
MARTIN MARIETTA ENERGY SYSTEMS, INC. POST OFFICE BOX 2003
OAK RIDGE, TENNESSEE 37831-7440

24, 1992

Ms. Joan Kessner
Westinghouse Hanford Company
Office of Sample Management
2355 Stevens Drive
Richiand, Washington, 99352

Dear Ms. Kessner:

MaR 199^

dScn ^

Pil^r..f

Wet Chemistry Analytical Results Package on Project 91-001: 200-BP-1 Samples

Attached are the analytical results of the wet chemistry analysis on the 200-BP-1 samples, SDG#
BOOFH5, Project 91-001, received into the K-25 Site Analytical Chemistry Department (ACD)
laboratories on March 31, and April 8, 1991. Also attached are copies of the AnaLis report forms,
the Chain of Custody records and sample receipt documentation, a sample identification table and
a summary of the protocol utilized to perform these analyses in accordance with agreements between
the OSM and K-25 ACD. The results are reported on CLP-type forms for the wet chemistry analyses.
All data quality objectives were satisfied on this project.

I certify that this data package is in compliance with the terms and conditions of the OSM's revised
Statement of Work and letter dated December 20, 1990, both technically and for completeness, for
other than the conditions detailed in the following forms. Release of the data contained in this hard
copy data package has been authorized by the Laboratory Manager or his designee, as verified by the
following signature.

Sincerely,

Deborah

^Morrow
Department Manager
K-25 Site Analytical Chemistry Department

Attachments
cc/attach: D.L.Amburgey

S.R.Smith - RC
cc: H.H.Sullivan

Program Manager
Hanford Support Program

1L+uG f- 44-"
Clarence R. Kirkpatrick
Program Manager
Waste Management Analysis
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PROTOCOL UTII.IZED FOR WET CHEMISTRY ANALYSES OF

200-BP-1 SAMPLES

Analysis Protocol

A. Anions (Br, Cl, NO2, NO3, SO4) EPA-300.0
B. Fluoride (SIE) EPA-340.2
C. Conductivity EPA-120.1
D. pH EPA-150.1
E. Dissolved Solids EPA-160.1
F. Turbidity EPA-180.1
G. Alkalinity EPA-310.1
H. Ammonia EPA-350.3
1. Chemical Oxygen Demand (COD) EPA-410.4
J. Total Organic Carbon (TOC) EPA-415.1
K. Total Organic Halides (TOX) EPA-9020

SAMPLE IDENTMCATION TABLE FOR SDG# BOOFHS

200-BP-1 SAMPLES

Date
Received

OSM Sample

ID

Lab

Sample ID

Matrix Comments

3/31/91 BOOFH5 910403-102 water

BOOFH6 910403-103 water No Wet Chemistry requested

BOOFH5MS 910404-111 water VOA matrix spike of BOOFH5
(910403-102)

BOOFH5MSD 910404-112 water VOA matrix spike duplicate of
BOOFH5 (910403-102)

4/08/91 BOOF94 910408-029 water

BOOF95 910408-030 water No Wet Chemistry requested

BOOF94MS 910410-053 water VOA matrix spike of BOOF94
(910408-029)

BOOF94MSD 910410-054 water VOA matrix spike duplicate of
BOOF94 (910408-029)
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COOLER RECEIPT FORM
for SOP 2332

File with receiving
and C-O-C records.

Date: ^ (/ Shipper ID and Document No: ^ y^ ^^^

Cooler ID if noted on outside of cooler:

Project No: &- I Subproject No: ocf Site Location: a c,n cf`Cf

Custody seal on cooler? es No

Condition of cooler
acceptable? es No

Radioactive labels? Yes CO)

Hazardous labels? Yes Q

Custody form(s) inside
of cooler? es No

Was cooler required to --
be maintained at 4 deg C? keV No

Sample containers intact? wes 'No

Are containers those
specified for requested
parameters? es ' No

Date of login:

Lab assigned ID No:

Thru

Custody seals dated and signed? te No

Prog. Mgr. notified of
receipt of cooler? Ye No

Radioactivity recheck OK? Yes No

Samples properly labeled? KY^ew No

Custody form(s) properly
completed and signed? Yes No,

Thermometer inside of
cooler? Yes No

Temperature of cooler: ^ deg C(X.X)

VOA containers free of
bubbles? Yes No

Additional information
needed from Prog. Mgr.? es) No

NOTE: Nitrite-N, Nitrate-N, o-Phosphate-
o-Phosphate-P have 48-hour holding
time. LOG IN THESE FIRST - ASAP

The lab numbers plus the project number are used for tracking purposes.

Comments: Signed:

y
Cfc^ ^^EC) r G'^ r;:clrC(_ • ^. .lrQ .

l^l^c^. ^ CL ^'tCf1 •lCf ^^,



MARTIN MARIETTA ENERGY SYSTEMS. INC

SAMPLING AND ENVIRONMENTAL SUPPORT DEPARTMENT

CHAIN OF CUSTODY RECORD
6 ^-

PROJECT NUMBER PROJECT NAME

o
NOSAMPLERS (S(GNATUREt
OFO F If ^REMARKS

4 / A- ^1 4!^
CON-

a, 2:L TAINERS
SAMPLING SAMPLE \x

CUSTOMER NUMBER LAB NUMBER
DATE TIME TYPE V

^oo F1{S ^ 3/27// // o 1^42 o ^` See 5 lit' ^` 3^4

D l ^J ?! Z2lF 30/1 4 1 jL aJa^e*^ G'^OSrw ^a An
oD .

I G P JafNrLC/P- NA)rn Dlf

I ic 11 e^^ s;•/sw
' ^ rt //,vU k^^ l r

r- -
2 1 5U ^J {^,- ^c SO

1 . ^ ^ / n SJ Cic

/^ So

141-
Sr Yo C' r^7Co 60,^. ^z ,

-
^o ll^ i

^ ; k ^t

RELINQUISHED BY (Srgnature) Date Time by (S,gnarwe)RECEIVED Date Time RELINOUISHED BY (Srgnature) Ozte TLme RECEIVED BY (Srgnawre)t

RELINQUISHED BY lSignatnre) Date Time CEIVED BY (Srgnatnre) Date Time RELINOUISHED BY (S,gn.vure•1 Daln Tune RECEIVED BY (Syrn ore)

'k,

>
I Bf

,1CN 16691A ( 1 69n1
DIS7RIRIIIION ORIGINAL ACCOMPANIFS SIIIPMFNI COPY TO COORDINATOR OF FIFII) FILFS
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COOLER RECEIPT FORM
for SOP 2332

File with receiving
and C-O-C records.

Date: 7 "-3/- `'l ( Shipper ID and Document No: y?

Cooler *_D if noted on outside of cooler:

Project Subproject No: Site Location:

Custody seal on cooler?
I

es No , Custody seals dated and signed? es) No

Condition of cooler Prog. Mgr. notified of
acceptable? QS/ No receipt of cooler? Ys No

Radioactive labels? Yes Pi Radioactivity recheck OK? Yes No

Hazardous labels?
)

Yes
/
^?t6 Samples properly labeled? Yes No

Custody form(s) inside Custody form(s) properly
of cooler? Ye No completed and signed? No

Was cooler required to I Thermometer inside of
l ? Ybe maintained at 4 deg C? Cey No ercoo es

Sample containers intact? fea> No I Temperature of cooler: _deg C(X.X)

Are containers those I VOA containers free of
specified for requested bubbles? ^Vc-a e-3Ees- Nrr
parameters?

e
No I

I Additional information
Date of login: I needed from Prog. Mgr.? es No

Lab assioned ID No: I
NOTE: Nitrite-N, Nitrate-N, o-Phosphate-

Thru o-Phosphate-P have 48-hour holding
time. LOG IN THESE FIRST - ASAP

The lab numbers plus the project number are used for tracking purposes.

Comments: Signed:

5
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COOLER RECEIPT FORM
for SOP 2332

File with receiving
and C-O-C records.

Date: -6 9/ Shipper ID and Document No: ^/L/E^^/ ^^7TZ S(v^`f 7

Cooler ID if noted on outside of cooler: /C--x- ^- ^
y^-

Project No: / ^ Subproject No: ee'/ Site Location:

Custody seal on cooler? (Yes No Custody seals dated and signed? (a No

Condition of cooler ^ Prog. Mgr. notified of
acceptable? (leJs No ^ receipt of cooler? e3 No

Radioactive labels? Yes No I Radioactivity recheck OK? es No

Hazardous labels? Yes ^ ^ Samples properly labeled? Cel: No

Custody form(s) inside ^ Custody form(s) properly
of cooler? rY^W No I completed and signed? )(^es.• No

Was cooler required to ^ Thermometer inside of
be maintained at 4 deg C? eg) No ^ cooler? Yes QNo;

Sample containers intact? No Temperature of cooler: ^ 7 deg C (X.X)

Are containers those VOA containers free of _
specified for requested ^ bubbles? Ye No
parameters? j YeB^ No I ^

Additional information
Date of login: ^ needed from Prog. Mgr.? Yes No

Lab assigned ID No: ^
NOTE: Nitrite-N, Nitrate-N, o-Phosphate-

Thru o-Phosphate-P have 48-hour holding
time. LOG IN THESE FIRST - ASAP

The lab numbers plus the project number are used for tracking purposes.

Comments: !^ fi ^^Signed: / cC
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MARTIN MARIETTA ENERGY SYSTEMS. INC.

SAMPLING AND ENVIRONMENTAL SUPPORT DEPARTMENT

CHAIN OF CUSTODY RECORD

OUOi85 ~
PRO.IECT NUMBER

4/- ool
PROJECT NAME

aoo e9^ 1 ^ o
sy

SAMPLERS ISI(iNATUREI

^ f^ ^a t l°/y(Q/u ^^iev

NO.

CGN• ^ v( REMARKS

CUSTO ER E
SAMPLING SAMPLE

TAINERS

V

^
M NUMB R LAB NUMBER

DATE TIME TYPE

qloy08-o29 50/7/ /y00 />/a0 3,40.,1,C, ^ C^^ rJo4

h300F'7J -03p H/3/?1 ivoo WO 1,/Z/6,`F/^,cC

CL,o-C, a

I, I L P k.Z/ C ^ ^ Sr S.ri Jo

tc.,, Ct l !-ere d _
o^. ^asa,e^•^^ ^c^,^/sov_

Qlo 063 I4^1 50y ,44r1^K 6M^

^'VOOG -^l^ `0 __ I, I L ^^ t/Osc%
/D^n nna/a^ /lArd /^ S

^/o^, P, ^..7cy /ipha, /
{
ef R0.^ Sr- 9o CS - i3,)

'o^̂
ILI j (^0.TP^/ ^0^1 ( NG/

- --^ -- -

I/ c750^1 6 /^^ ,
_

/rr1/!-m

RELINOUISHED BY (S,gnalure)

^^..t^^•-

Dal

I/'Si7!

Time

1eso

R CEIVED BY FSrg ra) Time RFLINOUISHFD BY (S,gnarurr) Datr Lmr RECEIVED PY TS"n.nwr)

RFLINOUISHED BY ISrgnatarrl Date Time RE NED B fSrgnalure Dale Time RFIINOUISIIFD BY ISignaarnd Dav- T,n,r RFfFNFD PY IS^y^ • rrl

lKN I6691A p 6901
DISTRIBUTION ORIGINAL ACCOMPANIES SHIPMFNT. COPY TO COORDINATOR OF FIELD Fll FS O/aG

;^fOG # 61{75^5^^^^



CHAIN OF CUSTODY

Corcpany Contact B.H. FORD Telephone 509-376-6465

Sample collectedby L. WALKER Date y-:-`l I Time
^yL`U

ryF>ff3 ao

Sample Locations 200-BP-1

Ice Chest No. L flI-)
NJ

Field Logbook and
Page No .

-t JH(_ N_ Y Y`1 / w-r

Remarks 't11/4

Bi l l of Lading No. Offsite Property No. Ff il,3

Method of Shipment Lz{2JZ/c

Shipped to WESTON Analytics

4-ry

BOO Fqy
3, 40m1, G, WATER, CLP-VOA
2, 2L, G, WATER, CLP-SEMI-VOA/PEST
1, iL, P, WATER, CLP-CN, NaOH
1, IL, P, WATER, CLP-METAL/Bi/Sr/Sn, HN03, UNFILTERED
1, 250mt, G, WATER, TOC, H2SO4

2, IL, P, WATER, ANIONS, SO4, ALK, pH, COND, TDS
1, 11., P, WATER, N02/N03, AMMONIA, HARD, H2SO4

3, 4L, P, WATER, ALPHA, BETA, Ra, Sr-90, Tc-90, Cs-137, Co-60, Pu-238, Pu-239/240, HN03

1, 1L, P, WATER, TOTAL URANIUM, HCl
1, 250m1, G, WATER, TRITIUM

BOO Fys
1, 1L, P, WATER, CLP-METAL/Bi/Sr/Sn, HNO3, FILTERED

CHAIN OF POSSESSiON

. .Ja i K c r
Relinquished by ReceivedbYi Date/Time: - 3-y )^ ^

vC. / j" --SC7C r 7 C'r=

J, 1JE77-)
Relinquis ed by

^^'
R I by:

/ ^-Fina c r 4
Date/Time:

µ
Relipqu,isllQ by: "75^^A?

eS-t
t eceivad9b Date/Te^

C e2)

Reli,r^quished by: Received by: ^ v Date/Time:

9
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DYERNI6HT DELIVERY SI;NATURE SECURITY SERYICE

iintreCU,r
I ONTROt N:rMBER

1 ro be ootamed from PROPERTY MANAGCM£NT)

^ESTINGHOUSE !',ANFORD CO.
OFF-SITEi

PROPERTY CONTROL ,!,tgl 7_C145 143
PART I - TO BE COMPLEIED BY ORIGINATOR

Deoarcment t!NY mG^ & TeCN GEOSCIENC[S "" aYDPOL^GY
The following items are to be shipped from Contriaor Vendor

Routing EMERY ,aJ Contrzctor r' Vendor

Shipped to US7EPT . of - Ot1 srr r,nower
MARTIN MARIETTA ENERGY SYSTE'! ^Z KIRPATRICKBLAIR RD. HH58
OAK RIDGE, TN 37P31 cvP Title
Attn,:C. R. KIRPATRICK ^ :UUTAGER
K1004A Droo aeint A20 ^

Quantity Descnpbon (IncludeSerralandanyGovernRentTagNumbers) Original Cost

SAMPLE d: dRl2KINXRX 600F94, B00F95

1 COOLER ID:EPSILON 5

POLYCOOLER. SROUNDNATER SAMPLE aACKED IN WET ICE AND ':E2l1IC'JLI E 'i/A

q Classified Unclasslfied ^ Shipped Under DOE Contract Shipped Under Contractoi s Use Permit Contract

Necessity for the Off Site usc ul this Prnperty

Ci'
. . ' ^' \ ' f•'^1^^

_ .- .ti/ :l.a^- _.i ^ \
^ `

.

CEHTIFICAI,0NOiT ER DIATIUNMONIORINGRElEA5tMU5ftlE$ECVRIOTHk$AMEDAYIHATMAIEN/All$DEIIVEREDTOSIf/YYING

RM CI'rarence!for; ublK Rv tlaj RM Survey No _; I^^^^ Date^ -^+
C'

Location of Properry (Area B eldq ) Contea
8H FORD

y hone
t 509)R37G-6465Z00-°P=1

Date Ready for Sh,pmeny/1 Cost Cuue tu oe Ci-nrgeo

481231 / ED3E1
ApOro><.mate Date This
Prooerty will be Returned

Originated By pH BUTCHER 41jT'/91 A.mor,iea By PH BUTCHER
WA:^

Date
q/_

SignatureandNameulPrn,urrty,.,nun^ CustomanOelr Pn trlyMVnagem n ADpruvai Dater

' '^ . I th / } f ;

PART I I- TO BE COMPLETED Y SHIPPING

S,gnatureotNec,Went Rnturnsu„erNo Date ss^eo PurcnnseOroerNU Date^nueo

Date I I

DISTRIBUTION

ByUnqrnalur I y n'Cp'n4lloeratron - Sign all CJpres and Forward to

White. Green Yellow P,ns - oruurrty Management i Wlutt uroptrty Menagemem Grern - Proyrrty Cuntrul Cauutlmn (issu,ng Othtrt

Goldenrod - Retain Yenuw - Retun oint - Ongmatur

nPn 1990-7C6-31If1003-u
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COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

WET CHEMISTRY

Oak Ridge K-25 Site - Westinghouse
Lab Name: Analytical Chemistry Dept. Contract: Hanford Company

SDG#: BOOFH5

Customer Sample
Number

BOOFHS
BOOF94

Comments :

ACD Sample
ID Number

910403-102
910408-029

12

I certify that this data package is in compliance with the terms and conditions
of the contract, both technically and for completeness, for other than the
conditions detailed above. Release of the data contained in this hardcopy data
package and in the computer-readable data submitted on diskette has been
authorized by the Laboratory Manager or the Manager's designee, as verified
by the following signature.

Signature Name:

Date: Title:



51
Oak Ridge K-25 Site Date Printed:

Analytical Chemistry Department 6-MAR-1992 16:37

Results of Analyses

AnaLIS ID: 910403-102 Project: G132 OO1C Customer Sample ID: BOOFH5

Customer: KESSNER/BUTCHER . Requisition Number:

Date Sampled: 27-MAR-1991 Date Sample Received: 31-MAR- 1991

Sampled By: Date Sample Completed: 27-FEB- 1992
Material Description: WATER Date Sample Approved:

Program Manager: DL AMBURGEY (# 28912 Result has been Corrected for Spike

0A Date
Procedure

__
No. Analysis Result 0 Gual
____ ______________________________ __________

Units Analyst File Number Completed

***** Wet Chemistry Laboratory *****

______________ ________ ________ __ _______________ ____________ _ ___________

EPA-120.1 Conductivity 357 umho/cm 20453 91-14 8-APR-1991
EPA-150.1 pH 8.1 - 20453 91-39 B-APR-1991
EPA-160.1 Dissolved Solids 242 mg/L RJ JONES 91-23 8-APR-1991
EPA-180.1 Turbidity 0.60 NTU RJ JONES 91-22 8-APR-1991
EPA-300.0 Bromide <1 mg/L 634812 91-421A 19-APR-1991
EPA-300.0 Chloride IC 7 eg/L 634812 91-421A 19-APR-1991
EPA-300.0 Nitrate 35 mg/L 634812 91-421A 19-APR-1991
EPA-300.0 Nitrite <1 mg/L 634812 91-421A 19-APR-1991
EPA-300.0 Sulfate 37 mg/L 634812 91-42IA 19-APR-1991
EPA-310.1 Alkalinity 105 mg/L 20453 91-13 8-APR-1991
EPA-335.2 Cyanide <0.1 mg/L DM OBANION 91-24 2-14AY-1991
EPA-340.2 Fluoride SIE 0.4 mg/L HJ CULBERT JR 91-30 3-MAY-1991
EPA-350.3 Ammonia <0.20 mg/L 900020 91-09 10-APR-1991
EPA-410.4 Chemical Oxygen Demand (C0D) <5 mg/L RJ JONES 91-18 8-APR-1991

EPA-415.1 Total Organic Carbon (TOC) <1 ag/L CA SEDLACEK 91-26 D 13-APR-1991
EPA-9020 Total Organic Halides (TOX) 15 ug/L 900004 91-21I 6-MAY-1991

Prep (BNA- CLP)

pH = 7
Date Extracted = 7-APR-1991
Sample Volume Extracted (mL) = 1000.0

Extraction Method = Separatory Funnel

Extraction Solvent = Methylene Chloride
Extraction Cleanup = Sodium Sulfate

Final Volume of Extract (mL) = 1.0
Associated Blank = 910408-252

Prep (Pest- CLP)
________________

pH = 7

Date Extracted = 7-APR-1991

Sample Volume Extracted (mL) = 1000.0

Extraction Method = Separatory Funnel

Extraction Solvent = Methytene Chloride

Extraction Cleanup = Sodium Sulfate

Final Volume of Extract (mL) = 10.0

Associated Blank = 910408-150

Spike Recovery Data

__________________

Unspike Amount Spike Amount Percent
Analysis Result Spike Result Units Recovered Recovered



***** UnKnown Lab *****

CYANIDE

PLUTONIUM-238

PLUTONIUM-239

TOTAL ORGANIC CARBON (TOC)

URANIUM ALPHA ACTIVITY

0.017 0.10 0.13 mg/L

21306 18400 pCi/L

21306 18400 pCi/L

0 5 4 mg/L

0.82 675 648 pCi/L

0.11 113.0

18400. 86.4

18400. 86.4

4. 80.0

647. 95.9

52
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Oak Ridge K-25 Site Date Printed:

Analytical Chemistry Department 6-MAR-1992 16:37

Results of Analyses

AnaLIS ID: 910408-029 Project: G132 OOIC Customer Sample ID: 8o0F94

Customer: KESSNER/BUTCHER - Requisition Number:

Date Sampled: 3-APR-1991 Date Sample Received: 5-APR-1991

Sampled By: Date Sample Completed: 27-FES-1992
Material Description: WATER Date Sample Approved:

Program Manager: DL AMBURGEY (# 28912 Result has been Corrected for Spike

Procedure No. Analysis

***** Wet Chemistry Laboratory *****

EPA-120.1 Conductivity

EPA-150.1 pH
EPA-160.1 Dissolved Solids

EPA-180.1 Turbidity

EPA-300.0 Bromide

EPA-300.0 Chloride IC

EPA-300.0 Nitrate

EPA-300.0 Nitrite

EPA-300.0 Sulfate

EPA-310.1 Alkalinity

EPA-335.2 Cyanide

EPA-340.2 Fluoride SIE

EPA-350.3 Amaonia

EPA-410.4 Chemical Oxygen Demand (COD)

EPA-415.1 Total Organic Carbon (TOC)

EPA-9020 Total Organic Halides (TOX)

Prep ( BNA- CLP)

QA Date
Result 0 Oual

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

Units

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

Analyst

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

File Nunber

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

Completed

-----------

430 umho/cm 20453 91-14 9-APR-1991

8.1 RJ JONES 91-40 9-APR-1991

298 mg/L 20453 91-23 10-APR-1991
0.53 NTU RJ JONES 91-22 9-APR-1991

<1 mg/L 634812 91-451A 19-APR-1991

5 mg/L 634812 91-451A 19-APR-1991

66 mg/L 634812 91-451A 19-APR-1991

<1 mg/L 634812 91-451A 19-APR-1991

31 ag/L 634812 91-45IA 19-APR-1991

99 mg/L 20453 91-14 9-APR-1991
<0.1 ay/L DM OBANION 91-25 2-MAY-1991
0.9 mg/L 1802 91-35 22-MAY-1991

<0.20 mg/L 900020 91-09 10-APR-1991

<5 mg/L RJ JONES 91-19 10-APR-1991
<1 mg/L CA SEDLACEK 91-26 D 13-APR-1991

<10 ug/L 900004 91-211 21-MAY-1991

pH = 6

Date Extracted = 11-APR-1991

Sample Volume Extracted (mL) = 1000

Extraction Method = Separatory Funnel

Extraction Solvent = Methylene Chloride

Extraction Cleanup = Sodium Sulfate

Final Votume of Extract (mL) = 1.0

Associated Blank = 910411-095

Prep (Pest- CLP)
----------------

pH = 6

Date Extracted = 9-APR-1991

Sample Volume Extracted (mL) = 1000

Extraction Method = Separatory Funnel

Extraction Solvent = Methylene Chloride

Extraction Cleanup = Sodium Sulfate

Final Volume of Extract (mL) = 10.0

Associated Blank = 910409-040

Spike Recovery Data

------°--------°-

Unspike Amount Spike Amount Percent

Analysis Result Spike Result Units Recovered Recovered



54
***** UnKnown Lab *****

CYANIDE 0.038 0.1 0.147 mg/L 0.109 109.0

TECHNETIUM-99 3.53E3 12420 16600 pCi/L 13070. 105.2
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MARTIN MARIETTA ENERGY SYSTEMS, INC. POST OFFICE BOX 2003
OAK RIDGE, TENNESSEE 37831-7uO

February 24, 1992

Ms. Joan Kessner
Westinghouse Hanford Company
Office of Sample Management
2355 Stevens Drive
Richland, Washington, 99352

Dear Ms. Kessner:

Organic Analysis CLP Package on Project 91-001: 200-BP-1 Samples

Attached are the results of the organic analyses on the 200-BP-1 samples, SDG# BOOFH5, Project
91-001, received into the K-25 Site Analytical Chemistry Department (ACD) laboratories on March
31, and April 8, 1992. Also attached are copies of the Chain of Custody records and sample receipt
documentation, a sample identification table and a summary of the protocol utilized to perform these
analyses in accordance with agreements between the OSM and K-25 ACD. The results are reported
in CLP format for the organic analyses. All data quality objectives were satisfied on this project.

I certify that this data package is in compliance with the terms and conditions of the OSM's revised
Statement of Work and letter dated December 20, 1990, both technically and for completeness, for
other than any conditions detailed in the forms. Release of the data contained in this hard copy data
package has been authorized by the Laboratory Manager or his designee, as verified by the following
signature.

Sincerely, -

Deborah L. Amburgey
Program Manager
Hanford Support Program

^i2- -4^-
Clarence R. Kirkpatrlck
Program Manager
Waste Management Ana

Roy W. Morrow
Department Manager
K-25 Site Analytical Chemistry Department (

Attachments
cc/attach: D. L. Amburgey

S. R. Smith - RC
cc: D. C. Canada

C. Meehan
D. S. Zingg

T

MdR 1992

OS{CFIDMO
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PROTOCOL UTILIZED FOR ORGANIC ANALYSES OF

200-BP-1 SAMPLES

Analysis
A. Semi-Volatiles
B. Volatiles
C. Pesticides

Protocol
BNA CLP SOW
VOA CLP SOW
EPA-CLP

SAMPLE IDENTIFTCATION TABLE FOR SDG# BOOFHS

200-BP-1 SAMPLES

Date
Received

OSM Sample
ID

Lab
Sample ID

Matrix Comments

3/31/91 BOOFH5 910403-102 water

BOOFH6 910403-103 water

BOOFH5MS 910404-111 water VOA matrix spike of BOOFH5
(910403-102)

BOOFH5MSD 910404-112 water VOA matrix spike duplicate of
BOOFH5 (910403-102)

4/08/91 BOOF94 910408-029 water

BOOF95 910408-030 water

BOOF94MS 910410-053 water VOA matrix spike of BOOF94
(910408-029)

BOOF94MSD 910410-054 water VOA matrix spike duplicate of
BOOF94 (910408-029)

It

MAR 1992
RECEIVED
OSM n

00



CASE NARRATIVE

for VOA GC/MS data

Laboratory Name: MARTIN MARIETTA

Case # . G132-OO1C

SDG # . BOOFHS
Contract # 0288

Sample Identification in SDG batch BoOFHS:

EPA SAMPLE ID LAB SAMPLE ID LAB FILE ID MATRIX COMMENT

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

Volatile water samples (SDG # BOOFHS)

VBL&O1 910405-039 >08656 water method blank

BOOFH5 910403-102 >08657 water assoc. unspiked samp

BOOFHS-MS 910404-111 >08658 water matrix spiked sample

BOOFH5-MSD 910404-112 >08659 water matrix spiked dup.

VBLR02 910410-052 VB&0410 water method blank

BCOF94 910408-029 0408029 water assoc. unspiked samp

BOOF94-MS 910410-053 0410053 water matrix spiked sample

BOOF94-MSD 910410-054 0410054 water matrix spiked dup

VOLATILE WATER SDG I BOOFHS:

Note: The case number is G132-001C. The case number may not have been

transferred to all raw data sheets correctly.

All surrogate standards were within percent recovery acceptance criteria.

All matrix spike and matrix spike duplicate relative percent deviation

criteria were within acceptance limits. Five of twenty matrix spike components

fell out of acceptance criteria for percent recovery. These matrix spike

criteria failures only occurred on sample BOOFHS. The other matrix spiked

sample (i.e., BOOF94) did not fail matrix spike criteria. All BFB tune

criteria were within acceptance criteria. All "CCC" and "SPCC" components met

acceptance criteria for both the initial'and continuing calibration check

samples. All internal standard areas were within acceptance criteria.

I certify that this data package is in compliance to the best of my knowledge

with the terms and conditions of the 2/88 CLP SOW, both technically and for

completeness, for other than the conditions detailed above. Release of the

data contained in this hardcopy data package has been authorized by the

Laboratory Manager or his designee, as verified by the following signature.

SIGNATURE _JVAZ (f&WOZ - DATE p -2 9 /

David C:.Canada, Ph.D June 17, 1991

Supervisor, Organic GO/MS

^



CASE NARRATIVE

for BNA GC/MS data

Laboratory Name:

case #
SDG #

Contract #

MARTIN MARIETTA

G132-OO1C

BOOFHS

0288

Sample Identification in SDG batch BOOFHS:

EPA SAMPLE ID LAB SAMPLE ID LAB FILE ID MATRIX

Semivolatile water samples (SDG # BOOFHS)

SBLKAR 910408-252 >11280 water

BOOFHS 910403-102 >11281 water

SBLKMB 910411-095 >11310 water

BOOF94 910408-029 >11311 water

WATER SDG # BOOFHS:

COMMENT

method blank

NOTE: NO MATRIX SPIKE OR MATRIX SPIKE DUPLICATE SAMPLES WERE SUPPLIED WITH

THIS BATCH. TWO METHOD BLANKS ARE INCORPORATED IN THIS BATCH. SBLKAR

IS THE METHOD BLANK FOR SAMPLE BOOFHS AND SBLKMB IS THE METHOD BLANK

FOR SAMPLE BOOF94.

All surrogate standard parameters were within percent recovery acceptance

criteria. All DFTPP tune parameters were within acceptance criteria. All

"CCC" and "SPCC" components met acceptance criteria for both the initial and

continuing calibration check samples. All standard areas were within

acceptance criteria.

This data package is in compliance with the terms and conditions of the 2/88

CLP SOW to the best of my knowledge, bdth technically and for completeness,

for other than any conditions detailed above. Release of the data contained

in this hardcopy data package has been authorized by the Laboratory Manager or

his designee, as verified by the following signature.

SIGNATURE P""^ " f"" DATE q/25/ 9 /

David C. Canada April 25, 1991

Supervisor, Organic GC/MS

^
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CASE NARRATIVE FOR PESTICIDE CLP ANALYSIS OF BOOFH5 SAMPLES

LABORATORY NAME: MARTIN MARIETTA
LAB CODE: K-25
CASE No.:
SDG No.: BOOFH5
CON'TRACT No.: 2/88

The following samples were analyzed according to EPA CLP Protocol by the K-25 Laboratory. The protocol
followed was that contained in the 2/88 Version of the EPA Contract Laboratory Program Protocol.

EPA SAMPLE ID LAB SAMPLE ID MATRIX COMMENT3

PBLKMB 910409-040 Water Method blank
PBLK-AR 910408-150 Water Method blank
BOOFH5 910403-102 Water Pest/PCB sample
B00F94 910408-029 Water Pest/PCB sample

The only deviation from the 2/88 SOW was the use of dual wide bore capillary columns instead of the required
packed columns. The two columns used were an Ohio Valley OV-5 and a J&W Scientific DB-1701. Column
dimensions were 0.53 mm ID x 30 meters for both columns.

The data presentation format for this package allows data from both columns to be plotted on a single sheet

with the integration data following on as many sheets as necessary. The chromatograms as well as the

integration data are identified by a six character file name. The "F" and the "R" characters contained in the

file name are the column identifier with the "F" corresponding to the OV-5 column and the "R" corresponding

to the DB-1701 column.

All QC parameters associated with the gas chromatographic analysis of the above samples were within the

limits specified in the EPA-CLP (2/88). Sample BOOFHS was extracted after the contract specified 5 days

from Verified Time of Sample Receipt had elapsed. All samples were analyzed within the contract specified
40 days after the completion of the extraction.

I certify that this data package is in compliance with the terms and conditions of the contract, both technically
and for completeness, for other than the conditions detailed above. Release of the data contained in this
hardcopy data package has been authorized by the Laboratory Manager or his designee, as verified by the
following signature.

L^ 2111
Derrick S. Zing e ead Diate
Gas Chromatography/Organic Sample Preparation



lA
VOLATILE ORGANICS ANALYSIS DATA SHEET

6(00

EPA SAMPLE NO.

I BOOFHS
Lab Name: MARTIN MARIETTA Contract: 0288 1

Lab Code: K25 Case No.: G132-0016SAS No.: NA SDG No.:BO0FH5

Matrix: ( 5oil/water) WATER Lab Sample ID: 910403-102

Sample wt/vol: 5 (g/mL) ML Lab File ID: >08657

Level: ( low/mad) LOW Date Received: 3/31/91

% Moisture: not dec. NA Date Analyzed: 4/05/91

Column: ( pack/cap) CAP Dilution Factor: 1.00000

CONCENTRATION UNITS:
CAS NO. COMPOUND ( ug/L or ug/Kg) UG/L Q

I
I 74-87-3--------- Chloromethane

I
I 10.

I I
IU I

I 74-83-9--------- Bromomethane I 10. IU I
I 75-01-4---------Vinyl Chloride I 10. IU I
1 75-00-3---------Chloroethane I 10. IU
I 75-09-2--------- Methylene_Chloride I 5. IU
I 67-64-1---------Acetone I 10. IU I
1 75-15-0--------- Carbon Disulfide I 5. IU I
I 75-35-4--------- 1,1-Dichlaroethene I 5. IU I
I 75-34-3--------- 1,1-Dichloroethane I 5. IU I

I 540-59-0-------- 1,2-Dichloroethene_(total)_I 5. IU I
I 67-66-3---------Chloroform I 5. IU I
I 107-06-2-------- 1,2-Dichioroethane I 5. IU I
I 78-93-3--------- 2-8utanone I 10. IU I
I 71-55-6--------- 1,1,1-Trichloroethane 1 5. IU I
I 56-23-5---------Carbon Tetrachloride I 5. IU I
I 108-05-4--------Vinyl Acetate I 10. IU I
I 75-27-4--------- Bromodichloromethane I 5. IU I
I 78-87-5--------- 1,2-Dichloropropane I 5. IU I
I 10061-01-5------cis-1,3-Dichloropropene I 5. IU
I 79-01-6--------- Trichloroethene 1 5. IU I
I 124-48-1-------- Dibromochloromethane 1 5. IU I
1 79-00-5--------- 1,1,2-Trichioroethane I 5. IU
I 71-43-2--------- Benzene I 5. IU
I 10061-02-6------ trans-1,3-Oichloropropene_1 5. IU I

I 75-25-2--------- Bromoform I 5. IU
1 108-10-1-------- 4=Methyl-2-pentanone I 10. IU

I 591-78-6-------- 2-Hexanone I 10. IU
I 127-18-4-------- TetrachloroethRne I 5. IU I

I 79-34-5--------- 1,1,2,2-Tetrachloroethane_1 5. IU
I 108-88-3-------- Toluene I 5. IU I
1 108-90-7-------- Chlorobenzene 1 5. IU
I 100-41-4-------- Ethylbenzene I 5. IU
I 100-42-5-------- Styrene I 5. IU
I 1330-20-7-------Xylene ( total)
I

I 5.
I

1U I
I I

FORM I VOA 81K' 41/0.405" 03q 1i87 Rev.



1E EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I I
I BOOFH5

ILab Name:MARTIN MARIETTA Contract:0288 I

Lab Code: K25 Case No.: G132-001%AS No.: NA SDG No.: BOOFH5

Matrix: ( soil/water) WATER Lab Sample ID: 910403-102

Sample wt/vol: 5

Level: (low/med) LOW

% Moisture: not dec.NA

Column: CAP

Number TICs found:0

(g/mL) ML Lab File ID: >08657

Date Received: 3/31/91

Date Analyzed: 4/05/91

Dilution Factor: 1.00000

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

I I
I CAS NUMBER I

I I 1
COMPOUND NAME I RT I EST. CONC. I Q I

Isaa__.aaca..a..al_^aaasasasm^maa=aa==a=a^^aaal .vna^sels^^a_^^see^^mlam^a^i

I 1. 1 I 1 I I
1 2. 1 I11
1 3. 1 I I
1 4. 1 I I 1
I 5. i I I I I

1 6. I 1 I I

1 7. I ' I I 1 I

I 8. I I I I I

I 9. 1 I I I
1 10. 1 1 i I

I 11. I I I I
1 12. I I I i I

1 13. 1 11 11

1 14. 1 11 1 1

I 15. i I I I
I 16. 1 1 I I

I 17. 1 I I 1

1 18. 1 I I I I

1 19. 1 I I 1
1 20. I I I11
1 21. I I I I
1 22. 1 I I I I

1 23. 1 I I I
1 24. 1 I I I I

1 25. 1 I I I I

1 26. 1 1 I11
1 27. 1 11 11

1 28. I 11 I

1 29. I 11 1 I

1 30. I
i I

11 1

I I I I

FORM I VOA-TIC 1/87 Rev



A

%LATILE ',iRGANICS 2_;AL"°_ 1A'.A .: :EE:

'ab Name: :'!AR7?NMARI7TTA 'ontracr,: b288

ab Code: [^_5 Case No.: :,'•32-_ olG,-a;, No

Matrix: !soi'-;'aater) WATER

Sample wt/vol:

Level: (low/med)

°^ Moisture: not dec.

0

,olumn: (pack/cap) CAP

CAS NO COMFCUND

7?A ^AMPT E, ?:(:'.

=00F94

SDG P'o .: p0 r F

ab Sample ID: 010404-029

Lab File ID

Date Received

Date Analyzed

'4/0!`l/91

`14 / '1 / '•

Dilution Factor: ' 0

'ONCEN':RATION UNITS:
(uA'/L or ' g/xgi ^'_/;:

7
.,

-87-o---------Chloromethaii_
74-83-9 ---------Bromomethane :.0 U
75-01-4---------Vinyl Chloi•ide
75-00-3--------- Chloroethane 10 U
75-09-2--------- Methylene "hloride 5 U
67-64-1---------Acetone 4 BJ
75-15-0---------Cax•bon Disulfide 5 U
75-35-4--------- 1,1-Dichioroethene 5 ;U
75-34-3--------- 1,1-Dichloroethane 5 U
540-59-0-------- 1,2-Dichloroethene(Totai) 5 U
67-66-3---------Chloroform 5 U
107-06-2-------- 1,2-Dichlorcethane
'3-93-3--------- 2-Butanone 1; U

o -: --------- 1, 1, 1-Tr;.craox•oethane
c - no_r ---------^ .. .. Cax•ban Tetracrlcride
108-05 ?--------Vinyl Acetate 10 `7

75-27-4--------- Bromodich'_oromethane ;U
78-87-5--------- i 2-Dichluropropane U
10061-G1-5------ cis-1,3-Dichlorcpropene 5 'U
10061-u2-6------ Trans-1,3-Dichloropx•opene 5 U
79-01-6 ---------Trichlorcethe*xe 5 ;U
124-48---------- Dibromochlorometha*_ie 5 ;U
'9-00-5--------- 1,1,2-Trichloroe-lhane 5 U
71-43-Z---------Ben.:ene 5 ;rJ
75-25-2--------- Bromoform U
108-10----------- 4-Methyi-2-Rentanone to ;U
591-78-6-------- 2-Hexanone BJ
127-18-4-------- TetrachL:,roethene ', S U
'79-3" '> ----'1, '̂,^,_̂ -Tetrac:aoroethanen ,BJ
108-88-3--------Toluene ' r "'
108-90-7--------- Chlorobensene ;U
100-41-4-------- Ethylbenaene ; 5 U
-C - 2 ^ ,_r__-_____ o •tyrene -._ ^ *^^
1330-2C-7------- %Y1ene (tcr,.,l) U

FORM '_ VOA 1/87 Re^



dTiLE ORGANi 3 ANALi^I : 3HEE7
73NTATIVEL7 :i3Nmrr,r,yD , r2nrn",NDS

-ab Name: '"AR772MARIETTA

26
-A c^^,,.'n"``r- .." :^C.--

=C:>F9 :

Lab C.Dae: y '.]ase No. . 16 _...;, No. . 3DG :la. . .̂^

:^atrin: ,eoii;'aater) PIATER Lab Sample _D: -,n4O4-+^^'s9

Sample c,t/voi: 5.IQ ;g/:nL; CIi. Lab File ID: '408022

Lavel: ;1ow/med) L OW -Daze Received: •=/65 /9'

', Mois :zre: :ot dec. Date Analyzed: ?/10/91

Column (pacr'-/cap) CAP Dilution Factor: ' 0

: ::NCENTRATI ON "NI'"° :
Number IICS __und: ^ zg/L or ug/Kg) UQG:

CAS NiiMBE: COMPI?UVD NAME RT EST.'ONC . Q
- ---- - - ----------------------'------ -- ---------------- -------------

FORM I ":A-TIC - :,•'87 Re%
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1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name:MARTIN MARIETTA Contract:0288

c
Lab Code: K25 Case No.: G132-001SAS No.: NA

16 7

EPA SAMPLE NO.

I
I BOOFHS

SDG No. : +1A SooFlas

Matrix: ( soil/water) WATER Lab Sample ID: 910403-102

Sample wt/vol: 1000 ( g/mL) mL Lab File ID: > 11281
yr

Level: ( 1ow/med) LOW Date Received: 0 3/31/91

% Moisture: not dec.NA dec. NA Date Extracted:0 4/07/91

Extraction: ( Sepf/Cont/Sonc) SEPF Date Analyzed: 4/11/91

GPC Cleanup: (Y/N) N pH:7.0 Dilu tion Factor: 1,0

gLlc 91oyoY-z5*z CONCENTRAT ION UNITS:

CAS NO. COMPOUND ( ug/L or ug/Kg) ug/L 4

I

I 108-95-2-------- Phenoi

I
I 10.

I

IU

1 111-44-4-------- bis(2-Chloroethyl)Ether I 10. IU

1 95-57-8--------- 2-Chlorophenol I 10. IU

I 541-73-1-------- 1,3-Dichlorobenzene 1 10. IU

I 106-46-7-------- 1,4-Dichlorobenzene I 10. 1U
I 100-51-6--------Benzyl alcohol I 10. IU

I 95-50-1--------- 1,2-Dichlorobenzene 10. IU

I 95-48-7--------- 2-MethylphenoP I 10. IU

I 39638-32-9------ bis(2-chloroisopropyl)ether _I 10. IU

1 106-44-5-------- 4-Methylphenol I 10. IU

I 621-64-7-------- N-Nitroso-Di-n-propylamine_i 10. IU

I 67-72-1--------- Hexachloroethane I 10. IU

I 98-95-3--------- Nitrobenzene I 10. IU

I 78-59-1--------- Isophorone I 10. IU

1 88-75-5---------2-Nitrophenol I 10. IU

I 105-67-9--------2,4-Dimethylphenol 1 10. IU

1 65-85-0---------Benzoic acid 1 50. IU

I 111-91-1-------- bis(2-Chloroethoxy)methane_I 10. IU

1 120-83-2--------2,4-Dichlorophenol I 10. IU

I 120-82-1--------1,2,4-Trichlorobenzene 10. IU

I 91-20-3--------- Naphthalene I 10. IU

I 106-47-8-------- 4-Chicroaniline I 10. IU

I 87-68-3--------- Hexar_hlorobutadiene I 10. IU

I 59-50-7---------4-Chloro-3-methylphenol I 10. IU

I 91-57-6---------2-Methylnaphthalene I 10. IU

I 77-47-4----------Hexachlorocyclopentadiene_ I 10. IU

I 88-06-2---------2,4,6-Trichlorophenol I 10. IU

I 95-95-4--------- 2,4,5-Trichlorophenol I 50. IU

I 91-58-7--------- 2-Chloronaphthalene I 10. IU

I 88-74-4--------- 2-Nitroaniline 1 50. IU

I 131-'11-3-------- Dimethylphthalate I 10. IU

I 208-96-8-------- Acenaphthylene 10. IU

I 606-20-2-------- 2,6-Dinitrotoluene I 10. IU

FORM I SV-1 1/87 R
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1C
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name:MARTIN MARIETTA Contract:0288

e
Lab Code: K25 Case No.: G132-001SAS No.: NA

EPA SAMPLE NO.

I
I BOOFH5

SDG No.: HA 6ooFHs

Matrix: (soil/water) WATER Lab Sample ID: 910403-102

Sample wt/vol: 1000 (g/mL) mL Lab File ID: > 11281

Level: (low/med) LOW Date Received: 0 3/31/91

% Moisture: not dec.NA dec. NA Date Extracted:0 4/07/91

Extraction: (Sepf/Cont/Sonc) SEPF Date Analyzed: 4/11/91

GPC Cleanup: (Y/N) N pH:7.0 Dilu tion Factor: 1.0

CONCENTRAT ION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q

I
1 99-09-'2--------- 3-Nitroaniline I 50.

I
IU

I 83-32-9--------- Acenaphthene I 10. IU
I 51-28-5---------2,4-Dinitrophenol I 50. IU
I 100-02-7-------- 4-Nitrophenol 50. IU
I 132-64-9-------- Dibenzofuran 10. IU
I 121-14-2-------- 2,4-Dinitrotoluene 10. IU
I 84-66-2--------- Diethylphthalate I 10. IU

I 7005-72-3------- 4-Chlorophenyl' phenylether_I 10. IU
I 86-73-7---------Fluorene I 10. IU
I 100-01-6-------- 4-Nitroaniline I 50. IU
I 534-52-1-------- 4,6-Dinitro-2-methvlpheno1 _I 50. IU
I 86-30-6--------- N-Nitrosodiphenylamine (1) _I 10. IU
I 101-55-3--------4-Bromophenyl-phenylether_ I 10. IU
I 118-74-1-------- Hexachlorobenzene 1 10. IU
I 87-86-5--------- Pentachlorophenol I 50. IU
I 85-01-8--------- Phenanthrene I 10. IU
I 120-12-7-------- Anthracene I 10. IU
I 84-74-2--------- Di-n-butylphthalate I 10. IU
I 206-44-0-------- Fluoranthene I 10. IU
I 129-00-0--------Pyrene I 10. IU
1 85-68-7--------- Butylbenzylphthalate I 10. IU
I 91-94-1--------- 3,3'-Dichlorobenzidine I 20. lU
I 56-55-3--------- Benzo(a)anthracene I 10. IU
I 218-01-9--------Chrysene 10. IU
1 117-81-7-------- bis(2-Ethylhexyl)phthalate _1 10. IU

I 117-84-0-------- Di-n-octylphthalate I 10. IU
I 205-99-2-------- Benzo(b)fluoranthene I 10. IU
I 207-08-9-------- Benzo(k)fluoranthene I 10. IU
I 50-32-8--------- Benzo(a)pyrene i 10. IU
I 193-39-5-------- Indeno(1,2,3-cd)pyrene I 10. IU
I 53-70-3--------- Dibenz(a,h)anthracene I 10. IU
I 191-24-2-------- Benzo(g,h,i)perylene I 10. IU

(1) - Cannot be separated from Diphenylamine

v^

FORM I SV-2 1/57 F'
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1F EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
I BOOFH5

Lab Name:MARTIN MARIETTA Contract:0288

Lab Code: K25 Case No.: G132-001SAS No.: NA SDG No.: 44BooFHf

Matrix: ( soil/water) WATER Lab Sample ID: 910403-102
c

Sample wt/vol: 1000 ( g/mL) mL Lab File ID: >11281 y^z

Level: ( low/med) LOW Date Received: 03/31/91

% Moisture: not dec.NA dec. NA Date Extracted:04/07/91

Extraction: ( Sepf/Cont/Sonc) SEPF Date Analyzed: 4/11/91

GPC Cleanup: ( Y/N) N pH:7.0 Dilution Factor:1,9.00000

CONCENTRATION UNITS:
Number TICs found: ^ (ug/L or ug/Kg) ug/L

I I I I I
I CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q
1====°______=====1=====_____^_________________1========1=====_^_==°°=1=====
I 1. I I I
1 2. 1 I 1 I
I 3. I I I

4. I I 1 . 1

1 5. I I I
I 6. 1 I I
I 7. 1 I I
I 8. I I I I
1 9. 1 I t 1
I 10. I I I I
I 11. I I I
1 12. 1 I I I
1 13. 1 I I
1 14. 1 I I
1 15. I I I
1 16. 1 I I

17. I I I
1 18. 1 I I
1 19. 1 1 1 I

20. 1 1 1 I

21. I 1-1- I
1 22. 1 11
1 23. 1 1 1 1
1 24. 1 I I

25. I I I I
1 26. I I I
1 27. 1 I I I
1 28. 1 I I
1 29. I I I
1 30. 1 I I
I I I I

FORM I SV-TIC 1187 Rt
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name:MARTIN MARIETTA Contract:0288

EPA SAMPLE NO.

I
I BOOF94
i

Lab Code: K25 Case No.:G132-001C SAS No.: NA SDG No.: BOOFH5

Matrix: ( soil/water) WATER Lab Sample ID: 910408-029

Sample wt/vol: 1000 (g/mL) mL Lab File ID: >11311

Level: ( low/med) LOW Date Received: 04/05/91

% Moisture: not dec.NA dec. NA Date Extracted:04/11/91

Extraction: (Sepf/Cont/Sonc) SEPF Date Analyzed: 4/15/91

GPC Cleanup: (Y/N) N pH:6.0 Dilu tion Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q

I
108-95-2-------- Phenol 10.

I
IU I

111-44-4-------- bis(2-Chloroethyl)Ether 10. IU I

95-57-8---------2-Chlorophenol I 10. IU

541-73-1-------- 1,3-Dichlorobenzene I 10. IU I

106-46-7-------- 1,4-Dichlorobenzene I 10. IU I
100-51-6--------Benzyl alcohol 1 10. IU I

95-50-1--------- 1,2-Dichlorobenzene I 10. IU

95-48-7--------- 2-Methvlphenol I 10. IU

39638-32-9------ bis(2-chloroisopropyl)ether_I 10. IU I

106-44-5--------4-Methylphenol I 10. IU I

621-64-7-------- N-Nitroso-Di-n-propylamine_I 10. IU I

67-72-'1--------- Hexachloroethane I 10. IU I

98-95-3--------- Nitrobenzene I 10. IU I

78-59-1--------- Isophorone I 10. IU I

88-75-5--------- 2-Nitrophencl I 10. lU I

105-67-9-------- 2,4-Dimethylphenol I 10. IU I

65-85-0--------- Ben>-oic acid 50. 1U

111-91-1-------- bis(2-Chloroethoxy)methane_I 10. IU I

120-83-2--------2,4-Dichlorophenol I 10. 1U I

120-82-1-------- 1,2,4-Trichlorobenzene I 10. IU I

91-20-3---------Naphthalene I 10. IU I

106-47-8-------- 4-Chicroaniline I 10. IU I

87-68-3--------- Hexachlorobutadiene I 10. IU I

59-50-7--------- 4-Chloro-3-methylphenol I 10. IU

91-57-6--------- 2-Methylnaphthalene I 10. IU

77-47-4--------- Hexachlorocy_clopentadiene_I 10. IU

88-06-2---------2,4,6-Trichlorophenol 10. lU

95-95-4--------- 2,4,5-Trichlorophenol I 50. IU

91-58-7--------- 2-Chloronaphthalene I 10. IU

88-74-4--------- 2-Nitroaniline I 50. IU

131-11-3-------- Dimethylphthalate 1 10. IU

208-96-8-------- Acenaphth,ylene I 10. IU

606-20-2-------- 2,6-Dinitrotoluene I
I

10. IU

FORM I SV-1 1/8 7 Re



_ "1'8
,

1C EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET .

. I I
I B00F94 I

Lab Name:MARTIN MARIETTA Contract:0238 I 1

Lab Code: K25 Case No.:G132-001C SAS No.: NA SDG No.: BOOFH5

Matrix: ( soil/water) WATER Lab Sample ID: 910408-029

Sample wt/vol: 1000 (g/mL) mL Lab File ID: >11311

Level: (low/med) LOW Date Received: 0 4/05/91

% Moisture: not dec.NA dec. NA Date Extracted:0 4/11/91

Extraction: (Sepf/Cont/Sonc) SEPF Date Analyzed: 4/15/91

GPC Cleanup: (Y/N) N pH:6.0 Dilu tion Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or u q/Kq) uq/L Q

99-09-2--------- 3-Nitroaniline
I
I 50.

I I
IU I

I 83-32-9---------Acenaphthene I 10. IU I
I 51-28-5---------2,4-Dinitrophenol I 50. IU I
I 100-02-7--------4-Nitrophenol I 50. IU
I 132-64-9-------- Dibenzofuran I 10. IU I
I 121-14-2-------- 2,4-Dinitrotoluene I 10. IU
I 84-66-2--------- Diethylphthalate I 10. IU I
I 7005-72-3------- 4-Chlorophenyl-phenylether_I 10. IU I
I 86-73-7--------- Fluorene I 10. IU I
100-01-6-------- 4-Nitroaniline 1 50. IU I

I 534-52-1-------- 4,6-Dinitro-2-methylphenol _I 50. IU I
86-30-6--------- N-Nitrosodiphenylamine (1) _I 10. IU I

I 101-55-3-------- 4-Bromophenyl-phenylether_ I 10. IU
I 118-74-1-------- Hexachlorobenzene I 10. IU I
I 87-86-5--------- Pentachlorophenol 1 50. IU I
I 55-01-8--------- Phenanthrene I 10. IU I
I 120-12-7-------- Anthracene 10. IU
I 84-74-2--------- Di-n-butylphthalate I 10. IU I
206-44-0-------- Fluoranthene I 10. IU I

I 129-00-0--------Pyrene I 10. IU
I 85-68-7--------- Butylbenzyiphthalate I 10. IU
I 91-94-1--------- 3,3'-Dichlorobenzidine I 20. IU I
I 56-55-3---------Benzo(a)anthracene I 10. IU I
I 218-01-9-------- Chrvsene I 10. IU
I 117-81-7-------- bis(2-Ethylhexyl)phthalate _I 10. IU
117-84-0--------Di-n-octylphthalate 10. IU
205-99-2-------- Benzo(b)fluoranthene I 10. IU

I 207-08-9-------- Ben::o^k)fluoranthene 10. IU
I 50-32-8--------- Benzo(a)pyrene I 10. IU I
I 193-39-5-------- Indeno(1.2,3-cd)pyrene I 10. IU I
1 53-70-3--------- Dibenz(a,h)anthracene I 10. IU I
191-24-2-------- 8enzo(a.h,i)perylene I 10. IU I

(1) - Cannot be separated from Diphenylamine

PORM I SV-2 1/87 P,e,



1F
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED CQMPOUNDS

Lab Name:MARTIN MARIETTA Contract:0288

c

EPA SAMPLE NO.

{ I
I BOOF94 I
I

Lab Code: K25 Case No.: G132-001SAS No.: NA SDG No.. Pd+1 BooFns

Matrix: ( soil/water) WATER

Sample wt/vol: 1000 (g/mL) mL

Level: ( low/med) LOW

% Moisture: not dec.NA dec. NA

Extraction: (Sepf/Cont/Sonc) SEPF

GPC Cleanup: (Y/N) N pH:6.0

Lab Sample ID: 910408-029

Lab File ID: >11311

Date Received: 04/05/91

Date Extracted:04/11/91

Date Analyzed: 4/15/91

Dilution Factor:1 A.00000

CONCENTRATION UNITS:
Number TICs found:l (ug/L or ug/Kg) ug/L

1 I I I I I
I CAS NUMBER I COMPOUND NAME I RT I EST. CDNC. I Q I

^ 123-y2-L ^ t)iaem lvn c g lco kcl ^ 4.#7 29•0 ^ JA ^

I FORM I SV-TIC 1/87 Rev.

IC4"
y 117/ 91



1D
PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name: Martin Marietta

Lab Code: K-25

Matrix (soil/water):

Sample wt/vol: 1000

Case No.:

Water

n9ZI
EPA SAMPLE NO.

BOOF94
Contract: 2/88

SAS No.: N/A SDG No.: BOOFHS

Lab Sample ID: 910408-029

(g/mL) ml Lab File ID:

Level (low/med): low

% Moisture: not dec. dec.

Extraction (SepF/Cont/Sonc): SepF

GPC Cleanup (Y/N): N pH: 6

Date Received: 04/05/91

Date Extracted: 04/09/91

Date Analyzed: 05/06/91

Dilution Factor: 1

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg): ug/L Q

319-84-6--------alpha-BHC
319-85-7--------beta-BHC
319-86-8-------- delta-BHC
58-89-9---------gamma-BHC (Lindane)
76-44-8---------Heptachlor
309-00-2--------Aldrin
1024-57-3-------Heptachlor epox.ide
959-98-8--------Endosulfan I
60-57-1--------- Dieldrin
72-55-9---------4,4'-DDE
72-20-8---------Endrin
33213-65-9------Endosulfan II
72-54-8---------4,4'-DDD
1031-07-8-------Endosulfan sulfate
50-29-3---------4,4'-DDT
72-43-5---------Methoxychlor
53494-70-5------Endrin ketone
5103-71-9-------alpha-Chlordane
5103-74-2-------gamma-Chlordane
8001-35-2-------Toxaphene
12674-11-2------Aroclor-1016
11104-28-2------Aroclor-1221
11141-16-5------Aroclor-1232
53469-21-9------Aroclor-1242
12672-29-6------Aroclor-1248
11097-69-1------Aroclor-1254
11096-82-5------Aroclor-1260

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050_
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
1.0
1.0

_U
_U
_U
_U
_U
U

_U
U
U

_U
_U
U

_U
U

_U
_U
U
U
A
U
U

_U
_U
_U
_U
_U
U

FORM I PEST 1/87 Rev.



K;.9
1D EPA SAMPLE NO.

PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name: Martin Marietta

Lab Code: K-25 Case No.:

Matrix (soil/water): Water

Sample wt/vol: 1000

BOOFH5
Contract: 2/88

I

SAS No.: N/A SDG No.: BOOFHS

Lab Sample ID: 910403-102

(g/mL) ml Lab File ID:

Level ( low/med): low

% Moisture: not dec. dec.

Extraction ( SepF/Cont/Sonc): SepF

GPC Cleanup (Y/N): N pH: 7

CAS NO. COMPOUND

Date Received: 03/31/91

Date Extracted: 04/07/91

Date Analyzed: 05/06/91

Dilution Factor: 1

CONCENTRATION UNITS:
(ug/L or ug/Kg): ug/L Q

319-84-6-------- alpha-BHC 0.050 U
319-85-7--------beta-BHC

_
0.050 U

319-86-8--------delta-BHC 0.050
_
U

58-89-9---------gamma-BHC (Lindane) 0.050_ _U
76-44-8---------Heptachlor 0.050 U
309-00-2--------Aldrin

_
0.050

_
U

1024-57-3-------Heptachlor epoxlde 0.050 _U
959-98-8--------Endosulfan I

_
0.050 U

60-57-1--------- Dieldrin
_

0.10
_
U

72-55-9---------4,4'-DDE 0.10
_
U

72-20-8---------Endrin 0.10
_
_U

33213-65-9------Endosulfan II } 0.10 U
72-54-8---------4,4'-DDD 0.10 _U
1031-07-8-------Endosulfan sulfate

_
0.10 U

50-29-3--------- 4,4'-DDT 0.10 U
72-43-5---------Methoxychlor

_
0.50

_
U

53494-70-5------Endrin ketone
_

0.10
_
U

5103-71-9-------alpha-Chlordane 0.50 U
5103-74-2-------gamma-Chlordane 0.50-

_
U

8001-35-2-------Toxaphene
_

1.0_
_
_U

12674-11-2------Aroclor-1016 0.50 U
11104-28-2------Aroclor-1221 0.50

_
U

11141-16-5------Aroclor-1232 0.50
_
U

53469-21-9------Aroclor-1242 0.50
_
_U

12672-29-6------Aroclor-1248 0.50 U
11097-69-1------Aroclor-1254

_
1.0

_
_U

11096-82-5------Aroclor-1260 1.0 U

FORM I PEST 1/87 Rev.
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MARTIN MARIETTA ENERGY SYSTEMS , INC.
POST OFFICE BOX 2003 ^^

9^p11121374^ OAK RIDGE, TENNESSEE 37831 '

m`b February 24, 1992

M MAR 1992 ^
Kessner

Westinghouse Hanford Company
Office of Sample Management
2355 Stevens Drive
Richland, Washington, 99352

Dear Ms. Kessner:

Inorganic Analysis CLP Package on Project 91-001: 200-BP-1 Samples

Attached are the results of the inorganic analyses on the 200-BP-1 samples, SDG# BOOFH5, Project
91-001, received into the K-25 Site Analytical Chemistry Department (ACD) laboratories on March
31, and April 8, 1992. Also attached are copies of the Chain of Custody records and sample receipt
documentation, a sample identification table and a summary of the protocol utilized to perform these
analyses in accordance with agreements between the OSM and K-25 ACD. The results are reported
in CLP format for the inorganic analyses. All data quality objectives were satisfied on this project.

I certify that this data package is in compliance with the terms and conditions of the OSM's revised
Statement of Work and letter dated December 20, 1990, both technically and for completeness, for
other than any conditions detailed in the forms. Release of the data contained in this hard copy data
package has been authorized by the Laboratory Manager or his designee, as verified by the following
signature.

Roy W. Morrow
Department Manager
K-25 Site Analytical Chemistry Department

Attachments
cc/attach: D. L. Amburgey

S. R. Smith - RC

Sincerely,

Deborah L. Amburgey
Program Manager
Hanford Support Program

R.larence R. KirkpatrickClarence
Program Manager
Waste Management Analysis

cc: N. P. Buddin
D. C. Canada
H. H. Sullivan
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PROTOCOL UTILIZED FOR INORGANIC ANALYSES OF

200-BP-1 SAMPLES

Analvsis Protocol
A. ICP Metals EPA-200.7
B. AA Metals

Arsenic EPA-204.2
Lead EPA-239.2
Selenium EPA-270.2
Thallium EPA-279.2

C. Mercury EPA-245.5
D. Cyanide EPA-335.2

SAMPLE IDENTIFICATION TABLE FOR SDG# BOOFH5

200-BP-1 SAMPLES

^

MAR 1992

OSM
RECEIVED

DM0

Date
Received

OSM Sample
ID

Lab
Sample ID

Matrix Comments

3/31/91 BOOFH5 910403-102 water

BOOFH6 910403-103 water

BOOFT35MS 910404-111 water VOA matrix spike of BOOFH5
(910403-102)

BOOFH5MSD 910404-112 water VOA matrix spike duplicate of
BOOFH5 (910403-102)

4/08/91 BOOF94 910408-029 water

BOOF95 910408-030 water

BOOF94MS 910410-053 water VOA matrix spike of BOOF94
(910408-029)

BOOF94MSD 910410-054 water VOA matrix spike duplicate of
BOOF94 (910408-029)
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July 29, 1991

Between March 31, 1991 and April 6, 1991 the K-25 (ORK25P) Analytical Chemistry
Department received the following samples for analysis:

Laboratory ID EPA ID Customer No.:
910403-102 BOOFH5 BOOFH5
910403-103 BOOFH6 BOOFH6
910408-029 BOOF94 BOOF94
910408-030 BOOF95 BOOF95
910412-211 B00J75 B00J75
910412-212 BOOJ76 BOOJ76

The above samples were designated as ICP, SDG number BOOFHS. The

Laboratory ID and Customer Sample Numbers are used internally for tracking

purposes.
The following quality control solutions were used for the analysis of

these samples:

ICP calibration verifications SPEX Multielement Standards (SPEX7, SPEX19)
ICP interference check standards EPA UNLV-QAL ICS-A(1089) and ICS-B(1089)
ICP aqueous laboratory control std EPA UNLV-QAL Std.(0287)
ICP CRDL standard Perkin Elmer Multielement CRDL Standard Mix
ICP Calibration Standards

a. STD1 = Matrix Matched Standard Blank
b. STD2 = SPEX Multielement Standard (XORNL22)
c. STD3 = SPEX Multielement Standard (XORNL18)
d. STD4 = SPEX Multielement Standard (XORNLI9, XORNL20)
e. STD5 = SPEX Multielement Standard (XORNL24)
f. STD6 = SPEX Multielement Standard (XORNL25)
g. STD7 = SPEX Multielement Standard (XORNL26)
h. STDB = SPEX Single Element 1000 ppm Ag
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All associated QA/QC was within the criteria specified by CLP.

Sincerely

M.J. Scheuer

cc: M.S. Dill
R.W. Morrow
File - MJS - NoRC

This data has been reviewed and is approved for release.

R.W. Morrow, Dept. Head
3/5^/9R

'`-.Sr^4, Methodology and Q^ Q C

4
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February 21, 1992

Joan Kessner
Project Manager
Westinghouse Hanford Company
Richland, WA 99336

Dear Ms. Kessner,

On March 31, 1991 the Oak Ridge K-25 Site Analytical Chemistry Department (ACD) received 4
water samples from Westinghouse Hanford Company. The samples were grouped into a Sample
Delivery Group following EPA CLP protocols. The K-25 sample identification numbers were
assigned as follows:

Laboratory ID Customer ID EPA Sample Number

910403-102 BOOFH5 BOOFH5

910403-103 BOOFH6 BOOFH6

910408-029 BOOF94 BOOF94

910408-030 BOOF95 BOOF95

A narrative of the Atomic Spectrometry and Mercury Analysis laboratories experiences and problems
in the preparation and analysis of the sample is given below:

The BOOFH6 sample and the pre-digestion spike of the sample for GFAAS arsenic

were mistakenly switched in the autosampler tray prior to analysis. The error was not
caught before the run was completed. The raw data for the run clearly show this
mistake, but due to the CLP protocol, the pre-digest spike sample was not run with an
analytical spike. Because of the switch, the BOOFH6 sample does not have an
analytical spike associated with it. The EPA CLP 3/90 statement of work was used as
the protocol for this SDG, and the lead analytical spikes are at the 3/901evels of 20

pg/L. During the thallium run the CRA sample was nm with an analytical spike due
the to a high RSD flag being sensed by the computer program used to run CLP
samples. The CRA analytical spike is not required by CLP protocol. No other
unusual problems were encountered with this sample set.

The following quality control solutions were used for the analysis of these materials:

GFAAS initial calibration verification EPA ICV-2 (0590)
Perkin-Elmer CLP standard N930-0224

GFAAS continuing calibration verification Perkin-Elmer CLP standard N930-0221
Hg calibration verification EPA ICV-5 (0788)
Hg continuing calibration verification J.T. Baker Hg standard 6934-01



6
All values on all forms have been rounded to the appropriate number of significant figures in

accordance with the 3/90 revision of the EPA CLP statement of work, SOW ILM01.0. All data

qualifier flags, C and Q field, are consistent with requirements of the SOW. All calculated results

shown on forms are derived from the rounded values given on the forms, not from the original raw

data.

Sincerely,

^^)'Awo-

Thomas J. Oatts

cc: D. C. Canada
R. W. Morrow
File - TJO - NoRC

This data has A)een reviewed and is approved for release.

Morrow, Dept. Head
S e^^

C. Canada, Methodology and QC



ENVIROFORMS/CLP 788

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: MARTIN MARIETTA

Lab Code: K25 Case No.:

SOW No.: 7/88

Sample No.
BOOF94
BOOF95
BOOFHS
BOOFH5S
BOOFH6
BOOFH6D
BOOJ75
BOOJ76
BOOJ76D
BOOJ76S

Contract:

SAS No.:

^

SDG No.: BOOFHS

Lab Sample ID.
910408-029

910412-212
910412-212

Were ICP interelement corrections applied?

Were ICP background corrections applied?
If yes, were raw data generated before
application of background corrections?

Comments :

Yes/No YES

Yes/No YES

Yes/No NO

I certify that this data package is in compliance with the terms, and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature: Name: ^/orE .T S^.lei.P^

Date: Title:

COVER PAGE - IN REV 6/89



U.S. EPA - CLP

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: MARTIN MARIETTA K25 SITE

Lab Code: K25ACD Case No.:

Contract: HANFORD

SAS No.: SDG No.:BOOFH5

SOW No.: 3/90_

EPA Sample No.
BOOFHS
BOOFH5D
BOOFH6
BOOFH6S

_BOOF94
BOOF95

Lab Sample ID
910403 -102
DUP-102
910403-103
SPK-103
910408-029
910408-030

Were ICP interelement corrections applied ?

Were ICP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Comments:

Yes/No NO

Yes/No NO

Yes/No

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

„(Signature:

°`"

^y^,

`_

Name: 'Tf/oir^y5 ^ Og.

^Date: o2 Ze2 /-9 Title: ,Ggg SuPe2 viso

8

COVER PAGE - IN 3/90



ENVIROFORMS/CLP 788

1
INORGANIC ANALYSIS DATA SHEET

Lab Name: MARTIN MARIETTA Contract:

SAMPLE NO.

BOOF94

Lab Code: K25 Case No.: SAS No.: SDG No.: BOOFHS

Matrix ( soil/water): WATER Lab Sample ID: 910408-029

Level ( low/med): LOW Date Received: 04/05/91

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum 60.2 B
7440-36-0 Antimony 50.0 U
7440-39-3 Barium 21.9 B
7440-41-7 Beryllium 0.30 U

Bismuth 50.0 U N
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 35100 _
7440-47-3 Chromium 22.3 _
7440-48-4 Cobalt 5.0 U
7440-50-8 Copper 4.0 U
7439-89-6 Iron 111
7439-95-4 Magnesium 10400

_
_

7439-96-5 Manganese 2.6 B
7440-02-0 Nickel 10.0 U
7440-09-7 Potassium 5720

_
_

7440-22-4 Silver 6.0 U
7440-23-5 Sodium 24200 E

Strontium 214
_

Tin 30.0
_
U *

7440-62-2 Vanadium 21.0 B
7440-66-6 Zinc 1.0 U

T

P
P
P
P

P

P

P
P

P
P
P
P
P
P
P

P

P
P

P
P
P

Color Before: COLORLESS Clarity Before: CLEAR Texture:

Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments :
K-25 Analytical Chemistry Department ANALIS ID #: 910408-029

9

FORM I - IN 7/88



U.S. EPA - CLP 10

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

- BOOF94
Lab Name: MARTIN MARIETTA K25 SITE Contract: HANFORD

Lab Code: K25ACD Case No.: SAS No.: SDG No.: BOOFHS

Matrix (soil/water): WATER Lab Sample ID: 910408-029

Level (low/med): LOW Date Received: 04/05/91

Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum_
7440-36-0 Antimony
7440-38-2

_
Arsenic 9.2 B

7440-39-3 Barium
7440-41-7 Beryllium

_

7440-43-9 Cadmium
_

7440-70-2 Calcium
_

7440-47-3 Chromium
_

7440-48-4 Cobalt
_

7440-50-8 Copper
_

7439-89-6 Iron
_

7439-92-1 Lead 2.0 U
7439-95-4 Magnesium

7439-96-5 Manganese
_

7439-97-6 Mercury_ 0.18 B
7440-02-0 Nickel
7440-09-7 Potassium
7782-49-2
7440-22-4

Selenium_
Silver

2.0
_
U _W_

7440-23-5 Sodium
_

7440-28-0 Thallium 6.0 U
7440-62-2 Vanadium_
7440-66-6 Zinc

_

Cyanide
_

_

Color Before: COLORLESS

Color After: COLORLESS

Comments :

Clarity Before: CLEAR_

Clarity After: CLEAR_

M

NR
NR
F
NR

NR
NR

NR

NR
NR

NR
NR
F_
NR

NR

CV
NR
NR
F_
NR

NR
F
NR
NR
NR

Texture:

Artifacts:

FORM I - IN
3/90
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U.S. EPA - CLP

-1
INORGANIC ANALYSIS DATA SHEET

Lab Name: -Ylq W+ ', h (^ Qr' e4G-

Lab Code-: Case No.:

Matrix (soil/water): Wo^"

EPA SAMPLE NO.

13o6F 94

IA.^V ,=H5
SDG No.:

Lab Sample ID: 4'1,Pcr17S-v'x4

Level ( low/med) : Date Received: F-Ap(_(ka. j

% Solids: TFl

Concentration Units edqtL--or mg/kg dry weight): Yn L.

I I I I I I I
ICAS No. I Analyte lConcentrationjCl Q I M I
I I I I_I I_i
17429-90-5 IAluminum_f I_I I_I
17440-36-0 IAntimony_I I_I I_I
17440-38-2 IArsenic_I I_I I_I
17440-39-3 IBarium _ _
17440-41-7 (Bery111ml
17440-43-9 ( Cadmium (
17440-70-2 ICalcium I I_I I_I
17440-47-3 ( Chromium j
17440-48-4 1Cobalt_1 1_1 I_1
(7440-50-8 1Copper I 1_I 1_I
17439-89-6 IIron I j_I I_I
17439-92-1 ILead
j 7439-95-4 I Ma -'-jgnesium
17439-96-5 iManganese)
1 7439-97-6 IMercury_j I_I I_I
17440-02-0 Nickel I_I I_j
17440-09-7 Potassiml I_I I_i
17782-49-2 Selenium f I_I I_I
17440-22-4 Silver_j I_I I_I
17440-23-5 jSodiumj
17440-28-0 jThallium__1
17440-62-2 IVanadium I_I I_I
17440-66-6 IZinc
I I^Yans.de_I -eo-/ I_I I_I
i I 1 I_I I_I

Color Before: Clarity Before: Texture:

Color After: Clarity After: Artifacts:

Comments:

Contract:

SAS No.:

FORM I - IN 3/90



ENVIROFORMS/CLP 788

1
INORGANIC ANALYSIS DATA SHEET

SAMPLE NO.
12

BOOF95
Lab Name: MARTIN MARIETTA Contract: I I

Lab Code: K25 Case No.: SAS No.: SDG No.: BOOFH5

Matrix (soil/water): WATER Lab Sample ID: 910408-030

Level ( low/med): LOW Date Received: 04/05/91

^ Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum 20.7 B
7440-36-0 Antimony 50.0 U
7440-39-3 Barium 21.9 B
7440-41-7 Beryllium 0.30 U

Bismuth 50.0 U N
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 35600
7440-47-3 Chromium 12.6

_

7440-48-4 Cobalt 5.0 U
7440-50-8 Copper 4.0 U
7439-89-6 Iron 28.8 B
7439-95-4 Magnesium 10400
7439-96-5 Manganese 1.1 B
7440-02-0 Nickel 10.0 U
7440-09-7 Potassium 6190
7440-22-4 Silver 6.0

_
U

7440-23-5 Sodium 27200 E
Strontium 217

_

Tin 30.0
_
U *

7440-62-2 Vanadium 19.7 B
7440-66-6 Zinc 1.0 U

M

P

P
P
P

P

P

P

P
P

P

P

P
P
P
P

P

P
P

P

P

P

Color Before: COLORLESS Clarity Before: CLEAR Texture:

Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:
K-25 Analytical Chemistry Department ANALIS ID #: 910408-030

FORM I - IN 7/88



U.S. EPA - CLP
I
3

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: MARTIN MARIETTA K25-SITE- Contract: HANFORD-
BOOF95

Lab Code: K25ACD Case No.: SAS No.: SDG No.: BOOFHS

Matrix (soil/water): WATER Lab Sample ID: 910408-030

Level (low/med): LOW Date Received: 04/05/91

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum
7440-36-0 Antimony_ _
7440-38-2 Arsenic 8.7 B
7440-39-3 Barium _
7440-41-7 Beryllium _
7440-43-9 Cadmium _
7440-70-2 Calcium _
7440-47-3 Chromium
7440-48-4 Cobalt

_

7440-50-8 Copper_ _
7439-89-6 Iron
7439-92-1 Lead 2.0 U
7439-95-4 Magnesium _
7439-96-5 Manganese
7439-97-6 Mercury 0.17 U
7440-02-0 Nickel
7440-09-7 Potassium
7782-49-2 Selenium 2.0

_
U

7440-22-4 Silver
7440-23-5 Sodium

_

7440-28-0 Thallium 6.0 U
7440-62-2 Vanadium_ _
7440-66-6 Zinc

Cyanide_
_
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Color After: COLORLESS
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' ENVIROFORMS/CLP 788 14
SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET

BOOFH5
Lab Name: MARTIN MARIETTA Contract:

Lab Code: K25 Case No.: SAS No.: SDG No.: BOOFH5

Matrix ( soil/water): WATER Lab Sample ID: 910403-102

Level ( low/med): LOW Date Received: 03/31/91

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum 33.2 B
7440-36-0 Antimony 50.0 U
7440-39-3 Barium 29.0 B
7440-41-7 Beryllium 0.30 U

Bismuth 50.0 U N
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 37100
7440-47-3 Chromium 10.0

_
U

7440-48-4 Cobalt 5.0 U
7440-50-8 Copper 4.0 U
7439-89-6 Iron 138
7439-95-4 Magnesium 11300

_
_

7439-96-5 Manganese 6.6 B
7440-02-0 Nickel 10.0 U
7440-09-7 Potassium 4930 B
7440-22-4 Silver 6.0 U_
7440-23-5 Sodium 16000 E

Strontium 185
_
_

Tin 37.8
7440-62-2 Vanadium 15.6 B
7440-66-6 Zinc 7.3 B

i

P
P
P
P

P

P

P
P
P

P

P

P
P
P
P

P
P
P
P
P
P

Color Before: COLORLESS Clarity Before: CLEAR Texture:

Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

K-25 Analytical Chemistry Department ANALIS ID #: 910403-102

FORM I - IN 7/88



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

- BOOFH5
Lab Name: MARTIN MARIETTA K25 SITE Contract: HANFORD

Lab Code: K25ACD Case No.: SAS No.: SDG No.: BOOFHS

Matrix (soil/water): WATER Lab Sample ID: 910403-102

Level (low/med): LOW Date Received: 03/31/91

'c Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum_
7440-36-0 Antimony_
7440-38-2 Arsenic 5.5

_
B

7440-39-3 Barium
7440-41-7 Beryllium

_

7440-43-9 Cadmium
_

7440-70-2 Calcium
_

7440-47-3 Chromium
_

7440-48-4 Cobalt
_

7440-50-8 Copper
_

7439-89-6 Iron
_

7439-92-1 Lead 9.6
_
_

7439-95-4 Magnesium
7439-96-5 Manganese

_

7439-97-6 Mercury_ 0.17
_
U

7440-02-0 Nickel
7440-09-7 Potassium

_

7782-49-2 Selenium 2.0 U
7440-22-4 Silver
7440-23-5 Sodium

_

7440-28-0
7440-62-2

Thallium
Vanadium

6.0

7440-66-6 Zinc
_

Cyanide
_
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16
U.S. EPA - CLP

. 1
INORGANIC ANALYSIS DATA SHEET

Lab Name: rl4Y t; n YYI G'r " 'Q-4A

Lab Code•: Case No.:

EPA SAMPLE NO.

I

j L^ooFN 5

SDG No. : 13OOF 11 S

Matrix (soil/water): 073fE v

Level ( low/med):

% Solids: 1 1 A

Lab Sample ID :.9IoYo3-io1

Date Received : IN - 9 I

V?s 0/91
Concentration Units tuq/-T^ or mg/kg dry weight): ^

I I I I I I I
ICAS No. Analyte IConcentrationiCi Q I M I

17429-90-5 IAluminum i
17440-36-0 IAntimony_1 I_I I_I
17440-38-2 Arsenic_ 1_1 I_I
17440-39-3 IBarium I I_I I_I
17440-41-7 IBerylllml i_1 I_1
17440-43-9 Cadmium I I_I I_I
17440-70-2 ICalcium I I_I I_I
17440-47-3 IChromium
17440-48-4 Cobalt_1 I_I I_I
17440-50-8 Copper_1
17439-89-6 lron I _ I_I 1_1
17439-92-1 ILBad^_I I_I I_I
17439-95-4 Magnesium) I_I I _I
17439-96-5 IManganesel
17439-97-6 I Mercury_) I_1 I_I
17440-02-0 INickel
17440-09-7 IPotassjumI I_I i_1
17782-49-2 ISelenium I I_I I_I
17440-22-4 ISilver_1 I_I I_I
17440-23-5 ISodium_I I_I I_I17440-28-0 IThalliumI 1_I I_I
17440-62-2 Ivanadium_1 I_i I_I
17440-66-6 IZinc I_1 I_I
I I cyanide I Go I_ I I_ 1
I l 1 I_I I_I

Color Before: Clarity Before: Texture:

Color After: Clarity After: Artifacts:

Comments:

FORM I - IN
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SAS No.:

3/90



ENVIROFORMS/CLP 788

1
INORGANIC ANALYSIS DATA SHEET

Lab Name: MARTIN MARIETTA Contract:

17
SAMPLE NO.

BOOFH6

Lab Code: K25 Case No.: SAS No.: SDG No.: BOOFHS

Matrix ( soil/water): WATER Lab Sample ID: 910403-103

Level ( low/med): LOW Date Received: 03/31/91

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum 24.9 B
7440-36-0 Antimony 50.0 U
7440-39-3 Barium 28.9 B
7440-41-7 BerVllium 0.30 U

Bismuth 50.0 U N
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 37100
7440-47-3 Chromium 10.0 U
7440-48-4 Cobalt 5.0 U
7440-50-8 Copper 4.0 U
7439-89-6 Iron 28.7 B
7439-95-4 Magnesium 11400
7439-96-5 Manganese 3.8

_
B

7440-02-0 Nickel 10.0 U
7440-09-7 Potassium 4880 B

7440-22-4 Silver 6.0 U
7440-23-5 Sodium 16000 E

Strontium 186
_

Tin 30.0
_
U *

7440-62-2 Vanadium 13.9 B
7440-66-6 Zinc 1.3 B

M

P

P
P
P

P

P
P
P

P
P

P

P
P
P
P

P

P
P

P

P
P

Color Before: COLORLESS Clarity Before: CLEAR Texture:

Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments :
K-25 Analytical Chemistry Department ANALIS ID #: 910403-103

FORM I - IN 7/88



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: MARTIN MARIETTA K25-SITE- Contract: HANFORD
I BOOFH6

Lab Code: R25ACD Case No.: SAS No.: SDG No.: BOOFHS

Matrix (soil/water): WATER Lab Sample ID: 910403-103

Level (low/med): LOW Date Received: 03/31/91

°s Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum
7440-36-0 Antimony_
7440-38-2 Arsenic 6.8 B
7440-39-3 Barium
7440-41-7 Beryllium

-

7440-43-9 Cadmium
_

7440-70-2 Calcium
_

7440-47-3 Chromium_
7440-48-4 Cobalt

_

7440-50-8 Copper_
_

7439-89-6 Iron
_

7439-92-1 Lead 2.0 U
7439-95-4 Magnesium

7439-96-5 Manganese
_

7439-97-6 Mercury_ 0.17 U
7440-02-0 Nickel
7440-09-7 Potassium
7782-49-2 Selenium 2.0

_
U

7440-22-4 Silver
7440-23-5 Sodium

_

7440-28-0
7440-62-2

Thallium
Vanadium_

6.0
_

7440-66-6 Zinc
_

Cyanide
_

Color Before: COLORLESS

Color After: COLORLESS
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Clarity Before: CLEAR_

Clarity After: CLEAR
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MARTIN MARIETTA ENERGY SYSTEMS, INC.

Ms. Joan Kessner
Westinghouse Hanford Company
Office of Sample Management
2355 Stevens Drive
Richland, Washington, 99352

Dear Ms. Kessner:

POST OFFICE BOX 2003
OAK RIDGE, TENNESSEE 3783r740

February 24, 1992,..-

^o

Radiochemistry Analytical Results Package on Project 91-001: 200-BP-1 Samples

Attached are the analytical results of the radiochemical analysis on the 200-BP-1 samples, SDG#

BOOFH5, Project 91-001, received into the K-25 Site Analytical Chemistry Department (ACD)

laboratories on March 31, and Apri18, 1991. Also attached are copies of the AnaLis report forms,

Chain of Custody records and sample receipt documentation, a sample identification table and a

summary of the protocol utilized to perform these analyses in accordance with agreements between

the OSM and K-25 ACD. The results are reported on DOE Environmental Survey forms for the

radiochemistry analyses. All data quality objectives were satisfied on this project.

I certify that this data package is in compliance with the terms and conditions of the OSM's revised

Statement of Work and letter dated December 20, 1990, both technically and for completeness, for
other than the conditions detailed in the following forms. Release of the data contained in this hard
copy data package has been authorized by the Laboratory Manager or his designee, as verified by the
following signatures.

Sincerely,

^^6*ki- k-
Roy W. Morrow
Department Manager
K-25 Site Analytical Chemistry Department

Attachments
cc/attach: D.L.Amburgey

S.R.Smith - RC
cc: N.P.Buddin

&mQtle^+^^ 0 _
Deborah L. Amburgey
Program Manager
Hanford Support Program

l.Y^r^cr,^.c ^• ^,^ty'"^"^"
Clarence R. Kirkp

"!^
atrick

Program Manager
Waste Management Analysis
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PROTOCOL UTILIZED FOR RADIOCHEMICAL ANALYSES OF

200-BP-1 SAMPLES

Analysis Protocol
A. Alpha Activity EPA-900.0
B. Beta Activity EPA-900.0
C. Cesium-137 EC-134
D. Plutonium (-238, -239) TP-1635
E. Radium EPA-903.0
F. Strontium EPA-906.0
G. Technetium-99 TP-1628
H. Tritium EPA-905.0
1. Uranium Alpha Activity EPA-908.0
J. Cobalt-60 EC-134

SAMPLE IDENTIFTCATION TABLE FOR SDG# BOOFHS

200-BP-1 SAMPLES

Date
Received

OSM Sample
ID

Lab
Sample ID

Matrix Comments_

3/31/91 BOOFH5 910403-102 water

BOOFH6 910403-103 water No Radiochemistry requested

BOOFH5MS 910404-111 water VOA matrix spike of BOOFH5
(910403-102)

BOOFH5MSD 910404-112, water VOA matrix spike duplicate of
BOOFH5 (910403-102)

4/08/91 BOOF94 910408-029 water

BOOF95 910408-030 water No Radiochemistry requested

BOOF94MS 910410-053 water VOA matrix spike of BOOF94
(910408-029)

BOOF94MSD 910410-054 water VOA matrix spike duplicate of
BOOF94 (910408-029)



-., . .,`..^.. ^..
Oak Ridge K-25 Site Date Printed:

Analytical Chemistry Department 23-MAR-1992 13:58
Results of Analyses

AnaLIS ID: 910403-102 Project: G132 OO1C Customer Sample ID: BOOFHS
Customer: KESSNER/BUTCHER - Requisition Number:

Date Sampled: 27-MAR-1991 Date Sample Received: 31-MAR-1991

Sempled By: Date Sample Completed: 19-MAR-1992
Material Description: WATER Date Sample Approved:

Program Manager: DL AMBURGEY (# 28912 l1 : Result has been Corrected for Spike

Procedure No. Analysis

***** Radiochemistry Laboratory *****

EC-134 Cesium-137
EC-134 Cobalt-60

EPA-900.0 Alpha Activity

EPA-900.0 Beta Activity

EPA-903.0 Radium

EPA-905.0 Tritium

EPA-906.0 Strontium

IHA-485 Uranium Alpha Activity

TP-1628 Technetium-99

TP-1635 Plutonium
TP-1635 Plutonium-238

TP-1635 Plutanium-239

Prep (BNA- CLP)

Limit QA Date
Result 0 OuaL

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

of

- ---

Error

--------

Units

-- --------

Analyst

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

File Number

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

Completed

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

2.44 +/- 3.7 pCi/L 900028 ENV-523 7-JUN-1991
1.20E1 +/- 3.6E0 pCi/L DK MANN

2.30 +/- 1.4 pCi/L 900028 ENV-523 23-MAY-1991
5.88E2 +/- 15.1 pCi/L 900028 ENV-523 23-MAY-1991

-.19 +/- -37 pCi/L DS VAUGHN ENV-523 4-MAY-1991
4.1E3 +/- 6.1E2 pCi/L DS VAUGHN ENV-523 4-MAY-1991
0.44 +/- 0.8 pCi/L VS ARMSTRONG ENV-523 6-FEB-1992
0.82 +/- 2.0 pCi/L 900028 ENV-523 30-MAY-1991

3.62E3 +/- 1.6E3 pCi/L 900028 ENV-523 16-MAY-1991

NA +/- pCi/L 900028 ENV-523 30-MAY-1991
0.00 +/- 1.5 pCi/L 900028 ENV-523 30-MAY-1991
0.00 +/- 1.5 pCi/L 900028 ENV-523 30-MAY-1991

pH = 7
Date Extracted = 7-APR-1991

Sample Volume Extracted (mL) = 1000.0

Extraction Method = Separatory Funnel
Extraction Solvent = Methylene Chloride
Extraction Cleanup = Sodium Sulfate
Final Volume of Extract (mL) = 1.0

Associated Blank = 910408-252

Prep (Pest- CLP)
----------------

pH = 7

Date Extracted = 7-APR-1991
Sample Volume Extracted ( mL) = 1000.0
Extraction Method = Separatory Funnel
Extraction Solvent a Methylene Chloride
Extraction Cleanup = Sodium Sulfate
Final Volume of Extract ( mL) = 10.0

Associated Blank = 910408-150

Replicate Results of Analysis
-°°---------------°.--°--

Replicate
Analysis Results Results RPD
------------------------------ ---------- ---------- -----

Technetium-99 3.62E3 4.6E3 23.8



Spike•Recovery Data

-------------------
Analysis

***** UnKnown Lab *****

CYANIDE

PLUTONIUM-238

PLUTONIUM-239

TOTAL ORGANIC CARBON (TOC)

URANIUM ALPHA ACTIVITY

Unspike Amount Spike

ResuLt Spike Result Units
--- -------- -------- -------- -----

0.017 0.10 0.13 mg/L

21306 18400 pCi/L

21306 18400 pCi/L

0 5 4 mg/L

0.82 675 648 pCi/L

Amount Percent

Recovered Recovered

0.11 113.0

18400. 86.4

18400. 86.4

4. 80.0

647. 95.9

13
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Oak Ridge K-25 Site Date Printed:

Analytical Chemistry Department 23-MAR-1992 13:58

Results of Analyses

AnaLIS 10: 910408-029 Project: G132 001C Customer Sample ID: BOOF94
Customer: KESSNER/BUTCHER - Requisiti on Number:

Date Sampled: 3-APR-1991 Date Sample Received: 5-APR- 1991
Sampled By: Date Sample Completed: 19-MAR- 1992

Material Description: WATER Date Sample Approved:
Program Manager: DL AMBURGEY (# 28912 Result has been Corrected for Spike

Limit QA Date
Procedure No.

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

Analysis

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

Result Q oual

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

of

- ---

Error

------

Units

---- -------

Analyst

--- -------

File Nudber Coapleted

***** Radioch emistry Laboratory *****
-------- ------------- -----------

EC-134 Cesium-137 0.93 +/- 3.3 pCi/L 900028 ENV-523 7-JUN-1991
EC-134 Cobalt-60 1.53E1 +/- 3.5E0 pCi/l DK MANN
EPA-900.0 Alpha Activity 2.49 +/- 1.4 pCi/L 900028 ENV-523 23-MAY-1991
EPA-900.0 Beta Activity 5.42E2 +/- 14.5 pCi/L 900028 ENV-523 23-MAY-1991
EPA-903.0 Radium .-34 +/- .34 pCi/L DS VAUGHN ENV-523 4-MAY-1991
EPA-905.0 Tritiua 4.2E3 +/- 6.2E2 pCi/L DS VAUGHN ENV-523 4-MAY-1991
EPA-906.0 Strontium 1.35 +/- 0.9 pCi/L VS ARMSTRONG ENV-523 6-FEB-1992
IHA-485 Uranium Alpha Activity 0.00 +/- 1.9 pCi/L 900028 ENV-523 30-MAY-1991
TP-1628 Technetiun-99 3.53E3 +/- 1.6E3 pCi/L 900028 ENV-523 16-MAY-1991
TP-1635 Plutonium NA +/- pCi/L 900028 ENV-523 30-MAY-1991
TP-1635 Plutonium-238 0.00 +/- 1.5 pCi/L 900028 ENV-523 30-MAY-1991
TP-1635 Plutonium-239 0.87 +/- 1.2 pCi/L 900028 ENV-523 30-14AY-1991

Prep (BNA- CLP)

pH = 6
Date Extracted = 11-APR-1991

Sample Volume Extracted (mL) = 1000

Extraction Method = Separatory Funnel

Extraction Solvent = Methylene Chloride
Extraction Cleanup = Sodium Sulfate

Final Volume of Extract (mL) = 1.0

Associated Blank = 910411-095

Prep (Pest- CLP)

pH = 6

Date Extracted = 9-APR-1991
Saaple Volume Extracted (mL) = 1000

Extraction Method = Separatory Funnel
Extraction Solvent = Methylene Chloride

Extraction Cleanup = Sodium Sulfate
Final Volume of Extract (nR.) = 10.0

Associated Blank = 910409-040

Replicate Results of Analysis

Analysis

Uraniua Alpha Activity

Plutonium-238

Replicate

Results Results RPD

---------- ---------- -----
0.00 0 0.0

0.00 0 0.0



{' . \

Spike Recovery Data

Unspike Amount Spike Amount Percent
Anatysis

____________________
ResuLt

_
Spike Resutt Units Recovered Recovered

***** UnKnown Lab *****

__ ________ ________ ________ ________ __ _________ _________

CYANIDE 0.038 0.1 0.147 OV/L 0.109 109.0
TECHNETIUM-99 3.53E3 12420 16600 pCi/L 13070. 105.2

15
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Science Applications International Corporation

An Employee-Owned Company

Mr. Mark A. Buckmaster
Westinghouse Hanford Company
P.O. Box 1970, MSIN H4-55
Richland, WA 99352

1043-PKB.92
September 18, 1992

Subject: Deliverable for 200-BP-1 Data Validation, Task Order 5-92-19, WHC Contract
No. MLW-SVV-073750

Dear Mr. Buckmaster:

Enclosed is the subject deliverable required by the referenced SAIC Task Order and WHC
contract. Included in this deliverable, please find a copy of the Data Validation Report for Data
Package BOOFH5. This deliverable was prepared by Golder Associates with support from Ken
Ridgway of SAIC under the direction of Mr. Kent Angelos.

Should you have any questions, please do not hesitate to contact the following: Mr. Kent
Angelos of Golder Associates at (206) 883-0777, Mr. Mike Hoxie or myself at (509) 943-3133.

Sincerely yours,

SCIENCE APPLICATIONS IIVTII2NATIONAL CORPORATION

P. K. Brockman
Program Manager

PKB/mkc

Enclosures

cc w/encl:
B. Bechtold, WHC
LB/Task S-92-19 Deliv File

cc w/o encl:
R. Henckel, WHC
D. Martin, Albq
D. Wilson, Whc

i2

<<o`
G^;TO 1 199210-

s$G95b^2
.

2 G^^R^SHv',<^BC.;;[
Gc?iTRO^, .C

cc: w/encl (including original data package):
D. Leech, WHC

1845 Terminal Drive, Suite 202, Richland, Washington 99352 (509) 943-3133

Othe: SAIC Ollices: Albupuerpue, Bosron, Colorado SPrings, Deyron. HunsWll; las veges, Los Angeles, Mclean, Oak Ridge, Orlando. Palo Alto, San Dlago, Seattle, and Tucson



APPENDIX B

DATA VALIDATION DOCUMENTATION

SDG: BOOFHS

SAMPLES: BOOFH5, BOOFH6, B00F94, BOOF95

CONTAINS:

ATTACHMENT 1- GLOSSARY OF DATA REPORTING QUALIFIERS
ATTACHMENT 2- SUMMARY OF DATA QUALIFICATIONS
ATTACHMENT 3- AS QUALIFIED LABORATORY DATA
ATTACHMENT 4- DATA VALIDATION SUPPORTING DOCUMENTATION



ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS

Indicates the compound or analyte was analyzed for and detected. The value
reported is less than the contract required quantitation limit (CRQL) but greater than
the instrument detection limit (IDL).

U - Indicates the compound or analyte was analyzed for and not detected. The value
reported is the sample quantitation limit corrected for sample dilution and moisture
content by the laboratory. The data are usable for decision making purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected. Due to
identified quality control deficiency identified during data validation the value
reported may not accurately reflect the sample quantitation limit. The data are
usable for decision making purposes.

J - Indicates the compound or analyte was analyzed for and detected. The associated
value is estimated but the data are usable for decision making processes.

R - Indicates the compound or analyte was analyzed for and due to an identified quality
control deficiency the data are unusable.

NJ - Indicates presumptive evidence of a compound at an estimated value.

N - Indicates presumptive evidence of a compound.



ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS



WHC-SD-EN-SPP-002, Rev. 1

DATA QUALIFICATION SUMMARY - FORM B-7

\

SDG: ^- REVIEVVER ^ DATE: j„^^^ PAGELOF

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

74

r

^yT^E'Z'-e f

eze

L un ^C"'^,/
j I

3 '^^l'k^.°^l^G'1'2^ 1

^^lu^e J 3

^t«^1-a-

B-7



WHC-SD-EN-SPP-002, Rev. I

DATA QUALIFICATION SUMMARY - FORM B-7

SDG: REVIEVVER: l^0 DATE: PAGEjOP

COIvfMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

/ Q .

^ L^ ^! ^

y

z-J-

Ca^.- 6£>l,ilGl k^

B-7



WHC-SD-EN-SPP-002, Rev. I

DATA QUALIFlCATION SUMMARY - FORM B-7

k_

t

SDG: DATE: ^% L PAGE,LOF^

COMMENTS: -s

COMPOUND QUALIFTER SAMPLES
AFFECTED

REASON

H-7



WHC-SD-EN-SPP-002, Rev. 1
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: MARTIN MARIETTA Contract: 0288

Lab Code: K25 Case No.: G132-001GSAS No.: NA

Matrix: (soil/water) WATER

EPA SAMPLE NO

BOOFH5

SDG No.:BOOFH5

Lab Sample ID: 910403-102

Sample wt/vol: 5 (g/mL).ML Lab File ID: >08657

Level: ( low/med) LOW Date Received: 3/31/91

X Moist ure: not dec. NA Date Analyzed: 4/05/91

Column: (pack/cap) CAP Dilution Factor: 1.00000

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

14

74-87-3--------- Chloromethane I 10.
I I
IU 11

74-83-9--------- Bromomethane I 10. IU
75-01-4---------Vinyl Chloride 1 10. 1U 1
75-00-3--------- Chloroethane I 10. IU I
75-09-2--------- Methylene_Chloride 1 5. IU I
67-64-1--------- Acetone 1 10. +ti-'G(S1
75-15-0---------Carbon Disulfide I - 5. IU I
75-35-4--------- 1,1-Dichloroethene I 5. IU 1

75-34-3--------- 1,1-Dichloroethane I 5. IU I

540-59-0-------- 1,2-Dichloroethene_(total)_I 5. IU 1,
67-66-3--------- Chloroform I 5. IU
107-06-2-------- 1,2-Dichleroethane I 5. IU I
78-93-3--------- 2-Butanone I 10. 444-LCTI
71-55-6--------- 1,1,1-Trichloroethane 5. IU
56-23-5---------Carbon Tetrachloride I 5. IU I
108-05-4--------Vinyl Acetate I 10. IU I
75-27-4--------- Bromodichloromethane 1 5. IU I
7B-87-5--------- 1,2-Dichloropropane 1 5. IU I
10061-01-5------ cis-1,3-Dichloropropene I 5. IU 1
79-01-6--------- Trichloroethene I 5. IU 1

124-48-1-------- Dibromochloromethane 1 5. IU 1
79-00-5--------- 1,1,2-Trichloroethane 1 5. IU 1

71-43-2---------8enzene I 5. IU 1
10061-02-6------ trans-1,3-Dichloropropene_I 5. IU 1

75-25-2--------- Bromoform 5. IU
108-10-1--------4-Methyl-2-pentanone I 10. IU

`591-78-6-------- 2-Hexanone 1 10. IT1
127-1B-4--------Tetrachloroethnne 1 5. IU I
79-34-5--------- 1,1,2,2-Tetrachloroethane_1 5. IU I
108-88-3-------- Toluene I 5. IU
108-90-7--------Chlorobenzene I 5. IU I
100-41-4-------- Ethylbenzene I 5. IU I
100-42-5-------- Styrene I 5. IU I
1330-20-7-------Xylene (total) I 5. IU

I

Blk:FORM I VOA 1/87 Rek



25

:.ATiLE ;)RGAN_--S :._^?.__c= =EE'?'

Lab 'r?ame -R-'.iMaRI-T°'A tract: 0289

aG Ccde: Y_- '' Case N•J : "^ _ G/G '.. :^ NO. : SDG L.O. : °07F5

Matrix: . eoi_, aater) `.^T:E

Sample wt/'rol: ..^_

Level: (low/med) LOW

M,oi_-ture: not dec.

Column: ,:.ac:_; cap) CAP

Lab Sample ID: 21C404-n22

Lab File ID: 0408020

Date Received: `:4/05/9'

Date Analyzed: 74/1OZ91

Dilution Factor: : ^

CNCE:? _'RATION
;g/L or .;s/u€

GVITC :
.

.
• -,. ---------C11loromet:_a== , .,̀ s.- ^

'•.-33-2---------Bromomett:r-•r.e
'' - --VinYl Ch_!._;,.,ide :1 ] G,° ^U/y

75-00-5--------- Chlcroet. _.. to
,

: IT ^Wf.
75-{!?-'-'--------- MethYl•sne h_'ri•3e D
67 64-'=--- - ---Acetone :-Bd' u^

---------CarboIl Di3'. t fldE. _
,", 5-35-4 --------- 11-Dichl.:rce-.hen_ 5 ,L'

75-34-=---------1,1-Dichloroe=`,ane 0
-i--------- 1,2-Dichloroet_.er_e(Totali ^J:

33 _--------- Chlcroform 7
_ 7-._-=-------- ,3-Dichlora_t-an_

--------- -_FJ`u :;an0:c r'

-_ oetr nllP: _ .-•-
rbcn % zac^I .,ri3e

-------- yMn?i_ ACe=a::e •^ .'s3" ^^

thane i? -

----------- --DiC}21^:rGy.yrC^y_c:Ile i?

•.^'i,6^-..__rj------ C1S-1,:-1-Ch'•_,:,rcpro^:ene L'
'f_061-._-6------Trans-1,3-Dicileropropene 5 ;.I_J^Gi

---------Trichlorce-chelle 5
, ..,.24_s ,̂ -.--------- ibromochloro:r.et^-ane.. ` b2.`

";-0 0-•-.---------1,1,2--
i?

---Bromoform
------------ 4 - M ,°_ _ti y' i -n-. F m.t-_ __.,anone _C

ul ' --------2-xexanone
.2"_ • -

- 4 -- ------T• t 2
.^
...t.

..:
1

t
1 _, ^ J 5

t .
. _. __^ _c:: ce ..

^^? ^ ---------T•^luene ^
_• 1o- ŷ ^_"___ - ---- C^ilorobel:.-e2:e.,^ i. ^

..

"Ci_4__,}__-__-__EthYlbeI:a_ne
-_ ____-__-Jtyrerie

71

------- YYi=I:°_ tT

VOA ' .': 7 S
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name:MARTIN MARIETTA Contract:0288

e
Lab Code; 1<25 Case No.: G132-001SAS No.: NA

Matrix: (soil/water) WATER

Sample wt/vol: 1000 (g/mL) mL

Level: ( low/med) LOW

91 Moisture: not dec.NA dec. NA

Extraction: ( Sepf/Cont/Sonc) SEPF

GPC Cleanup: (Y/N) N pH:7.0

BL1^ : 91o tio8'- zsz
CAS NO. COMPOUND

167

EPA SAMPLE NC

I
.1 BOOFH5

I

SDG No.: 44A Soc fFld!

Lab Sample ID: 910403-102

Lab File ID: >11281

Date Received: 03/31/91

Date Extracted:04/07/91

Date Analyzed: 4/11/91

Dilution Factor: 1.0

CONCENTRATION UNITS:
( ug/L or ug/Kg) ug/L Q

I 108-95-2--------Phenol
I 111-44-4-------- bis(2-Chloroethyl)Ether I
95-57-8--------- 2-Chlorophenol

I 541-73-1-------- 1,3-Dichlorobenzene
I 106-46-7-------- 1,4-Dichlorobenzene
I 100-51-6--------Benzyl alcohol I
1 95-50-1--------- 1.2-Dichlorobenzene
I 95-48-7---------2-Methylphenol I
39638-32-9------ bis(2-chloroisopropyi)ether_I

I 106-44-5--------4-Methylphenol
621-64-7-------- N-Nitroso-Di-n-propyiamine_!

! 67-72-1--------- Hexachloroethane
I 98-95-3--------- Nitrobenzene

I78-59-1 --------- Isophorone
88-75-5---------2-Nitrophenol I

I 105-67-9-------- 2,4-Dimethylphenol I
I 65-85-0--------- Benzoic acid I
I 111-91-1-------- bis(2-Chloroethoxy)methane_I
I 120-83-2--------2,4-Dichlorophenol I
I 120-82-1 -------- 1,2,4-Trichlorobenzene I
I 91-20-3--------- Naphthalene I
I 106-47-8-------- 4-Chloroaniline
87-68-3--------- Hexachlorobutadiene I

I 59-50-7---------4-Chloro-3-methylphenol I
I 91-57-6--------- 2-Methylnaphthalene I
I 77-47-4---------Hexachlorocyclopentadiene_I
88-06-2---------2,4,6-Trichlorophenol I

I 95-95-4--------- 2,4,5-Trichlorophenol I
91-58-7--------- 2-Chloronaphthalene I

1 88-74-4--------- 2-Nitroaniline 1

^

I 131-11-3-------- Dimet.hylphthalate I
I 208-96-8-------- Acenaphthylene I
1 606-20-2--------2,6-Dinitrotoluene

^

FORM I SV-1

0088

10.
10.
to.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
50.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
50.
10.
50.
10.
10.
10.

1/87
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1C
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NC

BOOFH5
Lab Name:MARTIN MARIETTA Contract:0288

e
Lab Code: K25 Case No.: G132-001SAS No.: NA SDG No.: f4A 6oo FHS

Matrix: (soil/water) WATER Lab Sample ID; 910403-102

Sample wt/vol: 1000 (g/mL) mL

Level: ( low/med) LOW

% Moisture: not dec.NA dec. NA

Extraction: ( Sepf/Cont/Sonc) SEPF

GPC Cleanuo: (Y/N) N pH:7.0

Lab File ID: >11281

Date Received: 03/31/91

Date Extracted:04/07/91

Date Analyzed: 4/11/91

Dilution Factor: 1.0

,fll
/1j

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L Q

99-09-2--------- 3-Nitroaniline

83-32-9---------Acenaphthene

51-28-5--------- 2,4-Dinitrophenol I

100-02-7-------- 4-Nitrophenol I

132-64-9-------- Dibenzofuran I
121-14-2-------- 2,4-Dinitrotoluene I
84-66-2--------- Diethylphthalate 1
7005-72-3------- 4-Chlorophenyl-phenylether_I

86-73-7--------- Fluorene I

100-01-6-------- 4-Nitroaniline

534-52-1-------- 4,6-Dinitro-2-methylphenol_I
86-30-6--------- N-Nitrosodiphenylamine (1)_I
101-55-3-------- 4-Bromophenyl-phen,ylether_I
118-74-1-------- Hexachlorobenzene I

87-86-5--------- Pentachlorophenol I
85-01-8--------- Phenanthrene I
120-12-7--------Anthracene I
84-74-2--------- Di-n-butylphthalate I
206-44-0-------- Fluoranthene

129-00-0-------- Pyrene I
85-68-7--------- Butylbenzylphthalate I
91-94-1--------- 3,3'-Dichlorobenzidine
56-55-3--------- Benzo(a)anthracene I
218-01-9-------- Chrysene I
117-81-7-------- bis(2-Ethylhexyl)phthalate_I
117-84-0--------Di-n-octylphthalate
205-99-2-------- Benzo(b)fluoranthene I
207-08-9-------- Benzo(k)fluoranthene I
50-32-8--------- Benzo(a)pyrene I
193-39-5-------- Indeno(1,2,3-cd)pyrene I
53-70-3--------- Dibenz(a,h)anthracene
191-24-2-------- Benzo(g,h,i)perylene

) - Cannot be separated from Diphenylamine

FORM I SV-2

50. Id^
10. IU I
50. IU I
50. IU I
10. IU I
10. IU I
10. IU I

10. IU
10. lU I
50. IU
50. IU
10. IU I
10. IU I
10. IU
50. IU I
10. lU I
10. IU I
10. IU I
10. IU I
10. IU I
10. IU
20. IU I
10. IU I
10. IU I
10. IU I
10. IU I
10. IU I
10. IU I
10. IU
10. IU I
10. IU / I
10. IUV

1
I

1/87 '
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18 EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

I B00F94
Lab Name:MARTIN MARIETTA Contract:0288 I

Lab Code: K25 Case No.:G132-001C SAS No.: IdA SDG No.: BOOFHS

Matrix: (soil/water) WATER Lab Sample ID: 910408-029

Sample wt/vol: 1000 (g/mL) mL

Level: ( low/med) LOW

% Moisture: not dec.NA dec. NA

Extraction: (Sepf/Cont,'Sonc) SEPF

GPC Cleanup: (Y/N) N pH:6.0

CAS NO. COMPOUND

Lab File ID: >11311

Date Received: 04/05/91

Date Extracted:04/11/91

Date Analyzed: 4/15/91

"/Dilution Factor: 1.0 ^

CONCENTRAT I DN UN I TS: ^J!!
( ug/L or ug/Ka) ug/L Q

108-95-2--------Phenol 10. I
^

Vli
111-44-4-------- bis(2-Chloroethyl)Ether I 10. I 1
95-57-8---------2-Chlorophenol I 10. III J
541-73-1-------- 1,3-Dichlorobenzene 10.

T
I^ I

106-46-7-------- 1.4-Dichlorobenzene I 10. I
100-51-6-------- 6enzyl alcohol I 10. 1
95-50-1--------- 1,2-Dichlorobenzene I 10. 1 1

95-48----------- 2-Methvlphenol I 10. i I
39638-32-9------ bis(2-chloroisopropyl)ether_I 10. I i I
106-44-5=-------µ-itethylphenol 10. I I
621-64-7-------- N-Nitroso-Di-n-propylam3ne_! 10. 1 I
67--2-1--------- Hexachloroethane I 10. I
98-'95-3--------- Nitroben-<ene 10. I

78-59-1--------- Isophorone I 10. I ^ I

88-75-5--------- 2-Nitrophenol I 10. 1 4 I

105-67-9-------- =,4-Dimethylphenol I 10. 1 I

65-85-0---------Benzoic acid I 50. I i

111-91-1-------- bis(2-Chloroethoxy)methane_ I 10. I I-

1'_0-83-2-------- 2,4-Dichlorophenol I 10. I 1

120-82-1-------- 1,2,4-Trichlorobenzene I 10. I 1

91-20-3---------Naphthalene I 10. I

106-47-8-------- 4-Chloroaniline I 10. I I

87-68-3--------- Hexachlorobutadiene I 10. I ^ I

59-50------------:-Chloro-3-methylphenol I 10. I I

91-57-6--------- 2-Methylnaphthalene I 10. I {
77-47-4--------- Hexachlorocyclopentadiene_ I 10. I I I

88-06-'2--------- 2,4,li-Trichlorophenol I 10.
^

1 I

95-Q5-4--------- 2,4,5-Trichlorophenol I 50. 1 ^. I

91-58-?--------- 2-Chloronaphthalene I 10. L̂ I
88-74-4--------- 2-Nitroaniline I 50. 1 lj
131-11-3-------- Dimethylphthalate I 10.

`
1

J
I

208-96-8-------- Acenaphthylene I_ 10. 1 I
^606-20-2-------- 2,6-Dinitrotoluene I 10. 1

I
I

•' I

enoM , cl I I •e^



- 1.78

1C
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name:MARTIN MARIETTA Contract:0288

Lab Code: K25 Case No.:G132-001C SAS No.: NA

EPA SAMPLE NO.

I
B00F94 I

SDG No.: BOOFH5

Matrix: ( soil/water) WATER LabSample ID: 910408-029

Sample wt/vol: 1000 (g/mL) mL Lab File ID: >11311

Level: (low/med) LOW Date Received: 04/05/91

t'1oisture: not dec.NA dec. NA Date Extracted:04/11/91

Extraction: (Sepf/Cont/Sonc) SEPF Date Analyzed: 4/15/91

GPC '_'leanuo: (Y/N) N oii:6.0 Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (uq/L or uq/Kq) uq/L Q

^I
99-09-2--------- 3-Nitroaniline I 50. II I

83-32-9--------- Acenaphthene 1 10. I I

51-28-5--------- 2,4-Dinitrophenol I 50. 1 I
100-02-7-------- 4-Nitroohenol I 50. I I
132-64-9-------- Dibenzofuran I 10. I I
121-14-2-------- 2,4-Dinitrotoluene I 10. I I

84-66-2--------- Diethylphthalate I 10. kJ
7005-72-3-------4-Chlorovhenyl-phenylether_-I 10. IjU
86-73-7--------- Fluorene 10.

I 100-01-6-------- 4-Nitroaniline I 50. I I
534-52-1--------4,6-Dinitro-2-methylphenol_I 50. I^ I
•_6-30-0--------- N-Nitrosodipheny^lamine C1?_ I 10. 1
101-55-3-------- 4-Bromophenyl-phenylether_I 10. 1 1 I I

I 118-74-1--------Hexachlorobenzene I 10. 1 I
I 87-86-5--------- Pentachlorophenol I 50. I^
I 85-01-8--------- Phenanthrene I 10. I I
I 120-12-7-------- Anthracene 10. I I
84-74-2--------- Di-n-butylphthalate 10. I 1

I 2'06-44-0-------- Fluoranthene I 10. I I
I 129-00-0--------Pyrene I 10. I1D I

I 85-68-7--------- Butylbenzylphthalate I 10. 141 ^ 1
Ii 91-94-1---------3,3'-Dichlorobenzidine I 20. 11^J I

I 56-55-3--------- Benzo(a)anthracene 10. IW I

I 218-01-9-------- Chrysene 1 to. 10 j I

117-81---------- bis(2-Ethylhexyl)phthalate_1 10. il'J 1

I 117-84-0-------- Di-n-octylphthalate1 10. IU I

205-99-2-------- Benzo!b)fluoranthene I 10. IU
I 207-08-9-------- Benzo(k)fluoranthene I to. IL)

50-32-8--------- Benzo(oipyrene I 10. IU
193-39-5-------- Indeno( 1,2,3-cd)pyrene I 10. IU
53-70-3--------- Dibenz%a,h)anthracene I 10. IU I

I 191-24-2-------- Benzo!o,h.i)perylene I 10. IG V I

f1) - Cannot be separated from Diphenylamine

iCa=H I. CtI_n , 0^ O.



- 1i9

IF EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I I
I B00F94 I

Lab Name:MARTIN MARIETTA Contract:0288 1 I

c
Lab Code: K25 Case No .: G132-001SAS No.: NA SDG No.. NA 6ooFHs

Matrix: (soil/water) WATER Lab Sample ID: 910408-029

Sample wt/vol: 1000 (g/mL) mL Lab File ID: >11311

Level: (low/med) LOW Date Received: 04/05/91

% Moisture: not dec. NA dec. NA Date Extracted :04/11/91

Extraction: (Sepf/C ont/Son c) SEPF Date Analyzed: 4/15/91

GPC Cleanup: (Y/N) N pH:6.0 Dilu tion Facto r:1 ^.00000

CONCENTRATION UNITS:
Number TICs found:l (ug/L or ug/Ka) ug/L

1 CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q
^acvice=c=cccaa=e^^=aeceaanvcsavcccmcaecanacccc^caaamaaa^caasssaacascalaaasal

-..-
I
^ FORM I SU-TIC 1/87 Rev.

W/G^/ ^
9f17191



1D
PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name: Martin Marietta

Lab Code: K-25 Case No.:

Matrix (soil/water): Water

Sample wt/vol: 1000 (g/mL) ml

Level (low/med): low

% Moisture: not dec. dec.

Extraction (SepF/Cont/Sonc): SepF

GPC Cleanup (Y/N): N pH: 7

CAS NO COMPOUND

Contract: 2/88

C%9^

EPA SAMPLE NO.

BOOFH5

SAS No.: N/A SDG No.: BOOFH5

Lab Sample ID: 910403-102

Lab File ID:

Date Received: 03/31/91

Date Extracted: 04/07/91

Date Analyzed: 05/06/91

Dilution Factor: 1

CONCENTRATION UNITS:
(ug/L or ug/Kg): ug/L Q

319-84-6-------- alpha-BHC 0.050 ^
319-85-7--------beta-BHC

_
0.050

319-86-8--------delta-BHC 0.050 ^
58-89-9---------gamma-BHC (Lindane) 0.050_
76-44-8---------Heptachlor 0.050 U
309-00-2--------Aldrin 0.050

_
_U

1024-57-3-------Heptachlor epoxide 0.050_ U
959-98-8--------Endosulfan I 0.050
60-57-1---------Dieldrin

_
0.10

72-55-9---------- 4,4'-DDE 0.10_
72-20-8---------Endrin 0.10
33213-65-9------Endosulfan II 0.10
72-54-8--------- 4,4'-DDD 0.10
1031-07-8-------Endosulfan sulfate 0.10
50-29-3---------4,4'-DDT 0.10
72-43-5---------Methoxychlor

_
0.50

53494-70-5------Endrin ketone
_

0.10
5103-71-9------- alpha-Chlordane 0.50
5103-74-2-------gamma-Chlordane 0.50- U
8001-35-2-------Toxaphene

_
1.0

12674-11-2------Aroclor-1016
-

0.50
11104-28-2------Aroclor-1221 0.50 U
11141-16-5------Aroclor-1232 0.50 U
53469-21-9------Aroclor-1242 0.50

_
U

12672-29-6------Aroclor-1248 0.50
_
U

11097-69-1------Aroclor-1254
_

1.0 U
11096-82-5------Aroclor-1260 1.0

-

_
U
-- r

N^

FORM I PEST 1/87 Rev.



1D
PESTICIDE ORGANICS ANALYSIS DATA SHEET

^..a Name: Martin Marietta

Lab Code: K-25 Case No.:

Contract: 2/88

291
EPA SAMPLE NO.

BOOF94

SAS No.: N/A SDG No.: BOOFH5

Matrix (soil/water): Water Lab Sample ID: 910408-029

Sample.wt/vol: 1000 (g/mL) ml

Level (low/med): low

% Moisture: not dec. dec.

Extraction (SepF/Cont/Sonc): SepF

GPC Cleanup (Y/N): N pH: 6

CAS NO. COMPOUND

Lab File ID:

Date Received: 04/05/91

Date Extracted: 04/09/91

Date Analyzed: 05/06/91

Dilution Factor: 1

CONCENTRATION UNITS:
(ug/L or ug/Kg): ug/L Q

319-84-6--------alpha-
319-85-7--------beta-B
319-86-8-------- delta-

76-44=8---------Heptachlor
309-00-2--------Aldrin
1024-57-3-------Heptachlor epoxide
959-98-8--------Endosulfan I
60-57-1--------- Dieldrin
72-55-9---------4,4'-DDE
72-20-8---------Endrin
33213-65-9------Endosulfan II
72-54-8---------4,4'-DDD
1031-07-8-------Endosulfan sulfate
50-29-3---------4,4'-DDT
72-43-5---------Methoxychlor
53494-70-5------Endrin ketone
5103-71-9-------alpha-Chlordane
5103-74-2------- gamma-Chlordane
8001-35-2-------Toxaphene
12674-11-2------Aroclor-1016
11104-28-2------Aroclor-1221
11141-16-5------Aroclor-1232
53469-21-9------Aroclor-1242
12672-29-6------Aroclor-1248
11097-69-1------Aroclor-1254
11096-82-5------Aroclor-1260

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050_
0.10
0.10
0.10
0.10

0.10
0.10
0.10
0.50
0.10
0.50
0.50_
1.0
0.50
0.50
0.50
0.50
0.50
1.0 +

_U
_U
U

_U
U

_U^
_U
_U
U

_U
U
U

_U
_U
U

_U
_U
_U
U

_U
U
U

_U
U

_U
U
U

FORM I PEST 1/87 Rev.



ENVIROFORMS/CLP 788 14

SAMPLE NO.
1

INORGANIC ANALYSIS DATA SHEET
BOOFHS

.,ab Name: MARTIN MARIETTA . Contract:

Lab Code: K25 Case No.: SAS No.: SDG No.: BOOFH5

Matrix (soil/water): WATER Lab Sample ID: 910403-102

Level (low/med): LOW Date Received: 03/31/91

76 Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C

111
Q

7429-90-5 Aluminum 33.2
7440-36-0 Antimony 50.0
7440-39-3 Barium 29.0
7440-41-7 Beryllium 0.30

Bismuth 50.0
7440-43-9 Cadmium 3.0 U-
7440-70-2 Calcium 37100
7440-47-3 Chromium 10.0
7440-48-4 Cobalt 5.0
7440-50-8 Copper 4.0 U
7439-89-6 Iron 138
7439-95-4 Maqnesium 11300
7439-96-5 Manganese 6.6^
7440-02-0 Nickel 10.0
7440-09-7 Potassium 4930
7440-22-4 Silver 6.0
7440-23-5 Sodium 16000

Strontium 185
Tin 37.8

7440-62-2 Vanadium 15.6
7440-66-6 Zinc 7.3 B

ly

P I /^
P
P
P
P
P
P
P
P
P

P
P

P
P T
P
P
P
P

Z'

Color Before: COLORLESS Clarity Before: CLEAR Texture:

Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:
K-25 Analytical Chemistry Department ANALIS ID #: 910403-102

FORM I - IN 7/88



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

BOOFH5
Lab Name: MARTIN MARIETTA_K25_SITE_ Contract: HANFORD- ^

Lab Code: K25ACD Case No.: SAS No.: SDG No.: BOOFHS

Matrix (soil/water): WATER Lab Sample ID: 910403-102

Level (low/med): LOW^ Date Received: 03/31%91

^ Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum_
7440-36-0 Antimony
7440-38-2

_
Arsenic 5.5

7440-39-3 Barium _
7440-41-7 Beryllium
7440-43-9 Cadmium

_

7440-70-2 Calcium
_
_

7440-47-3 Chromium
7440-48-4

_
Cobalt

_

7440-50-8 Copper _
7439-89-6

_
Iron

7439-92-1 Lead 9.6
7439-95-4 Magnesium
7439-96-5 Manganese

_

7439-97-6 Mercury_ 0.17 U
7440-02-0 Nickel _
7440-09-7 Potassium
7782-49-2 Selenium 2.0
7440-22-4 Silver
7440-23-5 Sodium -

7440-28-0
7440-62-2

Thallium
Vanadium_

0 1 4 W_

7440-66-6 Zinc
_

Cyanide_

Color Before: COLORLESS

Color'After: COLORLESS

Comments:

Clarity Before: CLEAR_

Clarity After: CLEAR_

FORM I - IN

M

15

NR
NR
F
NR
NR
NR
NR
NR
NR
NR
NR
F_
NR
NR
CV
NR
NR
F
NR
NR
F
NR

NR
I ////

lf'fl^

Texture:

Artifacts:

3/90
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U.S. EPA - CLP

' 1
INORGANIC ANALYSIS DATA SHEET

Lab Name: Y60-r i"i n Y' I G'^ iR4^A

Lab Code: Case No.:

Matrix (soil/water): V°^v

Contract:

SAS No.:

EPA SAMPLE NO.

I

I 1^oo FN 5'

SDG No. : 800F N S

Lab Sample ID: 9/003-101

Level ( low/med): Date Received: 3-3/-9 I

k Solids: I / A
S/jS )/f/9

Concentration Units eag-/q^ or mg/kg dry weight)

I I I I I I
ICAS No. I Analyte IConcentration(CI Q ( M
I I 1 I_I I-
17429-90-5 IAluminum_I I_I I_
17440-36-0 IAntimony_1 _J I_
17440-38-2 (Arsenic,_I I_-
17440-39-3 (Barium-i 1_1
17440-41-7 (Beryllium( I_I I_
17440-43-9 Cadmium_1 1_I 1_
17440-70-2 ICalcium,l 1_1 1 _
17440-47-3 IChromium 1 I_I 1_
17440-48-4 ICobalt_I (_)
17440-50-e jCOPPer_ I 1_I I-
17439-89-6 Ilron ) )_I _
17439-92-1 ILaadT_I I_I ^
17439-95-4 IMagnesium( I_I 1_
17439-96-5 IManganesel I

Color Before:

Color After:

Comments:

17439-97-6 IMercury I _1 I_I ^
17440-02-0 NickelTl _I I_I r^ /^
17440-09-7 Potassium( I_I I_I k/,17782-49-2 ( selenium l I_I I_I S
17440-22-4 ISilver_1 I_I I_I
17440-23-5 ISodium I I_I I_I
17440-28-0 IThallinm_1
17440-62-2 ( Vanadium 1
17440-66-6 IZinC I I_I I^I
I Icyanide_i
I I I I_I I_ I

Clarity Before: Texture: _

Clarity After: Artifacts: ,

FORM I - IN 3/90



ENVIROFORMS/CLP 788 17

SAMPLE NO.
1

INORGANIC ANALYSIS DATA SHEET
I BOOFH6

Lab Name: MARTIN MARIETTA Contract:

Lab Code: K25 Case No.: SAS No.: SDG No.: BOOFH5

Matrix (soil/water): WATER Lab Sample ID: 910403-103

Level (low/med): LOW Date Received: 03/31/91

& Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum 24.9
7440-36-0 Antimony 50.0 U
7440-39-3 Barium 28.9 B
7440-41-7 Beryllium 0.30 U

Bismuth 50.0
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 37100
7440-47-3 Chromium 10.0 U
7440-48-4 Cobalt 5.0 U
7440-50-8 Copper 4.0 U
7439-89-6 Iron 28.7
7439-95-4 Magnesium 11400
7439-96-5 Manctanese 3.8

_
B

7440-02-0 Nickel 10.0 U

7440-09-7 Potassium 4880 B
7440-22-4 Silver 6.0 U
7440-23-5 Sodium 16000

Strontium 186
Tin 30.0

_
-

7440-62-2 Vanadium 13.9 B
7440-66-6 Zinc 1.3 B

M

P IZe
P
P
P
P
P

1<

P
P
P
P
P
P
P
P
P

p:T
P
P 1C,
P
P

Color Before: COLORLESS Clarity Before: CLEAR Texture:

Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments :
K-25 Analytical Chemistry Department ANALIS ID #: 910403-103

FORM I - IN 7/88



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: MARTIN MARIETTA K25_SITE_ Contract: HANFORD_ I

Lab Code: K25ACD Case No.: SAS No.: SDG No.: BOOFH5

Matrix (soil/water): WATER Lab Sample ID: 910403-103

Level (low/med): LOW Date Received: 03/31/91

^ Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum
7440-36-0

_
Antimony

7440-38-2
_

Arsenic_ 6.8 B
7440-39-3 Barium
7440-41-7 Beryllium

_
_

7440-43-9 Cadmium _
7440-70-2 Calcium _
7440-47-3 Chromium
7440-48-4

_
Cobalt

_

7440-50-8 Copper_
_
_

7439-89-6 Iron
7439-92-1 Lead 2.0 U
7439-95-4 Magnesium
7439-96-5 Manganese

_

7439-97-6 Mercury_ 0.17 U
7440-02-0 Nickel
7440-09-7 Potassium

_

7782-49-2 Selenium 2.0
_
U

7440-22-4
_

Silver
7440-23-5 Sodium

_

7440-28-0
7440-62-2

Thallium
Vanadium_

6.0
_

7440-66-6 Zinc _
Cyanide_ _

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEP.R_

Clarity After: CLEAR_

EPA SAMPLE NO.

M

NR
NR
F
NR
NR
NR
NR
NR
NR
NR
NR
F_
NR
NR
CV
NR
NR
F_
NR
NR ^
F_ ^
NR ^

^ l
Texture:

Artifacts:
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ENVIROFORMS/CLP 788 9

SAMPLE NO.
1

INORGANIC ANALYSIS DATA SHEET
BOOF94

Lab Name: MARTIN MARIETTA Contract:

Lab Code: K25 Case No.: SAS No.: SDG No.: BOOFH5

Matrix (soil/water): WATER Lab Sample ID: 910408-029

Level (low/med): LOW Date Received: 04/05/91

^ Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum 60.2
7440-36-0 Antimony 50.0 U
7440-39-3 Barium 21.9 B
7440-41-7 Beryllium 0.30 U

Bismuth 50.0
_

7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 35100
7440-47-3 Chromium 22.3

_

7440-48-4 Cobalt 5.0 U
7440-50-8 Copper 4.0 U
7439-89-6 Iron 111
7439-95-4 Magnesium 10400

_

7439-96-5 Manganese 2.6 B
7440-02-0 Nickel 10.0 U

7440-09-7 Potassium 5720
_

7440-22-4 Silver 6.0
_
U

7440-23-5 Sodium 24200
Strontium 214
Tin 30.0

_

7440-62-2 Vanadium 21.0 B
7440-66-6 Zinc 1.0 U

M

P I Z_C
p
P
P
P /e
P
P

P
P
P
P
P
P
P

P

P
P -^r-

P

P

Color Before: COLORLESS Clarity Before: CLEAR Texture:

Color After: COLORLESS Clarity After: CLEAR Artifacts:

C`-mments :
K-25 Analytical Chemistry Department ANALIS ID #: 910408-029

FORM I - IN 7/88
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1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

- BOOF94
Lab Name: MARTIN_MARIETTA K25-SITE Contract: HANFOAD- f

Lab Code: K25ACD Case No.: SAS No.: SDG No.: BOOFHS

Matrix (soil/water): WATER Lab Sample ID: 910408-029

Level (low/med): LOW Date Received: 04/05/91

Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum
7440-36-0 Antimony
7440-38-2 Arsenic_ 9.2 B
7440-39-3 Barium_
7440-41-7 Beryllium

_

7440-43-9 Cadmium
_

7440-70-2 Calcium
_

7440-47-3 Chromium_
_

7440-48-4 Cobalt
_

7440-50-8 Copper`
_

7439-89-6 Iron
_

7439-92-1 Lead 2.0 U
7439-95-4 Magnesium
7439-96-5 Manganese

_

7439-97-6 Mercury_ 0.18 B
7440-02-0 Nickel
7440-09-7 Potassium

_

7782-49-2
7440-22-4

Selenium
Silver

2.0
_

7440-23-5 Sodium
_

7440-28-0 Thallium 6.0
_
U

7440-62-2 Vanadium_
7440-66-6 Zinc

_

Cyanide_ _

Color Before: COLORLESS

Color After: COLORLESS

Comments :

Clarity Before: CLEAR_

Clarity After: CLEAR_

FORM I - IN

M

NR
F
NR
NR
NR
NR
NR
NR
NR
NR
F_
NR
NR
CV
NR
NR
F_ GL^
NR
NR
F
NR

NR
/l

/!/`J^

Texture:

J
/

Artifacts: _ _

3/90
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U.S. EPA - CLP

1
INORGANIC ANALYSIS DATA SHEET

Lab Name: roQr h 4 Qr; C4G

Lab Code: Case No.:

Matrix (soil/water): Wd&^'

Level (low/med):

% Solids:

17440-09-7 jPotassiumj I_I I^I
17782-49-2 jSelenium j
17440-22-4 ISilver_j /(/^
17440-23-5 jSodium_j I_I I_I s 7
17440-28-0 jThallium_j I_I I_I o

7Fl

Contract:

SAS No.:

Lab Sampl

EPA SAMPLE NO.

/300^ 9^

SDG No.:

e ID:

Date Received: F -A(o(- i`CE(

Concentration Units (uqtt-or mg/kg dry weight): I}1 L.

I I I I I I I
I CAS No. Analyte ConcentrationjCj Q j M j
I I 1 I_I t_1
17429-90-5 IAluminum_1 I_I i ,I
17440-36-0 IAntimony_1 IJ I_I
17440-38-2 IArsenic_1 I_I I_I
17440-39-3 IBarium I_I I_I
(7440-41-7 j8eryllimj
j7440-43-9 ICadmium I I_I I_I
17440-70-2 jCalcium j
17440-47-3 jChromium J j_j j_I
17440-48-4 Cobalt_
17440-50-8 ICopper I I_I 1_I
17439-89-6 jlron I_I I_I
j 7439-92-1 j I.ead
17439-95-4 jMagnesiumj I_I I_I
17439-96-5 Manganesel
1 74 3 9-97-6 I Merctiry_j I_I I_I
17440-02-0 jNickel.) j _j

17440-62-2 jVanadium I I_I I__I
17440-66-6 j2inc I_I I_I
I ICyan='de_1
I 1 1 I_I I_I

Color Before: Clarity Before: Texture: ^

Color After: Clarity After: Artifacts: _

Comments:

FORM I - IN 3/90



ENVIROFORMS/CLP 788
SAMPLE NO.

:1 2
1

INORGANIC ANALYSIS DATA SHEET
BOOF95

Lab Name: MARTIN MARIETTA - Contract:

Lab Code: K25 Case No.: SAS No.: SDG No.: BOOFH5

Matrix (soil/water): WATER Lab Sample ID: 910408-030

Level (low/med): LOW Date Received: 04/05/91

^ Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum 20.7
7440-36-0 Antimony 50.0 U
7440-39-3 Barium 21.9 B
7440-41-7 Beryllium 0.30 U

Bismuth 50.0
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 35600
7440-47-3 Chromium 12.6

_

7440-48-4 Cobalt 5.0 U
7440-50-8 Copper 4.0 U
7439-89-6 Iron 28.8 AY -
7439-95 'Z^4 Magnesium 10400
7439-96-5 Manganese 1.1

_
B

7440-02-0 Nickel 10.0 U
7440-09-7 Potassium 6190
7440-22-4 Silver 6.0 U_
7440-23-5 Sodium 27200

Strontium 217
Tin 30.0

-

7440-62-2 Vanadium 19.7

BT7440-66-6 Zinc 1.0 -U

.
J4

Color Before: COLORLESS Clarity Before: CLEAR Texture:

Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:
K-25 Analytical Chemistry Department ANALIS ID #: 910408-030

M

p_I Gt
P
P
P

P

v

FORM I - IN 7/88



U.S. EPA - CLP
:13

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: MARTIN MARIETTA K25-SITE_ Contract: HANFORD^
BOOF95

Lab Code: K25ACD Case No.: SAS No.: SDG No.: BOOFH5

Matrix (soil/water): WATER Lab Sample ID: 910408-030

Level (low/med): LOW Date Received: 04/05/91

^ Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum
7440-36-0 Antimony
7440-38-2

_
Arsenic 8.7 B

7440-39-3 Barium_
7440-41-7 Beryllium

_

7440-43-9 Cadmium
_

7440-70-2
_

Calcium
_

7440-47-3 Chromium
_

7440-48-4 Cobalt
_

7440-50-8 Copper
7439-89-6

_
Iron

_

7439-92-1 Lead 2.0 U
7439-95-4 Magnesium
7439-96-5 Manganese

_

7439-97-6 Mercury_ 0.17 U
7440-02-0 Nickel
7440-09-7 Potassium

_

7782-49-2 Selenium 2.0 U
7440-22-4 Silver_ _
7440-23-5 Sodium
7440-28-0 Thallium 6.0 U
7440-62-2 Vanadium
7440-66-6

_
Zinc

_

Cyanide_
_

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEAR_

Clarity After: CLEAR_

FORM I - IN

M

NR
NR
F
NR
NR
NR
NR
NR
NR
NR
NR
F_
NR
NR
CV
NR
NR
F_
NRNR
F_
NR
NR
NR

Texture:

Artifacts:

3/90
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4-1-1

INORGANIC ANALYSES DATA SHEET
WET CHEMISTRY

Oak Ridge K-25 Site Westinghouse
Lab Name: Analytical Chemistry Department Contract: Hanford Company

Matrix (soil/water): _WATER SDG#: _BOOFHS

ACD Sample Customer
ID Number: _910403-102 Sample ID: _BOOFH5_

_Alkalinity
Ammonia

_Bromide
_Chemical 02 Demand
_Chloride IC
_Conductivity
_Dissolved Solids
_Fluoride SIE

Nitrate
_Nitrate Nitrogen
_Nitrite

_Nitrite Nitrogen
_Ortho Phosphate

Sulfate
_Total Organic Carbon
_Total Organic Halides

Turbidity
_pH

Date Received: 10-May-1991

_<0120

`

Mg/1_I_91 09_{_10 Apr 91

357 T
242
0.4
35

N/A
<1

N/A
N/A
37
<1
15 S

0.60 T
8.1 J

Mg/l 91-18 8-Apr-91_
_Mg/1_

_
91-421A_ 19-Apr-91

^umho/cm 91-14_ _5-Apr-91
_Mg/1_ _91-23 _8-Apr-91
Mg/l 91-30 3-May-91_
_Mg/1_

_
91-42IA ^19-Apr-91

Mg/1_I91-42IAI_19-Apr-91

_Mg/1_
_Mg/1_
_NTU_

91- 421A_
91-260

_91-21I_
91-22
91-39

_19-Apr-91
^13-Apr-91
_6-May-91

8-Apr-91
_8-Apr-91

Comments :



4-1-2
INORGANIC ANALYSES DATA SHEET

WET CHEMISTRY

Oak Ridge K-25 Site Westinghouse
Lab Name: Analytical Chemistry Department Contract: Hanford Company

Matrix (soil/water): Water

ACD Sample
ID Number: 910408-029

14

SDG#: BOOFHS

Customer
Sample ID: BOOF94

Date Received: -5-April-1991_

Analyte Concentration Units Batch No. Date of Analysis

Alkalinity 99 Mg/1 91-14 9-Apr-91
_Ammonia

Bromide
_<0.2

N/A

_
_Mg/1_

_
_91-9_

-
_10-Apr-91

Chemical 02 Demand
_Chloride IC

<5
5

Mg/1_
Mg/1

91-19
91-45IS

_10-Apr-91
19-Apr-91

_Conductivity
_Dissolved Solids

430 T
298

_
umho/cm
Mg/1

_ _
91-14
91-23

_
9-Apr-91

10-Apr-91
_Fluoride SIE 0.9 T Mg%^

_
91-35

_
22-May-91

Nitrate
_Nitrate Nitrogen

66 ^
N/A

_
_91-452s_

_
_10-Apr-91

_Nitrite
Nitrite Nitrogen

<i (,(3-
N/A

Mg/^ L _91-45IA_ _19-Apr-91

Ortho Phosphate
l

N/A
Sulfate

l
31 Mg/ L 91-452A 19-Apr-91

_Total Organic Carbon <1 mg/1 91-260
_

13-Apr-.91
_Total Organic Halides <10 >s

_
ug/1 91-21I

_
21-May-91

Turbidity 0.53 7
_ _

NTU
_ _

91-22
_

9-Apr-91
__pH 8.1 T

_ _ _
91-40 9-Apr-91__

.^/

Comments:
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WHC-SD-EN-SPP-002, Rev. 1

VOLATILE ORGANIC DATA VALIDATION CHECKLIST - FORM A-1

PROJECT: Ge^," 42/1'/ REVIEWER:;HDATE:

LABORATORY: - -2 CASE: SDG:

SAMPLES/MATRIX:

1. DATA PACKAGE COMPLETENESS

Review the data package for completeness and check off the items below. If any data review
elements are missing contact the laboratory for submittal.

Data Packaeg Item Present?: Yes No N/A

Case Narrative
Data Summary
Chain-of-Custody
QC Summary

Surrogate report
3_ _MS/MSD report

Blank summary report
GC/MS tuning report

Internal standard summary report
Sample Data

Sample reports
TIC reports for each sample
RIC reports for all samples
Raw and corrected spectra for all detected results
Raw and corrected library search data for all reported TIC
Quantitation and calculation data for all TIC

Standards Data 3
Initial calibration report
RIC and quantitation reports for initial calibration
Continuing calibration reports
RIC and quantitation reports for cont. calibrations
Internal standard summary report _ _

Raw QC Data
Tuning report, spectra and mass lists
Blank analysis reports
TIC reports for all blanks
RIC and quantitation reports for blanks
Raw and corrected spectra for all detected results in blanks
Raw and corrected library search data for all reported TIC

AI-1



R'HC-SD-EN-SPP•002, Rev. I

Data Packaee Item

Quantitation and calculation data for all TIC
MS/MSD report forms
RIC and quantitation reports for MS/MSD

Present?: Yes No N/A

Additional Data
Moisture/% solids data sheets
Reduction formulae
Instrument time logs
Chemist notebook pages
Sample preparation sheets

2. HOLDING TIMES

1 ^

Complete the holding time summary form listing all samples and dates of collection and analysis.

Were all samples analyzed within holding time? rYI ( aro/ N/A
Ir 15^ • ` ^

ACTION: If any holding times were exceeded, but not by greater than a factor of two, qualify
associated samples as estimated (J for detects or UJ for nondetects), otherwise reject all nondetects
(R) and qualify all associated detects as estimated (J).

3. INSTRUMENT CALIBRATION, TUNING AND PERFORMANCE CHECKS

3.1 GC/MS TUNING AND PERFORMANCE CHECKS

Is a bromofluorobenzene tune report present for each applicable 12-h period? Yes -' No N/A

Do all tunes on all instruments meet the tuning criteria? No N/A

Do all tunes on all instruments meet the expanded criteria? Yes No /A

Has the laboratory made any calculation or transciption errors? Yes N/A

Have the proper significant figures been reported? No N/A

ACTION: If the mass calibration is out of specification but within the expanded criteria, qualify
associated data as estimated (J for detects or UJ for nondetects). If all tuning criteria are missed,
qualify all associated data as unusable (R).

3.2 INITIAL CALIBRATION

Is an initial calibration report provided for all
instruments?

Are all RSD values 530% (2/88 SOW)?

Are all RRF values z0.05 (2/88 SOW)?

Yes No N/A

Yes Ng.. N/A

Yes No N/A

A1-2
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Are all applicable RSD values 520.5% (3/90 SOW)? Yes No N/A

Are all applicable RSD values 540% (3/90 SOW)? Yes No N/A

Are all applicable RRF values within SOW limits (3/90 SOW)? Yes No

Are all erratic performance compound RRF values 20.01 (3/90 SOW)? Yes No N/A

ACTION: With the exception of compounds that exhibit erratic performance and making allowances
for up to two TCL compounds, if any RRF value is out of specification qualify all detected results for
the particular compound as estimated (J) and all nondetects as unusable (R). Making allowances for
up to two TCL compounds, if any RSD value is out of specification qualify all associated data as
estimated (J for detects or UJ for nondetects).

3.3. CONTINUING CALIBRATION

Is a continuing calibration report present for all 12-h periods

1
in which associated samples were analyzed? No2

N/A

Are all RRF values z0.05 (2/88 SOW)? Yes - No N/A

Are all %D values 5259 (2/88 or 3/90 SOW)? Yes No N/A

Are all %D values 540`Yo (3/90 SOW)? Yes No N/A

Are all RRF values within SOW limits (3/90 SOW)? Yes No /A

Are all erratic performance compound RRF values z0.01 (3/90 SOW)? Yes No

ACTION: With the exception of compounds that exhibit erratic performance and making allowances
for up to two TCL compounds, if any RRF value is out of specification qualify all associated detected
results as estimated and all nondetects as unusable (R). Making allowances for up to two TCL
compounds, if any %D is out of specification, qualify all associated results as estimated (J for detects
or UJ for nondetects).

4. BLANKS

4.1 LABORATORY BLANKS

Has the laboratory conducted a method blank analysis per matrix
for every 12-h period in which samples were analyzed? Yes No N/A

Are TCL compounds present in the laboratory blanks? Yes No N/A
^'C/.^C^^ ^ce-^ z- I'Kaa.e<.e^ //<<' X.¢

ACTION: Qualify all sample results < 10 time the highest blank concentration for the common
laboratory contaminants, as nondetects (U) or at the SQL if the result is <CRQL. Qualify all
remaining sample results <5 times the blank concentration in similar fashion.

Al3
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4.2. FIELD BLANKS

Are TCL compounds present in the field blanks? Yes No N/A

ACTION: Qualify all detected sample results <5 times the amount in any valid field blank as
nondetects (U) and note the field blank results in the validation narrative.

5. ACCURACY

5.1 SURROGATE/SYSTEM MONITORING COMPOUND RECOVERY

Are any surrogate recoveries out of specification? Yes No . N/A

Are any surrogate recoveries <10%? Yes No N/A

Are any method blank surrogate recoveries out
of specification? Yes to7 N/A

ACTION: Qualify all associated sample results as estimated (J for detects or UJ for nondetects) for
surrogates out of specification but > 10%. Qualify all associated positive sample results as estimated
(J) and all nondetect results as unusable (R) for all surrogates below 10%. If method blank surrogates
are out of specification and the associated sample surrogates are acceptable no qualification is
necessary, however, the laboratory should be contacted for an explanation.

5.2 MATRIX SPIKE RECOVERY

Has an MS/MSD analysis been conducted per matrix
in the sample group? Y L No N/A

Are MS/MSD recoveries within specification? Yes , N/A

Are there any calculation errors? Yes No N/A

ACTION: If an MS/MSD analysis has not been conducted contact the laboratory for an explanation.
Review the MS/MSD recoveries in conjunction with other QC data such as surrogate recoveries and
note the results in the validation narrative. If MS/MSD recoveries are out of specification and sample
concentration is >5 times the spike concentration, no qualification is required, otherwise qualify
results as follows: Qualify positive results for the specific class of compound (aromatics and non-
aromatics) as estimated (J) in all samples if associated surrogates are also out of specification. The
qualification shall only be done on samples of similar matrix as the MS/MSD samples. If it is
determined from the review that only the spiked samples are affected by low recoveries, qualify only
the results for the spiked sample as described above. If It is determined from the review that out of
specification MS/MSD recoveries are indicative of systematic problems in the laboratory such as
sample preparation or sample-specific matrix interferences this must be noted in the validation
narrative along with-the potential affect on the sample results.

A1-4



WHC-SD-EN-SPP-002, Rev. I

5.3 PERFORMANCE AUDIT SAMPLES

Are the performance audit sample results
within the acceptance limits? Yes No

ACTION: Note the results of the performance audit sample in the validation narrative.

6. PRECISION

6.1 MATRIX SPIKEiMATRIX SPIKE DUPLICATES

Are RPD values within specification?

Are there any calculation errors?

Yes No N/A

Yes No N/A

ACTION: Review the MS/MSD results in conjunction with other QC data such as field duplicates
and note the results in the validation narrative. If MS/MSD RPDs are out of specification and sample
results are > 5xCRQL qualify positive results for the specific class of compound (aromatics and non-
aromatics) as estimated (J). If it is determined from the review that out of specification MS/MSD
results are indicative of systematic problems in the laboratory such as sample preparation or sample-
specific matrix interferences this must be noted in the validation narrative along with the potential
affect on the sample results.

6.2 FIELD DUPLICATE SAMPLES

Are field duplicate RPD values acceptable? Yes No /A

ACTION: Note the results of the field duplicate samples in the validation narrative.

6.3 FIELD SPLIT SAMPLES

Are field split RPD values acceptable? Yes No N/A

ACTION: Note the results of the field split samples in the validation narrative.

7. SYSTEM PERFORMANCE

7.1 INTERNAL STANDARDS PERFORMANCE

Are any internal standard area counts outside the
acceptance limits? Yes No N/A

Are retention times for any internal standard outside the
±30 second windows established by the most recent calibration check? Yes No N/A

ACTION: If the area counts are outside the acceptance limits qualify all associated results as
estimated (J for detects or UJ for nondetects). If it is determined from the review that out of
specification area counts and relative retention times are indicative of systematic problems within the
laboratory the reviewer may consider rejection of all affected sample data (R).

Al5
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8. COMPOUND IDENTIFICATION AND QUANTITATION

8.1 COMPOUND IDENTIFICATION

Are detected compounds within ±0.06 relative retention time units of the
associated calibration standard? Yes No N/A

Are all ions at a relative intensity of 210% in the standard spectra present in the
sample spectra? Yes N/A

Do the relative intensities between the standard and sample
spectra agree within 20%? Yes No N/A

Have all ions > 10% in the sample spectra that are not present
in the standard spectra been reviewed for possible
background contamination? Ye No N/A

Are molecular ions present in the reference specntm present
in the sample spectrum? Yes No N!A

ACTION: If compound identification is in error and retention time and mass spectral criteria are
exceeded qualify all affected positive results as unusable (R). If cross-contamination between analyses
is suspected, qualify affected data as unusable (R). Note the results in the validation narrative.

8.2 REPORTED RESULTS AND QUANTITATION LIMITS

Has the laboratory used the correct RRF values and internal ^
standard(s) for quantitation? YCJ_ No N/A

Are results and quantitation limits calculated properly? Y^ No N/A

Has the laboratory reported the sample quantitation limits
within SxCRQL values? 615D No N/A

ACTION: If the results and quantitation limits are in error contact the laboratory for clarification and
note in the validation narrative.

8.3 TENTATIVELY IDENTIFIED COMPOUNDS (TIC)

Has the laboratory conducted a spectral library search on
all candidate TIC peaks in accordance with the analytical SOW? Yes N/A

Has the laboratory properly identified and coded all TIC? Yes No N/A

ACTION: If the laboratory has failed to search the minimum number of TIC peaks in the
chromatogram contact the laboratory for submittal of the required data. Qualify as nondetects (U) all
TIC compounds present in samples and blanks using the review criteria specified in the validation
requirements. If TIC identification is in error sample results should be qualified as nondetects (U) or
unusable (R). If TIC identifications are judged valid, qualify the results as presumptive and estimated
(JN).

A1-6
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/

9. OVERALL ASSESSMENT AND SUMMARY

Has the laboratory conducted the analysis in accordance
with the analytical SOW? Yes No N/A

Were project specific data quality objectives met for
this analysis? Yes (^oN/A

ACTION: Summarize all the data qualifications recommended in the foregoing sections, and
complete the data validation narrative according to the requirements of Section 10.0 of the data
validation requirements.

Al7
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name:MARTIN MARIETTA Contract:0288

C
Lab Codes K25 Case No.: G132-OO1SAS No.: NA

Matrix Spike - EPA Sample No.: BOOFHS

SDG No.: BOOFH5

I SPIKE I SAMPLE 1 MS I MS I QC
I I ADDED ICONCENTRATIONICONCENTRATIONI % ILIMIT
I COMPOUND I (ug/L) I (ug/L) I (ug/L) I REC $I REC.
s..ca.sxcc.s...c..ca...sl.sc.s..s.l.........c.a.I....s.s..asc.'^ as ....

I 1,1-Dichloroethene I 50.001 0.001 36.001
I Trichloroethene I 50.001 0.001 31.0061 ^171-12
I Benzene I 50.001 0.001 40.00^%176-12
I Toluene I 50.001 0.001 36.00 2j^," 76-12
I Chlorobenzene I 50.001

i I
0.001

I
38.00 75 175-17

I I

I I SPIKE I MSD I MSD I I
I I ADDED ICONCENTRATIONI % I I QC LIMITS
I COMPOUND I (ug/L) I (ug/L) I REC ik1 RPD dPl RPD I REC.

......s....a: l. ^ ....s ..... .I.....

I 1,1-Dichloroethene I 50.001

^

33007'/ 65i/ I. 10r
^

14 161-14
I Trichloroethene I 50.001 .00`f 55^128

-""
^10

5" 1
14
11

171-12
176 12I Benzene

I Toluene
I 50.001
I 50.001

380/ 76 ^1
33..00'I 66Y•I 8^ 13

-
176-12

I Chlor benz e I 50 001 00k"36 5 1 13 175-13o en
1

.
11

.
I I 1 1

* Column to be used to flag recovery and RPD values with an asteris

* Values outside of qc limits

RPD: 0 out of 5 outside limits
Spike Recovery: 5 out of 10 outside limits

COMMENTS:

FORM III VOA-1 1/87 Rev.
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UOLATILE ORGANICS INITIAL I.ALIBRATION DATA

Lab Name:MARTIN MARIETTA Contract:0288

Lab Code: K25 Case NoG132-001G AS No.: NA SDG NoBOOFH5

Instrument ID: 70 2

Matrix:(soil/water) WATER

Calibration Dateks):3/25/91 3/25/91

Level:(low/med) LOW Column:(pack/cap) CAP

Min RRF for .S'PCC(#) = 0.300 (0.250 for Bromoform) Max %RSD for CCC(*) = 30.1

LAB FILE ID: RRF20 =>08533 RRF50 =>08532
IRRF100=>08534 RRF15 0=>08535 RRF200=>08536

I 1 r I I I I_ Y.
I COMPOUND IRRF20 'RRF50 IRRF100IRRF1501RRF2001 RRF I RSD
1=====^8z====^^^_^====^s^a== 1=^e==^i===^^=1==^=a^l= aa^:^l=e^^aal,=^ze:=I a^^^^

IChloromethane il .9191 .8881 .9281 .9001 .9611 .9191 3.1
IBromomethane I 1.5041 1.4771 1.4691 1.3861 1.4971 1.4671 3."
IUinyl_Chloride * 1.1701 1.1041 1.1341 1.0891 1.1651 1.1331 3.2
IChloroethane I .7941 .7841 .7631 .7571 .8041 .7811 2.°
IMethylene_Ch1oride I 1.6421 1.5981 1.6261 1.5661 1.5071 1.5881 3.4
IAcetone I .1621 .0791 .1251 .0951 .1011 .1131 28.:
ICarbon_Disulfide 1 2.9601 2.9731 2.6601 2.5121 2.6921 2.7601 7.3
11,1-Dichloroethene * 1.6031 1.6331 1.4911 1.4151 1.5071 1.5301 5.E
11,1-Dichloroethane # 2.9631 2.8781 2.9651 2.8831 3.1601 2.9701 3.E
I'1,^<-Dichloroethene_(total)_ I 1.5331 1.5801 1.5321 1.4961 1.5921 1.5471 2.5
Chloroform * 3.4481 3.4041 3.3651 3.2731 3.5561 3.4091 3.1
11,2-Dir_hloroethane I 1.6481 1.6111 1.6751 1.6121 1.7631 1.6621
12-Butanone I .0921 .1141 .0581 .0701 .0591 .0791 0. e
11,1,1-Trtchloroethane I .6281 .6171 .6521 .6221 .6361 .6311 2.2
ICarbon_Tetrachloride I .5701 .5711 .5921 .5611 .5791 .5741 2.C
IVinv1_Acetate I .0921 .1201 .11361 .1261 .1291 .1201 14.3
IBromodichloromethane I .7491 .7391 .$091 .7681 .7841 .7701 3.6
11,2-Dichloropropane * .4061 .4121 .4641 .4131 .4621 .4311 6.7
Icis-1,3-Dichloropropene I .5871 .5851 .6311 .5921 .5921 .5971 3.2
ITrtchloroethene I .5091 .4591 .4611 .4191 .4331 .4561 7.5
IDibromochioromethane I .6151 .6071 .6581 .6131 .6251 .6241 3.2
11,1,2-Trichloroethane I .3571 .3381 .3721 .3491 .3591 .3551 3.5
IBenzene I .9741 .9241 1.0161 .9601 .9841 .9721 3.5
Itrans-1,3-Dichloropropene_ I .4431 .4621 .4991 .4701 .4781 .4701 4.4
Bromoform # .4021 .3811 .4191 .3851 .4111 .3991 4.1
14-Methyl-2-pentanone I .2721 .2361 .2531 .2481 .2561 .2531 5.3
12-Hexanone I .1421 .0871 .1481 .1291 .1391 .1291 19.1
iTetrachloroethene I .4651 .4721 .4381 .4461 .4301 .4501 3.9
11,1,2,2-Tetrachloroethane_ l .5211 .4801 .5651 .5461 .5861 .5391 7.5
IToluene ^ .7901 .7941 .7721 .7801 .7741 .7821 1.3
IChlorobenzene ip 1.0231 1.0231 .9891 1.0081 1.0201 1.0121 1.4
lEthylbenzene * .4761 .4721 .4551 .4591 .4531 .4631 2.3
IStvrene i .7881 .8221 .7841 .7891 .8101 .7981 2.1
1Xylene_(total) 1 .4701 .4741 .4591 .4631 .4701 .4671 1.3
1=C=CCS.IISC6ss88CCCC82LRi66i .6.ifi.tf8iE6iCLII£CEiCi Ci.fiCi66EiiiiSii.iiiSiQi

IToluene-d8 I 1.2041 1.1221 1.1161 1.2031 1.1651 1.1621 3.6
IBromofluorobenzene I .6891 .6661 .0281 .6861 .6931 .6731 4.0
11,2-D:chloroethane-d4 I 1.4571 1.3251 1.3681 1.4331 1.4961 1.4161 4.9
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7A
VOLATILE CONTINUING CALIBRATION CHECK . `^^ /

Lab Name:MARTIN MARIETTA Contract:0288

6
Lab Code: K25 Case No.: G132-OO1SAS No.: NA SDG No.: BOOFH5

Instrument ID: 70 2 Calibration Date: 4/05/91 Time: 9:07

Lab File ID: >08655 Init. Calib. Date(s):3/25/91 3/25/91

Matrix:(soil/water) WATER Level:(low/med) LOW Column:(pack/cap) CAP

Min RRF50 for SPCC(#) - 0.300 ( 0.250 for 8romoform) Max XD for CCC(*) - 25.0

I
I COMPOUND

I
I
_ I I
RRF IRRF50 I

I
.XD I

I ......................a....i...ss.llL.^I}^....1

IChloromethane * .919Y /826`i/l.0.2'/
IBromomethane I 1.467{^ 1.256( 14.4 I
IVinyl Chloride * 1.1331 1.0301 9.1 *
IChloroethane I .7811 .7561 3.2 I
IMethylene_Chloride I 1.5881 1.4201 10.6 I
IAcetone I .1131 .066 41. I
ICarbon_Disulfide 1 2.7601 2.0231 6.7 1
I1,1-Dichloroethene * 1.5301 1.4181 7.3
I1,1-Dichloroethane 2.9701 2.7831 6.3 dk
11,2-Dichloroethene_(total) _I 1.5471 1.3441 13.1 I
IChloroform • 3.4091 3.0571 10.3 *
11,2-Dichloroethane I 1.6621 1.5671 5.7 I
12-Butanone I .0791 .1331 9.
I1,1,1-Trichloroethane 1 .6311 .5671^ 2 I
ICarbon_Tetrachloride 1 .5741 .5081 11.6 I
IVinyl Acetate 1 .1201 .0971 19.1 I
18romodichloromethane 1 .7701 .6631 13.9 I
11,2-Dichloropropane .4311 .4001 7.2 *
Icis-1,3-Dichloropropene I .5971 .5281 11.6 1
ITrichloroethene I .4561 .4321 5.4 I
IDibromochloromethane I .6241 .5221 16.4 I
11,1,2-Trichloroethane I .3551 .3161 11.1 I
IBenzene I .9721 .8401 13.5 I
Itrans-1,3-Dichloropropene_ I .4701 .4231 10.1 1
IBromoform # - .3991 .3361 15.9 $
14-Methyl-2-pentanone I .2531 .2381 5 1
12-Hexanone I .1291 .0861 3
ITetrachloroethene I .4501 .4031 10.4 I
11,1,2,2-Tetrachloroethane_ I .5391 .4761 11.7 I
IToluene M .782I .7321 6.4 *
IChlorobenzene # 1.0121 .9431 6.8 #
IEthylbenzene .4631 .4291 7.4 *
IStyrene I .7981 .7411 7.2 I
IXylene_(total) I .4671 .4331 7.3 I
1 ................................................1

IToluene-dB I 1.1621 1.2621 8.6 I
IBromofluorobenzene I .6731 .7101 5.5 I
11,2-Dichloroethane-d4
1

I
1

1.4161
1
1.4771

1
4.4 1

I



7A
VOLATILE CONTINUING CALIBRATION CHECK

Lab tiamec MARTINMARTFTTA Contract: 0288

Lab Code: K-25 Case No.: G132_O0lr- SAS No.: SDG No.: BOOFHS

Instrument ID: 5100 Calibration date: 04/10/91 Time: 0710

Lab File ID: VTD0410 Init. Calib. Date(s): 03/08/91 03/08/91

91

Matrix:(soil/water) WATER Level:(1ow/med) LOW Column:(pack/cap) CAP

Min RRF50 for SPCC(#) = 0.300 (0.250 for Bromoform) Max %D for

i

COMPOUND
,

;

, I I

^ ^RRF ;RRF50 ; XD
'--------------------------------------------------
;Chloromethane

--'------'------'-^-___',------
3 04 822^ f 2^

Bromomethane ;

'
.

1.85&,
f .

1.756G 5.4^
;Vinyl Chloride * 2.253; 2.083; 7.5 *
Chloroethane ; 1.050; 1.130; -7.6
Methylene Chloride
A

2.072; Z ;1.891; 8-; cetone ; 1.820; 1.189;44. ;
Carbon Disulfide 3.370; 3.885,- .3
1,1-Dichloroethene * 1.440; 1.425; 1.0 *
1,1-Dichloroethane # 4.263; 4.034; 5.4 #
1,2-DichloroethenefTotal) _; 1.597; 1.452; 9.1
:Chloroform * 3.715; 3.498; 5^ *
;1,2-Dichloroethane ; 3.195; 2.356; ^^L6_3,.';
;2-Butanone 0.155; 0.179,-15.`5
;1,1,1-Trichloroethane ; 0.583; 0.439; 24r.7- ;
Carbon Tetrachloride 0.573; 0.384; 33. .>;
;Vinyl Acetate J 0.531,; 0.680;.
Bromodichloromethane ; 1.040; 0.714; --;
;1,2-Dichloropropane * 0.636; 0.538; 15.4 *
;cis-1,3-Dichloropropene ; 0.692; 0.589; 1 ;
Trans-1,3-Dichloropropene_ 0.517; 0.336' 35 _
;Trichloroethene 0.354; 0.397;-^;
Dibromochloromethane 0.8641 0.526ti ^L-'
11,1,2-Trichloroethane ; 0.491; 0.348 '
Benzene ; 1.256; 1.151; 8.4
Bromoform # 0.656; 0.330,

^;4-Methyl-2-Pentanone 0.3991
I

0.190'
;2-Hexanone 0.637; 0.490; 23.1
;Tetrachloroethene ; 0.449; 0.380; 15.4
11,1,2,2-Tetrachloroethane_# 0.726; 0.570; 21.5 #
Toluene * 0.804; 0.776; 3.5 *
;Chlorobenzene # 0.992; 0.919; 7.4 #
;Ethylbenzene * 0.467; 0.430; 7.9 *
Styrene ; 0.827; 0.889; -7.5
;Xylene (total) ; 0.490; 0.536; -9.4
'-------------------------,------------------------- -------- -------------- ------------'------------,
}Toluene-d8 1.031; 1.154;-11.9
Bromofluorobenzene ; 0.548; 0.538; 1.8
;1,2-Dichloroethane-d4 ; 2.462; 2.112; 14.2

CCC(*) = 25.0.

Ĵ ^T

^

^
i

3

FORM VII VOA 1/87 Re-



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: MARTINMARIETTA Contract: 0288

Lab.Code: g-25 Case No.: G132-00(c-SAS No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.0 (g/mL) MI,

Level: (low/med) LOW

% Moisture: not dec.

Column: (pack/cap) CAP

oioo
EPA SAMPLE NO

VBLxoz 1`i.E

SDG No.: BOOFH5

Lab Sample ID: 910410-052

Lab File ID:

Date Received:

Date Analyzed:

Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND ( ug/L or ug/Kg) US/I Q

74-87 Ch3-

^

1 J Yyy- loromethane-------- r
74-83-9---------Bromomethane 10 U
75-01-4---------Vinyl Chloride 10 U
75-00-3--------- Chloroethane 10 ;U
75-09-2---------Methylene Chloride 5 U
67-64-1--------- Acetone 18 ;X^^
75-15-0---------Carbon Disulfide 5 U
75-35-4--------- 1,1-Dichloroethene 5 U
75-34-3--------- 1,1-Dichloroethane 5 ;U ;•
540-59-0-------- 1,2-Dichloroethene(Total) 5 ;U
67-66-3---------Chloroform 5 U
107-06-2-------- 1,2-Dichloroethane 5 ;U
78-93-3--------- 2-Butanone 3 ;J
71-55-6---------1,1,1-Trichloroethane ; 5 U
56-23-5---------Carbon Tetrachloride 5 In
108-05-4--------Vinyl Acetate ; 10 U
75-27-4--------- Bromodichloromethane 5 U
78-87-5--------- 1,2-Dichloropropane 5 U
10061-01-5------ cis-1,3-Dichloropropene ; 5 ;U
10061-02-6------Trans-1,3-Dichloropropene 5 1U
79-01-6--------- Trichloroethene 5 ;U
124-48-1-------- Dibromochloromethane ; 5 U
79-00-5--------- 1,1,2-Trichloroethane 5 ;U
71-43-2---------Benzene 5 ;U
75-25-2--------- Bromoform 5 1U
108-10-1-------- 4-Methyl-2-Pentanone 10 ;U
591-78-6-------- 2-Hexanone 3 :J X^s^S
127-18-4-------- Tetrachloroethene 5 U '
79-34-5------ =--1,1,2,2-Tetrachloroethane 1 ;J X
108-88-3--------Toluene 5 U
108-90-7--------- Chlorobenzene 5 U
100-41-4-------- Ethylbenzene 5 U
100-42-5-------- Styrene 5 ;U
1330-20-7-------Xylene ( total) ; 5 U

: ,

^f K ^I/Q y/o -oj-.2-, FORM I VOA 1/87 ReN



WHC-SD-EN-SPP-002,Rev. 1

SEMI-VOLATILE ORGANIC DATA VALIDATION CHECKLIST - FORM A-2

PROJECT: REVIEOVER:L*,-/ DATE:6^,/^l

LABORATORY: CASE: -^^- SDG:

SAMPLESlMATRIX:

1. DATA PACKAGE COMPLETENESS

Review the data package for completeness and check off the items below. If any data review
elements are missing contact the laboratory for submittal.

Data Package Item Present?: Yes No N/A

Case Narrative
Data Summary
Chain-of-Custody
QC Summary

Surrogate report
MS/MSD report
Blank summary report
GC/MS tuning report
Internal standard summary report

Sample Data
Sample reports
TIC reports for each sample
RIC reports for all samples _
Raw and corrected spectra for all detected results 3 , ^
Raw and corrected library search data for all reported TIC
Quantitation and calculation data for all TIC

Standards Data
Initial calibration report
RIC and quantitation reports for initial calibration
Continuing calibration reports
RIC and quantitation reports for cont. calibrations
Internal standard summary report

Raw QC Data
Tuning report, spectra and mass lists
Blank analysis reports 3 _
TIC seports for all blanks
RIC and quantitation reports for blanks
Raw and corrected spectra for all detected results in blanks
Raw and corrected library search data for all reported TIC
Quantitation and calculation data for all TIC
MS/MSD report forms _ ^

A2-I



WHC-SD-EN-SPP-002,Rev. 1

Data Package Item

RIC and quantitation reports for MS/MSD
Additional Data

Moisture/% solids data sheets
Reduction formulae
Instrument time logs
Chemist notebook pages
Sample preparation sheets

Present?: Yes No N/A

2. HOLDING TIMES

Were all samples extracted within holding time? Yes (^Io __. N/A

Were all samples analyzed within holding time? Yes No N/A

ACTION: If any holding times were exceeded, but not by greater than a factor of two, qualify
associated samples as estimated (J for detects or UJ for nondetects), otherwise reject all nondetects
(R) and qualify all associated detects as estimated (J).

3. INSTRUMENT CALIBRATION, TUNING AND PERFORMANCE CHECKS

3.1 GC/MS TUNING AND PERFORMANCE CHECKS

Is a DFTPP tune report present for each applicable 12h period? ^YC^^ No N/A

Do all tunes on all instruments meet the tuning criteria? G^o N/A

Do all tunes on all instruments meet the expanded criteria? Yes No „4.^

Has the laboratory made any calculation or transciption errors? Yes t^G.N/A

Have the proper significant figures been reported? 6;- -No N/A

ACTION: If the mass calibration is out of specification but within the expanded criteria, qualify
associated data as estimated (J for detects and UJ for nondetects). If all tuning criteria are not met,
qualify all associated data as unusable (R).

3.2 INITIAL CALIBRATION

Is an initial calibration report provided for all
inst e t ? N A(:Y:^rum n s o /

Are all RSD values S30% (2/88 SOW)? Yes No N/A

Are all RRF values Z0.05 (2/88 SOW)?
40-

No N/A

Are all applicable RSD values 520.5% (3/90 SOW)? Yes No N/

Are all applicable RSD values 540% (3/90 SOW)? Yes No N/A

A2-2



WHC-SD-EN-SPP-002,Rev. 1

Are all applicable RRF values within SOW limits (3/90 SOW)? Yes No

Are all erratic performance compound RRF values 20.01 (3/90 SOW)? Yes No N/A

ACTION: With the exception of compounds that exhibit erratic performance and making allowances
for up to four TCL compounds or surrogates, if any RRF value is out of specification qualify all
detected results for the particular compound as estimated (J) and all nondetects as unusable (R).
Making allowances for up to four TCL compounds or surrogates, if any RSD value is out of
specification qualify all associated data as estimated (J for detects or UJ for nondetects).

3.3. CONTINUING CALIBRATION

Is a continuing calibration report present for all 12-h periods
in which associated samples were analyzed? Y^ No N/A

Are all RRF values z0.05 (2/88 SOW)? <ow-13o N/A

Are all %D values 52590 (2/88 or 3/90 SOW)? Yes Q- N/A

Are all %D values 540% (3/90 SOW)? Yes No

Are all RRF values within SOW limits (3/90 SOW)? Yes No /A .

Are all erratic performance compound RRF values Z0.01 (3/90 SOW)? Yes No

ACTION: With the exception of compounds that exhibit erratic performance and making allowances
for up to four TCL compounds or surrogates, if any RRF value is out of specification qualify all
associated detected results as estimated and all nondetects as unusable (R). Making allowances for up
to four TCL compounds or surrogates, if any 9oD is out of specification, qualify all associated results
as estimated (I for detects or UJ for nondetects). -

4. BLANKS

4.1 LABORATORY BLANKS

Has the laboratory conducted a method blank analysis per matrix
for every extraction batch? L5gc^- No N/A

Are compounds reported in the laboratory blanks? Yes ^_ N/A

ACTION: Qualify all sample results < 10 times the highest blank concentration for the common
laboratory contaminants, as nondetects (U) or at the SQL if the result is <CRQL. Qualify all
remaining sample results <5 times the blank concentration in similar fashion.

A2-3



WHC-SD-EN-SPP-002,Rev. 1

4.2. FIELD BLANKS

Are compounds reported in the field blanks? Yes No /A

ACTION: Qualify all detected sample results <5 times the amount in any valid field blank as
nondetects (U) and note the results of the field blanks in the validation narrative.

5. ACCURACY

5.1 SURROGATE RECOVERY/SYSTEM MONITORING COMPOUND RECOVERY

Are any surrogate recoveries out of specification? Yes No N/A

Are any surrogate recoveries < 10%? Yes o'^N/A

Are any method blank surrogate recoveries out
of specification? Yes Q N/A

ACTION: Qualify all associated data as estimated (J for detects and UJ for nondetects) if at least two
semivolatile surrogates are out of specification. If any surrogate is below 10% recovery qualify
associated detected results as estimated (J) and associated nondetect results as unusable (R). If
method blank surrogates are out of specification and associated sample surrogates are acceptable no
qualification is required, however, the laboratory should be contacted for an explanation.

5.2 MATRIX SPIKE RECOVERY

Has an MS/MSD analysis been conducted per matrix
in the sample group? Yes _o ) N/A

Are MS/MSD recoveries within specification? Yes No N/A

Are there any calculation errors? Yes No

ACTION: If an MS/MSD analysis has not been conducted contact the laboratory for an explanation.
Review the MS/MSD recoveries in conjunction with other QC data such as surrogate recoveries and
note the results in the validation narrative. If MS/MSD recoveries are out of specification and sample
concentration is >5 times the spike concentration, no qualification is required, otherwise qualify
results as follows: Qualify positive results for the specific class of compound (aromatics and non-
aromatics) as estimated (J) in all samples if associated surrogates are also out of specification. The
qualification shall only be done on samples of similar matrix as the MS/MSD samples. If it is
determined from the review that only the spiked samples are affected by low recoveries, qualify only
the results for the spiked sample as described above. If it is determined from the review that out of
specification MS/MSD recoveries are indicative of systematic problems in the laboratory such as
sample preparation or sample-specific matrix interferences this must be noted in the validation
narrative along with the potential affect on the sample results.

A2-4
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5.3 PERFORMANCE AUDIT SAMPLES

Are the results for the performance audit samples within
the acceptance limits? . Yes No

ACTION: Note the results of the performance audit samples in the validation narrative.

6. PRECISION

6.1 MATRIX SPIKE/MATRIX SPIKE DUPLICATES

Are all RPD values within specification?

Are there any calculation errors?

/A

Yes No /A

Yes No

ACTION: Review the MS/MSD results in conjunction with other QC data such as field duplicates
and note the results in the validation narrative. If MS/MSD RPDs are out of specification and sample
results are > 5xCRQL qualify positive results for the specific class of compound (aromatics and non-
aromatics) as estimated (J). If it is determined from the review that out of specification MS/MSD
results are indicative of systematic problems in the laboratory such as sample preparation or sample-
specific matrix interferences this must be noted in the validation narrative along with the potential
affect on the sample results.

6.2 FIELD DUPLICATE SAMPLES

Are field duplicate RPD values acceptable? Yes No N/A

ACTION: Note the results of the field duplicate samples in the validation narrative.

6.3 FIELD SPLIT SAMPLES

Are field split RPD values acceptable? Yes No N/A

ACTION: Note the results of the field split samples in the validation narrative.

7. SYSTEM PERFORMANCE

7.1 INTERNAL STANDARDS PERFORMANCE

Are any internal standard area counts outside the
acceptance limits? Yes No N/A

Are retention times for any internal standard outside the
±30 second windows established by the most recent calibration check? Yes No N/A

ACTION: If the area counts are outside the acceptance limits qualify all associated results as
estimated (J for detects and UJ for nondetects. If it is determined from the review that out of
specification area counts and relative retention times are indicative of systematic problems within the
laboratory the reviewer may consider rejection of all affected sample data (R).

A25
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8. COMPOUND IDENTIFICATION AND QUANTTTATION

8.1 COMPOUND IDENTIFICATION

Are detected compounds within ±0.06 relative retention time units of the
associated calibration standard?

Are all ions at a relative intensity of 210% in the
standard spectra present in the sample spectra?

Do the relative intensities between the standard and sample
spectra agree within 20%?

Have all ions > 10% in the sample spectra that are not present
in the standard spectra been reviewed for possible
background contamination?

Yes No N/A

Yes No N/A

Yes No N/A

Yes No

Are molecular ions in the reference spectrum present
in the sample spectrum? Yes No N/A

ACTION: If compound identification is in error and retention time and mass spectral criteria are
exceeded qualify all affected positive results as unusable (R). If cross-contamination between analyses
is suspected, qualify affected data as unusable (R).

8.2 REPORTED RESULTS AND QUANTITATION LIMITS

Has the laboratory used the correct RRF values and internal
standards for quantitation? Yes No N/A

Are results and quantitation limits calculated properly? ^ No N/A

Has the laboratory reported the sample quantitation limits
within 5xCRQL values? . Yrs --No N/A

ACTION: If the quantitation limits are in error contact the laboratory for clarification and note in the
validation narrative.

8.3 TENTATIVELY IDENTIFIED COMPOUNDS

Has the laboratory conducted a spectral library search on
all candidate TIC peaks in accordance with the analytical SOW? e^No N/A

Has the laboratory properly identified and coded all TIC? (:^ No N/A

ACTION: If the laboratory has failed to search the minimum number of TIC peaks in the
chromatogram contact the laboratory for submittal of the required data. Qualify as nondetects (U) all
TIC compounds present in samples and blanks using the review criteria specified in the validation
requirements. If TIC identification is in error sample results should be qualified as nondetects (U) or
unusable (R). If TIC identifications are judged valid, qualify the results as presumptive and estimated
(JN).

A2-6
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9. OVERALL ASSESSMENT AND SUMMARY

Has the laboratory conducted the analysis in accordance
with the analytical SOW? . Yes ^T/A

Were project specific data quality objectives met for
this analysis? Yes ^/A

ACTION: Summarize all the data qualifications and complete the data validation narrative as
specified in Section 10.0 of the data validation requirements.

A2-7
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COMMENTS (attach additional sheets as necessary):



HOLDING TIME SUMMARY - FORM B-I

SDG: cf^F</ REVIEWER: DATE: PAGEJ-OF

COMMENTS: `5

FIELD
SAMPLE ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUALIFIER

^'^Fi ^ `f 3 l ^ i^ ^l ^i' / ^ 1151/ Ci``^

n
t/l

^
N
^V
^V

^

r __



242

7B
G
4

SEM I VOLAT I LE CONT I NU I NG CAL.I BRAT I ON CHECK

Lab Name:MARTIN MARIETTA Contract:0288
o1C gooFHS

Lab Code: K25 Case No.: G132-034SAS No.: NA SDG No.: 44A-
e«

Instrument ID: 70 43 Calibration Date: 4/11/91 Time: 8:14 IT

Lab File ID: >11277 Init. Calib. Date(s):03/25/91 03/25/91

Min RRF50 for SPCC(ik) = 0.050 Max %GD for CCC(*) = 25

I
I COMPOUND I

_ I I
RRF IRRF50 1 96D

I
I

I=$====s==='====s^s====a====1====== Î ^ Î = `
Pheno 1 * 1. 999108"f /5 . 4 *^
Ibis(2-Chloroethyl)ether I 1.752k 2.088Y '19.2 1/^
12-Chlarophenol I 1.4941 1.6361 9.5 I
11,3-Dichlorobenzene I 1.3741 1.5371 11.9 1
11,4-Dichlorobenzene * 1.2311 1.3661 11.0 *
18enzyl_alcohol I .9071 .9281 2.2 I
11,2-Dichlorobenzene I 1.1901 1.3131 10.3 I
12-Methylphenol I 1.3101 1.5501 18.3 I
Ibis(2-chloroisopropyl)etherl 2.9021 3.2311 11.3 I
14-Methylphenol I 1.2461 1.2081 3.0 I
IN-Nitroso-di-n-propy1amine_# 1.4641 1.3801 5.7 dk
Hexachloroethane I .5771 .5781 .0 I
INitrobenzene I .5051 .5171 2.3 I
Ilsophorone I 1.0921 1.1281 3.4 I
12-Nitrophenol * .2471 .2581 4.4 *
12,4-Dimethylphenol I .4521 .4481 .8 I
IBenzoic_acid I .2261 .2391 5.5 I
Ibisoroethoxy)methane_I .6711 .7101 5.8 I
12,4-Dichlorophenol ^ .3321 .3201 3.8 *
11,2,4=Trich1orobenzene I .3231 .3431 6.1 I
INaohthalene 1 .9401 1.0161 8.2 I
14-Chloroaniline I .5171 .5641 9.2 I
IHexachlorobutadiene + .1661 .1751 5.3 *
14-Chloro-3-methylphenol * .4201 .4271 1.6 *
12-Methylnaphthalene I .5951 .6081 2.1 I
IHexachl.orocyclopentadiene_# .3041 .2891 5.1 4k
f2,4,6-Trichlorophenol
12,4,5-Trichlorophenol

* .5061
I .3391

.4251

.4431
1^^y *

T0^{yl1
12-Chloronaphthalene I 1.1741 1.2281 4.6 I
12-Nitroaniline I .6511 .7111 9.2 1
IDimeth,ylphthalate 1 1.3161 1.5101 14.8 I ^r
IAcenaphthylene
12,6-Dinitrotoluene6-Dinit

I 1.6091 1.8421
.3551

14.5 I
2.2 1

^,(,(i/
S^^( v

13-Nitroaniline 1 .3821 .2961 22.5 1
IAcenaphthene * 1.1111 1.1481 3.3 *
12,4-Dinitrophenol # .2521 .1841 27.2 dk
14-Nitrophenol 4P .1641 .1701 3.5 4
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6B
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA

Lab Name:MARTIN MARIETTA Contract:0288

Lab Code: K25 Case No:G132-601C SAS No.: NA

Instrument ID: 70 #3 Calibration Date(s):04/15/91

SDG No:BO0FH5

04/15/91

Min RRF for SPCC(dk) = 0.050 Max XRSD for CCC(*) = 30.

ILAB FILE ID: RRF20 =>11306 RRF50 =>11305 I
IRRF80 =>11307 RRF120=>11308 RRF160=>11309 I
I I_

I I f I I I I I X
I COMPOUND IRRF20 IRRF50 IRRF80 IRRF120IRRF1601

_

RRF I RSC

1=====____£_°'_______'_=====1===°=_ _=====1===a==1=a=s==I======I=^==asl====

IPhenol x
Ibis(2-Chloroethyl)ether I
12-Chlorophenol
11,3-Dichlarobenzene I
11,4-Dichlorobenzene •
IBenzyl_alcohol I
11,2-Dichlorobenzene
12-Itethylpheno 1
Ibis(2-chloroisopropyl)ethe rl
14-Methylphenol
IN-Nitroso-di -n-propylamine _O
IHexachloroethane I
lNitrobenzene I

Ilsophorone I
12-Nitrophenol E
12.4-Dimethylphenol
IBenzoic_acid I
fbis(2-Chloroethoxy)methane _1
12,4-Dichlorophenol *
11,2,4-Trichlorobenzene
INaphthalene I
14-Chloroaniline I
IHexachlorobutadiene *
I4-Chloro-3-methylphenol *
12-Methyinaphthalene
IHexachlorocyclopentadiene
12,4,6-Trichlorophenol ^
12,4,5-Trichlorophenol I
12-Chloronaphthalene I
12-Nitroaniline
IDimethyiphthalate
IAcenaphth,ylene
12,6-Dinitrotoluene I
13-Nitroaniline I
IAcenaphthene *
12,4-Dinitrophenol ik
14-Nitrephenol ip

2.6591 1.7961
2.6421 1.9591
2.1531 1.6511
1.9071 1.4961
1.7141 1.4021
1.0751 .7701
1.7601 1.3391
2.1661 1.5161
3.8491 2.7601
1.7791 1.1811
1.8761 1.3251
.7221 .5551
.6541 .5251

1.3941 1.0941
.3371 .2661
.5831 .4611

0.0001 .2591
.8781 .6631
.4251 .3361
.4241 .3411

1.1511 1.0291
.6971 .5591
.2071 .1661
.5641 .4401
.7731 .5961
.3601 .2801
.5351 .4201

0.0001 .4851
1.6211 1.2761
0.0001 .6881
1.4771 1.5511
2.4341 1.9361

. 453 1 .3771
0.0001 .3161
1.4121 1.1901
0.0001 .2261
0.0001 .2031

1.8131
1.6431
1.5171
1.3191
1.1241
.8711

1.2201
1.4131
2.7831
1.3321
1.7271
.5611
.5241

1.1831

.2801

.4881

.2571

.7261

.3251

.3131

.8861

.5481

.1551

.4611

.9581

.2811

.4301

.3901
1.1151
.7121

1.2541
1.4951
.3211
.3441

1.0231
.2661
.2111

1.7861
1.2631
1.6301
1.3381
1.0571
.9821

1.2041
1.5951
3.0401
1.4711
1.9241
.5891
.5961

1.2971
.2891
.5381
.3001
.8101
.3361
.3241
.8851
.6021
.1541
.5011
.9971
.2971
.5261
.3281

1.1021
.7861

1.2431
1.4371
.3561
.4251
.9431
.3021
.2391

1.7001 1.9511
1.165.1 1.7341 34.
1.4421 1.6791 16.
1.3081 1.4741 17.
1.0471 1.2691 22.

. 8361 .9071 13.
1.1351 1.3321 18.
1.6081 1.6591 17.
2.9951 3.0851 14.
1.6401 1.4801 16.
1.7381 1.7181 13.

. 5271 .5911 13.
. 7901 .6181 17.

1.3351 1.2611 9.
. 2961 .2941 9.
. 5321 .5201 9.
. d081 .2811 9.
. 8241 .7801 10.
.3261 .3501 12.
. 2861 .3381 15.
. 8761 .9651 12.
. 6001 .6011 9.
. 139I .1641 15.
. 4991 .4931 9.
. 5941 .7831 24.
. 2571 .2951 13.
. 4821 .4791 11.
. 2661 .3671 25.
. 9671 1.2161 20.
. 7731 .7401 6.

1.0141 1.3081 16.
1.1351 1.6871 30.

. 3191 .3651 15.

.1821 .317I
. 8021 1.0741 1.
. 2891 .2711 12.
. 2311 .2211 7.

, ,o, ^



2^6

6C
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA

Lab Name:MARTIN MARIETTA Contract:0288

Lab Code: K25 Case No.: G132-001C SAS No.: NA

Instrument ID: 70 #3 Calibration Date(s):04/15/91

Min RRF for SPCC(4) = 0.050

Awjorl^

SDG No.:BO0FH5

04/15/91

Max %RSD for = 30.1

ILAB FILE ID: RRF20 =>11306 RRF50 s>11305 1
IRRF80 =>11307 RRF12 0=>11308 RRF160=>11309 I

I
I I I I I I _ I

I COMPOUND IRRF20 IRRF50 IRRF80 IRRF120IRRF1601 RRF I RSD

IDibenzofuran 1 2.1291 1.7211 1.4801 1.5611 1.2971 1.6361 19.,
12,4-Dinitrotoluene I .7531 .5971 .5711 .6161 .5621 .6201 12.'
IDiethylphthalate I 1.8771 1.4021 1.0021 .8741 .6871 1.1681 4"C'
14-Chlorophenyl-phenylether_ I .7121 .5641 .3601 .2961 .1961 .4251
Fluorene I 1.3721 1.1091 .7901 .7781 .6591 .9421

^

14-Nitroaniline I 0.0001 .4021 .4221 .526! .4261 .4441 12.'.
14,6-Dinitro-2-methylphenol_ I 0.0001 .1501 .1381 .1071 .0811 .1191 26.:
IN-Nitrosodiphenylamine (1) * .6671 .5281 .4401 .4051 .3841 .4841 23.1_ _
14-Bromophenyl-phenylether_ I .2601 .206! .1831 .1831 .1771 .2021 17..
IHexachlorobenzene I .3301 .2651 .2371 .2301 .2061 .2541 18.:
IPentachlorophenol * 0.0001 .1991 .1681 .1921 .1541 .1761 11.=
IPhenanthrene I 1.0731 1.0331 .9251 .9771 .8241 .9671 10..
lAnthracene I 1.1741 .9741 .7301 .6671 .6291 .8351 27.1
iDi-n-butylphthalate I 2.0661 1.5971 1.4211 1.3581 1.3201 1.5531 19.:
IFluoranthene ^ 1.3921 1.0981 .9691 .9781 .9451 1.0761 17.:
IPyrene I 2.1251 1.6491 'i.6761 1.9841 2.3941 1.9661 16.
18utylbenzy1 phthalate I 1.5081 1.1791 1.1631 1.4581 1.8071 1.4271 18.
13,3'-Dichlorobenzidine I .3141 .2241 .2321 .2721 .2701 .2621 13.'
IBenzo(a)anthracene I 1.6791 1.3341 1.2581 1.5141 1.7131 1.5001 13.'
IChrysene I 1.3301 1.1421 1.0391 1.1891 1.2741 1.1951 9.'
Ibis(2-Ethy1hexyl)phtha1ate_ 1 1.9801 1.5721 1.5591 1.7011 1.8491 1.7321 10.
IDi-n-octylphthalate * 2.7591 2.5161 1.8441 1.7751 1.7491 2.1281 22.:
IBenzo(b)fluoranthene I 1.6641 1.5101 1.4401 1.2981 1.0651 1.3961 16.
IBenzo(k)fluoranthene I .8931 .7781 .5841 .8241 .6721 .7501 16..
IBenzo(a)pyrene * 1.2621 1.106! .9511 .9671 .9411 1.0451 13.:
llndeno(1,2,3-cd)pyrene I .9971 .9071 .8761 .9231 .9081 .9221 4.'
IDibenz(a,h)anthracene I .5461 .4941 .4761 .4981 .4991 .5031 5..
IBenzo(q,h,i)perylene I .8681 .7961 .7741 .8421 .8291 .8221 4.'
! C C E 2 C C L s Y^ v S S S C E i 8! S C C C C C ... .......... C C S C== = i i C 6= .... 6 8 i E E 8 8 6. i S C C=L . .....

INitrobenzene-d5 I .7681 .5951 .635! .6731 .6241 .6591 10.
12-Fluorabiphenyl I 1.7111 1.3351 1.0661 1.0151 .8131 1.1881 29.
ITerpheny1-d14 I 1.2851 1.0191 .9841 1.1661 1.1841 1.1291 11.
IPhenol-d6 I 2.9941 2.208! 1.8881 1.8961 1.7871 2.1551 23.
12-Fluorophenol I 1.8721 1.5581 1.3961 1.5041 1.7531 1.6171 11.'
12,4,6-Tribromophenol
1

1 .1981
1 1

.1591
1

.1311
!

.1321 .1241 .1491 20.

(1) Cannot be separated from Diphenylamine //f/^^
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SEMIVOLATILE CONTINUING CALIBRATION CHECK

Lab Name:MARTIN MARIETTA Contract:0289

C
Lab Code: K25 Case No.: G132-001SAS No.: NA

Instrument ID: 70 #3 Calibration Date: 4/15/91

BooFHs
SDG No.: <iA--

en
Time: 6:31

Lab File ID: >11305 Init. Calib. Date(s):04/15/91 04/15/91.

Min RRF50 for SPCC(40 = 0.050 Max %D for CCC(*) = 25.0%

I I
I COMPOUND I
1=a=^ass====^====ass_===s£a=I

IPhenol *
Ibis(2-Chloroethyl)ether I
2-Chlorophenol
11,3-Dichlorobenzene

11,4-Dichlorobenzene *

IBenzyl_alcohol

11,2-Dichlorobenzene I
12-Methylphenol

Ibis(2-chloroisopropyl)etherl
14-Methylphenol I
N-Nitroso-di-n-propylam:ne_ik
IHexachloroethane
INitrobenzene I
IIsophorone I
12-Nitrophenol *
12,4-Dimethylphenol
IBenzoic_acid 1
Ib>.s(2-Chloroethoxy)methane_I

12,4-Dichlorophenol *
11,2,4-Trichlorobenzene
INaphthalene

14-Chloroaniline I
Hexachlorobutadiene *
14-Chloro-3-methylphenol *
12-Methylnaphthalene I
Hexachlorocyclopentadiene _Ik
12,4,6-Trichlorophenol *
12,4,5-Trichlorophenol I
12-Chloronaphthalene
12-Nitroaniline

14-Nitrophenol 4k

- I I

IDimethylphthalate
!Acenaphthylene I
12,6-Dinitrotoluene I
13-Nitroaniline I
!Acenaphthene *
12,4-Dinitrophenol lk

RRF IRR 50 I %D I
8 8 8 8 S 6@ i y4 C S

1. 951796K/ 7. 9^
1.734 1.959`1 13.0 I
1.6791 1.6511 1.7 I
1.4741 1.4961 1.5 I
1.2691 1.4021 10.5 *
.9071 .7701 15.1 I

1.3321 1.3391 .6 I
1.6591 1.5161 8.7 I
3.0851 2.7601 10.5 1
1.4801 1.1811 20.3 1
1.7181 1.3251 22.9 4
.5911 .5551 6.0 I
.6181 .5251 15.0

1.2611 1.0941 13.2 I

.2941 .2661 9.4 *

.5201 .4611 11.4 I

.2811 .2591 7.7 I

.7801 .6631 15.0 I

.3501

.3381

.9651

.6011

.1641

.4931

.7831

.2951

.479I

.3671
1.2161
.7401

1.3081
1.6871
.3651
.3171

1.0741
.2711
.2211

1

.3351

.3411
1.0291
.5591
.1661
.4401
.5961
.2801
.4201
.4851

1.2761
.6881

1.5511
1.9361
.3771
.3161

1.1901
.2261
.2031

I

4. 0
1.0 I
6.6 I
7.0 I
1.2 *

10.8 *
24.0 I
5.1 ik

1®
^^

4.9 I
7.0 I
18.6 I
14.7 I
3.3 I
.2 I

10.8
16.6 0
8.3 4k

FnRM IIi CI1-1 1 /P7 Ro.r
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SEMIUOLATILE CONTINUING CALIBRATION CHECK

Lab Name:MARTIN MARIETTA Contract:0288

c
Lab Code; K25 Case No.: 6132-001SAS No.: NA

Instrument ID: 70 43 Calibration Date: 4/15/91

B
SDG No. : WA

ooFNS'

Time: 6:31 y^yT

Lab File ID: >11305 Init. Calib. Date(s):04/15/91 04/15/91

Min RRF50 for SPCC(#) = 0.050 Max %D for CCC(*) = 25.0%

I
I COMPOUND

I_ I I
I RRF IRRF50 I

I
XD I

1=e^==a=====____=====s==s=a=I=a===°I°°===sl ==^===1

IDibenzofuran 1 1.6361 1.7211 5.2 I
12,4-Dinitrotoluene 1 .6201 .5971 3.7 1
IDiethylphthalate I 1.1681 1.4021 20
14-Chlorophenyl-phenylether _I .4251 .5641 _-^
IFluorene 1 .9421 1.1091 1i.8 I
14-Nitroaniline I .4441 .4021 Q
14,6-Dinitro-2-methylphenol _I .1191 .1511 0 '
IN-Nitrosodiphenylamine (1) * .4841 .5271 8.9 *_
14-Bromophenyl-phenylether_

_
I .2021 .2061 2.2 I

IHexachlorobenzene I .2541 .265I 4.6 I
IPentachlorophenol * .1761 .1991 13.1 *
IPhenanthrene 1 .9671 1.0331 6.9 1
IAnthracene I .8354 .9741 16.7 I

IDi-n-butylphthalate 1 1.5531 1.5971 2.9 I
IFluoranthene * 1.0761 1.0981 2.0 *'
IPyrene I 1.9661 1.6491 16.1 I
IButvlbenzvlphthalate I 1.4271 1.1791 17.4 I
13,3'-Dichlorobenzidine I .2621 .2231 14.8 I
IBenzo(a)anthracene I 1.5001 1.3341 11.1 I
IChrysene I 1.1951 1.1421 4.4 I
Ibis(2-Ethylhexyl)phthalate _I 1.7321 1.5721 9.2 I
IDi-n-octylphthalate * 2.1281 2.5161 18.2 *
IBenzo(b)fluoranthene I 1.3961 1.5101 8.2 I
IBenzo(k)fluoranthene I .7501 .7781 3.7 I
IBenzo(a)pyrene * 1.0451 1.1061 5.8 *
IIndeno(1,2,3-cd)pyrene I .9221 .9071 1.6 I
IDibenz(a,h)anthracene I .5031 .4951 1.6 I
IBenzo(g,h,i)perylene I .8221 .7961 3.1 I
I ^ a . . . .. ... . . .. . . .. ..... C ......... S I.....

INitrobenzene-d5 I .6591 .5951 9.7 I
12-Fluorobiphenyl I 1.1881 1.3351 12.4 I
ITerphenyl-d14 I 1.1281 1.0191 9.7 I
IPhenol-d6 I 2.1551 2.2081 2.5 1
12-Fluorophenol I 1.6171 1.5581 3.6 I
12.4,6-Tribromophenol
1

I .1491
1 1

.1591
1

7.0 1

v

(1) Cannot be separated from Diphenylamine
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PESTICIDE/PCB DATA VALIDATION CHECKLIST - FORM A-3

PROJECT: REVIEVVER: DATE;E,//j.

LABORATORY: CASE: ^----- SDG:s^^j'yS

SAMPLES/MATRD{:

1. DATA PACKAGE COMPLETENESS

Review the data package for completeness and check off the items below. If any data review
elements are missing contact the laboratory for resubmittal.

Data Packa2eItem

Case Narrative
Data Summary
Chain-of-Custody
QC Summary

Surrogate report
MS/MSD report
Blank summary report

Sample Data
Sample reports
Chromatogratns
GC integration reports
Worksheets
UV traces from GPC
GC/MS confirmation spectra

Standards Data
Pesticides Evaluation Standards Summary
Pesticides/PCB Standards Summary
Pesticides/PCB identification
Pesticides standard chromatograms

Raw QC Data
Blank analysis report forms and chromatograms
MS/MSD report forms and chromatograms

Present?: Yes No N/A

-_

.^ _

A3-1
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Data Packa2e Item

Additional Data
Moisture/% solids data sheets
Reduction formulae
Instrument time logs
Chemist notebook pages
Sample preparation sheets

2. HOLDING TIMES

Were all samples extracted within holding time?

Present?: Yes No N/A

Yes 0 N/A

Were all samples analyzed within holding time? Yes No N/A

ACTION: If any holding times were exceeded, but not by greater than a factor of two, qualify
associated samples as estimated (J for detects or UJ for nondetects), otherwise reject all nondetects
(R) and qualify all associated detects as estimated (J).

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

3.1 INSTRUMENT PERFORMANCE (2/88 SOW)

Are DDT retention times greater than 12 minutes? Yes No N/A

ACTION: If DDT retention time is < 12 minutes and resolution is <25% qualify associated data as
unusable (R).

Is resolution between DDT peaks acceptable? (^;)-No N/A

ACTION: If resolution between DDT peaks is unacceptable qualify associated data as unusable (R).

Do all pesticide standards elute within the established
retention time windows? Yes (Z^- N/A

ACTION: If the standards do not meet the retention time criteria and peaks are not present near or
within the retention time windows no sample qualification is necessary. If peaks are near or within
the retention time windows and the standards and matrix spikes do not fall within the expanded
retention time windows calculated according to the validation requirements, qualify all associated
sample results from the last in-control point as unusable (R).

Are DDT breakdowns <20%? Yes No N/A

ACTION: If the DDT percent breakdown exceeds 20%, qualify all detected results for DDT as
estimated (J) and all nondetects as unusable (R) if DDD and DDE are detected. Ia' addition qualify
all results for DDD or DDE as presumptive and estimated (NJ).

Are endrinbreakdowns e_^20%?
60

No N/A

A3-2
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ACTION: If the endrin breakdown exceeds 20%, qualify all detected results for endrin as estimated
(J) and all nondetects as unusable (R) if endrin aldehyde or endrin ketone are detected. In addition,
qualify all results for endrin ketone as presumptive and estimated (NJ).

Are DBC retention time differences within specificaLion? Yes o N/A

ACTION: If DBC %D values are outside the limits and the shift is ocurring repeatedly in samples
and standards, qualify affected sample results as unusable (R).

3.2 CALIBRATIONS (2/88 SOW)

Are RSD values for aldrin, endrin, DDT and DBC 510:6? Yes o N/A

Have all standards been analyzed within 72 It
of any sample? . Yes No N/A

Has a 3-point calibration been conducted for DDT
or toxaphene? Yes No N/A

Have all standards been analyzed at the start of
each 72-h sequence? Yes No N/A

Have evaluation standards A, B, and C been analyzed
within 72 It of any sample? Yes No N/A

Has the confirmation standard mix been analyzed after
every five samples? Yes No N/

Has evaluation standard B analyzed every 10 samples? Yes No

Are %D values for initial and subsequent standards 515'f
for quantitation standards and 520% for confirmation standards? Yes o N/A

ACTION: If the RSD criteria were exceeded or three point calibrations not conducted qualify
associated detects as estimated (J). If all standards were not analyzed at the beginning of each 72-h
sequence qualify associated data as unusable (R). If the confirmation standards were not analyzed
properly qualify associated detects as estimated (J). If the continuing calibration criteria were not met
qualify associated quantitation data as estimated (J).

A3-3
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3.3 INSTRUMENT PERFORMANCE AND INITIAL CALIBRATION (3/90 SOW)

Is peak resolution acceptable? Yes No N/A ,

ACTION: If the resolution criteria are not met, reject positive sample results generated after initial
calibration (R).

Are DDT and endrin breakdowns 520.0% Yes No

ACTION: If the breakdown criteria are not met qualify sample results as described in Section 5.3.1
of the validation requirements.

Are single component target compounds in the PEMs, INDA, INDB and
the calibration standards within the retention time windows? Yes No N/A

ACTION: If the retention time criteria are not met and no peaks are present in the samples within
two times the retention time windows (t0.04, ±0.05 for methoxychlor), no qualification is
necessary. If peaks are present in samples within the retention time window a review is made of the
raw data to determine expanded retention time windows (see Section 5.3.1 of the validation
requirements). If all standards and matrix spikes fall within the expanded windows then no
qualification of sample results is necessary. If all standards and matrix spikes do not fall within the
expanded windows then all affected sample results are qualified as unusable (R).

Are the RPDs acceptable for the PEMs? Yes No N/A

ACTION: If the RPD criteria are not met qualify associated positive sample results as estimated (J).

Are the RSDs for the calibration factors < 10.0% (< 15.0% for the BHC
series, DDT, endrin, and methoxychlor)? Yes No /A

ACTION: If the RSD criteria are not met qualify associated positive sample results as estimated (J).

3.4 CALIBRATION VERIFICATION (3/90 SOW)

Have the analytical sequence requirements been met for the
analysis of instrument blanks, PEMs, INDA and INDB mixes? Yes No N/A ?

ACTION: If the analytical sequence requirements are not followed and any of the resolution or
retention time criteria listed below are exceeded, reject associated positive results (R).

Is peak resolution acceptable for PEMs, INDA and INDB mixes? Yes No /A

ACTION: If the resolution criteria are not met reject positive sample results generated after a
noncompliant standard analysis (R).

Are single component target compounds in the PEMs, INDA and
INDB mixes within the retention time windows? Yes No N/A

A3-4
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ACTION: If the retention time criteria are not met and no peaks are present in the samples analyzed
after the noncompliant standard within two times the retention time windows (±0.04, ±0.05 for
methoxychlor), no qualification is necessary. If peaks are present in samples within the expanded
windows rejected associated positive and nondetect results (R).

Are RPDs between the calculated and true amounts in the PEMs, INDA
and INDB mixes 525.0%? Yes No /A J

ACTION: If the RPD criteria are not met qualify associated positive sample results as estimated (I).

Are DDT and endrin breakdowns in the
PEMs 520.0% (530.0% total combined)? Yes No rN1A^

ACTION: If the breakdown criteria are not met qualify associated positive sample results in
accordance with the criteria specified in Section 5.3.1.

4. BLANKS

4.1 LABORATORY BLANKS

Has the laboratory analyzed the method blanks
at the required frequency? ^^o N/A

Has the laboratory analyzed a sulfur clean-up blank if required? Yes No

Has the laboratory analyzed instrument blanks
at the required frequency? Yes No N/A

Are target compounds present in the blanks? Yes No N/A

ACTION: Qualify all associated positive results as nondetects (U) that are <5 times the highest
concentration in any acceptable blank.

4.2 FIELD BLANKS

Are target compounds present in the field blanks? Yes No

ACTION: If target compounds are present in the field blanks qualify all positive sample results <5
times the highest valid field blank concentrations as nondetects (U) and note the results in the
validation narrative.

A3-S
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5. ACCURACY

5.1 SURROGATE RECOVERY

Are any surrogate recoveries out of specification? Yes (^^ N/A

Do any samples show nondetects for surrogates? _ Yes ^-N/A

Are any method blank surrogates out of specification? Yes No A

ACTION: Qualify all associated sample results as estimated (J for detects and UJ for nondetects) for
surrogates out of specification. If the surrogate was not detected (0% recovery) in the sample qualify
associated nondetects as unusable (R). If method blank surrogates are out of specification and sample
surrogates are acceptable, no qualification is required however, the laboratory should be contacted for
an explanation.

5.2 MATRIX SPIKE RECOVERY

Has the laboratory analyzed a MS/MSD per matrix for the
the sample group? Yes N/A

Are MS/MSD recoveries within specification? Yes No N/A

Are there any calculation or transcription errors? Yes No

ACTION: If MS/MSD analyses have not been conducted contact the laboratory for clarification.
Review the MS/MSD recoveries in conjunction with other QC data such as surrogate recoveries and
note the results in the validation narrative. If MSIMSD recoveries are out of specification and sample
concentration is > 5 times the spike concentration, no qualification is required, otherwise qualify
results as follows: Qualify positive results as estimated (J) in all samples if associated surrogates are
also out of specification. The qualification shall only be done on samples of similar matrix as the
MS/MSD samples. If it is determined from the review that only the spiked samples are affected by
the low recoveries, qualify only the results for the spiked sample as described above. If it is
determined from the review that out of specification MS/MSD recoveries are indicative of systematic
problems in the laboratory such as sample preparation or sample-specific matrix interferences this
must be noted in the validation narrative along with the potential affect on the sample results.

5.3 PERFORMANCE AUDIT SAMPLES

Are performance audit sample results within
the acceptance limits? Yes No N/A

ACTION: Note the results of the performance audit samples in the validation narrative.

A3-6
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6. PRECISION

6.1 MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES

Are the RPD values within specification? Yes No N/A

ACTION: Review the MSIMSD results in conjunction with other QC data such as field duplicates
and note the results in the validation narrative. if MS/MSD RPD values are out of specification and
sample results are > SxCRQL qualify positive results as estimated (J). If it is determined from the
review that out of specification MS/MSD results are indicative of systematic problems in the
laboratory such as sample preparation or sample-specific matrix interferences this must be noted in
the validation narrative along with the potential affect on the sample results.

6.2 FIELD DUPLICATE SAMPLES

Are field duplicate RPD values acceptable? Yes No N/A

ACTION: Note the results of the field duplicate samples in the validation narrative.

6.3 FIELD SPLIT SAMPLES

Are field split RPD values acceptable? Yes No N/A

ACTION: Note the results of the field split samples in the validation narrative.

7. COMPOUND IDENTIFICATION AND QUANTITATION

7.1 COMPOUND IDENTIFICATION

Do positive results meet the retention time window criteria? -Yes No N/A

Were positive results analyzed on disintilar columns? Yes No N/A

If dieldrin and DDE were reported was a 3% OV-1 column
used for confirmation (2/88 SOW data only)? Yes No N/A

Do retention times and relative peak height ratios match
the expected patterns for multipeak compounds (PCB, toxaphene or
chlordane)? Yes No N/A

Has GC/MS confirmation been conducted on sample extract
concentrations > 10 ppm? Yes No N/A

A3-7
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ACTION: If positive results do not meet the retention time criteria qualify all detected results as
nondetects as follows: If the misidentified peak is outside the retention time windows and no
interferences are noted report the CRQL and if the misidentified peak interferes with a target peak
then the report value is qualified as estimated and nondetected (UJ). If positive results were not
confirmed on disimilar columns, reject affected results (R). If a 3% OV•1 was used to confirm
dieldrin and DDE, reject the affected data (R). If PCB, chlordane or toxaphene identification is
questionable qualify the results as presumptive and estimated (NJ). If GC/MS confirmation was not
conducted contact the laboratory for explanation and note in the validation narrative.

7.2 REPORTED RESULTS AND QUANTITATION LIIvI1TS

Are results and quantitation limits calculated properly? Ye No N/A

Has the laboratory reported the sample quantitation Iimits ^-
within SxCRQL values? /re ^ -No N/A

ACTION: If results and quantitation limits are in error contact the laboratorŷfor'clarification and
note in the validation narrative.

8. OVERALL ASSESSMENT AND SUMMARY

Has the laboratory conducted the analysis in accordance
with the analytical SOW? Yes o N/A

Were project specific data quality objectives met for
this analysis? Yes No N/A

ACTION: Summarize all the data qualifications and complete the data validation narrative as
specified in Section 10.0 of the data validation requirements.
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COMMENTS (attach additional sheets as necessary):
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INORGANIC ANALYSIS DATA VALIDATION CIiECKLIST - FORM A-6

PROJECT: REVIEWER:/^G^/j^ DATE: ^ //^i^^

LABORATORY: 2 CASE: ------- SDG:

SAMPLES/MATRIX:

1. COMPLETENESS AND CONTRACT COMPLIANCE

Review the data package for completeness and check off the items below. If any data review
elements are missing contact the laboratory for submittal of the omitted data.

Data Packa eg Item Present?: Yes No N/A

Case Narrative
Cover Page
'I^t2€pte'^ePoits ^^u,%+ o' ^tSf+-^G^/ ._.
Sample Data

Inorganic Analysis Data Sheets
Standards Data

Initial and Continuing Calibration Verification
CRDL Standard for AA and ICP

QC Summary
Blanks
ICP Interference Check Summary
Spike Sample Recovery
Post-Digestion Spike Sample Recovery
Duplicate
Laboratory Control Sample
Standard Addition Results
ICP Serial Dilutions
Instrument Detection Limits
ICP Interelement Correction Factors
ICP Linear Ranges
Preparation Log
Analysis Run Log

Raw Data
ICP Raw Data
Furnace AA Raw Data
Mercury Raw Data
Cyanide Raw Data

Additional Data
Internal laboratory chain-of-custody
Laboratory Sample Preparation Records
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Data Packaee Item

Percent Solids Analysis Records
Reduction Formulae
Instrument Run Logs
Chemist Notebook Pages

Present?: Yes No N/A

2. HOLDING TIMES

Have all samples been analyzed within holding times? Yes N- N/A

ACTION: If any holding times have been exceeded qualify all affected results as estimated (J for
detects and UJ for nondetects).

3. INITIAL CALIBRATIONS

Were all instruments calibrated daily, each set-up time and ,^-^
were the proper number of standards used? / x e^ No N/A

Are the correlation coefficients 20.995? /^`YD No N/A

Was a midrange cyanide standard distilled? Yes No N/A

ACTION: Qualify all data as unusable if reported from an analysis in which an instrument was not
calibrated or was calibrated with less than the minimum number of standards. Qualify associated
sample results > IDL as estimated (J) and results <IDL as estimated (UJ), if the correlation
coefficient is <0.995 or the laboratory did not distill the midrange cyanide standard.

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION

Are ICV and CCV percent recoveries within control? Y No N/A

Are there calculation errors? Yes N^ N/A

ACTION: Qualify all affected data in accordance with Section 8.3 of the validation requirements. If
calculation errors are noted, contact the laboratory for clarification.

5. ICP INTERFERENCE CHECK SAMPLE

Has an ICS sample been analyzed at the proper frequency? Yes No N/A

Are the AB solution %R values within control? No N/A

Are there calculation errors? Yes Io N/A

ACTION: Qualify all affected data in accordance with Section 8.3 of the validation requirements. If
calculation errors are noted, contact the laboratory for clarification.
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6. LABORATORY BLANKS

Are target analytes present in the laboratory blanks? (:less) No N/A

ACTION: Qualify all associated sample results for any analyte <5 times the amount in any
laboratory blank as nondetected (U). If analyte concentrations in the blank are > CRDL or below the
negative CRDL, verify the laboratory has redigested and reanalyzed associated samples with analyte
concentrations < 10 times the blank concentration. If the laboratory has not redigested and
reanalyzed the samples, note in the validation narrative.

7. FIELD BLANKS

Are target analytes present in the field blanks? Yes No N/A

ACTION: Qualify all sample results for any analyte <5 times the amount in any valid field blank as
nondetected (U).

8. MATRIX SPIKE SAMPLE ANALYSIS

Are spike recoveries within the control limits? Yes No N/A

ACTION: Qualify the affected sample data according to the following requirements:

If spike recovery is > 125% and sample results are <IDL no qualification is required. If spike
recovery is > 125% or <75% qualify all positive results as estimated (J). If spike recovery is 30%
to 74% qualify all nondetects as estimated (UJ). If spike recovery is <30%, reject all nondetects
(R). If the field blank has been used for spike analysis, note in the validation narrative.

9. LABORATORY CONTROL SAMPLE

Are percent recoveries within the acceptance limits? Yes No N/A

Are there calculation errors? Yes No N/A

ACTION: Qualify the sample data according to the following requirements:

AQUEOUS LCS - Qualify as estimated (J), all sample results >IDL, for which the LCS %R falls
within the range 50-79% or > 120%. Qualify as estimated (UJ), all sample results <IDL, for which
the LCS falls within the range of 50-79%. Qualify as unusable (R) all sample results, for which the
LCS %R <50%.

SOLID LCS - Qualify as estimated (J), all sample results > IDL for which the LCS result is outside
the established control limits. Qualify as estimated (UJ), all sample results <IDL for which the LCS
%R are lower than the established control limits.

A6-3



WHC-SD-EN-SPP-002, Rev. 1

10. PERFORMANCE AUDIT ANALYSES

Are the performance audit sample results within the
acceptance limits? Yes No N/A

ACTION: Note the results of the performance audit sample analyses in the data validation narrative.

11. DUPLICATE SAMPLE ANALYSIS

Are RPD values acceptable? ^^o N/A

ACTION: Qualify the results for all associated samples of the same matrix as estimated (J) if the
RPD results fall outside the appropriate control Iimits. If field blanks were used for laboratory
duplicates, note in the validation narrative.

12. ICP SERIAL DILUTION

Are the serial dilution results acceptable? Yes No __ N/A

Is there evidence of negative interference? Yes No N/A

ACTION: Qualify the associated data as estimated (J) for those analytes in which the %D is outside
the control limits. If evidence of negative interference is found, use professional judgment to qualify
the data.

13. FIELD DUPLICATE SAMPLES

Do the RPD values exceed the control limits? Yes No N/A

ACTION: Note the results of the field duplicate samples in the validation narrative.

14. FIELD SPLIT SAMPLES

Do the RPD values exceed the control limits? Yes No N/A

ACTION: Note the results of the field split samples in the validation narrative.

1516. FURNACE ATOMIC ABSORPTION QUALITY CONTROL

Do all applicable analyses have duplicate injections?

Are applicable duplicate injection RSD values within control?

If no, were samples rerun once as required?

Does the RSD for the rerun fail within the control limits?

Were analytical spike recoveries within the control limits?

YeNo N/A

Yes No N/A

Yes No

Yes No N/A

Yes No /A
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If no, were MSA analyses performed when required? Yes No

Are MSA correlation coefficients > 0.995? Yes No N/A

If no, was a second MSA analysis performed? Yes No

ACTION: If duplicate injections are outside the acceptance limits and the sample has not been
reanalyzed or the reanalysis is outside the acceptance7imits, qualify the associated data as estimated (J
for detects and UJ for nondetects). If the analytical spike recovery is <40% qualify detects as
estimated (J). If the analytical spike recovery is > 10% but <40%, qualify all nondetects as
estimated (UJ) and if the analytical spike recovery is < 1090, reject all nondetects (R). If the sample
absorbance is <50% of the analytical spike absorbance and the analytical spike recovery is <85% or
> 115%, qualify all results as estimated (J for detects and UJ for nondetects). If method of standard
additions (MSA) was required but was not performed, the MSA samples were spiked incorrectly, or
the MSA correllation coefficient was <0.995, qualify the associated detected results as estimated M.

17. ANALYTE QUANTITATION AND DETECTION LIMITS

Have results been reported and calculated correctly? ^No N/A

Are results within the calibrated range of the instruments
and within the linear range of the ICP? ^Io N/A

Are all detection limits below the CRQL? Yes 1Vo N/A

Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R).

18. OVERALL ASSESSMENT AND SUMMARY

Has the laboratory conducted the analysis in accordance
with the analytical SOW? s^No N/A

Were project specific data quality objectives met for
this analysis? N/A

ACTION: Summarize all the data qualifications and complete the data validation narrative as
specified in Section 10.0 of the data validation requirements.
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COMMENTS (attach additional sheets as aecessary):

^

.
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5A SAMPLE NO.
SPIKE SAMPLE RECOVERY

I BOOFH5S

I
Lab Name: MARTIN MARIETTA Contract:

Lab Code: K25 Case No.: SAS No.: SDG No.: BOOFH5

Matrix (soil/water): WATER Level (low/med): LOW
^ Solids for Sample: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte

Control
Limit
%R

Spiked Sample
Result ( SSR) C

Sample
Result ( SR) C

Spike
Added (SA) %R Q

Aluminum 75-125 1987.1000 33.2000 B 2000.00 97.7
Antimony 75-125 488.1000 50.0000 U 500.00 97.
Barium 75-125 2006.2000

_
29.0000 B 2000.00 98.9

Beryllium 75-125 50.2000 0.3000 U 50.00 lQQ-A
Bismuth 75-125 199.3000

_
50.0000 U 2000.00 10.

Cadmium 75-125 49.9000
_

3.0000 U 50.00 99.8
Calcium
Chromium 75-125 207.3000 10.0000 U 200.00 103.6
Cobalt 75-125 477.6000

_
5.0000 U 500.00 95.5

Copper 75-125 240.7000
_

4.0000 U 250.00 96.3
Iron 75-125 1161.6000

_
137.8000 1000.00 102.4

Magnesium
_ _

Manganese 75-125 506.5000 6.6000 B 500.00 100.0
Nickel 75-125 496.7000

_

10.0000 U 500.00 99.3
Potassium

_

Silver 75-125 47.9000 6.0000 U 50.00 95.8
Sodium

_

^Strontium 75-125 2323.8000 184.7000 2000.00 107.
ld

Tin 75-125 2184.2000
_

37.8000
_

2000.00 107.3
Vanadium 75-125 521.3000

_
15.6000

_
B 500.00 101.1

Zinc 75-125 493.0000
_

7.3000 B 500.00 97.1
_

Comments:

M

P

P
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7
LABORATORY CONTROL SAMPLE

Lab Name: MARTIN MARIETTA

Lab Code: K25 Case No.:

Solid LCS Source: UNLV-QAL

Aqueous LCS Source: SPEX

Aqueous (ug/L)
Analyte True Found %R

Aluminum 1000.0 1018.20 1
Antimony 1000.0 985.90
Barium 1000.0 992.50
Beryllium 1000.0 1022.50 1
Bismuth 200.0 199.50
Cadmium 1000.0 990.00
Calcium 1000.0 1020.40 1
Chromium 1000.0 1010.30
Cobalt 1000.0 988.80
Copper 1000.0 973.40
Iron 1000.0 1034.90 1
Magnesium 1000.0 1004.40 1
Manganese 1000.0 1011.20 1
Nickel 1000.0 1014.00 1
Potassium 10000.0 9232.90
Silver 1000.0 982.20
Sodium 1000.0 977.30
Strontium 2000.0 2050.70 1
Tin 2000.0 23.50
Vanadium 1000.0 1006.70 1
Zinc 1000.0 977.30

33

Contract:

SAS No.: SDG No.: BOOFH5

Solid (mg/kg)
Found C Limits $R

01.8 , 325.0 423.8 225.0 424.0 130.
98.6 ' ^' 211.0 214.9

_
127.0 294.0 101.

99.2 " / 4.8 6.7
_
B 0.0 40.0 139.

02.2 19.4 19.9 16.5 22.3 102.
99.8 - 400.0 63.6

_
15.

99.0 45.4 49.3
_

35.7 55.1 108.
02.0 6200.0 217895.9

_
166800.0 225600.0 111.

01.0 i 99.6 114.9
_

79.2 120.0 115.
98. 144.0 158.9

_
125.0 162.0 110.

97.3 /6910.0 7025.8
_

6006.0 7820.0 101.
03.5 22430.0 23158.3

_
17770.0 27080.0 103.

00.4 ^38100.0 115566.3
_

100400.0 129900.0 97.
01.1 - i 208.0 227.7

_
177.0 239.0 109.

01.4 60.9 73.9
_

49.2 72.6 121.
92.3 50.0 619.2 B 0.0 1000.0 ****
98.2 22.2 26.7 15.5 29.0 120.
97.7 50.0 199.6 B 0.0 1000.0 399.
02.5
1 400.0 117.2

_

29.
00. 65.8 73.1

_
51.7 79.9 111.

97.7 187 .0 206.5
_

138.0 236.0

1

1.10.

FORM VII - IN 7/88



ENVIROFORMS/CLP 788

9
ICP SERIAL DILUTIONS

Lab Name: MARTIN MARIETTA

Lab Code: K25 Case No.:

Matrix (soil/water): WATER

Contract:

SAS No.:

Concentration Units: ug/L

36
SAMPLE NO.

BOOFH6L

SDG No.: BOOFH5

Level (low/med): LOW

Analyte
Initial Sample
Result (I) C

Serial
Dilution

Result (S) C

P6
Differ-
ence

Aluminum 24.90 B 100.00 U 100.0
Antimony 50.00 U 250.00 U
Barium 28.90 B 31.50 B 9.0
Beryllium 0.30 U 1.50 U
Bismuth 50.00 U 250.00 U
Cadmium 3.00 U 17.50 B
Calcium 37132.00 38148.50 2.7
Chromium 10.00 U 50.00 U
Cobalt 5.00 U 25.00 U
Copper 4.00 U 99.00 B
Iron 28.70 B 32.50 B 13.2'
Magnesium 11353.10 11922.00 B 5.0.
Manganese 3.80 B 5.50 B 44.7.
Nickel 10.00 U 50.00 U
Potassium 4881.20 B 6434.00

_

B 31.8
Silver 6.00 U 30.00 U
Sodium 16035.60 _ 19161.00 B E
Strontium 186.40 193.00

'_3.
5

Tin 30.00
_
U 150.00

_
U

Vanadium 13.90 B 25.00 U 100.0
Zinc 1.30 B 33.50 B *****

M

P

P
f/

FORM IX - IN 7/88
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14
ANALYSIS RUN LOG

Lab Name: MARTIN MARIETTA K25 SITE

Lab Code: K25ACD Case No.:

Instrument ID Number: PE 5100

Start Date: 06/19/91

Contract: HANFORD

SAS No.: SDG No.:BOOFH5

Method: F

End Date: 06/19/91

EPA
Analytes

Sample
No.

D/F Time ^ R A
L

S
B
A
S

B
A

B
E

C
D

C
A

C
R

C
O

C
U

F
E

P
B
M
G
M
N

H
G
N
I

K S
E
A
G
N
A

T
L
V Z

N
C
N

90 1.00 1347 X
S5 1.00 1353 X
5100 1.00 1359 X
S200 1.00 1405 X
ZZZZZZ 1.00 1411
ICV 1.00 1417 -

-
- -

-
- -
-
- - - - - - - - - - - - X - -

-
- - - -

TCB 1.00 1423 - - - - - - - - - - - - - - X - - - - -
'A 1.00 1430 X - - - - - -

rBW 1.00 1436 X
_ _ _ _

PBWA
LCSW

1.00
1.00

1443
1449
_86.0 _ - _ - _ - - _ _ _ _ _ _ _ _ _ _ X

X
_ _ _ _ _ _

LCSWA_
BOOFHS

1.00
1.00

1456
1502

91.0
-

-
_
-
_
-
_ _ _ _ _ _ _ _ _ _ _ _

X
X

_
_ -_

_
_
_
_
_
_
_
_

BOOFH5A
BOOFHSD

1.00
1.00

1509
1515

107.0
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

X
X

_ _ _ _ _ _

BOOFHSDA
BOOFH6

1.00
1.00

1522
1529
_98.0

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
X
X

_ _ _ _ _ _

CCVl
CCBl

1.0 1535
1541

.

^

_- -_ -_ _ _ _ _ _ _ _ _ _ _ _ _ _ X
x
- - - - - -

^A
BOOHF6S

2jK:1.00
1.00

1548
1554 ^

-_ - - _ - -_ -_ -_ - -_ _- _- -_ - -_ -_ -_ X
X
_ _ _ _ _ _

BOOF94 1.00 1601 r - - - - - - - - - - - - - - - - X - - - - - -
BOOF94A
ZZZZZZ

1.00
1.00

1607
1614

78.
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

X
_ _ _ _

BOOF95 1.00 1620
BOOF95A_
CCV2

1.00
1.00

1627
1633

97.0
-

_

-

_ _ _ _ _ _ _

-

_

-

_

-

_

-

_

-

_

-

_

-

_

-

_

-

_

-
X
X - - - - - -

CCB2 1.00 1639 X
ZZZZZZ 1.00 1645

--
-
-

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

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

#- FO XIV - IN
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U.S. EPA - CLP

14
ANALYSIS RUN LOG

Lab Name: MA.RTIN MARIETTA K25 SITE

Lab Code: K25ACD Case No.:

Contract: HANFORD

SAS No.: SDG No.:BOOFH5

Instrument ID Number; PE 5100

Start Date: 06/20/91

Method: F

End Date: 06/20/91

EPA
Analytes

Sample
No.

D/F Time g R A
L

S
B
A
S

B
A

B
E

C
D

C
A

C
R

C
O

C
U

F
E

P
B
M
G

M
N

H
G

N
I

K S
E
A
G
N
A

T
L
V Z
N

C
N

SO 1.00 1038
-- - - - - - - - - - - - - - - - - - - - -

X
- - -

Sl0 1.00 1044 X
S100 1.00 1050 X
S200 1.00 1056 X
ZZZZZZ 1.00 1100

-ICV 1.00 1108 -_ - -_ - -_ - -_ - - - - - - -_ - -_ -_ - -_ - X -_ _ -_
TCB 1.00 1114

_ _ _ _ _ _ _ _ _ _ _
X

-ZA 1.00 1120 - - - - - - - - - - - - - - - - - - - - X - -
^:RAA
PBW

1.00
1.00

1126
1132
_92.5 -

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

-
-

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

X
X
-
-
-
-
-
-

PBWA
LCSW

1.00
1.00

1139
1145

99.5 _ _ _ _ _ _ _ _ _ _
_
_ _ _ _ _ _ _ _ _ _ X

X

_ _ _

LCSWA
BOOFH5_

1.00
1.00

1151
1157

95.5 X
X
_
_-
_

BOOFH5A
BOOFHSD

1.00
1.00

1204
1210

84.5
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

X
X

_ _

BOOFH5DA
CCVl

1.00
1.00

1216
1222

76.0
-_ - -_ - -_ - - - - - - - - - - - - - - -

X
X - -_ -

CCBl 1.00 1228 X
BOOFH6 1.00 1234
BOOFH6A_
BOOHF6S_

1.00
1.00

1240
1246

6.0 X
X

BOOF94 1.00 1252 x
BOOF94A_
BOOF95

1.00
1.00

1258
1304

_105.0
_
_
_

_
_
-
_
_

_
_
-
_
_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_ X

X

_
_
_
_
_
_

BOOF95A_
CCV2

1.00
1.00

1311
1317

87.5
-

_

- -

_

- -

_

-

_

-

_

-

_

-

_

-

_

-

_

-

_

-

_

-

_

-

_

-

_

-

_

-

_

-

_

-
X
X

_

-

_

-

_

-
CCB2 1.00 1323-

_

-

_

-
_ _ _ _ _ _ _ _ _ _ _ _

X
_

-

_

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

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

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

^G///^/^(/^QRM XIV - IN 3/90
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WET CHEMISTRY DATA VALIDATION CHECKLIST - FORM A-7

PROJECT: REVIEWER:l^ DATE: ^ irlL

LABORATORY: CASE: ------ SDG: <^/=

SAMPLESlMATRIX:

1. DATA PACKAGE COMPLETENESS

Review the data package for completeness and check off the items below. If any data review
elements are missing contact the laboratory for submittal of the omitted data.

Data Packa2e Item

Case Narrative
Cover Page
Traffic Reports/Chain-of-Custody
Sample Analysis Data Report Forms
Standards Data
QC Summary

Blanks Summary Report Forms
Spike Sample Recovery Report Forms
Duplicate Sample Analysis Report Forms
Laboratory Control Sample Report Forms

Raw Data
Ion Chromatograph Chromatograms
TOC and TOX Instrument Printouts
Laboratory Bench Sheets

Additional Data
Laboratory Sample Preparation Logs
Instrument Run Logs
Internal Laboratory Chain-of-Custory
Percent Solids Analysis Records
Reduction Formulae
Chemist Notebook Pages

Present?: Yes No N/A

3 _

3

^ vL

2. HOLDING TIMES

Were all samples analyzed within holding times? Yes No N/A

Action: If any holding times were exceeded qualify all affected results as estimated (J for detects and
UJ for nondetects).

A7-1
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3. INITIAL CALIBRATIONS

Were all instruments calibrated daily, each set-up time and
were the proper number of standards used? Yes No N/A

Are the correlation coefficients Z0.995? (g) No N/A

Was a balance check conducted prior to the TDS analysis? Yes No N/A
v^'C

Was the titrant normality checked? Y^es^ No N/A

ACTION: Qualify all data as unusable (R) if reported from an analysis in which the above criteria
were not met.

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION

Have ICV and CCV been analyzed at the proper frequency? (^9- No N/A

Are ICV and CCV percent recoveries within control? Yes N/A

Are there calculation errors? Yes N/A

ACTION: Qualify all affected data in accordance with the validation requirements.

5. LABORATORY BLANKS

Are target analytes present in the laboratory blanks? Yes No N/A

ACTION: Qualify all associated sample results for any analyte <5 times the amount in any
laboratory blank as nondetected (U) and list the affected samples and analytes below.

6. FIELD BLANKS

Are target analytes present in the field blanks? Yes No

ACTION: Qualify all sample results for any analyte <5 times the amount in any valid field blank as
nondetected (U).

7. MATRIX SPIKE SAMPLE ANALYSIS

Are spike recoveries within the acceptance limits? Y^^ No N/A

ACTION: If the sample concentration exceeds the spike concentration by a factor of 4 or more, and
spike recoveries are outside the acceptance limits, no qualification is necessary. If spike recovery is
outside the control limits and the sample results are >CRQL, qualify the data as estimated (J). If the
spike recovery is <3095 and the sample results are less then the IDL qualify the data as unusable (R).
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8. LABORATORY CONTROL SAMPLE

Are percent recoveries within the acceptance limits? ^No N/A

Are there calculation errors? Yes ^N/A

ACTION: Qualify the affected results according to the following requirements:

AQUEOUS LCS - Qualify as estimated (J), all sample results > IDL, for which the LCS %R falls
within the range 50-79% or > 120%. Qualify as estimated (UJ), all sample results <IDL, for which
the LCS falls within the range of 50-79%. Qualify as unusable (R) all sample results, for which the
LCS %R <50%.

SOLID LCS - Qualify as estimated (J), all sample results > IDL for which the LCS %R is outside the
established control limits. Qualify as estimated (UJ), all sample results <IDL for which the LCS %R
are lower than the established control limits.

9. PERFORMANCE AUDIT ANALYSES

Are the performance audit sample results within
the acceptance limits? Yes No /A

ACTION: Note the results of the performance audit samples in the validation narrative.

10. DUPLICATE SAMPLE ANALYSIS

Are RPD values within the acceptance limits? ^^Jo N/A

Action: Qualify the results for all associated samples of the same matrix as estimated (J) if the RPD
falls outside the acceptance limits.

11. FIELD DUPLICATE SAMPLES

Do RPD values exceed the acceptance limits? Yes No ^

ACTION: Note the results of the field duplicate samples in the validation narrative.

12. FIELD SPLIT SAMPLES

Do RPD values exceed the acceptance limits? Yes No

ACTION: Note the results of the field split samples in the validation narrative.

SiD-

i
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13. ANALYTE QUANTITATION AND DETECTION LIMITS

Have results been reported and calculated correctiy? Yes No N/A

Are instrument detection limits below the CRDL? Yes No /A

Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R).

14. OVERALL ASSESSMENT AND SUMMARY

Has the laboratory conducted the analysis in accordance
with the analytical SOW? Yes No N/A

Were project specific data quality objectives met for
this analysis? Yes J No N/A

ACTION: Summarize all the data qualifications and complete the data validation narrative as
specified in Section 10.0 of the data validation requirements.
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HOLDING TIME SUMMARY - FORM B-1

SDG:,^^y7f REVIEWER: ^`^y.^ DATE: -s^//'^ PAGE,LOF-Z^-

COMMENTS: `^/^jf C^t^^r •

FIELD
SAMPLE ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUALIFIER
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HOLDING TIME SUMMARY - FORM B-I

SDG:j^'i// REVIEWER: DATE: PAGE-,2-OF ?

COMMENTS:

FIELD
SAMPLE ID

ANALYSIS
TYPE

DATE
SAMPLED

DATE
PREPARED

DATE
ANALYZED

PREP.
HOLDING
TIME, DAYS

ANALYSIS
HOLDING
TIME, DAYS QUALIFIER

zP

^ srr. Yi^ S'

ylll

^c y ^% l G =^ ^tT
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a^ v ^d y/ ,7-
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/^G^ 3 --^ y Y 67
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A
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4-2-1
INITIAL CALIBRATION VERIFICATION.

WET CHEMISTRY

Oak Ridge K-25 Site Westinghouse
Lab Name: Analytical Chemistry Department Contract: Hanford Company

SDG#: BOOFH5

Analyte Units Batch No. Initial Calibration
True Found kR

Alkalinity Mg/1 91-13 200 208 _104^
_Ammonia Mg/1

_
91-09

_
0.5

_
0.5_ _100g

Bromide
_ _
N/A

_ _ _ _
_

Chemical 02 Demand Mg/1 91-18 60 61 101.7&_
Chloride IC

_
Mg/1

_
91-422A 4.0 3.966 9.9.15g_

Conductivity
_

umho/cm
_ _

91-14 2876 2860 99.4g
Dissolved Solids Mg/1

_
91-23

_
500

_ _
512 102.4%;_

Fluoride SIE
_

Mg/L
`

91-30
_ _

2.0
__

2.0 100%-_
Nitrate

_ _
Mg/L 91-42IA

_-
5.0

_ _
4.955

_
_99.1w_

Nitrate Nitrogen
_

^N/A
_ _ __ _

_
Nitrite Mg/L 91-421A 2.0 2.01 100.5%,

^Nitrite Nitrogen
_ _

N/A
_ _ _ _ __

_Ortho Phosphate D/A
Sulfate Mg/L 91-42IA 50.0 50.159 100%.
Total Organic Carbon

_
Mg/1

_ _
91-26D

_
5.0

_
5.131 10_

Total Organic Halides
_ _
ug/1

_
91-212

_
100 74.1 74.1__

Turbidity
_ _

NTU
_ _
91-22

_
9.0

_
9.1 1 1.1%-

,pH
_

91-39 7.0
_

7.01 100.1g

%

Comments:
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4-3-1

BLANKS
WET CHEMIS

Oak Ridge K-25 Site Westinghouse
Lab Name: Analytical Chemistry Department Contract: Hanford Company

SDG#: BOOFHS

Analyte Batch No. Initial
Calibration
Blank

Units

Alkalinity 91-13
^Ammonia

_
91- 08_

Bromide
_

N/A
^Chemical 02 Demand 91-18

Chloride IC^ 91-42IA_ <1 Mg L__
Conductivity

_
N/A_

Dissolved Solids 91-23
^Fluoride SIE

_
91-30 _<0.1 Mg L_

Nitrate 91-422A <1 _Mg/1__
Nitrate Nitrogen

__
N/A

-Nitrite 91-42IA <1 _Mg L_
Nitrite Nitrogen

_ _
N/A_

Ortho Phosphate N/A
^Sulfate 91-422A <1 Mg/L__

Total Organic Carbon_
Total Organic Halides

_
91-26D
91-212^

sL
.0 T-

_Mg/1_
ug/1__

Turbidity
_

91-22-_
pH

_
N/A +_

Comments:
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4-3-2
BLANKS .

WET CHEMISTRY

Oak Ridge K-25 Site Westinghouse
Lab Name: Analytical Chemistry Department Contract: Hanford Company

SDG#: BOOFHS

Analyte Batch No. Initial
Calibration
Blank

Units

Alkalinity 91-14
Ammonia

_
N/A

Bromide N/A_
Chemical 02 Demand 91-19_
Chloride IC 91-45IA <1 _Mg/L__
Conductivity N/A_
Dissolved Solids 91-23_
Fluoride SIE 91-35 <.1 _Mg/L_
Nitrate 91-45IA ^ <1 _Mg/L_

^Nitrate Nitrogen
_

N/A
^Nitrite 91-45IA

Nitrite Nitrogen
__

N/A_
Ortho Phosphate N/A_
Sulfate 91-45IA <1 _Mg L__
Total Organic Carbon 91-26D Mg/1__

_Total Organic Halides_
Turbidity

_
91-211

91-22
1.69 _ug/1_

NTU
pH

_
N/A__

,A .,

Comm



APPENDIX B

DATA VALIDATION DOCUMENTATION

SDG: BOOFH5



^

Data Package IC

Data Validator:_

Analysis,/Sample

Al p1v. E?p^

^23312-3 R

RADIOCHEIvIISTRY DATA VALIDATION CHECKLIST

QRii/1Ct 1r^ . LI_^7 rz

a.anuu.

C-C31- Ii-1>

^^ rv1S 1'hSD ,'

F AI
N ,

• , - 1 0

1. Completeness

1.1 Completeness Checklist (Complete the appropriate checklist for each analysis type and
attach).

2. Calibration

2.1 Initial Calibration

Was instrument calibrated within specified time period or annually? ( f^ ! A) Cl^YhYV1P_(1 f T)

If NO, qualify all associated data as unusable (R).

Was each detector used for the associated data calibrated? (Y6NA)

If NO, qualify all associated data as unusable (R).

Are calibration standards NIST traceable or equivalent? (YA)

If NO, qualify all associated data as unusable (R).
lIIJJJ

Were calibration standards expired? (Y A

If YES, qualify all associated data as unusable (R).

Comments/Qualified Results:

1



2.2 Continuing Calibration

Is check source identified by activity and radionucHdes? (Y/N 1t ) Q-oA°\WlefiA-V^t

If NO, qualify all associated data as estimated (J).

Has check source been counted daily?

If NO, qualify all associated data as unusable (R).

Are check source counts within ±3S control limits?

If NO, qualify all associated data as unusable (R).

Have background counts been performed at least weekly and before and after all field and

QC samples associated with the SDG?

If NO, qualify all associated results as unusable (R).

^Are background counts within ±3S control limits? (Y )

If NO, qualify all associated results as unusable (R).

Comments/Qualified Re

0 C
1
1P.C_`' Soo.



3. Blanks

Have reagent/method/field blanks been analyzed with the SDG? (YtQNA) C.C7M O1 Wi ^

If NO, qualify all results >LLD as estimated (n.

Are positive results reported in the reagent/method/field blanks? (YlN/1q^)

If YES, qualify positive results less than the MDA as nondetects (U). Qualify sample results

<10X the blank value but greater than the MDA as estimated (J).

Can blank results be verified/calculated properly? 4NA):

Comments/Notes/Qualified Results: •

-hr) % N

3
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4. Detection Limits and Sample Results

Can LLDs and MDAs be verified? (Y/I^' Cm1Y1A.t4 iO

If NO, qualify all results as estimated detects (n or estimated nondetects (UJ).

Do reported results meet the detection limit requirements? (Y/N/NA)- C?r1MtM{M± 2.

Note discrepancies in the validation report narrative under representativeness.

Can reported results be verified? (Y/&NA) CC^^^'rV1 W1 QXI ^ n

If NO, note missing data in the validation report Correct results on the photocopied report

^'10,Cjs

^VVO'VCS^t

1

4

^e_S(



5. Radiometric and Gravimetric Yields

^,Q3

Were spikes/ racers/chemical yields analyzed in each SDG and/or sample as appropriate for

the ana ytical method? (Y&NA) n'ryV141^t^'l•1 ^ ll 1

If NO or if inappropriate tracers were used qualify associated results as unusable (R).

Was a field blank used for the spike/tracer/chemical yield analysis? (Y#NA)

If YES, note in the validation narrative.

Is spi

spike

yield recovery within the limits of 30-105% for sample results <4X the

Verify the spike recoveries and qualify associated results as follows:

%R: <30% 30-105% >105% >115%

<LLD R acceptable UJ R

>LLD R acceptable j R

Comments/Notes/Qualified Results:

5



6. Duplicate Samples and Analyses

Has at least one duplicate analysis been performed for every

10 samples in the SDG? ()

If NO, qualify all associated results as estimated Gj.

Has the field blank been used for duplicate or MS/MSD analysis? (YIONA)

Are RPD v_alus s35%n for results >SX the LLD and within ±2X the LLD for results <5X the

LLD?

If NO, qualify associated results <LLD as estimated nondetects (UJ) and all associated results

>LLD as estimated detects 0).

Comments/Notes,/Qualified Results:

CI

C , ' cz ^F? ('^,P4P-mG 1' t - y ^ 7.,srL^

6
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7. Laboratory Control Samples

Are LCS results within the control limits of 80-120%

If NO, qualify results as follows:

<50% 50-79% >120%

(Y/^T/NA): ^r f'o. ^ ^.lcs^!

Results < LLD: R LTJ R
Results > LLD: R J R

Has at least one LCS been analyzed with the SDG?&N/NA):

If NO, qualify all associated results as estimated (J).

^-^^s ^ ^°= 3
r(a^f^.l lA q:^ ^^ ^

Rc .- ? ^ze I Lf Z % R
c;; _p;, t^:.1 cs D



S. Holding Times

Have all samples/analyses been completed within 5 half-lives or 180 days, whichever comes

first?

If NO, qualify all associated results >LLD as estimated detects (J) and all associated results

<LLD as estimated non-detects (UJ). For gross exceedances (>2X criteria) qualify all

associated results as unusable (R).

Comments/Notes/Qualified Results:

8
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9. Method Specific and Other Quality Control

9.1 Gas Proportional Counters

Are field and QC sample preparations outside the range of the self absorption curves?

If YES, qualify all associated data as estimated (J).

Are initial detector efficiencies <20%? (Y/N/O):_

If YES, qualify all associated data as unusable (R).

Have statistical tests been performed routinely (at least weekly)? (!

If NO, qualify all associated data as estimated 0).

Have stability verifications been performed after each gas change? (Y/N/^it^):

If NO, qualify all associated data as estimated (J). v

Comments/Notes/Qualified Results:

C'
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92 Alpha Spectroscopy

Has detector system been calibrated across the energy range of interest? (Y/M

If NO, qualify all results as unusable (R).

Is detector resolution adequate to identify each peak centroid? (Y A.

If NO or if resolution cannot be determined, qualify all results as unusable (R).

Is resolution at least 20 keV FWHM? (Ym^Alt ___

If NO, qualify all results as estimated (J).

Do check source efficiencies agree within 59'0 of calibration efficiencies or are they

within the control limits or :t3S of the mean? n

If NO, qualify all associated results as i

Was each sample spiked with a tracer?

If NO, qualify all associated results as unusable (R).

Are tracer recoveries within the control limits of 30 to 105%?

If NO, qualify all results as follows:

°'rR: <30°%r 30-105% >105% >115%

Results <LLD: R acceptable UJ R
Results >LLD: R acceptable J R.

Comments.'Notes/Qualified Results:

10



9.3 Gamma Spectroscopy

Does efficiency calibration approximate a smooth semi-log curve? (Y/N/I&
If NO, qualify all results as unusable (R).

Have geometry or matrix factors been accounted for in all analyses? (Y/N/I&

If NO, qualify all associated results as unusable (R).

Does the detector calibration cover the energy range of interest and at least

0 to 2 MeV?

If NO, qualify all results outside the energy range as unusable (R).

Is resolution of the detector system adequate and less than 5 FWHM? (Y^:

If NO, qualify all results as estimated Q).

Commenbv/Notes/Qualified Results:

11



9.4 Alpha Emitting Radium Isotopes S(
-t^'p

Have single radium isotopes (Ra-223, Ra-224, Ra-226) been reported? &J/NA): r^ r} n^oLAA1 yr_

If YES, qualify all results attributed to a single radium isotope as estimated (J) if the

contribution to the total from individual isotopes is unknown.

Can time from sample precipitation to counting be verified? 0

If NO, qualify all associated results >MDA as estimated U).

Have barium interferences been identified and accounted for?

If NO, qualify all associated results with elevated barium levels as estimated (j).

Has counting efficiency for Ra-226 been determined for each SDG? (Y/Nw91): I

If NO, qualify all associated results as unusable (R).

Have blanks beerl analyzed with each group to check for possible radium contamination in

the reagents?

If NO, qualify all associated results as estimated (J).

Are LCS recoveries with the control limits listed below? (YA^SYNA): c^' i^ G P ^•

If no, qualify sample results as follows:

%R: <50% 50-69% 70-130% >130%

IC1bIP.

Results <MDA R UJ Acceptable R
Results >MDA R J Acceptable R

If samp e was preserved at collection has analysis been completed within 180 days or 5 half-

lives? 1N/NA): SQ VJ1NF (j (^ S CTii cc^. R^^3 ^' cfn 4,u. i rt ^ 12c? =^i o y^> •

If NO, qualify results >LLD as estimated detects (J) and results < LLD as estimated non-

detects (UJ).

If samples were not preserved, were samples received within 5 days of

sampling? (Y/N/NA):

• Were samples preserved at the laboratory upon receipt? (Y/N/NA):

• Were samples held after preservation for at least 16 days? (Y/N/NA):

If NO, to any of the above, qualify associated sample results as estimated (n.

Comments/Notes/Qualified Results:

12



9.5 Radium 226 Analysis using Scintillation (Lucas) Cell Counting

Is calibration data present and can it be associated with the samples? (Y6NA):

If NO, qualify associated sample results as unusable (R). /^

Was the counting system calibrated each day that samples were analyzed? (Y/N/l^lAD:

If NO, qualify associated results as estimated Q).
lJ

Was the counting system calibrated after replacing the scintillation cell? (Y/N tA :

If NO, qualify associated results as estimated (J) if the cell has a previously determined

calibration constant and unusable (R) if no constant is available for the replacement cell.

Were blanks ana^yzed with each sample group to check for radium contamination

in reagents?

If NO, qualify associated results as estimated (1).

If sample was preserved at collection has analysis been completed within 180 days or 5 half-

lives?/,N/NA): CnY41k1\C^lft+

^

^1 )

If NO, qualify results >LLD as estimated detects (J) and results < LLD as estimated non-

detects (UJ).

If samples were not preserved, were sanpples received within 5 days of

• Were samples p^reserved at the laboratory upon receipt? (Y/N/NA):

• Were samples^held after preservation for at least 16 days? (Y/N/NA):

If NO, to any of the above, qualify associated sample results as estimated (J).

Comments/Notes/Qualified Results:

sampling?
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9.6 Tritium Analysis by Liquid Scintillation Counting

Do calibration standard matrices match the sample matrices?

If NO, qualify associated results as estimated 0).

Has at least one calibration standard been processed with the samples (Y/N/^1P1):

If NO, qualify results associated with runs lacking calibration standards as unusable (R).

Have results for counting efficiency determination been provided? (Y A);

If NO, qualify all associated results as unusable (R).

Do tritium levels in the blanks exceed the MDA? it

If YES, qualify associated results less than lOX the background tritium level (blanks) as

estimated (J).

Have blanks been ar,3alyzed with each sample run to check for potential contamination in the

chemical reagents?

If NO, qualify associated results as estimated (J).

Comments/Notes/Qualified Results:

( ^1^fi (LtI;V; 'C1f^ fl^rC W^'r6 111!!^-

%11!/^'
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9.7 Fluorometric Analysis of Uranium

Has the laboratory provided evidence that cation and anion interferences are negligible for

the matrix or that matrix interferences have been accounted for? (Y/N A)• 1'

If NO, qualify associated results as estimated Q).

Has the laboratory provided a description of the method of fusion standardization or

provided data supporting fusion standardization?

If NO, qualify associated results as estimated 0).

Was calibration performed immediately prior to sample analysis?

If NO, qualify associated results as estimated (1).

l!, -LUf^Ctcf tA VW^l -I rA w\' n isi^ yCi f vtikE-Ekc-r,Q elM flf'rt•vk4'tpd

^^a ft,^A. vy\ p+^ (S ('^t r,6^i^^ cp .

15

Comments/Notes/Qualified Results:
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GAS PROPORTIONAL COUNTERS
LOW BACKGROUND BETA COUNTERS

Data Package ID: P-0 5

- ^ -

A.0 Completeness Checklist

Analysis Results

Results Report for Sample Analyses and Reanalyses
^ Raw Data (Counting Logs, Printouts, Notebook Pages)

alculation Sheets
Sample Identifications
Detector Identification

3 Analysis Date and Initials of Analyst
i--' Amounts of Samples Prepared or Counted
N Weights of Solids Counted

Initial and Continuing Calibration

Detector Identification
1 Calibration Date(s) and Initials of Analyst

Identification of Calibration and Check Standards including Radionuclide,
Certification, Expiration Date, and Activity
Amount of Check Standard Used
Raw Data including Counts and Count Duration for Standards
Weights of Preparations
Efficiencies

^ Weights of Carriers Added, If Applicable
Results of Statistical Tests Used to Evaluate Instrument Reliability and Efficiency
Checks
Raw Data of Background Counts and Count Duration
Results of Statistical Test Used to Evaluate Instrument Background
Control Limits fo Check Source and Background Counts

y'
Blanks

X ! Detector Identification
d Date of Analysis
X MDA of Method
7- Amounts of Reagents Used in Blank

Radiometric and Gravimetric Yields

Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers, or Carriers Used
Weights of Precipitates or Solids Counted
Calculated Recoveries

A-I



DUPI-MaIns

X' Detector Identification
3 Date of Analysis

5,, Aliquots of Samples
tJ /q Weights of Solids Counted
X _,Count Durations
3 Sample Identifications

' / Calculated Precision

Laboratorv Control Samples

X /Detector Identification
1` Date of Analysis
X , Calculation of Recoveries
v'' Results of Analyses

Comments/Qualified Results:

A-2



ALPHA SPECTROSCOPY

Data Package ID: F 14 S

Analysis: _ I^u- 23R ^ z -S

B.0 Completeness Checklist

j^ YeS
Analysis Results

f/ Results Report for Sample Analyses and Reanalyses
>^ Raw Data (Spectra, Printouts, Notebook Pages)
Y_ , Calculation Sheets
3 Sample Identifications::S

petector Identification
y Analysis Date and Initials of Analyst
T Amounts of Samples Counted (Precipitated or Deposited)

Initial and Contiuing Calibration

X Detector Identification
Y Calibration Date(s) and Initials of Analyst

Identification of Calibration and Check Standards including Radionuclide,
Certification, Expiration Date, and Activity
Amount of (Check) Standard Used

X Raw Data including Spectra or Counts per Channel
v Kev/channel
/ Count Duration for Standards
>C Efficiencies
tif Raw Data of Background Counts, Dates Counted, and Duration of Counts

Blanks

C ^etector Identification
3 Date of Analysis

MDA of Method
^ Amounts of Reagents Used in Blank

Duplicates

x .. Detector Identification
r ' Date of Analysis

Amounts of Samples Counted
^Count Durations

3 Sample Identifications
Calculated Precision

Radiometric and Gravimetric Yields

X Amounts (Volumes, Concentrations, Activity) or Spikes, Tracers, or, Carriers Used
NIST Traceability of Spikes, Tracers or Carriers
Weights of Precipitates or Solids Counted

X Calculated Recoveries

B-I



Laboratorv Control Samples

X Detector Identification
v' Date of Analysis

_^. Calculation of Recoveries
Results of Analyses

Comments/Qualified Results:
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GAMMA SPECTROSCOPY

Data Package ID:

C.0 Completeness Checklist

Analysis Results

yeS
x- No

/ Results Report for Sample Analyses and Reanalyses 0/A -00f

54^ Raw Data (Spectra, Printouts of Counts per Channel, Notebook Pages) Aw^^^^Q

' ,Calculation Sheets
i/ Sample Identifications
X' ,Detector Identification and Counting Position

Analysis Date and Initials of Analyst
^ Amounts of Samples Counted

Initial and Continuing Calibration

^

Blanks

Detector Identification
Calibration Date(s) and Initials of Analyst
Identification of Calibration and Check Standards including Radionuclides,
Certification, Expiration Date, and Activity
Amount of (Check) Standard Used
Raw Data including Counts and Count Duration for Standards
Efficiencies and/or Geometry and Matrix Factors
Raw Data of Background Counts, Count Dates, and Duration of Counts
KeV/Channel
FWHM

Y Detector Identification
Date of Analysis

X MDA of Method
Amounts of Reagents Used in Blank
Raw Data

Duplicates

Detector Identification
Date of Analysis
Amounts of Samples
Count Durations
Sample Identifications

^ Results of Analyses and Calculated Precision
Raw Data

Radiometric and Gravimetric Yields

X Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers or Carriers Used
>-" Weights of Precipitates or Solids Counted

-^K_ Calculated Recoveries

C-1



Laboratory Control Samples

etector Identification
p, Date of Analysis

_&,z CalcuIation of Recoveries
V Results of Analyses

C-2



ALPHA EMITTING RADIUM ISOTOPES
USING SCINTILLATION COUNTING

Data Package ID: QL^Q ^ F^ 5

Analysis:

D.0 Completeness Checklist

Analysis Results

_ Results Report for Sample Analyses and Reanalyses
_ Raw Data (Gross Counts, Count Duration, Background Count, and Background Count

Duration
Calculation Sheets
Sample Identifications

_ Detector Identification and Counting Precision
Analysis Date and Analyst Initials
Sample Weight

Initial and Continuing Instrument Calibration

_ Detector Identification
_ Calibration Dates and Analyst Initials
_ Identification of Calibration Standards including Radionuclides, Certification, Issue or

Expiration Date and Activity
_ Amount of Standard Used for Calibration
_ Raw Data (Gross Counts, Count Duration, Background Count, and Background Count

Duration)
Routine Control Charts

Blanks

_ Detector Identification
_ Date of Analysis
_ MDA of Method
_ Amounts of Reagents Used
_ Lot Numbers of Reagents Used
_ Raw Data (Gross Counts, Count Duration, Background Count, and Background Count

Duration)

Du licates

Detector Identification
_ Date of Analysis
_ Sample Weight
_ Amount of Spike for Spiked Duplicates
_ Raw Data (Gross Counts, Count Duration, Background Counts, and Background

Count Duration)

D-1



Radiometric and Gravimetric Yields

_ Amount of Spike Used for Spiked Samples
Amount of Radium Standard Used for Radiometric Yield Determination

^ NIST Certification for Radium Standards
Calculated Radiometric Yield

_ Weight of Carrier Added for Gravimetric Determination
Weight of Carrier Recovered for Gravimetric Determination
Calculated Gravimetric Yields

Laboratory Control Samples

Sample Identif'ication
_ Detector Identification
_ Date of Analysis
_ Calculated Recoveries
_ __ Results of Analyses

Sample Weight

Comments/Qualified

D-2



RADIUM-226 ANALYSIS USING
SCINTILLATION (LUCAS) CELL COUNTING

Data Package ID:

E.0 Completeness Checklist

Analysis Results

_ Results Reports for Sample Analyses and Reanalyses
! Raw Data (Gross Counts, Count Duration, Background Count, and Background Count

Duration)
_ Calculation Sheets
_ Sample Identifications
_ Scintillation (Lucas) Cell Identification
_ Analysis Date and Analyst Initials
_ Amounts of Samples Counted
_ Sample Weight or Volume

Initial and Continuing Instrument Calibration

_ Scintillation (Lucas) Cell Identification
_ Calibration Dates and Analyst Initials
_ Identification of Calibration Standards Including Radionuclides, Certification, Issue or

Expiration Date and Activity
Amount of Standard Used for Calibration

_ Rad Data (Gross Counts, Count Duration, Background Count, and Background Count
Duration
Routine Control Charts

Blanks

_ Scintillation (Lucas) Cell Identification
_ Date of Analysis

MDA of Method
_ Amounts of Reagents Used
_ Lot Numbers of Reagents Used
_ Raw Data (Gross Counts, Count Duration, Background Counts, and Background

Count Duration)

Duplicates

_ Scintillation (Lucas) Cell Identification
_ Date of Analysis
_ Sample Weight
_ Amount of Spike forSpiked Duplicates
_ Raw Data (Gross Counts, Count Duration, Background Counts, and Background

Count Duration)

E-1



Radiometric and Gravimetric Yields

_ Amount of Spike Used for Spiked Samples
_ Weight of Carrier Added for Gravimetric Determination
_ Weight of Carrier Recovered for Gravimetric Determination

Calculated Gravimetric Yields

Laboratory Control Samples

^ Sample Identification
! Scintillation (Lucas) Cell Identification
_ Date of Analysis
_ Calculated Recoveries
_ Results of Analyses

Comments/Qualified Results:

E-2



TRITIUM ANALYSIS USING
LIQUID SCINTILLATION COUNTING

Data Package ID: ^0OF-14S

F.0 Completeness Checklist

Analysis Results ^ - Nc

i/ Results Report for Sample Analyses and Reanalyses t`3 /r.^
' ?`64 aK,'

Raw Data (Gross Counts, Count Duration, Background Count, and Background Count
Duration)

^Calculation Sheets
Sample Identifications
Instrument Identification

^ Analysis Date and Analyst Initials
Sample Weight

Initial and Continuing Instrument Calibration

Instrument Identification
^ Identification of Calibration Standards including Radionuclides, Certification, Issue or

Expiration Date and Activity
>( Raw Data (Gross Counts, Count Duration, Background Count, and Background Count

Duration)
^ Counting Efficiency Determination Method and Results

_X . Quench Correction Method

Blanks

X Instrument Identification
_-rL Date of Analysis

4111"`J"'1
_^ MDA of Method

V" Amounts of Reagents Used
Lot Numbers of Reagents Used

^ Raw Data (Gross Counts, Count Duration, Background Count, Background Count
Duration)
Tritium Levels in Background Water

Duplicates

Y Instrument Identification
Date of Analysis
Amounts of Samples

V Amount of Spike for Spiked Duplicates
Raw Data (Gross Counts, Count Duration, Background
Count Duration)

Counts, and Background

F-1



FI.UOROMETRIC ANALYSIS OF URANIUM

Data Package ID:

G.0 Completeness Checklist

Analysis Results
X - N0

!/ esults Report for Sample Analyses and Reanalyses
x^ }^ Raw Data (Fluorometer Readings, Notebook Pages, etc.) `T f

7C^alculation Sheets
mple Identifications

X nstrument Identification
Analysis Date and Analyst Initials
Sample Weight

Initial and Continuing Instrument Calibration

!^^13 X, strument Identification
libration Dates and Analyse Initials

Identification of Calibration Standards including Certification, Expiration Date and
oncentration

kr Amount of Standards Used for Calibration
Raw Data (Fluorometer Readings, Notebook Pages, etc.)

yr i

Blanks

X strument Identification
i.^ Date of Analysis

^ ^.,vIDA of Method
^
^' Amounts of Reagents Used
^_ ot Numbers of Reagents Used
XawData (Fluorometer Readings, Notebook Pages, etc.)

Dul2licates

X Instrument Identification
I%l^Q G 3^^ Date of Analysis

)e Amounts of Samples
>el Amount of Spike for Spiked Duplicates
^_ Raw Data (Fluorometer Readings, Notebook Pages, etc.)

Gravimetric Yields

t

Weight of Carrier Added for Gravimetric Determination
Weight of Carrier Recovered for Gravimetric Determination
Calculated Gravimetric Yields

G-i



l/ Sample Identification
)4 Instrument Identification

-2/Date of Analysis
^ Calculated Recoveries

(a'^G.q;; 3^^ Results of Analyses

Comments/Qualified Results:

G-2



AnaLlS ID:

Customer:

Date SasQled:

Sampled By:

Material Description:

Program Manager:

Procedure No. Analysis

*•••* Radiochemistry Laboratory •*-•

EC-134 Cesium-137

EC-134 Cobalt-60

EPA-900.0 Alpha Activity

EPA-900.0 Beta Activity

EPA-903.0 Radiun

EPA-905.0 Tritium

EPA-906.0 Strontiua

IHA-485 Uranium Alpha Activity

TP-1628 Technetium99

TP-1635 Plutoniun
TP-1635 Ptutonium-238

TP-1635 Plutonium-239

°--o (BNA- CLP)

.!..:.- f2-
Oak Ridge K-25 Site Date Printed:

Analytical Cheaistry Department 23-MAR-1992 13:58
Results of Analyses

910403-102 Projeot: G132 001C Customer SaDple ID: BOOFBS

KESSNER/BUTCHER - Raquisition Nusber:

27-MAR-1991 Date Seaple Received: 31-MAR-1991

Date Saaple Coopleted: 19-MAR-1992
WATER Date Saeple Approved:
DL AMBURGEY p' 28912 0 : Result has been Corrected for Spike

Limit QA Date
Result 0 Oual

_ __________ ________
of Error
_____________

Units
------ __

Analyst
__ ______________

File Number
_ _____________

Completed
___________

2.44 1Z* +/- 3.7 pCi/L 900028 ENV-523 7-JW-199'
1.20E1 f^g- +/- 3.6E0 pCi/L DK MANN

2.30-.j/trf- +/- 1.4 T pCi/L 900028 ENV-523 23-MAY-1992

5.88E2 14 +/- 15.1 pCi/L 900028 ENV-523 23-MAY-1991
-.19 {Z*^+/- .37 J^ pCi/L DS VAUGHN ENV-523 4-MAY-199S

4.1E3 e,94- +/- 6.1E2 pCi/L DS VAUGHN ENV-523 4-MAY-1991
0-44 4^ +/-

.p

0.8 l^ pCi/L VS ARMSTRONG ENV-523 6-FEB-1992
0.82 l :' ^̂ +/- 2.0 pCi/L 900028 ENV-523 30-MAY-1991I ,,

3.62E3-{±x +/- 1.6E3 R pCi/L 900028 ENV-523 ; 16-MAY-1991

NA +/- pCi/L 900028 ENV-523 30-MAY-1991
1-5 pCi/L 900028 ENV-523 30-MAY-1991

1.5 pCi/L 900028 ENV-523 30-MAY-1991

pH = 7
Date Extracted = 7-APR-1991

Sample Volume Extracted (mL) = 1000.0

Extraction Method = Separatory Funnel
Extraction Solvent = Methylene Chloride
Extraction Cleanup = Sodiua Sulfate
Final Votune of Extract (mL) = 1.0

Associated Blank = 910408-252

Prep (Pest- CLP)
________________

pH = 7

Date Extracted = 7-APR-1991

Sample Volume Extracted (mL) = 1000.0

Extraction Method = Separatory Funnel

Extraction Solvent i Methylene Chloride

Extraction Cleanup = Sodium Sulfate

Final Volume of Extract (ml) = 10-0

Associated Blank = 910408-150

Replicate Results of Analysis

__________________'---'--___-

Replicate
,alysis Results Results

__ ____ ----------

Technetim-99 3.62E3 4.6E3

-Z^^^

/'^-GLGC ^.cE 4^ /.^'.•ir•fi_^fiyG Q-!c^ .

RPD

23.8



Spike Recovery Data

Analysis

-f^ Unknown Lab ffflf

CYANIDE

PLUTONIUX-238

PLUTONILM-239

TOTAL ORGANIC CARBON (TOC)

URANIUl1 ALPHA ACTIVITY

Unspike Amount Spike AssKnt Percent
Result

--------

Spike

--------

Result Units
-------- --------

Recovered
-- ---------

Recovered

_-...___-

0.017 0.10 0.13 sn/L 0.11 113.0
21306 18400 pCi/L 18400. 66.4
21306 18400 pCi/L 18400. 86.4

0 5 4 sn/L 4. 80.0
0.82 675 648 pCi/L 647. 95.9

13



AnaLIS ID:

Customer:

Date Saapled:

Sampled By:

Material Description:

Program Manager:

Procedure No. Analysis

Oak Ridge K-25 Site Date Printed:
Analytical Chemistry Department 23-141R-1992 13:58

Results of Analyses

910408-029 Project: G132 OO1C Customer Sample ID: a01IF94

KESSNER/BUTCHER Requisition Number:

3-APR-1991 Date Saaple Received: 5-APR-1991

Date Sanple Coapleted: 19-KAR-1992

WATER Date Saaple Approved:

DL AMBURGEY Cl 28912 U: Result has been Corrected for spike

••*** Radiochemistry Laboratory •••••

EC-134 Cesium•137
EC-134 Cobalt-60

EPA-900.0 Alpha Activity
EPA-900.0 Beta Activity

EPA-903.0 Radium

EPA-905.0 Tritium

EPA-906.0; Strontiun

IHA-485 Uranium Alpha Activity

TP-1628 Teehnetium-99

TP-1635 Plutonium
TP-1635 Plutoniurt-238

TP-1635 Plutonium-239

r (BNA- CLP)

Limit
Result 0 oual of Error Units

0.93 9;4-
1.53E1 JZ?!-

2.49 {'t36i`

5.42E2 14-10'

p. 34 .-34^cye.("

4.2E3 j',)$-

1..35 tZ,d-

0.00x4q^-

3.53E3{l-260--

NA

0.87 (-^

pH = 6
Date Extracted = 11-APR-1991

Sample Volume Extracted (mL) = 1000

Extraction Method = Separatory Funnel

Extraction Solvent = Methylene Chloride
Extraction Cleanup = Sodium Sulfate

Final Voluee of Extract (mL) = 1.0

Associated Blank = 910411-095

Prep(Pest: CLP)•

pN = 6
Date Extracted = 9-APR-1991

Sample Volune Extracted (mL) = 1000

Extraction Method = Separatory Funnel

Extraction Solvent = Methylene Chloride

Extraction Cleanup = Sodium Sulfate

Final Voluae of Extract (mL) = 10.0

Associated Btank = 910409-040

Replicate Results of Analysis

Replicate

Analysis Results Results RPD
------------------------------ ---------- ---------- -----
Uranium Alpha Activity 0.00 0 0.0
Plutonium238 0.00 0 0.0

QA Date

Analyst File Nurtber Coapleted

+/- 3.3 pCi/L 900028 ENV-523 7-JUN•1991

+/- 3.5E0 pCi/l DK MANN

+/- 1.4 T pCi/L 900028 ENV-523 23-MAY-1991

+/- 14.5 pCi/L 900028 ENV-523 23-MAY-1991
+/- .34 R pCi/L DS VAUGHN ENV-523 4-MAY-1991

+/- 6.2E2 pCi/L DS VAUGHN ENV-523 4-MAY-1991

+/- 0.9 pCi/L VS ARMSTRONG ENV-523 6-FEB-1992

+/- 1.9R pCi/L 900028 ENV-523 30•MAY-1991

+/- 1.6E3iF^ pCi/L 900028 ENV-523 16-MAY-1991

+/- pCi/L 900028 ENV-523 30-NAY•1991
+/- 1.5 pCi/L 900028 ENV-523 30•MAY-1991

+/- 1.2 pCi/L 900028 ENV-523 30-110-1991

^ /

r' ^0196

L t- lt2[^/GC^ Gocr'°

//

^^L^3



Spike Recovery Data
I

-J.L

Unspike Amoint Spike Aawunt Pereant
lysic Recult Spike Raautt Unita Raoovarad Raooverad

------------------------------ ________ ________ -------- ________ _• •_____•__ ---------

••••* UnKnewn Lab •••`•

CYANIDE 0.038 0.1 0.147 09/1. 0.109 109.0
TELHNETIUi-99 3.53E3 12420 16600 pCi/L 13070. 105.2
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1. INTRODUCTION

This report presents a summary of data validation conducted on radiochemistry analyses
performed on two groundwater and two soil samples collected for the 200-BP-1 Operable

Unit remedial investigation/feasibility study (RI/FS) at the Hanford Site. The samples were
analyzed for radiochemistry parameters by the Martin-Marietta K-25 laboratory in Oak Ridge,
Tennessee. The following analyses were validated:

• Gross Alpha/Beta
• Strontium-90
• Technetium-99
• Alpha spectroscopy (Isotopic Plutonium)
• Tritium
• Radium-226 by Lucas Cell Counting
• Uranium (Laser Fluorometry)
• Gamma Spectroscopy (Cesium-137, Cobalt-60)

Data validation and verification was conducted in accordance with the Westinghouse
Hanford Company statement of work (WHC 1991) and validation procedures (WHC 1992).
Data verification was conducted by comparison of the reported results against the raw data
and laboratory worksheets provided in the data packages, discrepancies noted were corrected
on the laboratory report forms and tabular summary provided in Appendix A.

Data validation was documented using a checklist prepared according to the requirements
listed in the validation procedures (WHC 1992). Copies of the checklists are provided in
Appendix B.

Data validation qualifiers assigned to the sample results as a result of the validation are
explained below:

U The constituent was analyzed for, but was not detected above the Lower Limit of
Detection (LLD).

UR The constituent was analyzed for, but was reported as not detected above the Lower
Limit of Detection (LLD). The associated result is conditionally rejected pending
submittal of missing documentation.

UJ The constituent was analyzed for, but its absence (non-detection) is estimated and may
be inaccurate or imprecise.

The associated value is an estimated quantity and may not represent the amount
actually present in the sample.

R The associated value is unusable.

R* The constituent was analyzed for and detected. The associated result is conditionally
rejected pending submittal of missing documentation.
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2. DATA QUALITY OBJECTIVES

2.1 Detection Liatit and Sample Result Verification

Sample results reported on the printed laboratory report forms were verified against the
handwritten summary reports provided by the laboratory. No raw data were provided for
any of the reported results, therefore minimum detectable activities and results could not be
recalculated.

2.2 Accuracy

Accuracy as percent recovery of laboratory controls and matrix spike samples ranged from
70% to 148% for SDG BOOFH5 and from 1% to 126% for SDG B00J75. The following analyses
did not meet the work plan QA limits of 30 to 115% for accuracy:

SDG BOOFH5: gross beta, radium-226, strontium-90 and technetium-99.

SDG B00J75: plutonium-238.

2.3 Precision

Precision as relative percent difference (RPD) between duplicate and matrix spike/matrix spike
duplicates ranged from 2% to 200% for SDG BOOFH5 and from 2% to 25% for SDG B00J75.
The following analyses did not meet the work plan QA limits of 35%:

SDG BOOFHS: gross alpha and strontium-90.

2.4 Field Blanks

No field blanks were submitted as part of this data set.

2.5 Completeness

Completeness of this data set could not be determined since the raw data was not provided
to fully validate the data packages.

3. QUALIFIED DATA

3.1 Major Deficiencies

The following major deficiencies were identified in both data packages:

SDG BOOFHS: radium-226, strontium-90 and technetium-99 have been rejected
since laboratory control sample or matrix spike sample recoveries were greater
than 115%.
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SDG BOOJ75: plutonium-238 has been rejected since matrix spike sample
recoveries were less than 30%.

Missing raw data for all analyses resulting in conditional rejection of all
remaining results (UR for non-detects, R* for detects).

3.2 Minor Deficiencies

The following minor deficiencies were identified in data package B00FH5:

RPD values for duplicate analyses were greater than 35% for sample results
greater than the detection limit for gross alpha, plutonium-239 and strontium-
90. No qualification was applied since all results with the exception of those
identified above have been conditionally rejected due to missing
documentation.

4. CONCLUSION

Sections 1 through 3 present a summary of the data quality for the subject data set. The
results contained in this report are acceptable for use as qualified with the exception of those
sample results with major deficiencies as discussed in Section 3.1.

The appendices provide supporting documentation and a tabular summary of the qualified
data. The original as-received data packages are being transmitted under separate cover for
submittal to the project QA record.

5.

CDM, 1987, Data Quality Objectives for Remedial Response Activities, Development Process,
March 1987, CDM Federal Programs Corporation, Annandale, Virginia.

WHC, 1991, Westinghouse Hanford Company, Validation of 200-BP-1 Data, Statement of.
Work, Revision A, November 1991. Westinghouse Hanford Company, Richland, Washington.

WHC, 1992, Westinghouse Hanford Company, Data Validation Procedures for Radiochemical
Analyses, WHC-SD-ENSPP-001, Rev. 0,1992. Westinghouse Hanford Company, Richland,
Washington.
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VALIDATED DATA SUMMARY AND QUALIFIED LABORATORY REPORTS



Table 1-1. Validated Radiochemistry Results
SDGs: BOOFHS and B00J75

HEIS NO.: BOOFH5 B00F94 B00J75 B00J76

LABORATORY: K25 K25 K25 K25

UNITS: pCi/L. pCi/L pCi/g

Cesium-137 2.44 R* 0.93 R* 2.93 R* 20.2 R*

Cobalt-60 12.0 R* 15.3 R* NA NA

Gross Alpha 2.3 j 2.49 J 1.26 R* 3.27 R*

Gross Beta 588 R* 542 R* 5.97 R* 27.8 R*

Radium-226 0.37 R 0.34 R NA NA

Tritium 4100 R* 4200 R* NA NA

Strontium-90 0.44 R 1.35 R* 1.31 R* 2.65 R*

Total Uranium 0.82 R* 1.9 UR 0.37 R* 0.45 R*

Technetium-99 3620 R 3530 R 13.9 UR 48.1 R*

Plutonium-238 15 UR 15 UR 0.09 R 0.1 R

Plutonium-239 15 UR 0.87 R* 0.09 UR 0.09 UR

NA - not analyzed.



AnaLIS ID:

Customer:

Date Saapled:

Sampled By:

Material Description:

Propraa Manager:

Procedure No. Analysis

Oak Ridge K-25 Site Date Printed:
Analytical Chemistry Department 23-MAR-1992 13:58

Results of Analyses

910403-102 Projeot: G132 001C Custorr Saaple ID: 1100FN5

KESSNER/BUTCNER Requisition Nuetler:

27-MAR-1991 Date Seeple Received: 31-MAR-1991

Date Seeqle Coapletd: 19-MAR-1992

WATER Date Saaple Approved: •-

DL AMBURGEY (f' 28912 p: Result has been Corrected for Spike

**'** Radiochemistry Laboratory *****
EC-134 Cesiun-137

EC-134 Co6alt-60

EPA-900.0 Alpha Activity

EPA-900.0 Beta Activity
EPA-903.0 Radiun

EPA-905.0 Trititm

EPA-906.0 Strontiun

lHA-485 Uranium Alpha Activity
TP-1628 Technetiun-99

TP-1635 Plutonium
TP-1635 Plutoniun-238

TP-1635 Ptutoniun-239

Pr 'BNA- CLP)

Liait OA Data
Result G oual

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

of

---

Error

----------

Unita

--------

Analyst

-- -------- -.....
File Nuo6er

. .............
Coapteted
...........

2.44 3.7 pCi/L 900028 ENV-523 7-dUN-1991
1.20E1 3.6E0 pCi/L OK MANN

2.30_$+i0- +/- 1.4 T pCi/L 900028 ENV-523 23-RAY-1991
5.88E2 F;* +/- 15.1 pCi/L 900028 ENV-523 23-MItY-1991

^.37.- -.19 .37 pCi/L DS VAUGHN ENV-523 4-NAY-1991

4.1E3 t:* +/- 6.1E2 pCi/L DS VAUGHN ENV-523 4-MAY-1991
0,44 4^7^' +/- 0-8 i^ pCl/l VS ARMSTRONG ENV-523 6-FEB-1992

0.82 tv* +/- 2.0 pCi/L 900028 ENV-523 30-MAY-1991
3.62E3=4te •/- 1.6E3 R pCi/l 900028 ENV-523 16-MAY-1991

NA +/- pCi/L 900028 ENV-523 3o-MAY-199)

1.5 pCi/L 900028 EMV-523 30-MAY-1991

/•J' -0.80.L^U^ •/- 1.5 pCi/L 900028 ENW523 30-MAY-1991

pH = 7
Date Extracted • 7-APR-1991

Sample Volume Extracted ( mL) = 1000.0

Extraction Method • Separatory Ftsvxt

Extraction Solvent • Methylene Chloride
Extraction Cleanup = Sodium Sulfate
Final Volume of Extract (ml) = 1.0

Associated Blank = 910408-252

Prep (Pest- CLP)

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

PH • 7
Date Extracted = 7-APR-1991

SasQle Volume Extracted (ml) • 1000.0

Extraction Method = Separatory funnel

Extraction Solvent R Methytene Chloride

Extraction Cleanup * Sodium Sulfate
Final Volume of Extract (mL) • 10.0

Associated Blank . 910408-150

Replicate Results of Analysis

A..*tysis

Technetium-99

Replicate

Results Results RPD

3.62E3 4.6E3 23.8

.^ .^,y^:^^ ^^ • / .A
G(ie

_a^

//z f^3



Spike Recovery Data

Unspike Aaount Spike Aimoint Percent
lysis
------------------------

Result
-- - -

Spike Result Units Reoovsred Recovered

"*" ikiKnown Lab ^•

-- ---- -------- -------- -------- -- --------- _-._..._-

CYANIDE 0.017 0.10 0.13 o0/L 0.11 113.0
PLUTORIUI-238 21306 18400 p0i/L 18400. 86.4
PLLRORILM-239 21306 18400 pCi/L 18400. 86A
TOTAL ORGANIC CARBON (TOC) 0 5 4 sip/L 4. 60.0
L9tARILM ALPHA ACTIVITY 0.82 675 649 pCi/L 647. 95.9

1^
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AruLIS ID:

Customer:

Date Saapled:

Saepled By:

Material Description:

Program Manager:

Procedure No. Analysis

Oak Ridge K-25 Site Date PrfntNd:

Analytical Chsistry Department 23-MAH-1992 13:58

Results of Analyses

910408-029 Projeet: G132 OO1C Custoaer Seople ID: RooF94

KESSNER/BUTCHER Requisition Mumber:

3-APR-1991 Date SmQle Received: 5-APR-1991

Date Ssaple CoaQleted: 19-MAR-1992

YATER Date Saapte Approved:

OL AMBURGEY (>r 28912 p: Result has been Corrected for Spike

Limit
Result o Cual of Error Units

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

••••' Radiochemistry Laboratory et•+•

EC-134 Cesium-137
EC-134 Cobalt-60

EPA-900.0 Alpha Activity
EPA-900.0 Beta Activity

EPA-903.0 Radiuo
EPA-905.0 Tritiun

EPA-906.0 Strontiun
IHA-485 Uraniua Alpha Activity
TP-1628 Technetiun-99

TP-1635 Plutonium
TP-1635 Plutoniun-238
TP-1635 Plutonium239

(BNA- CLP)

0.93 1-O-
1.53E1

2.49}r^
5.42E2 li-or

O• 3^l .-34^f•e•^

4.2E31^)A1.35
IZJ0"

3.53E3i4i9'-

IIA
/• 5^ O.OO.i'{Gf^'

0.87 rr)1r

pll s6

Date Extracted - 11-APR-1991

Sample Volume Extracted (mL) e 1000

Extraction Method a Separatory Fumel

Extraction Solvent • Methylene Chloride
Extraction Cleanup = Sodiun Sulfate

Final Volume of Extract (mL) • 1.0
Associated Blank . 910411-095

Prep (Past- CLP)

PH • 6
Date Extracted • ^ 9-APR-1991

Saaple Volune Extracted (mU a 1000

Extraction Method s Separatory Furnel

Extraction Solvent • Methylene Chloride

Extraction Cleanup . Sodium Sulfate
Final Votume of Extract (at) a 10.0
Associated Blank • 910409-040

Replicate Results of Analysis
.'-"' ....................

Analysis
""-"--...-...'.__'..__---'

Uraniua Alpha Activity

Plutoniua-238

Replicate

Results Results RPD
--------- ---------- ""'

0.00 0 0.0
0.00 0 0.0

+/- 3.3 pCi/L

+/- MEG pCf/l

1.4 T pCi/L

+/- 14.5 pCi/L

+/- .34 pCi/L

+/- 6.2E2 pCi/L

H- 0.9 pCi/L

+/- 1.96F pCi/L

+/- 1.6E3J^' pC(/L

+/- pCi/L

+/- 1.5 pCf/L

+/- 1.2 pCi/L

DA Date

Analyst File Mudber Ca+pteted
............... ............. ."........

900028

DK MANN

900028

900028

DS VAUGHN

oS VAUGHN

VS ARMSTRONG

900028

900028

900028

900028

9DD02a

ENV-523

ENV-523

ENV-523

ENY-523

ENV-523

ENV-523
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Spike Reeovery Data

.ysis
Urupike Amoint Spike
Result Spike Rqult Units
........ ........ ........ .....

Amant Percent

Recovered Reeovered

'*"• tfiKnown Lab ••a"

CYANIDE 0.038 0.1 0.147 aip/L 0.109 109.0
TECNNETIOM-99 3.53E3 12420 16600 pCi/L 13070. 105.2

- i^



Oak Rid9e K-25 Site
Analytical Chuaistry DepartRSnt

Results of Analyses

as
Date Printed:

25-FEB-1992 09:21

AnaIIS 10: 910412-211 ProJeat: 6132 0201 Custaayr SaRple ID: 800,t75
Custoaer: KESSNER " Rettuisition Nudfer:

Date Sampled: 1-APR-1991 Date Saaple Reuivd: 6-APR- 1991
Sampled By: Date Saaple Caspteted: 24-SEP-1991

Material Description: SOIL Date Saaple Approved:
Program Manager: DL ANBURGEY (0 28912 i7 L Result has been Corrected for Spike

Limit QA Date
Preeedure
..........

No. Anatysis
.... ......................

Resutt 0 Oual
... .. .

of Error Unita Analyst File Muaber Campleted
. .. .. ....... .......

"`•• Spectrochemistry Laboratory •••••

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

Seleniua -------- uD/KB 29175 10427A 27-,RNL-199

`•`•• Irduetively Coupled Plasme Laboratory •*•••
EPA-3050 Bismuth <10.0 , EA HESTER 107168 16-JUL-199
EPA-200.7

••••• Radiochemistry Laboratory •••••

EC-134 Cesiun•137 2.93 3.OE-1 pCi/D SN KINNEBREW ENy-534 6-JUN-199'
EPA-900.0 Alpha Activity 1.26 2.0 pCi/B SM KINNEBREW ENy-534 10-JUN-199
EPA-900.0 Beta Activity 5.97 Rby •/- 3.9 pCi/p SM KINNEBREW ENV-534 10-JtAt-199`
EPA-906.0 Strontiun 1.31 R.V- ./- 4.6E-1 pCi/a SM KIMNEBREW ENV-534 29-MAY-1991
IHA-485 Uranium Alpha Activity 3.66E-1 (jV-- N- 2.OE-1 pCi/D SN KINNEBREW ENV-534 28-APR-1991.
TP-1628 Technetiun )3•9 ;.i4•,i7"U/(' ^/- 13.9 pCf/p SM KINNEBREW ENV-534 6-.RIN-19V
TP-1635 Plutonium-238 0 e 9.2.SSi-2-,K^ ^/- 8.9E-2 pCi/D SM KINNEBREW ENy-534 6-NN-1991
^ '35 Plutonium-239 ^^L+9 -2-58G-2*j/K ./- 8.9E-2 pCi/B SM KINNEBREW ENV-534 6-JUN-1991

`••'• Vet Chemistry Laboratory ••*••
EPA-300.0 Nitrate <20 ug/g CA SEDLACEK 91-44 1A.• 21-APR-1991
EPA-300.0 Ortho Phosphate IC <20 ug/g CA SEDLACEK 91-44 IA 21-APR-1991
EPA-300.0 Sulfate <20 uS/p CA SEDLACEK 9]-44 IA 21-APR-1991
EPA-335.2 Cyanide <0.1 u0/9 900019 91-29 20-MAY-1991

Spike Recovery Data

Unspike Amotnt Spike Amount Percent
Arulysis

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

Result Spike

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

Result Units

---- -

Recovered Recovered

NtTRATE 0 100
- ----------

99 ug/g

-- --------- --•-----_
99. 99.0

ORTHO PHOSPHATE IC 0 100 BB-Op/R BB. 88.0
SULFATE 0 200 176 ue/9 176. 88.0



Oak Ridge K-25 Site

Analytical Chemistry Department
Results of Analyses

40
Date Printed:
25-FEB-1992 09:28

AnaLIS ID: 910412-212 ProJeet: 0132 0201 Cuatasrr Saople ID: 3O0J76

Customer: KESSNER RaWisition Nuabert

Dste Saspled: 1-APR-1991 Data Sasple Reoeivsd: 6-APR-1991
Saapled ly: Date Saapls Cooplstad: 24-SEP-1991

Material Deseription: SOIL Date Saapla Approwd:
Program Manager: DL AMBURGEY t! 28912 , tl: Result has been Corrected for Spike

• ^ Limit OA . Date
Procedure No. Anslysis Result D Oual of Error Units Analyst File Nudxr Coopletad
.............. .... .......................... .......... ........ ------------- ---------- --------------- .--.......-. ...........

••••• Spectrochemistry Laboratory •••••

Selenium -------- uB/KB 29175 10427A 27-JUN-1991

••••• Irduetively Coupled Plasma Laboratory •••••
EPA-3050 Bismuth <10.0
EPA-200.7

ay/Kp EA HESTER 107168 16-JUL-1991

••••• Radiochemistry Laboratory •m•

EC-134 Cesium-137 20.22 A
K^ +/- 8.2E-1 pCi/g SM KINNEBREW ENV-534 6-.N/11-1991

EPA-900.0 Alpha Activity 3.27 f2-)i• +/- 2.3 pCi/B SM KINNEBREW ENV-534 10-JUN-19P1

EPA-900.0 Bets Aotivity 27.80 5.0 pci/B SM KINNEBREW ENV-534 10-JUN-1991
EPA-906.0 Strontium 2.65 5.4E-1 pCi/9 SM-KINNEBREW EMV-534 29-MAY-19P1
INA-485 Uranium Alpha Activity 4.45E-1 2.2E-1 pCi/B SM KIMNEBREW ENV-534 28-APR-1991
TP-1628 Technetium 48.10 15.3 pCi/g SM KINNEBREW ENV-534 6-NRt-1991
TP-1635 Ptutoniun-238 611 0.004-,^ +/- 1,0E-1 . pC1/B SM KINNEBREW ENV-534 6-.MRi-1991

15 Plutonium239 8.9E-2 pCi/B SM KINNEBREW ENV-534 6-JLJN-1991

••••• Wet Chemistry Laboratory •••••
EPA-300.0 Nitrate <20 uB/R CA SEDLACEK 91-44 IA 21-APR-1991
EPA-300.0 Ortho Phosphate IC <20 ug/g CA SEDLACEK 91-44 IA 21-APR-1991
EPA-300.0 Sutfate <20 uB/B CA SEDLACEK 91-44 IA 21-APR-1991
EPA-335.2 Cyanide <0.1 ug/g 900019 91-29 20-MAT-1991

^^ f̂,^
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