
96-~3496.1 UJZ 

MARTIN MARIETTA ENERGY SYSTEMS, INC. 

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

Dear Ms. Kessner: 

0045467 
POST OFFICE BOX 2003 
OAK RIDGE, TENNESSEE 37831 -l#O 

February 24, 1992 

Wet Chemistry Analytical Results Package on Project 91-020: 200-BP-1 Samples 

Attached are the analytical results of the wet chemistry analysis on the 200-BP-1 samples, SDG# 
BOOJ75, Project 91-020, received into the K-25 Site Analytical Chemistry Department (ACD) 
laboratories on April 6, 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 milized 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, 

~~ 

\ 

Program Manager 
Hanford Support Program 

~~~ra 
Program Manager 
Waste Management Analysis 

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

Attachments 
cc/attach: D.L.Amburgey 

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



Date 
Received 

4/06/91 

96113496~ 11 U3 

PROTOCOL U1TI.lZED FOR WET CHEMISTRY ANALYSES OF 

200-BP-1 SAMPLES 

Analysis Protocol 
A Anions (NO3, SO4, Ortho Phosphate) EPA-300.0 

SAMPLE IDENTIFICATION TABLE FOR SDG# BOOJ75 

200-BP-1 SAMPLES 

OSM Sample ID Lab Sample ID Matrix Comments 

BOOJ75 910412-211 soil 

BOO176 910412-212 soil 

BOO175-MS 910415-089 soil Matrix spike of BOOJ75 
(910412-211) 

BOO175-MSD 910415-090 soil Matrix spike duplicate of 
BOOJ75 (910412-211) 
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3 
COOLER RECEIFT FORM 

for SOF 2332 
File with receiving 
and c-o-c records. 

Date: 'f - (o -Cif Shipper ID and Document No: __ ~_~ __ 2_~ ____ x __ ~_0_0_._Si'_b __ 

Cooler ID if noted on outside of cooler: C 4 C I~ 

Project No: (-(9-. Subproject No: o;)D Site Location: ®tl{o :·--d 

Custody seal on cooler? 

Condition of cooler 
acceptable? 

Radioactive labels? 

Hazardous labels? 

Custody form(s) inside 
of cooler? 

I 
,C:)I 
~ No I 

I 
c~II Yes ~ 

c-, II Yes ~ 
n II Yes~ 

I 

~ No : 

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

I 
I 
I 
I 

Sample containers intact?@> No I 

Are containers those 
specified for requested 
parameters? 

I 
I 
I 

Yes No I 
I 

Date of login: --------- I 
I 
I Lab assigned ID No: 

Thru 

Custody seals dated and signed? Yes@:: 

Prag. Mgr. notified of 
receipt of cooler? 

Radioactivity recheck OK? 

Samples properly labeled? 

®No 

Yes No 

Yes<§:::. 

Custody form(s) properly ==---
completed and signed? Yes~ 

Thermometer inside of 
cooler? Yes € 
Temperature of cooler: )~ deg C (X.X) 

VOA containers free of 
bubbles? .N ..-\- ¥ea No 

Additional information 
needed from Prag. Mgr.? ~ ~No 

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

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

Comments: Signed: 

~ 
C0sto6r seeds. nor ·, I\·, tAled Ci/\d dq_ f-e.cJ. 

C 0 cs -t- cd .Y F-o 1-.,-J-1 r1 crr S 
0

1 <:=., ("\ e d , 
i2. ++4 . +- Jr:. L.~(ed f:or- ltAotl y seS µo ·, , ,e...) 110 -l ~'C.-

,'Veed O ( \ 
C).;. ( D, l -j._q • 11<? ,- S 



MARTIN MARIETTA 

MARTIN MARIETTA ENERGY SYSTEMS. INC. 

ANALYTICAL CHEMISTRY DEPARTMENT 
\ 

PROJECT NUMBER PROJECT NAME· 

1/ -{)JO !Jo0-8P-/ ~0K 3 
I 

SAMPLERS (SIGNA TUREJ 

SAMPLING 
CUSTOMER NUMBER ACD NUMBER 

DATE TIME 

PJm1 75 q,0411-2..1 \ 4/1/CJ I 

CHAIN OF CUSTODY RECORD 

~ Qi~ 
NO . 

' 1)5 <V "'"-1 r, -~ OF 

CON- D ~ 't; I 
TAINERS SJ($jSl 

SAMPLE {~ -~~,Ji TYPE 

6ci / ✓ ✓ ./ / / 

: ) 

" 

REMARKS 

r CD • COC NO 

1782 

1 M-frafe lho-5,?IYJ k ~J//;;fe, 
/3coJ 11c -j1 'L 1/ ✓ ./ ./ / .;{ --rDlv. I Aini n ·1ofal f1t;/-a ·-rc -qq 5r' - C/1 0 

{}.7-1 :it7' Co ~fee /11-.PJ~ Iii -~3<//J? c./1 
I 

0 
( 1:,0\ ~ '16- .u.<;."' 9 \ 0 ~ I!- 0 ,gq 

I I I 

folci! {j 

( ?:,c,o :s '1 s -,U <;,t>" -[A() 

LI') -----
Ip 

• . ._c 
CF--
:::,-

~ 
,;,,.,;c' 

RELINQUISHED BY · /S1gn a1ure/ Date Time RECEIVED BY· (Signature/ Date Time RELINQUISHED BY (Signature/ Date T,me RECEIVED BY (S,gnarure/ 

(/, h_, ~.- 1~/ /3./<; 
RELINQUISHED BY (S1gna111re/ Date Time 14'fECEIVED BY · (Signature/ Date Time RELINQUISHED BY (S1gn,11me/ Date T lfllP. RECEIVED BY (S1g11,1 1111 e/ 

U C N - t 669 t t t 4 -89) 
DISTRIBUTION: ORIGINAL ACCOMPANIES SHIPMENT; COPY TO COORDINATOR OF FIELD FILES 

L __ 



- -- - " 

Westinghouse H~~mJl(d"tJ'b~, 11 t b 
5 Company 

CHAIN OF CUSTODY 

Custody Form Initiator Ct, 1-k,cien 
Company Contact Peri Mlft-he1L Telephone 1,//1/ - 5/ v,a 
Project Designation/Sampling Locations Jca eP-1 Collection Date ~(.! !_q I 

J/t1af' fvr'iace. 3c;i I YJm/?1119 f;o j~cf -ilq;-oao 
.J 

Ice Chest No. £AD I ,:1) Field Logbook No. 

Bill of Lading/Airbill No. -2!:i_ 1tj_/£~0 i ']_ Offsite Property No. wql-o~; 
Method of Shipment &rierv 

Shipped to K, J6 r.Jj_, fle/2.a,--1-rri?n-l- of E~r9:j 
Possible Sample Hazards/Remarks N/!t 

ffJ MCJ/-/t'rJ /l!anel-b. E~-8!1- .5[j.~f.-e1775 

Sample Identification 

~]5 ~ -coJ10 = :::c i \ 

D Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Nam, 

Relinqu~hej by: Receive] _J ])anM ~ Date/Time: 

t7::!~~ C\ Yra-,U-..5f. <f ~-1- q; I I _,si,1-1--
Relinquished by: ..J . l)Eynff,2 E ..'i 7 Re~by: 0• G-4.dso/\ Date/Time: 

c_ 1 a mQ..ll-:v-f ,be .:z. - 1 -~ 1 1 ; ·3/:,;-
Relin'3'41shed by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

Final Sample Disposition 

Disposal Method: Disposed by: Date/Time: 

Comments: 

A--6000-40: 



Dep 

I 

Jljl V7L-' I.__.. ~(.,,1.-L I I I '1 6 
CONTROL NUMBER 

OFF-SITE 
PROPERTY CONTROL 

(Tc, be obr.imed from PROPERTY MANAGE ME NT 

PART I-TO BE COMPLETED BY ORIGINATOR 

un,t 

0 V@ndor 

0 Contractor 0 Vendor 

Full Tot le 

(lncludl.' Serial and any Gov@rnmenl Tag Numbus} Original Cost 

!vly -:tee ~~J . . 
-trla$S ja/7 of j()t~ racKed fr, ilerm,eab~ and btae tte, 

- -5::iny?I~ :ti= fr:ru '15
1 
EcQ) 1 iQ 

-5Artfle ::ii:. BDo+/~ 3 (Se.r_ro.fe rrjcc~ 1 /-Of 3 ') 

fo Ct-e~+ EAo/3) (317 lbs J 
0 Clusified 0 Unclassified 0 Shipped Und@r DOE Contract 0 Shipped Under Contractor's Use Permit Contract 

Necenoty for the Off -S,te UH, uf !ho\ Propeny 

frc:3ram 11of avai{able tJl'l-j//e. 

8111 of f_adt~3 ¢ e-i1-l110'5&to9 7 

CERTIFICATION Of THt RADIA r1ON MONITORING RElEASt Musr BE SECUREV rHE SAME DAY THAT MA rERIAI ,s DEi IVEREO TO SHIPPING 

RM Cledrance for Public Rele;l\e 

By Or ,g,nall• '. 

White . Green . Yellow . Pont f'rt:,L>e• t) 11.• anc19em .. nt 
Goldenrod - Reta,n 

RM Survey No Datf' 

Contact 

Cost Cod .. tu be C ha,ged 

81 
Datt-

Custodian Daie 

Return Or ce , No Date tHut'd Purch,ne Order No Date issued 

DISTRIBUTION 

~h,pp,ng Operat ron - S,gn al l Cop,es and Forward to : 

Wh,tt' - Prr1per1y M c1nagemen1 Green - Properly Cuntrol Custod ,an (lssu,ng Ott,,., ) 
Yellow - Reta ,n Prnk - 0119,natur 

':,4 JUUO 4 I~ ,t''I 



.. 
~....a 
crs., 
::::r 
~ 

EMER!:I CF 
WDRLDW/DE Companq 

04-()4-91 
DATE: JllUlll.ftilPMENT NO.: ___2.§7425668 6 

SIGNATURE AND TALLY RECORD 
SHIPPER.iESTINGHOUSE SHIPPING ~PT (509) 376-666 
REFERENCE NO.: W91-0-0145 f4J 

60029-46 (8189) Utho USA 

SHIPPER NAME AND ADDRESS CONSIGNEE NAME AND ADDRESS 

1·:tSUNGtlOUSE SHIPPING DEPT (509) 376-66155 
;Z-06 U. 5. O[PAATMEtH Of EWt:l<GY C/0 

CR KIRPATRICK U004A DROP i>Olra A20 
US 0EPARJ~£NI OF EffERGY 

WESTINGHOUSE HANf'O~O COMPANY 
2355 STEVENS ORIVE 
PO BOX 1970 
RICIILM~ ~A 99352 

Pieces Weight 

1 91 LBS 

MARIIN MARIEllA ENF.RGY SYST£t,1 
BLAIR ROA!J HWY SS 
O~K RIOt;E TN 37631 

Emery Authorization No. 

EACH PERSON HANDLING OR TAKING CUSTODY OF THIS SHIPMENT MUST SIGN AND COMPLETE THE INFORMATION BELOW 

2. -- ·- -· -----·-· ;-----------··· -·- .. 

3 . !..,__ . ~ -· i.l... .. ------

4. 

5 ·''/ ' · . • ~ Jl 
-~ ·· r · ':;:L ,:~::·...,' ··- -··-

6. - - - ~-- ~--- ·----·· 
7. __ -=::=ru; / 1.f, '✓ '-'.' I t (.I' 

a. ~1d/4'r--J/4LL/4-.f?--- --- ---
. / ' . · I · ~ I · I I J (' .. ,: ··., r · ' 

, . ' ' . -. ' . . 

Transship Point/Destination Signature of Person Accepting Custody 

_ __B_l01LAUO W!_ _ _ ···- --·-· _ 

'.1-'· . 

----- -···----·· ··-··---·- - ·-

; ' . / _// ( . ' ,,. ·,,,,. 

Time/Date 

_ . _ /04-04-91 

1'-t.-"7'1 /~~ 
'7 -1.t, - <f I I 3 o S-



00 

fORM OF PAYMENT 

CASH• ~b .___ ______ __J __,___J,l'"TI 

PPNUI COLD om• coMA7[] 

e 8 s''lf'2 ,r11 s's' s 
From: 

A 

EF 
Companq 

SERVICES 

UNl1EO ST/ITES I CANADA • s.ne Day >(i] 0' N ITE~ • 
[iAM D™ s.s~ed• • Second /Jay • s.,,,,.,,:., Standad • 

r>rli v, ~,y 

~ • 
Qsoo,s • Clear.n;e 

Delivery • 
247425668 6 

KIRKPATRICK Kl004A DROP POINT A20 Tariff Dest. Gate\Wy 

U. S. DEPAATMENT OF ENERGY C/0 ";,:· $ 
t-=-=W=E-=S....:...T-=..I.:..::N..::.OH::....:.:00..::.SS=E.....:H:...::A:....::N:...::F:,_O~R:,,!;D:__ _______ "--+-_!..!C!l...UULUDl:l.l..l,,..J....IJ~..w;;.JDJ,I.JL....al,.Lil.JI.Ji,Q_~_----l · , .... . · ~--__, 

BLDQ 1163 Hold · EMERY WORLDWIDE 

t-2_3_~_:,_· _S_T...::E:....V....:E:....N....:S;;:___.::;D.,;_R....:J....:V....:E=------------r~~=--+-.!:!:.ALULJ.:l>-..UcX.C..l.1111:.-....Ll.l:LL.....O.L-------+_;_;Plclc,;;,;,:,r,r....:Lt>::..;0=--i will collect c onsignee · 
Ctr&:Ja O CMa:Ja O check made payablr 

RICHLAND &,IA only to the shipper 

t----,::---.,..------,-~---,,,......,---~----'-----'--1--..=,;::..:....,;.=,=~---...LJJ~-----.,L_-...L..L.I for the value of the 
Customer's Reference Numbers Consignee's AccOl.llt Number gnarls in the a111ou111 

'W81231 · £D3El W91-0-0145 14 shown above. 

1 OOOLER 10 EPSILON 6 Cl ( 
WATS SAMPLES BOOF94 -, \ 
BO()ft95 l -(.) II/ } ( 1 ~ 

Doclamd Value 

$ 

lntemstlonsl Customs Value lntemstlonsl Insurance 

Base Charge 
Total Tn,isportation Charges Olhe, • • QC/AO- $ Terms and Conditions on Back 

I . 
; 

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



96 ~ 3496 .. 1190 22-

Oak Ridge K-25 Site 
Analytical Chemistry Department 

Results of Analyses 

Date Printed: 
10·FEB· 1992 14:2l 

AnaLIS ID: 910412·211 
Customer: 

Date Saq:,led: 
Saq:,led By: 

KESSNER 
1·APR·1991 

Material Description: SOIL 

Project: G132 0201 

Program Manager: DL AMBURGEY(# 28912 

Customer Sa"1)le ID : BOOJ75 
Requisition Nllllber: 

Date Sa"1)le Received: 6-APR-1991 
Date Sa"1)le Coq:,leted: 24-SEP-1991 
Date Sa"1)le Approved: 

Cl : Result has been Corrected for Spike 

Limit QA Date 

Procedure No. Analysis Result Q Qual of Error Units Analyst File Nllllber Coq:,leted 

***** Spectrochemistry Laboratory***** < o.'f-1 
Seleniun --- ----- ug/Kg 29175 10427A 27·JUN· 19 

***** Inductively Coupled Plasma Laboratory***** 
EPA-3050 Bismuth <10.0 mg/Kg EA HESTER 10716B 16· JUL · 19 

EPA-200.7 

***** Radiochemistry Laboratory***** 
EC-134 Cesiun-137 2.93 +/· 3.0E -1 pCi/g SM KINNEBREW ENV-534 6· JUN · 1S 
EPA -900 . 0 Alpha Activity 1.26 +/ · 2.0 pCi/g SM KINNEBREW ENV-534 10-JUN· lS' 
EPA-900 . 0 Beta Activity 5.97 +/· 3.9 pCi/g SM KINNEBREW ENV-534 10·JUN·19 
EPA -906.0 Strontiun 1.31 +/ · 4.6E · 1 pCi/g SM KINNEBREW ENV-534 29·MAY·1S 
IHA -485 Uraniun Alpha Activ i ty 3.66E· 1 +/ · 2.0E - 1 pCi/g SM KINNEBREW ENV-534 28· APR · 1S' 
TP-1628 Technetiun · 1.54 +/· 13.9 pCi/g SM KINNEBREW ENV-534 6·JUN· 1S 
TP· 1635 Plutoniun-238 2.58E·2 +/· 8.9E·2 pCi/g SM KINNEBREW ENV-534 6· JUN· 1S 
TP -1635 Plutoniun-239 · 2.58E·2 +/· 8.9E·2 pCi/g SM KINNEBREW ENV-534 6· JUN · 1~ 

***** Wet Chemistry Laboratory ***** 
EPA-300.0 Nitrate <20 ug/g CA SEDLACEK 91·44 IA 21·APR· 1~ 
EPA-300.0 Ortho Phosphate IC <20 ug/g CA SEDLACEK 91 -44 IA 21 · APR · 1' 
EPA-300.0 Sulfate <20 ug/g CA SED LACEK 91 -44 IA 21 · APR -1l 
EPA-335.2 Cyanide <O. 1 ug/g 900019 91-29 20· MAY· 1' 

Spike Recovery Data 

------- ----- ---- ---
Unspi ke Amount Spike Amount Percent 

Analys is Result Spike Result Units Recovered Recovered 

----- ---- -- ---- ------- ---- --- - ----- --- --- ---- - ---- ---- ----- ----- -- ------- .. ---.... -.. .. 
NITRATE 0 100 99 ug/g 99 . 99.0 
ORTHOPHOSPHATE IC 0 100 88 ug/g 88. 88.0 
SULFATE 0 200 176 ug/g 176. 88.0 



AnaLIS ID: 910412-212 
Customer: 

Date Sal11)led: 
Sal11)led By: 

KESSNER 
1-APR-1991 

Material Description: SOIL 

Oak Ridge K-25 Site 
Analytical Chemistry Department 

Results of Analyses 

Project: G132 0201 customer S~le ID: BOOJ76 
Requisition Nunber: 

Date Sal11)le Received: 6-APR-1991 
Date Sal11)le C001>leted: 24-SEP-1991 
Date Sal11)le Approved: 

Date Printed: 
10·FEB·1992 14:22 

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

Limit QA Date 

Procedure No. Analysis Result Q Qual of Error Units Analyst File Nllli:>er C°""leted 

***** Spectrochemistry Laboratory***** <o. 'i2 
Selenium ---·---· ug/Kg 29175 10427A 27·JUN·199 

***** Inductively Coupled Plasma Laboratory***** 
EPA-3050 Bismuth <10.0 mg/Kg EA HESTER 10716B 16-JUL-199 
EPA-200.7 

***** Radiochemistry Laboratory***** 
EC-134 Cesium· 137 20.22 +/· 8.2E·1 pCi/g SM KINNEBREW ENV-534 6·JUN·199 
EPA-900.0 Alpha Activity 3.27 +/· 2.3 pCi/g SM KINNEBREW ENV-534 10·JUN·19S 
EPA-900.0 Beta Activity 27.80 +/· 5.0 pCi/g SM KINNEBREW ENV-534 10-JUN-199 
EPA-906.0 Strontium 2.65 +/· 5.4E·1 pCi/g SM KINNEBREW ENV-534 29· MAY· 19S 
IHA-485 Uranium Alpha Activity 4.45E-1 +/- 2.2E-1 pCi/g SM KINNEBREW ENV-534 28·APR-19S 
TP-1628 Technetium 48.10 +/- 15.3 pCi/g SM KINNEBREW ENV-534 6·JUN·199 
TP-1635 Plutonium-238 0.00 +/- 1.0E-1 pCi/g SM KINNEBREW ENV-534 6·JUN·19S 
TP-1635 Plutonium-239 -2.58E-2 +/- 8.9E-2 pCi/g SM KINNEBREW ENV-534 6·JUN·19S 

***** Wet Chemistry Laboratory***** 
EPA-300.0 Nitrate <20 ug/g CA SEDLACEK 91-44 IA 21 ·APR·19S 
EPA-300.0 Ortho Phosphate IC <20 ug/g CA SEDLACEK 91-44 IA 21·APR·19S 
EPA-300.0 Sulfate <20 ug/g CA SEDLACEK 91-44 IA 21-APR·19S 
EPA-335.2 Cyanide <O. 1 ug/g 900019 91-29 20·MAY·19S 



Dak Ridge K-25 Site 
Analytical Chemistry Department 

Results of Analyses 

Date Prii,ted: 
10-FEB-1992 14:23 

AnaLIS ID: 910415-089 Pro ject: G132 0201 Customer Sample ID: BOOJ75·HS 
Customer: KESSNER Requisition Nl.lllber: 

Date Sampled: 1-APR-1991 Date Sample Received: 6-APR-1991 
Sampled By: Date Sample C~leted: 

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

Limit QA Date 
Procedure No. Analysis Result O Qual of Error Units Analyst F i le Nl.lllber COff1:)leted 
---- ---·------ ---------------- -- ------------ --·------- -------- ·-·---· ------ ........................ --------------- -------- ----- ·---------
***** Spectrochemistry Laboratory***** ___ 11~ Selenium ug/Kg 

***** Inductively Coupled Plasma Laboratory***** 
EPA·200.7(CLP) Bismuth NA ug/Kg HJ SCHEUER NA 16-JUL-19' 

***** Radiochemistry Laboratory***** 
EC-134 Cesium-137 NA +/- pCi/g SH KINNEBREW ENV-534 6-JUN-19< 

EPA-900.0 Alpha Activity 1.40E3 +/ - 27. 0 pCi/g SH KINNEBREW ENV-534 10-JUN-1~ 
EPA-900.0 Beta Activity 1. 79E3 +/- 28.0 pCi/g SH KINNEBREW ENV-534 10-JUN-19' 

EPA-906.0 Strontium 2. 13E4 +/- 35.0 pCi/g SH KINNEBREW ENV-534 29-MAY-19< 

IHA -485 Uranium Alpha Activity 35.50 +/- 1.9 pCi/g SH KINNEBREW ENV-534 28-APR-19'-

TP· 1628 Technetium 3.37E2 +/- 21. 7 pCi/g SH KINNEBREW ENV-534 6-JUN-19' 

TP· 1635 Plutonium-238 1.35E-1 +/- 1 .4E· 1 pCi/g SH KINNEBREW ENV-534 6-JUN-19' 

TP-1635 Plutonium-239 11.00 +/- 1., pCi/g SH KINNEBREW ENV-534 6-JUN-19' 

***** \Jet Chemistry Laboratory***** 
EPA-300.0 Nitrate 88 ug/g CA SEDLACEK 91-44 IA 21 ·APR-19' 

EPA-300.0 Ortho Phosphate IC 99 ug/g CA SEDLACEK 91-44 IA 21-APR-19'. 

EPA-300.0 Sul fate 176 ug/g CA SEDLACEK 91-44 IA 21-APR-19' 

EPA-335.2 Cyanide ug/g HH FELLER X 21-APR-19' 

***** Comnents from the \Jet Chemistry Laboratory***** 

HS/HSD NOT PREFORMED ON CYANIDE ANALYSIS 

***** Comnents from the Inductively Coupled Plasma Laboratory***** 

This sample was not chosen to be spiked by the ICP laboratory. 



Oak Ridge K-25 Site 
Analytical Chemistry Department 

Results of Analyses 

Date Printed: 
10-FEB-1992 14:2• 

AnaLIS ID: 910415-090 Project: G132 0201 Customer Sa~le ID: BOOJ75-MSD 

Customer: KESSNER Requisition Nuit>er: 
Date S~led: 1-APR-1991 Date Sa~le Received: 6·APR·1991 

S~led By: Date Sa~le C~leted: 
Material Description: SOIL Date Sa~le Approved: 

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

Limit QA 

Procedure No. Analysis Result Q Qual of Error Units Analyst File N1m>er 
-----·--·-··-· ------------------------------ ------·-- - ---- ---- ------------- -------·-- --------------- -------------
***** Spectrochemistry Laboratory***** .!'!)!1. Selenium 

***** Inductively Coupled Plasma Laboratory***** 
EPA·200.7CCLP) Bisnuth NA 

***** Radiochemistry Laboratory***** 
EC· 134 Cesium-137 NA 
EPA-900.0 Alpha Activity 1.52E3 
EPA-900.0 Beta Activity 1.84E3 
EPA-906.0 Strontium 1.82E4 
IHA-485 Uranium Alpha Activity 37.90 
TP-1628 Technetium 3.27E2 
TP-1635 Plutonium-238 1. 73E· 1 
TP-1635 Plutonium-239 11.20 

***** \Jet Chemistry Laboratory***** 
EPA-300.0 Nitrate <20 
EPA-300.0 Ortho Phosphate IC <20 
EPA-300.0 Sulfate <20 
EPA-335.2 Cyanide X 

***** Conments from the \Jet Chemistry Laboratory***** 

MS/MSD NOT PERFORMED ON CYANIDE ANALYSIS 

***** Conments from the Radiochemistry Laboratory***** 

THE SPIKE RECOVERY ON SAMPLE NUMBERS 910145-089MS, 090MSD 
FOR PLUTONIUM IJAS BASED ON THE TOTAL OF PU-238 AND PU-239. 

ug/Kg 

ug/Kg MJ SCHEUER NA 

+/· pCi/g SM KINNEBREIJ ENV-534 
+/- 28.0 pCi/g SM KINNEBREIJ ENV-534 
+/· 29.0 pCi/g SM KINNEBREIJ ENV-534 
+/- 33.0 pCi/g SM KINNEBREIJ ENV-534 
+/- 2.1 pCi/g SM KINNEBREIJ ENV-534 
+/· 21.5 pCi/g SM KINNEBREIJ ENV-534 
+/- 1. 5E-1 pCi/g SM KINNEBREIJ ENV-534 
+/- 1. 1 pCi/g SM KINNEBREIJ ENV-534 

ug/g CA SEDLACEK 91-44 IA 
ug/g CA SEDLACEK 91-44 IA 

ug/g CA SEDLACEK 91-44 IA 
ug/g MH FELLER X 

Date 
C~letec 

---------

16·JUL·1S' 

6·JUN·1S' 
10·JUN·1S 
10-JUN·1~ 
29·MAY·1~ 
28·APR·1S 
6·JUN·1~ 
6·JUN·1" 
6·JUN·1S 

21 ·APR-1< 
21·APR·1S 
21 ·APR· 1r 
21·APR·1' 



-~6 

***** Conments from the Inductively Coupled Plasma Laboratory***** 

This sarrple was not chosen to be spiked by the ICP laboratory . 

., 



96 II '3~9ti .. 11 ~15 

MARTIN MARIETTA ENERGY SYSTEMS, INC. 

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

Dear Ms. Kessner: 

•J iJ '-- · 1 
POST OFFICE BOX 2003 
OAK RIDGE, TENNESSEE 37831•7440 

February 24, 1992 

Inorganic Analysis CLP Package on Project 91-020: 200-BP-1 Samples 

Attached are the results of the inorganic analyses on the 200-BP-1 samples, SDG# BOO175, Project 
91-020, received into the K-25 Site Analytical Chemistry Department (ACD) laboratories on April 
6, 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. 

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

Attachments 
cc/attach: D. L. Amburgey 

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

D. C. Canada 
H. H. Sullivan 

Sincerely, 

~~-{.~ 
Program Manager 

;:;:: fr/~ 
Clarence R. Kirkpatrick 
Program Manager 
Waste Management Analysis 



Date 
Received 

4/06/91 

96~3496.1196 

PROTOCOL UTILIZED FOR INORGANIC ANAL YSF.s OF 

200-BP-1 SAMPLES 

Analysis 
A ICP Metals (Bismuth only) 
B. AA Metals 

Selenium 
C. Cyanide 

Protocol 
EPA-200.7 

EPA-270.2 
EPA-335.2 

SAMPLE IDENTIFICATION TABLE FOR SDG# BOOJ75 

200-BP-1 SAMPLES 

OSM Sample ID Lab Sample ID Matrix Comments 

BOOJ75 910412-211 soil 

BOOJ76 910412-212 soil 

BOOJ75-MS 910415-089 soil Matrix spike of BOOJ75 
(910412-211) 

BOOJ75-MSD 910415-090 soil Matrix spike duplicate of 
BOOJ75 (910412-211) 



96 ~ 349ti .. 1197 
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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 
910403-102 
910403-103 
910408-029 
910408-030 
910412-211 
910412-212 

EPA ID 
BOOFH5 
BOOFH6 
BOOF94 
BOOF95 
BOOJ75 
BOOJ76 

Customer No.: 
BOOFH5 
BOOFH6 
BOOF94 
BOOF95 
BOOJ75 
BOOJ76 

The above samples were designated as ICP, SDG number BOOFH5. 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 
ICP interference check standards 
ICP aqueous laboratory control std 
ICP CRDL standard 
ICP Calibration Standards 

SPEX Multielement Standards (SPEX7. SPEX19) 
EPA UNLV-QAL ICS-A(l089) and ICS-B(1089) 
EPA UNLV-QAL Std.(0287) 
Perkin Elmer Multielement CRDL Standard Mix 

a. STDl = Matrix Matched Standard Blank 
b. STD2 = SPEX Multielement Standard (XORNL22) 
c. STD3 = SPEX Multielement Standard (XORNL18) 
d. STD4 = SPEX Multielement Standard (XORNL19. XORNL20) 
e. STD5 = SPEX Multielement Standard (XORNL24) 
f. STD6 = SPEX Multielement Standard (XORNL25) 
g. STD7 = SPEX Multielement Standard (XORNL26) 
h. STD8 = SPEX Single Element 1000 ppm Ag 
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All associated QNQC was within the criteria specified by CLP. 

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

Sincerely 

r/ 4-
M.1. Scheuer 

This d~ been reviewed and is approved for rel~. 

T~ ,.::u-~--.J:::::.· ~~ 
R. W. Morrow, Dept. Head M. . Dill, Methodology and QA 

{~ 

4 



Joan Kessner 
Project Manager 
Westinghouse Hanford Company 
Richland, WA 99336 

Dear Ms. Kessner, 

- .., · .. 

February 21, 1992 

On April 6, 1991 the Oak Ridge K-25 Site Analytical Olemistry Department (ACD) received 2 soil 
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 

910412-211 BOOJ75 BOOJ75 

910412-212 BOOJ76 BOOJ76 

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 pre-digest spike and both analytical spikes did not recover within the allowable 
QC limits and are flagged with the appropriate CLP data qualifier flags. The low 
concentration of selenium found in the samples did not warrent the use of standard 
additions for quantification, however the analytical spike data shows appreciable 
interferences present in the samples. No other unusual problems were encountered 
with this sample set 

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

GF AAS initial calibration verification EPA ICV-2 (0590) 
GF AAS continuing calibration verification Perkin-Elmer CLP standard N930-0221 

5 

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 ILM0l.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, 

Thomas J. Oatts 



cc: D. C. Canada 
R. W. Morrow 

96 ~ 349ti ~ I 200 

File - TJO - NoRC 

This data has been reviewed and is approved for release. 
/ 

- · J. ... 6 

D. C. Canada, Methodology and QC 
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ENVIROFORMS/CLP 788 ·,,.,: l,J • .... 9 

SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET 
BOOJ75 

Lab Name: MARTIN MARIETTA Contract: 

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

Matrix (soil/water): SOIL Lab 

8ooJ 15 
SDG No. : B00FH1ts 

:.j')~J, 
Sample ID: 910412-211 

Level (low/med): 

% Solids: 

LOW 

97.5 

Date Received: 04/06/91 

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

CAS No. 

Color Before: BROWN 

Color After: LT. GREEN 

Comments: 

Analyte Concentration C Q M 

NR --- NR --- NR --- NR ---Bismuth 10.2 UN p ---
___ NR 

Clarity Before: CLEAR 

Clarity After: CLEAR 

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

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 

K-25 Analytical Chemistry Department ANALIS ID#: 910412-211 

FORM I - IN 7/88 



n/ ii z4t1[ m ''(}') 
}10 11,J .,,,·tl .. ~ £.. L. 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: MARTIN MARIETTA K25 SITE Contract: HANFORD 

SAS No.: Lab <;:ode: K25ACD Case No.: 

\,,,: .... 10 
EPA SAMPLE NO . 

BOOJ75 

SDG No . : BOOJ75 

Mat r ix (soil/water): SOIL 

Level (low/med) : LOW 

97.5 

Lab Sample ID: 910412 - 211 

Date Received: 04/06/91 

% Solids: 

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

CAS No. Analyte Concentration C Q M 

- -
7429-90-5 Aluminum NR 

Antimony- -
7440 - 36-0 NR 

Arsenic - -
7440-38-2 NR - -
7440-39-3 Barium NR -Beryllium 7440-41-7 NR -
7440-43-9 Cadmium NR 

Calcium- -
7440-70-2 NR 

Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -
7440-50-8 Copper __ NR -7439-89-6 Iron NR -
7439-92-1 Lead NR -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium 0.41 u WN F - - - -
7440-22-4 Silver NR 
7440-23-5 Sodium-- - NR -
7440-28-0 Thallium NR 
7440-62-2 Vanadium- - NR - -7440-66 - 6 Zinc NR -

Cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: COARSE 

Col or After: BROWN Clarity After: Artifacts: YES 

Comments: 
ROCKS _______________________________ _ 

FORM I - IN 
3/90 



U.S. EPA - CLP 

l 

11 

EPA SAMPLE NO. 
INORGANIC ANALYSZS DATA SHEET 

Lab Name: 

Lab Code·: r(;) 5 Case No. : 

Matrix (soil/water): So ; / 

Level (low/med): 

\ Solids: q1 .5 

contract: 

SAS No.: SDG No . : 'jjooJ l 5 

Lab Sample ID: q /O'I/;) . :i,, 
Date Received: Y/ c. / q / 

concentration Units (ug/L or mg/kg dry weight) : rY\p J k ') 

I I I I I I I 
l CAS No. I Analyte IConcentrationtCl Q I M I 
I ! I l_l I_I 
17429-90-5 !Aluminum_! I_I I_I 
17440-36-0 !Antimony_! I_I !_I 
17440-38-2 !Arsenic I I_I I_I 
17440-39-3 !Barium -I J_I 1_1 
17440-41-7 IBerylliumt 1_1 1_1 
17440-43-9 le&dmium_J 1_1 ,_1 
7440-70-2 tcalcium_l 1_1 ,_, 
7440-47-3 !Chromium_( l_l 1_1 
7440-48-4 ICobalt_l I_I 1_1 
7440-50-8 1copper_l ,_, 1_1 
7439-89-6 I Iron I ,_, ,_1 
7439-92-1 !Lead l l_l ,_, 
7439-95-4 IMagnes1.umt I_I I_I 
7439-96-5 IManganeset I_I I_I 
7439-97-6 !Mercury_{ I_I 1_1 
7440-02-0 !Nickel 1 !_I 1_1 
7440-09-7 IPotassiuit I_I I_I 
7782-49-2 I Selenium_! 1_1 l_l 
7440-22-4 I Silver_! 1_1 1_1 
7440-23-5 !Sodium_! 1_1 ,_1 
7440-28-0 !Thallium_( l_l I_I 
7440-62-2 1vanadium_1 I_I 1_1 
7440-66-6 I Zinc l 1_1 1_1 

!Cyanide I c:: o. I I_I I_I 
I -I I_I I_I 

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts : 

Comments: 

FORM I - IN 3/90 



961349ti .. I Z[)Lt 
ENVIROFORMS/CLP 788 12 

SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: MARTIN MARIETTA 

Lab Code: K25 Case 

Matrix (soil/water): SOIL 

Contract: 

No.: SAS No.: SDG 

Lab Sample ID: 

BOOJ76 

-:r'( 
No. : BOO'Pl:15 YI 

1 
'/2.r 

910412-212 I 

Level (low/med): LOW 

94.9 

Date Received: 04/06/91 

% Solids: 

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

CAS No. 

Color Before: BROWN 

Color After: LT. GREEN 

Comments: 

Analyte Concentration C 

-
-
-
-
-Bismuth 10.0 u -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

Q M 

-
NR 
NR 
NR 
NR 

N p 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR -

Texture: 

Artifacts: 

K-25 Analytical Chemistry Department ANALIS ID#: 910412-212 

FORM I - IN 7/88 



9613~96~1205 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: MARTIN MARIETTA K25 SITE Contract: HANFORD 

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

13 
EPA SAMPLE NO . 

BOOJ76 

SDG No.: BOOJ75 

Matrix (soil/water): SOIL 

Level (low/med) : LOW 

94.9 

Lab Sample ID: 910412-212 

Date Received: 04/06/91 

% Solids: 

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

CAS No. Analyte Concentration C Q M 

- -
7429-90-5 Aluminum NR 

Antimony= 
-

7440-36-0 NR -
7440-38-2 Arsenic NR - -
7440-39-3 Barium NR -

Beryllium 7440-41-7 NR -
7440-43-9 Cadmium NR 

Calcium- -7440-70-2 NR 
Chromium -7440-47-3 NR - -

7440-48-4 Cobalt NR 
Copper= 

-
7440-50-8 NR -
7439-89-6 Iron NR -
7439-92-1 Lead NR -

Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -
7439-97-6 Mercury_ NR -
7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium 0.42 u WN F - - - -7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR 
7440-28-0 Thallium - NR 
7440-62-2 Vanadium- - NR - -7440-66-6 Zinc NR -

Cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: BROWN Clarity After: Artifacts : YES 

Cormnents: 
ROCKS ---------------------------------

FORM I - IN 
3/90 



U.S. EPA - CLP 

1 

1.4 
EPA SAMPLE NO . 

INORGANIC ANALYSIS DATA SHEET I 

Lab Name: 

Lab Code·: I(:>_ 5 case No.: 

Matrix ( soil/water) : S O ; / 

Level (low/med): 

\ Solids: 

I D Lr) 

qf .9 

Contract: 

SAS No.: 

\ 1300-:r '7 <o 

SOG No. : Boo:T 1 5' 

Lab Sample ID: q 10<)1) . JI ::l­

Oate Received: t.!/t. / 9 / 

concentration Units (ug/L or mg/kg dry weight): rn~/ l<s 

I I I I I I I 
I CAS No. I Analyte IConcentrationtCI Q I M I 
I I I I_I I_I 
17429-90-5 !Alumimm_l I_I !_I 
17440-36-0 !Antimony_! I_I I_I 
17440-38-2 !Arsenic I !_I I_I 
17440-39-3 I Barium I I_I 1_1 
17440-41-7 I Beryllium I 1_1 1_1 
17440-43-9 I cadmium_ I 1_1 l_l 
17440-70-2 1ca1cium_1 1_1 1_1 
17440-47-3 IChromium_t 1_1 1_1 
17440-48-4 !Cobalt_( 1_1 I_I 
17440-50-8 ICopper_t I_I l_l 
17439-89-6 IIron l I_I 1_1 
17439-92-1 ILead I 1_1 1_1 
17439-95-4 IMagnes1um1 1_1 1_1 
17439-96-5 IManganesel 1_1 I_I 
17439-97-6 !Mercury_! I_I 1_1 
17440-02-0 !Nickel I I_I 1_1 
17440-09-7 IPotassiumt I_I I_I 
17782-49-2 1selenium_1 I_I I_I 
17440-22-4 !Silver_( 1_1 1_1 
17440-23-5 ISodiWll_l ,_, I_I 
17440-28-0 IThallium_l I_I I_I 
17440-62-2 !Vanadium_( I_I I_I 
17440-66-6 I Zinc I I_I 1_1 
I !Cyanide_! <O . J I_I I_I 
I I I I_I I_I 

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts : 

Comments: 

FORM I - IN 3/90 
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COOLER RECEIPT FORM 
for SOF 2332 

File with receiving 
and c-o-c records. 

Date: 'f - lo? - q I Shipper ID and Document No: __ ~_L-J_-__ )_~ _____ ;;j ___ S-_fv_(o_· _5J'_b __ 
Cooler ID if noted on outside of cooler: ___ E__,;4_._~P~' ~/;;;?_~· _._ ____ _ 

,... 7'1 . /' ./ 
Project No: C- ( ,y;>(.__ Subproject No: D;)D Site Location:_,...f±0-'--'-..._(1........._t...at>'--.' .... _CJ _____ _ 

Custody seal on cooler? 

Condition of cooler 
acceptable? 

Radioactive labels? 

Hazardous labels? 

Custody form(s) inside 
of cooler? 

I 
~I 
~ No I 

I 
~1, Yes "llil./ 

c---, 1, 

Yes~ 
A II Yes \..Nd 

I 

@No: 

Was cooler required to _ 
be maintained at 4 deg C?~ No 

I 
I 
I 
I 

Sample containers intact? @) No I 
I 
I 
I 

Are containers those 
specified for requested 
parameters? Yes No I 

Date of login: ---------
Lab assigned ID No: 

Thru --------

I 
I 
I 
I 

Custody seals dated and signed? Yes® 

Prag. Mgr. notified of 
receipt of cooler? 

Radioactivity recheck OK? 

Samples properly labeled? 

Custody form(s) properly 
completed and signed? 

@)No 

Yes No 

Yes<§::> 

Yes~ 

Thermometer inside of 
cooler? 

Temperature of cooler: 

Yes(§) 

/~ deg C (X.X) 

VOA containers free of 
bubbles? 

Additional information 
needed from Prag. Mgr.? 

/VA; Yea 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: 

;;At­

Cv sto6 "'- sec. Ls 
I 

" C 0 'S +- cd y t-o ,~"'1 

not '; A~ t A I ed c.. "'-d dq_ ·f-.e_cJ. 
r1ot- S'L<:j n ed, 

lSo ttie.S flO t- )o,, be...1 ed 

f\/ e ed c:.. ~ r: f~ C.Qf-,· o.-- o ('­
<~oo J 7G ., 

" for-

·" 0,r1 boe r- o--i- c o , t --1--ct. i ,1e ,~s 



IWARTIN IWARIETTA 

MAR T IN MARIETTA EN ER GY SY STEMS. INC . CHAIN OF CUSTODY RECORD 

ANALYTICAL CHEMISTRY DEPJ,\RTMENT 
(cD, coc NO 

1782 
PROJECT NUMBER · PROJECT NAME 

q/ -{)JiO !Joo-8P-/ Ulf:JK 3 ~ 1fl~ I 

SAMPLERS: (S IGNA TUREJ NO . 

'()5 9J ~ fl -~~ OF 
REMARKS 

CON - D 'tj ~_j, 
TAINERS ..... " 0 _g t ( 5i -SAMPLING SAMPLE ' ~ n ~ ~ CUSTOMER NUMBER ACD NUMBER f ~ -, 'Q1 DATE TIME TYPE 

P>co \ '/5 q,ot.111 -2..1 I -'-l/1 /q I 'C}Oi / ✓ ✓ / / ./ 1 M-ttv fe /~ 0"5,?IYJ IP, 
, , A 

-41/1-o & 

8co J 11c -11~ 1/ ✓ / / ./ ~ folv ! AIDl'Yl ·1o/--a l Aela ·12. -qq -Sir- C/1 0 
I I a, t) I 

~~- 11/l Co-lcO l u-,P;:,P /-u -fl39/;1, l/i 
I 

D 
(~O\~ 16-us.' 9 \ 0 Lt If- 0 ~c; 

I I I 

fola l {J 

(6oo-:S1S ·IU5~ -mo 

co ._., 
('J 

If ·-a--. 
:::,-
i, .; 
=· ,.·-
-.:.,y-... 

RELINQUISHED BY (Signature) Date Time RECEIVED BY (S1gnarure/ Date Time RELINQUISHED BY (S ignature) Dare Time RECEIVED BY (S,gnarure/ 

{l, h -- ~" 'f-frCil /''?..i~ 
RE LINQUISHED BY (Signature) Date Time lf'fECEIVED BY: (Signat ure) Date Time RELINQUISHED BY (S1gnaru re/ Dare Tune RECEIVED BY (Signature/ 

. 
UCN- 16691 ( I 4 -89 1 

DISTRIBUTION OR IGINAL ACCOM PA NIES SHIPM ENT. COPY TO COORDINATOR OF FIELD FILES 



Westinghouse Hanf~/ii I j~~6 .. I !U~ 
CHAIN OF CUSTODY 

• Company 128 
Custody Form Initiator CE, ;-/e,den 
Company Contact t?crt ;V/t' f t.he1L Telephone 1._IJ&t - 5/ uia 
Project Designation/Sampling Locations jcc t!P-1 Collection Date ~/.!/_11 

# e?t1r ,fv,/de,e 3c;i I 5'm;Jt1/1;) l?oj~cf ·-ttq1 -oao 
::; 

Ice Chest No. £AD / ,~ Field Logbook No. 

Bill of Lading/Airbill No. .341L/?r:;b0fi_ 1 Offsite Property No. WC/1-o~-z; 
Method of Shipment & e r<j 

Shipped to X ~J6 Jj_, Oep.a.,~11/ ol E~ r9:'J 
Possible Sample Hazards/Remarks N[/t 

e lo /.11.ar-/r'r? /llar, eH:1 Er?e!"'-!J!f- ~ [j. ;../-e ;r15 

Sample Identification 

~75 3 
coJ1 0 = ::ci l 

D Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Names) 

Rel inqu~hej by: Receive] --l J)En')f)-,(' ezIT Date/Time: 

t-7::/ ~ ~ C\. 1/r'O-,U,a. 9-~ - q; / / .' $()4 
Relinquished by: __J. [)€Yn;¥::EJ 7 Re~d by: --;y, G-<-ldso,-, Date/Time: 

c 1am~ ,be ,/.,, _ _ 1-te-91 I '3/ S-

Relin~shed by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

Final Sample Disposition 

Disposal Method: Disposed by: Date/Time: 

Comments: 

A-6000-407 (1219• 



, -.., "- "I ,_,,,,._, .., 1 (...,1i.... Jlj/ ifTl.-' I 1..--' ,_,c{.kl I I I 'f 

uJ;;;ll~~ /Jou5e­
//ti11lord u;, 

CONTROL NUMBER .- ~ ,1 ' 

OFF-SITE 
PROPERTY CONTROL 

(To be obtcJmed from PROPERTY MANAGEMENT) 

PART 1- TO BE COMPLETED BY ORIGINATOR 

Dep /.irlf/ Unit 

O Vendor 

0 Contractor 0 Vendor 

Off -site Custodian 
" (!,,/{, X,r1<.p:1lr1cX

1 
I{~ 100'/A dro,q::>oi,1/ A Jo 

Full Title 

(Include Serial and any Government Tag Numbers) Original Cost 

I 
fbly-:ke- ~6f 
-Glass jw7 of :5oi~ racKed 1r1 i/eJm/&lb'-k- and btae tte, 

- -5:Jmj?/e, ii- frru '15 13:0.J 1 (p 

_5,.,..fle :Jt. BOOf/>{3 (5,r_r•fe r:.jc"-°S '1 !-Of 5) 
fo. C /.e-::,f EAo 1:3-, ( 3'7 I bs j 

0 Classified 0 Unclassified 0 Shipped Under DOE Contract 0 Shipped Under Contractor's Use Permit Contract 

Necessity for the Off -Site Ust' vi t h,s Proper1y 

11-csram flof al/tulable tJl7- j1'-/e. 

811 I of l-adr13 tf o{l1:18i5lft&lt 1 

CERTIFICATION OF THt RAO/A TION MONITORING RHEASl MUST BE SECUREV THE SAME DAY THAT MATERIAi IS DEL IVEREO TO SHIPPING 

RM Cledrance for Pubhc Releaw 

Origonaf-0,i /Vlifd,e / / 
Signature and Name of Pr o pt>rty CfJ r,1f ol 

Date 

By Or 19 1na l.s!: 

White. Green . Yellow , Pin• Prot1er t y 11.'andgemt>nt 
Goldenrod - Retain 

RM Survey No Date 

Contact 

0/1 M ifche I/ 
Phone 

3?b-
Cost Codt' tu be Charged . f}/ 
Datt' 

Custodian Date 

Return 0 1c:'er No Date lsSut'd Purchdse Order No Date !Hued 

DISTRIBUTION 

~h1pp1nq Operation - Sign all Cop ies and Forwa rd to : 

Wh 1toi' - Pr uperty Management Green - Property Contro l Custod ian (Issuin g Ofli,t') 
Yellow - Retain P1nlt - Originator 

,4 .lUUO 4 1~ ,1"1 H~ 



EMER!I CF 
WDRLDW/DE Companq 

SIGNATURE AND TALLY RECORD 
60029-46 (8189) Lilho USA 

SHIPPER NAME AND ADDRESS 

HESUNGHOUSE SHIPPING DEPT (S09) 376-66#35 
'32-06 U. 5. O(PARTHEtH OF ENEf<GY C/0 

W£SllNG~OUSE HAHfO~O COMPANY 
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MARTIN MARIETTA ENERGY SYSTEMS, INC. POST OFFICE BOX 2003 
OAK RIDGE, TENNESSEE 3783r7440 

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

Dear Ms. Kessner: 

February 24, 1992 

Radiochemistry Analytical Results Package on Project 91-020: 200-BP-1 Samples 

Attached are the analytical results of the radiochemical analysis on the 200-BP-1 samples, SDG# 
BOOJ75, Project 91-020, received into the K-25 Site Analytical Chemistry Department (ACD) 
laboratories on April 6, 1991. Also attached are copies of the AnaLis report forms, the Chain of 
Custody records and sample receipt documentation for the samples, 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. 

;F)-.........,_ 

-~~ 
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 

Sincerely, 

~~ 
Program Manager 
Hanford Support Program 

~&f'~Jy4/{ 
Clarence R. Kirkpatrick 
Program Manager 
Waste Management Analysis 



Date 
Received 

4/06/91 

PROTOCOL UTU.IZED FOR RADIOCHEMICAL ANALYS.ES OF 

200-BP-l SAMPLES 

Analysis 
A Alpha Activity 
B. Beta Activity 
C. Cesium-137 
D. Plutonium (-238, -239) 
E. Strontium 
F. Technetium-99 
G. Uranium Alpha Activity 

Protocol 
EPA-900.0 
EPA-900.0 
EC-134 
TP-1635 
EPA-906.0 
EC-186 (TP-1628) 
IHA-485 

SAMPLE IDENTIFICATION TABLE FOR SDG# BOOJ75 

200-BP-1 SAMPLES 

OSM Sample ID Lab Sample ID Matrix Comments 

BOOJ75 910412-211 soil 

BOOJ76 910412-212 soil 

BOOJ75-MS 910415-089 soil Matrix spike of BOOJ75 
(910412-211) 

BOOJ75-MSD 910415-090 soil Matrix spike duplicate of 
BOOJ75 (910412-211) 

2 
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oak Ridge K-25 Site 

Analytical Chemistry Department 
Results of Analyses 

Date Printed: 
25-FEB-1992 09:27 

AnaLIS ID: 910412-211 Project: 
Customer: KESSNER 

Date S~led: 1-APR-1991 
Sarrpled By: 

Material Description: SOIL 
Program Manager: DL AMBURGEY (# 28912 

Procedure No. Analysis 

***** Spectrochemistry Laboratory***** 
Selenium 

Result 

***** Inductively Coupled Plasma Laboratory***** 
EPA-3050 Bismuth <10.0 
EPA-200.7 

***** Radiochemistry Laboratory***** 
EC-134 Cesium-137 
EPA-900.0 
EPA-900.0 
EPA-906.0 
IHA-485 
TP-1628 
TP-1635 
TP-1635 

Alpha Activity 
Beta Activity 
Strontium 
Uranium Alpha Activity 
Technetium 
Plutonium-238 
Plutonium-239 

***** Wet Chemistry Laboratory***** 
EPA-300.0 Nitrate 
EPA~300.0 Ortho Phosphate IC 
EPA-300.0 
EPA-335.2 

Sulfate 
Cyanide 

Spike Recovery Data 

2.93 
1.26 
5.97 
1.31 

3.66E·1 
-1.54 

2.58E-2 
-2.58E-2 

<20 
<20 
<20 

<O. 1 

Unspike Amount Spike 

Q Qual 

Analysis Result Spike Result Units 

G132 0201 Customer S~le ID: BOOJ75 
Requisition Nlllber: 

Date S~le Received: 6-APR-1991 
Date Sarrple Corrpleted: 24-SEP-1991 
Date Sarrple Approved: 

[] : Result has been Corrected for Spike 

Limit QA 

of Error Units Analyst File Nllli>er 

ug/Kg 29175 10427A 

mg/Kg EA HESTER 107168 

+/ - 3.0E- 1 pCi/g SM KINNEBREW ENV-534 
+/- 2.0 pCi/g SM KINNEBREW ENV-534 
+/- 3.9 pCi/g SM KINNEBREW ENV-534 
+/- 4.6E·1 pCi/g SM KINNEBREW ENV-534 
+/- 2.0E-1 pCi/g SM KINNEBREW ENV-534 
+/ - 13.9 pCi/g SM KINNEBREW ENV-534 
+/- 8.9E·2 pCi/g SM KINNEBREW ENV-534 
+/- 8.9E·2 pCi/g SM KINNEBREW ENV-534 

ug/g CA SEDLACEK 91-44 IA 

ug/g CA SEDLACEK 91-44 IA 
ug/g CA SEDLACEK 91-44 IA 

ug/g 900019 91-29 

Amount Percent 
Recovered Recovered 

------------------------------ -------- -------- -------- -·-------- .................. ---------
NITRATE 0 100 99 ug/g 99. 99.0 
ORTHOPHOSPHATE IC 0 100 88 ug/g 88. 88.0 
SULFATE 0 200 176 ug/g 176. 88.0 

Date 
Corrpleted 

27-JUN-1991 

16-JUL-1991 

6-JUN-1991 
10-JUN-1991 
10-JUN-1991 
29-MAY-1991 
28-APR-1991 
6-JUN-1991 
6-JUN-1991 
6-JUN-1991 

21-APR-1991 
21-APR-1991 
21-APR-1991 
20-MAY-1991 
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Oak Ridge K-25 Site 

Analytical Chemistry Department 
Results of Analyses 

Date Printed: 
25-FEB-1992 09:28 

AnaLIS ID: 910412-212 Project: G132 0201 Customer S~le ID: BOOJ76 
Requisition Nllllber: Customer: 

Date S~led: 
S~led By: 

Material Description: 
Program Manager: 

KESSNER 
1-APR-1991 

SOIL 
DL AMBURGEY(# 28912 

Date S~le Received: 6-APR-1991 
Date S~le Corrpleted: 24-SEP-1991 
Date S~le Approved: 

Cl : Result has been Corrected for Spike 

Limit QA Date 

Procedure No. Analysis Result Q Qual of Error Units Analyst File Nllllber Corrpleted 

***** Spectrochemistry Laboratory***** 
Selenium 

***** Inductively Coupled Plasma Laboratory***** 
EPA-3050 Bismuth <10.0 
EPA-200.7 

***** Radiochemistry Laboratory***** 
EC-134 Cesium-137 20.22 
EPA-900.0 Alpha Activity 3.27 
EPA-900.0 Beta Activity 27.80 
EPA-906.0 Strontium 2.65 
IHA-485 Uranium Alpha Activity 4.45E-1 
TP-1628 Technetium 48.10 
TP-1635 Plutonium-238 0.00 
TP-1635 Plutonium-239 -2.58E-2 

***** Wet Chemistry Laboratory***** 
EPA-300.0 Nitrate <20 
EPA-300.0 Ortho Phosphate IC <20 
EPA-300.0 Sulfate <20 
EPA-335.2 Cyanide <0.1 

ug/Kg 29175 10427A 27-JUN-1991 

mg/Kg EA HESTER 10716B 16-JUL-1991 

+/- 8.2E-1 pCi/g SM KINNEBREW ENV-534 6-JUN-1991 
+/- 2.3 pCi/g SM KINNEBREW ENV-534 10-JUN-1991 
+/- 5.0 pCi/g SM KINNEBREW ENV-534 10-JUN-1991 
+/- 5.4E-1 pCi/g SM KINNEBREW ENV-534 29-MAY-1991 
+/- 2.2E-1 pCi/g SM KINNEBREW ENV-534 28-APR-1991 
+/- 15.3 pCi/g SM KINNEBREW ENV-534 6-JUN-1991 
+/- 1.0E-1 pCi/g SM KINNEBREW ENV-534 6-JUN-1991 
+/- 8.9E-2 pCi/g SM KINNEBREW ENV-534 6-JUN-1991 

ug/g CA SEDLACEK 91-44 IA 21-APR-1991 
ug/g CA SEDLACEK 91-44 IA 21-APR-1991 
ug/g CA SEDLACEK 91-44 IA 21-APR-1991 
ug/g 900019 91-29 20-MAY-1991 
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Oak Ridge K-25 Site 
Analytical Chemistry Department 

Results of Analyses 

Date Printed: 
10-FEB-1992 14:23 

AnaLIS ID : 910415-089 
Customer: KESSNER 

Date Sa~led: 1-APR-1991 

Sa~led By: 
Material Description: SOIL 

Project : G132 0201 

Program Manager: DL AMBURGEY (# 28912 

Customer Sa~le 10: BOOJ75-MS 
Requisition NUTi)er: 

Date Sa~le Received: 6-APR-1991 
Date Sa~le C~leted: 
Date Sa~le Approved: 

[) : Result has been Corrected for Spike 

limit 
Result a Oual of Error 

QA Date 

Procedure No. Analysis Units Analyst Fi le NUTi)er C~l eted 

-- ------------ ----------------------------- - ------ -- -- ----- -- - --- ------- --· ---------- -·--·----·--·-- ............................. ... .. ... ........... .. ...... ... ...... 

***** Spectrochemistry Laboratory ***** 
Seleniun 

____ __ ,.. _ 
ug/Kg 

***** Inductively Coupled Plasma Laboratory***** 
EPA-200.7(CLP) Bismuth NA ug/Kg MJ SCHEUER NA 16-JUL · 1991 

***** Radiochemistry Laboratory***** 
EC· 134 Cesiun-137 NA +/· pCi/g SM KINNEBREII ENV-534 6-JUN-1991 
EPA-900.0 Alpha Activity 1.40E3 +/- 27.0 pCi/g SM KINNEBREII ENV -534 1 O-JUN· 1991 

EPA-900.0 Beta Activity 1. 79E3 +/ - 28.0 pCi/g SM KINNEBREW ENV-534 10-JUN-1991 
EPA-906.0 Strontiun 2.13E4 +/- 35.0 pCi/g SM KINNEBREW ENV-534 29-MAY-1991 
IHA-485 Uraniun Alpha Activity 35.50 +/- 1 .9 pCi/g SM KINNEBREW ENV-534 28-APR-1991 
TP-1628 Technetiun 3.37E2 +/- 21. 7 pCi/g SM KINNEBREW ENV-534 6-JUN· 1991 
TP-1635 Plutoniun-238 1.35E-1 +/- 1. 4E-1 pCi/g SM KINNEBREW ENV-534 6-JUN-1991 

TP -1635 Plutoniun-239 11.00 +/- 1 . 1 pCi/g SM KINNEBREW ENV-534 6-JUN-199, 

***** llet Chemistry Laboratory ***** 
EPA-300.0 Nitrate 88 ug/g CA SEDLACEK 91-44 IA 21 ·APR-1991 

EPA-300.0 Ortho Phosphate IC 99 ug/g CA SEDLACEK 91-44 IA 21-APR-199. 
EPA·300.0 Sulfate 176 ug/g CA SEDLACEK 91-44 IA 21-APR· 199' 
EPA-335.2 Cyanide ug/g MH FELLER X 21-APR-199. 

***** Conments from the llet Chemistry Laboratory***** 

MS/MSO NOT PREFORMED ON CYANIDE ANALYSIS 

***** Conments from the Inductively Coupled Plasma Laboratory***** 

This sa~le was not chosen to be spiked by the ICP laboratory. 
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Oak Ridge K-25 Site 

Analytical Chemistry Department 
Results of Analyses 

Date Printed: 
10-FEB-1992 14:24 

AnaLIS 10: 910415-090 Project: G132 0201 Customer Sa""'le 10: BOOJ75-MSD 
Requisition Nl..llber: Customer: 

Date Sa""'led: 
Sa""'led By: 

KESSNER 
1-APR-1991 

Material Description: SOIL 
Program Manager: DL AMBURGEY(# 28912 

Date Sa""'le Received: 6-APR-1991 

Date Sa""'le C°""'leted: 
Date Sa""'le Approved: 

[] : Result has been Corrected for Spike 

Limit QA Date 

Procedure No. Analysis Result a Cual of Error Units Analyst File Nl..llber C°""'leted 

***** Spectrochemistry Laboratory***** 
Seleniun 

***** Inductively Coupled Plasma Laboratory***** 
EPA-200.?(CLP) Bisrruth NA 

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

EC-134 Cesiun-137 NA 

EPA-900.0 Alpha Activity 1.52E3 
EPA-900.0 Beta Activity 1.84E3 
EPA-906.0 Strontiun 1.82E4 
IHA-485 Uraniun Alpha Activity 37.90 
TP-1628 Technetiun 3_27E2 

TP-1635 Plutoniun-238 1. 73E-1 
TP-1635 Plutoniun-239 11.20 

***** llet Chemistry Laboratory***** 
EPA-300.0 Nitrate <20 
EPA-300.0 Ortho Phosphate IC <20 
EPA-300.0 Sul fate <20 
EPA-335.2 Cyanide X 

***** Cooments from the llet Chemistry Laboratory***** 

MS/MSO NOT PERFORMED ON CYANIDE ANALYSIS 

***** Cooments from the Radiochemistry Laboratory***** 

THE SPIKE RECOVERY ON SAMPLE NUMBERS 910145-089MS, 090MSO 
FOR PLUTONIUM IIAS BASED ON THE TOTAL OF PU-238 AND PU-239. 

+/-

+/· 

+/-

+/-

+/-

+/-

+/-

+/-

ug/Kg 

ug/Kg MJ SCHEUER NA 16-JUL-199" 

pCi/g SM KINNEBREII ENV-534 6·JUN· 199' 
28.0 pCi/g SM KINNEBREII ENV-534 10-JUN-199 

29.0 pCi/g SM KINNEBREII ENV-534 10·JUN·199 
33.0 pCi/g SM KINNEBREII ENV-534 29-MAY-199 
2. 1 pCi/g SM KINNEBREII ENV-534 28·APR·199 
21.5 pCi/g SM KINNEBREII ENV-534 6·JUN· 199 
1. 5E· 1 pCi/g SM KINNEBREII ENV-534 6·JUN· 199 
1. 1 pCi/g SM KINNEBREII ENV-534 6·JUN·199 

ug/g CA SEDLACEK 91-44 IA 21·APR·199 
ug/g CA SEDLACEK 91-44 IA 21 ·APR· 1~ 
ug/g CA SEDLACEK 91-44 IA 21·APR·1~ 
ug/g MH FELLER X 21-APR· 1~ 
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***** Conments from the Inductively Coupled Plasma laboratory***** 

This sa~le was not chosen to be spiked by the ICP laboratory . 
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Science Applications International Corporation 
An Employee-Owned·company 

Mr. Mark A Buckmaster 
Westinghouse Hanford Company 
P. 0. Box 1970 MSIN H4-55 
Richland, Washington 99352 

0034-PKB.93 
February 12, 1993 

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

Dear Mr. Buckmaster: 

Enclosed is a deliverable required by the referenced SAIC Task Order and WHC contract. 
Included in this delive , lease md a copy of Data Validation Summary Report for Data 
Packages BOOFH5, d BOOJ75. his deliverable was prepared by Golder Associates under 
the direction of Kent A~~---

Should you have any questions, please do not hesitate to contact the following: Kent Angelos 
of Golder Associates at (206)883-0777, Michael Hoxie or myself at (509) 783-1446. 

Sincerely yours, 

SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 

~& (, P. K. Brockman 
Program Manager 

PKB/aps 

Enclosure 

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

cc w/o encl: 
R. Henckel, WHC 
D. Wilson, WHC 
D. Caldwell, GAi 

7601 West Clearwater Avenue, Suite 450, Kennewick, Washington 99336 
Other SAIC Offices: Albuquerque, Boston. Colorado Springs. Dayron. Huntsville. Las Vegas, Los Angeles, McLean, Oak Ridge, Orlando, Palo Affo. Seattle. Tvcson 
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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 

1075-PKB.92 
September 28, 1992 

Subject: Deliverable for 200-BP-1 Data Validation, Task Order S-92-19 Rev. D, 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 Summary 
Report for Data Package BOOJ75. This deliverable was prepared by Golder Associates with 
support from Ken Ridgway of SAIC under the direction of Kent M. Angelos. 

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

Sincerely yours, 

S~TIONS INTERNATIONAL 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 

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

1845 Terminal Drive, Suite 202, Richland, Washington 99352 (509) 943-3133 
Or.~er SAIC Offices: A1buaueraue. Boston . Colorado Springs, Dayton, Huntswlle. Las Vegas, Los Angeles. McLean. Oak Ridge, Orlando. Palo Alco. San Diego. Seattle. and Tucson 
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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 Da~ Validation, Task Order S-92-19, WHC Contract 
No. ML W-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 INTERNATIONAL CORPORATION 
I 

~0/y 
f~ ~ -. 

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 

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

1845 Terminal Drive, Suite 202, Richland, Washington 99352 (509) 943-3133 
Orner SAIC Offices: Albuquerque. Boston. Colorado Springs. Dayton. Hunrsville, Las Vegas, Los Angeles, McLean. Oak Ridge, Orlando. Palo Alto, San Diego, Seattle, and Tucson 
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September 25, 1992 

Report To 

Westinghouse Hanford Company 
Richland, Washington 

Data Validation Report 
200-BP-1 RJ/FS 

Laboratory: Martin Marietta 
Data Package: BOOJ75 
Sample Matrix: Soil 

Analysis Type: Inorganics/W et Chemistry 

Prepared By 

Golder Associates Inc. 
Redmond, Washington 

913-1719 
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1. INTRODUCTION 

This report presents the results of data validation on the following sample delivery group and 
sample numbers which were analyzed by the Martin Marietta K-25 - Oak Ridge, TN 
laboratory. The HEIS sample numbers associated with this group by SDG are: 

Data Package ID 

SDG: BOOJ75 

HEIS Sample Numbers 

BOOJ75A, BOOJ76A 

Matrix 

Soil 

Sample identificaions, locations and sample dates are provided in the tabular data summary 
provided in Attachment 3. Data validation was conducted in accordance with the 
Westinghouse Hanford Company statement of work (WHC 1991) and validation procedures 
(WHC 1992). 

2. DATA QUALITY OBJECTIVES 

Completeness 

The data package was complete for all requested analyses and met the data quality objectives 
of the work plan. Data quality objectives for the project specified the use of CLP methods for 
the TAL metals/cyanide analytes and the use of standard methods for all other parameters. 

Sample Ouantitation Limits 

Sample quantitation limits were met with the exception of nitrate, ortho-phosphate, and 
sulfate. The contract required quantitation limit (CRQL) for these parameters is 4 mg/Kg and 
they were reported to a quantitation limit of 20 mg/Kg. 

3. QUALIFIED DATA 

This section presents a summary of the qualifications required based on validation of the 
subject data package. 

3.1 Major Deficiencies 

The following presents a summary of the rejected data. 

Inorganics 

Cyanide results were rejected due to a deficiency of standards used in the initial equipment 
calibration. At least three standards are required for initial calibration but only one was used. 

Bismuth results were rejected due to the sample spike recovery being less than 30% and the 
sample result being less than the instrument detection limit (IDL). 
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Wet Chemishy 

No deficiencies were identified requiring rejection of data. 

3.2 Minor Deficiencies 

913-1719 

The following qualifications were required as a result of the validation. Attachment 2 provides 
a summary of the samples affected. 

3.2.1 Metals 

Correlation Coefficient 

• The correlation coefficient for the initial calibration of the furnace atomic absorption 
analysis for selenium was less than .995. Selenium results have been qualified as 
estimated (UJ for non-detects). 

Holding Times 

• The holding time for cyanide was exceeded. No qualification was necessary as 
cyanide results have been rejected due to calibration deficiencies. 

3.2.2 Wet Chemisby 

Holding Times 

• The holding time was exceeded for nitrate, ortho-phosphate, and sulfate. Associated 
sample results have been qualified as estimated (UJ for non-detects). 

4. CONCLUSION 

Sections 1 through 3 present a summary of the data quality for the subject data package. The 
results contained in this report are acceptable for use with the exception of the major 
deficiencies reported in Section 3.1. 

The appendices provide supporting documentation and a tabular summary of the qualified 
data. The original, as-recieved data package is enclosed for submittal to the project QA record. 

5. REFERENCES 

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, Data Validation Procedures for Chemical Analyses, Westinghouse Hanford 
Company, Richland, Washington. 
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APPENDIX A 

AS QUALIFIED DATA SUMMARY 



INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg) 23-Sep-92 page 1 of 1 

Laboratory Martin Marietta SDG B0OJ75 

Sample Number B0OJ75A B0OJ76A 

Remarks total total 

Sample Date 4-1-91 4-1-91 

Inorganic Analytes CRQL Result a Result a 
Aluminum 40 NR NR ---.. ...,o 

Antimony 12 NR NR 
cr---. 

Arsenic 2 NR NR L)o,,j 

-'=-
Barium 40 NR NR '.D 

Beryllium 1 NR NR ~, 
'$ 

Cadmium 1 NR NA -
Calcium 1000 NR NR 

J"'.J 
~_-.! 

Chromium 2 NR NR co 
Cobalt 10 NA NR 

Copper 5 NR NR 

Iron 20 NA NR 

Lead 1 NR NR 

Magnesium 1000 NR NR 

Manganese 3 NR NR 

Mercury 0.04 NR NR 

Nickel 8 NR NR 

Potassium 1000 NR NR 

Selenium 1 0.41 UJ 0.42 UJ 

Silver 2 NR NR 

Sodium 1000 NR NR 

Thallium 2 NR NR 

Vanadium 10 NR NR 

Zinc 4 NA NR 

Cyanide 5 0.1 R 0.1 R 

Bismuth 10 10.2 R 10 R 

Nitrate by IC 4 20 UJ 20 UJ 

Phosphate by IC 4 20 UJ 20 UJ 

Sulfate by IC 4 20 u 20 u 



APPENDIX B 

DATA REVIEW SUPPORTING DOCUMENTATION 

SDG: BOOJ75 

Samples: BOOJ75, BOOJ76 

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 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

B- Indicates tha compound or analyte was analyzed for and detected. The value reported 
is less than the CRQL but greater than the 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 an 
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 



,------ - - - - -

DATA QUALIFICATION SUMMARY • FORM B-7 

SDG· ·1?,-ri --7- 5"' "/ .: .·· / J - REVIEWER:5::UA DATE: ct-1?- 9 :2 PAGE_LOF L 
u . COMMENTS: ~ ----e-1..--cr- o -,. --r. (_--<: _ ? 

COMPOUND . Q :WFIER SAMPLES REASON 
AFFECTED 

/1_/V R I /ZrJt\ ; ~ 'Y! J4 bt). J ~f;) // I i.4-J.~ 
/,/ ,; ) / L ,• ./,'/. 7b 

12i/ R wo:TJS/f rl®J1LA- l I I -
- ~~ 

I I 
J, ,.,...,._.,,..e_"l,.__( ~ .~2. 

s "" i,,/ 1 I.MTJ 1'? 5"A 1sr:1J _1'?-t.,/t 11,.,, L..f-:._ , ~/I . (..,t.(... . , ' ,___ ........ ~ ~ I 
T V 

,<,99S 

B-7 
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DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: /) 0V J 1 .s-1 REVIEWERS, .:~Ltf~DATE: 9-11-9? - PAGE_}_ OF _j_ 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

Ila /Ja,~ /JJ r3t-o:F15f- 6o0:J1B 1/.// / ' ~ -f=.rg 
~, r 

1-/,f? \ ,;,1 • 
~J---~~ (l' 'l, 

.. 

B-7 
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ATTACHMENT 3 

AS QUALIFIED LABORATORY DATA 
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9 ENVIROFORMS/CLP 788 · .... ; _,; ..... 

SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET I BOOJ75A 
We¥':iETtAC:e- /'3 d7 

(300J '15 
SDG No.: BOOFHS ~s 

:..h4· 
Lab Sample ID: 910412-211 

Lab Name: MARTIN MARIETTA _ Contract: 

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

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

97.5 

Date Received: 04/06/91 

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

CAS No. Analyte Concentration C Q M 

- -NR - NR - NR - NR 
Bismuth 10.2 ~ .--N p 

NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR -

Texture: Color Before: BROWN 

Color After: LT. GREEN 

Clarity Before: CLEAR 

Clarity After: CLEAR Artifacts: 

C''"'inments: 
K-25 Analytical Chemistry Department ANALIS ID#: 910412-211 

FORM I - IN 7/88 

_J/11,)Ci 'L/ 
0 · 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: MARTIN MARIETTA K25 SITE Contract: HANFORD __ 

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

.... ,. 10 
EPA SAMPLE NO. 

Nw :..cz,: 51:::. cl~ 

SDG No. : BOOJ7 5 

Matrix (soil/water): SOIL 

Level (low/med) : 

% Solids: 

LOW 

97.5 

Lab Sample ID: 910412 -211 

Date Received: 04/06/91 

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

CAS No. Analyte Concentration C Q M 

- -
7429-90-5 Aluminum NR 
7440-36-0 Antimony= 

- NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR 
7440-70-2 Calcium- - NR 
7440-47-3 Chromium - NR - -7440-48-4 Cobalt NR 
7440-50-8 Copper= 

- NR -7439-89-6 Iron NR -7439-92-1 Lead NR -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR 
7782-49-2 Selenium 0.41 I» WN F - - -7440-22-4 Silver NR 
7440-23-5 Sodium-- - NR -7440-28-0 Thallium NR 
7440-62-2 Vanadium- - NR - -7440-66-6 Zinc NR -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: BROWN Clarity After: Artifacts: YES 

Comments: 
ROCKS ---------------------------------

FORM I - IN 



Lab Name: 

Lab Code·: 

U.S. EPA - CLP 

l 
INORGANIC ANALYS~S DATA SHEET 

Contract: 

t<;? 5 case No.: SAS No.: 

· '-. . 11 

EPA SAMPLE NO. 

I 
I (3oOT7 SA­
INuc s,tf:7' <' o Jj 
SOG No.: 1,oo"J" 1 5 

Matrix (soil/water): So; / 

Level (low/med): 

Lab Sample ID: q1o'll;;J -:i I I 

Date Received: 9/r,, / '1 I 

\ Solids: q1 .5 

concentration Units (ug/L or mg/kg dry weight): M'ip I k ') . 
I I I I I I I 
I CAS No. I Analyte IConcentrationtCI Q IM I 
I I I I_I I_I 
17429-90-5 IAlum1.num_1 I_I I_I 
17440-36-0 !Antimony_! I_I ,_, 
7440-38-2 !Arsenic I I_I I_I 
7440-39-3 IBArium-=I 1_1 1_1 
7440--41-7 Beryllium! 1_1 1_1 
7440-43-9 caclmi.um_t 1_1 ,_, 
7440-70-2 C&1.cium_1 1_1 ,_, 
744'0-47-3 Chromium_! ,_, ,_, 
7440-48-4 CObalt_l I_I 1_1 
7440-50-8 Copper_! I_I 1_1 
7439-89-6 Iron I 1_1 ,_, 
7439-92-1 Lead I ,_, ,_, 
7439-95-4 Kagnes1.umf ,_1 1_1 
7439-96-5 Manganesat 1_1 1_1 
7439-97-6 Mercury_J 1_1 1_1 
7440-02-0 Nickel I I_I ,_, 
7440-09-7 IPotassiwit I_I 1_1 
7782-49-2 1selenium_1 1_1 ,_, 
7440-22-4 I Silver_! I_I 1_1 
7440-23-5 !Sodium_! I_I 1_1 
7440-28-0 IThallium_t I_I ,_1 
7440-62-2 1vanadium_1 I_I 1_1 

17440-66-6 !Zinc I 1_1 1_1 
I ICVanide I < 0.1 I_I ~ I_I 
I I -I I_I 

I 
t_l 

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN :3/90 

' JJ/J, rl 
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ENVIROFORMS/CLP 788 

1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: MARTIN MARIETTA Contract: 

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

12 
SAMPLE NO . 

l~o~~l~ 17 J. 
71 / 

SDG No. : B00~5 .S/, 

Matrix (soil/water): SOIL 
' /2 

Lab Sample ID: 910412- 212 

Level (low/med): 

% Solids: 

LOW 

94.9 

Date Received: 04/06/91 

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

CAS No. 

Color Before: BROWN 

Color After: LT. GREEN 

r-"'I\Inents: 

Analyte Concentration C 

-
-
-
-

Bismuth 10.0 lg 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

Q M 

-NR 
NR 
NR 
NR 

N p 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR -

Texture: 

Artifacts : 

K-25 Analytical Chemistry Department ANALIS ID#: 910412-212 

FORM I - IN 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: MARTIN MARIETTA K25 SITE Contract: HANFORD _ _ 

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

13 
EPA SAMPLE NO. 

L ~-~~~::~ :z "r 
SDG No. : BOOJ75 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

94.9 

Lab Sample ID: 910412 -212 

Date Received: 04/06/9 1 

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

CAS No . Analyte Concentration C Q M 

- -
7429-90-5 Aluminum NR 

Antimony= 
-

7440 - 36-0 NR -7440-38-2 Arsenic NR - -
7440-39-3 Barium NR -

Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR 
7440-70-2 Calcium- -

' NR 
Chromium 

-
7440-47-3 NR - -7440-48-4 Cobalt NR 

Copper-- -
7440-50-8 NR -7439-89-6 Iron NR -7439-92-1 Lead NR -7439 - 95-4 Magnesium NR -
7439-96-5 Manganese NR -7439 - 97-6 Mercury_ NR -7440 - 02-0 Nickel NR -7440-09 - 7 Potassium NR 
7782 - 49-2 Selenium 0.42 lY WN F - - - -7440 - 22-4 Silver NR 
7440-23-5 Sodium-- - NR -7440-28-0 Thallium NR 
7440-62-2 Vanadium- - NR -7440-66 - 6 Zinc NR -Cyanide_ NR -

-
Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: BROWN Clarity After: Artifacts: YES 

Comments: 
ROCKS ---------------------------------

FORM I - IN 



,----------- --~---- - -

U.S. EPA - CLP 

1 

1.4 
EPA SAMPLE NO. 

INORGANIC ANAL~SIS DATA SHEET I I 

Lab Name: 

Lab Code·: l(';l 5 case No.: 

Matrix ( soil/water) : S O ; I 

Level ( low/med) : 

\ Solids: 

/ D L,.J 

qf -~ 

Contract: 

SAS No.: 

l.~~JF7,:~ J)Wl 
SOG No. : 80():J' 1 5' 

Lab Sample ID: CfJoc./,1) . ~ J:). 

Date Received: i.1/t. / 9 / 

concentra~ion Units (ug/L or mg/kg dry weight): rn~/ l<5 

I I I I I I I 
I CAS No. I Analyte IConcentrationtCI Q IM I 
I I I I_I I_I 
17429-90-5 lhlu.minu.m_l ,_, I_I 
7440-36-0 !Antimony I I_I I_I 
7440-38-2 !Arsenic-, I_I I_I 
7440-39-3 !Barium I 1_1 I_I 
7440-41-7 !Beryllium! 1_1 I_I 
7440-43-9 1cadmium._1 1_1 I_I 
7440-70-2 lcal.cium_l 1_1 I_I 
7440-47-3 IChromiWll_l 1_1 1_1 
7440-48-4 !Cobalt_! 1_1 I_I 
7440-50-8 1copper_l 1_1 1_1 
7439-89-6 tiron I 1_1 1_1 
7439-92-1 !Lead I 1_1 1_1 
7439-95-4 IMagnesiumt 1_1 1_1 
7439-96-5 I Manganese I 1_1 !_I 

17439-97-6 !Mercury_! 1_1 1_1 
17440-02-0 !Nickel I I_I 1_1 
17440-09-7 IPotassiwit I_I I_I 
17782-49-2 I Selenium_! 1_1 1_1 
17440-22-4 I Silver_! I_I 1_1 
17440-23-5 fSodium_t I_I I_I 
17440-28-0 ITballium._l I_I 1_1 
17440-62-2 !Vanadium_! I_I I_I 
17440-66-6 !Zinc I 1_1 1_1 
I 1cyan1.de_1 <O. I I_I & I_I 
I I I I_I I_I 

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Commen~s: 

FORM I - IN 



1-1 
INORGANIC ANALYSES DATA SHEET 

WET CHEMISTRY 

10 

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

Matrix (soil/water): Soil SDG#: BOOJ75 

ACD Sample 
ID Number: 910412-211 

Analyte 

_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 

Comments: 

---------
Customer 
Sample ID: _BOOJ75_~4 _____ ___,,---

Ne,tr SurE~e-e- /-3 cl~ 
Date Received: 6 April 1991 __ _ 

Concentration Units Batch No. Date of Analysis 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
<20Af _ug/g_ 91-44IA __21-Apr-91 __ - -
N/A 
N/A 
N/A 
<20~f ug/g 91-44IA __ 21-Apr-91 __ 

=ug/g= 
- -<20 3 ,,.,_; •,?'S:i.l 91-44IA __ 21-Apr-91 __ - 9 .... .- - -

N/A 
N/A 
N/A 
N/A 

.. 
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INORGANIC ANALYSES DATA SHEET 

WET CHEMISTRY 

Oak Ridge K-25 Site 
Lab Name: Analytical Chemistry Department 

Westinghouse 
Contract: Hanford Company 

Matrix (soil/water): 

ACD Sample 
ID Number: 910412-212 

Soil 

------

SDG#: BOOJ75 --------
Customer _o/' 
Sample ID: BOOJ7fi.tf 

ti 

--N e,,,,r· 5l-.,r-PA--te.--l-'r--o/. ..... u,p--
Da te Received: __ 6-April-1991_ 

Analyte Concentration Units Batch No. Date of Analysis 

_Alkalinity --N/A 
Ammonia N/A - --Bromide N/A - --Chemical 02 Demand N/A - -- --Chloride N/A IC 

=Conductivity 
--

N/A --Dissolved Solids N/A - --Fluoride SIE N/A -
==<20 UT Nitrate _ug/g_ 91-44IA _21-Apr-91 

-Nitrate Nitrogen N/A - -

Nitrite ==N/A 
-=Nitrite Nitrogen N/A 

Ortho Phosphate ==<20 ~v~ _ug/g_ 91-44IA _21-Apr-91 -Sulfate _ug/g_ 91-44IA _21-Apr-91 - __ <20f •/~', t~Ji• - -Total Organic Carbon __ N/A - Halides Total Organic N/A 
-Turbidity - --N/A --__pH_ --N/A 

Comments: 

.. 
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DATA VALIDATION SUPPORTING DOCUMENTATION 



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

WET CHEMISTRY DATA VALIDATION CHECKLIST - FORM A-7 

PROJECT: REVIEWER. DATE: C,- 7- 7 z_. 

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 Package Item Present?: Yes No 

Case Narrative / 
Cover Page / 

Traffic Reports/Chain-of-Custody L 
Sample Analysis Data Report Forms .L. 
Standards Data _L 
QC Summary 

Blanks Summary Report Forms ...L 
Spike Sample Recovery Report Forms .L. 
Duplicate Sample Analysis Report Forms ..L. 
Laboratory Control Sample Report Forms .,_/ 

Raw Data 
Ion Chromatograph Chromatograms ~ 
TOC and TOX instrument Printouts 
Laboratory Bench Sheets ...L.. 

Additional Data 
Laboratory Sample Preparation Logs 
Instrument Run Logs ..L 
Internal Laboratory Cbain-of-Custory -1£.. 
Percent Solids Analysis Records 
Reduction Formulae 
Chemist Notebook Pages L 

2. HOLDING TIMES 
~ 

Were all samples analyzed within holding times? Yes _@ 

NIA 

~ 

..L 

..L 
_,,/ 

NIA 

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? 

Are the correlation coefficients .i!:0.995? 

Was a balance check conducted prior to the TDS analysis? 

Was the titrant normality checked? 

@ 
~ 

Yes 

Yes 

No NIA 

No NIA 

No @ 
No @ 

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 ICY and CCV been analyzed at the proper frequency? 

Are ICY and CCV percent recoveries within control? 

Are there calculation errors? 

€) 
@ 

Yes 

No NIA 

No NIA 

0 ~ NIA 

ACTION: Qualify all affected data in accordance with the validation requirements. 

S. LABORATORY BLANKS 

Are target analytes present in the laboratory blanks? Yes (5) NIA 

ACTION: Qualify all associated sample results for any analyte < S times the amount in any 
laboratory blank as nondetected (U) and list the affected samples and analytes below. 

6. FIELD BLANKS 

Aie 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. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the acceptance limits? 
,,,.-::::-~, 

( Yes , 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 < 30~ and the sample results are less then the IDL qualify the data as unusable (R). 

A7-2 
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8. LABORATORY CONTROL SAMPLE 

Are percent recoveries within the acceptance limits? 

Are there calculation errors? 

Yes No €iJ 
Yes No @ 

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 S0.79% or > 120%. Qualify as estimated (U]), 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 (U]), 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 @ 
ACTION: Note the results of the performance audit samples in the validation narrative. 

10. DUPLICATE SAMPLE ANALYSIS 

Are RPO values within the acceptance limits? <!!§) No N/A 

Action: Qualify the results for all associated samples of the same matrix as estimated (J) if the RPO 
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. 

A7-3 
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13. ANAL YTE QUANTITATION AND DETECTION LIMITS 

Have results been reported and calculated correctly? ~ No NIA 

Aie instrument detection limits below the CRDL? 
r:=:~:;: 

Yes ( · No NIA 
----· 

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? 

Were project specific data quality objectives met for 
this anal ysis'l 

c!3· No 

@ No 

ACTION: Summarize all the data qualifications and complete the data validation narrative as 
specified in Section 10.0 of the data validation requirements. 

A7-4 

NIA 

NIA 
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HOLDING TIME SUMMARY - FORM B-1 

SDG:J5oo51sf REVIEWER: S . ~cL, ·/J,- DATE: (}-/1- - 5>' z_ PAGE_l_OF ..L 
COMMENTS: .;:f /' . . --.Z:-: l).,, f'.1 ' ,, __ .,.. /2.., 

V 
PREP. ANALYSIS 

AELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS OUAUAER 

t3orrr75ll ;tJC}~ t/-/- C,; ~-:z1-1i '1 0 .J 
I /Jo.✓ I J 
I s o.., L--.,, d'v/ 'C -

1<,1Jrrr 7 hA NfJ•,t ·J 

I Pov 
/.' 
J 

tp .d- Sod -L--- - i..-- J-- ~ 11\0¼t:--

-
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST- FORM A-o 

PROJECT: ,;2tJV - DATE: 

LABORATORY: M SDG: J!3 00 -:f" --1 S-

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 Package Item 

Case Narrative 
Cover Page 
Traffic Repor&.S 
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 

A6-1 

Present?: Yes No 

,/ 
/ 

_L_ 

_L, 

L 
./ 

. / 

L 
/ 

..L. 
L 

..L' 

.L 

..L 
L 
/ 

~ 

..L. 
L 
7 

/ 
7 

NIA 

/ 

.. 



Data Package Item 

Percent Solids Analysis Records 
Reduction Formulae 
Instrument Run Logs 
Chemist Notebook Pages 

2. HOLDING TIMES 

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

Present?: 

Have all samples been analyzed within holding times? 

Yes No N/A 

/ 
./ 

_L 
/ 

A 
Yes ~ N/A 

ACTION: If any holding times have been exceeded qualify all affected results as estimated (J for 
detects and UJ for nondetects). 

3. INmAL CALIBRATIONS 

Were all instruments calibrated daily, each set-up ti.me and 
were the proper number of standards used? 

Are the correlation coefficients ~ 0.995? 

Was a midrange cyanide standard distilled? 

(Tu) No N/A 

Yes @:) N/A 

Yes @ 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 ICY and CCV percent recoveries within control? 

Are there calculation errors? 

<SJ No N/A 

Yes @ N/A 

AcnON: 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? 

Are the AB solution % R values within control? 

Are there calculation errors? 

@ No 

@ No 

NIA 

N/A 

Yes ~ i 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. 

A6-2 

.. 
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6. LABORATORY BLANKS 

Are target analytes present in the laboratory blanks? ® No NIA 

ACTION: Qualify all associated sample results for ariy 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 bas 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 @ 
ACTION: Qualify all sample results for any analyte <5 times the amount in any valid field blank as 
nondetected (U). 

8. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the control limits? 

ACTION: Qualify the affected sample data according to the following requirements: 

If spike recovery is > 12S% 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? 

Are there calculation errors? 

ACTION: Qualify the sample data according to the following requirements: 

Yes @) NIA 

Yes ® NIA 

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 
%Rare lower than the established control limits. 

A6-3 
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10. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within the 
acceptance limits? Yes No e} 
ACTION: Note the results of the performance audit sample analyses in the data validation narrative. 

11. DUPLICATE SAMPLE ANALYSIS 

Are RPD values acceptable? @No NIA 

ACTION: Qualify the results for all associated samples of the same matrix as estimated (J) if the 
RPD results fall outside the appropriate control limits. If field blanks were used for laboratory 
duplicates, note in the validation narrative. 

12. ICP SERIAL DILUTION 

Are the serial dilution results acceptable? 

Is there evidence of negative interference? 

~ No NIA 

Yes ~ NIA 

ACTION: Qualify the associated data as estimated (I) 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 @ 
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 ® 

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? G No NIA 

Are applicable duplicate injection RSD values within control? ® No NIA 

lf no, were samples rerun once as required? 
• Cw Yes No 

Does the RSD for the rerun fall within the control limits? Yes No @ 
Were analytical spike recoveries within the control limits? Yes ® NIA 

A6-4 
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If no, were MSA analyses performed when required? 

Are MSA correlation coefficients ~0.9957 

If no, was a second MSA analysis performed? 

Yes 

Yes 

Yes 

No 

No 

No 

~ ) 

, ________ 

(Nf,C 
----- · -----/ ""NTA · 

I ---------------

ACTION: If duplicate injections are outside the acceptance limits and the sample has not been 
reanalyzed or the reanalysis is outside the acceptance limits, 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 < 10%, 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 (J). 

17. ANALYTE QUANTITATION AND DETECTION UMITS 

Have results been reported and calculated correctly? 

Are results within the calibrated range of the instruments 
and within the linear range of the ICP? 

Are all detection limits below the CRQL? 

~ 

(!_es- No 

: (3) No 

~ \ No 

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? 

Were project specific data quality objectives met for 

~ --
( ,"Yes- _' No 
,...._ _____ .. 

NIA 

NIA 

NIA 

NIA 

this analysis? / Yes , No NIA 
/ (_______/ 

ACTION: Summarize all the data qualifications and complete the data validation narrative as 
specified in Section 10.0 of the data validation requirements. 

A6-5 
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HOLDING TIME SUMMARY - FORM 8-1 

SDG:_&m1sf REVIEWER: .._C::::, , ~ c. J_- 0 }..,J.. DATE: C/-/ 1 - 9' 2- PAGE . I OF I 

COMMENTS: 0 ' 
- "' - "\.._.;>'/ ,,__., _....,_ .J :!;. A 

I PREP. ANALYSIS 
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE 10 TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME. DAYS OUALIAER 

t3 rm_--( =15111-cJ fi , · t./- /-9; 1-llf-91 
. 

'?-/{;,-9; / C) ~ /OG l/2Jr1A...;L 

'.S e., I 6 - /() - 'j/ (;,-)7-c;, 70 ~? IA/~ 

t N .J__ 11/ ,.A-- .5-.20 - 9/ //I A- 50 :r 

tp -

-

I 



ACCURACY DATA SUMMARY- FORM B-4 

DATE: '"71-/ ? - ~? _ PAGE_l_OF_,_) _ 

(TC;i-1 J 
I I' rJ · 

V SAMPLE(S) QUALIFIER 
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED 

r--.JI .,..,.. - . 'Cf',. 

r 



BLANK AND SAMPLE DATA SUMMARY - FORM B-3 

SOG:~i)7JJ:J-S REVIEWER: c;_ t::;rf:..t_J-/ DATE: °t-17- - <J z._ PAGE_t_OF _{_ 

COMMENTS: , 0 - _ft/ - A 

SAMPLE ID COMPOU~ RESULT Q RT UNITS sx lOX SAMPLES QUALIFIER 
RESULT RESULT AFFECTED 

/'/' A ,;i._ Se. -:Z . I 6 ~lkG. / tJ , {' N ..... .. ~ 
·.J 

r 
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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 (RJ/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 
• T echnetium-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 cc:mstituent 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. 

J 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. 



q r ,, 349 .. I"'"" I ; td b;> Ltl 

February 9, 1993 2 913-1719 

2. DATA QUALITY OBJECTIVES 

2.1 Detection Limit 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 BOOFHS and from 1% to 126% for SDG BOOJ75. The following analyses 
did not meet the work plan QA limits of 30 to 115% for accuracy: 

• SDG BOOFHS: gross beta, radium-226, strontium-90 and technetium-99. 

• SDG BOOJ75: 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 BOOFHS and from 2% to 25% for SDG BOOJ75. 
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 BOOFHS: 

• 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. REFERENCES 

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-EN-SPP-001, Rev. 0, 1992. Westinghouse Hanford Company, Richland, 
Washington. 
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VALIDATED DATA SUMMARY AND QUALIFIED LABORATORY REPORTS 
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HEIS NO.: 

LABORATORY: 

UNITS: 

Cesium-137 

Cobalt-60 

Gross Alpha 

Gross Beta 

Radium-226 

Tritium 

Strontium-90 

Total Uranium 

Technetium-99 

Plutonium-238 

Plutonium-239 

NA - not analyzed. 

Table 1-1. Validated Radiochemistry Results 
SDGs: BOOFHS and BOOJ75 

BOOFHS BOOF94 BOOJ75 

K25 K25 K25 

pCi/L pCi/L pCi/g 

2.44 R• 0.93 R• 2.93 R• 

12.0 R• 15.3 R• NA 

2.3 J 2.49 J 1.26 R• 

588 R• 542 R• 5.97 R• 

0.37 R 0.34 R NA 

4100 R• 42DO R• NA 

0.44 R 1.35 R• 1.31 R• 

0.82 R* 1.9 UR 0.37 R• 

362D R 3530 R 13.9 UR 

1.5 UR 1.5 UR 0.09 R 

1.5 UR 0.87 R• 0.09 UR 

BOOJ76 

K25 

pCi/g 

2D.2 R• 

NA 

3.27 R• 

27.8 R• 

NA 

NA 

2.65 R* 

0.45 R* 

48.1 R• 

0.1 R 

0.09 UR 
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0ak Rld;e K·25 Site 

ANlytlcal Ch•l1try Department 
lnults of ANlyses 

Date Printed: 
23-tWt-1992 13:51 

AnaLIS ID: 910403·102 Project: G132 001C 
Customer: KESSNER/BUTCHER 

Date S~led: 27·MAR•1991 
S~led By: 

Materiel Description: WATER 
Program Manager: DL AMBURGEY (# 28912 

Limit 
Proceo.ire No. Analysis Result Q Qual of Error 

CUltcaer Semple ID: 100FH5 
l~l1itlon Num>er: 

Date Senple Received: 31•MAR·1991 
Date Semple Coq,leted: 19·MAR·1992 
Date Semple Approwd: 
U : Rnult hes been Corrected for Spike 

QA 

Units Analyst File Nl.lli,er 

-------------- ------------------------------ ---------- -------- ------------- ---------- --------------- -------------
•-•• Radiochemistry Laboratory••••• 

EC-134 Cesiun·137 2.44 ~ +/· 3.7 pCI/L 900028 ENV-523 
EC-134 Cobalt·60 1.20E1 f~ +/· 3.6EO pCf/L DK MANN 
EPA-900.0 Alpha Activity 2.30~ +/• -1.4 _J pCf/L 900028 ENV-523 
EPA-900.0 Beta Activity S.88E2 I~ +/• 15.1 pCf/L 900028 ENV-523 
EPA-903.0 Radiun o -57- -.,9~~.,- .37 r pCi/L OS VAUGHN ENV-523 
EPA-905.0 Tritii.m 4.1E3 I~ •/• 6.1E2R pCI/L OS VAUGHN ENV-523 
EPA-906.0 Strontii.m 0.44~ •/• 0.8 pCi/L VS ARMSTRONG ENV-523 
IHA-485 Uranii.m Alpha Activity 0.821~ +/· 2.0 pCi/L 900028 ENV-523 
TP-1628 Technetii.m·99 3.62E3..# .,. 1.6E3 R pCi/L 900028 ENV-523 
TP·1635 Plutoniun NA +/· pCi/L 900028 ENV-523 
TP-1635 Plutoniun·238 /, r ~~ UI: +/· 1.5 pCi/L 900028 ENV-523 
TP-1635 Plutoniun-239 /. 1-- ..JMXJJk /1,(_ +/· 1.5 pCi/L 900028 ENV-523 

p,- 'BNA· CLP) 

pH C 7 ~14.li.s 

Date 
C~leted 

-----------
7-JLll-1991 

23·NAY·1991 
23·1CAY·1991 
4•NAY•1991 
4·NAY·1991 
6·FEB·1992 

30·1CAY•1991 
16·NAY·1991 
30·NAY·1991 
30·1CAY·1991 
30·1CAY·1991 

Date Extracted = 7·APR·1991 
S1111Jle Vol~ Extracted (ml): 1000.0 
Extraction Method 
Extraction Solvent 

c Separatory Furne! 
• Methylene Chloride 

/~ - ~~/ ~~~ at£/f 5 c~/ 
fa.e .,/4, /Z,~-ej ~~ . . , 

Extraction Cleanup = Sodiun Sulfate 
Final Volune of Extract (ml)= 1.0 
Associated Blank s 910408·252 

Prep (Pest· CLP) 

pH "'7 
Date Extracted s 7-APR-1991 
S~le Volune Extracted (ml) s 1000.0 
Extraction Method = Separatory Fi.met 
Extraction Solvent ~ Methylene Chloride 
Extraction Cleanup "'Sodi1.m Sulfate 
Final Volune of Extract (ml) s 10.0 
Associated Blank = 910408·150 

Replicate Results of Analysis 

11, ,.l ys is Results 

Technetii.m-99 3.62E3 

Replicate 
Results 

. . --------
4.6E3 

RPO 

t,I/ - //~~"~ ,e~/ ~✓~~~ 
/r,t'Z ~ « ~ /~:!~ -~✓?;?. 

~~ . 
//z f'/o/3 

23.8 



Spike Recovery Data 

Unspike ~t Spike 
• "lysis Result Spike Ruult Units 

-•- UnKnown Lab ••••• 
CYANIDE 0.017 0.10 0.13 ~/L 
PLUTONI\M•238 21306 18400 pCf/L 
PLUTONI\M•239 21306 18400 pCf/L 
TOTAL ORGANIC CARBON (TOC) 0 5 4 118/L 
URANIUM ALPHA ACTIVITY 0.82 675 648 pCf/L 

~t Percent 
Recovered Recovered 

0.11 113.0 
18400. 86.4 
18400. 86.4 

4. 80.0 
647. 95.9 
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Oak Ridge K·25 Site 
Analytical Ch•iatry Department 

Results of Analyses 

.. . . · .: J 14. . 
Date Printed: 
23·MAR•1992 13:58 

AnallS ID: 910408·029 Project: G132 001C CUstcner ~le ID: IOOF94 
Requisition N~r: Customer: ICESSNER/BUTCHER 

Date S~led: 3·APR·1991 
S~led By: 

Material Description: WATER 
Program Manager: DL AMBURGEY (t 28912 

Date Saq,le Received: 5•APR·1991 
Date Saq>le C0111pleted: 19·NAR·1992 
Date Saq,le Approved: 
a : Rnul t has been corrected for Spike 

Procedure No. Analysis 
Lf• it 

Result Q Qual of Error Units 
QA Date 

Analyst File N~r C°""leted 

-------------- ----------------· ------------- ---------- -------- ------------- ---------- --------------- ------------- -----------
••••• Radiochemistry Laboratory••••• 

EC·134 Cesil.ffl•137 0.93 iZ.* +/• 3.3 pCI/L 900028 ENV·523 7-JUll-1991 
EC-134 Cobalt·60 
EPA-900.0 Alpha Activity 
EPA-900.0 Beta Activity 

1.53£1 t'-~ lf" +/· 3.5EO 
2.49~ +/· 1.4 T 

5.42E2 1<.·,!' +/· 14.5 

pCf/l DK MANN 
pCI/L 900028 ENV·523 23•MAY·1991 
pCi/L 900028 ENV·523 23·MAY·1991 

EPA-903.0 Radil.lTl C> · N .·34~~ +/• .34 R pCI/L OS VAUGHN ENV-523 4·NAY·1991 
EPA-905.0 Tritil.lTl 4.2E31:,* +/• 6.2E2 pCi/L OS VAUGHN ENV·523 4•NAY·1991 
EPA-906.0 - Strontil.lll 
IHA-485 UraniLlll Alpha Activity 
TP-1628 Technetil.lll·99 
TP-1635 Plutonil.lll 
TP-1635 Plutonil.lll·238 

1-.35 ,~;, +/• 0.9 
/-9 ci.oo)<'~ +/· 1.9{JR 

3.53E3~ +/· 1.6E3R_ 
NA +/· 

/ · 5 o.oo-F(uK +/· 1.5 

pCI/L VS ARMSTRONG ENV·523 6·FEB·1992 
pCi/L 900028 ENV·523 30·NAY·1991 
pCi/L 900028 ENV·523 16·MAY·1991 
pCi/L 900028 ENV-523 30·MAY·1991 
pCI/L 900028 ENV-523 30•MAY·1991 

TP-1635 Plutoni1.1T1·239 o.a1 R~ +/· 1.2 pCi/L 900028 ENV·523 30·MAY·1991 

(BNA· CLP) r , .-
-~,,. t ,r, .J.r .'[_ 

/#t/j/;J. 
pH & 6 

Date Extracted :: 11·APR·1991 
S~le Vol1.1ne Extracted (ml) = 1000 
Extraction Method s Separatory furv,el 
Extraction Solvent s Methylene Chloride 
Extraction Cleanup = Sodil.lll Sulfate 
Final Voll.Ille of Extract (ml)= 1.0 
Associated Blank • 910411·095 

Prep (Pest· CLP) 

pH &6 
Date Extracted • 9·APR·1991 
Saq,le Volune Extracted (ml) s 1000 
Extraction Method • Separatory Funnel 
Extraction Solvent s Methylene Chloride 
Extraction Cleanup • Sodiun Sulfate 
Final Volune of Extract (ml)• 10.0 
Associated Blank • 910409·040 

Replicate Results of Analysis 

Analysis Results 
Replicate 
Results 

Uraniun Alpha Activity 
Plutoni1.1T1·238 

0.00 
0.00 

0 

0 

-<:·· - I , _,. 

RPO 

0.0 
0.0 

, 

/?.:#- - .4-~½; d'@~f /4;-~--/~✓-U~ re~~-~ /1~'1 'c'~ 

(/If_ - /4~~-t-t-tdi~~/ cfu.r 
c:~~4, /41/✓./2-"/ du _L,. 

/fa,1-~ ' ~~ \ / 

~~ 
//~;;A;:; 



Spike Recovery Data 

.ysh 

_. lJnlCnown Lab••••• 
CYANIDE 

TECHNETllM-99 

96i3~96~12fi8 

Unspike Allow'lt Spike 
Result Spike Result Units 

0.038 
3.53£3 

o., 
12420 

0.14711111/L 
16600 pCI/L 

~t Percent 
Recovered Recovered 

0.109 
13070. 

109.0 
105.2 

15 
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AnlLJS ID: 910412·211 
Custaner: 

O.k lidge K·25 Site 
Analytical Ch•fstry Departaent 

lnults of Analyses 

Project: G132 D201 CUltcaer S-.:,le ID: l00J75 
lequfsftfon Ni.aber: 

39 
Date Printed: 
2S·FEB·1992 09:21 

Date Saq,led: 
S~led By: 

ICESSNER 
1•AP1·1991 

Material Description: SOIL 

Date Saple ltcefwd: 6-APl-1991 
Date Saple Ccq,leted: 24•SEP•1991 
Date S-.:,le Approved: 

Program Manager: DL AMBURGEY (I 28912 a : lnul t has been Corrected for Spf ke 

Procedure No. Analysis 
Lf• it 

Result Q Qual of Error Units 
CIA Date 

Analyst File Nuri>er C~leted 

-------------- ------------------------------ ---------- -------- ------------- ---------- --------------- ------------- -----------
••••• Speetroc:hemistry Laboratory••••• 

Selenhrn 

-••• Inductively Coupled Plasma Laboratory••••• 
EPA·3050 BisrD.Jth <10.0 
EPA·200.7 

••••• Radiochemistry Laboratory••••• 
EC-134 Ceshrn-137 
EPA·900.0 Alpha Activity 
EPA·900.0 Beta Activity 
EPA·906.0 Strontiun 
IHA-485 Uraniun Alpha Activity 
TP-1628 Techneti1111 
TP-1635 Plutoniun-238 
~ "35 Plutoniun-239 

••••• Wet Chemistry Laboratory••••• 
EPA-300. 0 Nitrate 
EPA-300.0 Ortho Phosphate IC 
EPA·300.0 
EPA·335.2 

Sul fate 
Cyanide 

Spike Recovery Data 

2.93 g4f-
1.26 (>...i;, 
5.97 ;:i._y-
1.31 R-V---

3.66E·1 P,¥-
i:r .1 -t-ri4 ;n-1 ~ 

0 , ti 9 2 5Bi a i{ -H,lfZ 
tJ /~Cf •2 5Bi·3*tf/( · 

<20 
<20 
<20 

<O. 1 

Unspike Amount Spike 
Analysis Result Spike Result Units 

NITRATE 0 100 99 I.ISi/Si 
ORTHOPHOSPHATE IC 0 100 88 ug/g 
SULFATE 0 200 176 ug/g 

~,-1£--l/3 

;Ar1//rJ 

ug/Kg 

~/Kg 

+/· 3.0E·1 pCl/g 
+/- 2.0 pCi/g 
+/- 3.9 pCi/g 
+/• 4.6E·1 pCf/g 
+/• 2.0E·1 pCf/g 
+/• 13.9 pCf/g 
+/- 8.9E-2 R pCf/g 
+/· 8.9E·2 pCf/g 

ug/g 

u;/; 
ug/g 

u;/; 

Amount Percent 
Recovered Recovered 

99. 99.0 
88. 88.0 

176. 88.0 

29115 10427A 27•JUN·1991 

EA KESTER 107168 16•JUL•1991 

SM KINNEBREW ENV·534 6·JUN·1991 
SM KINNEBREW ENV-534 10-JUN-1991 
SM KINNEBREW ENV-534 10·JUN·1991 
SM UNNEBREW ENV-534 29-t4AY·1991 
SM Kl NNEBREW ENV·534 28-APR-1991 
SM KINNEBREW ENV-534 6·JUN·1991 
SM Kl NNEBREW ENV-534 6·JUN·1991 
SM KINNEBREW ENV-534 6·JUN·1991 

CA SEDLACEK 91·44 IA -· 21·APR·1991 
CA SEDLACEK 91·44 IA 21·APR·1991 
CA SEDLACEK 9l·44 IA 21·APR·1991 
900019 91-29 20·MAY·1991 



AnaLJS JD: 910412·212 
Customer: ICESSNER 

Dalt ltid;e K-25 Site 
Analytical Ch•istry Department 

ltnults of Analyses 

Project: G132 0201 Cuato• er S~le JD: 800J76 
Req.,fsftfon Nl.lllber: 

40 
Date Printed: 
25·FE8•1992 09:21 

Date S~led: 1·APR·1991 Date Sample Received: 6-APR-1991 
Date Saq,le C~leted: 24-SEP-1991 
Date Saple Approved: 

S~led By: 
Material Description: SOIL 

____,,,,, Pro;rM Manager: DL AMBURGEY (t 28912 

Procedure No. Analysis 
Li• it 

Result Q Qual of Error 

a : Rnul t has been Corrected for Spf lte 

QA Date 
Units Analyst Fllt NLl!Oer C~ltted 

-------------- ------------------------------ ---------- -------- ------------- ---------- --------------- ------------- -----------
-•• Spectrochemistry Laboratory•-•• 

Seleniun 

***** Inductively Coupled Plasma Laboratory••••• 
EPA-3050 lisll'Llth <10.0 
EPA·200.7 

••••• Radiochemistry Laboratory••••• 
20.22 c._..X-EC-134 Cesiun-137 

EPA·900.0 Alpha Activity 3.27~ 
EPA-900.0 Beta Activity 21.80 P...x-
EPA·906.0 Strontiun 2.65 R+ 
JHA-485 Uraniun Alpha Activity 4.45E·1 ~ 
TP-1628 Technetiun 48.10 ~ 
TP-1635 Plutoniun-238 6,1 0.00,f(~ 

15 Plutoniun-239 (J,~c, 2.SBE "! _,f<t,(,C 

•-•• Wet Chemistry Laboratory••••• 
EPA-300.0 Nitrate <20 
EPA·300.0 Ortho Phosphate IC <20 
EPA-300.0 Sul fate <20 
EPA-335.2 Cyanide <O. 1 

ug/Kg 29175 10427A 27-JUN-1991 

ing/Kg EA HESTER 107168 16•JUL•1991 

+/· 8.2E·1 pCi/g SM KINNEBREW ENV-534 6•JUN·1991 
+/· 2.3 pCi/g SM KINNEBREW ENV-534 10·JUN·1991 
+/• 5.0 pCi/g SM KINNEBREW ENV·534 10·JUN·1991 
+/· 5.4E·1 pCi/g SM KINNEBREW ENV-534 29·MAY·1991 
+/· 2.2E·1 pCf/g SM KINNEBREW ENV-534 21·APR·1991 
+/• 15.3 pCi/g SM KINNEBREW ENV-534 6·JUN·1991 
+/· 1.0E-1 R pCl/g SM KINNEBREW ENV-534 6·JUN•1991 
+/· 8.9E·2 pCf/g SM KINNEBREW ENV-534 6•JUN•1991 

ug/g CA SEDLACEK 91·44 IA 21•APR·1991 
ug/g CA SEDLACEK 91·44 IA 21·APR·1991 
ug/g CA SEDLACEK 91·44 IA 21 •APR-1991 
ug/g 900019 91-29 20·MAY·1991 



APPENDIX B 

DATA REVIEW SUPPORTING DOCUMENTATION 

SDG: BOOJ75 

Samples: BOOJ75, BOOJ76 

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 

B- Indicates tha compound or analyte was analyzed for and detected. The value reported 
is less than the CRQL but greater than the 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 an 
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. 



f.'i; r I' 34n· ·· I ,,,~,·3 ... ,h I . ~,t, ',~. 
/F.,J/ ~,~~• ,l!\a 

ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 



DATA QUALIFICATION SUMMARY· FORM B-7 

SDG: p ~0 .Y-7- S-- ,,,,uA-REVIEWER:.:) -: .. c 1 • DA TE: ct-; ;;z - 9 .-i. PAGE_LOFL 
f) , 

COMMENTS: ~ -- c..---ii~1.- ~~ o-i- -r. c-c_ 7 

COMPOUND Q·ALIFIER SAMPLES REASON 
AFFECTED 

t:111 R lrvros-1.9111Mxr-;6J 1JLJ4-J~ 
II/ ,;) / _L 1• j_ '/. ~ 

A/ R t!LJTJ3'1Sft r3~~A- 1 I J. -
A , ~~ 

I I 
h , / .r(,>-f'J?,'-( L ~z. 

'S .o iA I fi.?m -r '? s'A f5C!) -r-; 1-,A, ·,f: ill · lf'~ t,,i.J.,, /'.A ·~,...:... ~ - . I 
, ., 

-< ,9-9.S-

B-7 

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



1/92 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: f2iov::f1S~ REVIEWERS,~;/J~DATE: 1-/1-9? PAGE_lOF_L 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

1,/a, /Ja.,.~ /JJ r-3 IJ() f' 1 Sf. rJo0 I 16 r;/,/ [ __ ~ -f=.r. 
--=, 

fith 'l, '; i\ 1 ~ .,J'.,,,,._;;e~~ 0' 

.. 

B-7 



ATTACHMENT 3 

AS QUALIFIED LABORATORY DATA 



9t; ~ 3496 ~ I 2?7 
9 ENVIROFORMS/CLP 788 • ..... ,.,i -

SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET l:s.1::A 13 d-Lab Name: MARTIN MARIETTA - Contract: 

Lab Code: K25 Case No.: SAS No.: 
!3ooJ '15 I 

SDG No. : BOOFHS ~s 
~hs/ 

Lab Sample ID: 910412-211 Matrix (soil/water): SOIL 

Level ( low/med) : 

% Solids: 

LOW 

97.5 

Date Received: 04/06/91 

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

CAS No. 

Color Before: BROWN 

Color After: LT. GREEN 

~"'mments: 

Analyte Concentration C 

-
-
-
-

Bismuth 10.2 @ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

Q M 

-NR 
NR 
NR 
NR 

VN p 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 

K-25 Analytical Chemistry Department ANALIS ID I: 910412-211 

FORM I - IN 7/88 ii1 lc,v - Of,,t/' 



9613496.12;8 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: MARTIN MARIETTA K25 SITE - - -
Lab Code: K25ACD Case No.: 

Contract: HANFORD 

SAS No.: 

.... •· 10 
EPA SAMPLE NO. 

Nw ~°%,:51-s ~ 
SDG No. : BOOJ7 5 

Matrix (soil/water): SOIL 

Level (low/med): 

t Solids: 

LOW 

97.5 

Lab Sample ID: 910412-211 

Date Received: 04/06/91 

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

CAS No. Analyte Concentration C Q M 

- -7429-90-5 Aluminum NR 
7440-36-0 Antimony= - NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR 
7440-70-2 Calcium- -

NR 
7440-47-3 Chromium - NR - -7440-48-4 Cobalt NR 
7440-50-8 Copper= 

-
NR -7439-89-6 Iron NR -7439-92-1 Lead NR -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR 

7782-49-2 Selenium 0.41 12 WN F - - -7440-22-4 Silver NR 
7440-23-5 Sodium-- - NR -7440-28-0 Thallium NR 
7440-62-2 Vanadium- - NR - -7440-66-6 Zinc NR -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: BROWN Clarity After: Artifacts: YES 

Comments: 
ROCKS ---------------------------------

FORM I - IN 



96 ~ 3Y9ti .. I z; 9 

U.S. EPA - CLP 

l 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: r(] QY + ·, '1 Yl( c. I' ; e:tt C- Contract: 

Lab Code·: case No.: SAS No.: 

-..· 11 

EPA SAMPLE NO . 

I 
I 6oOT1 5A-
1Nu c :irttt c:K ~ t3 J7 
SDG No. : ""Boo-:r 1 5 · 

Matrix (soil/water): So ; / 

Level (low/med): 

Lab Sample ID: q/O'll;;J . ;i I I 

Date Received: 9/c. / "i I 

\ Solids: q'7 .5 

concentration Units (ug/L or mg/kg dry weight): ('()'~ I k ') . 
I I I I I I I 
I CAS No. I Analyte IConcentrationtCI Q I M I 
I I I I_I I_I 
17429-90-5 IAlwunum_l I_I l_l 
17440-36-0 !Antimony I I_I 1_1 
7440-38-2 !Arsenic -I ,_, 1_1 
7440-39-3 IBarium-=I ,_, 1_1 
7440-41-7 I Beryllium I I_I ,_1 
7440-43-9 le&dmium I I_I ,_, 
7440-70-2 I caic:iWll = I ,_, 1_1 
7440-47-3 IChromi.Wll_l ,_, 1_1 
7440-48-4 ICobalt_l I_I 1_1 
7440-50-8 ICopper_l ,_, ,_, 
7439-89-6 !Iron I 1_1 t_l 
7439-92-1 !Lead I ,_, 1_1 
7439-95-4 I Magnes l.Wll I I_I 1_1 
7439-96-5 IManganesal ,_, 1_1 
7439-97-6 !Mercury_! ,_1 1_1 
7440-02-0 !Nickel I 1_1 1_1 
7440-09-7 IPotassiumt I_I 1_1 
7782-49-2 ISelenium_t ,_, 1_1 
7440-22-4 I Silver_! I_I 1_1 
7440-23-5 ISodium_t I_I ,_, 
7440-28-0 IThallium_t I_I ,_, 
7440-62-2 !Vanadium_! ,_, ,_, 
7440-66-6 !Zinc I ,_, 1_1 

fcyan1.de_1 < 0.1 l_t ~ I_I 
I I I_I 

l I_I 

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts : 

Comments: 

FORM I - IN 



96~3~96 .. IZUO 
ENVIROFORMS/CLP 788 

SAMPLE N!.
2 

1 
INORGANIC ANALYSIS DATA SHEET 

BOOJ76t1 
Lab Name: MARTIN MARIETTA Contract: WeAc---2,:u:fuLL:1ld~ 

71 I 

Lab Code: K25 Case No.: SAS No.: SDG No.: BOON15-S/ 

Matrix (soil/water): SOIL 

Level ( low/med) : 

% Solids: 

LOW 

94.9 

~ 
Lab Sample ID: 910412-212 . 

Date Received: 04/06/9 1 

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

CAS No. 

Color Before: BROWN 

Color After: LT. GREEN 

r-"'I\Inents: 

Analyte Concentration C 

-
-
-
-

Bismuth 10.0 lM' 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

Q M 

NR 
NR 
NR 
NR 

N p /!i 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 

K-25 Analytical Chemistry Department ANALIS ID#: 910412-212 

FORM I - IN }fas 
t7J;,'i,; I 



96113496 .. 1 ZB I 
U.S. EPA - CLP 

13 
1 EPA SAMPLE NO. 

INORGANIC ANALYSES DATA SHEET 

Lab Name: MARTIN MARIETTA K25 SITE 

Lab Code: K25ACD Case No.: 

Matrix (soil/water): SOIL 

Level (low/med) : 

% Solids: 

LOW 

94.9 

Contract: HANFORD 

SAS No.: 

[C :1~:~1 "" 
SDG No.: BOOJ75 

Lab Sample ID: 910412-212 

Date Received: 04/06/91 

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

CAS No. Analyte Concentration C Q M 

- -
7429-90-5 Aluminum NR 

Antimony= 
-7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR 

7440-70-2 Calcium- - NR 
7440-47-3 Chromium - NR - -7440-48-4 Cobalt NR 
7440-50-8 Copper-- - NR -7439-89-6 Iron NR -7439-92-1 Lead NR -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR 
7782-49-2 Selenium 0.42 lJJ' ,.., WN F 

Silver - - - -7440-22-4 NR 
7440-23-5 Sodium-- - NR -7440-28-0 Thallium NR 
7440-62-2 Vanadium- - NR -7440-66-6 Zinc NR -Cyanide_ NR -

-
Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: BROWN Clarity After: Artifacts: YES 

Comments: 
ROCKS ---------------------------------

FORM I - IN 



U.S. EPA - CLP 

l 

1.4 
EPA SAMPLE NO . 

INORGANIC ANAL~SIS DATA SHEET I I 

Lab Name: 

Lab Code·: I(~ 5 Case No.: 

Matrix ( soil/water) : S' 0 ; I 

Level ( low/med) : 

% Solids: 

Contract: 

SAS No.: 

\.~~JF7,~~ cl7'~ 
SOG No. : Booj '7 5 

Lab Sample ID: Cf JD <.)1 ') • ;;) I ::l 

Date Received: c.//r. / 9 / 

concentration Units (ug/L or mg/kg dry weight) : rn~/ l<CJ 

I I I I I I I 
I CAS No. I Analyte 1concentration1c1 Q I M I 
I I I I_I I_I 
17429-90-5 IAlwunum_l I_I I_ I 
17440-36-0 !Antimony I I_I I_I 
17440-38-2 !Arsenic -I I_I I_I 
17440-39-3 IB&rium -I 1_1 1_1 
17440-41-7 IBerylliumt 1_1 1_1 
17440-43-9 IC&dmi.um_l 1_1 ,_1 
17440-70-2 tC&l.cium_l 1_1 1_1 
17440-47-3 IChromium_t 1_1 1_1 
17440-48-4 ICobalt_l I_I I_I 
7440-50-8 1copper_l 1_1 l_l 
7439-89-6 !Iron I ,_, 1_1 
7439-92-1 !Lead I 1_1 I_I 
7439-95-4 I Kagnes1.umt 1_1 1_1 
7439-96-5 IManganeset 1_1 1_1 
7439-97-6 tMercury_I 1_1 1_1 
7440-02-0 !Nickel I I_I 1_1 
7440-09-7 IPotassiwit I_I I_I 
7782-49-2 1selenium_1 I_I 1_1 
7440-22-4 ISilver_l I_I 1_1 
7440-23-5 fSodium_t ,_, I_I 
7440-28-0 IThallium_t 1_1 1_1 
7440-62-2 !Vanadium_! I_I 1_1 

17440-66-6 !Zinc I 1_, 1_1 
I 1cyan1.de I <O . I I_I & 1_1 
I I I I_I I_I 

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts : 

comments: 

FORM I - IN 



96113496 ~ I 2B3 

1-1 
INORGANIC ANALYSES DATA SHEET 

WET CHEMISTRY 

10 

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

Matrix (soil/water): Soil SDG#: BOOJ75 ________ _ 

ACD Sample 
ID Number: 910412-211 

Customer 

------ Sample ID: _BOOJ7 s.....,.4-,__ _____ ,__ 
N e,,1-r -5ur F.~e-e. I 3 cf ""f 

Date Received: 6 April 1991 __ _ 

Analyte Concentration Units Batch No. Date of Analysis 

_Alkalinity N/A 
Ammonia N/A 
Bromide N/A - Chemical 02 Demand N/A - --
Chloride IC N/A 

=Conductivity N/A 
Dissolved Solids N/A 
Fluoride SIE N/A -
Nitrate <20lC[ _ug/g_ 91-44IA __ 21-Apr-91 __ 

- -
Nitrate Nitrogen N/A . 
Nitrite N/A 

-Nitrite Nitrogen N/A 
Ortho Phosphate <20~1: ug/g 91-44IA __ 21-Apr-91 __ -

=ug/g= 
- -

Sulfate < 2 0 }74f1.,+,:iL 91-44IA __ 21-Apr-91 __ - -
Total Organic Carbon N/A - Halides Total Organic N/A 

-Turbidity - N/A 
__pH N/A -

Comments: 

.. 



1-2 
INORGANIC ANALYSES DATA SHEET 

WET CHEMISTRY 

Oak Ridge K-25 Site 
Lab Name: Analytical Chemistry Department 

Westinghouse 
Contract: Hanford Company 

Matrix (soil/water): Soil SDG#: BOOJ75 --------

ACD Sample 
ID Number: 

Customer _V' 
910412-212 Sample ID: BOOJ7)5_tt 

li 

------ --Ne~; 5,-~r-Pk-,-~-/-'r--o/.~u,p--
Date Received: __ 6-April-1991_ 

Analyte Concentration Units Batch No. Date of Analysis 

_Alkalinity --N/A 
Ammonia N/A --Bromide N/A - --Chemical 02 Demand N/A - -- --
Chloride IC N/A 

=Conductivity 
--

N/A --Dissolved Solids N/A - --Fluoride SIE N/A - --
Nitrate <20 UT ug/g 91-44IA _21-Apr-91 

-Nitrate Nitrogen --N/A 
- - - -

--Nitrite N/A 
-Nitrite Nitrogen --N/A 
Ortho Phosphate --<20 ~v.:: _ug/g_ 91-44IA _21-Apr-91 - - -Sulfate _ug/g_ 91-44IA _21-Apr-91 - == <20;1-;"~','!-~}\• - -Total Organic Carbon __ N/A -

Halides Total Organic N/A 
=Turbidity 

- --N/A 
_pH_ --N/A 

--

Comments: 

.. 



96 II 3Y96 ~ I ZBS 

ATTACHMENT 4 

DATA VALIDATION SUPPORTING DOCUMENTATION 



I 

96~3496 .. iZ' C-SD-EN-SPP-002, Rev. 1 

WET CHEMISTRY DATA VALIDATION CHECKLIST - FORM A-7 

REVIEWER. DATE: C/- 7- 9 2-

SDG: 

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 Package Item Present?: Yes No 

Case Narrative / 
Cover Page / 

Traffic Reports/Chain-of-Custody L 
Sample Analysis Data Repon Forms ~ 
Standards Data L 
QC Summary 

Blanks Summary Report Forms _L 
Spike Sample Recovery Report Fonns L 
Duplicate Sample Analysis Report Forms ...L 
Laboratory Control Sample Report Forms .,_/ 

Raw Data 
Ion Chromatograph Chromatograms ,.,,,,,,,, 
TOC and TOX Instrument Printouts 
Laboratory Bench Sheets ..L 

Additional Data 
Laboratory Sample Preparation Logs 
Instrument Run Logs ./ 
Internal Laboratory Chain-of-Custory -stC.. 
Percent Solids Analysis Records 
Reduction Formulae 
Chemist Notebook Pages L 

2. HOLDING TIMES 

~ 
Were all samples analyzed within holding times? Yes ~ 

NIA 

_.::::;; 

..L 

..L 
/ 

NIA 

Action: If any holding times were exceeded qualify all affected results as estimated (J for detects and 
UJ for nondetects). 

A7-1 



~---------- - -- - ---

:f-'t/ jl 349 ,r I ?(l"':I 
~hl !I J tl ai (...Cl~C-SD-EN-SPP-002, Rev. l 

3. INITIAL CALIBRATIONS 

Were all instruments calibrated daily, each set-up time and 
were the proper number of standards used? 

Are the correlation coefficients ~0.995? 

Was a balance ch~k conducted prior to the TDS analysis? 

Was the titrant normality checked? 

~ 
~ 

Yes 

Yes 

No NIA 

No NIA 

No @ 
No @ 

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 ICY and CCV been analyzed at the proper frequency? 

Are ICY and CCV percent recoveries within control? 

Are there calculation errors? 

~ 
@ 

Yes 

ACTION: Qualify all affected data in accordance with the validation requirements. 

5. LABORATORY BLANKS 

No NIA 

No NIA 

c,5 NIA 

Are target analytes present in the laboratory blanks? Yes ~ NIA 

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. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the acceptance limits? 
__...-~, 

r" Yes -· No 
~ -'.1/' 

NIA 

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 < 30~ and the sample results are less then the IDL qualify the data as unusable (R). 

A7-2 
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8. LABORATORY CONTROL SAMPLE 

Are percent recoveries within the acceptance limits? 

Are there calculation errors? 

Yes 

Yes 

ACTION: Qualify the affected results according to the following requirements: 

No @) 
No @ 

AQUEOUS LCS :. Qualify a., estimated (J), all sample results > IDL, for which the LCS %R falls 
within the range 50-79% or > 120%. Qualify as estimated (U]), 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 {!!fl 
ACTION: Note the results of the performance audit samples in the validation narrative. 

10. DUPLICATE SAMPLE ANALYSIS 

Are RPO values within the acceptance limits? ~ No NIA 

Action: Qualify the results for all associated samples of the same matrix as estimated (J) if the RPO 
falls outside the acceptance limits. 

11 . FIELD DUPUCA TE SAMPLES 

Do RPO 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 RPO values exceed the acceptance limits? Yes No @ ) 
ACTION: Note the results of the field split samples in the validation narrative. 

A7-3 
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13. ANAL YTE QUANTITATION AND DETECTION LIMITS 
~ 

Have results been reported and calculated correctly? ~ No NIA 

Are instrument detection limits below the CRDL? 
~ ; 

Yes ( · No " NIA __ _ ,,,. 

Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify wociated data as unusable (R). 

14. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

(:!3· No 

@ No 

ACTION: Summarize all the data qualifications and complete the data validation narrative as 
specified in Section 10.0 of the data validation requirements. 

A7-4 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST - FORM A--0 

PROJECT: DATE: 

LABORATORY: SDG: J(3ov r -=r s-

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 Package Item 

Case Narrative 
Cover Page 
Traffic Reports 
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 

A6-1 
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Data Package Item 

Percent Solids Analysis Records 
Reduction Formulae 
Instrument Run Logs 
Chemist Notebook Pages 

2. HOLDING TIMES 

Have all samples been analyzed within holding times? 

Present?: Yes No NIA 

/ 
/ 

.L_ 

..L 

Yes ~ NIA 

ACCTON: 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? 

Are the correlation coefficients ~0.995? 

Was a midrange cyanide standard distilled? 

G;;) No NIA 

Yes @ NIA 

Yes @ NIA 

ACCTON: 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. INfTIAL AND CONTINUING CALIBRATION VERIFICATION 

Are ICY and CCV percent recoveries within control? 

Are there calculation errors? 

{SJ No NIA 

Yes @ NIA 

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? 

Are the AB solution % R values within control? 

Are there calculation errors? 

@ No 

No 

Yes 

NIA 

NIA 

NIA 

ACCTON: Qualify all affected data in accordance with Section 8.3 of the validation requirements. If 
calculation errors are noted, contact the laboratory for clarification. 

A6-2 
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6. LABORATORY BLANKS 

Aie target analytes present in the laboratory blanks? @ No NIA 

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 bas 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 @ 
ACTION: Qualify all sample results for any analyte <5 times the amount in any valid field blank as 
nondetected (U). 

8. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the control limits? 

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? 

Are there calculation errors? 

ACTION: Qualify the sample data according to the following requirements: 

Yes & N/A 

Yes ® N/A 

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. 

A~3 
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10. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within the 
acceptance limits? Yes No e} 
ACTION: Note the results of the performance audit sample analyses in the data validation narrative. 

11 . DUPLICATE SAMPLE ANALYSIS 

Are RPO values acceptable? @No NIA 

ACTION: Qualify the results for all associated samples of the same matrix as estimated (J) if the 
RPD results fall outside the appropriate control limits. If field blanks were used for laboratory 
duplicates, note in the validation narrative. 

12. ICP SERIAL DILUTION 

Are the serial dilution results acceptable? 

Is there evidence of negative interference? 

NIA 

Yes ~ NIA 

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 @ 
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® 

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? G No NIA 

Are applicable duplicate injection RSD values within control? ® No NIA 

If no, were samples rerun once as required? • Yes No ~ 
Does the RSD for the rerun fall within the control limits? Yes No @ 
Were analytical spike recoveries within the control limits? Yes ® ' NIA 

A6-4 
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If no, were MSA analyses performed when required? 

Are MSA correlation coefficients ~0.995? 

If no, was a second MSA analysis performed? 

Yes 

Yes 

Yes 

No 

No 

No 

~ \ , _____ / 

(NIA: ------ . ---·· ,~ -

ACTION: If duplicate injections are outside the acceptance limits and the sample has not been 
reanalyzed or the reanalysis is outside the acceptance limits, 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 (UI) and if the analytical spike recovery is < 10%, 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 spilced incorrectly, or 
the MSA correllation coefficient was < 0.995, qualify the associated detected results as estimated (J). 

17. ANALYTE QUANTITATION AND DETECTION LIMITS 

Have results been reported and calculated correctly? 

Are results within the calibrated range of the instruments 
and within the linear range of the ICP? 

Are all detection limits below the CRQL? 

~ --· 

: @~ 
~ \ 

No 

No 

No 

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? ~ \ No 

........ ___ ... 
Were project specific data quality objectives met for 
this analysis? ~ , No 

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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BLANK AND SAMPLE DATA SUMMARY - FORM B-3 
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APPENDIXB 

DATA VALIDATION DOCUMENTATION 

SDG: BOOFHS 

SAMPLES: BOOFHS, BOOFH6, BOOF94, 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 
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A TI ACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

B - 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. 



96 I 349ti .. 13()2 

ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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DATA QUALIFICATION SUMMARY - FORM B-7 
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DATA QUALIFICATION SUMMARY - FORM B-7 
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DATA QUALIFICATION SUMMARY· FORM B-7 
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DATA QUALIFICATION SUMMARY· FORM B-7 
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DATA QUALIFICATION SUMMARY· FORM B-7 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

BOOFH5 
Lab Name: MARTIN MARIETTA Contract: 0288 

Lab Code: K25 Ca5e No.: Gl32-00l~SAS No.: NA SDG No.:8OOFH5 

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

Sample wt/vol: ? (g/ml) .ML lab Fi 1 e ID: >08657 

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

" Moi5ture: not dee. 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 

1
1u 

1
1~.t:-1 74-87-3---------Chloromethane________ 10. l(/51.. 

· 1 74-83-9---------Bromomethane 10. IU I ---------
1 75-01-4---------Vinyl Chloride________ 10. IU I 

75-00-3---------Chloroethane_________ 10. IU I 
75-09-2---------Methylene_Chloride_____ 5. IU I 
67-64-1---------Acetone___________ 10. +-t:t-u7l 
75-15-0---------Carbon Disulfide_______ 5. IU I 
75-35-4---------1,1-Dichloroethene_____ 5. IU I 
75-34-3---------1,1-Dichloroethane _____ l 5. IU I 
540-59-0--------1,2-Dichloroethene_t total)_I 5. IU I 
67-66-3---------Chloroform __________ l 5. IU I 
107-06-2--------1,2-Dichloroethane _____ l 5. IU I 
78-93-3---------2-Butanone__________ 10. +tJ--t{Y-1 
71-55-6---------1,1,1-Trichloroethane____ 5. IU I 
56-23-5---------Carbon Tetrachloride____ 5. U 
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 
79-01-6---------Trichloroethene_______ 5. U 
124-48-1--------Dibromochloromethane____ S. U 
79-00-5---------1,1,2-Trichloroethane____ 5. U 
71-43-2---------Benzene ___________ l 5. U 
10061-02-6------trans-l,3-Dichloropropene_l S. U 
75-25-2---------Bromoform __________ l S. U 
108-10-1--------4-Methyl-2-pentanone ____ l 10. U 
5 9 1- 78 - 6- - - - - - - -2-He x anon e __________ 1 10 . rtr u:r1 
127-18-4--------Tetrachloroeth~ne ______ l 5. IU I 
79-34-5---------1,1,2,2-Tetrachloroethane __ l 5. IU I~ 
108-88-3--------Toluene ___________ l 5. IU I 
108-90-7--------Chlorobenzene ________ l 5. IU I 
100-41-4--------Ethylbenzene_________ 5. IU I, \ 
100-42-5--------Styrene___________ 5. IU t 
1330-20-7-------Xylene (total)________ 5. IU I , _______________________________ 1 ___ 1 I 

FORM I VOA 
At/;/(/;? 

l/87 Re , 
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Mat-r~x : : ~oi: . ~ater ) WATER 

Sampl e w-::./ ·: o l : 5,0 

Leve::.: ( le--;.. / med ) kml 

% Mo istur~ : ~a t- dee. 

\_ g/ r::~ . .., . 
...__ 

!..ab Sampl,;: :;: D: 

Lab Fil1:: IJ : 

Date Rec~ived : 

Date An::ilyzeci: 

25 
=-=·,: ::.· "~~r·:.: ·ir, 

::' OOF9 -': 

'. 1 . 1.:.- • 3('(}:'f 5 

S:lC:408- n,:-•3 

;;)408029 

:':i/05/9' 

r) ~/1 'l/g' 

·: c,l umn: . . . ) 
; _ _i:.·2i: ;-: ,' :: 3 p ':Ai: Diluti:m Fac~o r : •') 

-oNCEN~RATI ON r ~::: : 
~--: ~ : ic: ~ ~~=· .:g,'L ,:.• r -~ g / ~g :: 

·· :~-'.3·· - --- -- ----Chlo1·omet- :·.2.~:-=- _________ _ 
7~-53- - --------Bromomet~~Le __________ _ 
75-: :- ~---------Vinyl Chl c~ ~~-=----------
7~- 00 - ~---------Chl0roethane __________ _ 
75 - 09-2---------Methyl~ne : h l: r ~de ______ _ 
67-6 4-: ---------Acetone _____________ _ 
75- i5 - : ---------Carbon Di~u:f~de _______ _ 
75 - 35- 4---------1,1 - Dichl ~rcethen~ _______ : 
7 5- 3,- ~---------l,1-Dichl0 r oe~ j ane _______ : 

~C - 59 - ( --------1,2-Dichl ~r oet~ene (~ ~tal ) ___ : 
7- 35- ~- --------Chloroforrn ___________ _ 

: ~7 - ~•s -_--------1,2 - Dichl0 r:e t ~s~~--------­
-~ -?:- ~---------2-Eu :aLo~~-----------------
- -- :~ - -· ---------: , 1,:-rr~:~: : ~o~ttane _______ _ 
t5- : :-~- -------- ~arbc n : ~:~ac~ ~: r i je ______ _ 
:. ·; :- ,:. ~ - ~- -- - - -- - 'l i:i y : 4\ ,.:e-:~~ ~------------
7 ~- :7 - ~-- -------Bromodi :hlo r ~~e~ hane ______ _ 
72 - E7 -~ - - -------:,2 - Dichl u~c~r:~ ane ______ _ 
: ~8 6: -: :-5------cis-l,3-D~ctl~rcpropene ___ _ 
: J0 61- : :- 6------Trans-1,3-Dict:~r opropene ___ : 
7 ?- 0:- 0---------Trichlc rcet-hene _________ _ 
:24-1 C- : - -------Dibromochl0ro~ettane ______ _ 
~? - JO -5---------1 . 1,2 - Tri:h:c ~~e~hane _____ _ 
7 1-43-:---------Benzene _______________ _ 
~5-::-:-----~---Bromoform _____________ _ 
: : s- 1: - :--------4-Me thyl-: - F~n~an0ne ______ _ 
50 1 - ·· ? - S--------2-Hexanone _____________ _ 
::7-: ~-4--------~6traci l: ro~~t 2ne __________ _ 
•
1
~- · ; - s ---------: , : , :,: - T~trac~lcr~e~hane ____ : 

: : ? -~~ - :-- -- - ---T0 l uene ________________ _ 
: J3 - 3; -7--------Chlorobe~zeL~-------------
: : c-~: ~4--------Ethylbenz~ns _________ _ 

: :: -~:-:--------3~yren~-------------------­
: : : ~ : :- 7-------Xyl~n~ (: ~:~- ·-------------

: C. F.:~ : 7'JA 

~ 
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18 EPA SAMPLE NO . 
SEMIUOLATILE ORGANICS ANALYSIS DATA SHEET 

.I 8OOFH5 
Lab Name:MARTIN MARIETTA Contract:0288 I _______ _ 

Lab Code: 1<25 
C 

Case No. : G132-0 0 lSAS tfo. : NA SDG No. : ~ SooFHr 

-Matrix: ( soil / water ) WATER 

Sample wt/'-.-'ol: 1000 (g/mL) mL 

Leve 1: Clow/med) LOW 

% Moisture: not dee.NA dee. NA 

Lab Sample ID: 910403-102 

Lab Fi 1 e ID: >11281 

Date Received: 03/31/91 

Date Extracted:04/07/91 

4/ll/91 

"'' 

Extraction: CSepf / Cont / Sonc ) SEPF 

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

8 L I<- : '7 / 0 ~ 0 f' - %. S- Z.. 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
l ug / Lor ug/Kg) ug/L 

1. 0 1/!lti 
CAS NO. COMPOU~~D 

108- 95-2--------Phenol 
lll-44-4--------bisC2-Chloroethyl ) Ether __ _ 
95-57-8---------2-Chlorophenol _______ _ 
541-73-1--------1,3-Dichlorobenzene ____ _ 
106-46-7--------1,4-Dichlorobenzene ____ _ 
100-51-6--------Benzyl alcohol _______ _ 
95-50-1---------1,2-Dichlorobenzene ____ _ 
95-48-7---------2-Methylphenol __ ~ _____ _ 
39638-32-9------bis(2-chloroisoprop yi )ether_ l 
106-44-5--------4-Methylphenol ________ l 

! 621-64- 7--------N-Nitroso-Di-n-propy i cmine_ l 
67-72-1---------Hexachloroethane ______ _ 
98-95-3--------- t~i t robenzene ---------7 8 - ? 9 - l - - - - - - - - - Is op ho r one _________ _ 
88-75-?---------2-Nitrophenol _______ _ 
105-67-9--------2,4-Dimethylphenol _____ _ 
65-85-0---------Benzoic acid ________ _ 
lll-91-1--------bis(2-Chloroethoxy)methane I 
120-83-2--------2,4-Dichlorophenoi _____ -_-1 
120-82-1--------1,2,4-Trichlorobenzene ---91-20-3---------Naphthalene _________ _ 
106-47-8--------4-Chloroaniline -------
87-68-3---------Hexachlorobutadiene -----59-50-7---------4-Chloro-3-methylphenol __ _ 
91-57-6---------2-Methylnaphthalene ____ _ 
77-47-4---------Hexachlorocyclopentadiene __ l 
88- 06-2--------~2,4 , 6-Trichlorophenol ____ l 
95-95-4---------2,4,5-Trichlorophenol ____ l 
91-58-7---------2-Chloronaphthalene _____ l 
88-74-4---------2-Nitroaniline ________ l 
131-11-3--------Dimethylphthalate _____ _ 
208-Q6-8--------Acenaphthylene _______ _ 
606-20-2--------2,6-Dinitrotoluene _____ _ 

FORM I SV-1 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
1 0 . 
10. 
10. 
10. 
10. 
10. 
10. 
? 0. 
10. 
10. 
10. 
10. 
10. 
10. 
1 O". 
10. 
10. 
10. 
? 0. 
10. 
? 0. 
10. 
10. 
10. 

Q 

I 1..,....-
1~ iAI,' 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IIJ 
IU 
I IJ 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

I 

I 

'1: 
_ ;.__ ________ I 
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lC EPA SAMPLE NO. 
SEMIUOLATILE ORGANICS ANALYSIS DATA SHEET 

BOOFH5 
Lab Name:MARTIN MARIETTA Contract:0288 

Lab Code: K25 
C: 

Case No.: G132-001SAS No.: NA SDG tfo • : +4A Boo FHS' 

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

Samp 1 e wt/vo 1: 1000 ( g/mL) mL >11281 
.,, 

Lab Fi 1 e ID: 

Level: Clow/med ) LOW Date Received: 03/31 / 91 

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

Extraction: (Sepf / Cont / Sonc ) SEPF 

GPC Cl eanup: ( Y/ N) N pH: 7. 0 

Date Anal y zed: 4/ll/91~ 

D i I u t i on Fa c t o r , 1. 0 1:;;Vr t, 
CAS NO. COMPOUND 

CONCENTRATION Ui~ I TS: 
( ug/L or ug / Kg J ug/L 

99-09-2---------3-Nitroaniline _______ _ 
83-32-9---------Acenaphthene ________ _ 
51-28-5---------2,4-0initrophenol _____ _ 
100-02-7--------4-Nitrophenol _______ _ 
132-64-9--------Dibenzofuran ---------
121-14-2--------2,4-Dinitrotoluene _____ _ 
84-66-2---------Diethylphthalate ______ _ 
7005-72-3-------4-Chlorophen y l-ph~nylether_ l 
86-73-7---------Fluorene ___________ ! 
100-01-6--------4-Nitroaniline ________ l 
?34-52-1--------4,6-Dinitro-2-methylphenol_ l 
86-30-6---------N-Nitrosodiphenylamine Cl ) _ ! 
101-55-3--------4-Bromophenyl-phenylether __ l 
118-74-1--------Hexachlorobenzene ______ l 
87-86-5---------Pentachlorophenol _____ _ 
85-01-8---------Phenanthrene ---------
120-12-7--------Anthracene ----------84 - 74 - 2 - - - - - - - - - Di - n - butyl p ht ha late ____ _ 
206-44-0--------Fluoranthene ---------129 - 00 - 0 - - - - - - - - Pyre n e 
85-68-7---------Butylbenzylphthalate ____ _ 
91-94-1---------3,3'-Dichlorobenzidine ___ l 
56-55-3---------Benzo(a)anthracene ______ l 
218-01-9--------Chrysene ___________ ! 
117-81-7--------bi5C2-Ethylhexyl)phthalate_ l 
117-84-0--------Di-n-octylphthalate _____ l 
205-99-2--------Benzo(b)fluoranthene ____ l 
207-08-9--------Benzo(k)fluoranthene ----50-32-8---------Benzo(a)pyrene _______ _ 
193-39-5--------Indeno(l,2,3-cd)pyrene __ _ 
53-70-3---------Dibenz(a,h)anthracene ___ _ 
191-24-2--------Benzo(g,h,i)perylene ___ _ 

Cl ) - Cannot be ~eparated from Diphenylamine 

FORM I SV-2 

5 0. 
10. 
', 0. 
?0. 
10. 
10. 
1 0 • 
10. 
10. 
50. 
5 0. 
10. 
10. 
10. 
', 0 . 
10. 
10 . 
10. 
10. 
10. 
10. 
20. 
10. 
10. 
10. 
10. 
1 0 • 
10. 
10. 
10. 
10. 
10. 

Q 

~di 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

IU 
IU 
IU 
IU 
IU 
IU 
IU I 
IU ~ IU 
IU 
I 
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16 EPA SAt1PLE t-lO . 
SEMI VOLATILE ORGANICS ANALYSIS DATA SHEET 

BOOF94 
Lab N~me:MARTI N MARIET TA Contraet:0288 

Lab Co de: 1<25 Case No. :G132-001C SAS No.: NA SDG t~o . : BOOFHS 

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

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

Level: ( 1 ow/med) LOW Date Received: 04/05 / 91 

% Moisture: not dee.NA dee. NA Date Extracted:04/ll / 91 

Extraction: ( Sepf / Cont / Sone ) SEPF 

GPC Cl ea n up: r Y/N) N pH:6 . 0 

Date Anal>•zed: 4/15 / 91 ~ 

Ddut ion Factor, 1. 0 ~J/4 
CONCENTRATION UNITS: 

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

108-95- 2--------Phenol 
lll-44-4--------bis C2-Chloroeth y l)Ether __ _ 
95-57-8---------2-Chlorophenol _______ _ 
541- 73-1--------1 , 3-Dichlorobenzene ____ _ 
106-46-7--------1~4-Diehlorobenzene ____ _ 
100-51-6--------Benzyl alcohol _______ _ 
95-50-1---------1,2-Dichlorobenzerre ____ _ 
95-48-7---------2-Methylphenol _______ _ 
39638-32-9------bis(2-chloroisopropyl)ether_ 

I 1 06-44-~~-------4-Methylphenal _______ _ 
621-64- 7-------- N-Nitroso-Di-n-propylamine_ 
6 7 - 7 2-1---------Hexaehloroethane ______ _ 
9 8 - 95-3---------Nitrobenzene ________ _ 
7 8-59-1---------Isophorone _________ _ 
88-75-5---------2-Nitrophenol ________ _ 
105-67-9--------2,4-Dimethylphenol _____ _ 
65-85-0---------Benzoie acid ________ _ 
111-91-1--------bis(2-Chloroethoxy ) methane_ 
120-83-2--------2,4-Dichlorophenol _____ _ 
120-82-1--------1,2,4-Trichlorobenzene ___ _ 
91-20-3---------Naphthalene _________ _ 
106-47-8--------4-Chloroaniline _______ _ 
87-68-3---------Hexachlorobutadiene ____ _ 
59-~0-7---------4-Chloro-3-methylphenol __ _ 
91-57-6---------2-Methylnaphthalene ____ _ 
77-47- 4 ---------Hexachlorocyclopentadiene __ l 
88- 06 - 2 ---------2,4 , 6-Trichlorophenol ____ l 
95- QS-4---------2,4,S-Trichlorophenol ____ l 
91-58-7---------2-Chloronaphthalene _____ l 
88- 7 4-4---------2-Nitroaniline ________ l 
131-11-3--------Dimethylphthalate _____ _ 

! 208-96-8--------~eenaphthylene _______ _ 
606-20-2--------2,6-Dinitrotoluene _____ _ 

L r" ~µ T - · I ... 

10. 
10. 
10. 
1 0 • 
10. 
10. 
10. 
1 0 . 
10. 
10. 
1 0 • 
1 0 • 
1 0 . 
10. 
10. 
10. 
50. 
10. 
10. 
10. 
10. 
10. 
1 0 • 
10. 
1 0 • 
1 0 • 
1 0 • 
50. 
10. 
50. 
10. 
10. 
10. 

----------

Q 

mi 
} 

I 

:t I 
:~· I 
I \ 
I : 
IU ! 

I 
·I 
I 
I 
I 
I 

i 
j 

:~ 
iL 
14 ,;; 
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lC EPA SAMPLE NO. 
SEMI IJOLAT I LE ORGAt~ I CS At~AL YS IS DATA SHEET 

BOOF94 
Lab Name:MARTIN MARIETTA Contract:0288 

Lab Code: K25 Case No. :Gl32-001C SAS No.: NA SDG No.: BOOFH5 

Matrix: ( soil/water) WATER 

Sample wt/vol: 1000 

Level: ( low/med) LOW 

% Moisture: not dee.NA 

Cg/ml) mL 

dee. ~~A 

Lab Sample ID: 910408-029 

Lab Fi le ID: >11311 

Date Received: 04/015/91 

Date Extracted:04/ll/91 

Extraction: ( Sepf/Cont / Sonc ) SEPF Date Analyzed: 4/115 / 91 (;~ 

Dilution Factor: 1.0 1f# GPC ': l eanuo: ( 'r' / N J ~~ oH:6.0 

CONCENTRATION UNITS: 
CAS t~O. COt1PQUt'1O lug/Lor ug / Kg ) ug / L 

99-09-2---------3-Nitroaniline _______ _ 
83-32-9---------Acenaphthene ________ _ 
51-28-5---------2,4-Dinitrophenol _____ _ 
100-02-7--------4-Nitroohenol ________ _ 
132-64-9--------Dibenzofuran ________ _ 
121-14-2--------2,4-Dinitrotoluene _____ _ 
84-66-2---------Oiethylphthalate ______ _ 
7005-72-3-------4-Chloroohenyl-phenylether_l 
86-73-7---------Fluorene ___________ ! 
1 0 0-0l-6~-------4-Nitroaniline ________ l 
~34-52-1--------4,6-Dinitro-2-methylphenol_ l 
8 6-30-6---------N-Nitrosodiphenylamine ( 1 ) _ ! 
1 01-~5-3--------4-Bromophen y l-phenylether __ l 
118-74-1--------Hexachlorobenzene ______ l 
87-86-5---------Pentachlorophenol _____ _ 
85-01-8---------Phenanthrene ---------120 - 12 - 7 - - - - - - - - Ant hr ace n e _________ _ 
84-74-2---------Di-n-butylphthalate ____ _ 
206-44-0--------Fluoranthene ________ _ 
129-00-0--------Pyrene 

I 85-68-7---------Butylbenzylphthalate ____ _ 
91-94-1---------3,3'-Dichlorobenzidine __ _ 
56-55-3---------Benzo ( a)anthracene _____ _ 
218-01-9--------Chrysene ___________ ! 
117-81-7--------bis(2-Ethylhexyllphthalate_l 
117-84-0--------Di-n-octylphthalate _____ l 
205-99-2--------Benzo ( b)fluoranthene ____ _ 
207-08-9--------Benzo ~klfluoranthene ____ _ 

I 50-32-8---------Benzo(a ) pyrene _______ _ 
1Q3-39-5--------!ndeno l l,2,3-cd)pyrene __ _ 
53-70-3---------Dibenz \ a,h)enthracene ___ _ 

I ! ? l-24-2--------8enzo1g.~,1)perylene ____ _ 

t l ) - Cannot be separated from Diphenylamine 

50. 
10. 
50. 
50. 
10. 
10. 
l O. 
10. 
10. 
so. 
e;;o. 
10. 
1 I). 
10. 
l;i O. 
10. 
10. 
10. 
10. 
10. 
10. 
20. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
l O. 
: 0. 

I 
I 
IU 
1lu 
1µ 
IU 

:~ 
I~ 

!] 
I U 
1tJ 
I llJ 
IW 
I ILJ 
I lU 
,w 
lW 
1 tl 
IU 
IU 
IU 
IU 
IU 
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lF EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
8OOF94 

Lab Name:MARTIN MARIETTA Contract:0288 

'-
Lab Code: K215 Ca 5 e · No.: G132-001SAS No.: NA SDG No.: ~ 8()0FH S' 

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

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

Level: (low/med) LOW 

% Moisture: not dee.NA 

Extraction: (Sepf/Cont/Sonc ) 

GPC Cleanup: r Y/N) N 

Number TIC5 found: 

dee. ~-IA 

SEPF 

pH:6. 0 

Date Received: 04/05/';il 

Date Extracted:04/ll/91 

Date Analyzed: 4/115/91 

Dilution Factor: I j.. 00000 

CONCENTRATION UNITS: 
tug/Lor ug/Kg) ug/L 

I I I I I I 
I CAS t--lUMBER I COMPOUt--1O NAME I RT I EST. CONC. I Q . ~ 
1••==============1=&z===mz====s=====z=c•••czs•l=••c••=ml=••••sc•••z==l•••••I 

r+-i;-]--'-1-~--i. - -
1 

- 1),A.C-L.fll."c:.- · -· A•c.-o"'c:' ··-----r -- ·~-;J7- 1--·---- -f."?>·- ,~ 
FORM I SU-TIC l/87 Rev. 

~~ 
d~t-
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lD EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

~b Name: Martin Marietta 

1b Code: K-25 Case No.: 

1trix (soil/water): Water 

contract: 2/88 

SAS No.: N/A 

BOOFH5 

SDG No.: BOOFH5 

1mple wt/vol: 1000 

~vel (low/med): low 

(g/mL) ml 

Lab Sample ID: 910403-102 

Lab File ID: 

Moisture: not dee. dee. 

{traction (SepF/Cont/Sonc): SepF 

?C 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 _ _ uf UJ 
319-85-7--------beta-BHC --------- 0.050_ -~ 
319-86-8--------delta-BHC 0.050 U 
58-89-9---------ganuna-BHC (Lindane) 0.050- -u--
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- -u--
60-57-1---------Dieldrin 0.10 - -u--
72-55-9---------4,4'-DDE 0.10- -0--
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-------ganuna-Chlordane 0.50- -u--
8001-35-2-------Toxaphene 1.0 - -u--
12674-11-2------Aroclor-1016 0.5~ -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 o.so- -u--
11097-69-1------Aroclor-1254 1.0 - -u--
11096-82-5------Aroclor-1260 1.0-- -u--

-- - ---

FORM I PEST 1/87 Rev . 



G6 r:z49 ,. 13 lr' •' ,1 J . 6 7' .._, f'/ 291 
lD EPA SAMPLE NO. 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 

BOOF94 

1 

~o Name: Martin Marietta 

lb Code: K-25 Case No.: 

Contract:. 2/88 

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

ltrix (soil/water): Water 

1mple .wt/vol: 1000 

?Vel ( low/med) : low 

(g/mL) 

Moisture: not dee. dee. 

~traction (SepF/Cont/Sonc): SepF 

'C Cleanup (Y/N) : N pH: 6 

CAS NO. COMPOUND 

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

ml 

58-89-9---------gamma-BHC (Lindane) 
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 1 -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 

Lab Sample ID: 910408-029 

Lab File IO: 

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 

0.050 u 
0.050- -u--
0.050- -u--
0.050- -u--
0.050- -u--
0.050- -u--
0.050- ---u 
0.050- ---u 
0.10--= -u--
0.10 -u--
0.10- -u--

- 0.10- -u--
0.10- -u--
0.10- ---u 
0.10- -u--
0.50- -u--
0.10- -u--
0.50- ---u 
0.50- -u--
1.0 - -u--
0.5-0 - -u--
0.50- ---u 
0.50- -u--
0.50- -u--
0.50- -u--
1.0 -u--
1.0 -u-----

FORM I PEST 1/87 Rev . 



9t~3 . u I E \ I Iii 
I ~O O S/CLP 788 14 

SAMPLE NO. 
1, 

INORGANIC ANALYSIS DATA SHEET 

....ab Name: MARTIN MARIETTA 

Lab Code: K25 Case No.: 

Matrix (soil/water): WATER 

Level (low/med): 

% Solids: 

LOW 

o.o 

contract: 

SAS No.: 

BOOFH5 

SDG No.: BOOFH5 

Lab Sample ID: 910403-102 

Date Received: 03/31/91 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-39-3 
7440-41-7 

7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7440-22-4 
7440-23-5 

7440-62-2 
7440-66-6 

) lor Before: COLORLESS 

) lor After: COLORLESS 

Jmments: 

Analyte Concentration C 

Aluminum 33.2 
Antimony 50.0 
Barium 29.0 
Beryllium 0.30 
Bismuth 50.0 
Cadmium 3.0 
Calcium 37100 
Chromium 10.0 
Cobalt 5. 0 : 
co:e:eer 4.0 
Iron 138 
Magnesium 11300 . 
Manganese 6.6 · 
Nickel 10.0 
Potassium 4930 
Silver 6.0 
Sodium 16000 · 
Strontium 185 
Tin 37.8 
Vanadium 15.6 
Zinc 7.3 

Clarity Before: CLEAR 

Clarity After: CLEAR 

Q M 

p ~£ 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p .::r 
p 
p < p 
p 

1/fflf t, 

Texture: 

Artifacts: 

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

FORM I - IN 7/88 



96 ~ 3496 131i9 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

.ab Name: MARTIN MARIETTA K25 SITE Contract: HANFORD __ 

SAS No.: ab Code: K25ACD Case No.: 

EPA SAMPLE NO. 

BOOFH5 

SDG No. : BOOFH5 

atrix (soil/water): WATER 

evel (low/med) : LOW 

0.0 

Lab Sample ID: 910403-102 

Date Received: 03/31i91 

Solids: 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440 - 22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66 - 6 

:olor Before: COLORLESS 

:olor After: 

:omments: 

COLORLESS 

Analyte Concentration C Q 

-Aluminum -
Antimony- -

~ v 
Arsenic 5.5 -Barium -
Beryllium -Cadmium 
Calcium- -
Chromium -

- -
Cobalt -Copper __ -Iron / 

Lead 9.6 / 
Magnesium -

-Manganese / 

Mercury_ 0 .17' ~ 
Nickel -
Potassium n1· Selenium 2. O· -Silver 
Sodium-- LV 
Thallium 6. 0' ·u w 
Vanadium- ---

- -Zinc -Cyanide_ -
-

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 
NR 
-NR 
F 
NR 
NR 
NR 

-
Texture: 

Artifacts: 

3/90 

15 



- - - - --- -·---~ -

qr 1·3u9,· 13'"0 .. ·bl 1 t) .. c 

U.S. EPA - CLP 

l -
INORGANIC ANALYSIS DATA SHEET 

16 

EPA SAMPLE NO. 

Lab Name: y()~,- +: " c'J c.,...: ~ -l-+-A contract: 

I 

l'BooFf-15' 

Lab Code·: SAS No.: SDG No.: Boo; J4 ~ 

Matrix (soil/water): 

case No.: 

()at;: V La.b Sample ID: _9/oyoJ- IOl. 

Date Received: 3-31 - '1 I Level ( low/med) : 

\ Solids: 
s:/2S )/i/9 l. ~,. [. 

Concentration units fuq/L or mg/kg dry weight): ~ 

I I I I I I 
I CAS No. I Analyte I Concentration I Ct Q M I 
I _____ I -:-:--.....--I ______ I_I ____ I 
17429-90-5 Aluminum_! _I _I 
17440-36-0 Antimony_! _I _I 
17440-38-2 Arsenic_! _I _I 
17440-39-3 Barium._! _I _I 
17440-41-7 Berylliumt _I _I 
I 74-'0-43-9 cadmium_! _I _I 
17440-10-2 C&lcium_l _I _I 
17440-47-3 Chromium_! _I _I 
17440-48-4 CObalt_l _I _I 
7440-50-8 Copper_! _I _I 
7439-89-6 Iron __ ! ,. _I I_I 
7439-92-l Laad____,.,..._I _I l_l 
7439-95-4 Magnesiumt _I I_I 
7439-96-5 Manganeset I_I I_I 
7439-97-6 Mercury_! I I I I , ,,t 
7440-02-0 Nickel~! 1:1 l=I l;l/~ fr,/1 

;~:~=~::~ :~i:~:: 1:i i=I /,jj;{;i'v 
;::~:;;:: 

1
s~rer_l I_I I_I 

7440-28-o 1~1~-1 I_I I_I 
7440-62-2 IV iWll_l I_I 1_1 
7 ~40-66-6 IZaninad um_l 1- 1 1- 1 
• c~_I I_I I_I p7 l 1cyanide_14,/ I_I I_I/, ____ I ____ I I_I I_I 

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts : 

Comments: 

FORM I - I N J/90 



96 ~ 3~96 .. 13,~ I 
ENVIROFORMS/CLP 788 1_7 

SAMPLE NO. -
1 

INORGANIC ANALYSIS DATA SHEET 
BOOFH6 

.Lab Name: MARTIN MARIETTA Contract: 

Lab Code: K25 Case No.: 

Matrix (soil/water): WATER 

Level (low/med): 

% Solids: 

LOW 

o.o 

SAS No.: SDG No.: BOOFHS 

Lab Sample ID: 910403-103 

Date Received: 03/31/91 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-39-3 
7440-41-7 

7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7440-22-4 
7440-23-5 

7440-62-2 
7440-66-6 

>lor Before: COLORLESS 

>lor After: COLORLESS 

>mments: 

Analyte Concentration C Q 

-Aluminum 24.9 ~ 
,__ 

Antimony 50.0 u 
Barium 28.9 B 
Be!:Yllium 0.30 u 
Bismuth 50.0 

;; ·-
~ u 

Cadmium 3.0 u -Calcium 37100 -Chromium 10.0 u 
Cobalt 5.0 u 

4.0 u COEEer 
Iron 28.7 ~--
Magnesium 11400 -Manganese 3.8 B 
Nickel 10.0 u 
Potassium 4"8 80 B 
Silver 6.0 u -
Sodium 16000 ,_ 

Strontium 186 -Tin 30.0 ·-,y 
Vanadium 13.9 B 
Zinc 1.3 B -

Clarity Before: CLEAR 

Clarity After: CLEAR 

...,,_ 

..... 

~ 

M 

-p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 

Texture: 

Artifacts: 

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

FORM I - IN 7/88 



96 ~ 3496 .. 13,~2 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

~b Name: MARTIN MARIETTA K25 SITE Contract: HANFORD __ 

SAS No.: 

- -
ili Code : K25ACD Case No.: 

EPA SAMPLE NO. 

BOOFH6 

SDG No. : BOOFH5 

~trix (soil/water): WATER 

2vel (low/med): LOW 

0.0 

Lab Sample ID: 910403-103 

Date Received: 03/31/91 

Solids: 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Jlor Before: COLORLESS 

J lor After: COLORLESS 

:>mrnents: 

Analyte Concentration C 

-
Aluminum 
Antimony= 

-
-

Arsenic 6.8 B -Barium -
Beryllium -Cadmium 
Calcium- -
Chromium -

- -
Cobalt -- -Copper __ -Iron -Lead 2.0 u 
Magnesium ,. -Manganese -Mercury_ · 0.11 u 
Nickel -Potassium -Selenium 2.0 u -Silver 
Sodium-- -
Thallium 6.0 ;-; .... 
Vanadium-- -Zinc -Cyanide_ -

-
Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

-NR 
NR 
F 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
F -
NR 
NR 
CV 
NR 
NR 
F 
NR 
NR 

-=c 
F Tt --- NR 
NR 
NR 

UJ 

J;i(ft/L/ 
Texture: 

Artifacts: 

3/90 

18 



oi 113u9 ·· 13~i3 }UM l fl .. \.,, . .., 
ENVIROFORMS/CLP 788 

SAMPLE NO . 
1. 

INORGANIC ANALYSIS DATA SHEET 
BOOF94 

Lab Name: MARTIN MARIETTA Contract: 

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

Matri x (soil/water): 

Level (low/med): 

WATER 

LOW 

Lab Sample ID: 910408-029 

Date Received: 04/05/91 

% Solids: o.o 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-39-3 
7440-41-7 

7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7440-22-4 
7440-23-5 

7440-62-2 
7440-66-6 

olor Before: COLORLESS 

olor After: COLORLESS 

"'tnments: 

Analyte Concentration C 

Aluminum 60.2 LB' 
Antimony 50.0 u 
Barium 21.9 B 
Beryllium 0.30 u 
Bismuth 50.0 I.rt 

~ 

Cadmium 3.0 u -Calcium 35100 -Chromium 22.3 -Cobalt 5.0 u 
Copper 4.0 u -Iron 111 -Magnesium 10400 -Manganese 2.6 B 
Nickel 10.0 u -Potassium 5720 -Silver 6.0 u -Sodium 24200 1-

Strontium 214 
Tin 30.0 ~ 
Vanadium 21.0 B 
Zinc 1.0 u -

Clarity Before: CLEAR 

Clarity After: CLEAR 

Q M 

-p 
p 
p 
p 

u - p .. 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 

~ p 
p 

~ p 
p 
p -

Texture: 

Artifacts: 

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

9 

FORM I - IN 7/88 



96113496 ~ 13,:Ll 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Jab Name: MARTIN MARIETTA K25 SITE - -
Jab Code : K2 SACO Case No.: 

Contract: HANFORD __ 

SAS No.: 

EPA SAMPLE NO. 

BOOF94 

SDG No. : BOOFHS 

1atrix (soil/water) : WATER 

".Jevel (low/med): 

; Solids: 

LOW 

0.0 

Lab Sample ID: 910408-029 

Date Received: 04/05/91 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

~olor Before: COLORLESS 

:olor After: 

:omrnents: 

COLORLESS 

Analyte Concentration C 

-
Aluminum 
Antimony= 

-
-Arsenic 9.2 B -Barium -

Beryllium -Cadmium 
Calcium- -
Chromium -

-
Cobalt -- -Copper __ -
Iron -
Lead 2.0 u 
Magnesium -. -Manganese -Mercury_ 0.18 B 
Nickel -
Potassium 
Selenium 2.0 --

u -Silver 
Sodium-- -
Thalliillil -6.0 u 
Vanadium-- -Zinc -Cyanide -

-
Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q 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: 

3/90 

10 



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

U.S. EPA - CLP 

l 

11 

EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET I 

Lab Name: Contract: 
I /300 F 9't 
I 

Lab Code·: case · No.: SAS No.: 
--~~~a:,-,-=-/_}-~-
SDG No.: n 

Matrix (soil/water): (.;)o1:§"v 

Level (low/med}: 

\ Solids: 

Lab Sample ID: 'f/PVo$..()~ 

Date Received: 

_dil..J,.3/f/<,'-
Coricentration Units ~ttg/L or mg/kg dry weight) : /Y\ ~L 

I 
I CAS No. 
I 
17429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 

17439-96-5 
17439-97-6 
17440-02-0 
17440-09-7 
17782-49-2 
17440-22-4 
17440-23-5 
17440-28-0 
17440-62-2 
17440-66-6 
I 
I 

Color Before: 

Color After: 

CoI:llnents: 

I I I I 
I Analyte 1concentration1c1 Q 

I I 
IM I 

__ I_I I I 
I Al wu.num _ I 
I Antimony_! 
Arsenic _I 
Barium I 
Berylliuit 
cadmium_! 
calcium 1 
ChromiuiCI 
Cobalt_! 
Copper_! 
Iron I 
Lead I 
Magnes1.umt 
Manganeset 
Mercury_! 
Nickel I 
Potassiuit 

1se1enium_1 
1s11ver_1 
ISodium_l 
IThallium_t 
1vanadium_1 
!Zinc I 
1cyan1.de_1 ~./ 
I I 

Clarity Before: 

Clarity After: 

FORM I - IN 

I_I 
I_I 
I_I 
I_I 
I_I 
I_I 
,_1 ,_, 
I_I 
I_I ,_, 
I_I 
1_1 
I_I 
I_I 
I_I 
I_I 

___ I_I 
___ 1_1 
___ 1_1 
__ I_I 
___ 1_1 
___ 1_1 
___ 1_1 
___ 1_1 
__ 1_1 
___ 1_1 
___ 1_1 
__ 1_1 
___ I_I 
___ I_I 
___ 1_1 
___ 1_1 

I_I 
I_I 
I_I 
I_I 
I_I 
I_I 
-l~l 1#f/d1// 
---'-' ,_, 

I_I 
I_I 

,_1.P' 
___ f_fF\ 

--'-' 
Texture: 

Artifacts: 

J/90 



96 ~ 3496 .. I 3,~6 
. ENVIROFORMS/CLP 788 

SAMPLE NO. 
12 

1 
INORGANIC ANALYSIS DATA SHEET 

BOOF95 
.Lab Name: MARTIN MARIETTA Contract: 

Lab Code: K25 Case No.: 

Matrix (soil/water): WATER 

Level (low/med): 

% Solids: 

LOW 

o.o 

SAS No.: SDG No. : BOOFH5 

Lab Sample ID: 910408-030 

Date Received: 04/05/91 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-39-3 
7440-41-7 

7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 · 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7440-22-4 
7440.-23-5 

7440-62-2 
7440-66-6 . 

:olor Before: COLORLESS 

:olor After: COLORLESS 

~omments: 

Analyte Concentration C 

~~ Aluminum 20.7 
Antimony 50.0 u 
Barium 21.9 B 
Beryllium 0.30 u 
Bismuth 50.0 I~ 
Cadmium 3.0 u 
Calcium 35600 -Chromium 12.6 -Cobalt 5.0 u 
COEEer 4.0 u 
Iron 28.8 l-8' 
Magnesium 10400 -Manganese 1.1 B 
Nickel 10.0 u 
Potassium "6190 -Silver 6.0 u 
Sodium 27200 -
Strontium 217 
Tin 30.0 --

~ 
Vanadium 19.7 B 
Zinc 1.0 u -

Clarity Before: CLEAR 

Clarity After: CLEAR 

'" 

~ 

.. 

Q M 

-p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p J 
p 
p 
p 
p 

Texture: 

Artifacts: 

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

FORM I - IN 7/88 



96113496 .. 13,~7 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: MARTIN MARIETTA K25 SITE Contract: HANFORD __ 

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

EPA SAMPLE NO. 

BOOF95 

SDG No. : BOOFH5 

Matrix (soil/water): WATER 

Level (low/med) : LOW 

0.0 

Lab Sample ID: 910408-030 

Date Received: 04/05/91 

% Solids: 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

:olor Before: COLORLESS 

:olor After: 

:omments: 

COLORLESS 

· Analyte Concentration C 

-Aluminum 
Antimony= 

-
-Arsenic 8.7 B -Barium -

Beryllium -Cadmium 
Calcium- -
Chromium -

- -
Cobalt -- -Copper __ -
Iron -Lead 2.0 u 

" Magnesium -Manganese -
Mercury_ 0.17 u 
Nickel -Potassium -Selenium 2.0 u -Silver 
Sodium-- -

-Thallium 6.0 u 
Vanadium-- -Zinc -Cyanide_ -

-
Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q 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: 

3/90 

13 



Q I" 11 349 ... 1 3'~8 '..JO~ - tL~ J .• . t 

4-1-1 
INORGANIC ANALYSES DATA SHEET 

WET CHEMISTRY 

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

Matrix (soil/water): 

ACD Sample 
ID Number: 910403-102 

WATER 

------

SDG#: BOOFH5 ---------
Customer 
Sample ID: _BOOFH5 ________ _ 

Date Received: 10-May-1991 __ _ 

13 

Analyte Concentration Units Batch No. Date of Analysis 

_ Alkalinity 105 _Mg/1 _ 91-13 _8-Apr-91 - -Ammonia <0.20 Mg/1 91-09 _10-Apr-91 
-Bromide -- N/A - - - -

Chemical 02 Demand <5 _Mg/1_ _91-18_ _8-Apr-91 - --Chloride IC 7 Mg/1 91-42IA _19-Apr-91 
=Conductivity - -357 ::r umho/cm 91-14 _5-Apr-91 - -Dissolved Solids 242 Mg/1 91-23 __ 8-Apr-91 - - - -Fluoride SIE 0.4 _Mg/1_ 91-30 _3-May-91 
-Nitrate - -35 _Mg/1_ 91-42IA _19-Apr-91 
-=Nitrate Nitrogen N/A 

Nitrite <l Mg/1 91-42IA _19-Apr-91 
_:Nitrite Nitrogen N/A - -

Ortho Phosphate N/A - I Sulfate 37 Mg/1 91- 42IA _19-Apr-91 
-Total - -Organic Carbon <1 M fl 91-260 _13-Apr-91 

Halides 
_g - - -Total Organic 15 .::r- _Mg/1_ 91-21! _6-May-91 - - -=Turbidity 0.60 - NTU 91-22 _8-Apr-91 .,./ -- - - -- -_pH 8.1 .::r 91-39 _8-Apr-91 -- -

:omments: 



4-1-2 
INORGANIC ANALYSES DATA SHEET 

WET CHEMISTRY 

Oak Ridge K-25 Site 
jab Name: Analytical Chemistry Department 

Westinghouse 
Contract: Hanford Company 

1atrix (soil/water) : Water 

~CD Sample 
CD Number: 910408-029 ------

SDG#: 

customer 
Sample ID: 

BOOFH5 _______ _ 

BOOF94 _______ _ 

Date Received: __ 5-April-1991_ 

14 

Analyte Concentration Units Batch No. Date of Analysis 

_Alkalinity 99 _Mg/1_ 91-14 _ 9-Apr-91 - -Ammonia <0. 2 Mg/1 91-9 _10-Apr-91 -- - - -- --Bromide __ N/A - Chemical 02 Demand <:5 _Mg/1_ 91-19 _10-Apr-91 - -- - -Chloride IC 5 _Mg/1_ 91-45IA _19-Apr-91 
=Conductivity 

- -430 -:r umho/cm 91-14 __ 9-Apr-91 -- - -Dissolved Solids 298 Mg/1 91-23 10-Apr-91 
Fluoride -- -Mg/{];__ - - -22-May-91 SIE 0.9 .::r 91-35 

-Nitrate -- - - - -66 :r _Mg/$'- 91-45IA _10-Apr-91 
Nitrate Nitrogen __ N/A - -
Nitrite <:1 UT _Mg/<1 L 91-45IA _19-Apr-91 

-_Nitrite Nitrogen N/A 
- -

--Ortho Phosphate __ N/A - _Mg/i,L Sulfate 31 91-45IA _19-Apr-91 - - -Total Organic Carbon <:1 mg/1 91-260 _13-Apr-91 - Halides -- - - - -Total Organic <10 U.J ugf-1 91-21I _21-May-91 
=Turbidity - -- - - - -0.53 -:r NTU 91-22 _9-Apr-91 -- - - - -_pH 8.1 .:r 91-40 _9-Apr-91 -- - -

~onnnents: 
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ATTACHMENT 4 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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VOLATILE ORGANIC DATA VALIDATION CHECKLIST-FORM A-1 

2-ex:: /3 p / REVIE)\'ER: /lf,#- DATE: 

LABORATORY: L -?r CASE: ~av✓5- SDG: ~r7YF-
SAMPLES/MA TRIX: d ~ F//S-. ,_ / ,,. 0::::::-7 if 

./ / / / /-7 /1---
-

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 

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 repons 
TIC reports for each sample 
RIC reports for all samples 
Raw and corrected spectra for all detected results 

Present'?: 

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 . 
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 

Al-1 

Yes No 

-

NIA 



ql 'i • I ~' --' 349 r -,"') 

., 0 i fwi\ ·· E>-EN-SPP-002, Rev. 1 

Data Package Item 

Quantitation and calculation data for all TIC 
MS/MSD report forms 
RIC and quantitatio~ reports for MS/MSD 

Additional Data 
Moisture/% solids data sheets 
Reduction formulae 
Instrument time logs 
Chemist notebook pages 
Sample preparation sheets 

2. HOLDING TIMES 

Present?: Yes No NIA 

Complete the holding time summary form listing all samples and dates of collection and analysis . 

Were all samples analyzed within holding time? . (i (5'1 ~ /A,,;/ ' t:,,,, Yes J NIA 
'11 '-/1 /'7 \ _,, 7 ' ,, 

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. INSTRUl\-fENT 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? <f_;,;j No N/A 
"' 

Do all tunes on all instruments meet the tuning criteria? {§) No NIA 

Do all tunes on all instruments meet the expanded criteria? 

Has the laboratory made any calculation or transciption errors? 

Have the proper significant figures been reported? 

Yes No (iii) 
Yes~- NIA 

~No NIA 

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 INmAL CALIBRATION 

Is an initial calibration report provided for all 
instruments? 

Are all RSD values ~30% (2188 SOW)? 

Are all RRF values c!:: 0.05 (2/88 SOW)? 

<:ii) No NIA 

Yes~ NIA 

{BJ No NIA 

Al-2 
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Are all applicable RSD values S20.5% (3190 SOW)? 

Are all applicable RSD values S40% (3190 SOW)? 

Are all applicable RRF values within SOW limits (3190 SOW)? 

Are all erratic performance compound RRF values ~0.01 (3/90 SOW)? 

Yes 

Yes 

Yes 

Yes 

No @ 
No @~z 
No @ 
No <iii)_ 

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 panicular 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 
in which associated samples were analyzed? 

Are all RRF values ~0.05 (2188 SOW)? 

Are all % D values S 25 % (2/88 or 3/90 SOW)? 

Are all %D values S 40% (3190 SOW)? 

Are all RRF values within SOW limits (3/90 SOW)? 

Are all erratic performance compound RRF values ~0.01 (3190 SOW)? 

@_No NIA 

~ ' No NIA 

Yes @ NIA 

Yes No (Nt""j) 
Yes No ~ 

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? (@_No NIA 

Are TC~ compou~ds present in the laboratory bl~? exes:) No NIA 
C /ti,~'/ ;?-/4~ k-e.;5 2-~~~ ~ I/.-;-?? 7c.+ 

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. 

Al-3 
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4.2. FIELD BLANKS 

Aie TCL compounds present in the field blanks? Yes No @ 
ACTION: Qualify all detected sample results .S,.5 times the amount in any valid field blank as 
nondetects (U) and note the field blank results in the validation narrative. 

S. ACCURACY 

5.1 SURROGATE/SYSTEM MONITORING COMPOUND RECOVERY 

Aie any surrogate recoveries out of specification? 

Are any surrogate recoveries < 10%? 

Are any method blank surrogate recoveries out 
of specification? 

Yes~ N/A 

Yes(§) NIA 

Yes @_ NIA 

ACTION: Qualify all associated sample results as estimated (] 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 MA TRIX SPIKE RECOVERY 

Has an MS/MSD analysis been conducted per matrix 
in the sample group? 

Are MS /MSD recoveries within specification? 

Are there any calculation errors? 

<fi)__ No NIA 

Yes _Q__ N/A 

Yes @_ NIA 

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 (]) 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. 

Al-4 
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5.3 PERFORMANCE AUDIT SAMPLES 

Aie 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 SPIKE/MATRIX SPIKE DUPLICATES 

Aie RPD values within specification? 

Are there any calculation errors? 

62 No NIA 

Yes~ NIA 

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 > SxCRQL 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 ~ 
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 @ 
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? 

Are retention times for any internal standard outside the 
± 30 second windows established by the most recent calibration check? 

YesG~ NIA 

- Yes @_NIA 

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). 

Al-5 
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8. COMPOUND IDENTIFICATION AND QUANTIT A TION 

8.1 COMPOUND IDENTIFICATION 

Are detected compounds within ±0.06 relative retention time units of the 
associated calibration standard? Yes@ NIA 

Are all ions at a relative intensity of :::: 10% in the standard spectra present in the 
sample spectra? Yes c:?§2_. NIA 

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? 

Are molecular ions present in the reference specrum present 
in the sample spectrum? 

Yes@_ NIA 

@_ No NIA 

Yes No@_ 

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 QUANTIT A TION LIMITS 

Has the laboratory used the correct RRF values and internal 
standard(s) for quantitation? 

Are results and quantitation limits calculated properly? 

Has the laboratory reponed the sample quantitation limits 
within SxCRQL values? 

~ __ No 

~No 

{9 _No 

NIA 

NIA 

NIA 

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 SOW1 

Has the laboratory properly identified and coded all TIC? 

Yes w NIA 

Yes@ NIA 

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) . 

Al-6 

) 



' 

96 ~ 3~96Wll!. ~:b· -EN-SPP-002, Rev. 1. 

9. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

Yes~ NIA 

Yes®-N/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. 

Al-7 



HOLDING TIME SUMMARY - FORM 8-1 

SDG: ~ /J REVIEWER: /_~/1 :/(-}-- DATE: o / 1 le.: ') 
/ / / I - - · 

PAGE~OF _.L 

COMMENTS: 

PREP. ANALYSIS 
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

da'rtlJ £/?'ff . ?, ?,y11/ ~Is-;~ o/ -,--/L-,--_ 
_,,7 -;-- - -/--,._,,1 

/2?1?r PL/ ~I' #,~ 
/ ~/;~/ / ,.,,,.,,,-- ::;z-- dL/J~ .. ~-

' -
,,, 

-. 

. 

- -- --- - - - - -
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3A 
WATER UOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name:MARTIN MARIETTA Contract:0288 

Lab Code: K25 
G 

Case No.: Gl32-001SAS No.: NA SDG No.: BOOFH5 

Matrix Spike - EPA Sample No.: BOOFH5 

I SPIKE 
I ADDED 

I SAMPLE I MS I MS 
ICONCENTRATIONICONCENTRATIONI % 

I QC 
ILIMITS 

I COMPOUND . I Cug/L) I Cug/L) I Cug/L) I REC ti REC. 
1-------=----------------1---------1-------------1-------------~-::.%:-----
I 1,1-Dichloroethene ___ l 50.001 0.001 36.00l_.....-72/:61-145 
I Trichloroethene ____ l 50.001 0.001 31.001/6r~71-120 
I Benzene ________ ! 50.001 0.001 40.00'1'_/80~76-127 
I Toluene ________ ! 50.001 0.001 36.00'{fl2~76-12S 
I Chlorobenzene _____ l 50.001 0.001 3~.0~ 75 175-130 
1 ____________ 1 ____________ 1 _______ ----'---

I SPIKE I t1SD I MSD I I 
I ADDEO ICONCENTRATIONI % I % I QC LIMITS 

COMPOUND I (ug/l) I Cug/L) I REC ti RPO ~~I RPO I REC. 
l••••c•=•••••••••=•••••••l•••-•---•l•-•••••••••••.ly-•••)•-•-~•••-••I•••••• 
I 1,1-Dichloroethene ___ l 50.001 33.0o'f/65VI 10~_,,,.-t 14 161-14? 
I Trichloroethene ____ l 50.001 28.00_1/55~1 lcr'/; 14 171-120 
I Benzene _______ ! 50.001 38.00':f_,.,.., 76✓./I 5v":I 11 176-127 

Toluene________ 50.001 ,J.0C11/66V"~I 81/ 13 176-125 
Chlorobenzene_____ 50.001 36.0CU" 701 5 I 13 175-130 
------------ _____ 1 _______ 1 ___ 1 ___ 1 ___ 1 __ _ 

t Column to be used to flag recovery and RPO values with an 

* Values outside of qc limits 

RPO: 0 out of 5 outside 1 imits 
Spike Recovery: 5 out of 10 outside limits 

COMMENTS: 

FORM III UOA-1 l/87 Rev . 
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6A 
UOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name:MARTIN MARIETTA Contract:0288 

AS ~lo. : ~lA Lab Code: K25 Case NoG132-0Q1G SDG No8OOFH5 

Instrument ID: 70 2 Calibration DatelsJ:3/2?/91 

Matrix: (soil/water> WATER Level:llow/med) LOW Column:lpack/cap) CAP 

40 

Min RRF for SPCCCI> = 0.300 t0.250 for Bromoform> Max %RSD for CCCC*I = 30.0~ 

ILAB FILE ID: 
IRRF100=>1J8'734 

RRF20 =>08533 
RRF1'50=>0853'5 

RRF50 =>08532 
RRF200=>08536 

'------------------------------------- ---
I I I 

COMPOUND IRRF20 IRRF5 0 IRRF1001RRF1501RRF2001 RRF 
% 

RSD I 

l=====----=-===============•l======l==•--=l=•=•==I••---- =---•-I=•---- ---•• f 
I Ch l orornethane ________ ~~ . 919 I . 888 I . 9281 
IBromomethane ________ l 1.'7041 1.4771 1.4691 
IUinyl_Chloride _______ * 1.1701 1.1041 1.1341 
IChloroethane________ .7941 .7841 .7631 
IMethylene_Chloride _____ 1.6421 1.5981 1.6261 
!Acetone___________ .162 .0791 .1251 
ICarbon_Disulfide ______ 2.960 2.9731 2.6601 
11,1-Oichloroethene _____ * 1.603 1.6331 l.4911 
11,1-Dichloroethane _____ 1~ 2.963 2.8781 2.9651 
11,2-Oichloroethene_t total)_I 1.533 1.5801 1.5321 
!Chloroform _________ * 3.448 3.4041 :..3651 
11,2-Dichloroethane _____ 1.648 1.6111 1.6751 
12-Butanone_________ .092 .1141 .058 
11,1,1-Trichloroethane ___ .628 .6171 .652 
!Carbon Tetrachloride____ .570 .5711 .~92 
IVin y l_Acetate________ . 092 .120 I .136 
Bromodichloromethane____ .749 .7391 .309 
1,2-Dichloropropane ____ * .406 .4121 .464 
c1s-l,3-Dichloropropene __ l .587 .5851 .631 
Tr1chloroethene _______ l .5091 . 4591 .461 
Dibromochloromethane ____ l .6151 .6071 .658 
1,1,2-Trichloroethane___ .3571 .3381 .372 
Benzene___________ .9741 .9241 1.016 
trans-1,3-Dichloropropene_l .4431 .4621 .499 
Bromoform __________ ~~ .4021 .3811 .~19 
4-Methyl-2-pentanone ____ l .2721 .2361 .253 
2-Hexanone _________ l .1421 .0871 .148 
Tetrachloroethene______ .4651 .4721 .438 
1~1,2,2-Tetrachloroethane_l .5211 .4801 .?6? 
Toluene ___________ * .7901 .7941 .7721 
Ch 1 orobenzene ________ ~~ 1. 023 I 1. 023 I . 9891 
Ethylbenzene ________ * .4761 .4721 .4551 
St~.)rene___________ .7881 .8221 .7841 
Xylene_(total)_______ .4701 .4741 .4591 

.900 
1.386 
1.089 

.757 
1.566 

.095 
2.512 
1.415 
2.883 
1.496 
3.273 
1. 612 

.070 

.622 

.561 

.126 

.768 

.413 

.592 

.419 

.613 

.349 

.960 

.470 

.385 

. 248 

.129 

.446 

. '546 

. 780 
1. 008 

.4,9 

.789 

.463 

.9611 
1. 4971 
1. 1651 

.8041 
1.507 

.101 
2.692 
1.507 
3.160 
1. 592 
3.556 
1. 763 

.059 

.636 

.',79 

.129 

. 784 

.462 

.592 

.4331 

.6251 

.3591 

.9841 

.4781 

.4111 

.2561 

.1391 

.4301 

. '586 I 

.7741 
1. 020 I 

.4531 

.8101 

.4701 

.919 
1. 467 
1.133 

.781 
1.588 

.113 
2.760 
1. 530 
2.970 
1.547 
3.409 
1. 662 

.079 

.631 

.?74 

.120 

.770 

.431 

.597 

.4561 

.6241 

.3551 

.9721 

.4701 

.3991 

.2531 

.1291 

. 4',0 I 

.5391 

.7821 
1.0121 

.4631 

.7981 

.4671 

3. 1ft 
3.21 
3.2• 
2.51 
3.41 

28.71 
7.31 
5.8• 
3. Bil 
2.51 
3. 1 • 

~ 
2.21 
2. 0 I 

14.31 
3.61 
6. 7• 
3.21 
7.51 
3.2 1 
3.51 
3.5 1 
4.41 
~ ~ H 
?.31 

19.1 1 
3.9 1 
7 .5 1 
1. 3• 
1. 4* 
2.3• 
2.1 1 
1. 31 

2c••••••••••••••••s•••••••••••••••••••••••••••••••••••••••••••••••••••••••• t 
Toluene-dB ---------8 r om of l u or ob en z en e ____ _ 
l,2-Dichloroethane-d4 __ _ 

1.2041 1.1221 1.1161 1.2031 l.1651 1.1621 3.61 
.6891 .6661 .0281 .6861 .6931 .6731 4.0 1 

1.4571 1.3251 1.3681 1.4331 1.4961 1.4161 4.9 
___ 1 ___ 1 ___ 1 ___ 1 ______ , __ 

FORM U t UOA l/87 Re • 
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Lab : . .:;Li e : Case: ., ._ . . 

I :1s-: :,. '..lm e 11 t T~. • 

... .I.I. ~ 

2A 
!CS !N I T: AL CAL I2FA7:~~: :ATA 

C0n-crac t: 

G OI" .~ • . ~ '1- ' 13;2-o ... c ~.:, i.• L • •. SDG 

Ca l i ~ rati ~n Date ( s ): ~} 3 / c~ E· I q 1 

'" ­•' '-'. 300FE5 

C3/ 0.S/9 1 

'-"' .. ".1. 

Ma tr i x : l ECil / water ) WATEE :~ve i : l!ow/ me d~ _L_Q_½_' __ C0lu~n: ; ~a ck / c ap ) ~r~A~P _ _ 

Mi n R~F f0 r EPCC ( ~ ) = C. 3C: ' C. :5 0 f o r 3 ~o moform ) ~ax %8SD fo r see r$ ) 30 . C~ 

;LAE FI LE ID : 
; RR=' lOO = IC30308 

R~== = -:- c:,03oe 
RR F : C~ = : C 4 C 3 Cl 8 

I 

RRF50 = ICZ Q308 
RRF200= I:50308 

<>, 

·'" 
COMPOU ND ;RRF20 :RRF5 C ;RRF10• : RRF1 50:RRF200: RRF : RSD : 

'- - -- - - -- - ---------------- - - · ------ · ---- - -1------ ' ------ 1- ----- 1------ ' ----- : ,--------------------------- .------ ,------,------ ,------,------ ,------ ,-----, 
;ch: c romethane _________ u 3 . 076 : 3 . 177: 3.012: 2 . 926 : 3.010 : 3. 040 : 3.1: 
: Bromomet hane_________ : . G07: : . S93 ; 1. 894 : l. 7:,0: : . 730 : : . 856 : 6. 2 : 
; \' i::yl Chlc-ride ________ :r : • 3 09 : : . 2:}8 : 2. 237 ! 
; Cr,:.,.:, r oe: t !:a ne _________ _ : . (; 99 : 
· ~e:~yl ~~~ ~t l 0 r ii2 _______ _ 

- -. - :_• I 

f_,,: ~- :..: r: e __________________ _ ,:'~~ I 

·-· - ._,, ' 
Carj~n Disul!ide _________ _ ~ 268 

; 1,:-Jich ~r c e ~hene ______ • 1 . 53• : 
; 1,:-Ji~~ o r oethan e ______ = 3 . 97 5; 
, 1 , :-Jich o r c ethene ( T~ta~ ; _ : :. 569 ; 
; Ch l 0~o f o rm ___________ * 3 . 64 1; 
:1 , 2-D i chla r oeth ane ______ , 3 .214 : 
: 2-3u~anon e ___________ J .171 : 
; 1, : ,1-Tri chlo r oethane ____ 0 .502 ; 
: carto n ~~ trach l oride ____ J . 5Cl ; 
;Vi~y: Acetate _________ 0 .512 : 
: Bro ~cdi~hlo r o methane ____ , 0. 912 : 
::,2-~ictlc r oprc pane _____ • 0 . 61 3; 
: ci:::-:.. 2 -0i chlo ro p ro p e1~e__ _ CJ . 525 : 
: T:~-=.1· .. s-:.. , ::, -D ich l. o r opr·~;'e :1~ _ . 0 . 377 : 
' 7 r i:tl: r c e~hene __________ _ 
:J ibr:=ochlc r o~ethane ____ _ 
; :,:,:-~ri~hl~roetta ne ___ _ 
: Be!1zet:e ---------------

0

\ ~ 1 "7 I 
) •\.)~ I I 

:, . 7 4 9 
J . 46 3 
1.272 

; B~c ~vf (.)r~---------~ Cl . 564 
: ~-~e ~hyl - 2- Pentanone ____ _ 
: : - Hexancne __________ _ 
: T~trachl0 r oe thene ______ _ 
; ! ,: , :, 2 -Te trach l o r oethane_~ 

:: . 347 
0. 675 
0. 482 
0 . 7 :6 

; Tc·: ~~ enc-_____________ .l 0 . 812 : 
; Cl·. 2. •;,1 .. ·~ ·0~ 11z e ! ~e _________ ~ 1. C 11 : 
: ~ t:: :.· 2. t ,c !l ~:,.= !1 e _________ -~ (: . 4 7 5 ; 
'3tyre~e __________________ _ 
; Xyl~n ~ t ~t a l) __________ _ 

~; . 317 : 
~ . 485! 

, ·,ao, 
- • ,.. 1 .., 1,..1 I : . 07·5: 
:: . C:7: : •""'I '1 JI l'j I 

.:., • ~ ""t.t..., I 

: . ::: .15 '. .::: • O 18 : 
,. f:' ") ") I 3 . 426 : .,_I .:..,_ I 

:. 462 : :. 4-9 2: 
-1 . :::s: 4 .429 : 
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0 . l 5 'J: 0 . 161 : 
Cl . 534 ; 8 .607: 
J . 542 : 0. 603 : 
0. 518 : 0 .716 : 
0 . 997,,; 1. 095 : 
0. 655 : :J . 691 : 
0 . 63 0; 0 . 749 : 
0. 4 3 9 : Cl . 54 7 ; 
j , 33 8 : :) . 37 2: 
'J . S l8: C: .920 : 
J. 467 ; CJ . 516 : 
1 .251 ! 1.298: 
o.so o: 0 .697 : 
0 .362: 0.423 : 
C.622: 0 .763 : 
0 .441 : 0. 47• : 
~} . 672 ! 0 . 717 ; 
0 .795 ; 0.834 : 
C.971 ; 1. 034 : 
0. 455 : Cl .484 : 
0. 803: 0 . 872: 
:: . 430 : 0. 516 : 

2 . 192 :: . 2 2 0! 
(J Q(l~ .. . _, .... - :: . 98 3: 
.., ,-. " ,..., : G Q '7 ' 
.:- • ._i.:,, .:.., I - • ._, - • I 

r, ·- C Q ' -, '7 "") ,.., I 
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~ • 1,.., ....,.i,J I :.2 30 ; 
ii ? 1 P, ' 
~ • I..) ""%._,' I c; _411 : 
:. sss : : .:1 0: 
3. 7 :1. 4 : 3. 695 : 
3.156 : 3. 145 : 
0 . 147 ' 0. 144 : 
0. 62 :.: 0 . 65 0; 
0. 600 : 0 . 617 : 
C. 473 : 0. 437 : 
1.01 0: 1. 121 : 
0.4 71: C. 7 49 : 
CJ .7!":3 ; :J .8 04 : 
0.5::30 ' C. .6 4 1 : 
~} . 35 5 : '.:;. 3 5 3: 
C. 9 'J 7 : r\ () •j (:I I 

... t • .:J ..:,.~1 I 

C . ~98 ; ,., f: 1 • I 
.. , • ...,I ~ ~ I 

,.., ..,.., 1 
l. • .:,_._J l..) I : . 2 21: 
0 . 698 : 0 .720: 
o. ~1 9 : G. 442 ; 
0 .5 S l : ,·, r:: ':>,, ' 

'..) • ..,J \J L. t 

0. 43: :· 0 . 418 : 
0 . 7 37 ; C. 757 : 
0. 788 : 0. 792 ; 
C. 97 5: 0 .967 : 
Cl. 458: 0. 461: 
r , R,; r;; , u . . _ .. ..,, t G.8 17: 
Cl . 486 : 0. 48 1 ; 

l.C50! 5 . £1 : 
>"\ r, '7 ,-, : .-, C : 
_:.• !..I I..:,. 1 .,:_ • U 1 

. :-, ,, o<:[I··a, 
~- ·--~\,. . ' ! J.·'"'> 
2.370 : 3.::: 
1.440 : 
4 .2 63: 
1.59 7 : 
3. 715 : 
3 .195 : 
Q, j,_ 55 : 
0 .583 : 
0 . 573: 
0. 531 ; 
l.C 40 : 
Cl .636 ; 
(; . 692: 
0. 5 1 7 : 
0 . :.54 ! 

0. 8 6 t1 ; 
0 . 491 : 
-. r, t; P,_ I 
~ • i:.,...,,u I 

0 . 656; 
•· \ ':1 QQ I 
V. \.J.j'"' I 

0 .6 37: 
0.4 49 : 
G. 72 E: 
o. so.~: 
0 . 99 2: 
0 . 46 7 '. 
o.e21: 
0 .490: 

!;, • 4* 
.;, 6 tt 
~ ,:, I 

- • \J' 

2. 1* 
2. 0 : 
7 . 2 : 

10. 1 : 
·S. 6 : 

20.4 : 
8.3 : 

!.6.5t 
16. 4 ; 
'""" 7 1 ... U, I 

3. 6 
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..:., . \,,,. 

:::: , , 
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~.s : 
;. 6~ 
,., ~ ,t 
- • V ' 

3 .·Off 
2.7t 
"l ,, 
·J ..... 

3 . 1 
------ -------- -- ·-- -- --------- ------- ---- -----------------=---------- -------
':'" c:. ·~e!1e- ,:E : . 023: :. 023: 1. 072 ; 1.0 16 : :.0 10 : 1 . 0 3 1! .-, /'. 

.:. . ~ ' 
:~r ~~o ~: ~~~o jen=ene :.) . 5-<.1 : C. 534 ; 0 . 581 : 0 . 547 : c,. 5 3 6: (; . 5 ·18: 'j r. 

V • ._; 

: ~ :.-:· :. •:!11 ..:•rc e t. hane - d. ·1 I 2 .442: :: .433 : 2 . 559 ; :2.·'i 60 : 2 . 415 : 2. 462: 
,.... 

~ ! 
- • .., t 

~ORM VI VOA : / 37 :::~.=t.r 



7A 
VOLATILE CONTINUING CALIBRATION CHECK 

Lab Name:MARTIN MARIETTA Contract:0288 
C. 

lk1t,t,jf IS 
L~b Code: K25 

Instrument ID: 70 

Lab Fi le ID: >08655 

Case No.: Gl32-001SAS No.: NA 

2 Calibration Date: 4/05/91 

Init. Calib. Date(s):3/25/91 

SOG No.: BOOFH'i 

Time: 9: 07 

Matrix:(soil/water) WATER Level:Clow/med) LOW Column:Cpack/cep) CAP 

80 

Min RRF'50 for SPCC(t) • 0.300 C0.250 for Bromoform) Mex "D for CCC(*)• 25.0' 

I 
COMPOUND RRF IRRFS0 "D 

/ 

---------------------------t------ . ,~---,~----y✓ Chloromethane ________ t .9191' ,,..✓.e26'1 A0.2 y 
Bromomethane ________ l l.467r"l.256( 14.4 I 
Vinyl Chloride * 1. 133 I 1. 030 I 9.1 * 
Chloroethane . 7811 .7S61 3.2 I 
Methylene_Chloride 1.S88 I 1.4201 10.6 I 
Acetone .1131 .066~LI 
Carbon_Disulfide 2.7601 2.0231 6.7 I 
1,1-Dichloroethene • 1.5301 1.4181 7.3 • 
1,1-Dichloroethane t 2.9701 2.7831 6.3 # 
1,2-Dichloroethene_(total)_I 1.5471 1.3441 13. 1 I 
Chloroform * 3.4091 3.0S71 10.3 • 
1,2-Oichloroethane I,,. 1.6621 1.5671 5.7 I 
2-Butanone I .0791 .1331~ 
1,1,1-Trichloroethane I .6311 .567 .2 I 
Cerbon_Tetrachloride I .5741 .508 11.6 I 
Vinyl Acetate I .120 .097 19.1 I 
Bromodichloromethene I .770 .663 13.9 I 
1,2-Dichloropropene * .431 .400 7.2 * 
cis-1,3-Dichloropropene_l .597 .528 11.6 
Trichloroethene I .456 .432 5.4 
Dibromochloromethene .624 .522 16.4 
1,1,2-Trichloroethene .3S5 .316 11.1 
Benzene .972 .840 13.'5 
trens-1,J-Dichloropropene_l .470 .423 10.1 
Bromoform t · .399 .336 15.9 i 
4-Methyl-2-pentenone I .253 .238 d:b: 
2-Hexanone I .129 .086 3 
Tetrechloroethene I .450 .4031 10.4 I 
1,1,2,2-Tetrachloroethene_l .539 .4761 11.7 I 
Toluene * .782 .7321 6.4 * 
Chlorobenzene t 1. 012 .9431 6.8 t 
Ethyl benzene * .463 .4291 7.4 * 
Styrene .798 .7411 7.2 
Xylene_(totel) .467 .4331 7.3 

------------------------------------------------, Toluene-dB _________ 1.1621 1.2621 
Bromofluorobenzene_____ .6731 .7101 
1,2-Oichloroethene-d4 ___ 1.4161 1.4771 

8.6 
5.5 
4.4 ___________________ 1 ___ 1_· __ _ 
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7A 
VOLATILE CONTINUING CALIBRATION CHECK 91 

Lab Name: MARTINMARIETTA Contract: _0_2_8_8 ___ _ 

Lab Code: K-25 Case No.: G132-0c:il c. SAS No. : ____ SDG No. : BOOFH5 

Instr~ment ID: 5100 Calibration date: 04/10/91 Time: ~0~7_1_0 __ 

Lab File ID: YTD0410 Init. Calib. Date(s): 03/08/91 03/08/91 

Matrix:(soil/water) WATER Level : (low/med) ~L-P-W __ Column:(pack/cap) _c_A_P __ 

Min RRF50 for SPCC(#) = 0.300 (0.250 for Bromoform) Max %D for CCC(*) = 25.0% 

I I I I I ~~~,J'L 
: COMPOUND : RRF :RRF50 : %D : tl/µir, 
===========================:======0==~=~~===~ 
Chloromethane _______ # 3.040'J/~~82ZJ" A.27. 
Bromomethane ________ : 1.85&, 1.756'-(' 5 . 4 , 
Vinyl Chloride _______ * 2.253: 2.083: 7 . 5 * 
Chloroetharie ________ 1.050: 1.130: - 7.6 
Methylene Chloride _____ 2.072' l.891~, 8 : -:;-ft~:r-
Acetone __________ 1.820 1.189: 4 . : 
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-Dichloroethene (Total)_: 1. 597 1. 452: 9 .1. 
Chloroform ________ * 3.715 3.498' .¼* 
1, 2-Dichloroethane_____ 3. 195 2. 356 (26~~) : 
2-Butanone _________ : 0.155 0.179 -15':5 : 
1,1,1-Trichloroethane ___ 0.583 0.439 24-1_: 
Carbon Tetrachloride ____ 0.573: 0.384 ~33. -~ 
Vinyl Acetate _______ 0.531: 0.680 . J: 
Bromodichloromethane ____ J. 040: 0. 714 ~ : 
1,2-Dichloropropane ____ * 0.636: 0.538 , 15.4 * 

: cis-1, 3-Dichloropropene __ : 0. 692: 0 . 589: 1! ..... 9 ___ : 
: Trans-1, 3-Dichloropropene_: 0. 517: 0. 336 ~: 
:Trichloroethene ______ 0.354: 0.397 :~: 
: Dibromochloromethane____ 0. 864: 0. 526 t ,3S ,1.. -f 
: 1, 1, 2-Trichloroethane___ 0. 491: 0. 348 i:::-29 ~ 

i 
I 

I 

I 

:Benzene __________ 1.256: 1 . 1s1 : 8.4 : 
:Bromoform _________ # 0.656 ' 0.330!~ / 
: 4-Methyl-2-Pentanone____ 0. 399 0 .190 :<:$2 .A~ J 
2-Hexanone _________ 0.637 0.490: 23.1 
Tetrachloroethene _____ : 0.449 0.380: 15.4 
1,1,2,2-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-dB ________ _ 
Bromofluorobenzene ____ _ 
1,2-Dichloroethane-d4 __ _ 

1.031: 1 . 154l-11 . 9 
0. 548: 0. 538: 1. 8 
2.462: 2.112: 14 . 2 

. FORM VII VOA 1 /87 Rev 
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EPA SAMPLE NO . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VBLK02 116 
Lab Name : MARTINMARIETTA Contract: -P-2~8_8 ___ _ 

Lab . Code: K-25 Case No . : G132-0o\~SAS No.: 

Matrix: (soil/water) WATER 

SDG No. : BOOFH5 

Lab Sample ID: 910410-052 

Sample wt/vol: 5,0 (g/mL) l1L._ Lab File ID : YBK0410 

Level : (low/med) _L_o-w __ Date Received : 

% Moisture: not dee . Date Analyzed: 04/10/91 

Column: (pack/cap) ~GA~P.__ Dilution Factor : .1~,~P __ _ 

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

74-87-3---------Chloromethane _______ _ 
74-83-9---------Bromomethane ________ _ 
75-01-4---------Vinyl Chloride _______ _ 
75-00-3---------Chloroethane ________ _ 
75-09-2---------Methylene Chloride _____ _ 
67-64-1---------Acetone ___________ _ 
75-15-0---------Carbon Disulfide ______ _ 
75-35-4---------1,1-Dichloroethene _____ _ 
75-34-3---------1,1-Dichloroethane _____ _ 
540-59-0--------1,2-Dichloroethene(Total) __ 
67-66-3---------Chloroform _________ _ 
107-06-2--------1,2-Dichloroethane _____ _ 
78-93-3---------2-Butanone _________ _ 
71-55-6---------1,1,1-Trichloroethane ___ _ 
56-23-5---------Carbon Tetrachloride ____ _ 
108-05-4--------Vinyl Acetate _______ _ 

' 75-27-4---------Bromodichloromethane ____ _ 
' 78- 87-5---------1,2-Dichloropropane ____ _ 

10061-01-5------cis-1,3-Dichloropropene ___ : 
10061-02-6------Trans-1,3-Dichloropropene __ : 
79-01-6---------Trichloroethene ______ _ 
124-48-1--------Dibromochloromethane ____ _ 
79-00-5---------1,1,2-Trichloroethane ___ _ 
71-43-2---------Benzene ___________ _ 
75-25-2---------Bromoform __________ _ 
108-10-1--------4-Methyl-2-Pentanone ____ _ 
591-78-6--------2-Hexanone _________ _ 
127-18-4--------Tetrachloroethene ______ , 
79-34-5---------1,1,2,2-Tetrachloroethane __ : 
108-88-3-------- Toluene ___________ _ 
108-90-7--~-----Chlorobenzene ---------100-41-4--------Ethylbenzene_-_______ _ 
100-42-5--------Styrene ___________ _ 

' 1330-20-7-------Xylene (total) _______ _ 

'11 k 110 '110 -OJ:1.- FORM I VOA 

1 
10 
10 
10 

5 
18 

5 
5 
5 
5 
5 
5 
3 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
3 
5 
1 
5 
5 
5 
5 
5 
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SEMI-VOLATILE ORGANIC DATA VALIDATION CHECKLIST- FORM A-2 

PROJECT: 7t72' I REVIEWER:~ 

LABORATORY: CASE: ----• SDG: 

SAMPLES/MA TRIX: 

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 

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 

Present?: 

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 
TIC ~ports 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 
Quamitation and calculation data for all TIC 
MS/MSD report forms 

A2-1 

Yes No NIA 

✓-~-
-~~ -
.J::::::' -- -

£y-
~-= v-
~­
~­y-- -

.L 
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Data Packa~e Item 

RIC and quantitation repons for MS/MSD 
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? 

Were all samples analyzed within holding time? 

Present?: Yes No NIA 

Yes ~ NIA 

~No NIA 

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 (]). 

3. INSTRUMENT CALIBRATION, TIJNING AND PERFORMANCE CHECKS 

3.1 GC/MS TUNING AND PERFORMANCE CHECKS 

Is a DFTPP tune repon present for each applicable 12h period? 

Do all tunes on all instruments meet the tuning criteria? 

~o 

~No 

Yes No 

NIA 

NIA 

-4'f2 Do all tunes on all instruments meet the expanded criteria? -

Has the laboratory made any calculation or transciption errors? 

Have the proper significant figures been reponed? 

Yes u;:) .NIA 

~-No NIA 

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 INmAL CALIBRATION 

Is an initial calibration repon provided for all 
instruments? 

Are all RSD values s;30% (2/88 SOW)? 

Are all RRF values ~ 0.05 (2/88 SOW)? 

Are all applicable RSD values S20.5% (3/90 SOW)? 

Are all applicable RSD values S40% (3/90 SOW)? 

A2-2 

~ NIA 

Yes~ NIA 

t[i)_.No NIA 

Yes No ~ 
Yes No @ 

) 
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Are all applicable RRF values within SOW limits (3190 SOW)? Yes No <f!iiJ_. 
Are all erratic performance compound RRF values ~0.01 (3/90 SOW)? Yes No {ffi0_ 
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 panicular 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 repon present for all 12-h periods 
in which associated samples were analyzed? 

Are all RRF values ~0.05 (2188 SOW)? 

Are all %D values :s;25% (2188 or 3/90 SOW)? 

Are all %D values :s;4-0% (3190 SOW)? 

Are all RRF values within SOW limits (3190 SOW)? 

Are all erratic performance compound RRF values ~0.01 (3190 SOW)? 

QNo NIA 

~ No NIA 

Yes Q_NIA 

Yes No <§ii:) 

Yes No a[0.. 
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 %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 extraction batch? 

Are compounds reported in the laboratory blanks? 

~No NIA 

Yes ('Nod NIA 

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 
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4.2. FIELD BLANKS 

Are compounds reported in the field blanks? Yes No <iJii::2 
ACTION: Qualify all detected sample results .s_s times the amount in any valid field blank as 
nondetects (U) and note the results of the field blanks in the validation narrative. 

S. ACCURACY 

5.1 SURROGATE RECOVERY/SYSTEM MONITORING COMPOUND RECOVERY 

Are any surrogate recoveries out of specification? 

Are any surrogate recoveries < 10%? 

Are any method blank surrogate recoveries out 
of specification? 

Yes@ NIA 

Yes @) NIA 

Yes@_ NIA 

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 MA TRIX SPIKE RECOVERY 

Has an MS/MSD analysis been conducted per matrix 
in the sample group? 

Are MS/MSD recoveries within specification? 

Are there any calculation errors? 

; 

Yes 

Yes 

Yes 

~ NIA ·-
No <iiiA) 

No <!!fi2_ 
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 o[(Q· 
ACTION: Note the results of the performance audit samples in the validation narrative. 

6. PRECISION 

6.1 MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

Are all RPO values within specification? 

Are there any calculation errors? 

Yes No cf{iO 

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 RPO values acceptable? Yes No <§iQ 
ACTION: Note the results of the field duplicate samples in the validation narrative. 

6.3 FIELD SPLIT SAMPLES 

Are field split RPO values acceptable? Yes No~ 

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? 

Are retention times for any internal standard outside the 
± 30 second windows established by the most recent calibration check? 

Yes~_N/A 

Yes~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). 

A2-S 
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8. COMPOUND IDENTIFICATION AND QUANTIT A TION 

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 .!: 10% in the 
standard spectra present in the sample spectra? 

Do the relative intensities between the standard and sample 
spectra agree within 20%7 

Have all ions > 10% in the sample spectra that are not present 
in the standard spectra been reviewed for possible 
background contamination? 

Are molecular ions in the reference spectrum present 
in the sample spectrum? 

Yes 

Yes 

Yes 

Yes 

Yes 

No @_ 

No <:§2 

No (§iD _ 

No Gj;) 

No ~ 
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-rontamination 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 cw standards for quantitation? No NIA 

Are results and quantitation limits calculated properly? @ No NIA 
; 

Has the laboratory reported the sample quantitation limits 

~ with in 5xCRQL values? No NIA 

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? 

Has the laboratory properly identified and coded all TIC? 

~o 

~No 

NIA 

NIA 

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 SJ>ecified 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 
(J N). 

7 

) 



9. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

Yes@--NtA 

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. 
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HOLDING TIME SUMMARY - FORM 8-1 

SDG:b"'a,r.v.ri REVIEWER: 
✓ ,,, 

A / /t#-· DATE: ~~s;-1:z PAGE_l_OF L 
COMMENTS: ~ v 0 

PREP. ANALYSIS 
FIELD ANALYSlS DATE DATE DATE HOLDING HOLDING • 
SAMPLE 'D TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

ffecr; ~ ;--11.J /:{A/// =?/27?fl '-I/?#/ Cr'/;//7/ // 1/ uJ 
lf,e-;;? ;:-9( .b 3//319/ 1/~ i/f/ ij;/Jh/ ~ // t'-';z ? 

' 
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... ,- I . 
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SEMI UOLATILE CONTINUING CALIBRAT I ON CHECK 

Lab Name:MART!N MARIETTA Contract:0288 
olC 

Lab Code: K25 Case No.: G132-0HSAS No.: NA 
SooFHS"' 

SDG No.: 44A-

Instrument ID: 70 ~~3 Calibration Date: 4/ll/91 Ti me: 8: 14 

Lab File ID: >11277 !nit. Calib. Date ( s):03/25 / 91 03/21:,/91 

Max %0 for CCC(* ) • 25. 

I 
I COMPOUND I RRF IRRF?0 I %0 I 

:;~:~::==========•====•-•===!=~~;;;~;~~~;~:~ 
Ibis r.2 -Ch loroeth '.J l ) ether __ l 1. 752'f 2. 088Y' 19. 2Y 
12-Ch lorophenol _______ l 1.4941 1.6361 9.5 I 
11,3-Dichlorobenzene ____ 1.3741 1.5371 11.9 
11,4-Dichlorobenzene _____ * 1.2311 1.3661 11.0 * 
18enz y l_alcohol_______ .9071 .9281 2.2 
11,2-Dichlorobenzene _____ 1.1901 1.3131 10.3 
12-Meth y lphenol _______ 1.3101 1.5501 18.3 
lbis ( 2-chloroisopropyl ) etherl 2.9021 3.2311 11.3 I 
14-Methylphenol _______ l 1.2461 1.2081 3.0 I 
IN- Ni troso-di-n-propylamine_~~ 1.4641 1.3801 5.7 ~~ 
IHe xachloroethane ______ l . 5771 .5781 .0 I 
INitrobenzene ________ l .5051 .5171 2.3 
I Isophorone 

7

1 1.0921 1.1281 3.4 
12-~~ i t ropheno 1 ________ * . 2471 . 258 I 4, 4 * 
12 , 4- Dimethylphenol_____ .4521 
18enzoic_ac~d________ .2261 
lbis f ~-Chloroethox y )met hane_ l 
2, 4 -D i chlorophenol _____ * 
l,2, 4~Trichlorobenzene __ _ 
Naohthalene ________ _ 
4-Chloroaniline ______ _ 

.6711 

. 3321 

.323 1 

.9401 

.5171 
Hexachlorobutadiene _____ * . 1661 

.4481 . 8 

.2391 ?.5 

.7101 5.8 

.3201 3 .8 .. 

.3431 6. 1 
1.0161 8.2 

.5641 9.2 

.1751 5.3 * 
4-Chloro-3-methylphenol __ * .4201 .4271 1.6 * 
2-Methylnaphthalene _____ l .5951 .608 1 2.1 
Hexachlorocyclopentadi~ne_# .3041 .2891 ?.1 I 
2,4,6-Trichlorophenol ____ * .5061 4251dt;)' * fif 

.. 443 I O . .I .,,,-r.7 ~l 2,4,5-Trichlorophenol .3391 
2-Chloronaphthalene 1.1741 1.2281 4.6 I 
2-Nitroaniline .6511 .7111 9.2 I 
Dimeth y lphthalate 1.3161 1.5101 14.8 
Acenaphthylene 1.6091 1.8421 14.5 
2 , 6-Dinitrotoluene .363 .1 .35SI 2.2 
3-Nitroaniline . 3821 .2961 22.5 
Acenaphthene ________ * 1.1111 1.1481 3.3 * 
2 , 4 - D i n i t r o p h e n o 1 ~~ • 2 5 2 I • 18 4 I 2 7 . 2 ~~ 

14-Nitrophenol I .1641 .1701 3 . 15 ~~ 
I 1 ___ 1 ___ 1 ___ 1 
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SEMI UOLATILE ORGANICS IN ITI AL CALIBRATION DATA 

Lab Name : MARTIN MARIETTA Contract:0288 

Lab Code: K2'? Cise No:G l 32- 001C SAS No.: NA SDG t'-l o : BOOFH5 

In~trument ID: 70 i~3 Cal i bration Date(s):04/15 / 91 04/15 / 91 

Min RRF f or SPCCC#) = 0.050 

ILAB FILE ID: 
I RRFS 0 = > 113 07 

RRF2 0 = > 113 0 6 
RRF120= >11308 

Max %RSD for CCC(* ) = 30. ( 

RRF50 =>11305 
RRF160= >11309 

'---------------------------------'-------1 I I I I I 
I COMPOU~~D IRRF20 IRRF'?0 IRRF80 IRRF1201RRF1601 RRF " RSD 
l=====z===================== i ====== t ==c:szl=•••=cl=•=••= f =s•••s l =•c•••I=•••= 
!Phe no l ___________ ~ 2 .6?9 1 
lbis (2 - Ch loroeth y l ) ether __ l 2 . 642i 
12-Chl orop henol _______ l 2.153 1 
11 ,3 -Dichlorobenzene ____ l 1.907 1 
11 ,~- Dic h lorobenzene ____ * 1. 7 141 
IBenz y l_alcohol _______ 1.0751 
11 , 2 - Dichlorobenzene ____ 1.7601 
12- Meth y lphenol _______ 2.166 1 
lbis (2 -c h loroisopropyl ) etherl 3.8491 
14-Met hy lphenol _______ l 1.779 1 
I N- N i t r o so - d i - n - p r op y l am i n e _ ~~ 1 . 8 7 6 I 
IHe xac h loroethane ______ l .7221 
INit roo enzene ________ l . 6541 
I Isop ho rone _________ 1 . 3941 
2- t'-li t r o ph eno ! ________ * . ?-371 
2 .4 - Dimeth y lphenol_____ .5831 
Ben zo 1c_a c id ________ 0.000 1 
bi s ( 2 - Ch loroethoxy )methane_ l .878 1 
2, 4- Dic h lorophenol _____ * .4251 
1, 2,4-Trichlorobenzene___ .4241 
Nap hth alene _________ 1.1511 
4- Ch loroaniline_______ .6971 
Hexachlorobutadiene ____ * .2071 
4-Chloro-3-methylphenol __ * .5641 
2-Met hyl naphthalene ____ l . 7731 
Hexachlorocyclopentadiene_# .3601 
2 .• 4 , 6 - Tr i ch l or op hen o l ___ * . 5 3 5 I 
2 , 4,5-Trichlorophenol ___ 0.0001 
2-Chl o ronaphthalene ____ 1.6211 
2-N it roaniline _______ 0.0001 
Dimet hy lphthalate ______ 1.477 ! 
Ace na ph t hy lene _______ 2.4341 
2 ,6 - Din itrotoluene_____ .4531 

13-Nit r oanil i ne _______ 0.0001 
IAce na ph thene * 1.4121 
12, 4- Di ni t rophenol # 0.0001 
14- Ni trocnenol ij 0.0001 

1. 796 I 

l. 959 I 
1.6511 
1.496 
1.402 

. 770 
1. 339 
1. 516 
2.760 
1. 181 
1 .3215 

.555 

. 152'5 
1.094 

.266 

. 461 

.259 

.663 

.336 

. 341 
1 . 029 

.559 

.166 

.440 

.',96 

.280 

.420 

.485 
1. 276 

. 688 
1. 551 
1. 936 

.377 

.316 
1 .190 

.226 

.203 
I I ___ I __ _ 

1. 813 I 1. 786 I 
1.6431 1.2631 
1.5171 1.6301 
1.3191 1.3381 
1. 124 I 1. 057 I 

.8711 .9821 
1.2201 1.2041 
1.4131 1.5951 
2.7831 3.0401 
1.3321 1.4711 
1.7271 1.924 1 

l. 7001 1.9511 
1.165.1 1.7341 
1.4421 1.6791 
1. 3 08 I 1. 474 I 
1. 0471 1. 269 I 
· . 836 I . 9 071 
1. 135 I 1. 332 I 
1. 6 08 I 1. 659 I 
2. 995 I 3. 0815 I 
1.6401 1.4801 
1.7381 1.7181 

. 5611 .5891 

.5241 .5961 
.5271 .5911 
. 79 0 I . 618 I 

1.1831 1.2971 1. 331:5 I 1. 2611 
.2801 .2891 . 2961 
. 48 8 I . ? 3 8 I . t; 3 2 I 
.2571 . 300 1 .3 081 
. 7261 .:310 1 .824 1 
.3251 .336 .326 
.3131 .324 .286 
.8861 .885 .876 
.5481 .602 .600 
.15151 .154 .139 
. 4611 . 501 . 499 
. 958 I • 997 . 594 
.2811 .297 .257 
. 43 0 I • 526 . 482 
. 39 0 I • 328 . 266 

1.1151 1.102 .967 
. 712 I • 786 . 773 

.2941 

.5201 

. 2811 

. 780 I 

.3501 

.3381 

.9651 

.6011 

.1641 

.4931 

.7831 

.2951 

.4791 

.3671 
1. 216 I 

.7401 

(Ej 
16.~ 
17.: 
22. ; 
13. , 
18.E 
17.; 
14., 
16. : 
13 .; 
13. C 
17. ~ 
9.t 
9. : 
9. J 
9 . .. 

10. ~ 
12 .: 
15.~ 
12. t 
9.E 

115 . E 
9. t 

24. ~ 
13. : 
11. : 
25 . .: 
20. ; 

, . 
0 .' 

1.2541 1.243 1.014 1.3081 16. ; 
1. 495 I 1. 4371 1. 135 1. 687 I 3 0. C 

.3211 .3561 .319 .3651 15. ( 

. 344 I . 425 I . 182 . 3171 (3W 
1.0231 .9431 .802 1.0741~~ 

. 266 I . 3 02 I . 289 . 2711 12. ? 

.2111 .2391 .231 .2211 7 . ; 
___ I___ I __ _ 

/)/rt/If/tit, 
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SEMIUOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab t~ame: MART IN MAR I ETTA Contract:0288 

Lab Code: 1<215 Ca~e No.: G132-001C SAS No.: NA SDG No.:8OOFH5 

Instrument ID: 70 ~~3 Calibration Date(s):04/15/91 04/15/91 

Min RRF for SPCCC#) = 0.0150 Max %RSD for CCC(* ) = 30.0 

ILAB FILE ID: 
IRRF80 =>11307 

RRF20 =>11306 
RRF120=>11308 

RRF150 =>11305 
RRF160=>11309 

I _____________________________________ ---

1 I I I I 
COMPOUND IRRF20 IRRF50 IRRF80 IRRF1201RRF160 RRF " RSD 

l================z==========l==s===f=x~===l======l=•••••\=•s••• =•s•••l••••c 
IDibenzofuran ________ 2.1291 
12,4-Dinitrotoluene_____ .7531 
IDiethylohthalate ______ 1.8771 
14-Chlorophenyl-phenylether_l .7121 
IFluorene __________ l 1.3721 
14-Nitroaniline _______ 0.0001 
14,6-Dinitro-2-methylphenol_l 0.0001 
IN-Nitrosodiphenylamine_Cl)_* .6671 
14-Bromophenyl-phenylether_l .2601 
IHexachlorobenzene _____ l .3301 
IPentachlorophenol _____ * 0.0001 
IPhenanthrene ________ 1.0731 
IAnthracene _________ 1.1741 
IDi-n-butylphthalate ____ 2.0661 
IFlworan thene * 1.3921 
IP '.,,)rene ___________ 2.12151 
IButvlb enzvlphthalate ____ 1.5081 
13,3 ' -Dichloroben=idine___ .3141 
IBenzo ( a )anthracene _____ 1.6791 
IChrysene __________ 1.3301 
lbisl2-Ethylhexyl)phthalate_l 1.9801 
IDi-n-octylphthalate ____ * 2.7591 
IBenzo(b)fluoranthene ____ 1.6641 
18enzo(k)fluoranthene____ .8931 
IBenzo(a)pyrene _______ * 1.2621 
llndeno(l,2,3-cd)pyrene___ .9971 
IDibenz(a,h)anthracene___ .5461 
18enzo ( g,h,i)perylene____ .8681 

1Nitrobenzene-d5 .7681 
12-Fluorobiphenyl 1. 7111 
1Terphenyl-dl4 1. 285 I 
1Phenol-d6 2.9941 
12-Fluorophenol 1. 8721 
12~4,6-Tribromophenol .1981 
I I 

1.7:11 
.5971 

1.4021 
.5641 

1. 109 I 
.4021 
.1501 
.5281 
.2061 
.2651 
.1991 

1. 033 I 
.9741 

1. 5971 
1. 098 I 
1. 649 I 
1. 179 I 

.2241 
1. 3341 
1. 142 I 
1.5721 
2.5161 
1.5101 

.7781 
1. 106 I 

.9071 

.4941 

.7961 

. 5913 I 
1. 33c; I 
1. 0191 
2.2081 
1. 558 I 

. 1 t;9 I 

Cl) Cannot be separated from Diphenylam1ne 

1. 480 I 
. 5711 

1. 0 02 I 
.3601 
.7901 
.4221 
.1381 
.440 I 
.1831 
.2371 
.1681 
.92t;I 
. 730 I 

1.4211 
.9691 

1. 676 I 
1. 183 I 

.2321 
1. 2138 I 
1.0391 
1. 13&;9 I 
1. 8441 
1. 440 I 

.?841 

. 91511 

.8761 

.4761 

.7741 

.6351 
1.0661 

.9841 
1. 888 I 
1. 396 I 

.1311 

1.5611 1.287 
.6161 .562 
.8741 
.2961 
.7781 
.5261 
.1071 
.4051 
.1831 
.2301 
.1821 
.9771 
.6671 

1. 358 I 
. 9781 

1. 9841 
1.41381 

. 272 I 

1.t;l41 
1. 189 I 
1.7011 
1. 775 I 
1.2981 

.8241 

.9671 

.9231 

.4981 

.8421 

.6731 
1.0151 
1. 166 I 
1. 896 I 
1. S 041 

.1321 

.687 

.196 

. 6159 

.426 

.081 

.384 

.177 

.206 

.lt;4 

.824 

.629 
1. 320 

.945 
2.394 
1. 807 

.2701 
1. 713 I 
1.2741 
1.8491 
1. 749 I 
1. 065 I 

.6721 

.9411 

.9081 

.4991 

.8291 

.6241 

.8131 
1.1841 
1. 7871 
1. 753 I 

.1241 
I 

1.6361 19., 
.6201 12.5 

1.1681 ~ 
.42151~ 
.942IQL.1 
. 4441 12. 5 
.1191 26.~ 
. 4841 23. c; 
.2021 17.1 
.2541 18.7 
.1761 11.( 
.967 10.1 
.83t; 27.E 

1.1353 19.; 
1. 076 17.:? 
1.966 16.( 
1.427 18.; 

.262 13.C; 
1.500 13.5 
1.195 9.~ 
1. 732 10. 5 
2.128 22.3 
1.396 16.; 

.750 16.~ 
1.045 13.~ 

.9221 4.c; 

.5031 c;.~ 

.8221 4.~ 

.6591 10.2 
1.1881 29.~ 
1. 128 I 11. ( 
2.1i;c;1 23.( 
1. 6171 11.9 

.1491 2 0. c:: 
I 

,ffr/;;rftt 
-- -
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78 
SEMl UOLATILE CONTINUING CALIBRATION CHECK 

Lab Name:MARTIN MARIETTA Contract:0288 

C 
Lab Code: K25 Case No.: G132-0O15AS No.: NA 

Booi=I-IS­
SDG No.: i4A-

Instrument ID: 70 ~F3 Calibration Date: 4/15/91 Ti me: 6: 31 

Lab Fi le l D: > 113 05 !nit. Calib. Date(s):04/15/91 04/15/91 . 

Min RRF50 for SPCCCI) = 0.050 Max %D for CCCC*> = 25.0% 

i 2-Chlorophenol _______ l 1.6791 1.6511 1. 7 
11 , 3-Dichlorobenzene _____ l 1.4741 1. 496 I 1. 15 
! l , 4-Dichlorobenzene ____ * 1.2691 1. 402 I 10.? 
!Benzyl_alcohol_______ .9071 . 770 I 115. 1 
11,2-Dichlorobenzene _____ 1.3321 1.3391 . 6 
12-Methylphenol _______ 1.6591 1.5161 8.7 
lbis(2-chloroisopropyl)ether l 3.0851 2.7601 10.5 
14-Methylphenol _______ l 1.4801 1. 1811 20.3 
IN-Nitroso-di-n-propylamine_l 1.7181 1.3251 22.9 
IHexachloroethane ______ l .5911 .5551 6. 0 
!Nitrobenzene ________ l .6181 .5251 15 . 0 
I lsophorone __________ ~.2611 1.0941 13.2 
12-Nitrophenol ________ * .2941 .2661 9.4 
12,4-Dimethylphenol_____ .5201 
18enzoic_acid________ .2811 .2591 7 .7 
i b1s ( 2-Chloroethoxy ) methane_ l .7801 .6631 15. 0 

.4611 11. 4 

* 

I 
~F 
I 

* 

! 2 , 4- D i ch l o r op hen o 1 _____ • . 3 5 0 I . 3315 I 4 . 0 • 
11, 2 ,4-Trichlorobenzene ___ .3381 .3411 1 . 0 
!Naphthalene_________ .9651 1.0291 6.6 
14-Chloroaniline_______ .6011 .5591 7 .0 
!Hexachlorobutadiene _____ * .1641 .1661 1.2 * 
14-Chloro-3-methylphenol __ * .4931 .4401 10.8 * 
12-Methylnaphthalene _____ l . 7831 .5961 24.0 I 
!Hexachlorocyclopentediene_l .2951 .2801 15.1 I 
12 , 4,6-Trichlorophenol ___ * .4791 .4201 12.3 * ,,,<l-../ 
12 ,4 ,5-Tr ich loropheno l___ . 3671 . 4851 ~ I ~/l{j 
12-Chloronaphthalene _____ 1.2161 1.2761 4.9 I 
12-Nitroaniline_______ .7401 .6881 7 .0 I 
!Dimethylphthalate _____ 1.3081 1.5511 18.6 
!Acenaphthylene _______ 1.6871 1.9361 14.7 
12,6-Dinitroto.luene_____ .3651 .3771 3.3 
13-Ni t roan i line_______ . 3171 . 3161 . 2 
IAcenaphthene ________ * 1.0741 1.1901 10.8 * 
12,4-Dinitrophenol _____ i .2711 .2261 16.6 ~F 
14-Ni t ropheno l ________ ~F • 2211 . 2031 8. 3 4F 
' --------------- ___ 1 ___ 1 ___ 1 



7C 
SEMIUOLATILE CONTINUING CALIBRATION CHECK . 

Lab Name:MARTIN MARIETTA Contract:0288 

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

Instrument ID: 70 ~~3 Calibration Date: 4/15/91 

BooFHS­
SDG No.: ~ 

Time: 6:31 

Lab Fi le ID: >11305 Init. Calib. Date(s):04/15./91 04/115/91 

~ .,,,.,,,_ 

Min RRF50 for SPCCC#) = 0.050 Max %D for CCCC*) = 25.0% 

I 
COMPOU~m RRF I RRP50 %D 

IDibenzoiuran ________ 1.6361 1.7211 5.2 I 
12,4-Dinitrotoluene_____ .6201 . '5971 3 . 7 I 
IDieth y lpnthalate ______ 1.1681 1.4021 ~ I ,✓,-- /4(/ 
14-Chlorophenyl-phenylether_l .4251 .5641~1 ~/'~ 
IFluorene I .9421 1.1091 l/.8 I /f 
14-1~ it roan i line_______ . 4441 . 402 I ~~ I / // 
14,6-Dinitro-2-methylphenol_ l .1191 .1511 ~I_)) 
IN-N1trosodiphenylamine_ ( l)_* .4841 .5271 8.9 * 
14-Bromophenyl-phenylether_l . 2021 .2061 2.2 
IHexachlorobenzene ______ l .2541 .2651 4.6 
IPentachlorophenol ______ * .1761 .1991 13.1 * 
IPhenanthrene________ .9671 1.0331 6.9 
IAnthracene__________ .835~ .9741 16.7 
IDi-n-butylphthalate ____ l'.5531 l.5971 2.9 
IFluorenthene ________ * 1.0761 1.0981 2.0 ~ 

IPyrene ____________ 1.9661 1.6491 16.l 
IButvlbenz y lphthalate ____ 1.4271 1.1791 17.4 
i 3,3 ' -Dicnlorobenzidine___ .262 1 .2231 14.8 
IBenzo ( a Janthracene _____ 1.5001 1 . 3341 11.1 
IChr y sene ___________ 1.1951 1.1421 4.4 
lbis ( 2-Ethylhexyl)phthalate_l 1.7321 1.5721 9.2 
IDi-n-oct y lphthalate _____ * 2.1281 2.5161 18.2 * 
IBenzo ( bjfluoranthene ____ 1.3961 1.5101 8.2 
IBenzo(k ) fluoranthene____ .7501 .7781 3.7 
IBenzo(a)oyrene _______ * 1.0451 1.1061 5.8 * 
IIndenotl,2,3-cd)pyrene ___ .9221 .9071 1.6 
IDibenz(e,h)anthracene___ .5031 .4951 1.6 
IBenzo<g,h,i)perylene____ .8221 .7961 3.1 
l=•===cc===z•m•c•cxz:•cccaac••••••~s•=sccscc::==•I 

1Nitrobenzene-d5_______ .6591 .5951 
12-Fluorobiphenyl ______ 1 . 1881 1.3351 
1Terphenyl-d14 ________ 1.1281 1.0191 
lPhenol-d6 __________ 2.1551 2.2081 
12-Fluorophenol 1.6171 1.5581 -------
12,4,6-Tribromophenol____ .1491 .1591 

9.7 
12.4 
9.7 
2.5 
3.6 
7.0 

I . ___ 1 ___ 1 __ _ 

( 1) Cannot be separated from Diphen yl amine 
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PESTICIDE/PCB DATA VALIDATION CHECKLIST-FORM A-3 

PROJECT: 2 c.::tz) - /J 1-:? - / REVIEWER: ~~ DATE~/0;1,? 

LABORATORY: ~ ? r-- CASE: SDG:..-::;r~/~' 

SAMPLES/MA TRIX: 

_/ 1' -,c:::,;? / _:-/-/ f /~7q 
/ 

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 Package Item 

Case Narrative 
Data Summary 
Chain-of-Custody 
QC Summary 

Surrogate report 
MS/MSD report 
Blank summary report 

Sample Data 
Sample reports 
Chromatograms 
GC integration reports 
Worksheets · 

Present?: Yes No NIA 

~ - ~-
~ 

<-7-

---

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 

A3-l 
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Data Package 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? 

Were all samples analyzed within holding time? 

Present?: Yes No NIA 

Yes ~ NIA 

(f;) No NIA 

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 (2188 SOW) 

Are DDT retention times greater than 12 minutes? ~No NIA 

ACTION: If DDT retention time is ~12 minutes and resolution is <25% qualify associated data as 
unusable (R). · 

Is resolution between DDT peaks acceptable? (i;)No NIA 

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 c;:) NIA 

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%7 ~ No NIA 

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. In· addition qualify 
all results for DDD or DDE as presumptive and estimated (NJ). 

Are endrin breakdowns ~20%? <ti)_No NIA 

A3-2 



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 specification? ~o NIA 

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 (2188 SOW) 

Are RSD values for aldrin, endrin, DDT and DBC s 10%? 

Have all standards been analyzed within 72 h 
of any sample? 

Has a 3-point calibration been conducted for DDT 
or toxaphene? 

Have all standards been analyzed at the start of 
each 72-h sequence? 

Have evaluation standards A, B, and C been analyzed 
within 72 h of any sample? 

Has the confirmation standard mix been analyzed after 
every five samples? 

Has evaluation standard B analyzed every 10 samples? 

Are %D values for initial and subsequent standards s 15% " 
for quantitation standards and S20% for confirmation standards? 

~o 

~No 

Yes No 

~o 

@_No 

Yes No 

Yes No 

@-No 

NIA 

NIA 

610 
NIA 

NIA 

(§2_ 
CJ® 

NIA 

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 (]). 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@ 

ACTION: If the resolution criteria are not met, reject positive sample results generated after initial 
calibration (R). 

Are DDT and endrin breakdowns ~20.0% 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 @ 
ACTION: If the retention time criteria are not met and no peaks are present in the samples 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 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 ~ 
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 ~ 

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 ~ 
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 ~ 
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? 

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 S25.0%? Yes No~ 

ACTION: If the RPO criteria are not met qualify associated positive sample results as estimated (J). 

Are DDT and endrin breakdowns in the 
PEMs ~20.0% {S30.0% total combined)? Yes No 

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? 

Has ~e laboratory analyzed a sulfur clean-up blank if required? 

Has the laboratory analyzed instrument blanks 
at the required frequency? 

Are target compounds present in the blanks? 

~o NIA 

Yes No G/0_ 

Yes No @ 
Yes~ NIA 

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? 

Do any samples show nondetects for surrogates? 

Are any method blank surrogates out of specification? 

Yes~N/A 

Yes<§;) N/A 

Yes (§)_wA 
ACTION: Qualify all associated sample results as estimated Q 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 MA TRIX SPIKE RECOVERY 

Has the laboratory analyzed a MS/MSD per matrix for the 
the sample group? 

Are MS/MSD recoveries within specification? 

Are there any calculation or transcription errors? 

Yes 

Yes 

Yes 

Q NIA 

No Ciw0 
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 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 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 -~ 

ACTION: Note the results of the performance audit samples in the validation narrative. 



6. PRECISION 

6.1 MA TR.IX SPIKE/MA TR.IX SPIKE DUPLICATE SAMPLES 

An the RPD values within specification? Yes No<ii)___ 

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 RPD values are out of specification and 
sample results are > 5xCRQL 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 RPO values acceptable? Yes No ~ 
ACTION: Note the results of the field duplicate samples in the validation narrative. 

6.3 FIELD SPLIT SAMPLES 

Are field split RPO values acceptable? Yes 

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? " 

Were positive results analyzed on disimilar columns? 

If dieldrin and ODE were reported was a 3% OV-1 column 
used for confirmation (2/88 SOW data only)? 

Do retention times and relative peak height ratios match 
the expected panerns for multipeak compounds (PCB, toxaphene or 
chlordane)? 

Has GC/MS confirmation been conducted on sample extract 
concentrations > 10 ppm? 

• 
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·Yes 

Yes 

Yes 

Yes 

Yes 

No 

No~ 

No ~ 

No G0 
No ~ 
No ~ 



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 RES UL TS AND QUANTIT A TION LIMITS 

Are results and quantitation limits calculated properly? 

Has the laboratory reported the sample quantitation limits 
within SxCRQL values? 

~No NIA 

~o NIA 

ACTION: If results and quantitation limits are in error contact the laboratory for clarification and 
note in the validation narrative. 

8. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

~o 

@No 

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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HOLDING TIME SUMMARY - FORM 8-1 

SDG:~/ff_ri REVIEWER: ~-~~✓.,,;~?o DATE: cr;~J/PZ 
COMMENTS: /~~/~c.'/5 

PREP. ANALYSIS 
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS 

'd;O?-rt!S- ~f - 3/?i-fl 1/,IP-/4/ Qtf/rl 
F I // ~ 

1J w rr« .a c,,,::: / V C//g/p/ ~)9/9./ r~ ? -z ':1--

'l' -

. 

I 

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

( 

PAGE_LOF _L 

QUALIFIER 

.:THY- ,._o -... ~.., 

~ t...N 
_..;:::: 

"° ~ ~ 
Q ~ 
9 EB 
tt1 z • en :g 

~ 
~ - . 

I 
. I 

I 

I 

I 

I 

I 

I 

I 
I 

, I 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST- FORM A-6 

PROJECT: REVIEWER: 4-,~ DA TE: er; '//,.-~ L 
LABORATORY: 

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 Package Item 

Case Narrative 
Cover Page ., / / 
~ ck,~ ef /4-" s ,,4-/t'u' 
Sample Data tf/ 

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 
I CP 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 

A6-l 
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Data Package Item 

Percent Solids Analysis Records 
Reduction Formulae 
Instrument Run Logs , 
Chemist Notebook Pages 

2. HOLDING TIMES 

Have all samples been analyzed within holding times? 

Present?: Yes No NIA 

~~ - - -~ --- - -

Yes G) NIA 

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? 

Are the correlation coefficients ~0.995? 

Was a midrange cyanide standard distilled? 

~ No NIA 

~ No NIA 

Yes ~ - NIA 

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. INffiAL AND CONTINUING CALIBRATION VERIFICATION 

Are ICV and CCV percent recoveries within control? 

Are there calculation errors? 

G)_No NIA 

Yes ~ NIA 

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? 

Are the AB solution %R values within control? 

Are there calculation errors? 

cw No 

cyei:)No 

NIA 

NIA 

Yes ~ 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. 

A6-2 
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6. LABORATORYBLANKS 

Are target analytes present in the laboratory blanks? @-. No N/A 

ACTION: Qualify all associated sample results for any analyte <S 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 (NiA) 
ACTION: Qualify all sample results for any analyte <S times the amount in any valid field blank as 
nondetected (U). 

8. MATRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the control limits? Yes (Bg) 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? 

Are there calculation errors? 

ACTION: Qualify the sample data according to the following requirements: 

Yes ~N/A 

Yes@ NIA 

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 
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10. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within the 
acceptance limits? Yes No~ 

ACTION: Note the results of the performance audit sample analyses in the data validation narrative. 

11. DUPLICATE SAMPLE ANALYSIS 

Are RPO values acceptable? ~o NIA 

ACTION: Qualify the results for all ~sociated samples of the same matrix~ estimated (J) if the 
RPO results fall outside the appropriate control limits. If field blanks were used for laboratory 
duplicates, note in the validation narrative. 

12. ICP SERIAL DILUTION 

Are the serial dilution results acceptable? 

Is there evidence of negative interference? 

Yes@ NIA 

Yes@ NIA 

ACTION: Qualify the ~sociated data~ 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 RPO values exceed the control limits? Yes No Q 
ACTION: Note the results of the field duplicate samples in the validation narrative. 

14. FIELD SPLIT SAMPLES 

Do the RPO values exceed the control limits? Yes No cwQ 
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 ~ required? • 

Does the RSD for the rerun fall within the control limits? 

Were analytical spike recoveries within the control limits? 

A6-4 
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If no, were MSA analyses performed when required? Yes No~ 

Are MSA correlation coefficients ~0.9957 Yes No {5iii:)__ 
If no, was a second MSA analysis performed? Yes No ·<:§ii;)_-
ACTION: If duplicate injections are outside the acceptance limits and the sample has not been 
reanalyzed or the reanalysis is outside the acceptance ·limits, 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 < 10%, 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 (J). 

17. ANALYTE QUANTITATION AND DETECTION LIMITS 

Have results been reported and calculated correctly? 

Are results within the calibrated range of the instruments 
and within the linear range of the ICP? 

Are all detection limits below the CRQL? 

~o 

(w No 

G}_No 
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? 

Were project specific data quality objectives met for 
this analysis? 

~ -No 

~ 
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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HOLDING TIME SUMMARY - FORM B-1 

SDG:;;'t9H'1t REVIEWER : /.~~~2&,~ DATE: J -~//~ C:.-7 
COMMENTS: /4/4d / 

PREP. 
FIELD ANALYSIS DATE DATE DATE HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS 

.&'&r//..d yep 3 I :7- J; c; / I 7~~/4/ I 
I' 

L.-e~cl' r I ~J/t//~I I 
41<ct1✓'c . / 1/P~~ I 
5c0(/t/lU I / / . 

/)//f//t/ I 
7'/zq//;u1u I V//.uA; I 
1&,~;-'uPt/ I lq'/2,/f;/ J 
V }✓IIUI~- ./ I s/o/1hl /---

I 
,. 

/Jt9Frt/l( ..,Zc~ ,r/4/41 7 ·:;;-/;t,~/ -
/ 

I /a# I I u/1£//4 I 
,,I~~ I ('p/;r;f/ I 
r:eieH1d1M I /4//9A I 
r/w/Jvlll I ~/2$/ I 
vlte //Ctr I/ if 

' ✓Ii~/ I/ I 
t✓.,a,,,,;fte I 

I C:-/t//f/ i ~ 

I I 

PAGE~OFL 

ANALYSIS 
HOLDING 
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BLANK AND SAMPLE DATA SUMMARY - FORM B-3 

SDG:/Wn.l.ri REVIEWER: ~~ ,A ... / ".1'.,,,,.,,2 ..,t" \ / DATE: E '/ /.0y,~ 
COMMENTS: /5'/~-~-(, d,c:? 
SAMPLE ID COMPOUND RESULT Q RT UNITS sx 10X 

RESULT RESULT 

A t¼'.rµ ";( I,/ u,,, i:J~3 wylL / :"?c,,,,-J 

/ I 
I I 
I I i 

. ~~cl.A/ / ;z,. / b~li ~.r 
'/ I , 

t)'C~/ ~- ///4 //~aq//f t'Sr ti tU-? ,..23. z. 
s;/ / 

/'/4~./~~ //2-9' ,n ~¥.r 
"' 

PAGE_LOF_!_ 

SAMPLES QUALIFIER 
AFFECTED 

U7ZTR?/r u. 
&a7,,,,C#4? w 
~r--W v( 

~r7S- t/ 
8~/'""#&,, w 
~~/-7.J c---r 
~~ 

~4Pt-e 

· .. .,o 
CT''-. 

t..N 
-i= 
~ 
C>'-, 
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~ -----

Lab Name: 

Lab Code: 

MARTIN MARIETTA 

ENVIROFORMS/CLP 788 

5A 
SPIKE SAMPLE RECOVERY 

Contract: 

K25 Case No.: SAS No.: 

Matrix (soil/ water): WATER 
% Solids for Sample: O. o 

29 
SAMPLE NO. 

BOOFH5S 

SDG No.: BOOFH5 

Level (low/med): LOW 

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

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) C Result (SR) C Added (SA) %R Q M 

Aluminum 
Antimony 
Barium 
Beryllium 
Bismuth 

~ 

75-125 1987.1000 33.2000 B 2000.00 97.7 ~ p - 97. 6l lr r1> 75-125 488.1000 50.0000 u 500.00 - ~ 75-125 2006.2000 29.0000 B 2000.00 98. 9· ~ -75-125 50.2000 0.3000 u 50.00 lOJb.-4" V p - ~ N rP 75-125 199.3000 50.0000 u 2000.00 ,. 10.0 -Cadmium 75 - 125 49.9000 3.0000 u 50.00 99.8 p - -Calcium 
Chromium 
Cobalt 
co:e:eer 
Iron 

-NR - - r 75-125 207.3000 10.0000 u 200.00 103. 6• ~ -
~ 75-125 477.6000 5.0000 u 500.00 95.5 p -75-125 240.7000 4.0000 u 250.00 96. 34 

~ 
p - -75-125 1161.6000 137.8000 1000.00 102. 4' p - -Magnesium 

Manganese 
Nickel 

r-NR - - ~ 75-125 506.5000 6.6000 B 500.00 100.0 ,.p - ~10.0000 b-"' 75-125 496.7000 u 500.00 99. 3' p - -Potassium rNR - - .L 
Silver 75-125 47.9000 6.0000 u 50.00 95. 8' p - - -Sodium L NR - -Strontium 
Tin 

75-125 2323.8000 184.7000 2000.00 107. C1 r,r f-f_ - -75-125 2184.2000 37.8000 2000.00 107.3 p 
Vanadium - - 7 -75-125 521. 3000 15.6000 B 500.00 101.l• 
Zinc - 7 75-125 493.0000 7.3000 B 500.00 97 .1• p - -

Comments: 

FORM V (PART 1) - IN 7/8E 
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7 
LABORATORY CONTROL SAMPLE 

Lab Name: MARTIN MARIETTA 

Lab Code: K25 

Solid LCS Source: 

Case No.: 

UNLV-QAL 

Aqueous LCS Source: SPEX 

Contract: 

SAS No.: 

Aqueous (ug/L) Solid 
Analyte True Found %R True Found C 

/ 
Aluminum 1000.0 1018.20 101.9· / 325.0 423.8 -Antimony 1000.0 985.90 98. 6i / 211. 0 214.9 -Barium 1000.0 992.50 99. 2; / 4.8 6.7 B , -Beryllium 1000.0 1022.50 102. 2' / 19.4 19.9 -Bismuth 200.0 199.50 99. 8 4 v / 400.0 63.6 -

V L. 45.4 Cadmi um 1000.0 990.00 99.0 49.3 
Calcium ,,,1.,9 6 2 0 0 • 0 -1000.0 1020.40 102.0 1 217895.9 
Chromium 

,, -1000.0 1010.30 101. o· / 99.6 114.9 -Cobalt 1000.0 988.80 98. 9' ,, / 144. 0 158.9 -97. 3 1 ' / 6910.0 ' Copper 1000.0 973.40 7025.8 -Iron 1000.0 1034.90 103. 5' /22430.0 23158.3 -Magnesium 100. 4i "~18100. 0 1000.0 1004.40 115566.3 
101. 1' 

, -Manganese 1000.0 1011. 20 / 208.0 227.7 -Nickel 1000.0 1014.00 101. 4" / 60.9 73.9 -Potass ium 10000.0 9232.90 92. 3 4 v,,, 50.0 619.2 B -V Silver 1000.0 982.20 98. 2£ - 22.2 26.7 -Sodium 1000.0 977.30 97. 7• v .,,,-- 50.0 199.6 B -Strontium 2000.0 2050.70 102. 5 4 -,.,--1. 2 ~ - 400. 0 Tin 2000.0 23.50 117.2 
,> -Vanad i um 1000.0 1006.70 100. 7'- ,,-· 65.8 73.1 -Zinc 1000.0 977.30 97. 7i 
,,,.. 187.0 206.5 -

FORM VII - IN 

33 

SDG No.: BOOFHS 

(mg/kg) 
Limits %R 

225.0 424.0 130. 4 
127.0 294.0 101.E 

o.o 40.0 139. t: 
16.5 22.3 102.t: 

15 . ~ 
35.7 55.1 108.f 

166800.0 225600.0 111. J 
79.2 120.0 115. -< 

125.0 162.0 110. '.: 
6006.0 7820.0 101. i 

17770.0 27080.0 103 . ; 
100400.0 129900.0 97. ~ 

177.0 239.0 109.~ 
49.2 72.6 121. : 
o.o 1000.0 ****; 

15.5 29.0 120. : 
o.o 1000.0 399. ~ 

29 .: 
51.7 79.9 111. J 

138.0 236.0 1.10 . '-. 

7/88 
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ENVIROFORMS/CLP 788 

9 
ICP SERIAL DILUTIONS 

Lab Name: MARTIN MARIETTA Contract: 

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

Matrix (soil/water): WATER 

Concentration Units: ug/L 

Serial 
Initial Sample Dilution 

Analyte Result (I) C Result (S) 

Aluminum 24.90 B 100.00 
Antimony 50.00 u 250.00 
Barium 28.90 B 31.50 
Beryllium 0.30 u 1.50 
Bismuth 50.00 u 250.00 
Cadmium 3.00 u 17.50 -Calcium 37132.00 38148.50 -Chromium 10.00 u 50.00 
Cobalt 5.00 u 25.00 
co22er 4.00 u 99.00 
Iron 28.70 B 32.50 -Magnesium 11353.10 11922.00 -Manganese 3.80 B 5.50 
Nickel 10.00 u 50.00 
Potassium 4881.20 B 6434.00 
Silver 6.00 u 30.00 -Sodium 16035.60 19161. 00 -Strontium 186.40 193.00 -Tin 30.00 u 150.00 
Vanadium 13.90 B 25.00 
Zinc 1.30 B 33.50 -

FORM IX - IN 

36 
SAMPLE NO. 

BOOFH6L 

SDG No. : BOOFH5 

. Level (low/med): LOW 

% 
Differ-

C ence Q M 

- -u 100.0 p -u p 
B 9.0 p 
u p 
u p 
B p - 2.7 p -u p 
u p 
B .L 
B 13. 2· p 
B 5. 0. p 
B 44. 7. p 
u .L 
B 31.8 p 
u -- p 
B ,,..,,.--,-19 • 5:...2. E p - - J.5 p -u p 
u 100.0 p 
B ***** p 

7/88 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

ab Name: MARTIN MARIETTA K25 SITE Contract: HANFORD __ 

44 

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

nstrument ID Number: PE 5100 Method: F ---
tart Date: 06/19/91 End Date: 06/19/91 

Analytes 
EPA 

Sample D/F Time %- R A s A B B C C C C C F p M M H N K s A N T V z C 
No. L B s A E D A R 0 u E B G N G I E G A L N N 

-- - - - - - - - - - - - - - - - - - - - - - - -so 1.00 1347 X -- - - - - - - - - - - - - - - - - - - - - - - -S5 1.00 1353 X -- - - - - - - - - - - - - - - - - - - - - - - -Sl00 1.00 1359 X -- -- - - - - - - - - - - - - - - - - - - - - - - -S200 1.00 1405 X -- -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1411 - -- - - - - - - - - - - - - - - - - - - - - - - - -ICV 1.00 1417 X -- - - - - - - - - - - - - - - - - - - - - - - -TCB 1.00 1423 X -- - - - - - - - - - - - - - - - - - - - - - - -~ 1.00 1430 X -- - - - - - - - - - - - - - - - - - - - - - - -.t'BW 1.00 1436 X -- - - - - - - - - - - - - - - - - - - - - - - -PBWA 1.00 1443 86.0 X -- -- - - - - - - - - - - - - - - - - - - - - - - -LCSW 1.00 1449 X -- - - - - - - - - - - - - - - - - - - - - - - -LCSWA 1.00 1456 91.0 , 
X 

BOOFH-5 - -- -- - - - - - - - - - - - - - - - - - - - - - - -1.00 1502 X - -- - - - - - - - - - - - - - - - - - - - - - - -BOOFH5A 1.00 1509 107.0 X - -- - - - - - - - - - - - - - - - - - - - - - - - -BOOFH5D 1.00 1515 X - -- - - - - - - - - - - - - - - - - - - - - - - -BOOFH5DA 1.00 1522 98.0 X -- -- - - - - - - - - - - - - - - - - - - - - - - -BOOFH6 1.00 1529 X 
:cv1 -

:~ 
- - - - - - - - - - - - - - - - - - - - - - -1535 / X -. / - - - - · - - - - - - - - - - - - - - - - - -CCBl 1541 - - .... X - -~~ :::y~A 1. oo ~~ 
- v - - - - - - - - - - - - - - - -1548 :,..::::' X - - - - - - - - - - - - - - - - - - -6S 1.00 1554 2,- • z V- X 

~ 
- - - - - - - - - - - - - - - - - - - - -BOOF94 1.00 1601 _,,,,,..,- X --

~7~ 
- - - - - - - - - - - - - - - - - - - - -BOOF94A 1.00 1607 c-- X -- - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1614 -- -- - - - - - - - - - - - - - - - - - - - - - - - -BOOF95 1.00 1620 X 

BOOF95A -- - - - - - - - - - - - - - - - - - - - - - - -1.00 1627 97.0 X - -- -- - - - - - - - - - - - - - - - - - - - - - - -CCV2 1.00 1633 X -- -- - - - - - - - - - - - - - - - - - - - - - - -CCB2 1.00 1639 X -- -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1645 - -- - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - -
3/90 
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45 
. . -US EPA CLP 

14 
ANALYSIS RUN LOG 

.Jab Name: MARTIN MARIETTA K25 SITE Contract: HANFORD - - - - -
Jab Code: K25ACD Case No.: SAS No.: SDG No. :BOOFH5 

:nstrurnent ID Number: PE 5100 Method: F -
;tart Date: 06/20/91 End Date: 06/20/91 

Analytes 
EPA 

Sample D/F Time % R A s A B B C C C C C F p M M H N K s A N T V z C 
No. L B s A E D A R 0 u E B G N G I E G A L N N 

-- - - - - - - - - - - - - - - - - - - - - - - -so 1.00 1038 X -- - - - - - - - - - - - - - - - - - - - - - - -Sl0 1.00 1044 X -- - - - - - - - - - - - - - - - - - - - - - - -Sl00 1.00 1050 X -- -- - - - - - - - - - - - - - - - - - - - - - - -S200 1.00 1056 X -- -- - - - - - - - - - - - - - - - - - - - - - - -zzzzzz 1.00 1100 - - - - - - -- -- - - - - - - - - - - - - - - - -ICV 1.00 1108 X -- - - - - - - - - - - - - - - - - - - - - - - -1CB 1.00 1114 X -- - - - - - - - - - - - - - - - - - - - - - - -~ 1.00 1120 X -- - - - - - - - - - - - - - - - - - - - - - - -~RAA 1.00 1126 92.5 X -- -- - - - - - - - - - - - - - - - - - - - - - - - -PBW 1.00 1132 X -- - - - - - - - - - - - - - - - - - - - - - - -PBWA 1.00 1139 99.5 X -- - - - - - - - - - - - - - - - - - - - - - - -LCSW 1.00 1145 I, X 
Lcsw,C-- -- - - - - - - - - - - - - - - - - - - - - - - -1.00 1151 95.5 X 
BOOFH_5 _ -- - - - - - - - - - - - - - - - - - - - - - - - -1.00 1157 X 
BOOFH5A -- - - - - - - - - - - - - - - - - - - - - - - -1.00 1204 84.5 X - -- - - - - - - - - - - - - - - - - - - - - - - - -BOOFH5D 1.00 1210 X -- - - - - - - - - - - - - - - - - - - - - - - -BOOFH5DA 1.00 1216 76.0 X -- - - - - - - - - - - - - - - - - - - - - - - - -CCVl 1.00 1222 X -- -- - - - - - - - - - - - - - - - - - - - - - - -CCBl 1.00 1228 - - X -- -- - - - - - - - - - - - - - - - - - - - -BOOFH6 1.00 1234 --~ X - --

~ 
- - - - - - - - - - - - - - - - - - - - - -BOOFH6A 1.00 1240 ~ - - X - -- - - - - - - - - - - - - - - - - - - - -BOOHF6S 1.00 1246 X - -- - - - - - - - - - - - - - - - - - - - - - -BOOF94 1.00 1252 X - -- - - - - - - - - - - - - - - - - - - - - - - -BOOF94A 1.00 1258 105.Q X - -- - - - - - - - - - - - - - - - - - - - - - - - -BOOF95 1.00 1304 X - -- - - - - - - - - - - - - - - - - - - - - - - -BOOF95A 1.00 1311 87.5 X - -- - - - - - - - - - - - - - - - - - - - - - - - -CCV2 1.00 1317 X -- -- - - - - - - - - - - - - - - - - - - - - - - -CCB2 1.00 1323 X -- -- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - -

ul • 
RM XIV - IN 3 90 I 
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WET CHEMISTRY DATA VALIDATION CHECKLIST-FORM A-7 

PROJECT: ;;20276.r'/ REVIEWER: ~d- DATE: E~ef L 

LABORATORY: K2S-- CASE: SDG:~_r=:-~ 

SAMPLES/MA TRIX: z.?'c9r~..s //1'~~9✓ . 

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 Package 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-Cu.story 
Percent Solids Analysis Records 
Reduction Formulae 
Chemist Notebook Pages 

2. HOLDING TIMES 

• Present?: Yes No NIA 

Were all samples analyzed within holding times? Yes @ NIA 

Action: If any holding times were exceeded qualify all affected results as estimated (J for detects and 
UJ for nondetects). 

A7-1 



3. INITIAL CALIBRATIONS 

Were all instruments calibrated daily, each set-up time and 
were the proper number of standards used? 

Are the correlation coefficients ·~0.995? 

Was a balance check conducted prior to the TDS analysis? {' C7),(-/.A? ,/ 
. . rdA't. 

Was the titrant normality checked? 

® No NIA 

® No NIA 

Yes@ NIA 

@__No NIA 

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 ICY and CCV been analyzed at the proper frequency? 

Are ICY and CCV percent recoveries within control? 

Are there calculation errors? 

@_No NIA 

Yes @_ NIA 

Yes (Ng) NIA 

ACTION: Qualify all affected data in accordance with the validation requirements. 

5. LABORATORY BLANKS 

Are target analytes present in the laboratory blanks? ~_No 

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 

NIA 

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. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the acceptance limits? Cii!.No NIA 

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 < 30 % and the sample results are less then the IDL qualify the data as unusable (R). 

A7-2 
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8. LABORATORY CONTROL SAMPLE 

Are percent recoveries within the acceptance limits? 

Are there calculation errors? 

@_No NIA 

Yes~IA 

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 ~ 
ACTION: Note the results of the performance audit samples in the validation narrative. 

10. DUPLICATE SAMPLE ANALYSIS 

Are RPD values within the acceptance limits? ~o NIA 

Action: Qualify the results for all associated samples of the same matrix as estimated (]) if the RPD 
falls outside the acceptance limits. 

11 . FIELD DUPLICATE SAMPLES 

Do RPD values exceed the ·acceptance limits? Yes No c;::) . 
ACTION: Note the results of the field duplicate samples in the validation narrative. 

12. FIELD SPLIT SAMPLES 

Do RPO values exceed the acceptance limits? Yes No ~ 
ACTION: Note the results of the field split samples in the validation narrative. 

A7-3 
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13. ANALYTE QUANTITATION AND DETECTION LIMITS 

Have results been reported and calculated correctly? @ No NIA 

Are instrument detection limits below the CRDL? Yes No @_ 
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? 

Were project specific data quality objectives met for 
this analysis? 

@No 

@_No 

ACTION: Summarize all the data qualifications and complete the data validation narrative as 
specified in Section 10.0 of the data validation requirements. 

A74 

NIA 

NIA 
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HOLDING TIME SUMMARY - FORM B-1 

SDG:h.t-;P,P#'Ji REVIEWER: ~/-,;:?/,?- DATE: E P .r-;4~ 
COMMENTS: p~ cA.:u ,f . 

PREP. 
FIELD ANALYSIS DATE DAT~ DATE HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS 

~{'Z)/?/J ,4/4_, . 3/2,,/?1 - £-!/.f/9/ ----1 } 

4U(M. I L/j1/c;4( I 
/oO I 4'/r, ~/ I 
/>_t} I c..; ~r; ~I I 
7C I q/df/ I 

' - rc?.s I 4'/r; ~ I 
~ I f/'/,1/9/ I 
W#~ / · 

"' c.//rf/2 I -
I q~f/y/ I A/#7 

✓)04 I ~//f/1/ I 
vcJL I ?r/13/2/ I 
~~ I . __r;~/f/ I 
N7« I I 3//J/2;: I 
?'//-Lt~ V ,L_---- ~///f/ ·,-------

ANALYSIS 
HOLDING 
TIME, DAYS 

/2 
/Lf 
12-
2~ 

CJ 
IZ-

?-l-
7.3 
2~ 

z§; 

/r 
7"c> 
/2-

IL 

i ­
i 

PAGE_LOF-':: 

OUALIRER 

//t,,£4L/ 

I 
I 

rY 
:::T/?t_r-

i 

'\J ·~ 
I___,..-
~ ~:!,~ .. ~ 

~ 

-f7q:t 

I 
j/ 

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



HOLDING TIME SUMMARY - FORM 8-1 

SDG:.,.<z,P,&_rf REVIEWER: ,/{/,,z~ DATE: 
. / / 

E //.r; ~ c:_ PAGE_LOF 2 

COMMENTS: p ~Cd-u~. 
PREP. ANALYSIS 

FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS OUAURER 

/pt/27 rtft./ 4/4.,, . L,//;3fa/ ·--7 q/f/.;; - I/? ,/1An~ I 

4#!M . I q/ o/9-/ I -:;- I 
/.oC I w/;c;/ f( I ?-- I 
~fl 

I 1//1rlt1 I /~ r 
7C I q/t:;,/f/ I t 7/~~:r 

'P - ro.s I t-1/;c~/ / I ~ ~~ 

~ I ~-/z z~I I r 1 -:T/ ?tJ 
w~~ I 4f~ 1 I 7- -:J/~J ,,. 

- I q /;fAI A/#7_ I /~ --rAr-.r 
rJ04 I 4/tf/?'/ I /~ ~ -

, 
rcJc I H/,y'f/ I /CJ I/ 
r.:r-~ I • . s-I z✓r; I 1/? :r/4(:r 

/ 

·N7l/( i I '-( /9./~ I ~ I 
p1f/-L1~ y J__- '-/ 11/rl I - 0 '~ C"'<" 

t,, 
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4-2-1 
INITIAL CALIBRATION VERIFICATION . 

WET CHEMISTRY -

Oak Ridge K-25 Site 
lb Name: Analytical Chemistry Department 

)G#: BOOFHS --------

Westinghouse 
Contract: Hanford Company 

Analyte Units Batch No. Initial Calibration 
True Found %R 

Alkalinity _______ Mg/1 __ 91-13 __ 200 __ 208 __ 104% 
Ammonia _Mg/1 __ 91-09 __ 0.5 __ 0.5 __ 100% 
Bromide N/A - - - --------- ------- ------- ------Chemical 02 Demand _Mg/1 __ 91-18 ___ 60 ___ 61_ 101.7% 

-Chloride IC Mg/1 91-42IA 4.0 3.966 9.9.15% 
-Conductivity umho/cm - 91-14 - 2876- 2860 99.4% 
-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_ =--s.o= 'i:"955- _99.1% 
-Nitrate Nitrogen N/A - - - ------- ------- ------Nitrite Mg/L 91-42IA 2.0 2.01 100.5% 

I-Nitrite Nitrogen - N/A- - - - - - - -------0 rt ho Phosphate -N/A-- - - --------- ------- ------- ------

15 

Sulfate Mg/L 91-42IA so.a 50.159 100% 
-Total Organic Carbon_ =Mg/1= =91-26D-= =--s.o= 5.131 10? ~~ --;-/, -
Total Organic Halides _ug/1 __ 91-21I ___ 100 __ 74 .1_ ~ 74 .1~ D J/ttJ 

_Turbidity NTU 91-22 9.0 9.1 101.1% 
_J>H =-=------= =91-39-- ---:-1.0= =7.01_ 100.1% 

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

Jmrnents: 
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Oak Ridge K-25 Site 

4-3-1 
BLANKS 

WET CHEMISTRY 

jab Name: Analytical Chemistry Department 
Westinghouse 

Contract: Hanford Company 

3DG#: BOOFHS --- --------

omments : 

Analyte Batch No. Initial 
Calibration 

Blank 

Units 

_Alkalinity _______ 91-13 ____________ _ 
Ammonia 91-08 
Bromide - N/A __________ _ 

-Chemical 02 Demand 91-18 
-Chloride IC 91-42I_A__ <1 Mg/L 
=Conductivity -__ N/A_-_-_-_ --- --- - -

Dissolved Solids 91-23 
-Fluoride SIE -91-30-- <0.1 ___ Mg/L 
_Nitrate -91-42IA ___ <1 ___ =Mg/1= 
_Nitrate Nitrogen =--N/A - ______ _ 
_ Nitrite _________ 91-42IA _____ <1 ____ Mg/L_ 

Nitrite Nitrogen N/A 
=Ortho Phosphate N/A ------- ___ _ 

Sulfate 91-42IA ___ <1 Mg/L 
=Total Organic Carbon - 91-26D -~1-.--- -Mg/1-
_Total Organic Halides =91 -21I= ~ =ug/1= 
_Turbidity 91-22 ; 
_pH - N/A - ------- ___ _ 
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IQ/ 1' 3u9,.. 13UO )U 11 ~ .,, .. · tl .. "" /' 

Oak Ridge K-25 Site 

4-3-2 
BLANKS 

WET CHEMISTRY 

Lab Name: Analytical Chemistry Department 
Westinghouse 

Contract: Hanford Company 

SDG#: 

)mments : 

BOOFHS --------

Analyte Batch No. 

Alkalinity 91-14 
-Ammonia ------ - N/A--

Initial 
Calibration 

Blank 

Units 

Bromide --N/A-- -------
-Chemical 02 Demand ~-19-- ----
-Chloride IC -- -91-45I_A__ <l _Mg/L_ 
=Conductivity _-__ N/A_-_-_-_ --- ---- ___ _ 

Dissolved Solids 91 - 23 
-Fluoride SIE -91-35-- <.l Mg/L 
-Nitrate -91 - 45I_A __ -- <l ____ -Mg/L-
-Nitrate Nitrogen ~N/A - -- - -
-Nitrite 91-45IA 

Nitrite_N_i_t_r_o_g_e_n ___ - N/A --
Ortho Phosphate N/A ------- ___ _ 

-Sulfate 91-45IA <l. _Mg/L_ 
=Total Organic Carbon -91 - 26D --~ Mg/1 

Total Organic Halides =91-21I== . ~ =ug/1== 
=Turbidity __ 91-22__ __NTU _ 
_pH __ N/A __ __________ _ 

18 



APPENDIXB 

DATA VALIDATION DOCUMENTATION 

SDG: BOOFHS 



~~~'™"Srk~~:? ATA VALIDATION CHECKLIST 
~,rli-vt- ~{~ r~ 

Data Package ID: ___ ~ ___ ..... 0.....,F ........... l:J __ 5 __________ Laboratory: l<-2'$ 

Data Validator: -; • <;;;t:q~ Date: TM - t& ~ f~0.3 
Analysis/Sample Identification/Matrix: ______ ,,________________ ~ 

Al ho ~~_±o__ ----~ r; \~-t) 
Cs-13,- 0 -f£-" 
Rt_-23~ -zsCf 
s:r--qo · 0 .-

JI 

-E~-07 

H-~ 
1. Con;ipleteness 

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? ~A) Cam,yylel:rf· (D 
If NO, qualify all associated data as unusable {R). 

Was each det~ctor used for the associated data calibrated? f'l/}NA) ________ _ 

If NO, qualify all associated data as unusable {R). 

Are c·alibration standards NIST traceable or equivalent? f{~A) ________ .,...__ 

If NO, qualify all associated data as unusable {R). 

Were calibration standards expired? f'ltw@):----------------­
If YES, qualify all associated data as unusable {R). 

Comments/Qualified Results: _________ ,. ____________ _ 

1 



q;- I' 349l 13q3 .. t)fi \)., ~,H; 

2.2 Continuing Calibration 

Is check source identified by activity and radio~uclides? rt~) Q_CJW\~~-U) 

If NO, qualify all associated data as estimated 0). 

Has check source been counted daily? rt/N/1W) _______________ _ 
If NO, qualify all associated data as unusable (R). 

Are check source counts within ±3S control limits? <:f~-----------­
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? rt,w@>. _______________ _ 
If NO, qualify all associated results as unusable (R). 

Are background counts within ±3S control limits? rt!N{]).) ___________ _ 
If NO, qualify all associated results as unusable (R). 

Comments/Qualified Results=---------------------..,._.----
(i) c1·,e_c~1( S°'Oc./l'('f_: OMci bc~O'f(;U t-\d CD11k1±. dofo ;~ 

\·1-C~ O,\.J D.1 \rJ 6 le- r (j 

2 



3. Blanks 96 !i31t9i .. 13~}~ 
Have reagent/method/field blanks been analyzed with the SDG? r,1fjNA) 0 .Qy\"\ M fi_,(/\ -f (i) 
If NO, qualify all results > LLD as estimated 0). 

Are positive results reported in the reagent/method/field blanks? f'{~,-----­

H YES, qualify positive results less than the MDA as nondetects (U). Qualify sample results 

<lOX the blank value but greater than the MDA as estimated 0). 

Can blank results be verified/calculated properly? f'l/jNA): __________ _ 
Comments/Notes/Qualified Results:._· _________________ _ 

3 



~l li~ g, q5 
4. Detection Limits and slltipie ul ., 

Can LLDs and MDAs be verified? f'{~A), __ ~_• __ trt_ru_~_{_(0_r _________ _ 

H NO, qualify all results as estimated detects 0) or estimated nondetects (UJ). 

Do reported results meet the detection limit requirements? rt/NINA) Cc'YY'Wl:Pcl@ 
Note discrepancies in the va4dation report narrative under representativeness. 

Can reported results be verified? rtt{jNA),_..;;0~(j.:...-J..:.ry\_.W\:..i...i.W-~±~ffi~--------­
H NO, note missing data in the validation report. Correct results on the photocopied report 

fonns an~ ,Wlude in the validation report. 

ComiP,~ptes/Qualified Results:. _______ •-=------------
(j)t~·f'{\M ·s " LL~~ Qaf\'\ncd: 6e ve~"( --\-ie_d ~-+ £:'.\i-r ft,M(.:)J 

5 
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/ 

5. Radiometric and Grav~ ~ te &s. 1396 
WereBracers/chemical yields analyzed in each SDG and/or sample as appropriate for 

the analytical method? (YfgNA),_~Chi...:·..i:.V\l.1::..\u.\'J'.~Ju.l':..itJ1.i...11--_U)~----------­
H NO or if inappropriate tracers were used qualify associated results as unusable (R). 

Was a field blank used for the spike/tracer/chemical yield ~nalysis? (Y~A), _____ _ 
H YES, note in the validation narrative. 

Is spike/tracer/chemical yield recovery within the limits of 30-105% for sample results <4X the 

spike activity? rA) .. 
Verify the spike recoveries and qualify associated results as follows: 

%R: <30% 30-105% >105% >115% 

<LLD 

>LLD 

R 

R 

acceptable UJ 

acceptable J 

R 

R 

Comments/Notes/Qualified Results:, ____________________ _ 

< ' < < 
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96 ii 3496., 1397 
6. Duplicate Samples and Analyses 

Has at least one duplicate analysis been performed for every 

10 samples in the SDG? (Y~A), _ __._(\~n~)N\.L..IW\u:.J,1,B.;;,:..Mu.....i.-{_(t::...t~) __________ _ 

H NO, qualify all associated results as estimated ffi. -
Has the field blank been used for duplicate or MSIMSD analysis? (Y~A). _____ _ 

Are RPD valus ~35% for results >SX the LLD and within ±2X the LLD for results <SX the 

LLD? cY/;;NA) GOMVVlevvt G:, 
H NO, qualify associated results <LLD as estimated nondetects (UJ) and all associated results 

> LLD as estimated detects ffi. 
Comments/Notes/Qualified Results:. __________________ _ 

Q) [l,yr,,;-C\ t-v o. ,~o ~ t Si-' ~:.,,± (2<?f .Gc'\'\Pd &-c {.\-( 's 7 ,, 0.c--00, 
t< R-??/ - ; ~1Y'PY- Tv'-c±1, DY\ .. 

@j KPQ \} 3 I j \f:~ f}f e_ 0Ge: 1 f- -rbe 
v _\ ;-{--k YA i•~'\,~lr~ GOO t9 t.f (Al),'-d 

6 



q /' rzuq,r 13Cl8 
7. Laboratory Control Sa p1i11 t) c<> ~ 
Are LCS results within the control limits of 80-120% (Y~A): J)c:.+o, 8 ~ .( c...-z-J 

If NO, qualify results as follows: 

%R: <50% 50-79% >120% 

Results< LLD: R UJ R 
Results> LLD: R J ·_ R 

Has at least one LCS been analyzed with the SDG? ~A):. _________ _ 

If NO, qualify all associated results as estimated (J). 
Comments/Notes/Qualified Results:. __________ __,, _______ _ 

. -.- r 

;,-z-_ ·;J 
• f • ,.__.... 

~] 

0..s-rs1 
C ~ ,-7·; 

_._.-\ °?1 

u - <-.,( 

~

) ? '""' \', 

(? ~ .. ,, -, /. r" _,. ,.,.. ..:...\..: 
r " "' . -,:,--:,\ - •{(_; 

H-1 

'7( 0,6 

qq c~--

o --(c ( . le 

::.J_ '!'.Y?JfU· 'I,.{) Q, IC\\", pb--
v , -.r/ur 
R 
./ 

v ' 

1./ 

R 
✓ 

,. 
✓-

V 
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8. Holding Times 

Have all samples/analyses been completed within 5 half-lives or 180 days, whichever comes 
/\ ':",_ Q r 

first? CY,tfNA): \.AJ,±v ~ .P,l{"j:_;.) 

H NO, qualify all associated results > LLD as estimated detects 0) and all associated results 

<LLD as estimated non-detects (UJ). For gross exceed~nces (>2X criteria) qualify all 

associated results as unusable (R). 

Comments/Notes/Qualified Results:. ___________ --_____ _ 

s ct:>H-f s A~ y;iJ Y l ,-s c:;xo \; :r 

5 - IS 
_,......;;...1.-........., _____ l--___ -z...;.._-.....;f;;....-y_.....;..'2.,.;;;._ ___ ~~----g--......,_......,rJ J 

~;.._..:.....;;;;....i... ____ ---+----~~~~---_i;.~---=-- t M 
'-/-

s-31 1 
5-31 ( 5 
5 -? '":( 

.... -

.A<~~ ~zl,n 

- ~{y! _......._~~-----+-------""'-....:;:;.;:~:..,__---.-.:1"'"~L.------ r~' 

"30 
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0 ,- i 
9. Method Specific and Offl 

9.1 Gas Proportional Counters 

rol 

Are field and QC sample preparations outside the range of the self absorption curves? 

(YIN~: _ Covvlt~eld-U) 
H YES, qualify all associated data as estimated 0). 

Are initial detector efficiencies <20% 7 (Y~)=·----------------+-­
H YES, qualify all associated data as unusable (R). 

Have statistical tests been performed routinely (at least weekly)? (Y;w§:. _____ -\-_ 

H NO, qualify all associated data as estimated 0). 

Have stability verifications been performed after each gas change? (Yrw-f3.):. ____ ~_ 

H NO, qualify all associated data as estimated 0). 

Comments/Notes/Qualified Results: ____________________ _ 

9 



9.2 Alpha Spectroscopy 

Has detedor system bttn 
96 il 3496 _ I~,(] I ,,u~-

- rated aaoss the fflergy range of interest? (Y1Nt~): C'Qy\t\\\-\ fJ~\+ Q) 
If NO, qualify all results u unusable (R). 

II detector resolution adequate to identify each peak centroid? (Y~--------1 

I If NO or if resolution cannot be detenninflf, qualify all results u unusable (R). 

Is resolution at least 20 bV FWHM7 C'(~t·----------------+ I 
If NO, qualify all results u estimated 0). 

I 
Do check source efficiencies agree within 5% of initial_ calibration efficiencies or are they j 
within the control limits or ±3S of the mean? C'f~=·--------------J 
If NO, qualify all associated results as unusab~(R). I 
Was each sample spiked with a tracer? C'f~=·-----------------1 
If NO, qualify all associated results as unusable (R). 

Are tracer recoveries within the control limits of 30 to 105%? rt/Nrli}): tf 
lf NO, qualify all results as follows : 

iR : 

Results <LLD: 
Res ult s > LLD: 

<30% 30-105 % >1051£ 

R 
R 

acceptable UJ 
acceptable J 

>115% 

R 
R 

Comments.':\'otes/Qualified Results : _______________________ _ 

~ " l'"'Y > ' V' • < >?4\> - )< lc ·' l< ' I' <' > ~ .... -,,, } '' . . l'l Air t F 1 >1 > - - , V\.-·" ~ 

,. 
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9.3 Gamma Spectroscopf;~6 Ii 3496 .. i LHJZ 
Does efficiency calibration approximate a smooth semi-log curve? f'l/N/@. ______ _ 
If NO, qualify all results as unusable (R). 

Have geometry or matrix factors been accounted for in all analyses? f'{~:. _____ _ 

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? (Y~~:. __ . ____________________ _ 

If NO, qualify all results outside the energy range as unusable (R). 

Is resolution of the detector system adequate and less than 5 FWHM? f'l!NI@):, ____ _ 
If NO, qualify all results as estimated 0). 
Comments/Notes/Qualified Results: ____________________ _ 

11 



Q6 'I 34g • I l}()3 
9.4 Alpha Emitting Radi6in l~sott Jb fl __ . S1-L\c_/e 
Have single radium isotopes (Ra-223, Ra-224, Ra-226) been reported? ~NA): f"' c ic:?~ !C'M \ ~1-

If YES, qualify all results attributed to a single radium isotope as estimated 0) if the 

contribution to the total from individual isotopes is UN9lOWn. 

Can time from sample precipitation to counting be verified? ('{~A): 'l?o,w rb-+e 
If NO, qualify all associated results > MDA as estimated 0). 

Have barium interferences been identified and accounted for? ('{;N1@:. ____ --+---
If NO, qualify all associated results with elevated barium levels as estimated 0). 

Has counting efficiency for Ra-226 been determined for each SDG? ('{!NI@):. _____ _ 

If NO, qualify all associated results as unusable (R). 

Have blanks been analyzed with each group to check for possible radium contamination in 

the reagents? (YtJ'NA): Su~ P"-~P 3 
If NO, qualify all associated results as estimated 0). 

Are LCS recoveries with the control limits listed below? ('{/),NA): SA~ {>?-ge 7 . 
If no, qualify sample results as follows: 

%R: 

Results <MDA 
Results > MDA 

<50% 50-69% 

R 
R 

UJ 
J 

70•130% >130% 

Acceptable R 
Acceptable R 

If sam~~ was preserv~ at colle~on ~as analysis been comp_leted within 180 da~s or 5 half-

lives? (;'JN!NA): <::;:o_v✓\ _ fE'S;(:_,-f\/ f> d H-Nu'3 ~ , s ,.- ~1 , ~t tl _e :(~or ~~-

If NO, qualify results > LLD as estimated detects ID and results < LLD as estimated non-

detects (UD. 
If samples were not preserved, were samples received within 5 days of 
sampling? (YIN/NA}:. ________________________ _ 

• Were samples preserved at the laboratory upon receipt? f'{/N/NA):. ____ _ 

• Were samples held after preservation for at least 16 days? f{/N/NA):. ___ _ 

If NO, to any of the above, qualify associated sample results as estimated 0). 
Comments/Notes/Qualified Results:. _____________________ _ 

12 



9.5 Radium 226 Analysis ~ lk, ~rl~ll tl ~(Lucas) Cell Counting , 

Is calibration data present and can it be associated with the samples? C'{~A):. ____ _ 

If NO, qualify associated sample results as unusable (R). 

Was the counting system calibrated each day that sampl~s were analyzed? C'f/Nrf!J:. __ _ 
If NO, qualify associated results as estimated 0) . 

. Was the counting system calibrated after:replacing the scintillation cell7 f'{/N/(iJ----­
lf NO, qualify associated results as estimated 0) if the cell has a previously determined 

calibration constant and unusable (R) if no constant is available for the replacement cell. 

Were bl~nks an*. Z4 zed with each sample group to check for radium contamination 

in reagents? f'{~A):. _________________________ _ 

If NO, qualify associated results as estimated 0). 

If sample was preserved at collection has analysis been completed within 180 days or 5 half­

lives? ~/NA): CO fl'\ n, \f:.t/tf W . 
If NO, qualify results > LLD as estimated detects 0) and results < LLD as estimated non­

detects (UJ). 

If samples were not preserved, were sa es received within 5 days of 
sampling? (Y/N/NA): ________________________ _ 

Were samples p~erved at the laboratory upon receipt? f'{/N/NA): 

Were sampley£eld after preservation for at least 16 days? C'f/N/NA): ___ _ 

. . 
• 

If NO, to any of the above, qualify associated sample results as estimated (J). 
I 

Comments/Notes/Qualified Results:. ____________________ _ 

13 



9611349fi. Ll[)S . 
9.6 Tritium Analysis by Liquid Sein "lation Counting 

Do calibration standard matrices match the sample matrices? (Y~: (};Yv\t}'\e)\-f(L 
If NO, qualify associated results as estimated {J}. 

Has at least one calibration standard been. processed with the samples (Y~):. ___ __.,._ 

If NO, qualify results associated with runs lacking calibration standards as unusable (R). 

Have results for counting efficiency determination been provided? (Y~·----~-

1£ NO, qualify all associated results as unusable (R). 

Do tritium levels in the blanks exceed the MDA? (YmG·----------........ -
1£ YES, qualify associated results less than t0X the background tritium level (blanks) as 

estimated 0). 

Have blanks been arilyz.ed with each sample run to check for potential contamination in the 

chemical reagents? f!JN!NA): _______________________ _ 

If NO, qualify associated results as estimated 0). 

Comments/Notes/Qualified Results:. ____________________ _ 

0 _i _ ..,.,(....;'...:'- :..a~---4-~.....:,..;.l,,;,..~--l.-......:;_.i..,:(1:...·..:.·f_· _.i....:..f ...l.(....1-(;;..\. =~~:..:..1:.~~...Q....,;,__...;:~:;;;.) ..,.(..J_' ~i...' O.;;;. _ _ . __..I l.lo..r« .... ,___ 

(2,(~, 1 ;d ~:,[ - l A ,1 r -1 L:21 e f:<', , l Qr 11:-,, --ft ~1,1:e I , 

.. 

14 



9.7 Fluorometric Analysis !¥.iJr ~ • . I LHJ6 
Has the laboratory provided evidence that cation and anion interferences are negligible for · 

the matrix or that matrix interferences have been accounted for? (Y~ ()cyvM\ e+tf (G 
If NO, qualify associated results as estimated 0). 

Has the laboratory provided a description of the method of fusion standardization or 

provided data supporting fusion standardization? (Ytwi@: __________ _..,._ 

If NO, qualify associated results as estimated 0). 

Was calibration performed immediately prior to sample analysis? f'l~=·----~..,._­
If NO, qualify associated results as estimated 0). 
Comments/Notes/Qualified Results: ____________________ _ 

15 
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/ 
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96113496.1408 
GAS PROPORTIONAL COUNTERS 

LOW BACKGROUND BETA COUNTERS 

Data Package ID: ?CO FH 5 
Analysis: ca~ O<_ 

1 
If?. , S, _q_o ,Tc -9 9 

A.O Completeness Checklist 

__ Results Report for Sample Analyses and Reanalyses 
--4 Raw Data (Counting Logs, Printouts, Notebook Pages) 

·, _,Calculation Sheets · 
~ Sample Identifications · 
__L Detector Identification 
___!::_ Analysis Date and Initials of Analyst 

1,, / Amounts of Samples Prepared or Counted 
N/µ Weights of Solids Counted 

Initial and Continuing Calibration 

Detector Identification 
Calibration Date(s) and Initials of Analyst 

./-~es 
X. - ,\Jo 

N/A - Nc+.~lie~b{p 

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 
==i Results of Statistical Test Used to Evaluate Instrument Background 
_____ ). Control Limits fo Check Source and Background Counts 

~-
Blanks 

~ Detector Identification 
_✓_ Date of Analysis 

X. MDA of Method 
X Amounts of Reagents Used in Blank 

Radiometric and Gravimetric Yields 

Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers, or Carrien Used 
Weights of Precipitates or Solids Counted 
Calculated Recoveries 

A-1 



Oµplicates 

x· -Detector Identification 
,/ Date of Analysis 

__x_ Aliquots of Samples 
~ Weights of Solids Counted 
~ / Count Durations 
~ Sample Identifications 
--2{_ Calculated PrKision 

Laboratory Control Samples 

~ /Detector Identification 
--..JL Date of Analysis 
....,X_ ,, Calculation of Recoveries 
~ Results of Analyses 

Comments/Qualified Results: _____________________ _ 

A-2 



~ SPECTROSCOPY 

Data Package ID: _______ -=.;~0-0:;..;.-~.:...F...:K..;...:;;;S.:..-__________ _ 

Analysis: ______ __,!.,R.l,:u~~,-='s::.J:R~/"--'2 ... -..:ai~:...ls ____________ _ 
I 

B.0 Completeness Checklist 

Analysis Results 

/ Results Report for Sample Anal~es and Reanalyses 
L_ Raw Data (Spectra, Printouts, Notebook Pages) 

Y-- ,, Calculation Sheets 
~ Sample Identifications 
~ Detector Identification 

" Analysis Date and Initials of Analyst 
-X Amounts of Samples Counted (Precipitated or Deposited) 

Initial and Contiuing Calibration 

_L Detector Identification 
____x Calibration Date(s) and Initials of Analyst 

,./-Ye~ 
)( -No 

N/A - Ne+ A~)pl(c~\o(~ 

_£ Identification of Calibration and Check Standards including Radionuclide,. 
Certification, Expiration Date, and Activity 

_y_ Amount of (Check) Standard Used 
_K_ Raw Data including Spectra or Counts per Channel 
__::L. Kev/channel 
___;;L Count Duration for Standards 
--2{__ Efficiencies 

..._,,,. Raw Data of Background Counts, Dates Counted, and Duration of Counts 

Blanks 

":~,,,Detector Identification 
__ ✓_ D Date of Analysis 
~ MDA of Method 
_L Amounts of Reagents Used in Blank 

Duplicates 

X .· Detector Identification 
-;-"' Date of Analysis 
7" Amounts of Samples Counted 

>< /Count Durations 
_--;:--__ c: Sa,mple Identifications 
_2:;__ Calculated Precision 

Radiometric and Gravimetric Yields 

-6._ Amounts (Volumes, Concentrations, Activity) or Spikes, Tracers, or Carriers Used 
_,2(_ NIST Traceability of Spikes, Tracers or Carriers 
N//-. Weights of Precipitates or Solids Counted 
-A- Calculated Recoveries 

B-1 



96 ~3~96., Ill llll 
Laboratory Control Samples 

~/ Detector Identification 
___L Date of Analysis 

X . Calculation of Recoveries 
_L -Results of Analyses 

Comments/Qualified Results: ___________________ _ 

t HQ-9~ 
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o · .. 13u9 ·· lu 1~z )b l1 1. 6 ;a, • ~, f 
GAMMA SPECTROSCOPY 

Data Package ID:. _______ &r(~~:.;.;_>:+fW..!:1...:a5.?-_______________ _ 

C.0 Completeness Checklist ✓-'k~ 
Analysis Results ~ - · No 

_L_ Results Report for Sample Analyses and Reanalyses N/4 - Nof . 
__K.._ Raw Data (Spectra, Printouts of Counts per Channel, Notebook Pages) App{ICttlbfQ 
~ ,.,,Calculation Sheets 

v Sample Identifications 
... )( ,,, Detector Identification and Counting Position 
~ Analysis Date and Initials of Analyst 
---::::7 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 

Detector Identification 
Date of Analysis 
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 

Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers or Carriers Used 
Weights of Precipitates or Solids Counted 
Calculated Recoveries 

C-1 



qt; II 34g,i ILl l[i3 
Laboratory Control Sampl~s J ~ "' ~ · 

/4etector Identification 
~ Date of Analysis 
....;{.../ Calculation of Recoveries 
~ Results of Analyses 

Comments/Qualified Results· 

~ 
. 

1ue\ triP lb¼d·,f,OY\JI 

I 

! , 

-
No C:-CfV'J\~{>'1.-\f S- AflHQ~1 .. 
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?.'\ r ti - a,, f 
~ ., ifg,M : G RADIUM ISOTOPES 

USING SCINTILLATION COUNTING 

Data Package ID: _______ ~--=(')..;::O~F_.;.,-.\___,;;;6;...._ __________ _ 
Analysis: _______________________________ _ 

0.0 Completeness Checklist 

Analysis Results 

Results Report for Sample Analyses and Reanalyses 
Raw Data (Gross Counts, Count Duration, Background Count, and Backgroun,d 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 

Blanks 

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 

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) 

Duplicates 

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 Identification 
Detector Identification 
Date of Analysis 
Calculated Recoveries 
Results of Analyses 
Sample Weight 

Comments/Qualified Results: _______________________ _ 

D-2 



il16 ., 3uq r I u 1a6 .~.11~ ·1./6., rii 

RADIUM-226 ANALYSIS USING 
SCINTILLATION (LUCAS) CELL COUNTING 

Data Package ID:, ________ E=..;;;o;;..;o;;:;..fl..-l,...µ.;..;6,=------------
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 

Blanks 

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 

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 

ScintiUation (Lucas) Cell Identification 
Date of Analysis 
Sample Weight 
Amount of Spike for Spiked Duplicates 
Raw Data (Gross Counts, Count Duration, Background Counts, and Background 
Count Duration) · 

E-1 



96113496 .. 14 lt7 
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: _________________________ _ 

Sr. 

E-2 



/ 

96 1134 / r . , ANALYSIS USING 
LIQUID SCINTILLATION COUNTING 

Data Package ID: ________ B_o_o __ F_H ......... s __ . __________ _ 
' F.O Completeness Checklist ~ - .Ye '8 

Analysis Results )c( - · f\Jc 

/ '/ I • (I (· 
_,,_ Results Report for Sample Analyses and Reanalyses ~v P. ,_ ''°' HPf, 1

~ • 

_¼_ Raw Data (Gross Counts, Count Duration, Background Count, and Background Count 
Duration) 

__A_/Calculation Sheets 
-~-- Sample Identifications 
-~-/ Instrument Identification 
_· ·_ 17_ 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 
Quench Correction Method 

Blanks 

~strument Identification 
X__ ate of Analysis 
~ MDA of Method 
_y_ 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 

..X.... Instrument Identification 
~ Date of Analysis 
~ Amounts of Samples 
...Y_ Amount of Spike for Spiked Duplicates 
-2t:,._ Raw Data (Gross Counts, Count Duration, Background Counts, and Background 

Count Duration) 

F-1 



96 ~ 3~96~ Ill 11,9 
FLUOROMETRIC ANALYSIS OF URANIUM 

Data Package ID: ________ ,..:\5~ 0 ~6;;;;;..:_A..:.µ_c=:.--..;;;:~ ___________ _ 

G.0 Completeness Checklist 

Initial and Continuing Instrument Calibration 

✓- v~ 
X - No 
N/A- tJof ~\1coJ,l-o 

1(3 V~trument Identification • 
Y libration Dates and Analyse Initials 
'7':· Identification of Calibration Standards including Certification, Expiration Date and 

oncentration 
V Amount of Standards Used for Calibration 
".'-, aw Data (Fluorometer Readings, Notebook Pages, etc.) 

r ' 

Blanks 

13 X ~strument Identification 
Date of Analysis 

) 
_><, .~DA of Method 

X ~ Amounts of Reagents Used 
~ot Numbers of Reagents Used '= 

t Y · Raw Data (Fluorometer Readings, Notebook Pages, etc.) 
I 

Duplicates 

X Instrument Identification 
_1q..li 3 * 1,/ Date of Analysis 
~ Amounts of Samples 
~ Amount of Spike for Spiked Duplicates 
x..,_ Raw Data (Fluorometer Readings, Notebook Pages, etc.) 

Gravimetric Yields 

Weight of Carrier Added for Gravimetric Determination 
Weight of Carrier Recovered for Gravimetric Determination 
Calculated Gravimetric Yields 

G-1 



Laboratory Control Samples 

~Sample Identification 
-~ Instrument Identification 

. Date of Analysis 
. _,L Calculated Recoveries 

1
q.-lH / ~Results of Analyses 

Comments/Qualified Results: ____________________ _ 

G-2 



96113~96 .. IY,~I 
Oak Ridge K·ZS Site 

Anlllytical Chmistry Department 
Results of Analyses 

AnaLIS ID: 910403·102 Project: G132 001C 
Custcmer: KESSNER/BUTCHER 

Date S~led: 27-MAR-1991 
S~led By: 

CUstomer S1111Ple ID: 100FH5 
Requisition Nllllber: 

" ... ~ . ... 

Date Printed: 
Z3·MAR·1992 13:58 

Material Description: WATER 

Date Saq,le Received: 31·NAR·1991 
Date Saq>le Coq,leted: 19·MAR·1992 
Date Sallple Approved: 

Program Manager: DL AMBURGEY (I 28912 

rocedure No. Analysis 
.Lf• it 

Result Q Qual of Error 

a : Rnult has been Corrected for Spike 

QA Date 
Units Analyst File Nl.llber C~leted 

·------------ ------------------------------ ---------- -------- ------------- ---------- --------------- ------------- -----------
••••• Radiochemistry Laboratory••••• 
C-134 Cesil.111·137 Z.44 Rf' •/• 3.7 pCI/L 
C-134 Cobal t-60 1.ZOE1 ~ +/• 3.6E0 pCI/L 
PA-900.0 Alpha Activity 2.30~ •/• 1.4 :::;- pCi/L 
PA-900.0 Beta Activity 5.88E2 f~ +/· 15.1 
PA-903.0 Radii.rn 0- 5r ··19Jj#r'~+/· .37 r 

4.1E3 j/~ +/· 6.1E2 PA-905.0 Tritii.rn 
PA-906.0 Strontii.rn o.44 ~ .,. o.8 R 
HA-485 
?·1628 
P-1635 
?-1635 
P-1635 

I :•o_ (BNA·. CLP) 

I 
ate Extracted 

Uranii.rn Alpha Activity 
Technetii.rn·99 
Plutoni i.rn 
Plutonii.rn·238 
Plutonii.rn-239 

= 7 

= 7-APR-1991 
(ml)= 1000.0 

0.821~ 
3.62E3.P:JY 

NA 
1,r~~ue 
/. r ..JMJ-Oh-P,( 

•~le Voli.rne Extracted 
xtraction Method 
xtraction Solvent 

= Separatory Funnel 
s Methylene Chloride 

xtraction Cleanup = Sodii.rn Sulfate 
inal Vol1111e of Extract (ml)= 1.0 
ssociated Blank = 910408-252 

\ rep (Pest- CLP) 

= 7 

ate Extracted s 7-APR-1991 
~le Vol1.111e Extracted (ml)• 1000.0 
~traction Method 

1 xtraction Solvent 
• Separatory Fi.me! 

~ Methylene Chloride 
xtraction Cleanup = Sodi1.111 Sulfate 
inal Vol1.111e of Extract (ml.)= 10.0 
ssociated Blank = 910408-150 

Replicate Results of Analysis 

..slysis Results 

Technetii.rn-99 3.62E3 

Replicate 
Results 

4.60 

RPD 

23.8 

+/· 2.0 
+/• 1.6E3 R 
•/• 

+/· 1.5 
+/· 1.5 

pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCI/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 

900028 ENV-523 7-JUtl-1991 
DK MANN 
900028 ENV-523 23-MAY· 1991 
900028 ENV-523 23·NAY·1991 
DS VAUGHN ENV-523 4·MAY·1991 
DS VAUGHN ENV-523 4·MAY•1991 
VS ARMSTRONG ENV-523 6·FEB·199Z 
900028 ENV-523 30·MAY·1991 
900028 ENV-523 16·NAY·1991 
900028 ENV-523 30·MAY·1991 
900028 ENV-523 30-MAY-1991 
900028 ENV-523 30-MAY· 1991 



~fke Recovery Date 13 
Unspfke Amount Spike Aaou'lt Percent 

lllysis Result Spike Result Units Recovered Recovered 

·-------------------------- -------- -------- -------- ---------- --------- ---------
-•••• UnKnown Lab ••••• 
/ANIDE 0.017 0.10 0.13 ~/L 0.11 113.0 
_UTONIUM-238 21306 18400 pCf/L 18400. 86.4 
_UTONIUM-239 21306 18400 pCi/L 18400. 86.4 
lTAL ORGANIC CARBON CTOC) 0 5 4 118/L 4. 80.0 
lANIUM ALPHA ACTIVITY 0.82 675 648 pCf/L 647. 95.9 



0ak Ridge K-25 Sfte 
Analytical Chemistry Department 

Results of Analyses 

---7 
•. ~::,,.,}4-

AnllLIS ID: 910408-029 Project: 
Customer: 

Date Saq>led: 
S~led By: 

Material Description: 
Program Manager: 

KESSNER/BUTCHER 
3-APR-1991 

WATER 
DL AMBURGEY (t 28912 

G132 001C CUst0111er Saaple ID: 100F94 
· •~isftfon Nl.lllber: 

Date S11111ple Received: 5-APR-1991 
Date s-.:,le Coq,leted: 19-MAR-1992 
Date S1111ple Approved: 

23-MAR-1992 13:58 

a : Result has been Corrected for Spike 

·ocedure No. Analysis 
Li11it 

Result Q Qual of Error Units 
QA Date 

Analyst File Nl.lllber C~leted 

------------ ------------------------------ ---------- -------- ------------- ---------- --------------- ------------- -----------
·•••• Radiochemistry Laboratory***** 
:-134 Cesil.111-137 0.93 I<-* 
·-134 Cobal t·60 
A-900.0 Alpha Activity 
A·900.0 Beta Activity 

1 .53E1 l<;,r 
2.49~ 

5.42E2 I<.; 
A·903.0 Radii.Ill O· N .·34~~ 
A·905.0 Triti1.111 4.2E31'., * 
A-906.0 . Stronti1.111 1..35 ,~ ;,I-
A-485 Urani1.111 Alpha Activity /-9 o.ooJ(~ 
-1628 Techneti1.111· 99 3.53E3~ 

I •1635 Plutoni1.111 NA 
·1635 Plutoni1.111·238 / -s o.ookt-<K 
·1635 Plutoni1.111·239 0.87~ 

(BNA· CLP) 

: 6 

te Extracted = 11-APR-1991 
~le Voli.,ne Extracted CmL) = 1000 
traction Method 
traction Solvent 

= Separatory Fumel 
= Methylene Chloride 

traction Cleanup = Sodi1.111 Sulfate 
nal Voli.,ne of Extract (mL) = 1.0 
sociated Blank = 910411-095 

~p (Pest · CLP) 

: 6 

te Extracted = 9·APR·1991 
\ 1l)le Voll.Ille Extracted (mL) = 1000 

traction Method 
traction Solvent 

= Separatory F1.nnel 
: Methylene Chloride 

traction Cleanup • Sodi1.111 Sulfate 
"\Bl Voll.Ille of Extract (ml)= 10.0 
sociated Blank s 910409·040 

lepllcate Results of Analysis 

4nalysis 

Jraniun Alpha Activity 
nutoniun-238 

Results 

0.00 
0.00 

Replicate 
Results 

0 

0 

RPO 

0.0 
0.0 

+/- 3.3 pCi/L 
+/- 3.5E0 pCi/l 
+/- 1.4 :r pCI/L 
+/- 14.5 pCI/L 
•/• .34 R pCi/L 
+/- 6.2E2 pCi/L 
•/• 0.9 
•/- 1.9{.JR 
•/- 1.6E3R_ 

pCi/L 
pCi/L 
pCi/L 

•/- pCI/L 
•/- 1.5 pCI/L 
+/- 1.2 pCI/L 

900028 
OK MAIIN 
900028 
900028 
DS VAUGHN 
DS VAUGHN 
VS ARMSTRONG 
900028 
900028 
900028 
900028 
900028 

#ij/;f 

EIIV-523 

ENV-523 
ENV·523 
ENV-523 
ENV-523 
ENV-523 
ENV-523 
ENV·523 
ENV-523 
ENV-523 
ENV·523 

7-JUll-1991 

23-MAY-1991 
23-MAY-1991 

4-MAY-1991 
4-MAY-1991 
6-FEB-1992 

30-MAY-1991 
16-MAY-1991 
30-MAY-1991 
30-MAY-1991 
30-MAY-1991 

I 

I 



Spike Recovery Data 

-------------------
lysis 

Unspike MOU'lt Spike 
Result Spike Result Units 

Aaol.nt Percent 
Recovered Recovered 

············------------------ -------- -------- -------- ---------- ·······-- ---------
-• UnKnown Lab••••• 

CYANIDE 

TECHNETIUM·99 
0.038 

3.53E3 
0. 1 

12420 
0.147 11111/L 
16600 pCf/L 

0.109 
13070. 

109.0 
105.2 

15 



APPENDIX C 

DATA VALIDATION DOCUMENTATION 

SDG: BOOJ75 



~-------- --- - -------- -- - ---

q< r ~g . I 't -
M~l . · · ~ Y DATA VALIDATION CHECKLIST .. 

Data Package ID: cg,(; 0 T76 A Laboratory: J<-2 S: 
Data Validator: ---Y.- £+opp Date: :::.G,,Y1 • !)) tCiCt 3 
Analysis/Sample Identificatiorv'Matrix:. ____ .....,___....., ___________ __,;.....,... __ _ 

A lpt"c, G~+r"" Be . A pli'c. 
(\,- 137 Rl- :sx 72-,., g r 0 3·-v 
s,-_q:..::o;.....__..:...i.....___.,...!.-+-_..!.:;.~~~~~..i..::.:....:.J::;....--1---~'-I---~"----~ 

{c;_-o..( ·i(. ___________ ____.,. __ ---'-------
1 

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? (Yfj'NA} G0"'rl~ 1\ tt·1{ Ci)· 
If NO, qualify all associated data as unusable (R). 

Was each detector used for the associated data calibrated? (Y~A>--------1----

If NO, qualify all associated data as unusable (R). 

Are calibration standards NIST traceable or equivalent? (Y~A) ______ ---'..__ __ 

If NO, qualify all associated data as unusable (R). 

Were calibration standards expired?{x/N/NA} _____________ ~--

If YES, qualify all associated data as unusable (R}. 
Comments/Qualified Results:. _____________________ _ 

1 



. . . 96 ~ 3Y9ti~ I Ll£~7 
2.2 Continuing Calibration 

Is check source identified by activity and radio~uclides? f'(;{j,NA).~.....::..:~~ ...... .._... ........... __ 

H NO, qualify all associated data as estimated 0). 
Has check source been counted daily? f'(/jJNA), ___________ ...,_ ____ _ 

H NO, qualify all associated data as unusable (R). 

Are check source counts within ±3S control limits? C'ffj/NA). ________ -.,. ____ _ 

H NO, qualify all associated data u unusable (R). 

Have background counts been performed at least weekly and before and after 11 field and 

QC samples associated with the SDG? f'(tfyNA) \ 

H NO, qualify all associated results as unusable (R). / 

Are background counts within ±3S control limits? C'f@!NA) \ 

If NO, qualify all associated results as unusable (R). 

Comments/Qualified Results: _______________________ _ 

2 



r,'" ~~ug" mll''-8 
3. Blanks :Jb l1.., l.1 b .. M It 

Have reagent/method/field blanks been analyzed with the SDG? ~A) QcJYI\~ ~1--\ (fJ 
If NO, qualify all results > LLD as estimated (J). 

Are positive results reported in the reagenVmethod/field blanks? f'{INl{i__A). ______ _ 
If YES, qualify positive results less than the MDA · as nondetects (tJ). Qualify sample results 

<lOX the blank value but greater than the MDA as estimated 0). 

Can blank results be verified/calculated properly? f'{IN{ijjJ:. ___________ _ 
Comments/Notes/Qualified Results:_· __________________ _ 

3 



n ~ ll u9 , L ,,q 
4. Detection Limitli't1 Sa ·1 tstilts 
Can LLDs and MDAs be verified? rtfj,NA),_~Q...:.O.:..:Y\l~lk.:.V\.:..;;~~t----(1.::,..;;...) _______ _ 

If NO, qualify all results as estimated detects 0) or estimated nondetects (UJ). 

Do reported results meet the detection limit requi~ements? C'{/ijJNA) C CJ,t·J ~-1 ~Vd @ 
Note discrepancies in the va~dation report narrative under representativeness. 

Can reported results be verified? f'{~A),_.;:;;0c;::::;YV\..:..;..\&..:.•t,..::f:.;;;;_ffi::...;...;.+-.....;:;@;;;;:, _________ _ 

If NO, note missing data in the validation report. Correct results on the photocopied report 

forms and include in the validation report. 
Comments/Notes/Qualified Results:, __________________ _ 

1
qf °? CD ..J.'Hj)f\\ • Lt!:, s i'.l..J'<> t1:f. ~i':Q ul cfie&- _ _ %r ~ J3£i lX. res fJH--s ; ; ~ ts:; e,,,,! f> i::e-,:,id; --#J,. ,Jet" d -I 11., 1 +s 
~ . ----· ---:::Er!::S L,@ [ I ) I l I I \ CI I I •· I C \ , ·' . 

4 



M~ 'I Z g ' 
5. Radiometric anct'ij ~~i ' ri i · s 

Were~s/tracers/chemical yields analyzed in each SDG and/or sample as appropriate for 

the a~(cal method? WN/NA)._...;G:....¥.c}1'.i...:...:i\..t.:\'l~1.i..e""'~'J..,+:......,;;Cv;;;;,.r -----------­

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? cY;@NA). _____ _ 

If YES, note in the validation narrative. 

Is spike/tracer/chemical yield recovery within the limits of 30-105% for sample results <4X the 

spike activity? (Y/i)NA)_C--..oi...:•ti:..i.,] VL:.H~e.&'.-!1\..i...~..:...J..,Q):...., _____________ _ 

Verify the spike recoveries and qualify associated results as follows: G:J'yv\l)1eti\ t @) 
%R: <30% 30-105% >105% >115% 

<LLD R acceptable UJ R 

> LLD R acceptable J R 

Comments/Notes/Qualified Results: __________________ _ 

(j) 0 l1\ \JA~~ '' 0 /), ~ y I~: tclr G M rt t\;'Q c.ex: 'fe Co y s: ry I i1 ·k1/" Jtl-\kd, c¼ \,O[~ =1 ?= u 'cl"'d ~.¥\() -th e_ (a!-\) d o;-1:o_ Is l-'.\11 ·, s s I k)q ' 11\ ~;:>cJlQd­
_:±D 01210 u:k (t ~ :d_ 

(ET-1s-_q_3---=--=--=--=-R~t ,+,-,l_-..:t-z ..... ' 43 ... ~R..._-_-_--=-_-_-_-_-_-_--=--=----=------=--=--=-----_..µ;.R...;.,.--=--=------=---1 ...... P~,-=--=-

5 



96113496 ~ I LJ::i I 

ACCURACY & PRECISION DAT A 18-1an-93 PAGE 1 

FILENAME: MS-K25.WK1 

SAMPLE RPT MS MSD MS MSD 
ANLYS. HEIS # RESULT Rslt Rslt Rslt SPK %REC. %REC. RPD 

TC-99 BOOJ75 0.00 -1.54 337 327 301 112 109 3 

SR-90 B00175 1.31 1.31 21300 18200 24228 88 75 16 

GR-A B00175 1.26 1.26 1400 1520 1628 86 93 8 

GR-B BOOJ75 5.97 5.97 1790 1840 1628 110 113 3 

Cs-137 BOOJ75 2.93 2.93 NA NA NA NA NA NA 
Pu-238 BOOJ75 0.0258 0.0258 0.135 0.173 NA NA NA 25 

Pu-238/239 B00175 --0.0258 --0.0258 11.00 11.20 12.79 86 88 2 

tot-U B00175 0.37 0.366 35.5 37.9 40.56 87 93 7 



tll , a· ·,z 
6. Duplicate Samples~)\~ Ip :J 
Has at least one duplicao/~nalysis been performed for ~ery 
10 samples in the SDG? ~A), _____ . _______________ _ 

If NO, qualify all associated results as estimated 0). 

Has the field blank been used for duplicate or MS/MSD analysis?()'.; 

Are RPR valus ~35% for results >SX the LLD and within ±2X the LLD for results <SX the 

LLD?~/NJNA) CCTYY'~V\e.11± CT) 
If NO, qualify associated results <LLD as estimated nondetects {UJ) and all associated results 

>LLD as estimated detects 0). ~ -=SD~ >F-efllz?-~ -
Comments/Notes/Qualified Results: ~ 1- l i-~ 3 · 

6 



q{ I' g • 1 ll~'3 
7. Laboratory Control·:S~· i .,. ,J 
Are LCS results within the control limits of 80-120% (Y~A): Wsu: ~ le<-<) 
H NO, qualify results as follows: 

%R: <50% 50-79% >120% 

Results < LLD: R UJ R 
Results> LLD: R J R 

Has at least one LCS been analyzed _with the SDG? ~A): _________ _ 

H NO, qualify all associated results as estimated 0). 

Comments/Notes/Qualified Results: __________________ _ 

Qr AO { i:h9:C UL/ 

II 6 R 
/ 

I\ ;,I 

T/u:r 
-Y/ur 
R 

0~ C CJ :.,t..ti . -.) y 

7 

7 



8. Holding Times 

ql Ii 349~ I u ;•u .··()II U.. ·1,J1 

Have ;}\ samples/ana~es been completed within 5 half-lives or 180 days, whichever comes 

first? f!JNINA): oee_ do...fct lo eJdu). 
If NO, qualify all associated results >LLD as estimated detects 0) 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: _________________ _ 

~--CO]f5 Si,)1vV\p\ed ':l'-( ... Cf{ AnAryzr-t:!) . \J?,y::s Gid~f'"r 

( I 

7 

-, .-, 
L 

~ --, 
CX'.J r ..... ------------------------------

c~ ~<.'s v<-- -r-u NrMe 

' 
I 
) 

I 
8 



9.1 Gas Proportional Counters 

Are field and QC sample preparations outside the range of the self absorption curves? 

C{!N~' (\_o}v\H\et\t (t) 
ff YES, qualify all associated data as estimated 0). -

Are initial detector efficiencies <20%? ff~=----------------­
ff YES, qualify all associated data as unusable (R). 

Have statistical tests been performed routinely (at least weekly)? Cl~------­
ff NO, qualify all associated data as estimated 0). 

Have stability verifications been performed after each gas change? ff lNl{j}J:. _____ _ 
ff NO, qualify all associated data as estimated 0). 

Comments/Notes/Qualified Results:. ____________________ _ 

9 



9.2 Alpha Spectrosc:oij~ 113~96., I ~:j6 
Has dettttor system ~n calibrated across the energy range of Interest? (Y~:. ___ _ 

If NO, qualify all results u unusable (R}. 

Is detector resolution adequate to identify each peak Cflltroid? CY. 
If NO or if rnolution cannot be determined, qualify.all rnulb u unusable (R). 

Is resolution at least 20 bV FWHM7 (Y~~--------------­

If NO, qualify all rnults as estimated ffi. 
Do check source efficiencies agrtt within 5% of initial calibration efficiencies or are they 

within the control limits or ±35 of the mean? (Y~:. ____________ _ 

If NO, qualify all associated results as unusable (R). 

Was each sample spiked with a tracer? (Y~:. _______________ _ 

If NO, qualify all associated results as unusable (R). 

Are tracer recoveries within the control limits of 30 to 105%? (Y~:. _______ _ 

If l'\O, qualify all results as follows : 

Resu lt s <LLD: 
Resu lts > LLD: 

<30% 30-105 % 

R 
R 

acceptable 
acceptable 

>105% 

UJ 
J 

>115% 

R 
R 

Comments~otes/Qualified Results : ___________________ _ 

10 



9.3 Gamma Spectr~ l i 
1i96 ... 1 ll~j7 , 

Does efficiency calibration approximate a smooth semi-log curve? C{INl1{j;j:. ______ _ 
If NO, qualify all results as unusable (R). 

Have geometry or matrix factors been accounted for in all analyses? (:{!NI@:. _____ _ 
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? Cf~=--·----------------------
1£ NO, qualify all results outside the energy range u unusable (R). 

Is resolution of the detector system adequa~e and less than 5 FWHM? Cf~: ____ _ 

If NO, qualify all results as estimated 0). 
Comments/Notes/Qualified Results:. ____________________ _ 

11 



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

9.4 Alpha Emitting Radium Isotopes 

Have single radium isotopes (Ra-223, Ra-224, Ra-22.6) been reported? 

If YES, qualify all results attributed to a single radium isotope as es · 

contribution to the total from individual isotopes is unknown. 

Can time from sample precipitation to counting be verified?l (Y/N/NA): 

If NO, qualify all associated results > MDA as estimated 0). 

Have barium interferences been identified and accounted ~or? Cf/NINA):. _______ _ 

If NO, qualify all associated results with elevated barium{evels as estimated 0). 
/ 

Has counting efficiency for Ra-226 been determined for 1 each SDG? (YIN/NA):. _____ _ 

If NO, qualify all associated results as unusable (R). 

Have blanks been analyzed with each group to check for possible radium contamination in 

the reagents? f'{/N/NA): _______________________ _ 

If NO, qualify all associated results as estimated 0). 

Are LCS recoveries with the control limits listed below? (YIN/NA):. _________ _ 

If no, qualify sample results as follows: 

%R: 

Results <MDA 
Results > MDA 

<50% 50-69% 

R 
R 

UJ 
J 

70-130% >130% 

Acceptable R 
Acceptable R 

If sample was preserved at collection has analysis been completed within 180 days or 5 half-
lives? f'{/N/NA): __________________________ _ 

If NO, qualify results > LLD as estimated detects 0) and results < LLD as estimated non­

detects (UJ). 

If samples were not preserved, were samples received within 5 days of 
sampling? f'{/N/NA):. ________________________ _ 

• Were samples preserved at the laboratory upon receipt? f'{/N/NA}:. ____ _ 

• Were samples held after preskrvation for at least 16 days? (YIN/NA):. ___ _ 

If NO, to any of the above, qualify associatJd sample results as estimated 0). 

Comments/Notes/Qualified Results:. ___ ,_, -------4-~-----------,' µ trieR 

/ 

12 



,---- . 

96 II 349ti ~ I ~:t9 
9.5 Radium 226 Analysis using Scintillation (Lucas) Cell Cour 

Is calibration data present and can it be associated with the ,samples? Cf/NINA): ____ _ 

If NO, qualify associated sample results as unusable (R). 

Was the counting system calibrated each day that-sam es were analyzed? f'{/N/NA): ____ _ 

If NO, qualify associated results as estimated 0). 

_ Was the counting system calibrated after replacin the scintillation cell? f'{/N/NA): ____ _ 

If NO, qualify associated results as estimated O),if the cell has a previously determined 

calibration constant and unusable (R) if no co tant is available for the replacement cell. 

Were blanks analyzed with each sample gro to check for radium contamination 
in reagents? f'{/N/NA):. ___________________________ _ 

If NO, qualify associated results as estimated 0). 
I 

If sample was preserved at collection has analysis been completed within 180 days or 5 haJf-
lives? f'{/N/NA): __________________________ _ 

If NO, qualify results > LLD as estimated detects 0) and results < LLD as estimated non­

detects (UJ). 

If samples were not preserved, were samples received within 5 days of 
sampling? (YIN/NA): ________________________ _ 

· • Were samples preserved at the la~ratory upon receipt? f'{/N/NA):. ____ _ 
. . 

• Were samples held after preservation for at least 16 days? f'{/N/NA): ___ _ 

If NO, to any of the above, qualify associated sample results as estimated 0). 

Comments/Notes/Qualified Results: ____________________ _ 

1\Ja+ 
_, 
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9.6 Tritium Analysis by Liquid Scintillation Counting 

Do calibration standard matrices match the sample mat 

If NO, qualify associated results as estimated 0). 

Has at least one calibration standard been processed ith the samples Cf /NINA): ____ _ 

If NO, qualify results associated with runs lacking ca bration standards as unusable (R). 

Have results for counting efficiency determination n provided? Cf/NINA):. _____ _ 

If NO, qualify all associated results as unusable (R). 

Do tritium levels in the blanks exceed the MDA? (Yi 

If YES, qualify associated results less than 10X the b kground tritium level (blanks) as . I 
estimated 0). / 

! 

Have blanks been analyzed with each sample run to' check for potential contamination in the 

chemical reagents? C{/N/NA): ______________________ _ 

If NO, qualify associated results as estimated 0). 

Comments/Notes/Qualified Results: ____________________ _ 

< 

14 



96 IJ3l~96~, l~ll I 
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? rttJ'NA) :. ______ _ 

H NO, qualify associated results as estimated 0). _ 

Has the laboratory provided a description of the me~d of fusion standardization or 

provided data supporting fusion standardization? rt,t9'NA):. ___________ _ 
If NO, qualify associated results as estimated 0). 

Was calibration performed immediately prior to sample analysis? f:'{&A): ______ _ 

H NO, qualify associated results as estimated 0). 
Comments/Notes/Qualified Results: ____________________ _ 

[:1;o I '{ S: ;, _ Q ~ ex::; +ff •·Cl, \,'J (r'i;· rd p f'1.:,, ! ,a c-d ruJ 1:ne-ffuxl 
des("t~p:bc\l\ ,s no± a;.vQ'1\ob\(.i ff 
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o r 1r ~ijq ..- . I 4lj") 
Comments/Notes/Qui lliJ~ 1(e~ult'.s:._l ________________ _ 

I 

I 

// 

/ 

16 

./ · 
/ 

/ 
/ 

/ 
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96 ~ 349ti,~ I L~Lt:i 
GAS PROPORTIONAL COUNTERS 

LOW BACKGROUND BETA COUNTERS 

Data Package ID: _______ 1:?i~0:::...:0..::...1'~7.,_6::::..L.A.l...-________ _ 

<X. g I --re :4 q 
7 r ' - ' 

Analysis: gcr 
A.0 Completeness Checklist 

Analysis Results 

~Results Report for Sample Analyses and Reanalyses 
aw Data (Counting Logs, Printouts, Notebook Pages) 
akulation Sheets 

__ ample Identifications · 
___x_,, Detector Identification =z., Analysis Date and Initials of Analyst 
__ ✓- Amounts of Samples Prepared or Counted 

7 Weights of Solids Counted 

Initial and Continuing Calibration 

Detector Identification 
Calibration Date(s) and Initials of Analyst 

/-ve:s 
x. -rJo 

N/A -Nof 
A pP Ii c~lo(e. 

Identification of Calibration and Check Standards including Radionuclide, 
Certification, Expiration Date, and Activity 

Blanks 

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 

~Detector Identification 
-1L_ Date of Analysis 
--2(_ MDA of Method 
__'l{_ Amounts of Reagents Used in Blank 

tric and Gravimetric Yields 

Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers, or Carriers Used 
____,A:_ Weights of Precipitates or Solids Counted 
_x_ Calculated Recoveries 

A-1 



Duplicates 

_ ')5.__/ Detector Identification 
-;r__ Date of Analysis 

liquots of Samples 
Weights of Solids Counted 

ount Durations 
__ Sample Identifications 
_$,_ Calculated Predsion 

Laboratozy Control Samples 

~Detector Identification 
-"- Date of Analysis 
_x_ / Calculation of Recoveries 
-1t_ Results of Analyses 

Comments/Qualified Results: 

tH'I ;d~ 

/ '/ 
--· / 

✓ 

/ 

(\ ~ '+ , ())'\ ' 
I 

I 
I 

/ 
/ 

/ 

N~~ U,~d - -Hf' l-1~ -C\3 
\.__ 

) 

I 
I 

I 
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ALPHA SPECIROSCOPY ~ ,z.,-\©)l 3 

Data Package ID: ______ ___:\5i:.,.0::::;..::0:....::J":::,_.!.,7~&,~5,;:;:;_ _________ _ 

Analysis: _________ ..:.r.~~~-_-Z.::::;.'s..:..::.~..,c.,/....;;2;;...s=q_.__ _______ _ 

B.O Completeness Checklist 

An,. Results 

Results Report for Sample Analyses and Reanalyses 
X' Raw Data (Spectra, Printouts, Notebook Pages) 

-~,/ Calculation Sheets 
v Sample Identifications 

X Detecto e~tion 6 1L 
_k_. alysis Da and Initials of Analyst 
__)£__ ~ Samples Counted (Precipitated or Deposited) 

Initial and Contiuing Calibration 

Detector Identification 
Calibration Date(s) and Initials of Analyst 

/-Yes 
X-Nv 

N/A -Jc,-.+ 
Ar ~l,6" b \e 

X 
X 

Identification of Calibration and Check Standards including Radionuclide, 
Certification, Expiration Date, and Activity 
Amount of (Check) Standard Used 

± 
Raw Data including Spectra or Counts per Channel 
Kev/channel 

X' 
Count Duration for Standards 
Efficiencies 

_x_ Raw Data of Background Counts, Dates Counted, and Duration of Counts 

Blanks 
/ 

~ ~etector Identification 
--1::;_ Date of Analysis 
___¼_ MDA of Method 
_K Amounts of Reagents Used in Blank 

Duplicates 

)( .Afetector Identification 
_--;;7 __ DO.ate of Analysis 
~ Amounts of Samples Counted 
_2(_ Count Durations 
...2(__ Sample Identifications 
x_ Calculated Precision 

Radiometric and Gravimetric Yields 

Amounts 01 olumes, Concentrations, Activity) or Spikes, Tracers, or· Carriers Used 
NIST Traceability of Spikes, Tracers or Carriers 
Weights of Precipitates or Solids Counted 
Calculated Recoveries 

B-1 



96 ~ 3496 ~ I l~Llti 
Laboratozy Control Samples 

X: .,Beteetor Identification 
__f( Date of Analysis 
_x_,,.-Calculation of Recoveries 
_L Results of Analyses 

Comments/Qualified Results:. ________ ..,£...-------------

I 

t-1i-q3 

B-2 
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96 I 3496 .. I 4Ll7 
GAMMA SPECTROSCOPY 

Data Package ID: ~ (D T7 S 
C.0 Completeness Checklist ti- Yts 
Analysis Results X ·- t--) c 

~Results Report for Sample Analyses and Reanalyses 
_x Raw Data (Spectra, Printouts of Counts per Channel, Notebook Pages) 

~~/A - t-1ct 

Samp--·c;k 

~

>( alculation Sheets · 

tector ldentificati9n and Counting Position 
~ Anilysis Dateanalnitials of Analyst 
__L. Amounts of Samples Counted 

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 

Detector Identification 
Date of Analysis 
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 

f.lp~\ ,enl,le 

Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers or Carriers Used . 
Weights of Precipitates or Solids Counted 
Calculated Recoveries 

C-1 



96 Ii 3Y96 ~ i llLl8 
Laboratory Control Samples 

(, Detector Identification 
__ Date of Analysis 
_ X_falculation of Recoveries 
--1,.C Results of Analyses 

Comments/Qualified Results:,_· --------."---------------

I 
/ 

/ 

I 

C-2 



. ITIING RADIUM ISOTOPES 
USING SCINTILLATION COUNTING 

Data Package ID: _____________ -r-___ J_o_t-_Ll~e .... J __ , __ ._ 
Analysis: __________________ .,.... ______ --:::=-------
D.0 Completeness Checklist ~ ti ..{/ 3 

Analysis Results / 
I 

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 I 
I 

Blanks 

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 

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) 

Duplicates 

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 



96 I 3496 .. 1 LlSD 
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 Identification 
Detector Identification 
Date of Analysis 
Calculated Recoveries 
Results of Analyses 
Sample Weight 

Comments/Qualified Results:. _______________________ _ 

D-2 



q ~ rzug · Hlt"'' , L , J 1, b ;, r1 .J I . . 
RADIUM-226 ANALYSIS USING 

SCINTILLATION (LUCAS) CELL COUNTING 

Data Package ID: ___________________ -----~---------

E.O Completeness Checklist 

Analysis Results 

Results Reports for Sample Analyses and Reanalyses 
Raw Data (Gross Counts, Count Duration, Backgrou 
Duration) 
Calculation Sheets 
Sample Identifications 
Scintillation (Lucas) Cell Identification 
Analysis Date and Analyst Initials 
Amounts of Samples Counted 
Sample Weight or Volume 

a Count, and Background Count 

Initial and Continuing Instrument Calibration 

Blanks 

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 

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 for Spiked Duplicates 
Raw Data (Gross Counts, Count Duration, Ba·ckground Counts, and Background 
Count Duration) 

. E-1 



96 ~ 349ti ~ I lHi~: 
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 

Laboratoi:y Control Samples 

Sample Identification . 
Scintillation (Lucas) Cell Identification 
Date of Analysis 
Calculated Recoveries 
Results of Analyses 

E-2 



96 !j 3~9{ . I 'tffitIUM ANALYSIS USING 
' J L QUID SCINTILLATION COUNTING N\o+ ~~eeQ 

Data Package ID: __________________ .;._ ________ _ 

F.O Completeness Checklist ((t-\i~, 
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 
Instrument Identification 
Analysis Date and Analyst Initials 
Sample Weight 

Initial and Continuing Instrument Calibration 

Instrument Identification 

Blanks 

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 
Quench Correction Method 

Instrument Identification 
Date of Analysis 
MDA of Method 
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 

Instrument Identification 
Date of Analysis 
Amounts of Samples 
Amount of Spike for Spiked Duplicates 
Raw Data (Gross Counts, Count Duration, Background Counts, and Background 
Count Duration) 

F-1 



L t'li 
. TR.IC ANALYSIS OF URANIUM 

Data Package ID: _______ fcS:.::· :..;0::.~0:f~'l-..::5::___ _________ _ 

G.O Completeness Checklist 

Results Report for Sample Analyses and Reanalyses 
___L Raw Data (Fluorometer Readings, Notebook Pages, etc.) 
_____x_.,,..calculation Sheets 
_----;?"__ S, ample Identifications 

X ./Instrument Identification 
~ Analysis Date and Analyst Initials 
_iL_ Sample Weight 

Initial and Continuing Instrument Calibration 

Instrument Identification 
Calibration Dates and Analyse Initials 
Identification of Calibration Standards including Certification, Expiration Date and 
Concentration 
Amount of Standards Used for Calibration 
Raw Data (Fluorometer Readings, Notebook Pages, etc.) 

Blanks 

/Instrument Identification 
----i:7' Date of Analysis 

i 
MDA of Method 
Amounts of Reagents Used 
Lot Numbers of Reagents Used 

_x_ Raw Data (Fluorometer Readings, Notebook Pages, etc.) 

Duplicates 

...L../ ·Instrument Identification 
~ /4ate of Analysis 
==:2" Amounts of Samples 
.1._ Amount of Spike for Spiked Duplicates 
_,X_ Raw Data (Fluorometer Readings, Notebook Pages, etc.) 

Gravimetric Yields 

Weight of Carrier Added for Gravimetric Determination 
Weight of Carrier Recovered for Gravimetric Determination 
Calculated Gravimetric Yields 

G-1 



!j ,,. !134g .. n,rs 
1b1 .10,. ~ ,J., 

Laboratory Control Samples 

/ Sample Identification 
~Instrument Identification 
-~- Date of Analysis 
~ Calculated Recoveries 
_X_ Results of Analyses 

Comments/Qualified Results: ______________________ _ 

G-2 
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Oak Ridge IC·25 Site 

Analytical Ch•istry Departlllent 
lnul ts of Analyses 

Date Printed: 
25·FEB·1992 09:27 

AnllLIS ID: 910412·211 Project: G132 0201 Custcaer ~le ID: l00J75 
Customer: KESSNER l~faition Nl.lllber: 

Date S~led: 1·APR·1991 Date Sa111ple Received: 6·APR·1991 
S~led By: Date S~le Coq,leted: 24•SEP·1991 

Material Description: SOIL Date Saple Approved: 
Program Manager: DL AMBURGEY (# 28912 a : Result has been Corrected for Spike 

Li•it QA Date 
Procedure No . Analysis Result Q Qual of Error Units Analyst File NLm>er Coq,leted 

-------------- ------------------------------ ---------- -------- ------------- ---------- --------------- ------------- ---- -------
..... Spectrochemistry Laboratory••••• 

Seleni1.111 ••••••• • ug/lCg 29175 10427A 27-JUN-1991 

••••• Inductively Coupled Plasma Laboratory••••• 
EPA-3050 Bisrl'lJth <10.0 
EPA·200.7 

••••• Radiochemistry Laboratory••••• 
EC·134 Cesilin-137 2.93 gir 
EPA-900.0 Alpha Act ivi ty 1.26 1-'2..ir 
EPA-900.0 Beta Activ i ty 5.97 ,~....-
EPA·906.0 Stront iun 1.31 R¥--
IHA·485 Uraniun Alpha Activity 3.66E·1 R~ 
TP-1628 Technetiun /5','t 4d4-,R'U~ 
TP· 1635 Plutoniun-238 o .t> c, 2 sai•2K~ 
""'· 1635 Pluton iun-239 ~ /~9 -2 58i·2,f>;tt/( 

-**** IJet Chemistry Laboratory••••• 
EPA-300.0 Nitrate <20 
EPA· 300.0 Ortho Phosphate IC <20 
EPA·300.0 Sulfate <20 
EPA·335.2 Cyanide <0.1 

Spike Recovery Data 

Unsp i ke Amount Spike 
Analysis Result Spike Result Units 

+/· 3.0E·1 pCi/g 
•/ • 2.0 pCi/g 
+/· 3.9 pCi/g 
+/ · 4.6E·1 pCi/g 
+/· 2.0E·1 pCi/g 
+/- 13.9 pCl/g 
+/· 8.9E·2 R pCi/g 
+/ · 8.9E·2 pCi/g 

ug/g 
ug/g 
ug/g 
ug/g 

Percent 
Recovered Recovered 

----------------------------- - -------- -------- -------- ---------- --------- ---------
NITRATE 0 100 99 ug/g 99. 99.0 
ORTHOPHOSPHATE IC 0 100 88 ug/g 88. 88.0 
SULFATE 0 200 176 ug/g 176. 88.0 

~,-,£-43 

jfli';/,}f 

EA HESTER 107168 16· JUL· 1991 

SM ICINNEBREIJ ENV-534 6· JUN · 1991 
SM ICINNEBREIJ ENV·534 10·JUN· 1991 
SM ICINNEBREIJ ENV·534 10·JUN·1991 
SM ICINNEBREIJ ENV·534 29·MAY·1991 
SM ICINNEBREIJ ENV·534 28·APR·1991 
SM ICINNEBREIJ ENV·534 6·JUN·1991 
SM ICINNEBREIJ ENV·534 6·JUN· 1991 
SM ICINNEBREIJ ENV-534 6·JUN·1991 

CA SEDLACEK 91-44 IA - 21·APR· 1991 
CA SEDLACEK 91-44 IA 21 · APR · 1991 
CA SEDLACEK 9l·44 IA 21·APR·1991 
900019 91·29 20·MAY·1991 



96~3496 .. l~S? 40 
O.k Ridge l'.·25 Site 

Analytical Ch•istry Departaent 
Resul ti of Analyses 

Date Printed: 
25·FEB·1992 09:2! 

AnaLIS ID: 910412·212 Project: G132 0201 Cuatcaer Saq,le ID: IOOJ76 
lequiaition IIU!Cer: Custaner: 

Date Saq,led: 
S~led By: 

Material Description: 
~ Program Manager: 

Procedure No. Analysis 

1'.ESSNER 
1·APR· 1991 

SOIL 
DL AMBURGEY (f 28912 

Lfait 
Result Q Qual of Error 

Date Salllple leceiwd: 6-APR-1991 
Date Saq,le C~l•ted: 24-SEP-1991 
Date Sapla Approwd: 

a : Result has been Corrected for Spike 

QA Date 
Units Analyst File III.Jli>er Caq,leted 

----- ----- ---- ------------------------ ---- -- --------- - -------- ------------- ---------- --------------- ------------- -----------
-••• Spectrochemistry Laboratory••••• 

Seleni1.111 

-••• Inductively Coupled Plasma Laboratory••••• 
EPA·3050 BislTlJth <10.0 
EPA·200.7 

••••• Rad iochemistry Laboratory••••• 
EC·134 Cesi1.111· 137 
EPA·900.0 
EPA· 900.0 
EPA·906 .0 
IHA-485 
TP·1628 
TP·1635 
.,. .. 4 635 

Alpha Act ivity 
Beta Activity 
Stronti1.111 
Urani1.111 Alpha Activity 
Techneti1.111 
Pluton i1.111·238 
Plutoni1.111· 239 

••••• Wet Chemistry laboratory••••• 
EPA-300.0 Nitrate 
EPA-300.0 0rtho Phosphate IC 
EPA-300.0 Sulfate 
EPA·335.2 Cyanide 

o,' 
0,1)9' 

20.22 R~ 
3.27~ 

27.80 ~ 
2.65 R+ 

4.45E·1 ~ 
48.10 ~ 
0.00KtfR-

2.sec 2,,f<t-fK 

<20 
<20 
<20 

<0.1 

ug/Kg 29175 10427A 27-JUll -1991 

EA HESTER 10716B 16-JUL-1991 

+/· 8.2E·1 pCi/g SM KINNEBREW ENV-534 6·JUN·1991 
+/· 2.3 pCi/g SM KINNEBREW ENV-534 10-JUN -1991 
+/- 5.0 pCi/g SM KINNEBREW . ENV·534 10· JUN· 1991 
+/· 5.4E·1 pCi/g SM KINNEBREW ENV-534 29·NAY· 1991 
+/· 2.2E·1 pCi/g SM KINNEBREW ENV·534 28·APR·1991 
+/· 15.3 pCi/g SM KINNEBREW ENV·534 6· JUll • 1991 
+/· 1.0E-1 R pCi/g SM KINNEBREW ENV·534 6·JUN·1991 
+/· 8.9E·2 pCi/g SM KINNEBREW ENV·534 6· JUN·1991 

ug/g CA SEDLACEK 91·44 IA 21•APR· 1991 
ug/g CA SEDLACEK 91·44 IA 21·APR· 1991 
ug/g CA SEDLACEK 91·44 IA 21 · APR·1991 
ug/g 900019 91·29 20·NAY·1991 
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96 ~ 3496 .. I LHi9 41 
O.k Ridge K·25 Site 

Analytical Chemistry Department 
Results of Analyses 

Date Printed: 
10·FE8·1992 14:23 

AnaLIS ID: 910415·089 
Customer: KESSNER 

Date S~led: 1·APR·1991 
Satll)led By: 

Material Description: SOIL 

Project: G132 0201 

Program Manager: DL AMBURGEY(# 28912 

Customer S~le ID: BOOJ75·MS 
Requisition N~r: 

Date S~le Received: 6·APR·1991 
Date S~le C~leted: 
Date S~le Approved: 

[l : Rnult has been Corrected for Spike 

Limit QA Date 
Procedure No. Analysis Result o Oual of Error units Analyst File N~r C~leted 

-------------- ···············--------------- ---------- -------- ------------· ---------- --------------- ------------- -----------
••••• Spectrochemistry Laboratory••••• 

Selenil.lll -------- UII/Kg 

••••• Induct i vely Coupled Plasma Laooratory ••••• 
EPA·200.7(CLP) Bisrruth MA ug/Kg MJ SCHEUER NA 16•JUL·1991 

••••• Radiocnemistry Laboratory ..... 
EC· 134 Cesiun-137 MA •!· pCi/g SH KINNEBREW ENV·534 6·JUN·1991 

EPA·900.0 Al pha Act i vity 1 .40E3 +/ • 27.0 . pCi/g SH KINNEBREW ENV·534 1 O· JUN· 1991 

EPA·900.0 Beta Activity 1. 79E3 •!· 28.0 pCi/g SH KINNEBREW ENV·534 10·JUN·1991 

EPA·906.0 Strontiun 2. 13E4 +/• 35.0 pCi/g SH KINNEBREW ENV·534 29·MAY·1991 

IHA·485 Uraniun Alpha Activ i ty 35.50 •!· , .9 pCi/g SH KINNEBREW ENV·534 28·APR·1991 

TP-1628 Technet iun 3.37E2 •!· 21. 7 pCi/g SH KINNEBREW ENV·534 6·JUN·1991 

'635 P°tutoniUT1·238 1.35E·1 +/• 1 .4E • 1 pCi/g SM KINNEBREW ENV·534 6·JUN·1991 

635 Pluton iun-239 11 .00 +/· , . 1 pCi/g SM KINNEBREW ENV·534 6·JUN·1991 

••••• Wet cnemistry Laboratory ..... 
EPA·300.0 Mitrate 88 ug/g CA SEDLACEK 91·44 IA 21·APR·1991 

EPA·300 . 0 Ortho Phosphate IC 99 ug/g CA SEDLACEK 91-44 IA 21·APR·1991 
EPA·300.0 Sulfate 176 ug/g CA SEDLACEK 91·44 IA 21·APR·1991 
EPA·335.2 Cyan ide ug/g HH FELLER X 21·APR·1991 

••••• Comnents from the Wet Chemistry Laboratory••••• 

MS/MSD NOT PREFORMED OM CYANIDE ANALYSIS 

••••• Comnents from the Inductively ColJl)led Plasma Laboratory••••• 

This sall'4'le was not chosen to be spiked by the ICP laboratory. 
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Date Printed: 
10·FEl·1992 14:24 

AnaLIS ID: 910415·090 Project: G132 0201 Customer s...,le ID: BOOJ75·MSO 

Customer: KESSNER 
Date S~led: 1·APR·1991 

S~led By: 
Material Description: SOIL 

Program Manager: DL AMBURGEY (# 28912 

Procedure No. Analysis Result Q Qual 

---------- -------· 
••••• Spectrochemistry Laboratory••••• 

Selenil.6TI 

••••• Inductively Coupled Plasma Laboratory••••• 
EPA·200.7(CLP) BislllJth NA 

••••• Radiochemistry Laboratory ..... 
EC-134 Cesi1.611·137 NA 
EPA-900.0 Alpha Act ivi ty 1 .52E3 
EPA · 900.0 Beta Activity 1 .84E3 
EPA·906.0 Strontil.6TI 1 .82E4 
IHA-485 uranil.6TI Alpha Activity 37.90 
TP-1628 Technetil.6TI 3.27E2 
TD - 1635 Plutoni1.611·238 1. 73E · 1 

635 Plutoni1.611·239 11.20 

••••• Wet Chemistry Laboratory ..... 
EPA -300.0 Ni trate <20 
EPA -300.0 Ortho Phosphate IC <20 
EPA-300.0 Sul fate <20 
EPA-335.2 Cyanioe )( 

••••• Comnents 1rom the Wet Chemistry Laboratory••••• 

MS/HSD MOT PERFORMED ON CYANIDE ANALYSIS 

••••• Comnents from the Radiochemistry Laboratory••••• 

THE SPIKE RECOVERY ON SAMPLE NUMBERS 910145·089"'S, 090HSD 
FOR PLUTONIUM WAS BASED ON THE TOTAL OF PU-238 AND PU·239 . 

Requisition Nuri>er: 
Date s...,le Received: 6·APR·1991 

Date s...,le C~leted: 
Date Saa.,le Approved: 

Cl : Result has been Corrected for Spike 

Limi t QA Date 
of Error Units Analyst File Nuri>er C~leted 

------------- ---------- ·······-------- ------------- -----------

ug/Kg 

ug/Kg HJ SCHEUER NA 16·JUL·1991 

•!· pCi/g SH KINNEBREW ENV-534 6·JUll-1991 
+/· 28.0 pCi/g SH KINNEBREW ENV·534 10·JUN·1991 
+/· 29.0 pCi/g SH KINNEBREW ENV-534 10·JUN•1991 
+/• 33.0 pCi/g SM KINNEBREW ENV-534 29·MAY·1991 
+/• 2. 1 pCi/g SH KINNEBREW ENV·534 28·APR·1991 
+/· 21.5 pCi/g SH KINNEBREW ENV-534 6·JUN·1991 
+/· 1.se-1 pCi/g SM KINNEBREW ENV·534 6·JUN·1991 
+/· 1 . 1 pCi/g SM KINNEBREW ENV·534 6·JUN·1991 

ug/g CA SEDLACEK 91·44 IA 21•APR·1991 
ug/g CA SEDLACEK 91·44 IA 21·APR·1991 
ug/g CA SEDLACEK 91•44 IA 21•APR·1991 
ug/g HH FELLER X 21·APR·1991 
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••••• Ccnments from the Inductively Coupled Plasma Laboratory••••• 

This s~le was not chosen to be spiked by the ICP laboratory. 




