethane
Methyl methacrylate
4-Methyl-2-pentanone, Methyl
isobutyl ketone
Pentachloroethane
Propionitrile, Ethyl cyanide
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene, Perchloroethyiene,
Tetrachloroethene
Toluene
1,1,1-Trichloroethane, Methyl
chloroform
1,1,2-Trichloroethane
Trichloroethylene, Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl Acetate
Vinyl Chloride
Xylene (total)
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44  Quality Control Requirements

44.1

442

443

Metals. Cyanide, and Miscellaneous Inorganics

The quality control requirements for metals.. cyanide. and miscellaneous
inorganics are found in Section 11.0 of LSG’s quality assurance project
plan for HAZWRAP (revised 6/1/91). The requirements for this project
are equivalent to HAZWRAP Level D for metals and cyanide and Level
C for miscellaneous inorganics. For metals, however. the list of required
analytes does not include the compiete TAL list, but does include
strontium and boron on some of the soil samples. The matrix spike should
contain strontiom and boron at LSG’s routine spiking level, and the
acceptance criteria for percent recovery and precision on strontium . and
boron will be as described in the "General Quality Assurance Plan.”

Pesticides/PCBs

The quality control requirements will follow HAZWRAP Level D. These
requirements are defined in Section 11.0 of LSG’s quality assurance plan
for HAZWRAP (revised 6/1/91). HAZWRAP Level D is comparable to
the CLP protocol with the adidtional requirement of a blank spike for each
batch (see HAZWRAP QA plan, Section 11.0, page 46 of 100).

Volatiles and Semivolatiles by GC/MS
The quality control requirements for volatiles and semivolatiles by GCO/MS
are defined in Table 4-5. If standards are not available for calibration of
any of the target compounds, the following cormrective actions will be
required:

-  Notify the LSG project manager.

= Analyze the affected compounds as TICs.
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44 Quality Control Requirements

44.1

442

443

Metals. Cyanide, and Miscellaneous Inorganics

The quality control requirements for metals. cyanide. and miscellaneous
inorganics are found in Section 11.0 of LSG’s quality assurance project
plan for HAZWRAP (revised 6/1/91). The requirements for this project
are equivalent to HAZWRAP Level D for metals and cyanide and Level
C for miscellaneous inorganics. For metails, however. the list of required
anaiytes does not include the complete TAL list, but does include
strontium and boron on some of the soil samples. The matrix spike should
contain strontium and boron at LSG’s routine spiking level, and the
acceptance criteria for percent recovery and precision on strontium. and
boron will be as described in the "General Quality Assurance Plan."

Pesticides/PCBs

The quality control requirements will follow HAZWRAP Level D. These
requirements are defined in Section 11.0 of LSG’s quality assurance plan
for HAZWRAP (revised 6/1/91). HAZWRAP Level D is comparable to
the CLP protocol with the adidtional requirement of a blank spike for each
batch (see HAZWRAP QA plan, Section 11.0, page 46 of 100).

Volatiles and Semivolatiles by GC/MS
The quality control requirements for volatiles and semivolatiles by GC/MS
are defined in Table 4-5. If standards are not available for calibration of
any of the target compounds, the following corrective actions will be
required:

= Notify the LSG project manager.

. Analyze the affected compounds as TICs.
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444 Radiochemistry (Gross Alpha/Gross Beta)

The quality control requirements include the following with each batch
(there will be only one batch):

*  Method blank
»  Blank spike
»  Matrix spike/matrix spike duplicate

The acceptance criteria will be as specified in the "General Quality
Assurance Plan.”

Deliverables

The required deliverables are defined in Section 14.0 of the laboratory QA plan
for HAZWRAP. All deliverables will follow the requirements for Level D
protocol for organics, metals, and cyanide and Level C protocol for all
miscellaneous parameters. For radiochemistry, the information provided for
miscellaneous inorganics will apply. Data packages will be due 28 days from
receipt of the last sample in a Sample Delivery Group.
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4.4.4 Radiochemistry (Gross Alpha/Gross Beta)

The quality control requirements inciude the following with each batch
(there will be only one batch):

e Method blank
+  Blank spike
«  Matrix spike/matrix spike duplicate

The acceptance criteria will be as specified in the "General Quality
Assurance Plan.”

Deliverables

The required deliverables are defined in Section 14.0 of the laboratory QA plan
for HAZWRAP. All deliverables will follow the requirements for Level D
protocol for organics, metals, and cyanide and Level C protocol for all
miscellancous parameters. For radiochemistry, the information provided for
miscellaneous inorganics will apply. Data packages will be due 28 days from
receipt of the last sample in a Sample Delivery Group.
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QUALITY CONTROL REQUIREMENTS
VOLATILES AND SEMIVOLATILES BY GC/MS

Parameter Requirement Frequency Acceptance Corrective Action
Criteria
——ee —{
Volatiles and Instrument tuoe Prior to calibration | Refer to SOW 288 | Repeat tune
Semivolatiles by and sampie (USEPA Contract
GC/MS (Methods analysis and every | Laboratory
8240 and 8270) 12 hours of opera- | Program)
tion thereafter
Inital calibration Before sample Relative response Repeat initial
(5-point) with all analysis and factor criteria on calibration
target anaiytes whenever continu- Tables 4-6 and 4-7
ing calibration must be met
criteria are not met
Continuing cali- At the start of each | Relative respoase Repeat :nitial (5-
bration (1-point) 12-hour period of factor criteria on point) calibration
with all target analysis following | Tables 4-6 and 4-7
analytes a successful tune must be met
Method blank Prepared and Common solvents Samples
analyzed with each | and common containing agy
set of 20 samples phthalates must not | target compounds
of similar matnx be present at level found in a
(water, low-level >5 times the nonconforming
soil, medium-level | required quanti- blank must be re-
soil) or each time tation limit; otber extracted and/or
samples are target compounds reanalyzed
extracted must not be present
at levels above the
required quanti-
tation limits
Surrogate spikes Must be added to Refer to section Samples with

all samples,
method blanks. and
duplicate matrix
spikes at the start
of sample
preparation

11.0. page 10 of
the HAZWRAP
QA plan

nonconforming
surrogate
recoveries must be
re-extracted and/or
reanalyzed

1l
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QUALITY CONTROL REQUIREMENTS
VOLATILES AND SEMIVOLATILES BY GC/MS

Parameter Requirement Frequency Acceptance Corrective Action
Criteria
Volatiles and Instrumeat tune Prior to calibration | Refer to SOW 288 | Repeat tune
Semivolatiles by and sampie (USEPA Contract
GC/MS (Methods analysis and every | Laboratory
8240 and 8270) 12 hours of opera- | Program)
tion thereafter
Initial calibration Before sample Relative respoase Repeat initial
(5-point) with all analysis and factor criteria on calibraton
target analytes whepever continu- Tables 4-6 and 4-7
ing calibration must be met
criteria are pot met
Continuing cali- At the start of each | Relative respoase Repeat :nitial (S-
bration (1-point) 12-bour period of factor criteria on point) calibration
with all target analysis following | Tables 4-6 and 4-7
analytes a successful tune must be met
Method blank Prepared and Common solvents Samples
analyzed with each | and common containing any
set of 20 samples phthalates must not | target compounds
of similar matrix be present at level | found in a
(water, low-level >5 times the nonconforming
soil, medium-ievel | required quant- blank must be re-
soil) or each time tation limit; other extracted and/or
samples are target compounds reanalyzed
extracted must not be present
at levels above the
required quanti-
tation limits
Surrogate spikes Must be added to Refer to section Samples with
all samples, 11.0. page 10 of nonconforming
method bianks, and | the HAZWRAP surrogate

duplicate mawmix
spikes at the stant
of sample
preparation

QA plan

recoveries must be
re-extracted and/or
reanalyzed

Jj
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QUALITY CONTROL REQUIREMENTS
VOLATILES AND SEMIVOLATILES BY GC/MS

(Continued)
Parameter Requirement Frequency Acceptance Corrective Action
Criteri

Volatiles and Matrix spike/matrix | Prepared and Advisory limits for | Flag noncop-
Semivolatiles by spike duplicate analyzed at a percent recovery forming MS/MSD
GC/MS (MS/MSD) minimum fre- are specified on
(Continued) quency of ope set Table 11-3 of the

for each group of HAZWRAP QA

20 sampies of plan

(water, low-level

soil, medium-ievel

soil)
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QUALITY CONTROL REQUIREMENTS
VOLATILES AND SEMIVOLATILES BY GC/MS

(Continued)
Parameter Requirement Frequency Acceptance Corrective Action
Criteria
Volatiies and Matrix spike/matrix | Prepared and Advisory limits for | Flag noncon-
Semivolatiles by spike duplicate analyzed at a percent recovery forming MS/MSD
GC/MS (MS/MSD) minimum fre- are specified on
(Continued) quency of one set Table 11-3 of the
for each group of HAZWRAP QA
20 sampies of plan
(water, low-level
soil, medium-level
soil)
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TABLE 4-6
RELATIVE RESPONSE FACTOR CRITERIA FOR INITIAL AND
CONTINUING CALIBRATION OF VOLATILE ORGANIC COMPOUNDS
VOLATILE COMPOUND MINIMUM | MAXIMUM | MAXIMUM
RRF 9oRSD % DIFF
Bromomethane 0.100 20.5 25.0
Vinyl chloride 0.100 20.5 25.0
1,1-Dichloroethene 0.100 20.5 25.0
1,1-Dichloroethane 0.200 20.5 25.0
Chloroform 0.200 20.5 25.0 |
1.2-Dichloroethane 0.100 20.5 25.0 I
1,1,1-Trichloroethane 0.100 20.5 25.0
Carbon tetrachloride 0.100 20.5 25.0 n
Bromodichloromethane 0.200 20.5 25.0 H
cis-1,3-Dichloropropene 0.200 20.5 25.0 I
Trichloroethene 0.300 20.5 25.0
Dibromochloromethane 0.100 20.5 25.0 ]
1,1,2-Trichloroethane 0.100 20.5 25.0
Benzene 0.500 20.5 25.0 l
trans-1,3-Dichloropropene 0.100 20.5 250
Bromoform 0.100 20.5 25.0 “
Tetrachloroethene 0.200 20.5 25.0 n
1.1,2,2-Tetrachloroethane 0.500 02.5 25.0
Toluene 0.400 20.5 25.0
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TABLE 4-6

RELATIVE RESPONSE FACTOR CRITERIA FOR INITIAL AND
CONTINUING CALIBRATION OF VOLATILE ORGANIC COMPOUNDS

VOLATILE COMPOUND MINIMUM | MAXIMUM | MAXIMUM
RRF 9o RSD % DIFF
Bromomethane 0.100 20.5 25.0
Vinyl chloride 0.100 20.5 25.0
1,1-Dichloroethene 0.100 20.5 25.0
1,1-Dichloroethane 0.200 20.5 25.0
Chloroform 0.200 20.5 250
1,2-Dichloroethane 0.100 20.5 25.0
1,1,1-Trichloroethane 0.100 20.5 25.0
Carbon tetrachloride 0.100 20.5 25.0
Bromodichloromethane 0.200 20.5 25.0
cis-1,3-Dichloropropene 0.200 20.5 25.0
Trichloroethene 0.300 20.5 25.0
Dibromochloromethane 0.100 20.5 25.0
1,1,2-Trichloroethane 0.100 20.5 25.0
Benzene 0.500 20.5 25.0
trans-1,3-Dichloropropene 0.100 20.5 25.0
Bromoform 0.100 20.5 25.0
Tetrachloroethene 0.200 20.5 25.0
1,1,2,2-Tetrachloroethane 0.500 025 25.0
Toluene 0.400 20.5 25.0
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RELATIVE RESPONSE FACTOR CRITERIA FOR INITIAL AND
CONTINUING CALIBRATION OF VOLATILE ORGANIC COMPOUNDS

(Continued)
VOLATILE COMPOUND MINIMUM | MAXIMUM | MAXIMUM
RRF %RSD % DIFF
Chlorobenzene 0.500 20.5 25.0 B
Ethylbenzene 0.100 20.5 25.0
Styrene 0.300 20.5 25.0
Xylenes (total) 0.300 20.5 25.0
Bromofluorobenzene 0.200 20.5 25.0
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RELATIVE RESPONSE FACTOR CRITERIA FOR INITIAL AND
CONTINUING CALIBRATION OF VOLATILE ORGANIC COMPOUNDS

(Continued)
VOLATILE COMPOUND MINIMUM | MAXIMUM | MAXIMUM ‘
RRF %RSD % DIFF

Chlorobenzene 0.500 20.5 25.0 |
Ethylbenzene 0.100 20.5 25.0
Styrene 0.300 20.5 25.0
Xylenes (total) 0.300 20.5 25.0
Bromofluorobenzene 0.200 20.5 25.0
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RELATIVE RESPONSE FACTOR CRITERIA FOR INITIAL AND
CONTINUING CALIBRATION OF SEMIVOLATILE TARGET COMPOUNDS

SEMIVOLATILE COMPOUND MINIMUM MAXI]V!UM— MAXIMUM
RRF %RSD % DIFF
Phenol 0.800 20.5 25.0
bis(2-Chloroethyl)ether 0.700 20.5 250
2-Chlorophenol 0.800 20.5 25.0
1,3-Dichlorobenzene 0.600 20.5 25.0 |
1,4-Dichlorobenzene 0.500 20.5 250 |
1,2-Dichlorobenzene 0.400 20.5 250 |
2-Methylphenol 0.700 20.5 250 I
4-Methylphenol 0.600 20.5 25.0
N-Nitroso-Di-propylamine 0.500 20.5 25.0
Hexachloroethane 0.300 20.5 25.0
Nitrobenzene 0.200 20.5 250 |
Isophorone 0.400 20.5 25.0
2-Nitrophenol 0.100 20.5 25.0 l
2,4-Dimethylphenol 0.200 20.5 25.0 l
bis(2-Chloroethoxy)methane 0.300 20.5 25.0
2.4-Dichlorophenol 0.200 20.5 25.0
1,2.4-Trichlorobenzene 0.200 20.5 25.0
Naphthalene 0.700 20.5 25.0 \
4-Chloro-3-methylphenol 0.200 20.5 25.0 “
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TABLE 4-7
RELATIVE RESPONSE FACTOR CRITERIA FOR INITIAL AND
CONTINUING CALIBRATION OF SEMIVOLATILE TARGET COMPOUNDS
SEMIVOLATILE COMPOU;D mm MAXIMUM | MAXIMUM

R& % RSD % DIFF J
Phenol 0.800 20.5 25.0
bis(2-Chloroethyl)ether 0.700 20.5 25.0
2-Chlorophenol 0.800 20.5 25.0
1,3-Dichlorobenzene 0.600 20.5 25.0
1,4-Dichlorobenzene 0.500 20.5 25.0
1,2-Dichlorobenzene 0.400 20.5 25.0

2-Methyiphenol 0.700 20.5 25.0 |
4-Methyiphenol 0.600 20.5 25.0
N-Nitroso-Di-propylamine 0.500 20.5 25.0
Hexachloroethane 0.300 20.5 25.0
Nitrobenzene 0.200 20.5 25.0
Isophorone 0.400 20.5 25.0
2-Nitrophenol 0.100 20.5 25.0
2,4-Dimethylphenol 0.200 20.5 25.0
bis(2-Chloroethoxy)methane 0.300 20.5 25.0
2.4-Dichlorophenol 0.200 20.5 25.0
1,2.4-Trichlorobenzene 0.200 20.5 25.0
Naphthalene 0.700 20.5 25.0
4-Chloro-3-methylphenol 0.200 20.5 25.0
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TABLE 4-7
RELATIVE RESPONSE FACTOR CRITERIA FOR INITIAL AND
CONTINUING CALIBRATION OF SEMIVOLATILE TARGET COMPOUNDS

(Continued)
SEMIVOLATILE COMPOUND ] MINIMUM | MAXIMUM | MAXIMUM
RRF %RSD % DIFF
2-Methyinaphthalene 0.400 ] 20.5 25.0
2,4,6-Trichlorophenol 0.200 20.5 25.0
2.4,5-Trichlorophenol 0.200 20.5 250
2-Chloronaphthalene 0.800 20.5 25.0
Acenaphthylene 1.300 20.5 250
2,6-Dinitrotoluene 0.200 20.5 25.0
Acenaphthene 0.800 20.5 250 |
Dibenzofuran 0.800 20.5 25.0
2 4-Dinitrotoluene 0.200 20.5 25.0
4-Chlorophenyl-phenylether 0.400 20.5 25.0
Fluorene 0.900 20.5 250
4-Bromophenyl-phenylether 0.100 20.5 25.0
Hexachlorobenzene 0.100 20.5 25.0
Pentachlorophenol 0.050 20.5 25.0
Phenanthrene 0.700 20.5 25.0 ﬂ
Anthracene 0.700 205 | 250
Fluoranthene 0.600 20.5 250
Pyrene 0.600 20.5 25.0
Benzo(a)anthracene 0.800) 20.5 25.0
Chrysene 0.700 20.5 25.0
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RELATIVE RESPONSE FACTOR CRITERIA FOR INITIAL AND
CONTINUING CALIBRATION OF SEMIVOLATILE TARGET COMPOUNDS

(Continued)
SEMIV OLA‘I;L—E COMPOUND MINIMUM | MAXIMUM | MAXIMUM
RRF %RSD % DIFF
2-Methylnaphthalene 0.400 N 20.5 25.0
2,4,6-Trichlorophenol 0.200 20.5 25.0
2.4,5-Trichlorophenol 0.200 20.5 250
2-Chiloronaphthalene 0.800 20.5 25.0
Acenaphthylene 1.300 20.5 25.0
2,6-Dinitrotoluene 0.200 20.5 25.0
Acenaphthene 0.800 20.5 25.0
Dibenzofuran 0.800 20.5 25.0
2,4-Dinitrotoluene 0.200 20.5 25.0
4-Chlorophenyl-phenylether 0.400 20.5 25.0
Fluorene 0.900 20.5 25.0
4-Bromophenyl-phenylether 0.100 20.5 250
Hexachlorobenzene 0.100 20.5 25.0
Pentachlorophenol 0.050 20.5 25.0
Phenanthrene 0.700 20.5 25.0
Anthracene 0.700 20.5 25.0
Fluoranthene 0.600 20.5 25.0 l
Pyrene 0.600 20.5 25.0 “
Benzo(a)anthracene 0.800 20.5 25.0 I
Chrysene 0.700 20.5 25.0 ﬂ
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TABLE 4-7
RELATIVE RESPONSE FACTOR CRITERIA FOR INITIAL AND
CONTINUING CALIBRATION OF SEMIVOLATILE TARGET COMPOUNDS
(Continued)
SEMIVOLATILE COMPOUND MINIMUM | MAXIMUM | MAXIMUM
RRF % RSD % DIFF

Benzo(b)fluoranthene 0.700 20.5 25.0
Benzo(k)fluoranthene 0.700 20.5 25.0
Benzo(a)pyrene 0.700 20.5 25.0
Indeno(1,2,3<cd)pyrene 0.500 20.5 25.0
Dibenzo(a,h)anthracene 0.400 20.5 250 B
Benzo(g h,i)perylenc 0.500 20.5 25.0 .
Nitrobenzene-d, 0.200 20.5 250 |
2-Fluorobiphenyl 0.700 20.5 0 |
Terphenyl-d,, 0.500 20.5 25.0 H
Phenol-d, 0.800 20.5 250 H
2-Fluorophenol 0.600 20.5 25.0
2-Chlorophenol-d, 0.800 20.5 25.0
1,2-Dichlorobenzene-d, 0.400 20.5 25.0 !
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RELATIVE RESPONSE FACTOR CRITERIA FOR INITIAL AND
CONTINUING CALIBRATION OF SEMIVOLATILE TARGET COMPOUNDS

(Continued)
-
SEMIVOLATILE COMPOUND MINIMUM MAXIMUM | MAXIMUM
RRF %RSD % DIFF ﬂJ
Benzo(b)fluoranthene 0.700 20.5 25.0
Benzo(k)fluoranthene 0.700 20.5 25.0
Benzo(a)pyrene 0.700 20.5 25.0
Indeno(1,2,3cd)pyrene 0.500 20.5 25.0
Dibenzo(a,h)anthracene 0.400 20.5 25.0
Benzo(g h.i)perylene 0.500 20.5 25.0 X
Nitrobenzene-d 0.200 20.5 250 |
2-Fluorobiphenyl 0.700 20.5 50 |
Terphenyl-d,, 0.500 20.5 250 |
Phenol-d, 0.800 20.5 250 |
2-Fluorophenol 0.600 20.5 250 I
2-Chlorophenol-d, 0.800 20.5 25.0 ﬂ
1,2-Dichlorobenzene-d, 0.400 20.5 25.0 J
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Laboratory Sample Tracking

The laboratory sample tracking procedure is described in Section 6.0 of LSG's
quality assurance plan for HAZWRAP. This procedure incorporates many of the
requirements in Section QA-7 of LSG’s "General Quality Assurance Plan."
Specific protocols from QA-7 applicable to this project are:

4.6.1 Receipt of samples by CLP protocol (Section 3.2).

4.6.2 Direct tracking (Section 3.15.2).

Applicable Regulations and Codes

4.7.1 Comprehensive Environmental Response Compensation. and Liability Act
(CERCLA)/USEPA Contract Laboratory Program (CLP) Statements of

Work as defined in Section 4.3 of this work plan.

4.7.2 40CFR136, "Guidelines Establishing Test Procedures for the Analysis of
Pollutants” - applicable to all holding times for all parameters and method
references for miscellaneous inorganics parameters.

473 40CFR260-270, RCRA Guidelines for Identification and Disposal of
Hazardous Wastes.

Applicable LSG Procedures and Plans

4.8.1 "Laboratory Quality Assurance Plan in Support of the DOE’s Hazardous
Waste Remedial Actions Program, Requirements for Quality Control of
Analytical Data,” Revision 4, June 1, 1991.

4.8.2 LSG's "General Quality Assurance Plan.”

Training Requirements

Project-specific training will be conducted according to the procedures described
in QA-17.
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Laboratory Sampie Tracking

The laboratory sample tracking procedure is described in Section 6.0 of LSG’s
quality assurance plan for HAZWRAP. This procedure incorporates many of the
requirements in Section QA-7 of LSG’s "General Quality Assurance Plan."
Specific protocols from QA-7 applicable to this project are:

4.6.1 Receipt of samples by CLP protocol (Section 3.2).
4.6.2 Direct tracking (Section 3.15.2).
Applicable Regulations and Codes

4.7.1 Comprehensive Environmental Response Compensation. and Liability Act
(CERCLA)/USEPA Contract Laboratory Program (CLP) Statements of

Work as defined in Section 4.3 of this work plan.

4.7.2 40CFR136, "Guidelines Establishing Test Procedures for the Analysis of
Pollutants” - applicable to all holding times for all parameters and method
references for miscellaneous inorganics parameters.

4.7.3 40CFR260-270, RCRA Guidelines for Identification and Disposal of
Hazardous Wastes.

Applicable LSG Procedures and Plans

4.8.1 “Laboratory Quality Assurance Plan in Support of the DOE's Hazardous
Waste Remedial Actions Program, Requirements for Quality Control of
Analytical Data,” Revision 4, June 1, 1991.

4.8.2 LSG’s "General Quality Assurance Plan.”

Training Requirements

»

Project-specific training will be conducted according to the procedures described
in QA-17.
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49.1 The LSG project manager will provide training to the LSG group leaders
and assistant group leaders.

4.9.2 The LSG group leaders will ensure that LSG staff receive project-specific
training.

4.10 Sample Disposal

All samples and extracts can be discarded 60 days after the final mail date for the
data packages.

PROJECT RECORDS

LSG's routine procedures for generation, storage, retrieval, and retention of project
records will apply to this project.

PROJECT CHARGES

Refer to Attachment A for unit rates for sample analyses. All reanalyses and/or dilutions
will be billable if the reanalysis demonstrates sample matrix effects on the first run, and
the first run was completed within holding times. All charges must be billed under
Project/PMS No. 3K92-BC00.

The address to appear on all reports and invoices is:

Kelly Air Force Base - c/o NUS Corporation
800 Oak Ridge Tumpike !

Oak Ridge, Tennessee 3783Q

Attention: Philip Ottinger
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49.1 The LSG project manager will provide training to the LSG group leaders
and assistant group leaders.

492 The LSG group leaders will ensure that LSG staff receive project-specific
training.

4.10 Sample Disposal

All samples and extracts can be discarded 60 days after the final mail date for the
data packages.

PROJECT RECORDS

LSG’'s routine procedures for generation, storage, retrieval, and retention of project
records will apply to this project.

PROJECT CHARGES

Refer to Attachment A for unit rates for sample analyses. All reanalyses and/or dilutions
will be billable if the reanalysis demonstrates sample matrix effects on the first run, and
the first run was completed within holding times. All charges must be billed under
Project/PMS No. 3K92-BC00.

The address to appear on all reports and invoices is:

Kelly Air Force Base - c/o NUS Corporation
800 Oak Ridge Tumpike '

Oak Ridge, Tennessee 37830

Attention: Philip Ottinger
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LABORATORY ANALYSIS REPORTS
AND SUPPLEMENTAL QUALITY
CONTROL REPORTS

SECTION

DESCRIPTION/PURPOSE

Sample results for assigned parameters.

Dates of sample preparation and analysis, batch numbers, and test
codes plus designations of method references. The batch number is
used to correlate each sample with a method blank, laboratory
control standard, duplicate, matrix spike, etc. (see Sections C-F) to
evaluate precision, accuracy, and blank data against the sample
result. A batch includes all samples prepared and analyzed
together. The test code is a unique code used to assign a specific
test to the sample. The test code with the corresponding test name
(alkalinity, pH, etc.) is found in Section A of the reports, and the
test code, without the test name is listed in Section B. Using this
information, holding times can be verified by matching test codes
to dates of sample preparation and/or analysis.

Surrogate recoveries for organics on all samples. Section C is not
included in the package, since Form II's in the CLP package
provide the required information.

Laboratory control sample (LCS) recoveries. These recoveries can
be correlated with specific samples for each analyte by matching
the batch numbers from this section with the batch numbers in
Section B.

Method blank results. Results for the analysis of method blanks
associated with the samples. The batch number for each parameter
is used to correlate the blank result with each sample result.

Duplicate and matrix spike data for each batch. Included in the
report are the duplicate results with the relative percent difference
(RPD) and the matrix spike results with the percent recovery.
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DESCRIPTION/PURPOSE

Sample results for assigned parameters.

Dates of sample preparation and analysis, batch numbers, and test
codes plus designations of method references. The batch number is
used to correlate each sample with a method blank, laboratory
control standard, duplicate, matrix spike, etc. (see Sections C-F) to
evaluate precision, accuracy, and blank data against the sample
result. A batch includes all samples prepared and analyzed
together. The test code is a unique code used to assign a specific
test to the sample. The test code with the corresponding test name
(alkalinity, pH, etc.) is found in Section A of the reports, and the
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to dates of sample preparation and/or analysis.

Surrogate recoveries for organics on all samples. Section C is not
included in the package, since Form II's in the CLP package

Laboratory control sample (LCS) recoveries. These recoveries can
be correlated with specific samples for each analyte by matching
the batch numbers from this section with the batch numbers in
Section B.

Method blank results. Results for the analysis of method blanks
associated with the samples. The batch number for each parameter
is used to correlate the blank result with each sample result.

Duplicate and matrix spike data for each batch. Included in the
report are the duplicate results with the relative percent difference
(RPD) and the matrix spike results with the percent recovery.
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LSG PROJECT PLAN
HALLIBURTON NUS Environmental Corporation

Project Name:

Client:
Project QAP:
Description:

Services Requested:
(Check off)

PROJECT SUMMARY

HAZWRAP

Plan No.: PPP-01/9
Revision No.: <
Effective Date: 17289
Page: 1of L
Project No.: PPP-01/9
LSG Project Mgr.: Pat Lync!

"Requirements for Quality Control of Analtyical Data,” HAZWRAP, 6/1/91
Analysis of soil and water samples for VOAs, BNAs, metals, miscellancous inorganics
pesticides/PCBs, herbicides, and gross alpha/ gross beta plus grain size.

Sample Bottles
Sampling
Bioassay Analysxs

|,.|,.| |

Geotechnical Analysis
Industrial Hygiene

Inorganic Chemistry Analysis
Metals Analysis

Key Requirements: (Check off)

Radioactivity

Sample bottle cleaning:
Sample preservation:

Laboratory tracking:
Quality Control:
Limits of Detection:
Deliverables:
Sample disposition:
Records retained:
Invoicing:

Report solids as:

Approvals:

/k?hw/&»m r/3//?.L Mm 1/30/%\_, A:ﬁ,/%%“’ /=392

— Yes X no

__ as in GQAP _x_ certified, pre-cleaned

_x_ as in GQAP __ Other (see page )

___ indirect _x_ direct (Lab tracking form)

__ as in GQAP __ CLp _x_Other (HAZWRA]
__ unspecified _Xx_ specified Level C
__ LIMS analysis report __ LIMS QA report _Xx_ Other (See page 16
___ retum to client __ hold 30 days, dispose _x Other (See page 17
_x_ as in GQAP __ other (Sec page

__ summary __ monthly __ Other (Sec page 17
__ wet weight (GQAP) _x_ dry weight

LSG Lab
Manager

Date LSG Pro_;cct Date

Manager

LSG Quahty
Assurance
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PROJECT SUMMARY

Project Name: Analytical Support for Project No.: PPP-01/9:
Tinker Air Force Base Project LSG Project Mgr.: Pat Lynct

Client: HAZWRAP

Project QAP: "Requirements for Quality Control of Analtyical Data,” HAZWRAP, 6/1/91

Description: Analysis of soil and water samples for VOAs, BNAs, metals, miscellancous inorganics

pesticides/PCBs, herbicides, and gross alpha/ gross beta plus grain size.
_—_ﬁ

Services Requested: _x_ Sample Bottles _x_ Geotechnical Analysis
(Check off) ___ Sampling ___ Industrial Hygiene
___  Bioassay Analysis _x_Inorganic Chemistry Analysis
_x_ GC Analysis _X_ Metals Analysis

J

Key Requirements: (Check off)

Radioactivity __ Yyes X no
Sample bottle cleaning: __ as in GQAP _x_ certified, pre-cleaned
Sample preservation: _x_ as in GQAP __ Other (see page )
Laboratory tracking: __ indirect _x_ direct (Lab tracking form)
Quality Control: __ as in GQAP _ CLpP _x_Other (HAZWRA]
Limits of Detection: __ unspecified _x_ specified Level C
Deliverables: __ LIMS analysis report  __ LIMS QA report _x_ Other (See page 1€
Sample disposition: ___ retumn to client __ hold 30 days, dispose _x_Other (See page 17
Records retained: _x_ as in GQAP __ other (Sec page )
Invoicing: __ summary __ monthly __ Other (See page 17
Report solids as: __ wet weight (GQAP) _x_ dry weight
Approvals:

PN S WS £ N1 Lo P

{LSG Lab Date LSG Project Date LSG Quality %, 74#/Date
Manager Manager Assurance

Coordinator
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HAZWRAP CONTRACT
ANALYTICAL SUPPORT FOR

SITE INVESTIGATION AT

TINKER AIR FORCE BASE

PROJECT NO. 3K92-BC00

PROJECT OBJECTIVES

As part of the Hazardous Waste Remedial Actions Program (HAZWRAP),
HALLIBURTON NUS Corporation’s Environmental Technology Group (ETG) is under
contract with Martin Marietta Energy Systems, Inc. (MMES) to provide a wide variety
of engineering and environmental support services for numerous Air Force installations
in the South Central region of the United States. HAZWRAP, a branch of MMES,
provides support to the U.S. Department of Energy (DOE) and other federal agencies to
meet the National Contingency Plan (NCP) of the Com ive Environmental
Response, Compensation and Liability Act (CERCLA).

The current assignment at Tinker Air Force Base will include the sampling (by ETG) and
analysis of approximately 14 soil and 14 water samples for a variety of parameters
including metals, miscellancous inorganics, volatiles, semivolatiles, pesticides/PCBs, and
gross alpha/gross beta plus herbicides on water samples. HAZWRAP Level C protocols
will be used for this project.

Details on the QA objectives as well as the analytical and reporting requirements plus the
anticipated project schedule are presented in subsequent sections of this work plan.

CLIENT INFORMATION
2.1  Names and Addresses
2.1.1 Tinker Air Force Base (For sample bottles)
Building 2333
Tinker At Force Base, OK 73145

Attention: Linda Frame/HALLIBURTON NUS
(405) 734-3058
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HAZWRAP CONTRACT
ANALYTICAL SUPPORT FOR
SITE INVESTIGATION AT
TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00

PROJECT OBJECTIVES

As part of the Hazardous Waste Remedial Actions Program (HAZWRAP),
HALLIBURTON NUS Corporation’s Environmental Technology Group (ETG) is under
contract with Martin Marietta Energy Systems, Inc. (MMES) to provide a wide variety
of engineering and environmental support services for numerous Air Force installations
in the South Central region of the United States. HAZWRAP, a branch of MMES,
provides support to the U.S. Department of Energy (DOE) and other federal agencies to
meet the National Contingency Plan (NCP) of the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA).

The current assignment at Tinker Air Force Base will include the sampling (by ETG) and
analysis of approximately 14 soil and 14 water samples for a varicty of parameters
including metals, miscellancous inorganics, volatiles, semivolatiles, pesticides/PCBs, and
gross alpha/gross beta plus herbicides on water samples. HAZWRAP Level C protocols
will be used for this project.

Details on the QA objectives as well as the analytical and reporting requirements plus the
anticipated project schedule are presented in subsequent sections of this work plan.

CLIENT INFORMATION
2.1 Names and Addresses
2.1.1 Tinker Air Force Base (For sample bottles)
Building 2333
Tinker Ann “orce Base, OK 73145

Attention: Linda Frame/HALLIBURTON NUS
(405) 734-3058
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2.12 HALLIBURTON NUS/Environmental Technology Group

Mr. Phil Ottinger

Project Manager

HALLIBURTON NUS Environmental Coxporauon
800 Oak Ridge Tumpike

Oak Ridge, TN 37830

(615) 483-9900

2.2 RFQ No.: Not applicable

2.3 HALLIBURTON NUS Contract No.: 13B-99784C, Task Order Y04

LSG MANAGEMENT

3.1  Project Manager: Pat Lynch

3.2  Proposal No.: Not applicable

SCOPE OF SERVICES

4.1.1

4.1.2

4.13

Provision of preserved sample bottles, shipping containers, and trip blanks
plus additional unpreserved bottles (about 20) to be used for
decontamination during sample collection. Specially-purchased (ICHEM)
bottles will be used. The ICHEM quality control certificates will be
shipped with the sample bottles to initiate tracking of bottles by lot
number. The type of bottles and appropriate preservatives are described
in Table 4-1. Bottle shipments will be coordinated through the Logistics
Coordinator. The LSG project manager will complete the bottle order
form.

Analysis of water and soil samples as noted on the field chain-of-custody
forms. A list of the analyses that will be required is found in Section 4.3
of this work plan.

Provision of reports and quality control data as described in Section 4.5 of
this work plan.
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2.1.2 HALLIBURTON NUS/Environmental Technology Group

Mr. Phil Ottinger

Project Manager

HALLIBURTON NUS Environmental Coxporanon
800 Oak Ridge Tumpike

Oak Ridge, TN 37830

(615) 483-9900

2.2 RFQ No.: Not applicable

2.3 HALLIBURTON NUS Contract No.: 13B-99784C, Task Order Y04

LSG MANAGEMENT

3.1  Project Manager: Pat Lynch

3.2  Proposal No.: Not applicable

SCOPE OF SERVICES

4.1.1

4.1.2

4.13

Provision of preserved sample bottles, shipping containers, and trip blanks
plus additional unpreserved botties (about 20) to be used for
decontamination during sample collection. Specially-purchased (ICHEM)
bottles will be used. The ICHEM quality control certificates will be
shipped with the sample bottles to initiate tracking of bottles by lot
number. The type of bottles and appropriate preservatives are described
in Table 4-1. Bottle shipments will be coordinated through the Logistics
Coonrdinator. The LSG project manager will complete the bottle order
form.

Analysis of water and soil samples as noted on the field chain-of-custody
forms. A list of the analyses that will be required is found in Section 4.3
of this work plan.

Provision of reports and quality control data as described in Section 4.5 of
this work plan.
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SAMPLE BOTTLE REQUIREMENTS'

—

Number/Size/Type

Water Samples

2 - 1/2 gallon glass with

Semivolatiles and

Cool, 4°C

Teflon-lined cap Pesticides/PCBs
2 - 40 ml VOA vials with Volatiles Cool, 4°C, HCl to pH <2
Teflon-lined septum
1 - 1 liter plastic Metals HNO, to pH <2
1 - 1 liter plastic BOD Cool, 4°C
1 - 1 liter plastic Cyanide NaOH to pH >12, Cool 4°C
1 - 1 liter plastic Chloride, Sulfate, TSS, | Cool, 4°C
Alkalinity, Turbidity,
TDS, Fluoride,
J Hardness, MBAS
| 1 - 8 oz. plastic TOC, COD Nitrate H,SO, to pH <2; Cool, 4°C
1 - 1 liter glass with Teflon- Herbicides Cool, 4°C
lined cap
| Soil Samples
n 1 - 8 oz. glass All parameters except | Cool, 4°C
grain size (See Section
43)
2 - 16 oz. glass Grain size —— J

ICHEM (or equivalent)
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SAMPLE BOTTLE REQUIREMENTS'

Number/Size/Type Parameters Preservation
Water Samples
2 - 1/2 gallon glass with Semivolatiles and Cool, 4°C

Teflon-lined cap Pesticides/PCBs

2 - 40 ml VOA vials with Volatiles Cool, 4°C, HCI to pH <2
Teflon-lined septum

1 - 1 liter plastic Metals HNO, to pH <2

1 - 1 liter plastic BOD Cool, 4°C

1 - 1 liter plastic Cyanide NaOH to pH >12, Cool 4°C

1 - 1 liter plastic

Chioride, Sulfate, TSS,
Alkalinity, Turbidity,

Cool, 4°C

TDS, Fluoride,
Hardness, MBAS
1 - 8 oz. plastic TOC, COD Nitrate H,SO, to pH <2; Cool, 4°C
1 - 1 liter glass with Teflon- Herbicides Cool, 4°C
lined cap
Soil Samples
1 - 8 oz. glass All parameters except | Cool, 4°C
grain size (See Section
43)
| 2 - 16 oz. glass Grain size —— I

' ICHEM (or equivalent)
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Project Schedule

Sample collection is scheduled to begin on or around February 5, 1992 and to
continue for several consecutive days. The following milestones are applicable
to this project:

4.2.1 Completion of analysis - within the holding times as measured from the
date of sample collection. These holding times are described in LSG’s
"Laboratory Quality Assurance Plan in Support of the DOE’s Hazardous
Waste Remedial Actions Program (HAZWRAP)," June 1, 1991, Section
10.0. The holding times are also found on Table 6-1 of LSG’s General
Quality Assurance Plan. The scheduling requirements outlined below
(4.2.2) take precedence over holding times in cases where holding times
are longer.

422 Submittal of data packages to ETG - within 40 calendar days of receipt of
the last sample in a sample delivery group (SDG). The LSG project
manager will designate each SDG and publish final due dates. The first
SDG has been designated as Case ID: TNK, SDG No.: PKG 6. Each
subsequent SDG will have the same case ID and the next sequential SDG
No. (i.e., PKG 7, PKG 8, etc.).

Analytical Requirements

The estimated number of samples and required analyses plus method references
and test codes are provided in Tables 4-2 through 4-4. The CRDLs and CRQLs
as found in the July 1988 CLP Statement of Work (SOW) for inorganics and the
February 1988 SOW for organics will be reported for the applicable parameters.
Otherwise, LSG’s routine reporting limits will be used.

All soil field samples (approximately 17 including field duplicates, field blanks,
etc.) will be analyzed for miscellaneous inorganics (contaminant indicators).
Other parameters listed in Table 4-2 will be assigned to some of these same
samples. .



4.2

43

Work Plan No.: PPP-01/92

Revision No.: 0
Date: 1/28/92
Page: 50f 18

Project Schedule

Sample collection is scheduled to begin on or around February 5, 1992 and to
continue for several consecutive days. The following milestones are applicable
to this project:

42.1 Completion of analysis - within the holding times as measured from the
date of sample collection. These holding times are described in LSG's
"Laboratory Quality Assurance Plan in Support of the DOE’s Hazardous
Waste Remedial Actions Program (HAZWRAP),"” June 1, 1991, Section
10.0. The holding times are also found on Table 6-1 of LSG’s General
Quality Assurance Plan. The scheduling requirements outlined below
(4.2.2) take precedence over holding times in cases where holding times
are longer.

422 Submittal of data packages to ETG - within 40 calendar days of receipt of
the last sample in a sample delivery group (SDG). The LSG project
manager will designate each SDG and publish final due dates. The first
SDG has been designated as Case ID: TNK, SDG No.: PKG 6. Each
subsequent SDG will have the same case ID and the next sequential SDG
No. (i.e.,, PKG 7, PKG 8, etc.).

Analytical Requirements

The estimated number of samples and required analyses plus method references
and test codes are provided in Tables 4-2 through 4-4. The CRDLs and CRQLs
as found in the July 1988 CLP Statement of Work (SOW) for inorganics and the
February 1988 SOW for organics will be reported for the applicable parameters.
Otherwise, LSG's routine reporting limits will be used.

All soil field samples (approximately 17 including field duplicates, field blanks,
etc.) will be analyzed for miscellancous inorganics (contaminant indicators).
Other parameters listed in Table 4-2 will be assigned to some of these same
samples. .
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Approximately 13 water samples, including field QC, will be collected. All of
these samples will be analyzed for the contaminant indicators. Additional analyses
will be assigned on a portion of these same samples as indicated on the chain-of-

custody.
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Approximately 13 water samples, including field QC. will be collected. All of
these samples will be analyzed for the contaminant indicators. Additional analyses
will be assigned on a portion of these same samples as indicated on the chain-of-

custody.
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TABLE 4-2
Estimated Method Test Code’ (PM/AM)
No. of | Matrix Analyses References’
Samples’
Contaminant Indicators
17 Soil Nitrate (as N) Agronomy No. 9/ | I390S (LO1S/1191SE)
EPA 353.2
f 17 Soil | Alkalinity, total SM 403 1023S (LO1S/
I112STS-)
17 Soil | TOC Walkley-Black 107S (00/1133SH)
17 Soil | pH SW 9045 1490S (00/1260SR-)
17 Soil EOX Dohrmann I315S (I08SE/1160SR)
Metals
11 Soil Antimony CLP 204.2 ACLPS (00/A02SC)*
11 Soil Arsenic CLP 206.2
11 Soil Barium CLP 200.7 —_—
11 Soil Beryllium CLP 200.7 —_—
11 Soil Cadmium CLP 200.7 ——
11 Soil Chromium CLP 200.7 ——
11 Soil Cobalt CLP 200.7 —
11 Soil Copper CLP 200.7 ———
11 Soil Lead CLP 2392 | =
11 Soil Mercury CLP 2455 —
11 Soil Nickel CLP 200.7 —_—

~_AN
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TABLE 4-2
Estimated Method Test Code’ (PM/AM)
No. of | Matrix Analyses References’
Samples’ L
- Contaminant Indicators
17 Soil | Nitrate (as N) Agronomy No. 9/ | 1390S (LO1S/I191SE)
EPA 353.2
" 17 Soil | Alkalinity, total SM 403 10238 Lots/ |
1112STS-)
17 Soil | TOC Walkley-Black 107S (00/1133SH)
17 Soil |pH SW 9045 1490S (00/1260SR-)
17 Soil | EOX Dohrmann | I315S (108SE/I160SR)
| Metals
I u Soil | Antimony CLP 2042 | ACLPS (00/A02SC)*
11 Soil | Arsenic CLP 206.2
11 Soil | Barium CLP 200.7 _—
11 Soil Beryllium CLP 200.7 —
|| 11 Soil | Cadmium CLP 200.7 —— 1
11 Soil | Chromium CLP 200.7 —
11 Soil | Cobalt CLP 200.7 —
11 Soil | Copper CLP 200.7 S— 4
11 Soil | Lead CLP 2392 —— |
11 Soil | Mercury CLP 245.5 — H
11 Soil | Nickel CLP 200.7 _— |

~_AY
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# %
Estimated Method Test Code® (PM/AM)
No. of | Matrix Analyses References’
Samples'
11 Soil Selenium CLP 270.2 —
11 Soil | Silver CLP 200.7 e |
11 Soil | Thallium CLP 2792 — ||
I Soil | Vanadium CLP 286.2 —_— ||
11 Soil | Zinc CLP 200.7 — ||
Miscellaneous Organics J
10 Soil | Semivoltiles SW 3550° OSVIXS
(E300$LLBNAR-‘/
010SBNAiXR-)
9 Soil TCL Pesticides/PCBs CLpP G120SC
(E060SLLC-/G40SC-)
“ Miscellaneous Jl
8 Soil Cyanide CLP 1265SC
(105STE-/1145SC-)
lr 8 Soil Grain Size ASTM D422 T45 (00/TO9SHS)
8 Soil Gross Alpha/Gross SW 9310 R03S (00/R100SE)
Beta
| Meals I
14 Water | Antimony CLP 204.2 ACLPW
(00/A02WC)*
“ 14 Water | Arsenic CLP 206.2 - v
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TABLE 4-2
(Continued)
Estimated Method Test Code’ (PM/AM)
No. of Matrix Analyses References’
Samples'
11 Soil Selenium CLP 270.2 ——
11 Soil Silver CLP 200.7 ———
11 Soil Thallium CLP 279.2 ——————-
11 Soil Vanadium CLP 286.2 ————ee
11 Soil Zinc CLP 200.7 ——
Miscellaneous Organics
10 Soil Semivoltiles SW 3550° OSVIXS
(E300SLLBNAR-Y/
010SBNA:XR-)
{l 9 Soil | TCL Pesticides/PCBs CLP G120SC
(E060SLLC-/G40SC-) |
Miscellaneous
8 Soil Cyanide CLpP 1265SC
(J05STE-/1145SC-)
8 Soil Grain Size ASTM D422 T45 (00/TO9SHS)
8 Soil Gross Alpha/Gross SW 9310 RO03S (00/R100SE)
! Beta
I Metals
14 Water | Antimony CLP 204.2 ACLPW
. (00/A02WC)
14 Water | Arsenic CLP 206.2 ———
|
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TABLE 4-2
(Continued)
Estimated - Method Test Code® (PM/AM)
No. of | Matrix Analyses References’
Samples'

14 Water | Beryllium CLP 200.7 ———

14 Water | Cadmium CLP 200.7 —

14 Water | Chromium CLP 200.7 ——

14 Water | Cobalt CLP 200.7 ——

14 Water | Copper CLP 200.7 ———

14 Water | Mercury CLP 245.1 —

14 Water | Lead CLP 239.2 —

14 Water | Nickel CLP 200.7 ——

14 Water | Selenium CLP 270.2 ——

14 Water | Silver CLP 200.7 —

14 Water | Thallium CLP 279.2 —

14 Water | Vanadium CLP 286.2 —_—

14 Water | Zinc CLP 200.7 —

Contaminant Indicators
16 Water | Alkalinity SM 403 1023
(00/1112WTS-)

16 Water | COD EPA 410.1 1120 (103/1135WH)

16 Water | Chloride SW 9252 1130 (00/1138E)

16 Water | TDS EPA 160.1 1590

(00/I311WE-)
16 Water | TSS EPA 160.2 1610 (00/I310WE-) “
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Estimated Method Test Code® (PM/AM)
No. of | Matrix Analyses References’
Samples'

14 Water | Beryllium CLP 200.7 ——

14 Water | Cadmium CLP 200.7 —

14 Water | Chromium CLP 200.7 —_—

14 Water | Cobalt CLP 200.7 —

14 Water | Copper CLP 200.7 —_—

14 Water | Mercury CLP 245.1 —

14 Water | Lead CLP 239.2 —

14 Water | Nickel CLP 200.7 ——

14 Water | Selenium CLP 270.2 —

14 Water | Silver CLP 200.7 —_— i

14 Water | Thallium CLP 279.2 —_— “"

14 Water | Vanadium CLP 286.2 —

14 Water | Zinc CLP 200.7 ——
Contaminant Indicators i

16 Water | Alkalinity SM 403 1023

(00/1112WTS-)

16 Water | COD EPA 410.1 1120 (103/1135WH)

16 Water | Chloride SW 9252 1130 (00/1138E)

16 Water | TDS EPA 160.1 1590

©oB1IWE) |
16 Water | TSS EPA 160.2 1610 (00/I310WE-) J
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Estimated Method Test Code® (PM/AM)
No. of Matrix Analyses References’
Samples'
e #f
16 Water | BOD* SM 507 1050 (00/1120WS-)
16 Water | Fluoride SM 413B 1300 (00/11 56WE-)
16 Water | Hardness SM 314B 1320 (00/1172MACS-)
16 Water | Nitrate EPA 353.2 1390 (00/1191E)
16 Water | TOC EPA 415.1 1106 (00/1131WE-)
16 Water | Turbidity® EPA 180.1 1780 (00/I390E) ‘W
4 Miscellaneous
11 Water | Semivolatiles SW 3510/ OSVIXW
SW 8270 (E290WBNAR-%/
010WBNAIXR-)
ﬁ 10 Water | TCL Pesticides/PCBs cLp G120WC
(E021WC-/G40WC-)
9 Water | Cyanide CLP 1265WC
(I05SWTE-/1145WC-)
13 Water | Volatiles SW 8240’ OVIXW
(00/020WIXR-®)
10 Water | Herbicides (2,4,5-TP SW 3510/ GI130W
Silvex) SW 8150 (E330WR-/G55WR-)
9 Water | Gross Alpha/Gross EPA 900.0 RO3W
| Beta ‘ (ROIWE-/R100WE-)

“ 8 Water | Surfactants (MBAS)® EPA 425.1 1770 (00/138SE) “

~_AA
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(Continued)
— =
Estimated Method Test Code’ (PM/AM)
No. of | Matrix Analyses References’
Samples'
16 Water | BOD* SM 507 1050 (00/1120WS-)
16 Water | Fluoride SM 413B 1300 (00/1156WE-)
16 Water | Hardness SM 314B 1320 (00/1172MACS-)
16 Water | Nitrate EPA 353.2 1390 (00/1191E)
16 Water | TOC EPA 415.1 1106 (00/1131WE-)
16 Water | Turbidity® EPA 180.1 1780 (00/I390E)
Miscellaneous
11 Water | Semivolatiles SW 3510/ OSVIXW
SW 8270 (EZ9OWBNAR-‘/
0I10WBNAIXR-)
10 Water | TCL Pesticides/PCBs CLpP G120WC
(E021WC-/G40WC-)
9 Water | Cyanide CLP 1265WC
(I0SWTE-/1145WC-)
13 Water | Volatiles SW 8240’ OVIXW
(OO/OZOWIXR-‘)
i 10 Water | Herbicides (2,4,5-TP SW 3510/ G130W
Silvex) SW 8150 (E330WR-/G55WR-)
9 Water | Gross Alpha/Gross EPA 900.0 RO3W
Beta ' (ROIWE-/R100WE-)
8 Water | Surfactants (MBAS)® EPA 425.1 1770 (00/I1385E)
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(Continued)

The approximate number of samples includes trip blanks, field blanks, rinsates and field
duplicates. These numbers are estimates only and could vary depending on actual site
conditions.

Subject to the QA/QC and delivery requirements as specified in Sections 4.4 and 4.5. All
reference methods for miscellaneous inorganics are approved in 40CFR136, "Guidelines

Establishing Test Procedures for the Analysis of Pollutants.”

The preparation method and the analytical method to be used with each test code are
listed in parentheses.

The package code will be assigned for all metals. However, since not all metals on the
Target Analyte List are required, the specific analytes will be entered under the subtask,
during sample check-in.

The list of target compounds is found on Table 4-3.

The analytes will be deleted in the LIMS and replaced by "Data Package” during check-
in. The GC/MS group will refer to the work plan for the list of target compounds.
HAZWRAP Level C protocol will apply.

The list of target compounds is found in Table 4-4.

Samples may be sent to a local lab (in vicinity of Tinker AFB) due to holding time.
CLP refers to "Statement of Work for Organics Analysis, Multi-Media, Multi-
Concentration,” February 1988, revised September 1988, and "Statement of Work for
Inorganics Analysis, Multi-Media, Multi-Concentration,” SOW 788, July 1988.

EPA refers to "Methods for Chemical Analysis of Water and Wastes,” EPA-600/4-79-020,
March 1979, revised March 1983.

SM refers to "Standard Methods for the Examination of Water and Wastewater,”
APHA-AWWA-WPCEF, 16th edition.

SW refers to "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,”
SW-846, 3rd edition.
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(Continued)

The approximate number of samples includes trip blanks, field blanks, rinsates and field
duplicates. These numbers are estimates only and could vary depending on actual site
conditions.

Subject to the QA/QC and delivery requirements as specified in Sections 4.4 and 4.5. All
reference methods for miscellaneous inorganics are approved in 40CFR136, "Guidelines

Establishing Test Procedures for the Analysis of Pollutants.”

The preparation method and the analytical method to be used with each test code are
listed in parentheses.

The package code will be assigned for all metals. However, since not all metals on the
Target Analyte List are required, the specific analytes will be entered under the subtask,
during sample check-in.

The list of target compounds is found on Table 4-3.

The analytes will be deleted in the LIMS and replaced by "Data Package” during check-
in. The GC/MS group will refer to the work plan for the list of target compounds.
HAZWRAP Level C protocol will apply.

The list of target compounds is found in Table 4-4.

Samples may be sent to a local lab (in vicinity of Tinker AFB) due to holding time.
CLP refers to "Statement of Work for Organics Analysis, Multi-Media, Multi-
Concentration,” February 1988, revised September 1988, and "Statement of Work for
Inorganics Analysis, Multi-Media, Multi-Concentration,” SOW 788, July 1988.

EPA refers to "Methods for Chemical Analysis of Water and Wastes,” EPA-600/4-79-020,
March 1979, revised March 1983.

SM refers to "Standard Methods for the Examination of Water and Wastewater,”
APHA-AWWA-WPCF, 16th edition.

SW refers to "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,”
SW-846, 3rd edition. ~
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TARGET LIST/SEMIVOLATILES

Acenaphthene
Acenaphth~lene
Acetophenone
2-Acetylaminofluorene
4-Aminobiphenyl

Aniline

Anthracene

Aramite

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzyl alcohol
bis(2-Chloroethoxyl)methane
bis(2-Chloroethoxyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
4-Chloroaniline
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene

Diallate
Dibenzo(a,h)anthracene
Dibenzofuran
1,2-Dibromo-3-chloropropane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3’Dichlorobenzidine
Diethyl phthalate
Dimethoate

p(Dimethylamino)azobenzene
3,3’-Dimethylbenzidine
7,12-Dimethylbenzo(a)anthracene
alpha,alpha-Dimethyl phenethylamine
Dimethyl phthalate
Di-n-butyl phthalate
m-Dinitrobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Diphenylamine

Ethyl methane sulfonate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Indeno(1,2,3-cd)pyrene
Isophorone

Isosafrole

Methapyrilene
3-Methylcholanthrene
Methyl methanesulfonate
2-Methylnaphthalene
Naphthalene
1,4-Naphthoquinone
2-Naphthylamine
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
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TARGET LIST/SEMIVOLATILES

Acenaphthene
Acenaphth-iene
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Aniline
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Benzo(a)anthracene
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bis(2-Chloroethoxyl)methane
bis(2-Chloroethoxyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
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1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3’Dichlorobenzidine
Diethyl phthalate
Dimethoate

p(Dimethylamino)azobenzene
3,3’-Dimethylbenzidine

7,12-Dimethylbenzo(a)anthracene
alpha,alpha-Dimethyl phenethylamine

Dimethyl phthalate
Di-n-butyl phthalate
m-Dinitrobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Diphenylamine

Ethyl methane sulfonate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Indeno(1,2,3cd)pyrene
Isophorone

Isosafrole
Methapyrilene
3-Methylcholanthrene
Methyl methanesulfonate
2-Methylnaphthalene
Naphthalene
1,4-Naphthoquinone
2-Naphthylamine
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TARGET LIST/SEMIVOLATILES

5-Nitro-o-toluidine
4-Nitroquinoline 1-oxide
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodi-n-butylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
Pentachlorobenzene
Pentachloronitrobenzene
Phenacetin

Phenanthrene
2,6-Dichlorophenol
4,6-Dinitro-o-cresol
2-Methylphenol
4-Methylphenol
4-Nitrophenol

Phenol
2,4,5-Trichlorophenol

(Continued)

p-Phenylenediamine
2-Picoline

Pronamide

Pyrene

Pyridine

Safrole
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
0,0,0-Triethyl phorothioate
sym-Triitrobenzene
o-Toluidine
2-sec-Butyl-4,6-dinitrophenol
p-Chloro-m-cresol
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
3-Methylphenol
2-Nitrophenol
Pentachlorophenol
2,3,4,6-Tetrachlorophenol
2,4,6-Trichlorophenol
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TARGET LIST/SEMIVOLATILES

5-Nitro-o-toluidine
4-Nitroquinoline 1-oxide
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodi-n-butylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
Pentachlorobenzene
Pentachloronitrobenzene
Phenacetin

Phenanthrene
2,6-Dichlorophenol
4,6-Dinitro-o-cresol
2-Methylphenol
4-Methylphenol
4-Nitrophenol

Phenol
2,4,5-Trichlorophenol

(Continued)

p-Phenylenediamine
2-Picoline

Pronamide

Pyrene

Pyridine

Safrole
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
0,0,0-Triethyl phorothioate
sym-Triitrobenzene
o-Toluidine
2-sec-Butyl-4,6-dinitrophenol
p-Chloro-m-cresol
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
3-Methylphenol
2-Nitrophenol
Pentachlorophenol
2,3,4,6-Tetrachlorophenol
2,4,6-Trichlorophenol
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TARGET LIST/VOLATILE ORGANICS

Acetone

Acrolein

Acrylonitrile

Allyl chloride

Benzene

Bromodichloromethane

Bromoform, Tribromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane, Ethyl chloride
Chloroform

Chloroprene

Dibromochloromethane, Chlorodibromomethane
1,2-Dibromo-3-chloropropane, DBCP
1,2-Dibromoethane, Ethylene dibromide
trans- 1,4-Dichloro-2-butene
Dichlorodifluoromethane
1,1-Dichloroethane

1,2-Dichloroethane, Ethylene dichloride
1,1-Dichloroethylene, Vinylidene chloride
trans-1,2-Dichloroethylene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene

Ethyl methacrylate

2-Hexanone

Methacrylonitrile

Methyl bromide, Bromomethane
Methyl chloride, Chioromethane
Methylene bromide, Dibromomethane
Methylene chloride, Dichloromethane

A=

Methyl ethyl ketone, MEK
Methyl iodide, lodomethane
Methyl methacrylate
4-Methyl-2-pentanone, Methyl
isobutyl ketone
Pentachloroethane
Propionitrile, Ethyl cyanide
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene, Perchloroethylene,
Tetrachloroethene
Toluene
1,1,1-Trichloroethane, Methyl
chloroform
1,1,2-Trichloroethane
Trichloroethylene, Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl Acetate
Vinyl Chloride
Xylene (total)
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TARGET LIST/VOLATILE ORGANICS

Acetone

Acrolein

Acrylonitrile

Ally! chloride

Benzene

Bromodichloromethane

Bromoform, Tribromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane, Ethyl chloride
Chioroform

Chloroprene

Dibromochloromethane, Chlorodibromomethane
1,2-Dibromo-3-chloropropane, DBCP
1,2-Dibromoethane, Ethylene dibromide
trans- 1,4-Dichloro-2-butene
Dichlorodifluoromethane
1,1-Dichloroethane

1,2-Dichloroethane, Ethylene dichloride
1,1-Dichloroethylene, Vinylidene chloride
trans- 1,2-Dichloroethylene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Ethylbenzene

Ethyl methacrylate

2-Hexanone

Methacrylonitrile

Methy! bromide, Bromomethane
Methyl chloride, Chloromethane
Methylene bromide, Dibromomethane
Methylene chloride, Dichloromethane

Methyl ethyl ketone, MEK
Methyl iodide, lodomethane
Methyl methacrylate
4-Methyl-2-pentanone, Methyl
isobutyl ketone
Pentachloroethane
Propionitrile, Ethyl cyanide
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene, Perchloroethylene,
Tetrachloroethene
Toluene
1,1,1-Trichloroethane, Methyl
chloroform
1,1,2-Trichloroethane
Trichloroethylene, Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl Acetate
Vinyl Chloride
Xylene (total)
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Quality Control Requirements

44.1

442

443

444

Metals, Cyanide, and Miscellaneous Inorganics

The quality control requirements for metals, cyanide, and miscellaneous
inorganics are found in Section 11.0 of LSG’s quality assurance project
plan for HAZWRAP (revised 6/1/91). The requirements for this project
are equivalent to HAZWRAP Level C. For metals, however, the list of
required analytes does not include the complete TAL list.

Pesticides/PCBs and Herbicides

The quality control requirements will follow HAZWRAP Level C. These
requirements are defined in Section 11.0 of LSG’s quality assurance plan
for HAZWRAP (revised 6/1/91). HAZWRAP Level C is comparable to
the CLP protocol with the adidtional requirement of a blank spike for each
batch (see HAZWRAP QA plan, Section 11.0).

Volatiles and Semivolatiles by GC/MS

The quality control requirements for volatiles and semivolatiles by GC/MS
are defined in Section 11.0 of LSG’s quality assurance plan for
HAZWRAP (revised 6/191). The requirements for this project are
equivalent to HAZWRAP Level C. A 5-point initial calibraton will be
performed with all target analyties. A 1-point continuing calibration will
apply to those compounds not on the Target Compound List (TCL). No
specific acceptance criteria for continuing calibration have been established
for these extra compounds.

Radiochemistry (Gross Alpha/Gross Beta)
The quality control requirements include the following with each batch.

«  Method blank .
e  Blank spike
e  Matrix spike/matrix spike duplicate
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inorganics are found in Section 11.0 of LSG’s quality assurance project
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are equivalent to HAZWRAP Level C. For metals, however, the list of
required analytes does not include the complete TAL list.

Pesticides/PCBs and Herbicides

The quality control requirements will follow HAZWRAP Level C. These
requirements are defined in Section 11.0 of LSG’s quality assurance plan
for HAZWRAP (revised 6/1/91). HAZWRAP Level C is comparable to
the CLP protocol with the adidtional requirement of a blank spike for each
batch (see HAZWRAP QA plan, Section 11.0).

Volatiles and Semivolatiles by GC/MS

The quality control requirements for volatiles and semivolatiles by GC/MS
are defined in Section 11.0 of LSG’s quality assurance plan for
HAZWRAP (revised 6/1/91). The requirements for this project are
equivalent to HAZWRAP Level C. A 5-point initial calibraton will be
performed with all target analyties. A 1-point continuing calibration will
apply to those compounds not on the Target Compound List (TCL). No
specific acceptance criteria for continuing calibration have been established
for these extra compounds.

Radiochemistry (Gross Alpha/Gross Beta)
The quality control requirements include the following with each batch.

«  Method blank .
«  Blank spike
e  Matrix spike/matrix spike duplicate
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The acceptance criteria will be as specified in the "General Quality
Assurance Plan.”

Deliverables

The required deliverables are defined in Section 14.0 of the laboratory QA plan
for HAZWRAP. All deliverables will follow the requirements for Level C
protocol for all miscellaneous. For radiochemistry, the information provided for
miscellaneous inorganics will apply. Data packages will be due 40 days from
receipt of the last sample in a Sample Delivery Group.

Laboratory Sample Tracking

The laboratory sample tracking procedure is described in Section 6.0 of LSG’s
quality assurance plan for HAZWRAP. This procedure incosporates many of the
requirements in Section QA-7 of LSG's "General Quality Assurance Plan.”
Specific protocols from QA-7 applicable to this project are:

4.6.1 Receipt of samples by CLP protocol (Section 3.2).

4.62 Direct tracking (Section 3.15.2).

Applicable Regulations and Codes

4.7.1 Comprehensive Environmental Response Compensation, and Liability Act
(CERCLA)/USEPA Contract Laboratory Program (CLP) Statements of
Work as defined in Section 4.3 of this work plan.

4.72 40CFR136, "Guidelines Establishing Test Procedures for the Analysis of
Pollutants” - applicable to all holding times for all parameters and method

references for miscellaneous inorganics parameters.

473 40CFR260-270, RCRA Guidelines for Identification and Disposal of
Hazardous Wastes.
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The acceptance criteria will be as specified in the "General Quality
Assurance Plan.”

Deliverables

The required deliverables are defined in Section 14.0 of the laboratory QA plan
for HAZWRAP. All deliverables will follow the requirements for Level C
protocol for all miscellaneous. For radiochemistry, the information provided for
miscellaneous inorganics will apply. Data packages will be due 40 days from
receipt of the last sample in a Sample Delivery Group.

Laboratory Sample Tracking

The laboratory sample tracking procedure is described in Section 6.0 of LSG’s
quality assurance plan for HAZWRAP. This procedure incorporates many of the
requirements in Section QA-7 of LSG's "General Quality Assurance Plan.”
Specific protocols from QA-7 applicable to this project are:

4.6.1 Receipt of samples by CLP protocol (Section 3.2).

4.6.2 Direct tracking (Section 3.15.2).

Applicable Regulations and Codes

47.1 Comprehensive Environmental Response Compensation, and Liability Act
(CERCLA)/USEPA Contract Laboratory Program (CLP) Statements of
Work as defined in Section 4.3 of this work plan.

4.7.2 40CFR136, "Guidelines Establishing Test Procedures for the Analysis of
Pollutants” - applicable to all holding times for all parameters and method

references for miscellaneous inorganics parameters.

4.7.3 40CFR260-270, RCRA Guidelines for Identification and Disposal of
Hazardous Wastes.
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Applicable LSG Procedures and Plans

4.8.1 "Laboratory Quality Assurance Plan in Support of the DOE’s Hazardous
Waste Remedial Actions Program, Requirements for Quality Control of
Analytical Data,” Revision 4, June 1, 1991.

4.8.2 LSG’s "General Quality Assurance Plan.”

Training Requirements

Project-specific training will be conducted according to the procedures described
in QA-17.

4.9.1 The LSG project manager will provide training to the LSG group leaders
and assistant group leaders.

492 The LSG group leaders will ensure that LSG staff receive project-specific

training.

Sample Disposal

All samples and extracts can be discarded 60 days after the final mail date for the
data packages.

PROJECT RECORDS

LSG’s routine procedures for gencration, storage, retricval, and retention of project
records will apply to this project.

PROJECT CHARGES

Refer to Attachment A for unit rates for sample analyses. All reanalyses and/or dilutions
will be billable if the reanalysis demonstrates sample matrix effects on the first run, and
the first run was completed within holding times. All charges must be billed under
Project/PMS No. 3K92-BCO00.

nr_cn
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Applicable LSG Procedures and Plans

4.8.1 "Laboratory Quality Assurance Plan in Support of the DOE'’s Hazardous
Waste Remedial Actions Program, Requirements for Quality Control of
Analytical Data,” Revision 4, June 1, 1991.

482 LSG’s "General Quality Assurance Plan.”

Training Requirements

Project-specific training will be conducted according to the procedures described
in QA-17.

49.1 The LSG project manager will provide training to the LSG group leaders
and assistant group leaders.

492 The LSG group leaders will ensure that LSG staff receive project-specific

training.

Sample Disposal

All samples and extracts can be discarded 60 days after the final mail date for the
data packages.

PROJECT RECORDS

LSG’s routine procedures for generation, storage, retrieval, and retention of project
records will apply to this project.

PROJECT CHARGES

Refer to Attachment A for unit rates for sample analyses. All reanalyses and/or dilutions
will be billable if the reanalysis demonstrates sample matrix effects on the first run, and
the first run was completed within holding times. All charges must be billed under
Project/PMS No. 3K92-BC00.

~_cn
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The address to appear on all reports and invoices is:

Tinker Air Force Base - c/o HALLIBURTON NUS Environmental Corporation
800 Oak Ridge Tumpike

Oak Ridge, Tennessee 37830

Attention: Phillip Ottinger

WORK PLAN DISTRIBUTION
With Attachment A Without Attachment A
_1_ M. Bartolovic 2 R. Capp/GC Lab File
1 M. Booska 2 T. Colbert/Inorganic Lab
_1 T. Camegie _1 D. Del Prete
1 D.Drzik 4 C. Kieda/GC/MS Lab/GC/MS-Aquis/
1 P. Frank GC/MS Red/Organic Extraction
1 P.Lynch 1 E.Kinley
_1 L. Maming 3 C. Kovach/Metals Lab/Metals Prep Lab
_1 D. Meyer 1 R Lynch
_1_P. Ottinger _1 P. Papenmeier
_1_S. Parrish/Client File _1_ J. Samchuck
1 J. Simanic _1 P. Saracena

1 E. Scoullos

1

R. Whartenby
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Attention: Phillip Ottinger

WORK PLAN DISTRIBUTION
With Attachment A Without Attachment A
_1 M. Bartolovic 2 R. Capp/GC Lab File
_1 M. Booska 2 T. Colbert/Inorganic Lab
1 T. Camegic _1 D. Del Prete
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1 P.Lynch 1  E.Kinley
_1 L. Manmning 3 C. Kovach/Metals Lab/Metals Prep Lab
1 D. Meyer 1 R. Lynch
_1 P. Ottinger _1 P. Papenmeier
_1  S. Parrish/Client File _1 J. Samchuck
_1 J. Simanic _1 P. Saracena
_1 E. Scoullos
_1_ R. Whartenby
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TABLE 1
ESTIMATED COSTS

TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00

Parameter -Eost Per Estimated | Estimated |
Sample No. of Total Cost
Samples'
- Soil Samples o
A. Contaminant Indicators
Alkalinity, total $24.00 19 $ 456.00
Nitrate (as N) 26.00 19 494.00
pH —? 19 —
Total Organic Carbon (TOC) 27.20 19 516.80
| Total Organic Halogens (EOX) 125.00 19 2,375.00
| Estimated Total (4) $3,841.80 |
qutals B $322.32 13 $4,190.16
Estimated Total (B) $4,190.16 |
C. Miscellaneous Organics ‘
| Semivolatile Organics $584.00 12 $ 7,008.00
Gross Alpha/Gross Beta 80.00 9 720.00
TCL Pesticides/PCBs 272.00 11 2,992.00
Cyanide 38.25 10 382.50
Grain Size (Sieve and Hydrometer) 100.00 8 800.00
| Estimated Total () $11,902.50

Estimated Total for Soil Samples

I $19,934.46

—

Water Samples

A. Contaminant Indicators

Alkalinity, Total

$ 8.00

18

BOD

25.00

18

$ 14400 |
450.00 |




TABLE 1
ESTIMATED COSTS
TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00

Parameter Cost Per Estimated | Estimated
Sample No. of Total Cost
Samples'
Soil Samples

A. Contaminant Indicators

Alkalinity, total $24.00 19 $ 456.00

Nitrate (as N) 26.00 19 494.00

pH —2 19 —_—

Total Organic Carbon (TOC) 27.20 19 516.80

Total Organic Halogens (EOX) 125.00 19 2,375.00

Estimated Total (A) B ”,MISL

B. Metals ] $322.32 13 $4,190.16 |

Estimated Total (B) . $4,190.16

C. Miscellancous Organics ]

Semivolatile Organics $584.00 12 $ 7,008.00

Gross Alpha/Gross Beta 80.00 9 720.00

TCL Pesticides/PCBs 272.00 11 2,992.00 “

Cyanide 38.25 10 382.50

Grain Size (Sieve and Hydrometer) 100.00 8 800.004

Estimated Total (C) $11,902.50
F%Estimated Total for Soil Samples $19,934.46

Water Samples -

A. Contaminant Indicators

Alkalinity, Total $ 8.00 18 $ 14400

BOD 25.00 18 450.00 )




TABLE 2
ADDITIONAL BILLABLE CHARGES
TINKER AIR FORCE BASE
ZONE 1/TWTP STUDY
PROJECT NO. 3K92-BC00

———  ————— —
l[ PARAMETER COST PER SAMPLE
- e —
Volatiles (no TICs) $297.00"
Semivolatiles (no TICs)
e Dilutions 432.00
e Reanalysis (with extraction) : 584.00
« Reanalysis (without extraction) 432.00
o Extraction only 152.00
Pesticides/PCBs (Soil)
» Dilutions 174.84
« Reanalysis (with extraction) 272.00
» Reanalysis (without extraction) 174.84
» Extraction Only 97.16
| Pesticides/PCBs (Water)
o Dilutions 155.17
« Reanalysis (with extraction) 241.40
« Reanalysis (without extraction) 155.17
« Extraction Only 86.23

This price applies to dilutions and reanalyses.



TABLE 2
ADDITIONAL BILLABLE CHARGES
TINKER AIR FORCE BASE
ZONE 1/TWTP STUDY
PROJECT NO. 3K92-BC00

M 3}
|] PARAMETER COST PER SAMPLE j
Volatiles (no TICs) $297.00"
Semivolatiles (no TICs)
 Dilutions 432.00
o Reanalysis (with extraction) . 584.00
e Reanalysis (without extraction) 432.00
 Extraction only 152.00
Pesticides/PCBs (Soil)
« Dilutions 174.84
o Reanalysis (with extraction) 272.00
o Reanalysis (without extraction) 174.84
« Extraction Only 97.16
Pesticides/PCBs (Water)
o Dilutions 155.17
 Reanalysis (with extraction) 241.40
 Reanalysis (without extraction) 155.17
|+ Extraction Only 86.23
WM

' This price applies to dilutions and reanalyses.



TABLE 1

ESTIMATED COSTS
TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00
PAGE 3

Parameter Cost Per Estimated | Estimated
Sample No. of Total Cost
Samples'
Estimated Total for Water Samples $25,902.54 ]
w

| ESTIMATED TOTAL (SOIL AND WATER) $45,837.00° |

—

! The estimated numbers of samples include the approximate numbers of matrix
spike/matrix spike duplicates (or duplicate) analyses that will be required.

2 Included in charge for alkalinity.

3 Some additional charges, which LSG cannot predict, may be appropriate. These charges
include billable dilutions and/or reanalyses that are required to comply with protocol.



TABLE 1

ESTIMATED COSTS
TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00

PAGE 3
Parameter Cost Per Estimated | Estimated
Sample No. of Total Cost
Samples’
Estimated Total for Water Samples $25,902.54
ESTIMATED TOTAL (SOIL AND WATER) $45,837.00°

! The estimated numbers of samples include the approximate numbers of matrix
spike/matrix spike duplicates (or duplicate) analyses that will be required.

2 Included in charge for alkalinity.

3 Some additional charges, which LSG cannot predict, may be appropriate. These charges
include billable dilutions and/or reanalyses that are required to comply with protocol.



TABLE 1
ESTIMATED COSTS

TINKER AIR FORCE BASE

PROJECT NO. 3K92-BC00

PAGE 2
Parameter Cost —l;er Estimated | Estimated
Sample No. of Total Cost
Samples'

COD $ 20.00 18 $ 360.00
Chloride 6.80 18 122.40
Total Dissolved Solids 8.16 18 146.88
Fluoride 8.16 18 146.88
Hardness 8.00 18 144.00
Nitrate 16.00 18 288.00
Total Suspended Solids 12.00 18 216.00
TOC 20.00 18 360.00
Turbidity 15.00 18 270.00
Estimated Total (A) $ 2,648.16

[ B. Metals $316.88 16 $ 5,070.08 %
Estimated Total (B) $ 5,070.08
C. Miscellaneous
Volaitle Organics $297.00 15 $ 4,455.00
Semivolatile Organics 584.00 13 7,592.00 i
Pesticides/PCBs 241.40 12 2,896.80 I
Herbicides (2,4,5-TP Silvex) 175.00 12 2,100.00 |
Cyanide 25.50 11 280.50
Gross Alpha/Gross Beta 60.00 11 660.00
Surfactants (MBAS) 20.00 10 200.00
Estimated Total (C) $18,184.30

n_oco



TABLE 1

ESTIMATED COSTS
TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00

PAGE 2
Parameter ] Cost Per Est=i;nted Estimated ]
Sample No. of Total Cost
Samples’
COD ] - $ 20.00 18 $ 360.00
Chloride 6.80 18 122.40
Total Dissolved Solids 8.16 18 146.88
Fluoride 8.16 18 146.88
Hardness 8.00 18 144.00
Il Nitrate 16.00 18 288.00
Total Suspended Solids 12.00 18 216.00
TOC 2000| 18 360.00 |
Turbidity 15.00 18 270.00 H
‘ Estimated Total (A) $ 2,648.16 l
F. B. Metals $316.88 16 $ 5,070.08
Estimated Total (B) $ 5,070.08
C. Miscellaneo:s i
[l Volaitle Organics $297.00 15 $ 4,455.00
Semivolatile Organics 584.00 13 7.592.00
Pesticides/PCBs 24140 12 2,896.80 |
Herbicides (2,4,5-TP Silvex) 175.00 12 2,100.00
Cyanide _ 25.50 11 280.50
Gross Alpha/Gross Beta 60.00 11 660.00
Surfactants (MBAS) 20.00 10 200.00
“ Estimated Total (C) $18,184.30

r~r_ER



TABLE 1

ESTIMATED COSTS
TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00

PAGE 2
Parameter Cost Per kEstimated Estimated
Sample No. of Total Cost
Samples'
CoD $ 20.00 18 $ 360.00
Chloride 6.80 18 122.40
Total Dissolved Solids 8.16 18 146.88
| Fluoride 8.16 18 146.88
“ Hardness 8.00 18 144.00 }
| witrare 1600| 18 288.00
| Total Suspended Solids 1200 18 216.00 |
| Toc 2000 18 360.01'
H-Turbidity 15.00 18 270.00
Estimated Total (A) $ 2,648.16
B. Metals $316.88 16 $ 5,070.08
Estimated Total (B) $ 5,070.08
C. Miscellaneous
Volaitle Organics $297.00 15 $ 4,455.00
Semivolatile Organics 584.00 13 7,592.00
Pesticides/PCBs 241.40 12 2,896.80
Herbicides (2,4,5-TP Silvex) 17500 | 12 2,100.00 |
Cyanide 25.50 11 280.50
“ Gross Alpha/Gross Beta 60.00 11 6600;“
‘ Surfactants (MBAS) 2000 10 200.00 |
Estimated Total (C) _ $18,184.30 l




TABLE 1
ESTIMATED COSTS

TINKER AIR FORCE BASE

PROJECT NO. 3K92-BC00
PAGE 2

w

Parameter Cost Per Estimated | Estimated
Sample No. of Total Cost
Samples'

COD $ 20.00 18 $ 360.00
Chloride 6.80 18 122.40
Total Dissolved Solids 8.16 18 146.88
Fluoride 8.16 18 146.88

| Hardness 8.00 18 144.00

| Nitrate 1600 18 288.00 |

| Total Suspended Solids 1200 18 216.00 |

| Toc 2000 18 360.00

n Turbidity 15.00 18 270.00
Estimated Total (A) $ 2,648.16
B. Metals =$=3T6.88 16 $ 5,070.08
Estimated Total (B) $ 5,070.08
C. Miscellaneous ‘
Volaitle Organics $297.00 15 $ 4,455.00 “
Semivolatile Organics 584.00 13 7,592.00 I
Pesticides/PCBs 241.40 12 2,896.80
Herbicides (2,4,5-TP Silvex) 175.00 12 2,100.00
Cyanide 25.50 11 280.50
Gross Alpha/Gross Beta 60.00 11 660.00
Surfactants (MBAS) 20.00 10 200.00 H

| Estimated Total (C)

$18,184.30 |
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2.12 HALLIBURTON NUS/Environmental Technology Group

Mr. Phil Ottinger

Project Manager

HALLIBURTON NUS Environmental Corporauon
800 Oak Ridge Tumpike

Oak Ridge, TN 37830

(615) 483-9900

2.2 RFQ No.: Not applicable

2.3 HALLIBURTON NUS Contract No.: 13B-99784C, Task Order Y04

LSG MANAGEMENT

3.1  Project Manager: Pat Lynch
3.2  Proposal No.: Not applicable

SCOPE OF SERVICES

4.1.1

4.12

4.13

Provision of preserved sample bottles, shipping containers, and trip blanks
plus additional unpreserved bottles (about 20) to be used for
decontamination during sample collection. Specially-purchased (ICHEM)
bottles will be used. The ICHEM quality control certificates will be
shipped with the sample bottles to initiate tracking of bottles by lot
number. The type of bottles and appropriate preservatives are described
in Table 4-1. Bottle shipments will be coordinated through the Logistics
Coordinator. The LSG project manager will complete the bottle order
form.

Analysis of water and soil samples as noted on the field chain-of-custody
forms. A list of the analyses that will be required is found in Section 4.3
of this work plan.

Provision of reports and quality control data as described in Section 4.5 of
this work plan.
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HALLIBURTON NUS/Environmental Technology Group

Mr. Phil Ottinger

Project Manager

HALLIBURTON NUS Environmental Coxporatlon
800 Oak Ridge Tumpike

Oak Ridge, TN 37830

(615) 483-9900

2.2 RFQ No.: Not applicable

23 HALLIBURTON NUS Contract No.: 13B-99784C, Task Order Y04

LSG MANAGEMENT

3.1  Project Manager: Pat Lynch

3.2  Proposal No.: Not applicable

SCOPE OF SERVICES

4.1.1

4.1.2

4.13

Provision of preserved sample bottles, shipping containers, and trip blanks
plus additional unpreserved bottles (about 20) to be used for
decontamination during sample collection. Specially-purchased ICHEM)
bottles will be used. The ICHEM quality control certificates will be
shipped with the sample bottles to initiate tracking of bottles by lot
number. The type of bottles and appropriate preservatives are described
in Table 4-1. Bottle shipments will be coordinated through the Logistics
Coordinator. The LSG project manager will complete the bottle order
form.

Analysis of water and soil samples as noted on the field chain-of-custody
forms. A list of the analyses that will be required is found in Section 4.3
of this work plan. .

Provision of reports and quality control data as described in Section 4.5 of
this work plan.
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TABLE 4-1
SAMPLE BOTTLE REQUIREMENTS'
Number/Size/Type Parameters Preservation

Water Samples

2 - 1/2 gallon glass with Semivolatiles and Cool, 4°C

Teflon-lined cap Pesticides/PCBs

2 - 40 ml VOA vials with Volatiles Cool, 4°C, HCl to pH <2

Teflon-lined septum Jl

1 - 1 liter plastic Metals HNO, to pH <2

1 - 1 liter plastic BOD Cool, 4°C

1 - 1 liter plastic Cyanide NaOH to pH >12, Cool 4°C

1 - 1 liter plastic

Chloride, Sulfate, TSS,
Alkalinity, Turbidity,

Cool, 4°C

lined cap

TDS, Fluoride,

Hardness, MBAS
1 - 8 oz. plastic TOC, COD Nitrate H,SO, to pH <2; Cool, 4°C
1 - 1 liter glass with Teflon- Herbicides Cool, 4°C

| Soil Samples

1 - 8 oz. glass All parameters except | Cool, 4°C
grain size (See Section
43)

2 - 16 oz. glass Grain size ——

|
|
|

—

! ICHEM (or equivalent)
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SAMPLE BOTTLE REQUIREMENTS'

Number/Size/Type Parameters Preservation
Water Samples
2 - 1/2 gallon glass with Semivolatiles and Cool, 4°C
Teflon-lined cap Pesticides/PCBs
2 - 40 ml VOA vials with Volatiles Cool, 4°C, HC1 to pH <2
Teflon-lined septum
1 - 1 liter plastic Metals HNO, to pH <2
1 - 1 liter plastic BOD Cool, 4°C
1 - 1 liter plastic Cyanide NaOH to pH >12, Cool 4°C b

1 - 1 liter plastic

Chloride, Sulfate, TSS,
Alkalinity, Turbidity,
TDS, Fluoride,
Hardness, MBAS

Cool, 4°C

1 - 8 oz. plastic

TOC, COD Nitrate

H,SO, to pH <2; Cool, 4°C

1 - 1 liter glass with Teflon-
lined cap

Herbicides

Cool, 4°C

Soil Samples

1 - 8 oz. glass

All parameters except
grain size (Sece Section
4.3)

Cool, 4°C

2 - 16 oz. glass

Grain size

P

' ICHEM (or equivalent)
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Project Schedule

Sample collection is scheduled to begin on or around February 5, 1992 and to
continue for several consecutive days. The following milestones are applicable
to this project:

4.2.1 Completion of analysis - within the holding times as measured from the
date of sample collection. These holding times are described in LSG’s
"Laboratory Quality Assurance Plan in Support of the DOE’s Hazardous
Waste Remedial Actions Program (HAZWRAP)," June 1, 1991, Section
10.0. The holding times are also found on Table 6-1 of LSG’s General
Quality Assurance Plan. The scheduling requirements outlined below
(4.2.2) take precedence over holding times in cases where holding times
are longer.

4.2.2 Submittal of data packages to ETG - within 40 calendar days of receipt of
the last sample in a sample delivery group (SDG). The LSG project
manager will designate each SDG and publish final due dates. The first
SDG has been designated as Case ID: TNK, SDG No.: PKG 6. Each
subsequent SDG will have the same case ID and the next sequential SDG
No. (i.e., PKG 7, PKG 8, etc.).

Analytical Requirements

The estimated number of samples and required analyses plus method references
and test codes are provided in Tables 4-2 through 4-4. The CRDLs and CRQLs
as found in the July 1988 CLP Statement of Work (SOW) for inorganics and the
February 1988 SOW for organics will be reported for the applicable parameters.
Otherwise, LSG’s routine reporting limits will be used.

All soil field samples (approximately 17 including field duplicates, field blanks,
etc.) will be analyzed for miscellancous inorganics (contaminant indicators).
Other parameters listed in Table 4-2 will be assigned to some of these same
samples.
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Project Schedule

Sample collection is scheduled to begin on or around February 5, 1992 and to
continue for several consecutive days. The following milestones are applicable
to this project:

4.2.1 Completion of analysis - within the holding times as measured from the
date of sample collection. These holding times are described in LSG’s
"Laboratory Quality Assurance Plan in Support of the DOE’s Hazardous
Waste Remedial Actions Program (HAZWRAP)," June 1, 1991, Section
10.0. The holding times are also found on Table 6-1 of LSG’s General
Quality Assurance Plan. The scheduling requirements outlined below
(4.2.2) take precedence over holding times in cases where holding times
are longer.

422 Submittal of data packages to ETG - within 40 calendar days of receipt of
the last sample in a sample delivery group (SDG). The LSG project
manager will designate each SDG and publish final due dates. The first
SDG has been designated as Case ID: TNK, SDG No.: PKG 6. Each
subsequent SDG will have the same case ID and the next sequential SDG
No. (i.e., PKG 7, PKG 8, etc.).

Analytical Requirements

The estimated number of samples and required analyses plus method references
and test codes are provided in Tables 4-2 through 4-4. The CRDLs and CRQLs
as found in the July 1988 CLP Statement of Work (SOW) for inorganics and the
February 1988 SOW for organics will be reported for the applicable parameters.
Otherwise, LSG’s routine reporting limits will be used.

All soil field samples (approximately 17 including field duplicates, field blanks,
etc.) will be analyzed for miscellancous inorganics (contaminant indicators).
Other parameters listed in Table 4-2 will be assigned to some of these same
samples.

~_"20
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Approximately 13 water samples, including field QC, will be collected. All of
these samples will be analyzed for the contaminant indicators. Additional analyses
will be assigned on a portion of these same samples as indicated on the chain-of-
custody.
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Approximately 13 water samples, including field QC, will be collected. All of
these samples will be analyzed for the contaminant indicators. Additional analyses
will be assigned on a portion of thesc same samples as indicated on the chain-of-

custody.



Work Plan No.:

Revision No.:
Date:
Page:

PPP-01/92
0

1/28/92

7 of 18

TABLE 4-2
Estimated Method Test Code’ (PM/AM)
No. of | Matrix Analyses References’
Samples'
Contaminant Indicators
17 Soil | Nitrate (as N) Agronomy No. 9/ | 1390S (LO1S/1191SE)
EPA 353.2
17 Soil | Alkalinity, total SM 403 1023S (LO1S/
1112STS-)
17 Soil | TOC Walkley-Black 107S (00/1133SH)
17 Soil | pH SW 9045 1490S (00/1260SR-) |
17 Soil | EOX Dohrmann I315S (I08SE/I160SR)
Metals
11 Soil | Antimony CLP 204.2 ACLPS (00/A02SC)*
11 Soil | Arsenic CLP 206.2 ——
11 Soil | Barium CLP 200.7 — |
11 Soil Beryllium CLP 200.7 —
11 Soil | Cadmium CLP 200.7 ——
11 Soil Chromium CLP 200.7 —
11 Soil Cobalt CLP 200.7 —_—
11 Soil Copper CLP 200.7 ————
11 Soil Lead CLP 2392 | = «commeeme
11 Soil Mercury CLP 2455 ————-
11 Soil Nickel CLP 200.7 — |
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TABLE 4-2
Method Test Code® (PM/AM)
Analyses References’
Contaminant Indicators
17 Soil | Nitrate (as N) Agronomy No. 9/ | 1390S (LOIS/I191SE)
EPA 3532
17 Soil | Alkalinity, total SM 403 1023S (LOLS/ J
1112STS-)
e soil | TOC Walkley-Black | 1075 001133sH) |
17 Soil | pH SW 9045 | 1490S (0012605R-) |
17 Soil | EOX Dohrmann | I315S 00888/!160811%
Metals
1 Soil | Antimony CLP 2042 | ACLPS (00/A02SC) |
11 Soil | Arsenic CLP 206.2 |
11 Soil | Barium CLP 200.7 —_—
f 11 Soil Beryllium CLP 200.7 — I
11 Soil | Cadmium CLP 200.7 e |
11 Soil | Chromium CLP 200.7 —
11 Soil | Cobalt CLP 200.7 - 1
11 Soil | Copper CLP 200.7 ——
11 Soil | Lead CLP 2392 | e
11 Soil | Mercury CLP 245.5 —
f 11 Soil Nickel CLP 200.7 —
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TABLE 4-2
(Continued)
[ _g___w
Estimated Method Test Code’ (PM/AM)
No. of | Matrix Analyses References’
Samples'
11 Soil | Selenium CLP 2702 —_—
11 Soil Silver CLP 200.7 ——
11 Soil | Thallium CLP 2792 ————-
|] 11 Soil | Vanadium CLP 286.2 S——
|| 11 Soil | Zinc CLP 200.7 —— 7‘
Miscellancous Organics J
10 Soil | Semivoltiles SW 3550° OSVIXS
(E300SLLBNAR-*/
010SBNAIXR-)
9 Soil | TCL Pesticides/PCBs CLP G120SC |
(E060SLLC-/G40SC-) |
Miscellaneous “
8 Soil | Cyanide CLP 1265SC
(I05STE-/1145SC-)
8 Soil | Grain Size ASTM D422 T45 (00/TO9SHS) J
8 Soil | Gross Alpha/Gross SW 9310 RO3S (00/R100SE)
Beta
Metals I
14 Water | Antimony CLP 204.2 ACLPW
(00/A02WC)*
“ 14 Water | Arsenic CLP 206.2 ll
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TABLE 4-2
(Continued)
Estimated Method Test Code® (PM/AM)
No. of Matrix Analyses References’
Samples’
11 Soil Selenium CLP 270.2 —
11 Soil Silver CLP 200.7 ——
11 Soil Thallium CLP 279.2 ——-
Ir 11 Soil Vanadium CLP 286.2 ——
I Soil | Zinc CLP 200.7 —
F Miscellaneous Organics
10 Soil | Semivoltiles SW 3550° OSVIXS
(BOOSLLBNAR-‘/
010SBNAIXR-)
J 9 Soil | TCL Pesticides/PCBs CLP G120SC
I (E060SLLC-/G40SC-)
Miscellaneous
i A 1}
8 Soil Cyanide CLP 1265SC
(I05STE-/1145SC-)
8 Soil Grain Size ASTM D422 T45 (00/TO9SHS)
8 Soil Gross Alpha/Gross SW 9310 RO03S (00/R100SE)
Beta
Metals
14 Water | Antimony CLP 204.2 ACLPW
(00/A02WC)
| 14 Water | Arsenic CLP 206.2 n
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TABLE 4-2
(Continued)
Estimated Method Test Code’ (PM/AM)
No. of | Matrix Analyses References’
Samples'

14 Water | Beryllium CLP 200.7 —

14 Water | Cadmium CLP 200.7 —

14 Water | Chromium CLP 200.7 ————

14 Water | Cobalt CLP 200.7 —

14 Water | Copper CLP 200.7 —_— W

14 Water | Mercury CLP 245.1 —_—

14 Water | Lead CLP 239.2 —_—

14 Water | Nickel CLP 200.7 —_—

I 14 Water | Selenium CLP 270.2 —

14 Water | Silver CLP 200.7 —

14 Water | Thallium CLP 279.2 —

14 Water | Vanadium CLP 286.2 —

14 Water | Zinc CLP 200.7 —

Contaminant Indicators
16 Water | Alkalinity SM 403 1023
(00/1112WTS-)

16 Water | COD EPA 410.1 1120 103/1135WH)

16 Water | Chloride SW 9252 1130 (00/1138E)

16 Water | TDS EPA 160.1 1590

(00/1311WE-)
16 Water | TSS EPA 160.2 1610 (00/I310WE-)
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TABLE 4-2
(Continued)

| Estimated Method Test Code’ (PM/AM) |
No. of | Matrix Analyses References’
Samples' _
B e

14 Water | Beryllium CLP 200.7 ——
14 Water | Cadmium CLP 200.7 —
14 Water | Chromium CLP 200.7 —_—

{ 14 Water | Cobalt CLP 200.7 —_—
14 Water | Copper CLP 200.7 ———
14 Water | Mercury CLP 245.1 —_—
14 Water | Lead CLP 239.2 ——
14 Water | Nickel CLP 200.7 —_—
14 Water | Selenium CLP 270.2 —
14 Water | Silver CLP 200.7 —
14 Water | Thallium CLP 279.2 —_—
14 Water | Vanadium CLP 286.2 —

A 14 Water | Zinc CLP 200.7 —

Contaminant Indicators
16 Water | Alkalinity SM 403 1023
(00/1112WTS-)
16 Water | COD EPA 410.1 1120 (103/1135WH)
16 Water | Chloride SW 9252 1130 (00/1138E)
16 Water | TDS EPA 160.1 1590
(00/I311WE-)

16 Water | TSS EPA 160.2 1610 (00/I310WE-)
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TABLE 4-2
(Continued)

Estimated Method Test Code’ (PM/AM)
No. of | Matrix Analyses References’
Samples’
| pr— —— #m
16 Water | BOD* SM 507 1050 (00/1120WS-)
16 Water | Fluoride SM 413B 1300 (00/1156WE-)
16 Water | Hardness SM 314B 1320 (00/1172MACS-)
16 Water | Nitrate EPA 353.2 1390 (00/1191E)
16 Water | TOC EPA 415.1 1106 (00/1131WE-)
16 Water | Turbidity® EPA 180.1 1780 (00/1390E) AF
Miscellaneous J
11 Water | Semivolatiles SW 3510/ OSVIXW
SW 8270 (E290WBNAR-%/
010WBNAIXR-)
10 Water | TCL Pesticides/PCBs CLP G120WC
(E021WC-/G40WC-)
9 Water | Cyanide CLP 1265WC
(I0SWTE-/1145WC-)
13 Water | Volatiles SW 8240’ OVIXW
(00/020WIXR-®)
10 Water | Herbicides (2,4,5-TP SW 3510/ G130W
Silvex) SW 8150 (E330WR-/G55WR-)
9 Water | Gross Alpha/Gross EPA 900.0 RO3W
Beta ' (ROIWE-/RI100WE-)
8 Water | Surfactants (MBAS)® EPA 425.1 1770 (00/1385E) “
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e

Estimated Method Test Code’ (PM/AM)
No. of | Matrix Analyses References’
Samples'
]
16 Water | BOD* SM 507 1050 (00/1120WS-)
16 Water | Fluoride SM 413B 1300 (00/1156WE-)
16 Water | Hardness SM 314B 1320 (00/1172MACS-)
16 Water | Nitrate EPA 353.2 1390 (00/1191E)
16 Water | TOC EPA 415.1 1106 (00/1131WE-)
16 Water | Turbidity® EPA 180.1 1780 (00/1390E)
Miscellaneous
11 Water | Semivolatiles SW 3510/ OSVIXW
SwW 8270 (E290WBNAR-¢/
010WBNAIXR-)
10 Water | TCL Pesticides/PCBs CLP G120wC
(E021WC-/G40WC-)
9 Water | Cyanide CLpP 1265WC
(I0SWTE-/1145WC-)
13 Water | Volatiles SW 8240’ OVIXW
(00/020WIXR-°)
10 Water | Herbicides (2,4,5-TP SW 3510/ GI130W
Silvex) SW 8150 (E330WR-/G55WR-)
9 Water | Gross Alpha/Gross EPA 900.0 RO3W
Beta ‘ (ROIWE-/R100WE-)
8 Water | Surfactants (MBAS)® EPA 425.1 1770 (00/I385E)
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TABLE 4-2
(Continued)

The approximate number of samples includes trip blanks, field blanks, rinsates and field
duplicates. These numbers are estimates only and could vary depending on actual site
conditions.

Subject to the QA/QC and delivery requirements as specified in Sections 4.4 and 4.5. All
reference methods for miscellaneous inorganics are approved in 40CFR136, "Guidelines
Establishing Test Procedures for the Analysis of Pollutants.”

The preparation method and the analytical method to be used with each test code are
listed in parentheses.

The package code will be assigned for all metals. However, since not all metals on the
Target Analyte List are required, the specific analytes will be entered under the subtask,
during sample check-in.

The list of target compounds is found on Table 4-3.

The analytes will be deleted in the LIMS and replaced by "Data Package” during check-
in. The GC/MS group will refer to the work plan for the list of target compounds.
HAZWRAP Level C protocol will apply.

The list of target compounds is found in Table 4-4.

Samples may be sent to a local lab (in vicinity of Tinker AFB) due to holding time.
CLP refers to "Statement of Work for Organics Analysis, Multi-Media, Multi-
Concentration,” February 1988, revised September 1988, and "Statement of Work for
Inorganics Analysis, Multi-Media, Multi-Concentration,” SOW 788, July 1988.

EPA refers to "Methods for Chemical Analysis of Water and Wastes,"” EPA-600/4-79-020,
March 1979, revised March 1983.

SM refers to "Standard Methods for the Examination of Water and Wastewater,”
APHA-AWWA-WPCF, 16th edition.

SW refers to "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,”
SW-846, 3rd edition.
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TABLE 4-2
(Continued)

The approximate number of samples includes trip blanks, field blanks, rinsates and field
duplicates. These numbers are estimates only and could vary depending on actual site
conditions.

Subject to the QA/QC and delivery requirements as specified in Sections 4.4 and 4.5. All
reference methods for miscellaneous inorganics are approved in 40CFR136, "Guidelines
Establishing Test Procedures for the Analysis of Pollutants.”

The preparation method and the analytical method to be used with each test code are
listed in parentheses.

The package code will be assigned for all metals. However, since not all metals on the
Target Analyte List are required, the specific analytes will be entered under the subtask,
during sample check-in.

The list of target compounds is found on Table 4-3.

The analytes will be deleted in the LIMS and replaced by "Data Package” during check-
in. The GC/MS group will refer to the work plan for the list of target compounds.
HAZWRAP Level C protocol will apply.

The list of target compounds is found in Table 4-4.

Samples may be sent to a local lab (in vicinity of Tinker AFB) due to holding time.
CLP refers to "Statement of Work for Organics Analysis, Multi-Media, Multi-
Concentration,” February 1988, revised September 1988, and "Statement of Work for
Inorganics Analysis, Multi-Media, Multi-Concentration,” SOW 788, July 1988.

EPA refers to "Methods for Chemical Analysis of Water and Wastes,” EPA-600/4-79-020,
March 1979, revised March 1983.

SM refers to "Standard Methods for the Examination of Water and Wastewater,”
APHA-AWWA-WPCEF, 16th edition.

SW refers to "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,”
SW-846, 3rd edition. ‘
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TARGET LIST/SEMIVOLATILES

Acenaphthene
Acenaphthylene
Acetophenone
2-Acetylaminofluorene
4-Aminobiphenyl

Aniline

Anthracene

Aramite

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzyl alcohol
bis(2-Chloroethoxyl)methane
bis(2-Chloroethoxyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
4-Chloroaniline
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene

Diallate
Dibenzo(a,h)anthracene
Dibenzofuran
1,2-Dibromo-3-chloropropane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3’Dichlorobenzidine
Diethyl phthalate
Dimethoate

p(Dimethylamino)azobenzene
3,3’-Dimethylbenzidine
7,12-Dimethylbenzo(a)anthracene
alpha,alpha-Dimethyl phenethylamine
Dimethyl phthalate
Di-n-butyl phthalate
m-Dinitrobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluenc
Di-n-octyl phthalate
Diphenylamine

Ethyl methane sulfonate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Indeno(1,2,3-cd)pyrene
Isophorone

Isosafrole

Methapyrilene
3-Methylicholanthrene
Methyl methanesulfonate
2-Methylnaphthalene
Naphthalene
1,4-Naphthoquinone
2-Naphthylamine
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
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TABLE 4-3
TARGET LIST/SEMIVOLATILES
Acenaphthene p(Dimethylamino)azobenzene
Acenaphthylene 3,3’-Dimethylbenzidine
Acetophenone 7,12-Dimethylbenzo(a)anthracene
2-Acetylaminofluorene alpha,alpha-Dimethyl phenethylamine
4- Aminobiphenyl Dimethyl phthalate
Aniline Di-n-butyl phthalate
Anthracene m-Dinitrobenzene
Aramite 2,4-Dinitrotoluene
Benzo(a)anthracene 2,6-Dinitrotoluene
Benzo(a)pyrene Di-n-octyl phthalate
Benzo(b)fluoranthene Diphenylamine
Benzo(ghi)perylene Ethyl methane sulfonate
Benzo(k)fluoranthene Fluoranthene
Benzyl alcohol Fluorene
bis(2-Chloroethoxyl)methane Hexachlorobenzene
bis(2-Chloroethoxyl)ether Hexachlorobutadiene
bis(2-Chloroisopropyl)ether Hexachlorocyclopenadiene
bis(2-Ethylhexyl)phthalate Hexachloroethane
4-Bromophenyl phenyl ether Hexachlorophene
Butylbenzyl phthalate Hexachloropropene
4-Chloroaniline Indeno(1,2,3-cd)pyrene
2-Chloronaphthalene Isophorone
4-Chlorophenyl phenyl ether Isosafrole
Chrysene Methapyrilene
Diallate 3-Methylcholanthrene
Dibenzo(a,h)anthracene Methyl methanesulfonate
Dibenzofuran 2-Methylinaphthalene
1,2-Dibromo-3-chloropropane Naphthalene
1,2-Dichlorobenzene 1,4-Naphthoquinone

1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3’Dichlorobenzidine
Diethyl phthalate
Dimethoate

2-Naphthylamine
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
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TARGET LIST/SEMIVOLATILES

5-Nitro-o-toluidine
4-Nitroquinoline 1-oxide
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodi-n-butylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
Pentachlorobenzene
Pentachloronitrobenzene
Phenacetin

Phenanthrene
2,6-Dichlorophenol

4 ,6-Dinitro-o-cresol
2-Methylphenol
4-Methylphenol
4-Nitrophenol

Phenol
2,4,5-Trichlorophenol

(Continued)

p-Phenylenediamine
2-Picoline

Pronamide

Pyrene

Pyridine

Safrole
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
0,0,0-Triethyl phorothioate
sym-Triitrobenzene
o-Toluidine
2-sec-Butyl-4,6-dinitrophenol
p-Chloro-m-cresol
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethyiphenol
2,4-Dinitrophenol
3-Methylphenol
2-Nitrophenol
Pentachlorophenol
2,3,4,6-Tetrachlorophenol
2,4,6-Trichlorophenol
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TARGET LIST/SEMIVOLATILES

5-Nitro-o-toluidine
4-Nitroquinoline 1-oxide
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodi-n-butylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
Pentachlorobenzene
Pentachloronitrobenzene
Phenacetin

Phenanthrene
2,6-Dichlorophenol
4,6-Dinitro-o-cresol
2-Methylphenol
4-Methylphenol
4-Nitrophenol

Phenol
2,4,5-Trichlorophenol

(Continued)

p-Phenylenediamine
2-Picoline

Pronamide

Pyrene

Pyridine

Safrole
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
0,0,0-Triethyl phorothioate
sym-Triitrobenzene
o-Toluidine
2-sec-Butyl-4,6-dinitrophenol
p-Chloro-m-cresol
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
3-Methylphenol
2-Nitrophenol
Pentachlorophenol
2,3,4,6-Tetrachlorophenol
2,4,6-Trichlorophenol
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TARGET LIST/VOLATILE ORGANICS

Acetone

Acrolein

Acrylonitrile

Allyl chloride

Benzene

Bromodichloromethane

Bromoform, Tribromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane, Ethyl chloride
Chloroform

Chloroprene

Dibromochloromethane, Chlorodibromomethane
1,2-Dibromo-3-chloropropane, DBCP
1,2-Dibromoethane, Ethylene dibromide
trans-1,4-Dichloro-2-butene
Dichlorodifluoromethane
1,1-Dichloroethane

1,2-Dichloroethane, Ethylene dichloride
1,1-Dichloroethylene, Vinylidene chloride
trans-1,2-Dichloroethylene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene

Ethyl methacrylate

2-Hexanone

Methacrylonitrile

Methyl bromide, Bromomethane
Methyl chloride, Chloromethane
Methylene bromide, Dibromomethane
Methylene chloride, Dichloromethane

.

Methyl ethyl ketone, MEK

Methyl iodide, lodomethane

Methyl methacrylate

4-Methyl-2-pentanone, Methyl
isobutyl ketone

Pentachloroethane

Propionitrile, Ethyl cyanide

Styrene

1,1,1,2-Tetrachlorocthane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene, Perchloroethylene,
Tetrachloroethene

Toluene

1,1,1-Trichloroethane, Methyl
chloroform

1,1,2-Trichloroethane

Trichloroethylene, Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

Vinyl Acetate

Vinyl Chloride

Xylene (total)
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TARGET LIST/VOLATILE ORGANICS

Acetone

Acrolein

Acrylonitrile

Allyl chloride

Benzene

Bromodichloromethane

Bromoform, Tribromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane, Ethyl chloride
Chloroform

Chioroprene

Dibromochloromethane, Chlorodibromomethane
1,2-Dibromo-3-chloropropane, DBCP
1,2-Dibromoethane, Ethylene dibromide
trans- 1,4-Dichloro-2-butene
Dichlorodifluoromethane
1,1-Dichloroethane

1,2-Dichloroethane, Ethylene dichloride
1,1-Dichloroethylene, Vinylidene chloride
trans-1,2-Dichloroethylene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene

Ethyl methacrylate

2-Hexanone

Methacrylonitrile

Methyl bromide, Bromomethane
Methy! chloride, Chloromethane
Methylene bromide, Dibromomethane
Methylene chloride, Dichloromethane

Methyl ethyl ketone, MEK

Methyl iodide, lodomethane

Methyl methacrylate

4-Methyl-2-pentanone, Methyl
isobutyl ketone

Pentachloroethane

Propionitrile, Ethyl cyanide

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene, Perchloroethylene,
Tetrachloroethene

Toluene

1,1,1-Trichloroethane, Methyl
chloroform

1,1,2-Trichloroethane

Trichloroethylene, Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

Vinyl Acetate

Vinyl Chloride

Xylene (total)
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Quality Control Requirements

44.1

442

443

444

Metals, Cyanide, and Miscellaneous Inorganics

The quality control requirements for metals, cyanide, and miscellaneous
inorganics are found in Section 11.0 of LSG’s quality assurance project
plan for HAZWRAP (revised 6/1/91). The requirements for this project
are equivalent to HAZWRAP Level C. For metals, however, the list of
required analytes does not include the complete TAL list.

Pesticides/PCBs and Herbicides

The quality control requirements will follow HAZWRAP Level C. These
requirements are defined in Section 11.0 of LSG’s quality assurance plan
for HAZWRAP (revised 6/1/91). HAZWRAP Level C is comparable to
the CLP protocol with the adidtional requirement of a blank spike for each
batch (see HAZWRAP QA plan, Section 11.0).

Volatiles and Semivolatiles by GC/MS

The quality control requirements for volatiles and semivolatiles by GC/MS
are defined in Section 11.0 of LSG’s quality assurance plan for
HAZWRAP (revised 6/1/91). The requirements for this project are
equivalent to HAZWRAP Level C. A 5-point initial calibraton will be
performed with all target analyties. A 1-point continuing calibration will
apply to those compounds not on the Target Compound List (TCL). No
specific acceptance criteria for continuing calibration have been established
for these extra compounds.

Radiochemistry (Gross Alpha/Gross Beta)
The quality control requirements include the following with each batch.
e Method blank

e  Blank spike
e  Matrix spike/matrix spike duplicate
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Quality Control Requirements

44.1

442

443

444

Metals, Cyanide, and Miscellaneous Inorganics

The quality control requirements for metals, cyanide, and miscellaneous
inorganics are found in Section 11.0 of LSG’s quality assurance project
plan for HAZWRAP (revised 6/1/91). The requirements for this project
are equivalent to HAZWRAP Level C. For metals, however, the list of
required analytes does not include the complete TAL list.

Pesticides/PCBs and Herbicides

The quality control requirements will follow HAZWRAP Level C. These
requirements are defined in Section 11.0 of LSG’s quality assurance plan
for HAZWRAP (revised 6/1/91). HAZWRAP Level C is comparable to
the CLP protocol with the adidtional requirement of a blank spike for each
batch (see HAZWRAP QA plan, Section 11.0).

Volatiles and Semivolatiles by GC/MS

The quality control requirements for volatiles and semivolatiles by GC/MS
are defined in Section 11.0 of LSG’'s quality assurance plan for
HAZWRAP (revised 6/1/91). The requirements for this project are
equivalent to HAZWRAP Level C. A 5-point initial calibraton will be
performed with all target analyties. A 1-point continuing calibration will
apply to those compounds not on the Target Compound List (TCL). No
specific acceptance criteria for continuing calibration have been established
for these extra compounds.

Radiochemistry (Gross Alpha/Gross Beta)
The quality control requirements include the following with each batch.
e Method blank

«  Blank spike
e Matrix spike/matrix spike duplicate

~_A0O
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The acceptance criteria will be as specified in the "General Quality
Assurance Plan.”

Deliverables

The required deliverables are defined in Section 14.0 of the laboratory QA plan
for HAZWRAP. All deliverables will follow the requirements for Level C
protocol for all miscellaneous. For radiochemistry, the information provided for
miscellaneous inorganics will apply. Data packages will be due 40 days from
receipt of the last sample in a Sample Delivery Group.

Laboratory Sample Tracking

The laboratory sample tracking procedure is described in Section 6.0 of LSG’s
quality assurance plan for HAZWRAP. This procedure incorporates many of the
requirements in Section QA-7 of LSG's "General Quality Assurance Plan.’
Specific protocols from QA-7 applicable to this project are:

4.6.1 Receipt of samples by CLP protocol (Section 3.2).

4.62 Direct tracking (Section 3.15.2).

Applicable Regulations and Codes

4.7.1 Comprehensive Environmental Response Compensation, and Liability Act

(CERCLA)/USEPA Contract Laboratory Program (CLP) Statements of
Work as defined in Section 4.3 of this work plan.

4.72 40CFR136, "Guidelines Establishing Test Procedures for the Analysis of
Pollutants” - applicable to all holding times for all parameters and method
references for miscellaneous inorganics parameters.

473 40CFR260-270, RCRA Guidelines for Identification and Disposal of
Hazardous Wastes. .
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The acceptance criteria will be as specified in the "General Quality
Assurance Plan.”

Deliverables

The required deliverables are defined in Section 14.0 of the laboratory QA plan
for HAZWRAP. All deliverables will follow the requirements for Level C
protocol for all miscellaneous. For radiochemistry, the information provided for
miscellaneous inorganics will apply. Data packages will be due 40 days from
receipt of the last sample in a Sample Delivery Group.

Laboratory Sample Tracking

The laboratory sample tracking procedure is described in Section 6.0 of LSG’s
quality assurance plan for HAZWRAP. This procedure incorporates many of the
requirements in Section QA-7 of LSG's "General Quality Assurance Plan.’
Specific protocols from QA-7 applicable to this project are:

4.6.1 Receipt of samples by CLP protocol (Section 3.2).

4.6.2 Direct tracking (Section 3.15.2).

Applicable Regulations and Codes

47.1 Comprehensive Environmental Response Compensation, and Liability Act

(CERCLA)/USEPA Contract Laboratory Program (CLP) Statements of
Work as defined in Section 4.3 of this work plan.

472 40CFR136, "Guidelines Establishing Test Procedures for the Analysis of
Pollutants” - applicable to all holding times for all parameters and method
references for miscellaneous inorganics parameters.

473 40CFR260-270, RCRA Guidelines for Identification and Disposal of

Hazardous Wastes. .
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4.8  Applicable LSG Procedures and Plans
4.8.1 "Laboratory Quality Assurance Plan in Support of the DOE’s Hazardous
Waste Remedial Actions Program, Requirements for Quality Control of
Analytical Data,” Revision 4, June 1, 1991.
4.8.2 LSG’s "General Quality Assurance Plan.”

49  Training Requirements

Project-specific training will be conducted according to the procedures described
in QA-17.

4.9.1 The LSG project manager will provide training to the LSG group leaders
and assistant group leaders.

4.9.2 The LSG group leaders will ensure that LSG staff receive project-specific

4.10 Sample Disposal

All samples and extracts can be discarded 60 days after the final mail date for the
data packages.

PROJECT RECORDS

LSG’s routine procedures for generation, storage, retrieval, and retention of project
records will apply to this project.

PROJECT CHARGES

Refer to Attachment A for unit rates for sample analyses. All reanalyses and/or dilutions
will be billable if the reanalysis demonstrates sample matrix effects on the first run, and
the first run was completed within holding times. All charges must be billed under
Project/PMS No. 3K92-BC00.
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Applicable LSG Procedures and Plans

4.8.1 "Laboratory Quality Assurance Plan in Support of the DOE’s Hazardous
Waste Remedial Actions Program, Requirements for Quality Control of
Analytical Data,” Revision 4, June 1, 1991.

4.8.2 LSG’s "General Quality Assurance Plan.”

Training Requirements

Project-specific training will be conducted according to the procedures described
in QA-17.

49.1 The LSG project manager will provide training to the LSG group leaders
and assistant group leaders.

492 The LSG group leaders will ensure that LSG staff receive project-specific

Sample Disposal

All samples and extracts can be discarded 60 days after the final mail date for the
data packages.

PROJECT RECORDS

LSG’s routine procedures for generation, storage, retricval, and retention of project
records will apply to this project.

PROJECT CHARGES

Refer to Attachment A for unit rates for sample analyses. All reanalyses and/or dilutions
will be billable if the reanalysis demonstrates sample matrix effects on the first run, and
the first run was completed within holding times. All charges must be billed under
Project/PMS No. 3K92-BC00.
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Work Plan No.: PPP-01/92

Revision No.: 0
Date: 1/28/92
Page: 18 of 18

The address to appear on all reports and invoices is:

Tinker Air Force Base - /o HALLIBURTON NUS Environmental Corporation
800 Oak Ridge Tumpike

Oak Ridge, Tennessee 37830

Attention: Phillip Ottinger

WORK PLAN DISTRIBUTION
With Attachment A Without Attachment A
_1_ M. Bartolovic 2 R. Capp/GC Lab File
_1 M. Booska 2 T. Colbert/Inorganic Lab
1 T. Camegie _1 D. Del Prete
1 D.Drmzik 4 C. Kieda/GC/MS Lab/GC/MS-Aquis/
1 P. Frank GC/MS Red/Organic Extraction
1 P.Lynch 1 E.Kinley
_1 L. Maming 3 C. Kovach/Metals Lab/Metals Prep Lab
1 D. Meyer 1 R Lynch
_1 P. Ottinger _1 P. Papenmeier
_1 S. Parrish/Client File _1_J. Samchuck
_1 ). Simanic 1 P. Saracena
_1 E. Scoullos
_1_R. Whartenby
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TABLE 1
ESTIMATED COSTS
TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00

—

| Parameter Cost Per Estimated | Estimated
Sample No. of Total Cost
Soil Samples
A. Contaminant Indicators
Alkalinity, total $24.00 19 $ 456.00
Nitrate (as N) 26.00 19 494.00
pH 2 19 —
| Total Organic Carbon (TOC) 2720 19 516.80 |
|rTotal Organic Halogens (EOX) 125.00 19 2,375.00J
Estimated Total (A) $3,841.80 |
32232 13 $4,190.16 |
‘ Estimated Total (B) $4,190.16 l
rC. Miscellaneous Organics
Semivolatile Organics $584.00 | 12 $ 7,oos.oo‘n
Gross Alpha/Gross Beta 80.00 9 720.00
TCL Pesticides/PCBs 272.00 11 2,992.00 JI
Cyanide 38.25 10 382.50
Grain Size (Sieve and Hydrometer) 100.00 8 800.00
| Estimated Total (C) $11,902.50
Estimated Total for Soil Sal;;;s - $19,934.46
Water Samples
A. Contaminant Indicators “
Alkalinity, Total $800| 18 $ 144.00 |
BOD 25.00 L8=7 450.00 h




TABLE 1
ESTIMATED COSTS
TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00

Parameter Cost Per Estimated | Estimated
Sample No. of Total Cost
Samples'
Soil Samples
A. Contaminant Indicators
Alkalinity, total $24.00 19 $ 456.00
Nitrate (as N) 26.00 19 494.00
pH — 19 —
Total Organic Carbon (TOC) 27.20 19 516.80
Total Organic Halogens (EOX) 125.00 19 2,375.00
Estimated Total (A) o $3,841.80
’rB. Metals $322.32 [ 13 $4,190.16
Estimated Total (B) M,l%.li .
C. Miscellaneous Organics |
Semivolatile Organics $584.00 12 $ 7,008.00
Gross Alpha/Gross Beta 80.00 9 720.00
TCL Pesticides/PCBs 272.00 11 2,992.00
Cyanide 38.25 10 382.50
Grain Size (Sieve and Hydrometer) 100.00 8 800.00
Estimated Total (C) $11,902.50
. Estimated Total for Soil Samples $19,934.46
I Water Samples ‘
A. Contaminant Indicators
Alkalinity, Total $ 8.00 18 $ 144.00
BOD _ 25.00 18 450.00




TABLE 2

ADDITIONAL BILLABLE CHARGES
TINKER AIR FORCE BASE
ZONE /TWTP STUDY

PROJECT NO. 3K92-BC00
PARAMETER COST PER SAMPLE |

Volatiles (no TICs) $297.00'
Semivolatiles (no TICs)

e Dilutions 432.00

» Reanalysis (with extraction) 584.00

« Reanalysis (without extraction) 432.00

o Extraction only 152.00
Pesticides/PCBs (Soil)

e Dilutions 174.84

» Reanalysis (with extraction) 272.00

» Reanalysis (without extraction) 174.84

« Extraction Only 97.16
Pesticides/PCBs (Water)

e Dilutions 155.17

» Reanalysis (with extraction) 241.40

« Reanalysis (without extraction) 155.17

» Extraction Only 86.23

This price applies to dilutions and reanalyses.



TABLE 2

ADDITIONAL BILLABLE CHARGES
TINKER AIR FORCE BASE
ZONE I/IWTP STUDY
PROJECT NO. 3K92-BC00

I COST PER SAMPLE

PARAMETER ]

Volatiles (no TICs) $297.00'
Semivolatiles (no TICs)

e Dilutions 432.00

o Reanalysis (with extraction) 584.00

« Reanalysis (without extraction) 432.00

 Extraction only 152.00
Pesticides/PCBs (Soil)

o Dilutions 174.84

 Reanalysis (with extraction) 272.00

e Reanalysis (without extraction) 174.84

» Extraction Only 97.16
Pesticides/PCBs (Water)

o Dilutions 155.17

* Reanalysis (with extraction) 241.40

 Reanalysis (without extraction) 155.17

 Extraction Only 86.23

' This price applies to dilutions and reanalyses.



TABLE 1

ESTIMATED COSTS
TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00

PAGE 3

Parameter

M

Estimated Total for Water Samples

Cost Per
Sample

e

Estimated Estimated
No. of Total Cost
Samples'
$25,902.54 |
$45,837.00°

|| ESTIMATED TOTAL (SOIL AND WATER)

! The estimated numbers of samples include the approximate numbers of matrix
spike/matrix spike duplicates (or duplicate) analyses that will be required.

2 Included in charge for alkalinity.

3 Some additional charges, which LSG cannot predict, may be appropriate. These charges
include billable dilutions and/or reanalyses that are required to comply with protocol.



TABLE 1

ESTIMATED COSTS
TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00
PAGE 3

Parameter Cost Per Estimated | Estimated
Sample No. of Total Cost
Sampies'
Estimated Total for Water Samples $25,902.54J
ESTIMATED TOTAL (SOIL AND WATER) $45,837.00°

! The estimated numbers of samples include the approximate numbers of matrix

spike/matrix spike duplicates (or duplicate) analyses that will be required.

2 Included in charge for alkalinity.

3 Some additional charges, which LSG cannot predict, may be appropriate. These charges
include billable dilutions and/or reanalyses that are required to comply with protocol.



TABLE 1

ESTIMATED COSTS
TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00
PAGE 2

Parameter Cost Per Estimated | Estimated
Sample No. of Total Cost
Samples'
COD $ 20.00 18 $ 360.00
Chloride 6.80 18 122.40
Total Dissolved Solids 8.16 18 146.88
Fluoride 8.16 18 146.88
Hardness 8.00 18 144.00
Nitrate 16.00 18 288.00
Total Suspended Solids 12.00 18 216.00
TOC 20.00 18 360.00
Turbidity 15.00 18 270.00
Estimated Total (A) $ 2,648.16
B. Metals $316.88 16 $ 5,070.08
Estimated Total (B) $ 5,070.08
C. Miscellaneous
Volaitle Organics $297.00 15 $ 4,455.00
Semivolatile Organics 584.00 13 7,592.00
Pesticides/PCBs 241.40 12 2,896.80
Herbicides (2,4,5-TP Silvex) 175.00 12 2,100.00 §
Cyanide 25.50 11 280.50
Gross Alpha/Gross Beta * 60.00 11 660.00
Surfactants (MBAS) 20.00 10 200.00
|| Estimated Total (C) $18,184.30




TABLE 1

ESTIMATED COSTS
TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00
PAGE 2

" Parameter Cost Per | Estimated | Estimated
Sample No. of Total Cost
Samples'
coD $ 20.00 18 ] $ 360.00
Chloride 6.80 18 122.40
Total Dissolved Solids 8.16 18 146.88
Fluoride 8.16 18 146.88
Hardness 8.00 18 144.00
Nitrate 16.00 18 288.00
Total Suspended Solids 12.00 18 216.00
TOC 20.00 18 360.00 |
Turbidity 15.00 18 270.00 H
Estimated Total (A) - $ 2,648.16
B. Metals - - $316.88 16 $ 5,070.08
Estimated Total (B) $ 5,070.08
C. Miscellaneous
Volaitle Organics $297.00 15 $ 4,455.00
Semivolatile Organics 584.00 13 7,592.00
Pesticides/PCBs 241.40 12 2,896.80
Herbicides (2,4,5-TP Silvex) 175.00 12 2,100.00
| Cyanide 25.50 11 280.50
“ Gross Alpha/Gross Beta * 60.00 11 660.00
| Surfactants (MBAS) 2000 10 200.00
“ Estimated Total (C) $18,184.30

e BN 4



TABLE 1

ESTIMATED COSTS
TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00
PAGE 2

| Parameter Cost Per Estimated | Estimated
Sample No. of Total Cost
Samples'
Ccop $ 20.00 18 $ 360.00
Chloride 6.80 18 122.40
Total Dissolved Solids 8.16 18 146.88
Fluoride 8.16 18 146.88
Hardness 8.00 18 144.00
| witrate 1600 18 288.00
Total Suspended Solids 1200 18 216.00 |
n—'roc 20.00 18 360.00
I Turbidity 1500 18 270.001

Estimated Total (A)
B. Metals

e

$316.88

$ 2,648.16
$ 5,070.08

Estimated Total (B)

C. Miscellaneous

$ 5,070.08

|

Volaitle Organics $297.00 15 $ 4,455.00]
Semivolatile Organics 584.00 13 7,592.00
n Pesticides/PCBs 24140 12 2,896.80J
F Herbicides (2,4,5-TP Silvex) 175.00 12 2,100.
Cyanide 25.50 11 280.50J
Gross Alpha/Gross Beta 60.00 11 660.00
20.00 10 200.004“

Surfactants (MBAS)
Estimated Total (C)

$18,184.30

]



TABLE 1
ESTIMATED COSTS

TINKER AIR FORCE BASE
PROJECT NO. 3K92-BC00

PAGE 2
Parameter Cost Per Estimated | Estimated
Sample No. of Total Cost
Samples'

COD $ 20.00 18 $ 360.00
Chloride 6.80 18 122.40
Total Dissolved Solids 8.16 18 146.88
Fluoride 8.16 18 146.88
Hardness 8.00 18 144.00 |

I Nitrate 1600 18 288.00 |
Total Suspended Solids 1200 18 216.00 |
TOC 20.00 18 .00 |
Turbidity 15.00 18
Estimated Total (A)
B. Metals $316.88 16 $ 5,070.08
Estimated Total (B) $ 5,070.08 |
C. Miscellaneous ]
Volaitle Organics $297.00 15 $ 4,455.00 H
Semivolatile Organics 584.00 13 7,592.00
Pesticides/PCBs 241.40 12 2,896.80
Herbicides (2,4,5-TP Silvex) 175.00 12 2,100.00
Cyanide 25.50 11 280.50
Gross Alpha/Gross Beta 60.00 11 660.00
Surfactants (MBAS) 20.00 10 200.00

“ Estimated Total (C) $18,184.30 j
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Lab Name:

NUS Laborataory

t.e. EFA — TLF
1
INORIGANLID ANALYSIS DATA SHEET

Contract: Tinker AF

Lab Code: Case No,: TNE SAS N

Matrix (soil/waterd: SOIL Lab Sample
Level (low/med?: LOwW Date Fkecel
% Solids: 78. 48

Color Refore:

Color After:

Comments:

CLIENT ID:

Concentration Units

(ug/L or mag/kq dry weiaght)r): M3

11ZAS No. ' Analvte Concentration il @ ™Mo
1 7423=-90=5_!aluminum_‘________ZEZ0O_!_l&= __iF_
17440-3€-0_‘antimony_‘________ 0.76 et WS __iF_:
1 7430-C8-Z_lArsenic__________ 0.€0_wp__J IF_:
173490=33=2_‘Baraum___i________Z060 | _ = _ AF_
17430-a1-7_ ‘Beryllium'________ 1.0 = MW __‘F_:
1 7440-43-9_!Cacmium__! .76 UL _____iF_
17440=70=2 'Calcium__!_______ 41700 1_1______F_
17440-47-2_iChromium_ ! _ 1.8 4 _i______iF_:
1 7440-48-4 ICobalt __ i _ Z.1_ = W 5
1 7440-50-8_ !Cooper___ ! 3;9-*::__35__15_
H N

_____________ : +NES
-17440-42-8_1Boron____1_______ 257 s s I E
17440-24-6_jStrontium; _______ 25.5_1Ui ______ LP_i
BROWN LClari1ty Before: Tewx
ZOLORLESSE Clarity After: CLEAF Ar

THEIZ=8DO1-E-00Q0

FOFRM I - IN

A SAMFLE NC
' THIZSD1
k. ____
SD5 Nao.: FPEGT
ID: H17337€
ved: 07/06/91
/b3
ture: Z0AFSE
tifac-ts:
7/8



e, EFA = CLF
=+A SAMPLE NT.

1 .
INOFISANLID ANALYSIS DATA SHEET T T T
v TECSD1 :
Lab Name: NUS Laboratory Contract: Tinker AFERE .
Lab Code: Case No.: TNE . SAS N, ¢ SDi5 No.: FEGD
Matriy (soil/water): SOIL Lab Sample ID: H174376&
Level (low/med): LOW Date FReceived: 07/06/91
7% Smlids: 78. ¢
Concentraticon Units (ua/L or ma/ka dry weight): Mis/ED
LY
R
' : i F_
1 7330=2 : H p aF
17330z ivanadium_ S 1w M E
V7A30-66-6_4anc_ ot ____81.7 ¢ _i______iF_:
e tyamade N ANE
-17440-42-8_1Boron____t________ 25,5 s BT 1P
17440-24-6_jStrontium ____ ___25.5_1Ui______iP.i
Color Before: HREOWN Clarity Before: Texture: ZOAFSE
Color After: COLORLESE Clarity After: CLEAF Artifacts:

Comments:
CLIENT ID: THC=-SDO1-E-000O0

FORM I - IN 7/8



U.E. EFA - CLF
1 EFA SAMFLE NO.
INORGANIC ANALYSES DATA SHEET
: TKCSDIE i
Lab Name: NUS _CORFORATION Contract: i :
Lab Code: NUS Case No.: TNK SAS No.: SDG No.: FKGBZ___
Matrix (soil/water): SOIL_ Lab Sample ID: F1673566
Level (low/med): Date Received: 07/04/%1
7. Solids: _78.8
Concentration Units (ug/L or mg/kg dry weight): MG/KG
‘{CAE No. ! Analyte i(ConcentrationiC! G Mo
17429-90-5 iAluminum_! ' !NR !
17440-36-0 1Antimony_! I iNR
17440-38-2 Arseric___: i INR
17440-39-32 Baric : 0 INR
17440-41-7 iBeryliiumi i {NR
17440-43-9 Cadmium__: R INR
17440-70-2 Calcium___i N INR
17440-47-3% Chromium_: L ‘NR !
{7440-48-4 Cobalt : I iNR
17440-30-8 |Copper : I INR
17439-89-6 [Iron : R tNR!
17479-92-1 (Lead i P INR
17439-95-4 Magnesium! L NR
174329-96-5 Manganese! L ‘NR
17439-97-6 Mercury___i Vs INR
17440-02-0 INickel : I INR
{7440-09-7 (Fotassiumi I tNR
1778Z-49-2 Selenium__| . INR
17440-22-4 i(Silver : N INR
17440-23-5 1Sodium : L INR
17440-28-0 (Thallium_! I INR
17440-62-2 (Vanadium_! I iNR
17440-66-6 1Zinc : P {NR
e ‘Cyanide__1 0.63___1U: C_ 1t
Color Eefore: BROWN Clarity Before: Texture: MED
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:
Comments:
TKO -DOl—E- gv00
FORM I - 1IN 7/87



uU.s. EFA - CLF
1 EFA SAMFLE NO.
INORGANIC ANALYSES DATA SHEET
' TKCSDLE :
Lab Name: NUS _ CORFORATION Contract: b :
Lab Code: NUS Case No.: TNK___ SAS No.: SDG No.: FKGZ__
Matrix (soil/water): SOIL_ Lab Sample ID: F1673566_
Level (low/med): Date Received: 07/04/91
% Solids: _’8.8
Concentration Units (ug/L or mg/ka dry weight): MG/KG
:CAS No. i Analyte i(ConcentrationiC! @ Mo
17429-90-5 Aluminum_: r ‘NR
17440-36-0 [Antimony_! I I
17440-38-2 iArseric__: I tNR
17440-39-3 BRaric : T INR
17440-41-7 Beryliium! i NR
17440-43-9 Cadmium__: I NR
17440-70-2 iCalcium___i HE NR
17440-47-= (Chromium_! i ‘NR
17440-48-4 Cobalt : it PNR
17440-50—-E iCopper : L P NR
174329-89-6 [ Iron : I I{NR!
174379-92-1 ilLead : T INR
17439-95-4 Magnesium! :_: NR
1 7429-96-5 Manganese!: L INR
1 7439-97-6 Mercury__ i N INR
1 7440-02-0 INickel ! I INR
17440-09-7 [(Fotassium! . ‘NR
1778Z-49-2 iSelenium_! Pt INR
17440-22-4 (Silver : Lt INR
17440-27%-5 1Sodium : ) INR G
17440-28-0 Thallium_: I INR
17440-62-2 Vanadium_! HE iNR !
{78440-66-6 1Zinc : L {NR
| mm——————— iCyanide___! 0.63___1U: C_1
Color FEefore: BROWN Clarity Before: Texture: MED
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:
Comments: k&g
TKO -DOl — E- gvao
FORM I - IN 7/87



T AN DN
INORISANIL ANALYS1S DATA SHEET T
' THIZSDD
Lab Name: NUS Laboratory Contract: Tinker AFE
Lab Code: Lase No.: TNE SAS Nao. SDI5 No, @ FRGZ
Matrix (soil/waterd: SOIL Lab Sample ID: H17432&1
Level (low/med): LOW Date Feceived: 07/06/91
% Scolids: 7.1
Concentraticn Units (ug/L or ma/kg dry weight): Ms/EDG
H ‘Concentratiaoni T o ™o
T INE:
e Q.96 _det=_ ) __F_
,5_________l;g_’g;-_Ji__LE_:
e S45_ ! _iem F IF_
o 0.92 oW __iF_:
R V.76_UL______iF_
e eV iNNE
T I6.1 : . GFE
10,0 e =
Moopoer v ___19.1 0 4 F
viven_ e Vo __iNk
‘beac i _______13.3_+_1______:F_.
‘Magnesaumi _____________ b _ANE
‘Manganesei _____________ b _iNEN
iMRroury »

Zolor Before:

Color After:

Comments:

CLIENT

-12440 22-8_!Boron____l__-__________ R Ng!
1 7440=24= 6 Strontiumy oo P +NR,
EBFROWN Zlarityv BRefore: Texture:

COLORLESS Claritv After: CLEAR

ID: THLC=SDOZ—-E-0000

FORM 1

IN

Artifacts:

Z0A=



e, EFA = CILF

-

INORISANTILD ANALYS1S DATA SHEET

Lab Name: NUS Laboratory Contract: Tinker AFE © _  _____
Lab Cﬁde:A Lase No.: TNE SAS No. @ SDI5 Noe: FRGC
Matrix (soil/waterd: SOIL Lab Sample ID: H1743E1
Level (low/med): LOW Date Feceived: 07/06/91
% Solids: 7.1

Concentration Units (ug/L or ma/kg dry weightr: MG/KDG

T T T T T - ST TTTTT,
1ZAS No. ! Analvte !Concentrationili @ HE M
L o b L b
V7423-90-5_tAluminum_ i AN
1 7330-3€-0_tAntimony_ i __ 0.96_ 2 ) i
17330-38-2 !Arsenic__ | - S

e ——me— S e e e e e

LN - To o o] « WL PR S . 'NQ!

_Tstroptiumi o ______ O INR|
Color Before: Clarity RBefore: Texture: COA=
Color After:  COLORLESS Claritv After: CLEAR Artifacts:

Comments:
CLIENT ID: TEC=-SDOZ-E-0000

FORM 1 - IN 7



Lab Name:

Lab Code:

NUS Laboratory

U.vs. EFa - ZLLF

1
INORGANIC ANALYSIS DATA SHEET
Contract:

ase No.: TNE SAS N, @

Tinker AFE |

SDia

Matrix (soci1l/water2: SOIL Lab Sample ID
Level (low/med): LOW Date FReceived
7% Solids: g80.8
Concentration Units (ua/L or ma/kg dry weightl): Mis/EiG
i CAS Now. i Analyvte Concentrationili O Mo
17429-30-5_!Aluminum_i_____________ i _INF!
17340=3€-0_iAntimony o _____ 0.73_er_ __iF_
17430-38-F_ ‘Arsenic_ i _________ e M _ W _iF
174940=-33-2_‘Barium____________S961_ | _ = TN IF |
17440-41-7 iBervlliumi________ Q;EQ-’Q:Z_it__iE_
17340=-943-3_iCagmium__ . _________1l.0_ET W __iF_.
17330-70-2 _tCalozum__ e Vb _INEY
=Z&&Q:iZ:§_=§b£gm;um_=________§g;__=_i_- —tF_
17330-48-4_ iCobalt __ ' ________ 8.8_'TP__W__:F_°
1 7440=-50-8_Copper__ _t_________ S0 wlish —iF_
17433-83-6_ilron__ ___ e N R B |
17433-9<-1_tkead__ ___ e 15.9_+_4______iF_
17429-95-4_iMagnesiumi_____________ P __iNES
17429-96-5_'Manganese’ _____________ VA _iNFS
1 74233-97-€_iMercury _ i ________ Q.05 UL __ LV
| 7340-0Z=0_!Nickel __!_________ E-6_me=m L _"iF
‘Fotazzsium: H VNP

Zalor Refore:
Coior After:

Lomment s
CLIENT ID:

2 _Geierium

i Thallium_

No. s FEGS
: H174Z7%

: Q7/06/791

tvanagium_‘_______ F1.1 it i N iF_
vLinc_ e 36.6_ 0 ______lF_
e iCvamide_ v ________ S ——iNES
12440:42:8_'Bazon_,__' ............. r‘+ ...... }NK:
12440-24-6_,Stropntium, . b ————— +NR,
BEFROWN Zlarity Before: Texture:
CUOLORLESS Clarity After: LCLEAF Artifacts:

TEL=SDOZ=E~0000

FORM 1

IN

C0AFRS



INORGEANT D

Lab Name: NUS Laboratory

Lab Code:

Matrix (sci1l/waterd: SOIL

Level (low/med): LOW
80.8

7% Solids:

Concentration Units

ase N, :

.o, EFA - 1ZLF

1

Contract:

TNE:

tuag/L or ma/ka dry

SAS No. @

gk SAME L N

ANALYSIS DATA SHEET |

THLS
Tinker AFE +__
SDE No. @ FEGES
Lab Sample ID: H17437
Date FReceived: 07/0&6/31

__________ 'éD:Lm:DX e 0278
1 73430-38-%_JArsenic_ i _________Z.d_
1 7440-33=-2_iBaraum___ i _________S€1_
'7440-41—7_'§§£xlilgm ________ 0.98_

1.0

]
'7440-4 iCagmium_

Fura_q*um

weightl: Mis/kiG
o a HE
Pl iNEU
oA P
Y BEERE
e S
=gl | SR
- TR

f%ﬁi% 24c8: i%%i%%z:aﬁ*:::::::::::::t:i::::::iﬁéi
Color‘Before: BFROWN Clarity BRefore: Texture: L:0AFRS
Dizoor After:  CULURLESS Clarity After: CLEAF Arti1facts:
Lomment=:
CLIENT ID: TEL-SDOR-E-0000
FORM I - IN 7/



J.s. EFA = CLF

1
INOFRSANIL ANALYSIS DATA SHEET :
v TEIZSD<
Lab Name: NUS Laboratory Lontract: Tinker AFER 1 ____
Lab tCode: Case No.: TNE SAS N, e SDE No.: FEGEZ
Matrix (soil/water): SOIL Lab Samole ID: H1743280
Level (low/med): LOW Date Feceived: 07/06/91
% Solids: 75.2
e ‘Cyanide_ V. __t_i______iNE
‘:2440:42:&-}Bo:on_?_-+ _____________ I S —— Ju3!
12440-24-6_.StroptluUlly e b ————— LR,
Color Refore: BREOWN Clari1ty Before: Texture: COAF:
Color After:  ZOLORLESS Clarity After: CLEAF Artifacts:

Commentes
CLIENT ID: TEL-SDO4-E-000QO0

FOEM 1 - 1IN 7.

~.



U.s. EFA = LK

1

INORISANIL ANALYSIS DATA GHEET
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