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Mr. Alex KIein 
Rockwell International Corp. 
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6633 Canoga Ave. 
Canoga Park, CA 91303 

Ref: Customer P.O. No. R44PJZ94034044 
TMAlRichrnond Report N5-04-097-6113 (re-analysis) 

Dear Mr. Klein: 

Enclosed is the data report for the Plutonium 238, 2391240 re-analysis for sample A4CM- 
950074. This sample was previously reported on June 14,1995. The new report includes 
data for the sample and the associated quality control samples. 

If you have any questions regarding this data, or any problems with the hard copy or 
electronic deliverable diskette, please call me at (510) 235-2633. 

Sincerely, 

Enclosures: Data Report N5-06-070-6113A (re-analysis) 
Diskette 

A division of Thermo Process Systems Inc.. a Them0 Eiectron company 
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TWRichmond 

.. , Report N5-06-070-6113A 
Rockwell International Corp. 

Contract R44PJZ9403404.4 

Case Narrative July 12, 1995 

GENERAL 

WRichmond Sample Delivery Group (SDG) 61 13A consists of one soil sample 
received on April 27, 1995. This samples was re-analyzed for isotopic-Plutonium. 

ANALYTICAL NOTES 

The internal quality control consists 5% each of laboratory control samples, blanks, 
and duplicates. The QC samples are prepared by the Quality Control Department. 

The blanks and laboratory control samples are created using the 1989 ASTM 
formula for moderately hard water, listed in Table 8010: Recommended Composition 
for Reconsfifufed Fresh Wafer. This consists of the following: 

NaHCO, 96 mglL 
CaS0,.2H20 60 mglL 
MsSO~ 60 mglL 

KC1 at 4.0 mg/L - specified in the table - is not added since KC1 contains natural 40K 
which raises the gross beta background. 

2.1 Plutonium 238, 2391240 Analyses 
61 13A (Soil) 
Sample prep batch 2781-1 1OC list the sample along with the Laboratory 
Control Sample and reagent blank that were re-analyzed for isotopic 
plutonium. The LCS has a MDA greater than the RDL; however, this is not 
a problem since the activity of the LCS is significantly greater than the MDA 
The average chemical yield for three samples was 50% + 38%. 

Thermo Analytical 
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REpoxTIND GROUP 6113 

SaMPLE SUMMARY C o n t r a c t  R 4 4 R n S 4 0 3 4 0 4 4  u 
- 

A4CII-95-0074 S S ~  mm. 4 SOIL N506070-07  0 4 / 1 9 / 9 5  

Method B l a n k  SOIL N506070-28  

lab C o n t r o l  S a m p l e  SOIL N506070-27  
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SSG 611311 

.. 

Client Rocket 

Contract R44WZ94034044 

A4M-95-0074 SOIL 10.0 

Method Blank SOIL 

Leb Concml Sample SOIL 
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TMA/RICRMOND 
REWR¶S3 Cam 6113 

SDG 6113A C h m t  Rocket 

,* -tact ifalzr E ~lttman PREP BATCH SUMMARY contract R44135294034044 

PBBPmATIOLI ERROR P m -  AIlRJIYZH) QWJ'I- 

~ g ~ f  ~~ATRIX n b - n ~ ~  BRTM 2c \ a ~ m   RE l.cs ~ / O P J O K S / O R ~ G   PI^ 

Alpha W t m s c o P y  
W SOIL Plutonium. I~otopic in Soil 2781-1lOC 5.0 1 1 1  

mplicates and mtrix Spikes are those with original (Client) sample in this Sawie Delivew Group. 

Blank and LCS planchets are those in the same preparation batch as s m e  Client, IXlplicafe or Spike sample. 
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WORK SUt4WARY 
Client Rocketdvne 

Contract R44Rn94034044 

A4QI-95-0074 ~506070-07 6113-007 PO AX 071orl95 07/r2195 IEP Plutonim. I B O ~ O P ~ C  in soil 

SSfL AREA 4 SOIL 04/19/95 

04/27/95 

- 
HethCd Blank N506070-28 6113-028 PU 07/03/95 07/12/95 IEP Plutonium. ISO~OPLC m Sol1 

SOIL 

Lab Control Sample t7506070-27 6113-027 PO 07/01/95 07/12/95 IEP Plutonium, Isotopic in Soil 

SOIL 

COUNTS OF TESTS BY SAMPLE TYPE 
T~ST S R S ~ O  M F ~ ~ O D  REPBREEICE arm mm RE BI.ANR ICS DUP SPIKE ~ A I .  

I pU Plutonium. Isotopic in Soil HA5L 3OO/PU-02 1 1 1 1 3 1  
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Plutonium 239/240 10-12-8 

- 

IAB SAMPLB TEST PLARCEET SUE'FIX ALIQUOT -YZELI RFCIIEh'KD BY 

N506070-28 PU 6113-028 07/03/95 07/12/95 IEP 

QC-BLANK #24175 
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Lab sample id N506070-27 

Dept sample id 6113-027 

Client Rocketdvne 

Contract 844PJZ94ri34044 

Clietlt sample id Lab Control Samle 

Haterial/Matrix SOIL 

T 2 c m R  

Plutonium 239/249 

SUF- PREP ERR 
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T M A / R I C H H O N D  
RBWRTING GROUP 6113 

D A T A  SHEET 

SDG 61238 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJ7.94034044 

Lab sample id N506070-07 Client sample id A4CM-95-0074 
Dept sample id 6113-007 Location/Matrix SSFL AREA 4 SOIL 

Received 04/27/95 Collected 04/19/95 
1 moisture 10.0 Chain of custody id 

RESULT 2 U E R B  MIA RDL QUALI - 
At3AE.m CAS NO pCi/g (CQUliT) pCi/g pCi/g PIERS TEST 

Plutonium 238 13981-16-3 0.005 0.01 PU 
Plutonium 239/240 10-12-8 0.004 0.01 PU 
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RESULTS 
LAB 

amm w i r ~  m w m a m  

METHOD S-RY 
PbUIWlCW ISlUPIC M SOIL 

AWEA smxssrnm 

RAW S F -  Plutonium Plutonim 

T E S  PIX pI.WCQrr 238 239/240 

Preparation batch 2781-llOC 

A&=-95-0074 N506070-07 A1 6113-007 U 

ELK IQC ID=241751 N506070-28 6113-028 U 

LCS IQC ID1241741 N506070-27 6113-027 Ok 

Naminal value. and limits £ram method RDLs (PCi/gl 0.01 0.01 

METHOD PERFORMANCE 
LAB RAW SUP- UAX lQA ALIQ PREP DIUI- YIEW) EPF CODWT nniM DRIfT DAYS ANAL- 

a 1 m  SAMPLE ID SAMPLE ID TSSP FIX pCi/g g PAC TI- % ? min keV KeV rn PREPARED n B D  D E T ~ C ~ R  

Preparation batch 2781-llOC 20 prep enor 

A4CM-95-0074 N506070-07 73 06/30/95 07/01 SS-027 

NS06070-28 06/30/95 07/03 SS-064 

N506070-27 06/30/95 07/01 SS-036 

values and limits from methad 0.01 3.00 20-105 SO0 100 18 0 

PFOXDWSS REPERENCG HliSL 3OO/PU-02 

EP-060 Soil Preparation, rev 0 

EP-070 Soil Dissolution. rev 0 

EP-940 Plutonium Purification, rev 0 

EP-008 Heavy Elements Electroplating, rev C 

OD S ~ I E S  
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2030 Wright Avenue 
PO Box4040 
Rtchmond, CA 94804-0040 

(570) 235-2633 Fax 235-8 

July 12, 1995 

Mr. Alex Klein 
Rockwell International Corp. 
Rocketdyne Division 
6633 Canoga Ave. 
Canoga Park, CA 91 303 

Ref: Customer P.O. No. R44PJZ94034044 
TMNRichmond Report N555-062-6114 

Report N5-05-063-6115 

Dear Mr. Klein: 

Enclosed is the data report of analyses for the twenty-two soil and one water samples 
collected between May 8 and 19,1995. The samples were received at TMNRichmond on 
May 25, 1995. The accompanying case narrative d~scusses all parameters underlined in 
the data report which are not in compliance with the Statement of Work. 

If you have any questions regarding this data, or any problems with the hard copy or 
electronic deliverable diskette, please call me at (510) 235-2633. 

Sincerely, 

gd6r Italy E. ittman 

Program Manager 

Enclosures: Data Report N5-05-062-6114 (rinsate) 
Data Report N5-05-063-6115 (soil) 
Diskette 

Ad: ,vision . .  of Thermo Process Systems ir,c.. a Thermo Eleclron company 
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TMAIRichmond 
Report N5-05-062-6114 
Report N5-05-063-6115 

Rockwell International Corp. 
Contract R44PJZ94034044 

Case Narrative July 12, 1995 

1.0 GENERAL 

TMNRichmond Sample Delivery Group (SDG) 61 14 consists of one liquid sample, 
and SDG 61 15 consists of twenty-two soil samples. These samples were received 
on May 25,1995. 

2.0 ANALYTICAL NOTES 

The internal quality control consists 5% each of laboratory control samples, blanks, 
and duplicates. The QC samples are prepared by the Quality Control Department. 

The blanks and laboratory control samples are created using the 1989 ASTM 
formula for moderately hard water, listed in Table 801 0: Recommended Composition 
for Reconsfitufed Fresh Wafer. This consists of the following: 

NaHCO, 96 mglL 
CaS0,.2H,O 60 mglL 
MgSO4 60 mglL 

KC1 at 4.0 mg/L - specified in the table - is not added since KC1 contains natural 40K 
which raises the gross beta background. 

2.1 Tritium Analyses 
61 14 (Rinsate) 
No problems were associated with the samples during the analyses. 

61 15 (Soil) 
In changing the reporting format of the tritium results to pCilvolume water 
extracted the following underlines are noted: the aliquot for the tritium 
samples are below the minimum required; this is due to the relatively small 
percent moisture present in the samples. The Minimum Detectable Activity 
(MDA) is therefore greater than the Required Detection Limit (RDL) because 
of the small aliquot site. The report list the result units as pCiJg which is 
incorrect. The data reported is actually for pCilL values. We are working to 
change the mechanisms of our reporting software to be able to include 
multiple units p q  sample matrix where applicable. 

Thermo Analytical 
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TMAIRichmond 
Report N5-05-062-6114 
Report N5-05-063-6115 

Rockwell International Corp. 
Contract R44PJZ94034044 

Case Narrative July 12, 1995 

2.2 Strontium-SO Analyses 
61 14 (Rinsatel 
No problems were associated with the samples during the analyses. The 
average yield for 3 samples was 88% f 9%. 

61 15 C3oill 
Two samples, A4CM-95-0102 and A4CM-95-0103, were counted for less 
than the 200 minute nominal count time; however, the MDAs were below the 
RDL despite the shorter count time. The average yield for 25 samples was 
90% rt 9%. 

2.3 Thorium 228,230, 232 Analyses 
61 14 (Rinsate) 
No problems were associated with the samples during the analyses 
The average yield for 3 samples was 75%+ 19%. 

61 15 (Soil) 
All of the samples were aliquoted twice for thorium analyses because of 
matrix problems encountered during chemistry preparation. Sample A4CM- 
95-01 14 was aliquoted twice and has a MDA slightly greater than the RDL, 
and a chemical yield slightly lower than the nominal 20% required. The 
reagent blanks have a result for Th230 greater than the MDA, but only one 
was slightly greater than the RDL The average yield for 27 samples was 
53% f 20%. 

2.4 Uranium 2331234 235, 238 Analyses 
61 14 (Rinsatel 
The reagent blank has a result for U238 greater than the MDA, but less than 
the RDL. No other problems were associated with the samples during the 
analyses. The average yield for 3 samples was 67%k 2%. 

61 15 (Sort) 
The LCS has an MDA greater than the RDL, however, this is not a problem 
since the activtty the LCS IS stgnrficantly greater than the MDA The average 
y~eld for 25 samples was 64% c 19% 

Thermo Analytical 
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Rockwell International Corp. 
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Case Narrative July 12, 1995 

2.5 Plutonium 238,2391240 Analyses 
61 14 (Rinsate) 
No problems were associated with the analyses. The averane yield for 3 - 
samples was 38% rt 15%. 

61 15 1Soil) 
No problems were associated with the analyses. The average yield for 25 
samples was 74% rt 25%. 

2.6 Gamma Spectroscopy Analyses 
61 14 (Rinsate) 
No problems were associated with the samples during the analyses 

61 15 (Soil) 
All samples have an aliquot less than the 850 g nominal required, and 
several have count times less than the nominal 700 minutes required; 
however, despite the smaller aliquot and shorter count times, all of the MDA's 
were less than or equal to the RDL. 

Thermo Analytical 
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DO 6114 

act I f a l ~  E. P ~ t t m n  QC SUMMARY Contract R44PJZ94034044 u 
A4fX-95-0100 W A m  

A4od-95-0101 U A m  

Nethod Blank WLTER 

lab Contml Sample WATER 
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I SCG 6114 

ct Italy B. ~xtcman 1 PREP BATCH SUXMARY 
Client Rocketdyne 

Contract R44PZ9403404i I 

upha spffc-s~w 
w WATER Plutonium, Isotopic in Water 2781-126 5.0 1 1 1 

TR WATER Thorium, Isotopic in Water 2781-126 5.0 1 1 1  

U WATER Uranium, Isotopic in Water 2781-126 5.0 1 1 1  

Beta Counting 

SR wATW Strontium. Total in Water 2781-126 10.0 1 1 1  

~~ - 

Gamm S a n  

WLM WATER Ga- Emitters 2781-126 15.0 1 1 1 

Liquid Scintillation 

H WATER Tritium in Water 2781-126 10.0 1 1 1  X 

hlplicater and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group. 

Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample 

BATCH s m w A R Y  
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WORK STJMMARY 
Client Rocketd 

Ccmfracf R44PJZ94034044 

axsm smu ID IAE SAMPLE m 
I1)(311IoN WXRIX - SOF- 

CUSTODY SAS no RgD:IYED TgST FIX AW.LYZED REVIEWED BY HFTROD 

A4m-95-0100 N505062-01 6114-001 H 06/14/95 07/07/95 IEP Tritium in Water 

SSffi-4 WATER 05/08/95 

05/24/95 

N505062-02 6114-002 GAM 

WATER 05/08/95 6114-002 PU 

05/24/95 6114-002 SR 

6114-002 TH 

6114-002 U 

07/07/95 07/12/95 IEP GaRnM Emitters 

06/21/95 07/07/95 IEP Plutonium, Isotopic in Water 

06/17/95 07/07/95 IEP Strontium, Total in Water 

06/23/95 07/07/95 IEP Thorium, Isotopic in Wattr 

06/21/95 07/07/95 IEP Uranium. Isotopic in Water 

Hethod Blank N505062-04 6114-004 GAM 07/07/95 07/12/95 IEP G a m  Emitters 

WATER 6114-004 El 06/14/95 07/07/95 IEP Tritium in Water 

6114-004 PU 06/21/95 07/07/95 IEP Plutonium. Isotopic in Water 

6114-004 SR 06/17/95 07/07/95 IEP Stxontium, Total in Water 

6114-004 TH 06/23/95 07/07/95 IEP Thorium. Isotopic in Wafer 

6114-004 u 06/21/95 07/07/95 IEP Uraniun. Isotopic in Water 

Lab.r.mtrol Sample N505062-03 6114-003 GAM 06/07/95 07/12/95 IEP Gamma Emitters 

WATER 6114-003 R 06/14/35 07/07/95 IEP Tritium in Water 
.. . . 6114-003 PU 06/21/95 07/07/95 IEP Plutonium. I~otogic in Water 

6114-003 SR 06/17/95 07/07/95 IEP Strontium. Total in Water 

6114-003 TH 06/23/95 07/07/95 IEP Thorium, Isotopic in water 

6114-003 U 06/21/95 07/07/95 IEP Uranium, Isotopic in Water 

COUNTS OF TESTS BY SAMPLE TYPE 
TEST SAS no ~X'KOD REFEFSNCE CLIENT HORE RE BLANK ICS DUP SPIKS 

GP.Y G a m  mitters ASlU 3649-85; EPA 901.1 1 1 1  

i! Tritium in Water EPA 906.0; ASTM 2476-81 1 1 1  

PU Plutonium, Isotopic in Water ASlM 3865-90 1 1 1  

SR Stroniium, Total in Water ' S L  3001SR-01.-02 1 1 1  

lX Thorium, ls~itapic in Water 1 1 1  

U Uranium, Isotopic in Water ASTM 3972-90 1 1 1  

TC7TAI.S 6 6 6 
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Version Ye= 1.0 
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TMA/RICHMOND 
REPORTIAD GROWE' 6114 

M E T H O D  B L A N K  

SDG 6114 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N505062-04 Client sample id Method Blank 
Dept sample id 6114-004 Material/Matrix WATER I 

rzEsULT 2 a E R R  W A  RDL QUALI - 
AliALYTE CAS HO pCi/L (COURT) pCi/L pCi/L PIERS TEST 

~~~ 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
P'--.tonium 239/240 
, 1A SCAN ANALYTES . .., . 
-4tassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europlum 155 
Radium 226 
Thorium 232 

H 
SR 
TH 

TH 
TH 
u 
U 
U 
PU 
PU 

GAM 

GAM 

GAM 

G AM 

GAM 

GAM 

GAM 

G AM 

G AM 

GAM 

GAM 

G AM 

GAM 

GAM 

U GAM 

U GAM 

U GAM 

U G AM 

U GAM 

4ETHOD BLANKS 
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T M A / R I C H M O N D  
RBPORTmG GROUP 6114 

ti505062-04 

B L A N K ,  c o n t .  

SIX 6114 Client Rocketdme 

Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N505062-04 Client sample id Method Blank 

Dept sample id 6114-004 Material/Matrix WATER 

062-04 X 6114-004 06/14/95 07/07/95 IEP 

062-04 SR 6114-004 06/17/95 07/07/95 IEP 

N505062-04 TH 6114-004 06/23/95 07/07/95 IEP 

N505062-04 U 6114-004 06/21/95 07/07/95 IEP 

N505062-04 PU 6114-004 06/21/95 07/07/95 IEP 

N505062-04 GAM 6114-004 07/07/95 07/12/95 IEP 

QC-BLANK #24010 L 

.&lXOD BLANKS 

Page 2 
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Form DVD-DS 
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TXA/RICHMOND 
RBPORTIWO Q(0UP 6114 

LAB CONTROL SaMPLE 

SD3 6114 

Contact  I t a i Y  E. P i t tman  

Lab sample i d  ~ 5 0 5 0 6 2 - 0 3  

Dept sample i d  6114-003 

C l i e n t  Rocketdyne 

Cont rac t  R44m94034044 

C l i e n t  sample i d  Lab C o n t r o l  SamDle 

Macerial /Elatr ix WATW 1 

RBSULT 2 O m R  nOn RDL -1- AWED 2 C m R  REC 30IMTSPROTOCDL 

pCi/L (mJ pCi/L pCi/L PIERS TgSf pCi/L pCi/L % (TOTAL) L W l S  

h i t i u m  

S t r o n t i u m  90 

Thorium 230 

Uranium 233/234 

Uranium 235 

Uranium 238 

Plutonium 238 

Plutonium 239/240 

Gaam SCAN A N A L r n S  

Pn+;lssium 40 

iun 5 1  

r a g a n e s e  54 

Coba l t  58 

I m n  59 

Cobalt  60 

Zinc 65 

Niobium 94 

Zuthenium 103 

b t h e n i u m  106 

r i n  113 

2esium 134 

:=aim 137 

:*rim 144 

%=opium 152 

axepiurn 154 

iuropium 155 

Cadiurn 225 

morlvm 232 

H 

SR 

TH 

U 

U 

U 

PU 

PU 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

CAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

U GAK 

U GAM 

L .\IKPROL SANPLES 
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TMA/RICHMOND 
GROUP 6114 

LAB CONTROL SAMPLE, cont. 

Sffi 6114 Client Ra '*e tdWt  

contacr Jralv E. P i t t w  C o n t r a c t  R44PJZ94034044 

I I& sample  i d  NS05062-03 

Dept  sample i d  $114-003 

C l i e n t  sample i d  Lab C o n t r o l  Samle 

Ilaterial/&Crix WATER 1 

10 .0  06/14/95 07/07/95 IEP 

6114-003 10 .0  06/17/95 07/07/95 IEP 

6114-003 5.0 06/23/95 07/07/95 IEP 

6114-003 5 . 0  06/21/95 07/07/95 IEP 

6114-003 5.0 06/21/95 07/07/95 IEP 

6114-003 15.0 06/07/95 07/12/95 IEP 

r n 0 L  smm 
Page 2 

S@Si&F2 DATA SECIION 

Page 8 

Lab i d  TMRN I P m t o c o l  ROCKETDYNE 

Version Vez i.3 i 
i 

Form DVD-LCS 

Version 3.06 

Report date 07/12/35 1 



T M A / R I C H M O N D  
REPORTIIW: GROUP 6114 

N505062-01 A4m-95-0100 

D A T A  S H E E T  

SDG 6114 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N505062-01 Client sample id A4CM-95-0100 

Dept sample id 6114-001 Location/Matrix SSFL AREA 4 WATER 
Received 05/24/95 Collected 05/08/95 

Chain of custody id 

T 28 ERR MDA RDL QUALI- 

ANaLZTB CAS NO pCI/L (COUNT) p C i / L  p C i / ~  PIERS TEST 

Tritium 44 170 3 a5 500 U H 

LAB SAMPLE TgST PLaNCaBf SUPPIX ALIQUOT AHALYZED RBVIEWED BY 

DATA StfEETS 
Page 1 

SUUKARY DATA SECTION 
Page 9 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 07/12/95 



T M A / R I C H M O N D  
RE- GROUP 6114 

D A T A  S H E E T  

5DG 6114 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id M505062-02 Client sample id A4CM-95-0101 
Dept sample id 6114-002 Location/Matrix SSFL ARSA 4 WATER 

Received 05/24/95 Collected 05/08/95 
Chain of custody id 

RESULT 20 ERR MDA RDL QWI- 
ANAL= CAS NO pCi/L (COUNT) pCi/lr pCi /L  FIERS =ST 

Strontium 90 10098-97-2 0.13 0.5 SR 
Thorium 228 0.054 0.5 TH 
Thorium 230 14269-63-7 0.043 0.5 TH 
Thorium 232 7740-29-1 0.011 0.5 TH 
Uranium 233/234 11-08-5 0.073 0.5 U 
Uranium 235 14117-96-1 0.022 0.5 U 
Uranium 238 7440-61-1 0.036 0.5 U 

P'vtonium 238 13981-16-3 0.045 0.1 PU 
xonium 2391240 10-12-8 0.030 0.1 PU 

'%MA SCAN ANALYTES 
Potassium 40 GAM 

Chromiun 51 GAM 

Manganese 54 GAM 

Cobalt 58 GAM 

Iron 59 GAM 

Cobalt 60 GAM 

Zinc 65 GAM 

Niobium 94 GAM 

Ruthenium 103 DAM 

Ruthenium 106 GAM 

Tin 113 GAM 

Cesium 134 GAM 

Cesium 137 5 G AM 

Cerium 144 G AM 

G AM 

U GAM 

U G AM 

U G AM 

Europium 152 
Europium 154 
Europium 155 
Radium 226 

DATA SHEETS 
Page 2 

SUW4AP.Y DATA SECfION 
Page lo 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Vef 1.0 

Form DVD-DS 
Version 3.06 

Report date 07/12/95 



T M A / R I C H M O N D  
REPORTING GROUP 6114 

8505062-02 Ahm-95-0101 

D A T A  SHEET, c o n t  

SDG 6114 Client Rocketdwe 

Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N505062-02 Client sbmple id A4CM-95-0101 

Dept sample id 6114-002 Location/Matrix SSPL AREA 4 WATER 

Received 05/24/95 Collected 05/08/95 

Chain of custody id 

T 2Cr ERR lIDA RDL armLI- 
AEALYl'E CAS NO pCi/L (COURT) pCi/L pCi/L PI= TEST 

Thorium 232 
.:;, , . .. . . . . . . ....v :,:.. .~: 
..: . . : : .  GAM .: .... ~. ~ . .  . .. ~ I 

XdB SAMPLE TEST PIdNCFIET SUFFIX ALIQUOT ANALYZED RKVIBWEI BY 

062-02 SR 6114-002 06/17/95 07/07/95 IEP 

62-02 TH 6114-002 06/23/95 07/07/95 IEP 

62-02 U 6114-002 06/21/95 07/07/95 IEP 

N505062-02 PU 6114-002 06/21/95 07/07/95 IEP 

N505062-02 GAM 6114-002 07/07/95 07/12/95 IEP 

dATA SUEETS 

Page 3 

SDMHARY DATA SECTION 

Page 11 

Lab id TMAN 

Protocol ROCKETDYNE 

Version Ver 1.0 

Form D M - D S  

Version 3.06 



METHOD SUMMARY 
-, lSDTOPIf In WLTBR 

ALmk SPECR(0SCOPY 

RESULTS 
U.8 W S F -  Plutonium Plutonium 

CLImT - ID SalWLE ID TeST PIX KaZCEET 238 239/240 

C l i e a C  Bochtd~c 

C o n t r a c t  R44P3294034044 

lksrFrtal values and l i m i t s  fmor method RoLs (pCi/Ll 0.1 0 . 1  

METHOD PERFORMANCE 
LAB W SUP- MAX BDA AlZQ PREP DIW- YIKLD EW fOOBP i%UEM MUFT DAYS ANAL- - SAWLB ID SAmPIB ID TEST PIX pCi/L L PAC TIolr \. i min kev KeV HELD PREPARED Y7.W D E T E C ~ R  

Reparati- b a t c h  2781-126 2 c  prep error 

A4m-95-0101 N505062-02 44 06/21/55 06/21 SS-048 

BLK IQC ID-240101 N505062-04 06/21/95 06/21 SS-050 

N505062-03 06/21/95 06/21 SS-049 

lUe5 and l i m i t s  from method 0 . 1  0.500 20-105 1000 100 1 8 0  

aOD -IES 

Page 1 

m Y  DaTa SECTION 

Page 12 

PROtEDDRES REFERENCE ASM 3865-90 

EP-040 E n v i r o m t a i  Water DiESolut ion,  rev 1 

lab i d  TMAN , 
Protoco! ROCKETDYNE 

version ver 1.3 

form DVD-C*S 

Version 3.06 

Report dare 07/12/95 

AVZRAaX t 2 SD MIA 1: 0 .02  0.08 

FOR 3 SAMPlrES YIELD t 1 5  38 

EP-540 Plutoniura h i r i f i c a c i o n ,  rev 0 

EP-008 Heavy Elements  Electroplating, rev 0 



Tes t  TR MatrU 

;DO 6114 

*ac t  1-1 E P tr- 

RESULTS 
IRB 

am SAMPLE m SxxPLEm 

TMA/RICHMOND 
GaOUP 6114 

METHOD SUMMARY 
Tmxnm, ISMUPIC Rf WATW 

AI.pBR SPECIBOSCOPY 

RAW SOP- 

TEST FIX PWCaBT Thorium 228 Thorium 230 Thorium 232 

Preparation batch  2781-126 

A4W-95-0101 2605062-02 6114-002 U 

BLt( ((X: ID-24010) N505062-04 6114-004 U 

LCS IQC ID-240091 N505062-03 6114-003 0k 

Emkal values and limits £ran  method noLs (pCi/L) 0.5 0.5 0.5 

METHOD PERFORMANCE 
IAB RAW SUF- lQLX HDA RLIQ PRBP DIW- YIEIB EFF COONT PUIW DRIfP DAYS MIAL- 

am SAMPLE m S ~ ~ P L E  TEST FIX pCi/L L PAC TION 3 rmn kev K ~ V  RGLD PRBPARH) YZW DF~ECIOR 

P r r p a r a t ~ o ~ ~  batch  2781-126 2a  prep  error 

A4W-95-0101 N505062-02 46 06/21/95 06/23 SS-027 

N505062-04 06/21/95 06/23 SS-032 

N505062-03 06/21/95 06/23 SS-029 

W ..a1 values and l l m r t s  f r a  method 0.5 0.500 20-110 500 100 180 

.*OD STXm?XIES 

Page 2 

S Y  DATA SECIION 

Page i 3  

P R D  EP-040 Enviror~nenta l  Water Dissolution,  rev 1 

EP-900 Thorium Pur i f i ca t ion ,  rev 0 

EP-008 Xeayr Elements E lec t rop la tmg ,  r e v  0 

iab i d  TmN 

P r o t o ~ o l  ROCKETDYNE 

VerSIOI .  ver 1 .0  

Fom 3W-CVS 

V e r ~ i d n  3.06 
i 

nepor t  date 07/12/95 I 

AVERAGES 2 SD MDA * 0.07 0.08 

FOR 3 SlLMPIES YIELD t 19 75 



TMA/RICHMOND 
GROUP 6114 

METHOD SUMMARY 
LmAwJm, ISOTOPIC m nATER 

AISHA smxtosrnm 

C l i e n t  Rocket 

RESULTS 
LAB RAN SUP- 1 :  2:Oranime 3:Uranium RBSoLT RATIOS ( W  

a r m  WPLK ID SAWIS ID TEST FIX PLAWET 233/234 235 238 1+3 20 2 4  2 s  

Erepara t ion  batch 2781-126 

AQQT-95-0101 N505062-02 6114-002 U 

ELK IQC ID-240101 N505062-04 6114-004 U 

LCS (PC ID-24009) N505062-03 6114-003 Ok 

-1 values and limits from method (pCi/L1 0.5 0.5 0.5 100 4 

Averages 

METHOD PERFORMANCE 
LAB RAW SOP- 1(AX XDA ALIQ PREP DIW- YIELO EPP CWNT rWBH DRIFT DAYS AN?&- 

a1m SAW= ID SAMPLE: D mSl'  FIX */& L PAC TION i min keV KeV HIlLD PREP- YZQ] DFTECTOR 

Uominal values and l i m i t s  from method 0.5 0.200 30-105 300 100 180 

30 S ~ I E S  

Page 3 

S-Y DATA SECPION 

Page 14 

PROCHWRES REFERENn ASl'M 3972-90 

EP-040 Enviromenta l  Wamr D i s s o l ~ t i o n .  rev 1 

EP-910 Uranium Pur i f i ca t ion ,  rev 0 

EP-008 Heavy Elements Elec t ropla t ing ,  rev 0 

AYERAGES * 2 S D  !.IDA f 0.5 0 .2  

FOR 3 SRHPLES YIEW 2 67 



RESULTS 
LAB 

5 1 s ~  SAUPLE m SnE'LE I D  

TMA/RICHMOND 
RBPWTIW GRWP 6114 

METHOD SUMMARY 
m m ,  mAL IR WATKR 

Bm'Acomrrnro 

Clienc Rocket 

contract R44PJZ940311044 

Preparatron bafch 2781-126 

A4CN-95-0101 N505062-02 6114-002 

BLX IQC IDr24010) E505062-04 6114-004 

LCS 1QC 1D=24009) N505062-03 6114-003 

-1 values and limits frm method RDLs tpCi/L) 0.5 

METHOD PERFORMANCE 
IdB RAW SIIF- HDA W Q  PREP D m -  YIELE EFP COWFP EWHH DRIFT DAYS ANAL- 

CLSEmsaxeLzID = ID TEST PIX pCi/L L PAC TION f min keV KeV HELD PREPARH) YZED DETWXUR 

Preparation batch 2781-126 26 prep error 

A4CN-95-0101 N505062-02 40 06/17/95 06/17 LBG-003 

ELK IQC 10-24010) ~505062-04 06/17/95 06/17 LBG-015 

N505062-03 06/17/95 06/17 LBG-004 

1 ~ l v e s  and limits from mathod 0.5 1.00 200 180 

PROcsDwEs REFERENCE HASL 300/SR-01. -02 

EP-040 Environmemal Water Dissolution, rev 1 

EP-500 Strontium-89.90 - Purific~cion, rev 0 
EP-519 Strontium-89.90 Planchet De7cmnting and Yttrium 

Purification, rev 0 

.+OD -1ES 

Page 4 

SMM&RY DATA SEffION 

Page 15 

AVERAGFS * 2 SD MDA 0.2 5 0.1 

FOR 3 SAMPLES YIELD 88 + 9 

Protocol ROCKETDSX 

version Ye; 1.3 I_ I / Version Fom D M - 0 %  3.06 

1 Report date 07/12/95 1 



1 T a r t  $?& H a t r a x  

SDG 6114 

, ,atact Italv E P ~ t t l n s n  

METHOD SUMMARY 
-Eanms 

- S C A B  

RESULTS 
ma RAW SUP- 

a x m r  me= m Sm4PI.E ID TEST FIX P~ECKET O o b a l t  60 Cesium 1 3 7  

Preparation b a t c h  2781-126 

A4CH-95-0101 N505062-02 6114-002 U 

BLK IoC ID-240101 N505062-04 6114-004 D 

LCS lQ€ ID-240091 N505062-03 6114-003 ok 

Elominal values aad limits f- method RDLs (pCi/Ll 5 

METHOD PERFORMANCE 
IAB IWI SUP- MDA AIJQ P8gp D m -  YSgLD BFE CZW*P DPJPP DAYS ANAL- 

CLIEKP SAllPLB ID Sm4PI.E ID TEST E M  pCi/L L PAC TIOB % lain keV Rev HELD PREPARED YZED DETECrOR 

Preparation batch 2781-126 2q p r e p  ermr 

A4CH-95-0101 N505062-02 60  07/07/95 01.02.00 

ELK (QC IDS240101 N505062-04 07/07/95 01.03.00 

Wc, 'T ID1240091 N505062-03 06/07/95 MB.03.00 

)rommal values and l l m l t s  f r am method 5 1.00 400 1 8 0  

.'HOD sceW,FsES 

Page 5 

SW%ARY DATA SECTION 

Page 16 

PRCCEDURSS REFERENCE ASTM 3649-85, EPA 901.1 

EP-100 GelL11 P r e p a r a t i o n  for E n v ~ r o ~ n e n t a l  Samples, 

rev 0 

AVERAGES t 2 SD M D A 4  i 1  

FOR 2 SAMPLES YIELD t 



METHOD SUMMARY 
T R m X e W L T B R  

LIQUID SCINTIUATION 

Client W k e t  

RESULTS 
LAB RAW SOP- 

a m  ~ L E  ID SAMPLB m TEST FIX PM(RLT Witium 

Preparation batch 2781-126 

A4M-95-0100 N505062-01 6114-001 

ELK IW ID-24010) N505062-04 6114-004 

rCS IQC ID-240091 N505062-03 6114-003 

NOmiaal values and limits fmn arethod RDU I*/L) 500 

METHOD PERFORMANCE 
LAB RAW SUF- W)A ALIQ PRgP DIW- Y1H.D EFP C(WIP FWI111 DRIFT DAYS ANaL- 

a 1 ~  SAE(PLE I D  SAHPLB ID TFST FIX pCi/L L PAC TION % min keV KeV HEID PRBPARED YZED DETBCmR 

Preparation batch 2781-126 2c prep ermr 10.0 Reference lab Noteboek 2781 pg. 104 

NS05062-01 37 06/12/95 06/14 LSC-004 

N505062-04 06/12/95 06/14 LSC-004 

N505062-03 06/12/95 06/14 LSC-004 

values and limits from method 500 0.0100 50 180 

-OD SUWUWIES 

Page 6 

m Y  DATA SECTION 

Page 17 

PROCEDURES REFERENCE EPA 906.0; ASl% 2476-81 

EP-210 Tritium in Water by Distillation. rev 0 

AVERAGES t 2 SO m A  300 0 

N R  3 SANPLES YIELD i 



T M A / R I C E M O N D  
REPORTING GROUP 6115 

S U M M A R Y  D A T A  S E C T I O N  

SDG 6115 
Contact Italy E. Pittman 

T A B L E  O F  C O N T E N T S  

Client Rocketdvne 
Contract R44PJZ94034044 

Sample Summaries 1 

Prep Batch Summary 3 

Work Summary 4 

Method Blanks 10 

Lab Control Samples 14 

Duplicates 18 

Data Sheets 21 

Method Summaries 65 

End of Section 7 7 

i 
4'7 Wk'' 

Reviewed by 

25 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-TOC 
Version 3.06 

Report date 07/12/95 



SAMPLE SUMMARY 
Client Rocketdvnp 

Contract R44PJZ94034044 

A4M-95-0097 

A4M-95-0098 

A4W-95-0099 

A4M-95-0102 

A4W-95-0103 

A4M-95-0104 

A4M-95-0105 

A4M-95-0106 

A4W-95-0107 

A4M-95-0108 

A4M-95-0109 

A4M-95-0110 

A4M-95-0111 

A4M-95-0112 

A4M-95-0113 

A4M-95-0114 

A4M-95-0115 

B 95-0116 

35-0117 

A4M-95-0118 

A4W-95-0119 

A4M-95-0120 

Method Blank 

Method Blank 

Method Bl& 

Lab Control Sample 

Lab Control Sample 

lab Control Sample 

mpllcare lN505063-02) 

Duplrcate lN505063-021 

SSFL AREA 4 

ssn AREA 4 

ssn AREA 4 

ssn AREA 4 

ssn AREA 4 

SSFL AREA 4 

ssn AREA 4 

ssn AREA 4 

SSFL AREA 4 

SSFL AREA 4 

SSFL AREA 4 

ssn AREA 4 

SSFL AREA 4 

ssn AREA 4 

ssn AREA 4 

SSFL AREA4 

SSFL AREA 4 

SSFL AREA 4 

SSFL AREA 4 

SSFL AREA 4 

SSFL AREA 4 

SSFL AREA 4 

SSFL AREA 4 

SSFL AREA 4 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

IWLE SUIWRRY 

Page I 

SAVARY DATA SECTION 

Page 1 

Lab id TMAN 

Protocol ROCiXE'DYNE 

Version 3.06 

Report date 07/12/95 



SDG 6115 

act Italv 5 .  Pittnan 

C l i e n t  Rocket 

Contract R44PJz94034044 

A4M-95-0097 

A4M-95-0098 

A4M-$5-0099 

A4M-95-0102 

A4M-95-0103 

A4M-95-0104 

R4M-95-0105 

A4M-95-0106 

A4M-95-0107 

A4M-95-0108 

A4W-95-0109 

A4M-95-0110 

M M - 9 5 - 0 1 1 1  

A4W-95-0112 

A4M-95-0113 

A4M-95-0114 

A4CM-95-0115 

A4a-95-0116  

a 4 ~ - 9 5 - 0 1 1 7  

A4W-95-0118 

A4M-95-0119 

A4CM-95-0120 

Method Blank 

Method Blank 

~ethod BlarX 

Lab Control Sample 

Lab Control Sample 

Lab Control Sample 

Duplicate l~505063-021  

Duplicate lN505063-021 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

Q€ -Y 

Page i 

SMS?&Y DATA SECTION 

Page 2 



TMA/RICHMOND 
BBPORTn@ GRWP 6115 

S W  6115 Cllent Rocket 

act xtaly E Pxttman PREP BATCH SUMMARY ~~ltract R44PJZ94034044 

P R ~ P ~ T X O N  ERBOI( PLAN(BETS zst&nw -I- 

BAlXH 20 * CGIm RE - ICS WPlDRIO WWORXG PIERS 

upha SptcMscw 
PU SOIL Plutonium. Isoropic in Soil 2781-132 5.0 22 1 1 1/l 

TH SOIL Thorium, Isotopic in Soil 2781-132 5.0 21 1 1 1/1 

2781-132A 5.0 1 1 1  

U SOIL Uranium. Isotoplc m Sol1 2781-132 5.0 22 1 1 1/1 

Beta Cwnting 

SR SOIL Strontium, Total in Soil 2781-132 10.0 22 1 1 1/1 

- - - 

hwld Sclnt~llatlon 
H SOIL Tfltmm-So11 2781-132 1 0 0  22 1 1 1/1 X 

hrplicates and Matrix Spikes are those with original (Client1 sample in this Sample Delivery Group. 

5% k and LCS planchets are those m the same preparation batch as some Client, Duplicate or Spike sample 

BRTOI SWMARY 

Page 1 

SUb%hRY DATA SECTION 

Page 3 

Lab id RlAN 

Protocol ROCKETDYNE 

Ver~ior .  Ver 1.0 

?'om DM-PBS 

i Version 3 . 0 6  

%port date 07/12/95 



WORK SUXHARY 
Client Rocke 

Contract R44PJZ94034044 

A4M-95-0097 

ssn w 4 

- 
N505063-01 6115-001 WLH 06/21/95 07/11/95 IEP D a m  Scan 

SOIL 05/08/95 6115-001 H 06/17/95 07/05/95 IEP Tritium-Soil 

05/24/95 6115-001 PU 06/30/95 07/05/95 IEP Plutonium, Isotopic in Soil 

6115-001 SR 06/27/95 07/11/95 IEP Strontium. Total in Soil 

6115-001 Tn Al 07/04/95 07/05/95 IEP Thorium, Isotopic in Soil 

6115-001 u 07/01/95 07/05/95 IEP Uranium, Isotopic in soil 

A4M-95-0098 N505063-02 6115-002 WLH 06/27/95 07/11/95 IEP G a m  Scan 

SSPL ARSA 4 SOIL 05/08/95 6115-002 H 06/17/95 07/05/95 IEP Tritium-Soil 

05/24/95 6115-002 PU 06/30/95 07/05/95 IEP Plutonium, Isotopic in Soil 

6115-002 SR 06/27/95 07/11/95 IEP Strontim. Tofal in Soil 

6115-002 Tti Al 07/04/95 07/05/95 IEP Thorim, Isotopic in Soil 

6115-002 U 07/01/95 07/05/95 IEP Uranium. Isotopic in Soil 

A4M-95-0099 

SSPL w 4 
N505063-03 6115-003 WLH 06/21/95 07/11/95 IEP Ga- Scan 

SOIL 05/08/95 6115-003 H 06/17/95 07/05/95 IEP Tricium-Soil 

05/24/95 6115-003 PU 06/30/95 07/05/95 IEP Plutonium. lsoropic in Soil 

6115-003 SR 06/27/95 07/11/95 IEP Strontium. Total in Soil 

6115-003 TH Al 07/04/95 07/05/95 IEP Thorium. Isotopic in Soil 

6115-003 U 07/01/95 07/05/95 IEP Uranium, Isotopic in Soil 

A4CM-95-0102 

SSFL ERU\ 4 

N505063-04 6115-004 WLH 06/22/95 07/11/95 IEP O a m  Scan 

SOII, 05/08/95 6115-004 H 06/17/95 07/05/95 IEP Tritium-Soil 

05/24/95 6115-004 PU 06/30/95 07/05/95 IEP Plutonium. Isotopic in Soil 

6115-004 SR 06/27/95 07/11/95 IEP Strontium, Total in Soil 

6115-004 Tli A1 07/04/95 07/05/95 IEP Thorium. Isotopic in Soil 

6115-004 U 07/01/95 07/05/95 IEP Uranium, Isotopic in Soil 

A~M-95-0103 ~505063-05 6115-005 WLH 06/22/35 07/11/95 IEP Scan 

SSFL AREA 4 SOIL 05/08/95 6115-005 H 06/17/95 07/05/95 IEP Tritium-Soil 

05/24/95 6115-005 PU 07/03/95 07/05/95 IEP Plutonium, Isotopic in Soil 

6115-005 SR 06/27/95 07/11/95 IEP Strontium. Total in Soil 

6115-005 TH A1 07/04/95 07/05/95 IEP Thorium, Isotopic in So3 

6115-005 U 07/01/95 07/05/95 IEP Uranium. lsotopic zr. Soil 

.QRX S m Y  

Page L 

S Y  DATA SECTIUN 

Page 4 

Protow1 F\OCKETDW 

VeTSIon ve: 1.0 

?om OM-ms 
version 3.06 



WORK SUHMARY, cont. 
Client Rocketdvne 

Contract R44R7Z94034044 I 

A4M-95-0104 N505063-06 6115-006 GAH 06/22/95 07/11/95 IEP Ga- Scan 

S S n A R E A 4  SOIL 05/09/95 6115-006 H 06/ ie /95  07/05/95 IEP Riciun-soil 

05/24/95 6115-006 PU 07/03/95 07/05/95 IEP Plutonium. Isotopic in Soil 

6115-006 SR 06/27/95 07/11/95 IEP Strontium, Total in Soil 

6115-006 Tn Al 07/04/95 07/05/95 IEP Thorium, Isotopic in Soil 

6115-006 U 07/01/95 07/05/95 IEP Uranium, Isocopic in Soil 
---- 

A4M-95-0105 N505063-07 6115-007 OAn 06/22/95 07/11/95 IEP Ga- Scan 

6SPL ARBA 4 SOIL 05/09/95 6115-007 H 06/18/95 07/05/95 IEP Ritium-Soil 

05/24/95 6115-007 PU 06/30/95 07/05/95 IEP Plutonium, Isotopic in Soil 

6115-007 SR 06/27/95 07/11/95 IEP Strontium, Total in Soil 

6115-007 TH Al 07/05/95 07/05/95 IEP Thorium, Isotopic in Soil 

6115-007 U 07/01/95 07/05/95 IEP Uranium, Isocopic in Soil 

A4M-95-0106 N505063-08 6115-008 GAH 06/22/95 07/11/95 IEP Cama scan 

SSFL AREA 4 SOIL 05/09/95 6115-008 H 06/18/95 07/05/95 IEP Tritium-Soil 

05/24/95 6115-008 PU 06/30/95 07/05/95 IEP Plutonium, Isotopic in Soil 

6115-008 SR 06/27/95 07/11/95 IEP Strontium, Total in Soil 

6115-008 TH A1 07/04/95 07/05/95 IEP Thorim. Isotopic in Soil 
< . . ~  

6115-008 U 07/03/95 07/05/95 IEP Uranium. Isotopic in Soil 
~~ ~ ~- 

A4m-95-0107 N505063-09 6115-009 WIM 06/22/95 07/11/95 IEP Ga- Scan 

SSFL AREA 4 SOIL 05/09/95 6115-009 H 0 6 i i a l 9 s  07/05/95 IEP Tritium-Soil. 

05/24/95 6115-009 PU 07/03/95 07/05/95 TEP Plutonium. Isotopic in Soil 

6115-009 SE 06/27/95 07/11/95 IEP Stmntium, ~otal in Soil 

6115-009 TH A l  07/04/95 07/05/95 IEP Thorium, Isotopic in soil 

6115-009 U 07/03/95 07/05/95 IEP Uranium, Isotopic in soil 

A4M-95-0108 N505063-10 6115-010 GA34 06/23/95 07/11/95 IEP Gamma Scan 

SSFL AREA 4 SOIL 05/09/95 6115-010 H 06/18/99 07/05/95 IEP Tritium-Soil 

05/24/95 6115-010 PU 06/30/95 07/05/95 IEP Plotonium, ISOCOP~C in Soil 

6115-010 SR 06/27/95 07/11/35 IEP Strontium, Toial in Soil 

5115-010 TH AX 07/04/95 07/05/95 IEP Thorium, Isotopic in Sail 

6115-010 3 07/03/91 a7/05/95 :EP uranium. ~sozopic in Soil 

JORX 

page 2 

SUSIWY DATA SETTION 

Page 5 

Lab zd TMAN 

Protocol ROCKETDYNE , 
verslon V e r  1 .0  

fom D m - W S  

VeZIlDn 3 06 

I 
Reporc dace 07/12/95 



act Iralv E. Pltt- m WORK SUXMARY, cont.  I Client Rocketdyne 

Contract R44m94034044 I 
CLIgBT SAHPLE ID LAB SAWLE ID 

TaCRRON w a r n  COLLgClgD SUF- 

'3zsPmY SASm RECEIVED TSST FIX ASALZIZHD RFYIELm) BY MElXOD 

MM-95-0109 N505063-11 6115-011 GAM 06/23/95 07/11/95 IEP Ga- Scan 

SSFL AREA 4 SOIL 05/10/95 6115-011 H 06/18/95 07/05/95 IEP T'ritium-Soil 

05/24/95 6115-011 PU 07/03/95 07/05/95 IEP Plutonium, Isocopic in Soil 

6115-011 SR 06/27/95 07/11/95 IEP Strontium. Total in Soil 

6115-011 TX Al 07/04/95 07/05/95 IEP Thorium, Isotopic in Soil 

6115-011 U 07/03/95 07/05/95 IEP Uranium. Isotopic in Soil 

A4M-95-0110 N505063-12 6115-012 GAM 06/27/95 07/11/95 IEP Ganma Scan 

ESFL AREA 4 SOIL 05/10/95 6115-012 H 06/18/95 07/05/95 IEP Tritium-Soil 

05/24/95 6115-012 PU 06/30/95 07/05/95 IEP Plutonium, Isotopic in Soil 

6115-012 SR 06/27/95 07/11/95 IEP Strontium. Total in Soil 

6115-012 TH Al 07/04/95 07/05/95 IEP Thorium, Isotopic in Soil. 

6115-012 U 07/03/95 07/05/95 TEP Uranium, Isotopic in Soil 

A4CM-95-0111 

ssn AREA 4 
N505063-13 6115-013 GAM 06/23/35 07/11/95 IEP Gamma Scan 

SOIL 05/10/95 6115-013 H 06/18/95 07/05/95 IEP Txitium-Soil 

05/24/95 6115-013 PU 07/03/95 07/05/95 IEP Plutonium, Isotopic in Soil 

6115-013 SR 06/27/95 07/11/95 IEP Stionfium. Total in Soil 

6115-013 TX A1 07/04/95 07/05/95 IEP Thorium, Isotopic in Soil 

6115-013 U 07/03/95 07/05/95 IEP Uranium, Isotopic in Soil 

N505063-14 6115-014 GAM 06/26/95 07/11/95 IEP G a m  Scan 

SOIL 05/10/95 6115-014 H 06/18/95 07/05/95 IEP Tnt~um-Sol1 

05/24/95 6115-014 PU 06/30/95 07/05/95 IEP Plutonium, Isotapl~ m So11 

6115-014 SR 06/27/95 07/11/95 IEP Strontium. Total in Sol1 

6115-014 TX A1 07/05/95 07/07/95 IEP Thor~um, Isotopzc in Soil 

6115-014 U 07/03/95 07/05/95 IEP Uranlum, Xsotop~c m Soil 

A4M-95-0113 N505063-15 6115-015 GAM 06/23/95 07/11/95 IEP G a m  Scan 

S S ~  4 SOIL 05/11/95 6115-015 X 06/18/95 07/05/95 IEP Tritium-Soil 

05/24/95 6115-015 PU 06/30/95 07/05/95 IEP Plutonium, lsotopic in Soil 

6115-015 SR 06/27/95 07/11/95 IEP Strontium. Total in Soil 

6115-015 TH A1 07/04/95 07/05/95 IEP Thorium, Isotopic in Soil 

6115-015 U 07/03/95 07/05/35 IEP Uranium. Isot~pic in Soil 

"ORK mwuv.Y 

Page 3 

SLT-MMY DATA SEffION 
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Lab zd mAN 

PICILOCO~ ROC^KE?DYKT 

vezsmn Yer 1 0 

form Dm-OIS 

Version 3 06 

Report date 07/12/95 



I SDO 6115 

tact Italv E. Plttman WORK SUMMARY, cont . Client Rocketdyne 

N505063-16 6115-016 GAM 06/23/95 07/11/95 IEP Gamma Scan 

SOIL 05/11/95 6115-016 H 06/18/95 07/05/95 IEP Witium-Soil 

05/24/95 6115-016 PU 07/03/95 07/05/95 IEP Plutonium. Isotopic in Soil 

6115-016 SR 06/27/95 07/11/95 IEP Strontium. Total in Soil 

6115-016 ni A2 07/08/95 07/10/95 IEP Thorium. I~otopic in Soil 

6115-016 0 07/03/95 07/05/95 IEP Uranium. Isotopic in Soil 

11401-95-0115 N505063-17 6115-017 GAN 06/23/95 07/11/95 IEP GamM Scan 

SSIZ ?zz~. 4 SOIL 05/11195 6115-017 H 06/18/95 07/05/95 TEP hitium-Sail 

05/24/95 6115-017 PO 06/30/95 07/05/95 IEP Plutonium. Isotopi~ in Soil 

6115-017 SR 06/27/95 07/11/95 IEP Strontium, Total in Soil 

6115-017 TH A1 07/04/95 07/05/95 IEP Thorium, Isotopic in Soil 

6115-017 U 07/03/95 07/05/95 IEP Uranium, Isotopic in Soil 

A4M-95-0116 N505063-18 6115-018 GAM 06/23/95 07/11/95 IEP Ga- Scan 

SSFL AREA 4 SOIL 05/11/95 6115-018 X 06/18/95 07/05/95 IEP hitium-Soil 

05/24/95 6115-018 PU 07/03/95 07/05/95 IEP Plutonium, I~otopic in Soil 

6115-018 SR 06/27/95 07/11/95 IEP Strontium. Total in Soil 

6115-018 TH Al 07/04/95 07/05/95 IEP Thorium. Isotopic in Soil 
~ . .  

6115-018 U 07/05/95 07/10/95 IEP Uranium, Isotopic in Soil 

A4M-95-0117 N505063-19 6115-019 wul 06/23/95 07/11/95 IEP G a m  Scan 

SSFL AREA 4 SOIL 05/11/95 6115-019 H 06/18/95 07/05/95 IEP Tritium-Soil 

05/24/95 6115-019 PU 07/03/95 07/05/95 IEP Plutonium, I~otopic in Soil 

6115-019 SR 06/27/95 07/11/95 IEP Stron~iurn, Total in Soil 

6115-019 TH A1 07/04/95 07/05/95 IEP Thorium. Isozopic in Soil 

6115-019 U 07/03/95 07/05/95 IEP Uranium, Isotopic in Soil 

A4M-95-0118 N505063-20 6115-020 GAM 06/24/95 07/11/95 IEP Gamma Scan 

SSFL ARWl 4 SOIL 05/19/95 6115-020 H 06/18/95 07/05/95 IEP Tritium-Soil 

05/24/95 6115-020 PU 07/03/95 07/05/95 IEP Plutonium. Isotopic in Soil 

6115-020 SR 06/27/95 07/11/95 IEP Strontium. Total in Soil 

6115-020 TU AI 07/04/95 01/05/95 IEP morium.   so topic in Soil 

6115-020 U 07/03/95 07/05/95 IEP Uranium, isotopic ;n Sail 

Page 4 

DATA SECTION 

Page 7 

Lab rd WAV 

Prafocel R0C:GrDmE 

versmn Ver  i 0 

Form mi3-CWS 

Velslon 3 oi 

Reparc date 01/12/95 



WORK SUMMARY, cont. 
Cllent Rocketdvne 

Contract R44WZ94034044 

A4QI-95-0119 N505063-21 6115-021 GAY 06/24/95 07/11/95 IEP Gamma Scan 

SSR. RReA 4 SOIL 05/19/95 6115-021 H 06/18/95 07/05/9S IEP Ritium-Soil 

05/24/95 6115-021 PU 07/03/95 07/05/95 IEP Plutonium. Isotopic in Soil 

6115-021 SR 06/27/95 07/11/95 IEP Strontium, Total in Soil 

6115-021 TH A1 07/04/95 07/05/95 IEP Thorium. I~otopic in Soil 

6115-021 U 07/03/95 07/05/95 IEP Uranium, Isotopic in Soil 

A4m-95-0120 NS05063-22 6115-022 UIM 06/24/95 07/11/95 IEP Gamma Scan 

ssn AREA 4 SOIL 05/19/95 6115-022 X 06/18/95 07/05/95 IEP Tritium-Soil 

05/24/95 6115-022 PU 06/30/95 07/05/95 IEP Plutonium, Isotopic in Soil 

6115-022 SR 06/27/95 07/11/95 IEP Strontium, Total in Soil 

6115-022 TB A1 07/04/95 07/05/95 IEP Thorium, Isotopic in Soil 

6115-022 U 07/03/S5 07/05/95 IEP Uranium, Isotopic in Soil 

Method Bl& N505063-24 6115-024 GAM 06/26/95 07/11/95 IEP Gamma Scan 

SOIL 6115-024 H 06/17/95 07/05/95 IEP Trlt~um-Soil 

6115-024 PU 06/30/95 07/05/95 IEP Pluton~um, Isotopic m Soil 

6115-024 SR 06/27/95 07/05/95 IEP Scronrlum, Total 12 Sol1 

6115-024 U 07/03/95 07/05/95 IEP Uranium, Isotoprc m Soil 

Method Blank N505063-27 6115-027 TH 07/04/95 07/05/95 IEP Thorium. Isotopic in Soil 

SOIL 

Method Blank N505063-30 6115-030 TH 07/08/95 07/10/95 IEP Thorium, IBOCOpiC in Soil 

SOIL 

Lab Control Sample N505063-23 6115-023 GAY 

SOX 6115-023 X 

6115-023 PU 

6115-023 SX 

6115-023 0 

06/26/95 07/11/95 IEP  amm ma Scan 
06/17/95 07/05/95 IEP Tritium-Soil 

07/03/95 07/05/95 IEP Plufonium, Isotopic in Soil 

06/27/95 07/05/95 1EP Strontium, Total in Soil 

06/30/95 07/05/95 IEP Uranium. Isotopic in Soil 

Lab Control Sample 1505063-26 6115-026 T? 07/04/95 07/05/95 IEP Thorium. Isotopic in Soil 

SOIL 

Lab Control Sanple 8505963-29 6115-929 TZ 07/08/95 07/10/95 IEP Thorium. Isocoprc in Soil 

S3IL 

row S u m m Y  

Page 5 

S m X  DATA SECTION 
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WORK SUMMARY, cont. 
Client Rocketd 

Contract R14PJZ94034044 

hiplicate (NS05063-023 N505063-25 6115-025 WLIl 06/27/95 07/11/95 IEP Oa- Scan 

SSfL AREA 4 SOIL 05/0@/95 6115-025 H 06/17/95 07/05/95 IEP hitim-Soil 

05/24/95 6115-025 PU 06/30/95 07/05/95 IEP Plutonium, Isotopic in Soil 

6115-025 SR 06/27/95 07/11/95 IEP Strontium. Total in Soil 

6115-025 U 07/03/95 07/05/95 IEP Uxanium. Isotopic in Soil 

Duplicate lNS05063-021 N505063-28 6115-028 TH 07/04/95 07/05/95 IEP Thorium. Isotopic in Soil 

ssn AREA 4 SOIL os/os/ss 

05/24/95 

COUNTS OF TESTS BY SAMPLE TYPE I SA5 no f65TmD RWERESCZ UIFZT hSXE RE BLANK LCS DUP SPIKE 

Ga- Scan 22 1 1 1  

Tritium-Soil EPA 906.0; ASlM 2476-81 22 1 1 1  

Plutonium, Isotopic in Soil HASL 300/PU-02 22 1 1 1  

Strontium, Total in Soil HASL 300/SR-01.-02 22 1 1  1 

Thorium, Isotopic in Soil 22 2 2 1 

Uranium. Isotopic in Soil HAsL 300/U-04 22 1 1  1 



T M A / R I C H M O N D  
BEWRTIWG GROUP 6115 

M E T H O D  B L A N K  

SDG 6115 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJ294034044 

I La.b sample id N505063-24 Client sample id Method Blank 
Dept sample id 6115-024 Material/Matrix SOIL i 

RESULT 2a ERR UDA RDL QUALI- 

m Y T E  UIS No pci/y (COUP?) pCi/g pCi/y FIERS TEST 

Tritium 150 500 H 
Strontium 90 10098-97-2 0.044 0.5 SR 
Uranium 233/234 11-08-5 0.005 0.01 U 
Uranium 235 14117-96-1 0.001 0.01 U 
Uranium 238 7440-61-1 0.002 0.01 U 
Plutonium 238 13981-16-3 0.003 0.01 PU 
Plutonium 239/240 10-12-8 0.002 0.01 PU 

GAMMA SCAN ANALYTES 
Potassium 40 G AM 

miun 51 G AM 

.anese 54 G AM 

cobalt 58 G AM 

Iron 59 GAM 

Cobalt 60 G AM 

Zinc 65 G AM 

Niobium 94 G AM 

Ruthenium 103 G AM 

Ruthenium 106 GAM 

Tin 113 GAM 

Cesium 134 G AM 

Cesium 137 0.02 GAM 

Cerium 144 G AM 

Europium 152 GAM 

Europium 154 GAM 

Europium 155 GAM 

Radium 226 G AM 

Thorium 232 U GAM 

.IETLIOD B L A m s  
Page 1 

SUMMARY DATA SECPION 
Page 10 

Lab id TMAN 
Protoool ROCKETDmE 
Version Ver I. 0 

Form DVD-DS 

Version 3.06 
Report date 07/12/95 



TMA/RICHMOND 
REPORTIE GROUP 6115 

B L A N K ,  cont. 

- 
SDG 6115 Client Rocketdvne 

Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-24 Client sample id Method Blank 
Dept sample id 6115-024 Material/Matrix SOIL I 

~p - 

IgB SAWPLE TBST PIdKiCaET SUFFIX ALIQUOT ANAL- REVIBWgD BY 

N505063-24 H 6115-024 06/17/95 07/05/95 IEP 

N505063-24 SR 6115-024 06/27/95 07/05/95 IEP 

N505063-24 U 6115-024 07/03/95 07/05/95 IEP 

N505063-24 PU 6115-024 06/30/95 07/05/95 IEP 

N505063-24 GAM 6115-024 06/26/95 07/11/95 SEP 

QC-BLANK #24012 

-rHOD BLANKS 
Page 2 

SUWWPEY O&TA SECTION 

Page 11 

Lab id TMAN 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 



T H A / R I C H H O N D  
PXPORTIEG G R W  6115 

M E T H O D  B L A N K  

SDG 6115 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-27 Client sample id Method Blank 
Dept sample id 6115-027 Material/Matrix SOIL 

RWULT 2U- lIDA RDL QUALI - 
CRS NO pfi/g (COUNT) pCi/g ~ C i / g  PIERS TEST I 

Thorium 228 

I QC-BLANK 824209 I 

.6TKOD BLANXS 
Paqe 3 

SVMRARY DATA SEffION 

Pa9e 12 

Lab id TMAN 
Protoccl ROCKBTDYNB 
Verszcn Ver 1.0 

farm DVD-DS 
Verslon 3.06 

Report date 07 12 95 



T M A / R I C E M O N D  
REPORTING GROUP 6115 

N505063-30 I(ethod Blank 
M E T H O D  B L A N K  

SDG 6115 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-30 Client sample id Method Blank 
Dept sample id 6115-030 Material/Matrix SOIL I 

RgSULT 2 U B R R  llDA RDL QIJALI - 
ANALYTB CAS NO pCi/g (CQmT) pCi/g pCi/g P I E R S  TEST 

Thorium 228 0.041 0.1 TX 
Thorium 230 14269-63-7 0.050 0.1 TH 
Thorium 232 7740-29-1 0.008 0.1 TH 

LAB SAMPLE TEST PLANCBET S U P P I X  ALIQUOT AIiALYZZD REVIEWED BY 

1 .*s05063-30 TH 6115-030 07/08/95 07/10/95 IEP I 

QC-BLANK #24253 

Ml?l'XOD BLANKS 

Page 4 
S-Y DATA SECTION 

Page 13 

Lab id THAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 



TMA/RICHMOND 
(a(O0p 6115 

LAB CONTROL SAMPLE 

SDC 6115 

Contact Icalv E. Pittmn 

I lab sample id N505063-23 Depr sample id 6115-023 

Client Rocketdyne 

Contract R44PJZ94034044 

Client sample id Lab Control Sanrole 

mterial/Matrix 

Rl?SJLT 2~7gBR &WA RDL WALI -  

Stmntium 90 

Uranium 233/234 

Uranium 235 

Uranium 238 

Plutmi~m 238 

Plutonium 239/240 

G?+wA ScAh' mms 

Niobium 94 

Ruthenium 103 

Ruthenium 106 

Cesium 134 

Cesium 137 

Cerium 144 

Europium 152 

Eumpium 154 

Europium 155 

mdium 226 

J m o L  sAHPL,Es 

Page 1 

SWSARY DATA SECTION 

Page 14 

Lab id W 

Prot0~01 ROC'KETDYNE 

Vezsmn V e r  1 0 

Porn DW-LCS 

V e z ~ l o i i  3 . 0 6  

Report date 07/12/95 



TPPA/RICHMOND 
6115 

LAB CONTROL SAMPLE, cont. 

SDG 6115 Client Rocketdm 

Contact Italv E. Pittman Contract R4riPJZ94034044 

I Lab sample id N503063-23 

Wpt s w l e  id 6115-023 

Client sample id Lab Contml Samle 

Material/Hatrix SOIL 

A 6113-023 10.0 06/17/95 07/03/95 IEP 

SR 6115-023 10.0 06/27/95 07/05/95 IEP 

U 6115-023 3.0 06/30/95 07/05/95 IEF 

Pif 6115-023 3.0 07/03/93 07/03/95 IEP 

GAM 6113-023 15.0 06/26/95 07/11/95 IEP 

. JKIROL SAMPLES 

page 2 

M Y  DATA SECTION 

Fage 15 

7 Lab i d  TZWU 

I P ~ O ~ O C C ~  ROCKSTDnT 

Versloz ver 1.0 

Forn DM-LC$ 

Version 3.06 

i 
I 

Report dare 07/12/95 I 



TMA/RICHMOND 
(BUXIP 6115 

LAB CONTROL SAMPLE 

Client Rmierdvne 
Contract RZi33Z94034044 

Lab sample id N505063-26 Client sample id Ia5 Control Sammie 

Dcpt sample id 6115-026 Material/Matrix SOIT. 

Sd- PR8P ERR 

TEST P FIX ALIQUOT 2g t W Y Z W  ilEYIFWED BY 

TlJ 6115-026 5.0 07/04/95 07/05/95 IEP 

Lab ld TMAN 

Protocol ROCKSTDYNE 

Ver916r  Ver  1 0 

Fom DW-LC$ 

V e r S l O n  3 06 

Report date 07/12/95 



TEIUL/RICHMONI) 
BEPORTliXj GP.om 6115 

LAB CONTROL SAMPLE 

Sffi 6115 

Contact I t a l y  E.  Pitt- 

I Lab s a q l e  i d  N505063-29 

Dept sample i d  6115-029 

ClimL Roclcetdvne 

Contract R44PJZ94034044 

C l i ~ t  sample i d  Lab Canrrol Samle 

m t e r i a l / w t r i x  SOIL I 
RESULT 2 0 w  MUL RDL QUALI- D 20 ERR REC 30 M S  PROTOCOL 

MlALm pCi/g tcoorrr) Fi/g Fi/9 PIKRS TEST pCi/g ~ C r / 9  i l m x ~ l  m 
t 

m- PRBP BRR 

TeSP psAaKWs PIX xLIQwS 2. \ AlTALYZSO RBYTDlED BY 

M 6115-029 5 .0  07/08/95 07/10/95 IEP 

. , .. . ~ !  :: .'. .~, . .. .. . ,.. ... . . . . .  . 
..: ,, . , 0 .  l9  , .:; .l$$j&;$i Thorium 230 . . ., ,,,,,,,,.,,,,,,,, 0 . 1  ~ E I ~ Y ' . :  TH 

Lab id  TMRiY 

Protoc~. l  ROCKETDYNE 

Versmn V e r  1.0 

€om m - L C S  

vees~on 3 . 0 6  

R e p i c  dace 37/12/95 I 

. . . . .  . . . . .  
7 . .  .,.. . 0.072 p 6 :  81-119 '..>?::.:' . .  ~ 



DUPLICATE 

Sn: 6115 Client R o c k e t h e  

Confact l t a l v  E.  Pittman Contract R44Rn94034044 

DUPLICATE ORIGIEAL 

Lab sample i d  N505063-25 Lab sample i d  N505063-02 Client sample i d  A4M-95-0098 

Dept -le i d  6115-025 Dept sample i d  6115-002 Lacation/mtrix SSFL RREA 4 SOIL 

Received 05/24/95 Collected 05/08/95 

+ moisture 3.5 Chain of custody i d  

Tritium 

Strontium 90 

Uranium 2331234 

Uranium 235 

Uranium 238 

Plutonium 238 

Plutonium 239/240 

sium iio 
&miun 51 

Nenganese 54 

Cobalt 58 

Ifon 59 

Cobalt 60 

Zinc 65 

Niobium 94 

Ruthenium 103 

Ruthenium 106 

r in  113 

:esium 134 

Cesium 137 

Cerium 144 

Buropium 152 

hiiiopium 154 

3;rropium 155 

Zadium 226 

Phhriun 232 

dJPLICATFS 

Page 1 

m Y  DATA SECTIOB 

Page 18 

Lab rd lMAN 1 
Protocol ROCKETDYNE 

V~TSIOR ver 1 c 
Fonn D M - W P  

Versien 3 06 

Repert date 07/:2/9 



DUPLICATE, cont. 

SDG 6115 Client Rocketdvne 

Contact italv E. Fittman contract R44PJZ94034044 

DUPLICATB ORIGINAL 

lab sample id N505063-25 Lab sample id NS05063-02 Client saoqtle id A4m-95-0098 

Dept sample id 6115-025 Depc sample id 6115-002 lacation/Hatrix SSFL 'l 4 

Received 05/24/35 Collected 05/08/95 

t lnoisture 3.5 Chain of custody id 

U 6115-025 7/01/95 Wl/05/95 IEP 



DUPLICATE 

SM: 6 1 1 5  Client Rocketdyne 

Confact Sralv 6. Pi~tman Contract R44PJZ94034044 

DUPLICAn MUGhTAL 

lab sample id 8 5 0 5 0 6 3 - 2 8  Lab sample id N 5 0 5 0 6 3 - 0 2  Client sample id A 4 M - 9 5 - 0 0 9 8  

Depf sample id  6 1 1 5 - 0 2 8  Dept sample id 6 1 1 5 - 0 0 2  Location/Matrix SSFL AREA 4 SOIL 

Received 0 5 / 2 4 / 9 5  Collected 0 5 / 0 8 / 9 5  

t moistvra 3 . 5  -in of custody id 

~ -- 

W P L I C A l F  2 0  ERF. NDA ORIGINAL 2 0  XRR 

Thorium 2 2 8  

Thorium 2 3 0  

Thorium 2 3 2  

DUPLICATE SUF- ORIGINAL SUF- 

PLAN[ZIET F I X  ALIQWT AN&YZEC RWIEWED BY PLANCHET FIX ALIaWT ?+KALYZm REVIEWED BY 

6 1 1 5 - 0 2 8  0 7 / 0 4 / 9 5  0 7 / 0 5 / 9 5  IEP 1' 6 1 1 5 - 0 0 2  A1 0 7 / 0 4 / 9 5  0 7 / 0 5 / 9 5  XEP / 

AIE"IPlfATES 

Page 3 

93WAP.Y DATA SECIION 

Page 20 

Lab id WA?? 

P:otocol ROCKETDYNE 

verszon ve; I 0 

Form DV3-DUP 

Versmn 3 0 5  



T M A / R I C H M O N D  
RBPORTlXG GRMm 6115 

D A T A  S H E E T  

SDG 6115 Client Rocketdvne 
Contact Italy E. Pzttman Contract R44PJZ94034044 

Lab sample id N505063-01 Client sample id A4CM-95-0097 

Dept sample id 6115-001 Locatlon/Matrix SSFL AREA 4 SOIL 
Received 05/24/95 Collected 05/08/35 

I moisture 5.9  Chain of custody id 

RBSWLT 2 U  ERR UrJA RDL QUALI - 
AXALYTE CASW pCi/g (COUNT) pCi/g pCi/g PIERS TFST 

Tritium 830 500 

Strontium 90 10098-97-2 0.070 0 .5  

Thorium 228 0.10 0 .1  

Thorium 230 14269-63-7 0 .090 0 . 1  

Thorium 232 7740-29-1 0 .10  0 . 1  

Uranium 233/234 11-08-5  0.057 0 .01  

Uranium 235 14117-96-1 0.012 0 . 0 1  
Uranium 238 7440-61-1 0 .056 0 .01  

tonium 238 13981-16-3 0 .002 0 .01  

.... Jtonium 239/240 10-12-8 0 .002 0 .01  
GAMMA SCAN ANALYTES 
Potassium 40 0 .62  

Chromiun 5 1  

Manganese 54 

Cobalt 58 

Iron 59 

Cobalt 60 

Zinc 65 

Niobium 94 

Ruthenium 103  

Ruthenium 106 

Tin 113  

Cesium 134 

Cesium 137 0 .031  0 . 0 2  

Zerium 144 

Suropium 152 U 
Europium 154 u 
Xadium 226 0.82 0.360 

H 
SR 
TH 
TH 
TH 
U 

U 
U 
PU 
PU 

GAM 

G AM 

GAM 

G AM 

G AM 

GAM 

GAM 

G AM 

GAM 

GAM 

G AM 

U G AM 

GAM 

U GAM 

U G M  

U G AM 

GAM 

rATA SHEFTS 
Page I 

SUMMARY DATA SEffION 
Page 2 1  

Lab id TMAN 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVO-DS 
Version 3.06 

Reporz date 07/12/95 



TMA/RICHMOND 
KgWRTIXG GROUP 6115 

DATA SHEET, cont 

S W  6115 Client Rockerdyne 
Contact Italv E. Pittman Contract R44P5294034044 

Lab sample id N505063-01 Client sample id A4CM-95-0097 
Dept sample id 6115-001 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/08/95 
t moisture 5.9 Chain of custody id 

06 17 95 07 05 95 IEP 
063-01 SR 6115-001 06/27/95 07/11/95 IEP 
063-01 TH 6115-001 A1 07/04/95 07/05/95 IEP 

6115-001 07/01/95 07/05/95 IEP 
N505063-01 PU 6115-001 

JATA SHEETS 

Page 2 
SlJMXARY DATA SECTION 

Page 22 

Lab ~d TMRN 
Protocol ROCKSTDYNE 
Vers~on Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 07/12/95 



T M A / R I C H M O N D  
RBWRTING OBOUP 6115 

D A T A  S H E E T  

SDG 6115 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-02 Client sample id A4CM-95-0098 
Dept sample id 6115-002 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/08/95 
t moisture 3.5 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
uranium 233/234 
Uranium 235 
Uranium 238 

onium 238 
.-'dtonium 239/240 

GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
aiobium 94 
Ruthenium 103 
Zuthenium 106 
fin 113 

1500 500 H 

0.088 0.5 SR 
0.098 0.1 TH 
0.074 0.1 TH 
0.088 0.1 TH 
0.052 0.01 U 
0.010 0.01 U 
0.054 0.01 U 
0.001 0.01 PU 
0.002 0.01 PU 

0.47 G AM 

GAM 

G AM 

G AM 

G AM 

G AM 

GAM 

GAi i  

GAM 

GAM 

G AM 

GAM 
lesiurn 137 
Zerium 144 
Zuropium 152 
ruropium 154 

02 U GAM 

U GAM 

U GAP 

U G.W 

U GRM 

ATA SHEETS 
Page 3 

SUMPWlY DATA SECPTON 
Page 23 

Lab, id TMAN 
Protocol ROCKETDYNE 
Verslon Ver 1.0 

form DVD-DS 
Version 3.06 

Report date 07/12/95 



TMA/RICHWOND 
REW- GROUP 6115 

DATA SHEET, cont 

I SDG 6 1 1 5  Client Rocketdvne 
Contact Italy E.  Pittman Contract R44PJZ94034044 I 

Lab sample id N505063-02  Client sample id A4CK-95-0098 
Dept sample id 6 1 1 5 - 0 0 2  LocatiodMatrix SSFL AREA 4 SOIL 

Received 0 5 / 2 4 / 9 5  CoLlected o 5 / o a 1 9 5  
i moisture 3 . 5  Chain of custody id 

RBSVLT 20 ERR MDA RDL QUAX.1- 

rmBLx-rE CAS NO pCi/g WXJm) pCi/g pCi/g PIgBS TEST 

Radium 2 2 6  0 . 0 4 4  GAM 

Thorium 2 3 2  0 . 0 9 8  GAM 

6 1 1 5 - 0 0 2  0 6 / 1 7 / 9 5  0 7 / 0 5 / 9 5  IEP 
0 6 3 - 0 2  SR 6 1 1 5 - 0 0 2  0 6 / 2 7 / 9 5  0 7 / 1 1 / 9 5  IEP 
063-02  TH 6 1 1 5 - 0 0 2  A1 0 7 / 0 4 / 9 5  0 7 / 0 5 / 9 5  IEP 

N505063-02  U 6 1 1 5 - 0 0 2  0 7 / 0 1 / 9 5  0 7 / 0 5 / 9 5  IEP 

JATA SREETS 
?age 4 

SGfHAKY DATA SECTION 
Page 24 

Lab id TMAN . 
Protocol ROCKETDYNE 
Vers103 Ver I .  0  

Form pVD-DS 
Version 3 . 0 6  

Report date 0 7 / 1 2 / 9 5  



TMA/RICHMOND 
RBPOffPIPWj GROUP 6115 

D A T A  SHEET 

SIX 6115 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id ~505063-03 Client sample id A4m-95-0099 
Dept sample id 6115-003 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/08/95 
t moisture 6.3 Chain of custody id 

BBSlET 2s ERR m A  RDL a-I- 
~~ CAS NO pci/g (COWT) pCi/g pCU9 FIBIS TEST 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 

tonium 238 
-... atonium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerius 144 
Europium 152 
Europium 154 
Europiurr, 155 

H 
SR 
TH 
TII 

TH 
U 
U 
u 
PU 
PU 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 

JATR SHEETS 
Page 5 

SarWARY DATA SECTION 
Page 25 

i Lab id TMAN 
Protocol ROCXETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 07/12/95 



TMA/RICHMOND 
REPOlZTIkZG ORWP 6115 

DATA SHEET, c o n t  

SDG 6115 Client Rocketdvne 

Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id ~505063-03 Client sample id A4W-95-0099 

Dept sample id 6115-003 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/08/95 

i; moisture 6.3 Chain of custody id 

/ LAB SAMPLB TEST PLANCEET SUPPIX ALIQUOT ANALYZKD RKVIBWBD BY 

6115-003 06/17/95 07/05/95 IEP 

063-03 SR 6115-003 06/27/95 07/11/95 IEP 

063-03 TH 6115-003 A1 07/04/95 07/05/95 IEP 

N505063-03 U 6115-003 07/01/95 07/05/95 IEP 

N505063-03 PU 6115-003 06/30/95 07/05/95 IEP 

N505063-03 GAM 6115-003 06/21/95 07/11/95 IEP 

JATA SEEETS 

Page 6 

SUfaARY DATA SEfPION 

Page 26 

Lab id TMAN 
Protocol ROCKETDYNE 

Form DbD-DS 

Version 3.06 

Report date 07/12/95 



T M A / R I C H M O N D  
BBWRTIHG GROUP 6115 

D A T A  S H E E T  

SDG 6115 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-04 Client sample id A4CM-95-0102 
Dept sample id 6115-004 Location/Matrix SSPL AREA 4 SOIL 

Received 05/24/95 Collected 05/08/95 
% moisture 10.3 Chain of custody id 

RESULT 2c BRR W A  RDL QnALI- 
~~ CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST 

Tritium 480 500 H 
Strontium 90 10098-97-2 0.054 0.5 SR 
Thorium 228 0.098 0.1 TH 
Thorium 230 14269-63-7 0.077 0.1 TH 
Thorium 232 7740-29-1 0.086 0.1 TH 
Uranium 233/234 11-08-5 0.057 0.01 U 
Uranium 235 14117-96-1 0.012 0.01 U 

7440-61-1 0.054 0.01 U 
13981-16-3 0.002 0.01 PU 

onium 239/240 10-12-8 0.003 0.01 PU 
A SCAN ANALYTES 

Potassium 40 0.53 GAM 

Chromiun 51 G AM 

Manganese 54 GAM 

Cobalt 58 G AM 

Iron 59 GAM 

Cobalt 60 GAM 

Zinc 65 GAM 

Niobium 94 G AM 

Ruthenium 103 GAM 

Ruthenium 106 GAM 

Tin 113 G AM 

Cesium 134 GAM 

Cesium 137 0.029 0.02 GAM 

Cerium 144 GAM 

Europium 152 GRM 

Europium 154 G AM 
Europium 1 5 5  U G AM 

JATA SHEETS 
Page 7 

SVMMARY DATA SECEON 

Page 27 

1 Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DM-DS 
version 3.06 



TWA/RICHMOND 
RBPORTnB. GROUP 6115 

D A T A  SHEET, c o n t  

SDG 6115 Client Rocketdvne 

Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-04 Client sample id A4m-95-0102 

Dept sample id 6115-004 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/08/95 

i moisture 10.3 Chain of custody id 

RBSULT 2a ERR MDA RDL QUW.1- 

-rrrr CAS rn pCi/g (Cf~mT1 pCi /g  pCi /g  FIERS TBST 

Radium 226 0.046 GAM 

Thorium 232 0.11 GAM 

LAB SAMPLE TEST PLaUCEET SUFFIX ALIQUOT ANALYZED REVIEWED BY 

6115-004 06/17/35 07/05/95 IEP 

63-04 SR 6115-004 06/27/95 07/11/95 IEP 

063-04 TH 6115-004 A1 07/04/95 07/05/95 IEP 

6115-004 07/01/95 07/05/95 IEP 
N505063-04 PU 6115-004 06/30/95 07/05/95 IEP 

ITA SKgETS 

Page 8 

W Y  DATA SECTION 
Page 28 

Lab id TMAN 
protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 

Verslor. 3.06 

Report date 07 12 95 



REPORTRZG GROUP 6115 

D A T A  SHEET 

I SDG 6115 Client Rocketdyne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-05 Client sample id A4C.U-95-0103 
Dept sample id 6115-005 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/08/95 
i: moisture 10.7 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 

Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 

onium 238 
'~utonium 239/240 

GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 

Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
P,uropiur. 154 
Europium 155 

440 500 H 
10098-97-2 0.067 0.5 SR 

0.11 0.1 TH 
14269-63-7 0.074 0.1 TH 
7740-29-1 0.095 0.1 TH 
11-08-5 0.045 0.01 U 
14117-96-1 0.012 0.01 U 
7440-61-1 0.047 0.01 U 
13981-16-3 0.002 0.01 PU 
10-12-8 0.003 0.01 PU 

0.50 G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 

G AM 

GAM 

0.028 0.02 GAM 

GAM 

GAM 

GAM 

GAM 

ATA SHEETS 

Page 9 
SMUAEY DATA SECXION 

Page 29 

Lah ld TMaN 
Protocol ROCKETDYNE 
Versxon Ver 1.0 

Form DM-DS 
Version 3.06 

Report date 07/12/95 



TMA/RICHMOND 
RBPOR- GROUP 6115 

DATA SHEET, cont 

SMj 6115 Client Rocketdvne 

Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-05 Client sample id A4CIVI-95-0103 

Dept sample id 6115-005 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/08/95 

% moisture 10.7 Chain of custody id 

063-05 H 6115-005 06/17/95 07/05/95 IEP 

,5063-05 SR 6115-005 06/27/95 07/11/95 IEP 

B505063-05 TH 6115-005 Al 07/04/95 07/05/95 IEP 

N505063-05 U 6115-005 07/01/95 07/05/95 IEP 
N505063-05 PU 6115-005 07/03/95 07/05/95 IEP 
N505063-05 GAM 6115-005 06/22/95 07/11/95 XEP 

ATA SHEETS 

Page 10 

SUNWARY DATA SECPIOH 

Page 30 

Lab id THAN 
Protocol ROCKETDYNE 

Version Ver 1.0 

Form DM-DS 

Version 3.06 

Report date 07/12/95 



T M A / R I C H M O N D  
REPORTING DBOUP 6115 

N505063-06 A4m-95-0104 

D A T A  S H E E T  

SDG 6115 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-06 Client sample id A4CM-95-0104 
Dept sample id 6115-006 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/09/95 
% moisture 3.6 Chain of custody id 

RwULT 2 0 B R B  W A  RDL QUALI- 
CAS NC pCi /g  ( C o r n )  pCi/g p C i / s  ~ I m  

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 

tonium 238 
-'. ~toniurn 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 

1800 500 H 
0.044 0.5 SR 

0.10 0.1 TH 
0.086 0.1 TH 
0.10 0.1 TH 
0.053 0.01 U 
0.012 0.01 U 
0.051 0.01 U 
0.003 0.01 PU 
0.003 0.01 PU 

0.52 GAM 

GAM 

GAM 

GAM 

G AM 

G AM 

GAM 

G AM 

GAM 

GAM 

GAM 

GAM 

0.023 0.02 GAM 

GAM 

U GAM 

U GAM 

U GAM 

1 Lab ld TMAN 

iATA s m m s  
Page 11 
DATA SEC1'IOIi 
Page 31 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form WID-DS 
Version 3.06 

Report dace 07/12/95 



TMA/RICHMOND 
FZEPORTIXG GROUP 6115 

DATA SHEET, cont 

SDG 6115 Client Rscketdvne 
Contact Italv E. Pittman Contract R44PJ294034044 

Lab sample id N505063-06 Client sample id A4CM-95-0104 
Dept sample id 6115-006 Locaticn/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/09/95 
i moisture 3.6 Chain of custody id 

T 2e ERR 

Radium 226 

IAB SAMPLE TEST PLANCRKT SUFFIX ALIQUOT AXALYZED WIEWgD BY 

-063-06 H 6115-006 06/18/95 07/05/95 IEP 
063-06 SR 6115-006 06/27/95 07/11/95 IEP 
5063-06 TH 6115-006 A1 07/04/95 07/05/95 IEP 

N505063-06 U 6115-006 07/01/95 07/05/95 IEP 
N505063-06 PU 6115-006 07/03/95 07/05/95 IEP 
N505063-06 GAM 6115-006 06/22/95 07/11/95 IEP 

ATA SHEETS 
Page 12 

SWXARY DATA SBffIOfl 
Page 32 

Lab i d  TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form D m - D S  
Version 3.06 



TMA/RICHMOND 
REPOaTItffr GROUP 6115 

D A T A  S H E E T  

SDG 6115 Client Rocketdvne 
Contact Italv E. Pittman Contract R44P5294034044 

Lab sample id N505063-07 Client sample id A4CH-95-0105 
Dept sample id 6115-007 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/09/95 
% moisture 4.8 Chain of custody id 

- 

RESULT 2 U E R R  W A  RDL QUALI - 
~~ CAS NO pCi/g (CO-1 pCi/g pCi/g PIERS TEST 

Tritium 1200 500 H 

Strontium 90 10098-97-2 0.054 0.5 SR 
Thorium 228 0.074 0.1 TH 
Thorium 230 14269-63-7 0.062 0.1 TH 
Thorium 232 7740-29-1 0.068 0.1 TK 
Uranium 233/234 11-08-5 0.046 0.01 U 
Uranium 235 14117-96-1 0.011 0.01 U 

7440-61-1 0.045 0.01 U 
13981-16-3 0.002 0.01 PU 

tonium 239/240 10-12-8 0.002 0.01 PU 
SCAN ANALmES 

Potassium 40 0.57 G AM 

Chromiun 51 G AM 

Manganese 54 GAM 

Cobalt 58 GAM 

Iron 59 GAM 

Cobalt 60 G AM 
Zinc 65 GAM 

Niobium 94 GAM 

Ruthenium 103 GAM 

Ruthenium 106 GAM 

Tin 113 G AM 

Cesium 134 U GAM 
Cesium 137 0.028 0.02 G AM 

Cerium 144 U G AM 

Europium 152 U G W  

Europium 154 U G AM 
Europium 155 U GAh3 

JATA SHEETS 
Page 13 

S-Y DATA SKCfION 

Page 33 

I Lab id TMAN 

Prococcl ROCKETDYNE 
Version Ver 1.0 

Form Dm-DS 
Version 3.06 

Report date 07/12/35 



T M A / R I C H M O N D  
REFJRTIEG OR- 6115 

D A T A  SHEET, cont 

SDG 6115 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJ294034044 

Lab sample id N505063-07 Client sample id A4W-95-0105 
Dept sample id 6115-007 Location/Matrix SSFL ARBA 4 SOIL 

Received 05/24/95  Collected 05/09/95 
t moisture 4 . 8  Chain of custody id 

Radium 226 0 . 0 4 9  GAM 

Thorium 232 0 . 1 1  DAM 

6115-007 06/18/95 07/05/95 IEP 
63-07 SR 6115-007 06/27/95 07/11/95  IEP 
63-07 TH 6115-007 A1 07/05/95 07/05/95 IEP 

N505063-07 U 6115-007 07/01/95 07/05/95 IEP 
N505063-07 PU 6115-007 06/30/95 07/05/95 IEP 
N505063-07 GAM 6115-007 06/22/95  07/11/95  IEP 

JATA SHEE?TS 
Page 14 

S W Y  DATA SECTION 
Page 34 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1 . 0  

Form DVD-DS 
Version 3 . 0 6  

Reporc dace 07/12/95  



T M A / R I C H M O N D  
REPORTING GROW 6115 

-05063-08 A4CW-95-0106 

D A T A  S H E E T  

SDG 6115 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-08 Client sample id A481-95-0106 
Dept sample id 6115-008 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/09/95 
% moisture 2.2 Chain of custody id 

Tritium 2100 500 H 
Strontium 90 10098-97-2 0.062 0.5 SR 
Thorium 228 0.089 0.1 Ti 
Thorium 230 14269-63-7 0.073 0.1 TH 
Thorium 232 7740-29-1 0.081 0.1 TH 

Uranium 233/234 11-08-5 0.046 0.01 U 
Uranium 235 14117-96-1 0.009 0.01 U 

Uranium 238 7440-61-1 0.046 0.01 U 
tonium 238 13981-16-3 0.002 0.01 PU 

... ~tonium 239/240 10-12-8 0.003 0.01 PU 
GAMMA SCAN ANALYTES 
Potassium 40 0.59 GAM 

Chromiun 51 GAM 

Manganese 54 GAM 

Cobalt 58 GAM 

Iron 59 GAM 

Cobalt 60 G AM 

Zinc 65 GAM 

Niobium 94 G AM 
Ruthenium 103 GAM 

Ruthenium 106 GAM 

Tin 113 G AM 

Cesium 134 G AM 

Cesium 137 0.023 0.02 GAM 

Cerium 144 G AM 
Europium 152 GA!! 
Europiun 154 G AM 

3uropium 155 G AM 

ATA SHEETS 
Page 15 

SUMNARY DATA SECI'ION 
Page 35 

Lab id TMAEj 
Protocol ROCKETDYXE 
Version Ver 1.0 

Form D m - D S  

Version 3.06 
Report date 07/12/95 



T M A / R I C H M O N D  
RRWRTIIIG GROUP 6115 

N505063-08 A4M-95-0106 
D A T A  S H E E T ,  c o n t  

SDG 6115 Client Rocketdvne 
Contact Italv E .  Pittman Contract R44PJZ94034044 

Lab sample id N505063-08 Client sample id A4CM-95-0106 
Dept sample id 6115-008 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/09/95 
b moisture 2.2 Chain of custody id 

LAB SAMPLE TEST PLANCEET SUPFIX ALIQUOT ANALYZED RKVIEWI(D BY 

6115-008 06/27/95 07/11/95 I E P  

5063-08 TH 6115-008 A1 07/04/95 07/05/95 I E P  
5063-08 U 6115-008 07/03/95 07/05/95 IEP 

N505063-08 PU 6115-008 06/30/95 07/05/95 I E P  

kTA SBEETS 
Page 16 

SUI4WARY DATA SECfION 
Page 36 

Lab id TXfh' 

Protocol ROCXETDYNE 
Version Ver 1 0 

Form D'n-DS 

Version 3 06 
Reporc date 07 12 95 



T M A / R I C H M O N D  
RBPORTIBc; GROUP 6115 

D A T A  SHEET 

SDG 6115 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-09 Client sample id A4M-95-0107 
Dept sample id 6115-009 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/09/95 
;; moisture 1.3 Chain of custody id 

RESULT 2a ERR MDA RDL Q W I -  
ANAL= CAS NO pCi/g (COUKt') p C i / g  pci/g FIERS TEST 

Tritium 2400 500 H 
Strontium 90 10098-97-2 0.054 0.5 SR 
Thorium 228 0.080 0.1 TH 
Thorium 230 14269-63-7 0.070 0.1 TH 
Thorium 232 7740-29-1 0.084 0.1 TH 
Uranium 233/234 11-08-5 0.047 0.01 u 
Uranium 235 14117-96-1 0.010 0.01 U 

7440-61-1 0.046 0.01 U 
13981-16-3 0.003 0.01 PU 

onium 239/240 10-12-8 0.003 0.01 PU 
GAMMA SCAN ANALYTES 

Potassium 40 0.60 GAM 

Chromiun 51 G AM 

Manganese 54 G AM 

Cobalt 58 GAM 

Iron 59 G AM 

Cobalt 60 GAM 

Zinc 65 GAM 

Niobium 94 GAM 

Ruthenium 103 G AM 

Ruthenium 106 GAM 

Tin 113 G AM 

Cesium 134 G AM 

Cesium 137 0.034 0.02 GAM 

Cerium 144 G AM 

Europium 152 GAM 

Europium 154 GA?? 

Europium 155 G AM 

ATA SKEETS 

Page 17 
SCMlARY DATA SECTION 

Page 37 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 07/12/95 



TMA/RICHMOND 
REWRTIW GROUP 6115 

DATA SHEET, c o n t  

SDG 6115 Client Rocketdvne 

Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N505063-09 Client sample id A4CM-95-0107 
Dept sample id 6115-009 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/09/95 

5 moisture 1.3 Chain of custody id 

RESULT 20 ERR W A  RDL QIlaI.1- 

AEALm WIYD p C i / g  (COUliT) p C i / g  p C i / g  PIERS TEST 

Radlum 226 0.048 GAM 

Thorlum 232 0.13 GAM 

5063-09 H 6115-009 06/18/95 07/05/95 IEP 

063-09 SR 6115-009 06/27/95 07/11/95 IEP 

5063-09 TH 6115-009 A 1  07/04/95 07/05/95 IEP 

N505063-09 U 6115-009 07/03/95 07/05/95 IEP 

N505063-09 PU 6115-009 07/03/95 07/05/95 IEP 

N505063-09 GAM 6115-009 06/22/95 07/11/95 IEP 

.TA SLfEETS 
Page 18 

S-Y DATA SECPION 
Page 38 

Lab rd TMAN 
Proto~ol ROCKETDYNE 

Vers~on Ver 1.0 

Form DVD-DS 

Versxon 3.06 



TMA/RLCHMOND 
m R T I I i G  GROUP 6115 

DATA SHEET 

- 
SDG 6115 Client Rocketdyne 

Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-10 Client sample id A4CM-95-0108 
Dept sample id 6115-010 LOcation/Matriz SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/09/95 
i- moisture 5.8 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
* 'tonium 238 

conium 239/240 
G ~ M M A  SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 6 0  

Zinc 6 5  

Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
2erium 144 
Europium 152 

H 
SR 
TH 
TH 
TH 
U 
U 
U 
PU 
PU 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

G AM 

G AM 

G AM 

GAM 
U GAM 

U GAM 

U GAM 

U GAM 

TA SKEETS 
Page 19 

WRSARY DATA SECTIOR 
Page 39 

Lab id TMAN 
Protocol ROCKETDYNE 
Verszon Vet 1.0 

F O m  DVD-DS 
Versxon 3.06 

Report date 07/12/95 



TMA/RICHMOND 
B E P O W  GROUP 6115 

DATA SHEET, c o n t  

SDG 6115 Client Rocketdyne 
Contact Xtalv E. Pittman Contract R44P5294034044 

Lab sample id N505063-10 Client sample id A4m-95-0108 
Dept sample id 6115-010 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/35 Collected 05/03/95 
t moisture 5.8 Chain of custody id 

LAB SAMPLE 

5063-10 H 6115-010 06/18/95 07/05/95 IEP 
063-10 SR 6115-010 06/27/95 07/11/95 XEP 

6115-010 A1 07/04/95 07/05/95 IEP 
6115-010 07/03/95 07/05/95 XEP 

N505063-10 PU 6115-010 06/30/95 07/05/95 IEP 
N505063-10 GAM 6115-010 06/23/95 07/11/95 IEP 

TA SSEETS 

Page 20 
SUW5ARY DATA SECTION 

Page 40 

Lab id TMAN 
Protocol ROCKETDYNE 

Version Ver 1.0 
Form DVD-DS 

Version 3.06 

Report date 07/12/95 



T M A / R I C H M O N D  
BBZJRTIEG GROUP 6115 

D A T A  SHEET 

SDG 6115 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PS298034044 

Lab sample id N505063-11 Client sample id A4CM-95-0109 
Dept sample id 6115-011 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/10/95 
% moisture 4.8 Chain of custody id 

REXILT 2 U  ERR llDA BDL QUALI - 

10098-97-2 
Thorium 228 
Thorium 230 14269-63-7 
Thorium 232 7740-29-1 
Uranium 233/234 
ranium 235 14117-96-1 

7440-61-1 
13981-16-3 

nium 239/240 10-12-8 
SCAN ANALYTES 

Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 

,ATA SHEETS 
Page 21 

SUMMARY DATA SECTION 
Page 41 

Lab ld TMAN 
Protocol ROCKETDYNE 
Version Ver 1 0 

Form Dm-DS 
Verslon 3.06 

Report date 07 12 95 



TMA/RICHMOND 
RgeORTISG GROW? 6115 

D A T A  S H E E T ,  cont 

SDO 6115 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJ294034044 

Lab sample id N505063-11 Client sample id A4CM-95-0109 
Dept sample id 6115-011 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/10/95 
i; moisture 4.8 Chain of custody id 

RESULT 2a ERR PIDA RDL Q'JALI - 
ANAL= CAS ?TO p C i / g  (CODNT) p C i / g  pCi/g FIgRS TBST 

LAB SAMPLX TEST PLAN- SUPFIX ALIQUOT AWALYZELl R E V I m  BY 

063-11 W 6115-011 06/18/95 07/05/95 IEP 

063-11 SR 6115-011 06/27/95 07/11/95 IEP 

063-11 TH 6115-011 A1 07/04/95 07/05/95 IEP 

N505063-11 U 6115-011 07/03/95 07/05/95 IEP 

N505063-11 PU 6115-011 07/03/95 07/05/95 IEP 
N505063-11 GAM 6115-011 06/23/95 07/11/95 IEP 

,ATA SHEETS 

Page 22 
SWMARY DATA SECTION 

Page 42 

Lab id THAN 
Protocoi ROCKETDYXE 
Version Ver 1.0 

Form Dm-DS 
Version 3.06 

Report date 07/12/95 



T M A / R I C H M O N D  
REPORTIE GROUP 6115 

D A T A  SHEET 

~~~ ~~-~ ~ -p 

SDG 6115 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N505063-12 Client sample id A4CM-95-0110 

Dept sample id 6115-012 Location/Matrix SSM. AREA 4 SOIL 

Received 05/24/95 Collected 05/10/95 

% moisture 4.3 Chain of custody id 

RESULT 20 ERR 13DA RDL QUAI.1- 

p C i / g  (COUNT) pci/g p C i / g  PIERS TBST 

Tin 113 

Cesium i34 

Cesium 137 

Cerium 144 

Europium 152 

Europiun 154 

Europium 155 

0.03 U GAM 

0.03 U GAM 

0 02 0 02 U GAM 

O.i U GAM 

U 0.04 U GAM 

U 0 03 U GAM 

U 0 0 8  U GAM 

JATA SHEETS 

Page 23 

SIlMWaRY DATA SECTION 

Page 43 

Lab id THAN 

Protocol ROCKETDYNE 

version Ver 1.0 

Form D m - D S  

I Version 3.06 

Report date 07/12/95 



T M A / R I C H M O N D  
REPORTING GRCUP 6115 

N505063-12 A404-95-0110 

D A T A  S H E E T ,  c o n t  

SIX 6115 Client Rocketdyne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-12 Client sample id A4CK-95-0110 

Dept sample id 6115-012 LocationjMatrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/10/95 

5 moisture 4.3 Chain of custody id 

RESULT 2s ERR t¶JA RDL QUA= - 
AliALYTE CAS NO pCi/g (COUHT) pCi/g pCi/g PIBRS TEST 

Radlum 226 0.043 GAM 

Thorium 232 0.10 GAM 

PIdX?CBBT SUPPIX ALIQUOT 

6115-012 06/27/95 07/11/95 IEP 

5063-12 TH 6115-012 A1 07/04/95 07/05/95 IEP 

5063-12 U 6115-012 07/03/95 07/05/95 IEP 

N505063-12 PU 6115-012 06/30/95 07/05/95 IEP 

N505063-12 GAM 6115-012 06/27/95 07/11/95 IEP 

.ATA SHEETS 

Page 24 

SVMHARY DATA SKClTON 

Page 44 

Lab id TMAN 

Protocol ROCKETDYNE 

Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 07/12/35 



T M A / R I C H M O N D  
BEWRTRiG GROUP 6115 

D A T A  S H E E T  

SDG 6115 Client Rocketdne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-13 Client sample id A4M-95-0111 
Dept sample id 6115-013 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/10/95 
3 moisture 6.5 Chain of custody id 

RESULT 2lsERR ma RDL Q'3Al.I- 
ANaLFrB fAS Em pCi/g ( C O W )  pCi/g pCi/g PIERS TEST 

Tritium 860 500 H 
Stronfium 90 10098-97-2 0.053 0.5 SR 

Thorium 228 0.099 0.1 TH 
Thorium 230 14269-63-7 0.082 0.1 TH 
Thorium 232 7740-29-1 0.099 0.1 TH 
Uranium 233/234 11-08-5 0.058 0.01 U 
Uranium 235 14117-96-1 0.014 0.01 U 

um 238 7440-61-1 0.056 0.01 U 
nium 238 13981-16-3 0.002 0.01 PU 
onium 239/240 10-12-8 0.005 0.01 PU 
A SCAN RNALYTES 

Potassium 40 0.63 G AM 

Chromiun 51 G AM 

Manganese 54 GAM 
Cobalt 58 GAM 

Iron 59 GAM 

Cobalt 60 0.040 GAM 

Zinc 65 G AM 

Yiobium 94 G AM 

authenium 103 GAM 

Ruthenium 106 GAM 

Pin 113 G AM 

2esium 134 G AM 
:esium 137 0.039 0.02 G AM 
lerinm 144 GAM 
Wropiurn 152 U GAN 

Iuropium 154 U GAM 
Snropium 155 U GAM 

ATA SAEEXS 
Page 25 

SUMMARY DATA SECI'ION 
Page 45 

I Lab id TMAN I 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 07/12/95 



T M A / R I C H M O N D  
RBWRTTBG GROUP 6115 

N505063-13 A4QI-95-0111 

D A T A  S H E E T ,  cant 

SDO 6115 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-13 Client sample id A4CM-95-0111 

Dept sample id 6115-013 LocationIMatrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/10/95 
% moisture 6.5 Chain of custody id 

RgSDIlT ZS ERB KLIA RDL QWI- 

Radium 226 
Thorium 232 

6115-013 06/18 95 07 05 95 
63-13 SR 6115-013 06/27/95 07/11/95 

63-13 TH 6115-013 A1 07/04/95 07/05/95 

N505063-13 U 6115-013 07/03/95 07/05/95 

N505063-13 PU 6115-013 07/03/95 07/05/95 

N505063-13 GAM 6115-013 06/23/95 07/11/95 

BY - 
IEP 

IEP 

IEP 

IEP 

IEP 

IEP 

ATA SHlXETS 

Page 26 
SUUWAQY DATA SECTION 

Page 46 

Lab id TMAN 
Protocol ROCKETDYNE 
Version ver 1.0 

Form Dm-DS 

Version 3.06 
Report date 07/12/95 



TMA/RICHMOND 
BI(WRTIR% GROUP 6115 

DATA S H E E T  

SDG 6115 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-14 Client sample id A4CM-95-0112 
Dept sample id 6115-014 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/10/95 
P moisture 15.1 Chain of custody id 

RESULT 20 RRR PIDA nDL QUALI- 
ABAIYTE CRS NO pCi/g (COUNT) pCi/g pci/g FI~RS TEST 

Tritium 330 500 H 
Strontium 90 10098-97-2 0.042 0.5 SR 
Thorium 228 0.12 0.1 TH 
Thorium 230 14269-63-7 0.10 0.1 TH 
Thorium 232 7740-29-1 0.12 0.1 TH 
Uranium 233/234 11-08-5 0.058 0.01 U 
Uranium 235 14117-96-1 0.012 0.01 U 
Uranium 238 7440-61-1 0.057 0.01 U 

konium 238 13981-16-3 0.002 0.01 PU 
.-utonium 239/240 10-12-8 0.002 0.01 PU 

GAMMA SCAN ANALYTES 
Potassium 40 0.40 G AM 

Chromiun 51 GAM 

Manganese 54 G AM 

Cobalt 58 GAM 

Iron 59 GAM 

Cobalt 60 GAM 

Zinc 65 G AM 

Niobium 94 GAM 

Ruthenium 103 G AM 

Ruthenium 106 GAM 

Tin 113 GAM 

Cesium 134 G AM 

Cesium 137 6 0.016 0.02 GAM 

Cerium 144 G AM 

Europium 152 GRRl 

Europium 254 GAM 

Europium 155 ti U GAM 

JATA SHEETS 
Page 27 

SDHWkRY DATA SECTION 
Page 47 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form Dm-3s 
Version 3.06 

Report date 07/12/95 



TMA/RICHMOND 
~~ GROUP 6115 

DATA SHEET, cont 

I SDG 6 1 1 5  Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-14  Client sample id A4CM-95-0112 
Dept sample id 6 1 1 5 - 0 1 4  Location/Matrix SSFL AREA 4 SOIL 

Received 0 5 / 2 4 / 9 5  Collected 0 5 / 1 0 / 9 5  

% moisture 1 5 . 1  Chain of custody id 

- 

RRSULT 2 U B R R  nDA RDL QDALI- 
-YTE CAS NO pci/g (COUNT) W / g  pCi/g PI= TESP 

Radium 2 2 6  0 . 0 3 8  GAM 
Thorium 2 3 2  0 . 0 7 9  GAM 

0 6 3 - 1 4  SR 6 1 1 5 - 0 1 4  0 6 / 2 7 / 9 5  0 7 / 1 1 / 9 5  IEP 

0 6 3 - 1 4  TH 6 1 1 5 - 0 3 4  A1 0 7 / 0 5 / 9 5  0 7 / 0 7 / 9 5  IEP 

N505063-14  U 6 1 1 5 - 0 1 4  0 7 / 0 3 / 9 5  0 7 / 0 5 / 9 5  IEP 

N505063-14  PU 6 1 1 5 - 0 1 4  0 6 / 3 0 / 9 5  0 7 / 0 5 / 9 5  IEP 

N505063-14  GAM 6 1 1 5 - 0 1 4  0 6 / 2 6 / 9 5  0 7 / 1 1 / 9 5  IEP 

JATA SHBETS 
Page 28 

SJ%E+RY DATA SECTION 
Page 4 8  

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1 . 0  

Form DW-DS 
Verslon 3 . 0 6  

Report date 0 7 / 1 2 / 9 5  



1 SDG 6115 Clrent Rocketdvne 

Contact Italv E Pittman Contract R44PJZ94034044 

Lab sample id N505063-15 Client sample id A4CM-95-0113 
Dept sample id 6115-015 Locatlon/Matrlx SSFL m E A  4 SOIL 

Recezved 05/24/95 Collected 05/11/95 
2 molsture 3.2 Chain of custody id 

T 2aERR MDA RDL QDALI- 
CAS NO p C i / g  1COrJT) p C i / g  p C i / g  P I E  TEST 

Tritium 1000 500 H 
Strontium 90 10098-97-2 0.051 0.5 SR 
Thorium 228 0.14 0.1 TH 
Thorium 230 14269-63-7 0.11 0.1 TH 
Thorium 232 7740-29-1 0.12 0.1 TH 
Uranium 233/234 11-08-5 0.060 0.01 u 
Uranium 235 14117-96-1 0.012 0.01 U 

ium 238 7440-61-1 0.060 0.01 U 

onium 238 13981-16-3 0.002 0.01 PU 

onium 239/240 10-12-8 0.002 0.01 PU 

AMMA SCAN ANALYTES 
Potassium 40 0.49 GAM 

Chromiun 51 GAM 

Manganese 54 GAM 

Cobalt 58 GAM 

Iron 59 G AM 

Cobalt 60 GAM 

Zinc 65 GAM 

Niobium 94 GAM 

Ruthenium 103 GAM 

Ruthenium 106 GAM 

Tin 113 GAM 

Cesium 134 GAM 

Cesium 137 0.038 0.02 G AM 

Cerium 144 GAM 

Europium 152 G AM 

Europium 154 GAM 

Europium 155 G AM 

JATA SHEETS 
Page 29 

SvHK&RY DATA SECTION 
Page 49 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 07/12/95 



T M A / R I C H M O N D  
FSPORTIK6 GROUP 6115 

D A T A  S H E E T ,  c o n k  

SDG 6115 Client Rocketdvne 

Contact Italv E. Pittman Contract R44PJ294034044 

Lab sample id N505063-15 Client sample id A4CM-95-0113 

Dept sample id 6115-015 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/11/95 

Z moisture 3.2 Chain of custody id 

RgSULT 2agBB 

Radium 226 

063-15 SR 6115-015 06/27/95 07/11/95 IEP 

6115-015 A1 07/04/95 07/05/95 IEP 

6115-015 07/03/95 07/05/95 IEP 

N505063-15 PU 6115-015 06/30/95 07/05/95 IEP 

N505063-15 GAM 6115-015 06/23/95 07/11/95 IEP 

rATA SBKFIS 

Page 3C 

SUMMARY DATA SECfXON 

Page 50 

Lab ld TMAN 
Proto~ol ROCXETDYNE 

Version Ver 1.0 

Fonn CVD-DS 

Versxon 3.06 

Report date 07/12/95 



T M A / R I C H M O N D  
RBPORTING GROUP 6115 

N505063-16 A405-95-0114 

D A T A  S H E E T  

SDO 6115 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-16 Client sample id A4M-95-0114 
Dept sample id 6115-016 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/11/95 
+ moisture 3.7 Chain of custody id 

RESULT 20 ERR llDA RDL Q W I -  
-n'E CAS No pCi/g (corn) pci/g pci/g PIBR.5 TEST 

Tritium 970 500 H 
Strontium 90 10098-97-2 0.054 0.5 SR 
Thorium 228 0.24 0.1 TH 
Thorium 230 14269-63-7 0.16 0.1 TH 
Thorium 232 7740-29-1 0.19 0.1 TH 

Uranium 233/234 11-08-5 0.042 0.01 U 
Uranium 235 14117-96-1 0.010 0.01 U 
yranium 238 7440-61-1 0.041 0.01 U 

lonium 238 13981-16-3 0.002 0.01 PU 
--otonium 239/24O 10-12-8 0.003 0.01 PU 

GAMMA SCAN ANALYTES 
Potassium 40 0.62 GAM 

Chromiun 51 GAM 

Manganese 54 GAM 

Cobalt 58 GAM 

Iron 59 GAM 

Cobalt 60 GAM 

Zinc 65 GAM 

Niobium 94 GAM 

Ruthenium 103 GAM 

Ruthenium 106 GAM 

Tin 113 GAM 

Cesium 134 GAM 

Cesium 137 0.028 0.02 GAM 

Cerium 144 U GA!! 

Europium 152 U GAEl 

Suropium 154 U GAM 

Zuropium 155 0.09 U GAM 

,ATA SHEETS 
Page 31 

SUHMRRY DATA SECPION 
Page 51 

/ Lab id TMAN 
Protocol ROCKETDYNE 
'Jersloil Ver 1.0 

Form DVD-DS 
Version 3.06 

Reporf date 07/12/95 



TMA/RICHMOND 
RXPOETZXG GROUP 6115 

DATA SHEET, cant 

SDO 6115 Client Rocketdvne 

Contact Italv E. Pittrnan Contract R44PJZ94034044 

Lab sample id N505063-16 Client sample id A4CM-95-0114 

Dept sample id 6115-016 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/11/95 

% moisture 3.7 Chain of custody id 

T 2 6 -  MDA RDL QUAI.1- 

ABAIYTE CAS NO pCi/s (COUNT) pCi/s pCi1s PIERS TEST 

Radium 226 0.056 G AM 

Thorlum 232 0.13 GAM 

~~ ~p ~ -- ~~ ~~~ -- 

LAB SAMPLE TEST PIdNCEET SUPFIX ALIQUOT ANAL= REVIEWED BY 

,063-16 H 6115-016 06/18/95 07/05/95 IEP 

63-16 SR 6115-016 06/27/95 07/11/95 IEP 

063-16 TH 6115-016 A2 07/08/95 07/10/95 IEP 

N505063-16 U 6115-016 07/03/95 07/05/95 IEP 

N505063-16 PU 6115-016 07/03/95 07/05/95 IEP 

N505063-16 GAM 6115-016 06/23/95 07/11/95 IEP 

ATA SHEETS 

Page 32 

SUEWARY DATA SEffION 
Page 52 

Lab id TMAN 
Protocol ROCKETDYNE 

Verszon Ver L 0 

Fonn DVD-DS 
Versxon 3 06 



TMA/RICHMOND 
agpOF3!IK'3 OBOUP 6115 

D A T A  S H B E T  

SDG 6115 Client Rocketdyne 
Contact Italy E. Pittman Contract R4433294034044 

Lab sample id N505063-17 Client sample id A4fM-95-0115 
Dept sample id 6115-017 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/11/95 
t moisture 5.6 Chain of custody id 

Strontium 90 10098-97-2 

Thorium 228 
Thorium 230 14269-63-7 

Thorium 232 7740-29-1 

Uranium 233/234 
14117-96-1 

7440-61-1 

13981-16-3 

onium 239/240 10-12-8 

Manganese 54 
Cobalt 58 

Niobium 94 
Ruthenium 103 
Ruthenium 106 

Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 

ATA SHEETS 
Page 33 

SOHWiRY DATA SECTION 
Page 53 

Lab id THAN 
Protocol ROCKETDYNE 
VerSLon Ver 1.0 

Form Di3-DS 
Verslon 3 06 

Report date 07/12/95 



TMA/RICHMOND 
BgPOFiTIAD GROUP 6115 

DATA SHEET, cont 

I SDG 6115 Client Rocketdyne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-17 Client sample id A4CM-95-0115 

Dept sample id 6115-017 Location/Matrix SSFL AREA 4 SOIL 
Received 05/24/95 Collected 05/11/95 

h moisture 5.6 Chain of custody id 

RESULT 2 U  ERR *D3A RDL QUALI - 
AliaLrm as NO pCi/g (COWl') pCi/g pCi/g PIBRS m 

Radlum 226 0.051 GAM 

Thorlum 232 0.13 GAM 

- - 

ULB SAUPLB TEST PLAllCaKP SUPPIX ALIQUOT ANALYZED RBVIEWflD BY 

63-17 H 6115-017 06/18/95 07/05/95 IEP 

63-17 SR 6115-017 06/27/95 07/11/95 IEP 

063-17 TH 6115-017 A1 07/04/95 07/05/95 IEP 

N505063-17 U 6115-017 07/03/95 07/05/95 IEP 

N505063-17 PU 6115-017 06/30/95 07/05/95 IEP 
N505063-17 GAM 6115-017 06/23/95 07/11/95 IEP 

ATA smms 
Page 34 

SOMM?&Y DATA SECTION 
Page 54 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVC-DS 
Version 3.66 



T M A / R I C H M O N D  
RBPORTRG GROUP 6115 

D A T A  S H E E T  

SDO 6115 Client Rocketdyne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-18 Client sample id A4CM-95-0116 

Dept sample id 6115-018 Location/Matrix SSFL AREA 4 SOIL 
Received 05/24/95 Collected 05/11/95 

5 moisture 7.0 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 

onium 238 
~conium 239/240 

GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Hanganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 

Tin 113 
Cesium 134 
3esium 137 

Zerium 144 
Europiua 152 
Europium 154 
Ecropium 155 

H 
SR 
TH 
TH 
TH 
U 
U 
U 

PU 
PU 

GAM 

GAM 

G AM 

GAM 

G AM 

G AM 

G AM 

G AM 

G AM 

GAM 

U GAM 

U GAM 

G AM 

U G AM 

U GAM 

U GAK 

U GAM 

ATA SHE= 
Page 35 

SUMMARY DATA SECTION 
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Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3 . 0 6  



TMA/RICHMOND 
RKPORTIWG 6ROUP 6115 

D ATA SHEET, coat 

SDG 6115 Client Rocketdvne 

Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-18 Client sample id A4CM-95-0116 
Dept sample id 6115-018 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95  Collected 05/11/95 
5 moisture 7 . 0  Chain of custody id 

RESULT 20 BRB XDA RDL m x -  
AtlALmB CAS No pCi/g (COORP) pCi/g pCi/g PIERS TEST 

Radium 226 0 .  050 GAM 
Thorium 232 0 . 1 1  GAM 

PLANCaET SUPPIX ALIQUOT ANALYZED RgVIEWgD BY 

063-18 SR 6115-018 06/27/95 07/11/95 IEP. 

5063-18 Tli 6115-018 A1 7/04/95 07/05/95 IEP 

5063-18 U 6115-018 7/05/95 07/10/95 IEP 

N505063-18 PU 6115-018 07/03/95 07/05/95 IEP 

ATA SKEEZS 
Page 36 

SUMMARY DATA SECTION 
Page 56 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3 . 0 6  

Report date 07/12/95  



T M A / R I C H M O N D  
REPORTIZ5G GROUP 6115 

D A T A  S H E E T  

SDG 6115 Client Rocketdvne 
Contact 1tal.y E. Pittman Contract R44PJ294034044 

Lab sample id N505063-19 Client sample id A4CM-95-0117 
Dept sample id 6115-019 Location/Matrix SSFL AREA 4 SOIL 

Received 05 /24 /95  Collected 05/11/95 
% moisture 6 . 3  Chain of custody id 

Tritium 
Strontium 90 

Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 

Uranium 238 
onium 238 

.~..;onium 239/240 

GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51  
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 

Cesium 137 
Cerium 144 

Europium 152 
Europium 154 
Europium 155 

H 
SR 
TH 
TH 
TH 
U 

U 
U 
PU 
PU 

G AM 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

U GAM 

U GAM 

GAM 

U GAM 

ATA SKESTS 
Page 37 
DATa SECl!ION 
Page 57 

Lab id TMAN 
Protocol ROCKETDYNE 
VerSlOn Ver 1 . 0  

Form Dm-DS 
version 3 . 0 6  

Report date 07 /12 /95  



TMA/RICHMOND 
REPORTXSG OgODP 6115 

DATA SHEET, C O n t  

SMj 6115 Client Rocketdyne 

Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N505063-19 Client sample id A4CPI-95-0111 

Dept sample id 6115-019 Location/Matrix SSFL AREA 4 SOIL 
Received 05/24/95 Collected 05/11/95 

% moisture 6.3 Chain of custody id 

RESULT 26 ERR UDA RDL WALI - 
-m C&S NO p a / g  (COUNT) pCi/g pc i l s  F I B  TJBT 

6115-019 06/15/95 07/05/95 IEP 

63-19 SR 6115-019 06/27/95 07/11/95 IEP 
63-19 TH 6115-019 A1 07/04/95 07/05/95 IEP 

N505063-19 U 6115-019 07/03/95 07/05/95 IEP 

N505063-19 PU 6115-019 07/03/95 07/05/95 IEP 

N505063-19 GAM 6115-019 06/23/95 07/11/95 IEP 

ATA SHEETS 

Page 36 
SOHMAZ2Y DATA SECTIOPT 

Page 58 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 07/12/95 



T M A / R I C H M O N D  
REPORTIE GROUP 6115 

D A T A  SHEET 

SDG 6115 client Rocketdyne 
Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N505063-20 Client sample id A4CM-95-0118 
Dept sample id 6115-020 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/19/95 
% moisture 11.6 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 

Uranium 238 
: onium 238 

- .,conium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 

Manganese 54 
Cobalt 58 
Iron 59 

Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 

Europium 154 
Europium 155 

RESULT 2s ERR MDA RDL QEAX.1- 

ANALrrir CAS NO pCi/g (COUtW pCi/g pCi/g PIERS TEST 

450 500 H 
0.049 0.5 SR 
0.14 0.1 TH 

0.11 0.1 TH 
0.14 0.1 TH 

0.047 0.01 U 
0.009 0.01 U 
0.047 0.01 U 
0.002 0.01 PU 
0.004 0.01 PU 

0.62 GAM 

DAM 

GAM 

GAM 

G AM 

GAM 

G AM 

GAM 

G AM 

GAM 

0.0 GAM 

0.0 GAM 

0.022 0.02 GAM 

0.1 D G AM 

0 05 U CAM 

0 03 U GAM 

0 1 U GAM 

ATA SHEETS 
Page 39 

SUMMARY DATA SECfION 
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Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form Dm-DS 
Version 3.06 



TWA/RICHMOND 
rmm- mom 611s 

DATA SHEET, cont 

i SDO 6115 Client Rocketdyne 
Contact Italy B. Pittman Contract R44PJZ94034044 

Lab sample id NS05063-20 Client sample id R4CM-95-0118 

Dept sample id 6115-020 Location/Matrix SSPL AREA 4 SOIL 

Received 05/24/95 Collected 05/19/95 

t moisture 11.6 Chain of custody id 

Radium 226 

Thorium 232 GAM GAM I 
Igg SAHPLE TEST PL?ZWmT SUPFIX ALIQUOT ANALYZED REVIEWED BY 

6115-020 06/18/95 07/05/95 IEP 

63-20 SR 6115-020 06/27/95 07/11/95 IEP 

63-20 TH 6115-020 A1 07/04/95 07/05/95 IEP 

N505063-20 U 6115-020 07/03/95 07/05/95 IEP 

N505063-20 PU 6115-020 07/03/95 07/05/95 IEP 

ATA SHEETS 

Page 40 

SMSARY DATA SECTION 

Page 6C 

Lab id TMAN 
Protocol ROCKETDYKZ 

Version Ver 1.0 

Fonn Dm-DS 

Version 3.06 



SDG 6115 Client Rocketdyne 
Contact Italy E. Pittman Contract R44PJZ94034044 

lab sample id ~505063-21 Client sample id A4CM-95-0119 
Dept sample id 6115-021 Location/Matrix SSFL AREA 4 SOIL 

Received 05/24/95 Collected 05/19/95 
2 moisture 13.5 Chain of custody id 

T 20 ERR HDA RDL QUALI- 
AtZALl"m CAS XO pCi/$ (COURT) pCi/g pCi/g FIERS TEST 

Tritium 380 500 H 
Strontium 90 10098-97-2 0.042 0.5 SR 
Thorium 228 0.15 0.1 TH 
Thorium 230 14269-63-7 0.11 0.1 TH 
Thorium 232 7740-29-1 0.14 0.1 TH 
Uranium 233/234 11-08-5 0.063 0.01 U 
Uranium 235 14117-96-1 0.014 0.01 U 

U,ranium 238 7440-61-1 0.065 0.01 U 
:onium 238 13981-16-3 0.003 0.01 Pu 

'..,iltonium 239/240 10-12-8 0.007 0.01 PU 

GAMMA SCAN ANALYTES 
Potassium 40 0.67 G AM 

Chromiun 51 G AM 

Manganese 54 GAM 

Cobalt 58 GAM 

Iron 59 GAM 

Cobalt 60 GAM 

Zinc 65 GAM 

Niobium 94 GAM 

Ruthenium 103 GAM 

Ruthenium 106 s G AM 

Tin 113 G AM 

:esium 134 G AM 

Zesium 137 0.039 0.02 G AM 

:erium 1 4 4  G AM 

Suropium 152 0.08 U C- AM 
Buropim i54 0.05 U G W  
3uropium 155 0.2 U GAM 

JATA SHBFPS 
Page 41 

SDUSiARY DATA SECPION 
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Lab id THAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 07/12/9 



T M A / R I C H M O N D  
REPORTIXG GROUP 6115 

8505063-21  Ma(-95-0119 
D A T A  S H E E T ,  c o n t  

SDG 6115  Client Rocketdme 
Con~act Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-21 Client sample id A4W-95-0119 

Dept sample id 6115-021 Location/Matrix SSFL AREA 4 SOIL 
Received 05/24/95  Collected 05/19/95  

I moisture 1 3 . 5  Chain of custody id 

- ~ p ~ -  

RESULT 2U BRR WA RDL armLI- 
AI~ALYTB CAS NO pci/g (COmT) @i/g pCi/g PIERS TEST 

Radium 226 0 . 0 8 2  G AM 

Thorium 232 0 . 1 7  GAM 

LAB SAMPLE TEST PLAN- SUFFIX ALIQUOT AXALYZgD RWIKWgD BY 

063-21 H 6115-021 06/18/95 07/05/95  IEP 

063-21  SR 6115-021 06/27/95  07/11/95  IEP 

063-21 TH 6115-021 A1 07/04/95 07/05/95  IEP 

N505063-21 U 6115-021 07/03/95 07/05/95  IEP 
N505063-21 PU 6115-021 07/03/95 07/05/95  IEP 

N505063-21 GAM 6115-021 06/24/95  07 /11 /95  IEP 

,AT& SLtEFTS 
Page 4 2  

SUWSARY DATA SECPlON 
Page 62 

Lab id TMRN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form Dm-DS 
Version 3 . 0 6  



T M A / R I C H M O N D  
RXPORTING GROUP 6115 

tiSO5063-22 A4m-95-0220 

D A T A  S H E E T  

- 

5DG 6115 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N505063-22 Client sample id A4fM-95-0120 
Dept sample id 6115-022 Location/Matrix SSFL ARE& 4 SOIL 

Received 05/24/95 Collected 05/19/95 
+ moisture 10.9 Chain of custody id 

RESULT 20 ERR MDA RDL a-I - 
CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 

;:onium 238 
.-Sonium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 

H 
SR 
TH 
TH 
TH 
U 
U 

U 
PU 
PU 

GAM 

GAM 

GAM 

GAM 

G AM 
GAM 

GAM 

G AM 

G AM 

GAM 
G AM 
G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

iaTA SHESPS 
Page 43 
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I Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 

Version 3.06 
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TWA/RICHMOND 
m R T I E G  GROUP 6115 

DATA SHEET, c o n t  

SDG 6115 Client 2ocketdvne 
Contact Italy E. Pittman Contract 244PJZ94034044 

Lab sample id N505063-22 Client sample id A4CM-95-0120 

Dept sample id 6115-022 LocationfMatrix SSFL AREA 4 SOIL 
Received 05/24/95 Collected 05/19/95 

% moisture 10.9 Chain of custody id 

T 20 ERR 

Radium 226 

LAB SAMPLE -T Pl.AlPCEET SUPPIX ALIQUOT ANAT;IZRU RHVIBWED BY 

63-22 H 6115-022 06/18/95 07/05/95 IEP 

63-22 SR 6115-022 06/27/95 07/11/95 IEP 

063-22 TH 6115-022 A1 07/04/95 07/05/95 IEP 

N505063-22 U 6115-022 07/03/95 07/05/95 XEP 
N505063-22 PU 6115-022 06/30/95 07/05/95 IEP 

N505063-22 GAM 6115-022 06/24/95 07/11/95 IEP 

ATA SHEETS 
Page 44 

SUHPIRRY DATA SEClXON 
Page 64 

Lab ~d TNAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 



METHOD SUMMARY 
P-, ISXOPIC ER SOIL 

w.'PaA SpeClRoSWPY 

RESULTS 
IdB RAW SUP- Plutonium PlUtoaitm 

a I R J T  W I E  ID WIE m ~ s s f  € a  pr.asam 238 239/240 

Client Rocketdvne 

Conrract R44PJz94034044 

PrrpKatron batch 2781- 

A4M-95-0097 

A4M-95-0098 

MM-95-0099 

MM-95-0102 

A4M-95-0103 

MM-95-0104 

A4M-95-0105 

A4M-95-0106 

A4M-95-0107 

A4M-95-0108 

A4W-95-0109 

A4M-95-0110 

A4W-95-0111 

MM-95-0112 

MM-95-0113 

A4M-95-0114 

At -0115 

A 5-0116 

A4M-95-0117 

R4M-95-0118 

A4M-95-0119 

Ri4CM-95-0120 

BLX IQC ID-24012) 

LCS ioC ID-24011) 

hrplmate (~505063-02) 

Waal values and limits fraa method ED% ipCi/gl 0.01 0.01 

JD SLmM?.RIES 

Page 1 

DATA SECTION 

Page 65 

Lab id IMRV t 
Pro~ocol ROCKETDmZ 1 

i YerE1Oc j 
porn wn-CM~ i 

Versxon 3.06 ! 
Report date 07/12/95 i 



HETHOD SVMXARY 
rmEmaw6. ISOXIPIC E3 SOIL 

m S ~ W P Y  

Client Rocket 

cootract R44RTZ94034044 

METHOD PERFORMANCE 
WLB RAM SUP- lIRg MDA ALIQ PREP DILU- YIELD EFP 5XWI FSVXM DRIFT DAYS Am&- 

CLZEWrSAMP~ID SAWLE ID U) FIX pCi/g g PAC TION t min keV KeV HEW PRBPRRH) YZED D B f g c m ~  
- 

Reparation batch 2781-132 20 prep error ebook 2781 p9. 132 

A4M-95-0097 N505063-01 53 06/28/95 06/30 SS-063 

AIM-95-0098 N505063-02 53 06/28/95 06/30 SS-064 

A4M-95-0099 N505063-03 53 06/28/95 06/30 SS-065 

A4M-95-0102 N505063-04 53 06/28/95 06/30 SS-066 

A4M-95-0103 N505063-05 56 G6/28/95 07/03 SS-052 

A4M-95-0104 N505063-06 55 06/28/95 07/03 SS-053 

A4M-95-0305 N505063-07 52 06/28/95 06/30 SS-052 

A4M-95-0106 N505063-08 52 06/28/95 06/30 SS-053 

A4M-95-0107 N505063-09 55 06/28/95 07/03 SS-054 

A4M-95-0108 N505063-10 52 06/28/95 06/30 SS-054 

A4M-95-0109 N505063-11 54 06/28/95 07/03 SS-055 

A4M-95-0110 N505063-12 51 06/28/95 06/30 SS-055 

A4M-95-0111 N505063-13 54 06/28/95 07/03 89-056 

A4M-95-0112 N505063-14 51 06/28/95 06/30 SS-056 

A4M-95-0113 N505063-15 50 06/28/95 06/30 SS-057 

A4W-95-0114 N505063-16 53 06/28/95 07/03 SS-057 

> ,  -0115 N505063-17 50 06/28/95 06/30 SS-058 

A. -'.95-0116 N505063-18 53 06/28/95 07/03 SS-058 

A4W-95-0117 N505063-19 53 06/28/95 07/03 SS-059 

A4CM-$5-0118 N505063-20 45 06/28/95 07/03 SS-060 

A4M-95-0119 N505063-21 45 06/28/95 07/03 SS-062 

A4M-95-0120 N505063-22 42 06/28/95 06/30 SS-059 

BLK (CC ID=240121 N505063-24 06/28/95 06/30 SS-060 

LCS l(1C 10-240111 N505063-23 06/28/95 07/03 SS-063 

hplicate l~505063-02) N505063-25 1370 53 06/28/95 06/30 SS-061 

-1 valves and limits from method 0.01 3.00 20-105 500 100 180 

PROapm%s REFERENCE KASL 3OO/PU-02 AVERAGES t 2 SD MDA 0 005 r 0 003 

EP-060 So11 Preparafmn, rev 0 FOR 25 m L E S  YIELD 74 f 25 

 SOL^ D~ss0Lut10n. zev 0 

EP-940 Plutonium Turlfzcat~~n, rev 0 

EP-008 Knavy Elements Elecrroplarlng. rev 0 

COD S-IES 

Page 2 

m Y  DATA SecI'IOW 
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Lab ;d TMAN 

Piococol R O C m m  

Version Ver  1 0 

Fom WD-CMS 

Version 3 06 

Xeparc dare 07/12/95 



Test Hatrxx 

atact Italy E. Pxttman 

TMA/RICHMOND 
(BWP 6115 

METHOD SUMMARY 
lxmRml4. XSOmPXC IN SOIL 

ALPm SPECPRosmPY 

RESULTS 
LAB RAW m- 

amrrsmrau) S?.WLE m ~ ~ s r  PIX PIA~EFX m i =  228 Thorium 230 Thorium 232 

Client Rocket 

Conteact R44PJZ94034044 

Prepratlon batch 2781-132 

PAM-95-0097 N505063-01 

A4M-95-0098 N505063-02 

PAM-95-0099 N505063-03 

A4M-95-0102 N505063-04 

A4M-95-0103 N505063-05 

A4M-95-0104 N505063-06 

A4M-95-0105 N505063-07 

A4M-95-0106 N505063-08 

A4M-95-0107 N505063-05 

A4W-95-0108 N505063-10 

A4M-95-0109 N505063-11 

A4M-95-0110 N505063-12 

A4M-95-0111 N505063-13 

A4M-95-0112 N505063-14 

A4M-95-0113 NS05063-15 

A4M-95-0115 N505063-17 

P 5-0116 N505063-18 

35-0117 N50' 13-19 

A4W-95-0118 N505063-20 

A4W-95-0129 N505063-21 

A4M-95-0120 N505063-22 

ELK lQ€ 10-24209) N505063-27 

LCS IQC ID-24208) N505063-26 

Duplicate (N505063-02) N505063-28 

Rreplration batch 2781-132A 

A4M-55-0114 N505063-16 RZ 6115-016 0.57 

ELK LQC 10.24253) N505063-30 6115-030 0.11 
LCS (PC ID-24252) N505063-29 6115-029 ok 

Nominal MlueS and limits from method R D L s  lpCi/gl 0.1 0.1 0.1 

{OD SmXaRIES 

Page 3 

StWwARY DATA SBCIION 

Page 67 





METHOD SUMMARY, cont. 
naxam4, ISOmPIC m SOIL 

Rmxmam EP-000 Daza Entry and axumMt Preparation. rev 0 

EP-001 Q.C. Preparation. rev 0 

EP-003 Tracing, rev 0 

EP-008 Eeavy Elements Electroplating, rev 0 

EP-060 Soil Preparation. r w  0 

EP-070 Soil Dissolution, rev 0 

EP-900 Thoxiw Puxifi~ation, rev 0 

OD S-IES 

Page 5 

SJMMMY DATA SECTION 

Page 69 

Client Rocketdvne 

Contract R40PJ294034044 I 

Lab id IMAN 

P m i o ~ o l  ROC?GTDm 

Version Vex 1.0 

Porn D'm-C"S 
1 

Versmn 3 . 0 6  1 
Report dace 07/12/95 



TMA/RICIIMOND 
RBPOILTlAG QU)UP 6115 

METHOD SUMMARY 
VRANnm. IsnuPIC M wI& 

JzJzEa sPEmRoscQm 

R E S U L T S  
LAB WIW SUE- 1: Uranium 2: U x d u m  3: U r a o i m  RESIXT PdTIOS I*) 

Cl,TP1*f W I & 3  ID SAwPLS Ill TEST FIX PLANCHEP 233/234 235 238 l r 3  2 0  213 2. 

Prrpaaf.lon batch 2781 

A4M-95-0097 

A4M-95-0098 

A4M-95-0099 

A4M-95-0102 

A4M-95-0103 

A4M-95-0104 

A4M-95-0105 

A4M-95-0106 

A4M-95-0107 

A4M-95-0108 

A4M-95-0109 

A4M-95-0110 

A4M-95-0111 

A4M-95-0112 

M M - 9 5 - 0 1 1 3  

A4M-95-0114 

'5-0115 

35-0116 

A4M-95-0117 

A4M-95-0118 

A4M-95-0119 

A4M-95-0120 

BLK IW ID-240121 

LCS (QC I D ~ 2 4 0 1 1 1  

Duplicate lN505063-021 

104 10  2 

96 9 1 

105 10  1 

107 12 2 

96 9 2 

105 9 2 

1 0 5  1 0  2 

1 0 1  9 1 

103 9 1 

LO5 9 1 

ZOO 9 1 

1 0 1  11 1 

1 0 5  11 2 

103 11 2 

100 9 1 

103 9 2 

104 9 1 

97 8 1 

96 8 1 

1 0 0  8 1 

92 7 - 1 

93 7 1 

92 8 1 

Nominal  values and l i m i t s  frm method RDLs I p c i l g )  0.01 0.01 0.01 100 4 

Averages 100 5 

&OD swM?JcIES 

?age 6 

SWN3W.Y DATA SECTION 

Page 70 

I Lab id TNEY 

Protocol ROCXFXXXE 

version ver i.0 

Form DVD-="s I Versiea 3.06 1 
Report date 07/12/95 



TMA/RICHMOND 
RgKQlTMO GFaTJe 6115 

METHOD SUMMARY 
M, ZSOTOPIC IW SOIL 

AmRA SE'ECTROSCOPY 

METHOD PERFORMANCE 
LRB RAW SdP- KAX W A  ALIQ PRBP D I W -  YIm EEF COmrP F'WRU DRIST DAYS AW&- 

C L m m s I D  ~AWLE ID TFS~  PIX pCi/g g PAC TION mtn keV ReY BELD PREPARSW YZgD Usrtcm~ 

Preparation batch 2781-132 2- prep e m r  

A4M-95-0097 N505063-01 

A4M-95-0098 N505063-02 

A4M-95-0099 N505063-03 

A4M-95-0102 N505063-04 

A4M-95-0103 N505063-05 

A4M-95-0104 N505063-06 

A4QI-95-0105 N505063-07 

A4M-95-0106 N505063-08 

A4M-95-0107 N505063-09 

A4M-95-0108 N505063-10 

A4M-95-0109 N505063-11 

A4CM-95-0110 N505063-12 

A4a-95-0111 N505063-13 

A4M-95-0112 N505063-14 

A4CM-95-0113 N505063-15 

A4M-95-0114 .., N505063-16 
. . 

i( , &  , 5-0115 ... , 
N505063-17 

.. , ,. , 
r i;.Y35-0116 N505063-18 

A4M-95-0117 N505063-19 

A4M-95-0118 N505063-20 

A4M-95-0119 N505063-21 

A4M-95-0120 N505063-22 

ELK IQC IDn240121 N505063-24 

LCS (QC ID-240111 N505063-23 

hiplicate (N505063-021 N505063-25 

Reference Lab Not 

Nominal values and limits from method 0.01 3.00 30-105 720 100 180 

im m 1 E s  

Page 7 

S+VARY DATA SECTION 

Page 71 

AVERAGES f 2 SD m?. 0.01 = 0.02 

POR 25 SAMPLES YIELD 64 * 19 I 

Lab id TMRN 

Proto~ol ROCKZTDWE 

version Ver 1.0  

version 3 .06  1 / nepor: dare 07/12/95 1 



METHOD SUMMARY 
sllztxwm. TUTAE M son 

m a  ~ M O  

RESULTS 
IdB BAR m- 

CLIm sawe1.13 ID SAWLB ID rn FIX pI.ABCHgl Srrrmtium 90 

Client Rocket 

Contract R44RTZ94034044 

Preparatzon batch 2781. 

A4M-95-0097 

A4M-95-0098 

A4M-95-0099 

A4M-95-0102 

A4M-95-0103 

A4M-95-0104 

A4M-95-0105 

A4CM-95-0106 

A4M-95-0107 

A4M-95-0108 

A4M-95-0109 

A4M-95-0110 

A4G+95-0111 

A4M-95-0112 

A4M-95-0113 

A4M-95-0114 

A' 5-0115 

5-0116 

A4M-95-0117 

A4M-95-0118 

A4M-95-0119 

A4M-95-0120 

BLX IQC ID-24012) 

LCS (PC IDs240111 

Duplicate lN505063-021 

Nominal values and limits f- rnethod RDrs IpCilgf  0.5 

30 SUMMhRIES 

Page 8 

SWWLRY DRTA SEfTION 

Page 72 

Lab 16 T L  

Proto~ol ROCKETDYNE 

ver9101: ver 1 0  

Version 3 06 

ReporL date 07/12/95 



Test Matrix 

6 1  1 
.am Italv E P~tcrnan 

TMA/RICHMOND 
REBXTDSG OROUP 6115 

METHOD SUMMARY 
slxmm. TOTEG IN SOIL 

BFUL CODNTING 

Client Rocketd~ne 

Contract R44PJZ94034044 

METHOD P E R F O R W C E  
LAB RAW W- W A  ALIQ PREP D m -  YIELD EFF WIRiT rWBn DRIFT DAYS ANAL- 

a ~ w r  s ~ 4 p 1 . ~  w - m TEST FIX pfi/g g FAC TIOU t t - kev MY EEW PRSFAWD neo 

Reparation batch 2781-132 20 prep e m =  10.0 % Reference lab Not&==& 2781 pg. 132 

A4M-95-0097 N505063-01 

A4M-95-0098 N505063-02 

A4CM-95-0099 N505063-03 

A4M-95-0102 N505063-04 

A4M-95-0103 N505063-05 

A4W-95-0104 N505063-06 

A4W-95-0105 N505063-07 

A4M-95-0106 N505063-08 

AIM-95-0107 N505063-09 

A4M-95-0108 N505063-10 

A4CU-95-0109 N505063-11 

A4CM-95-0110 N505063-12 

A4M-95-0111 N505063-13 

A4M-95-0112 N505063-14 

A4M-95-0113 N505063-15 

-0114 N505063-16 

-0115 N505063-17 

-0116 N505063-18 

A4W-95-0117 N505063-19 

A4M-95-0118 N505063-20 

A4W-95-0119 N505063-21 

A4CU-95-0120 N505063-22 

ELK (QC ID=240121 N505063-24 

LfS (QC 13-24011) N505063-23 

Duplicate iN505063-021 N505063-25 

Nocinal values and limits from method 0.5 2.00 20-105 200 180 

JD SWMARIES 

Page 9 

SWWARY DATA SECTION 

Page 73 

PROCEDm(ES REFERENCE EASL 3OO/SR-01.-02 

Plofo~o; RKmL'DYNE 

Version Ver 1.0 

Form DVD-CMS 

YerSlan 3.16 

Report date 07/12/95 

1 1 AYERAGES t 2 SD MDA 0.06 + 0.05 ! 
EP-060 Soil ~reparacion, rev o , MR 25 SANPLES Y I E L E  90 z 9 

EP-070 Soil Oissalurion, rev 3 i I i 
EP-530 Sczontium-89.90 - P;:;fication, rev c I 



METHOD SUNNARY - SCAN 

G?.wu. SPBclu06(f0PY 

RESULTS 
WLB RRIP m- 

a m  SMPI.E ID ID TESP' PIX Casivm 137 

C l i e n c  Rocketdvne 

Contract  R44Rn94034044 

Preparatrm batch 2781-132 

MM-95-0097 N505063-01 

A4M-95-0098 N505063-02 

A4M-95-0099 N505063-03 

A4W-95-0102 N505063-04 

A4M-95-0103 N505063-05 

MM-95-0104 N505063-06 

A4M-95-0105 N505063-07 

h4M-55-0106 N505063-08 

A4M-95-0107 N505063-09 

A4M-95-0108 N505063-10 

A4M-95-0109 N505063-11 

A4CU-95-0110 N505063-12 

A4M-95-0111 N505063-13 

A4CU-95-0112 N505063-14 

A4W-95-5113 N505063-15 

A4W-95-0114 N505063-16 

A i-0115 N505063-17 

A >-0116 N505063-18 

A4M-95-01h N505063-19 

A4M-95-0118 N505063-20 

MM-55-0119 N505063-21 

A4M-95-0120 N505063-22 

BLK (PC ID-24012) N505063-24 

LCS (PC 10-24011) N505063-23 

h l p l l c a t e  (N505063-02) N505063-25 

E b m i ~ l  values and l i m i t s  from m e c h d  RDlr L p C i l 9 )  0.02 

ID SRWARIES 

Page 10 

DATA SEffICm 

Page 74 

Lab id 

Protocol POCKfrnYNE 

V e r s i o n  V e r  1.0 

Fom Dm-- 

Yocz?ioo 3.06 

Report date C7/12/95 



Test MatrlX 

SIG 6115 1 
-act Italy E PltriMn 

METHOD SUMMARY - s m  
GAmaa SPBffRosmPY 

Client Rocketdyne 

Confract R44RiZ94034044 

METHOD PERFORMANCE 
IdB RAW SUF- MDA W Q  PREP DIW- YIELU EFF C W S 3  EWB4 MlIFT DAYS ANAL- 

a r m  SAMPLE m SAMPZI: m TEST PI% pfi/g g PAC  TI^ + t i kev K ~ V  HHJ) PEEPAREG YZED 

PrrpKatmn batch 2781 

A4M-95-0097 

A4M-95-0098 

11404-95-0099 

A4M-95-0102 

A404-95-0103 

A4M-95-0104 

A4M-95-0105 

A4M-95-0106 

A4M-95-0107 

A4CM-95-0108 

A4M-95-0109 

A404-95-0110 

A4M-95-0111 

A4M-95-0112 

A4CM-95-0113 

A4CM-95-0114 

AA -0115 

A 5-0116 

A4M-95-0117 

A4CM-95-0118 

A4CM-95-0119 

A4CM-95-0120 

BLK IW ID=24012) 
LCS (QC ID-24011) 

hiplrcate (N505063-02) 

-132 20 prep error c e h  
N505063-01 

N505063-02 

N505063-03 

N505063-04 

N505063-05 

NSO5063-06 

NSO5063-07 

N505063-08 

N505063-09 

N505063-10 

N505063-11 

N505063-12 

N505063-13 

N505063-14 

N505063-15 

N505063-16 

N505063-17 

N505063-18 

N505063-19 

N505063-20 

N505063-21 

N505063-22 

N505063-24 

N505063-23 

N505063-25 

S o l l i i ~ 1  values and limits E m  method 0.02 850 700 180 

JD -1ES 

Page 11 

StXWARY DATA SECTION 

Page 75 

PROCEDURES EP-060 Soil Preparation. rev 0 

EP-lo0 Ge(Li: Preparation for Environnen~al Sampies, 

Lab id TllRN 

P~O:OCD~ ROCXETDm 

versmn V e r  1 3 

fSrn Dm-'3% 
Versror. 3 06 

Report daze 07/12/95 

AVERAGES t 2 SD IDA 0.02 t 0.02 

FOR 4 SRIIPLES YiEW x 

ze-* 0 



Test H iletru 

SDG 6115 

.act I t a l y  E Pxtman 

METHOD SUMMARY 
TFJTIW-SOIL 

uwm smLlaTrm 

RESULTS 
LRB RAW SUP- 

UJIW rn S A M E Z E ~  TESTFIX PLAN(HBP Tzitilnn 

Client Rocketdyne 

Contract R44R1294034044 I 

N w u n a l  values and i ~ n u t s  tram method RDLs l p C ~ / g )  500 

)D SUNNiiRIES 

Page I2 

S-Y DATR SECTION 

Page 76 

Lab ~d TYiAiU 

Protocol ROCKETDYNE 

'Jerslon Ver  1 0 

i ' o r m  TfE-CMS 

Verslon 3 06 

Report date 07/12/35 1 



Test &.- Matr~x 

SDG 6 1 1  

,tact Italy E ~ ~ t t n r a n  

TMA/RICHMOND 
BgW%nBj 6115 

METHOD SUMMARY 
T R n T w - S O I L  

LIWm S c z m n z A m W  

Client Rocket 

Cancracc R44F5294034044 . 
METHOD PERFORMANCE 

L1LB RAW SOF- MllA J&IQ PREP D m -  YIELD BPP 5mRT FWMl DRIFT DAYS &x?&- 
afIXf SAMPLE W smf%a I D  TESI FIX pCi/g L PAC TION I t & kev KeV WELD PUP2ARF5 YZH) IXF&XUR 

Prepratlon batch 2 7 8 1  

A4M-95-0097  

A4M-95-0098 

A4M-95-0099 

A4-95 OlOZ 

A4M-95-0103  

A4M-95-0104 

A4M-95-0105 

A4M-95-0106 

A4M-95-0107 

A4M-95-0108 

A4M-95-0109 

A4M-95-0110 

PAM-95-0111 

A4CM-95-0112 

A4CM-95-0113 

A4M-95-0114 

A4" *5-0115 

? .-OX16 

A a ~ n - 9 5 - 0 1 1 7  

A41401-95-0118 

A41401-95-0119 

PAM-95-0120 

ELK LQC ID-24012)  

LCS IQC ID-240111 

hpl lcace  (N505063-021 

Nominal values and l i m i t s  from method 5 0 0  0.0100 5 0  1 8 0  

D SUtW&%IES 

Page 13 

DATA SECIION 

Page 17 

PRCCEDCRES REF£REXCE EPR 9 0 6 . 0 ;  ASTM 2 4 7 6 - 8 1  

EP-060 Soil  ~ r s p a r a t l o n .  rev 0 

EO-070 S o i l  D~SSOIU~LSC. ,  rev 0 

E P - 2 i i  Tritrvm i n  s o l i d  Samples by R z e a f r o p i c  

D i s c i l l a t i o ~ .  rev 0 

P r o t o c o l  ROCKSTDYNE 

version ver 1.0 

A W E S  f 2 SO MDR 2000  t ZOO0 

FOR 2 5  S W S  YIELD t 



APPENDIX 1: COPIES OF CHAINSOF-CUSTODY 



A4CM-SP-W2. Rev. A 
Page 25 



A4CM-SP-0002. Rev. A 3 
Page 25 
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Thenno Analytical 

- 
2030 VVfnghf Avenue 

PO Box 4040 

Richmond. CA 948045040 

(5 10) 235-2633 Fax: 235-0438 

August 16, 1995 

Mr. Alex Klein 
Rockwel International Cop. 
Rocketdyne Division 
6633 Canoga Ave. 
Canoga Park, CA 91303 

Ref: Customer P.O. No. R44PJZ94034044 
TMNRichmond Report N5-07-011-6117 and 
Report N5-07-012-6118 

Dear Mr. Klein: 

Enclosed is the data report of analyses for the twenty-one soil and two water samples 
collected between June 12 and 19,1995. The samples were received at TMNRichmond 
on July 6, 1995. The accompanying case narrative discusses all parameters underlined 
in the data report which are not in compliance with the Statement of Work. 

If you have any questions regarding this data, or any problems with the hard copy or 
electronic deliverable diskette, please call me at (510) 235-2633. 

Sincerely, 
I'\ 

program Manager 

Enclosures: Data Report N5-07-02 1-62 17 (water) 
Data Report N5-07-012-6118 (soil) 
Diskette 

A division of Thermo Process Systems lnc 2 i^eimo Elecmn cc-$any 



TNIRRichmond 
Report N5-07-011-6117 
Report N5-07512-6118 

Rockwell International Corp. 
Contract R44PJZ94034044 

Case Narrative August 16,1995 

1.0 GENERAL 

TMNRichmond Sample Delivery Group (SDG) 61 17 consists of twenty-one soil 
samples and SDG 61 18 consists of two water samples. The samples were received 
at TMNRichmond on July 6, 1995. 

2.0 ANALYTICAL NOTES 

The internal quality control consists 5% each of laboratory control samples, method 
blanks, and duplicates. The QC samples are prepared by the Quality Control 
Department. 

The blanks and laboratory control samples are created using the 1989 ASTM formula 
for moderately hard water, listed in Table 8010: Recommended Composition for 
Reconstituted Fresh Wafer. This consists of the following: 

KC1 at 4.0 mglL -specified in the table - is not added since KC1 contains natural 40K 
which raises the gross beta background. 

2.1 Tritium Analyses 
61 18 (Water) 
No problems were associated with the samples during the analyses. 

61 17 (Soil) 
In changing the reporting format of the tritium results to pCilvolume water 
extracted the following underlines are noted: the aliquot for the tritium samples 
are below the minimum required; this is due to the relatively small percent 
moisture present in the samples. The Minimum Detectable Activity (MDA) is 
therefore greater than the Required Detection Limit (RDL) because of the 
smafl aliquot size. The report list the result units as pCilg which is incorrect. 
The data reported is actually for pCi/L values. We are working to change the 
mechanisms of our reporting software to be able to include multiple units per 
sart$e matrix where applicable. 

Thenno Analytical 



TR1A/IUcchmond 
Report N5-07-011-6117 
Report N5-07-012-6118 

Rockwell International Corp. 
Contract R44PJZ94034044 

Case Narrative August 16,1995 

2.0 ANALYTICAL NOTES (cont'd) 

2.2 Strontium-SO Analyses 
61 18 (Water) 
No problems were associated with the samples during the analyses. The 
average yield for 3 samples was 80% 9%. 

61 17 (Soil) 
Several samples were counted for less than the 200 minute nominal count 
time; however, the MDA's were below the RDL despite the shorter count time. 
The average yield for 24 samples was 86% * 7%. 

2.3 Thorium 228, 230, 232 Analyses 
61 18 (Water) 
The method blank has activity for thorium-230 greater than it's MDA, but 
below the RDL. The average yield for 3 samples was 88%* 3%. 

61 17 (Soil) 
Sample A4CM-95-0121 was counted for less than the nominal 500 minute 
required, however, the MDA was met despite the shorter count time. Sample 
A4CM-95-0134 was aliquoted twice and has an MDA for thorium-228 slightly 
greater than the RDL. The average yield for 24 samples was 58% & 39%. 

2.4 Uranium 2331234, 235, 238 Analyses 
61 18 (Water) 
Sample AC4CM-A5-0131 was processed along with SDG group 6120's 
laboratory control sample (LCS) and the method blank. The average yield for 
3 samples was 68%& 14%. 

61 17 fSoili 
LCS number 61 17-22 and 61 17-25 have MDA's greater than the RDL and LCS 
number 61 17-22 was counted for less than the nominal count time , however, 
this is not a problem since the activity the LCS's are significantly greater than 
the MDA. The average yield for 26 samples was 68% r 23%. 

Thermo Analytical 



TNIA/Richmond 
Report N5-07-011-6117 
Report N5-07-012-6118 

Rockwell International Corp. 
Contract R44PJZ94034044 

Case Narrative August 16,1995 

2.0 ANALYTICAL NOTES (cont'd) 

2.5 Plutonium 238, 2391240 Analyses 
61 18 Water) 
No problems were associated with the analyses. The averaae yield for 3 - - 
samples was 82% * 6%. 

61 17 (Soil) 
No problems were associated with the analyses. The average yield for 24 
samples was 72% f 22%. 

2.6 Gamma Spectroscopy Analyses 
6118 Water) 
No problems were associated with the samples during the analyses. 

61 17 (Soil) 
All samples have an aliquot less than the 850 g nominal required, and several 
have count times less than the nominal 700 minutes required; however, 
despite the smaller aliquot and shorter count times, all of the MDA's were less 
than or equal to the RDL. 

Thermo Analytical 



T M A / R I C H M O N D  
REPORTING GROUP 6117 

S U M M A R Y  D A T A  S E C T I O N  

C" 
SDG 6117 

Contact Italy E. Pittman 

T A B L E  O F  C O N T E N T S  

Client Rocketdvne 
Contract R44PJZ94034044 

Sample Summaries 

Prep Batch Summary 

Work Summary 

Method Blanks 

Lab Control Samples 

Duplicates 

Data Sheets 

Method Summaries 

End of Section 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-TOC 
Version 3.06 



SAMPLE SUMMARY 
Client Rocket 

Contract R44PJZ94034044 

- 

LAB (HAM OF 

a m  s a m ~  m  RON MATRIX SRIIPLG ID SAS pro c v . 9 ~ 0 ~  mmcw 

A4M-95-0121 SSFL AREA 4 SOIL N507011-01 06/12/95 14:45 

A4M-95-0122 SSFL AREA 4 SOIL N507011-02 06/12/95 14:45 

A4M-95-0123 Sffi AREA 4 SOIL N507011-03 06/12/95 14:45 

A4M-95-0124 S S ~  AREA 4 SOIL N507011-04 06/12/95 14 :45 

A ~ M - ~ S - O X ~ S  ssn AREA 4 SOIL ~~07011-05 06/12/95 14:45 

A4M-95-0126 SSFL AREA 4 SOIL NSO7Oll-06 06/13/95 13:45 

A~M-95-0127 ssn AREA 4 SOIL NSO~OXX-07 06/13/95 13:45 

A4M-95-0128 SSFL AREA 4 SOIL N507011-08 06/13/95 13:45 

A4M-95-0129 SSFL AREA 4 SOIL US07011-09 06/13/95 13:45 

A4M-95-0132 SSFL AREA 4 SOIL NS07011-10 06/14/95 12:OO 

A4M-95-0133 S S ~  AREA 4 SOIL N507011-11 06/14/95 12:OO 

A~M-95-0134 ssn AREA 4 SOIL N507011-12 06/14/95 12:OO 

A4M-95-0135 S S ~  AREA 4 SOIL N507011-13 06/14/95 12:OO 

A4M-95-0136 SSFL AREA 4 SOIL N507011-14 06/15/95 13:30 

A4M-95-0137 SSFL AREA 4 SOIL N507011-15 06/15/95 13:30 

A4M-95-0138 SSFL AREA 4 SOIL N507011-16 06/15/95 13:30 

A4M-95-0139 SSFL AREA 4 SOIL N507011-17 06/15/95 13:30 

A4.M-95-0140 SSFL AREA 4 SOIL N507011-18 06/19/95 13:15 

:75-0141 . , ,  
SSFL AREA 4 SOIL N507011-19 06/19/95 13:15 

d-95-0142 S S ~  AREA 4 SOIL NS07011-20 06/19/95 13:15 

A4M-95-0143 SSFL AREA 4 SOIL N507011-21 06/19/95 13:15 

Method Blank SOIL N507011-23 

Method Blank SOIL N507011-26 

lab Control Sample SOIL N507011-22 

lab Control Sample SOIL N507011-25 

hlplicate (N507011-011 SSn AREA 4 SOIL N507011-24 06/12/95 14:45 



t a c t  Italv E Plttatan 

Client Rocketdwe 

Contract R44PJZ94034044 

A4M-95-0121 

A4M-95-0122 

A4M-95-0123 

A4M-95-0124 

A4W-95-0125 

A4W-95-0126 

A4W-95-0127 

A4W-95-0128 

A4M-95-0129 

A4W-95-0132 

A4M-95-0133 

A4W-35-0134 

A4W-95-0135 

A4W-95-0136 

A4M-95-0137 

A4M-95-0138 

A4W-95-0139 

A4M-95-0140 

A4W-95-0141 

A4M-95-0142 

A4M-95-0143 

Method Blank 

Method Blank 

Lab Control Sample 

Lab Control Sample 

Duplicate lN507011-011 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

C SJEIEY\RY 

Page 1 

m Y  DATA SECI'ION 

Page 2 

Lab id 'i3%W 

Pzofocol ROCXFI'DWE 

version ver 1.0 

version 3.06 

Reporr date 08/16/35 



I s P C  / PREP BATCH SUXXARY 
Client Rocketdvne 

Cmtract R44W294034044 i 

a* swcucoseow 
PU SOIL Pluton~um, Isotopzc zn Soil 2781-146 5 0 21 1 1 l/l 

TH SOIL Thormm. Isotoplc m Sol1 2181-146 5.0 21 1 1 l/L 

U SOIL Uranium, Isotopic in Soil 2781-146 5.0 20 1 1 1/1 

2781-146A 5 . 0  1 1 1  

Beta anvlting 

SR SOIL Strontium, Total in Soil 2781-146 10.0 21 1 1 l/l 

spectrescow 

OAH SOIL G a w  Scan 

Lipuid Scintillation 

H SOIL Tritium-Soil 2781-146 10.0 21 1 1 l/l 

hiplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group. 

Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample. 

am s c m G 4 i Y  
Page 1 

STEWSLY DATA SECIMY 

Page 3 

I Lab id m I 
i 

Protocol ROCKFTDm j 
Version V e r  1.0 

Form DM-PBS 
i I 

Version 3.06 
j 

i aport daze 08/16/95 i 
i 



WORK SUMMARY 
Client Rocket 

Contract R44WZ94034044 

(ZIBNI‘ SW4PI.E ID LAB SRHPLE ID 

IDc%TIoN )4LTRX cinm3m SDP- 

ClISXmY SAS llo RECENXD P rsST PIX ANALYZBD RgVIsWED BY nsmOr2 

84M-95-0121  N507011-01 6117-001 DAM 07/20/95 08/15/95 IEP Gamma Scan 

SSPL RREA 4 SOIL 06/12/95 6117-001 H 07/21/95 08/01/95 IEP Trlt~um-So11 

07/06/95 6117-001 PU 08/04/95 08/15/95 IEP Plutonium. Isotoplc m Soil 

6117-001 SR 07/27/35 08/15/95 IEP Strontxum, Total in Soil 

6117-001 m A O R ~  owos/ss o a / i s / 9 5  IEP ~honun. ~sotopxc in $011 

6117-001 U 07/31/35 08/02/95 IEP Uranium, Isotopic in Sell 

A4M-95-0122 N507011-02 6117-002 WUY 07/20/95 08/15/95 IEP 

SSFL AREA 4 SOIL 06/12/95 6117-002 H 07/21/95 08/01/95 IEP 

07/06/95 6117-002 PU 08/02/95 08/03/95 IEP 

6117-002 SR 07/27/95 08/15/95 IEP 

6117-002 TB 08/01/95 08/02/95 IEP 

6117-002 U 07/31/95 08/02/95 IEP 

Ga- Scan 

Tritium-Soil 

Plutonium. Isotopic in Soil 

Strontium, Total in Soil 

Thorium. Isotopic in Soil 

Uranium, Isotopic in Soil 

N507011-03 6117-003 DAM 07/21/95 08/15/95 IEP G a m  Scan 

SOIL 06/12/95 6117-003 H 07/21/95 08/01/95 IEP Tritium-Soil 

07/06/95 6117-003 PU 08/02/95 08/03/95 IEP Plutonium, Isotopic in Soil 

6117-003 SR 07/27/95 08/15/95 IEP Stronfium, Total in Soil 

6117-003 TH 08/01/95 08/02/95 IEP Thorium, Isotopic in Soil 

6117-003 U 07/31/95 08/02/95 IEP Uranium, Isotop~c in Soil 

A4CM-95-0124 

ssn 4 

N507011-04 6117-004 W 

SOIL 06/12/95 6117-004 X 

07/06/95 6117-004 PD 

6117-004 SR 

6117-004 TX 

6117-004 U 

07/21/95 08/15/95 IEP Gamma Scan 

07/21/95 08/01/95 IEP Tritium-Soil 

08/02/95 08/03/95 IEP Plutonium, Isotopic in Soil 

07/27/95 08/15/95 IEP Strontium. Total in Soil 

08/01/95 08/02/95 IEP Thorium, Isotopic in Soil 

07/31/95 08/02/95 IEP Uranium. I+otopic in Soil 

A4M-95-0125 N507011-05 6117-005 DAM 07/21/95 08/15/95 IEP ~arnma scan 

ssffi aREA 4 SOIL 06/12/95 6117-005 H 07/21/95 08/01/95 IEP Tritium-Soil 

07/06/95 6117-005 PU 08/04/95 08/15/95 IEP Plutonium, Isotopic in Soil 

6117-005 SR 07/27/95 08/15/95 IEP Scrontim, Total in Soil 

6117-005 TH 08/01/95 08/02/95 IEP Thorium. Isotopic in Soil 

6117-005 U 07/31/95 08/01/95 IEP Uranium, Isotopic in Soil 

dK swm4AR.Y 

Page 1 

m Y  DATA SECI'ION 

Page i 

Lab id TMaY 

PIO~OCO~ ROfKETDYIIX 

version Ye: 1.0 r Form DVD.Sds , 
Veismn 3.06 1 

Report date 08/16/95 



SCG 6117 I - act Italy E P~ttman I WORK SUMMARY, cont. 
7 1  
Contract R44P3Z94034044 

CLIm W I r B  m WIB?.MPmID 

I.MaTICa MAn2IX C O L I a c r w  SUP- - SASm RSCEIVED P TgST FIX ANAL= BY 

MM-95-0126 N507011-06 6117-006 CJLM 07/21/95 08/15/95 IEP Gamma Scan 

SSPL AREA 4 SOIL 06/13/95 6117-006 H 07/21/95 08/01/95 IEP hitium-Soil 

07/06/95 6117-006 PU 08/04/95 08/15/95 IEP Plutonium. Isotopic in Soil 

6117-006 SR 07/27/95 08/15/95 IEP Strontium. Tmal in Soil 

6117-006 TH 08/01/95 08/02/95 IEP Thorium. Isotopic in Soil 

6117-006 U 07/31/95 08/01/95 IEP Uranium. Isotopic in Soil 

A4M-95-0127 N507011-07 6117-007 G W  07/22/95 08115/95 IEP @sm Scan 

SSFL AREA 4 SOIL 06/13/95 6117-007 H 07/21/95 08/01/35 IEP Tritium-Soil 

07/06/95 6117-007 PU 08/04/95 08/15/95 IEP Plutonium, Isotopic in Soil 

6117-007 SR 07/27/95 08/15/95 IEP Strontium, Total in Sail 

6117-007 TH 08/01/95 08/02/95 IEP Thoriu%n, Isotopic in Soil 

6117-007 U 07/31/95 08/02/95 IEP Uranium, Isotopic in Sail 

A4M-95-0128 N507011-08 6117-008 @AM 07/22/95 08/15/35 IEP Gamma Scan 

SSFLAREA4 SOIL 06/13/95 6117-008 H 07/21/95 08/01/95 IEP Tritium-Soil 

07/06/95 6117-008 PU 08/04/95 08/15/95 IEP Plutonium. Isotopic in Soil 

. . 6117-008 SR 07/27/95 08/15/95 IEP Strontium, Total in Soil 

6117-008 TH 08/01/95 0&/02/95 IEP Thorium. Isotopic in Soil 
, . 
,. . . . , 6117-008 U 07/31/95 08/02/95 IEP Uranium, Isotopi~ in Soil 

&dM-95-0129 N507Oll-09 6117-009 "a 07/24/95 08/15/95 IEP G a m  Scan 

SSPL AREA 4 SOIL 06/13/95 6117-009 H 07/21/95 08/01/95 IEP Tritium-Soil 

07/06/95 6117-009 PO 08/04/95 08/15/95 IEP Plutonium. Isotopic in Soil 

6117-009 SR 07/27/95 08/15/95 IEP Strontium, Total in Soil 

6117-009 TH 08/02/95 08/02/95 IEP Thorium, Isotopic in Soil 

6117-009 U 07/31/95 08/02/95 IEP Uranium, Isoropic in Sail 

A4M-95-0132 N507011-10 6117-010 GRM 07/24/95 08/15/95 IEP Gamma Scan 

S S ~  AREA 4 SOIL 06/14/95 6117-010 H 07/21/95 08/01/35 IEP Tritium-Soil 

07/06/95 6117-010 PU 08/09/95 08/15/95 IEP Plutonium, Isotopic in soil 

6117-010 SR 07/27/95 08/15/95 IEP Strontium. Total in Soil 

6117-010 TH 08/02/95 08/02/95 IEP Thorium. Isotopic in Soil 

6117-010 [i 07/31/95 08/02/95 IEP Uranium, Isotopic in Soil 

.a S u m m Y  

Page 2 

-Y DATA = I M  

Page 5 

Lab id TMAN 

Protocol ROCKETDYNE 

version vez 1.0 

i F0nnDW-SWS j 
Version 3 . 0 6  

1 iieporc date 08/16/95 1 



WORK SUMMARY, cont. 
Client Rocketdwe 

Contract R44?Jz94034044 I 

A4M-95-0133 N507011-11 6117-011 WLN 07/24/95 08/15/95 IEP 

s S n A R E A 4  SOIL 06/14/95 6117-011 H 07/21/35 08/01/95 IEP 

07/06/95 6117-011 PU 08/04/95 08/15/95 IEP 

6117-011 SF. 07/27/95 08/15/95 IEP 

6117-011 l3i 08/02/95 08/02/95 IEP 

6117-011 U 07/31/95 08/02/95 IEP 

Gamna Scan 

hitium-Soil 

Plutonium, Isotopic in Soil 

Strontium, Total in Soil 

Thorium, Isotopic in Soil 

Uranium. Isotopic in Soil 

- - - 

MM-95-013P N507011-12 6117-012 GAM 

SSPL AREA 4 SOIL 06/14/95 6117-012 H 

07/06/95 6117-012 PU 

6117-012 SR 

6117-012 m 
6117-012 U 

- 

07/24/95 08/15/95 IEP Ga- Scan 

07/21/95 08/01/95 IEP hitium-Soil 

08/04/95 08/15/95 IEP Plutonium, Isotopic in Soil 

07/27/95 08/15/95 IEP Strontium. Total in Soil 

08/02/95 08/02/95 IEP Thorium, Isotopic in Soil 

08/03/95 08/03/95 IEP Uranium, Isotopic in soil 
- 

Ma-95-0135 

ssn AREA 4 

- 

N507011-13 6117-013 GAM 

SOIL 06/14/95 6117-013 H 

07/06/95 6117-013 PU 

6117-013 SR 

6117-013 TH 

6117-013 U 

07/24/95 08/15/95 IEP G a m  Scan 

07/22/95 08/01/95 IEP Tritium-Sail 

08/09/95 08/15/95 IEP Plutonium. Isotopic in Soil 

07/27/95 08/15/95 IEP Strontium, Total in Soil 

08/02/95 08/02/95 IEP Thorium, Isotopic in Soil 

08/04/95 08/15/95 IEP Uranium. Isotopic in Soil 

A4a-95-0136 N507011-14 6117-014 GAM 07/25/95 08/15/95 IEP Gawna Scan 

SSfL AREA 4 SOIL 06/15/95 6117-014 H 07/22/95 08/01/95 IEP Tritium-Soil 

07/06/95 6117-014 PU 08/09/95 08/15/95 IEP Plutonium, Isotepic in Soil 

6117-014 SR 07/27/95 08/15/95 IEP Strontium, Total in Soil 

6117-014 n 08/02/95 08/02/95 IEP Thorium, Isotopic in Soil 

6117-014 U 08/04/95 08/15/95 IEP Uranium. Isotopic in Soil 

k4140.1-95-0137 

SSFL AREA 4 

N507011-15 6117-015 GAM 07/25/95 08/15/95 IEP Gamma Scan 

SOIL 06/15/95 6117-015 H 07/22/95 08/01/95 IEP Tritium-Soil 

07/06/95 6117-015 PU 08/04/95 08/15/95 IEP Plufonium, Isotopic in Soil 

6117-015 SR 07/27/95 08/15/95 IEP Strontium. Total in Soil 

6117-015 TH 08/02/95 08/02/95 IEP Thorium, Isotopic in Soil 

6117-015 U 08/04/95 08/15/95 IEP Uranium. Isoiopic in Soil 

K SwWARY 

Page 3 

-Y DATh SIICIION 

Page 6 

Lab id TMUN 

~rntocol R o C m Y m  

Version Vcr  i.0 

Form D-ID-RIS 

version 3.06 

Reporr dace 08/16/95 



GRWP 6117 

WORK SUMMARY, cont. 
Client Rocketdvne 

A4M-95-0138 N507011-16 6117-016 GAM 07/25/95 08/15/95 IEP G a m  Scan 

SSFL AREA 4 SOIL 06/15/95 6117-016 H 07/22/95 08/01/95 IEP hitium-Sail 

07/06/95 6117-016 PU 08/09/95 08/15/95 IEP Plutonium. IsotDpic in Soil 

6117-016 SR 07/27/95 08/15/95 IEP Strontium, Total in Soil 

6117-016 TH 08/02/95 08/02/95 IEP Thorium, Isotopic in Soil 

6117-016 U 08/04/95 08/15/95 IEP Uranium. Isotopic in Sail 

MM-95-0139 N507011-17 6117-017 GAM 07/25/95 08/15/95 IEP G m  Scan 

Sffi AREA 4 SOIL 06/15/95 6117-017 H 07/22/95 08/01/95 IEP Ritium-Soil 

07/06/95 6117-017 PU 08/04/95 08/15/95 IEP Plutonium, Isotopic in Sail 

6117-017 SR 07/27/95 08/15/95 TEP S~rontium, Total in Soil 

6117-017 111 08/02/95 08/02/95 IEP Thorium. Isotopic in Soil 

6117-017 U 08/04/95 08/15/95 IEP Uranium, Isotopic in Soil 

A4M-95-0140 

ssn AREA 4 

N507011-18 6117-018 GAM 07/25/95 08/15/95 IEP Gamma Scan 

SOIL 06/19/95 6117-018 H 07/22/95 08/01/95 IEP hitiwn-Soil 

07/06/95' 6117-018 PU 08/09/95 08/15/95 IEP Plutonium, Isompic in Soil 

6117-018 SR 07/27/95 08/15/95 IEP Strontium, Tomi in Soil 

6117-018 TH AORl 08/07/95 06/15/95 IEP Thorium. Isotopic in Soil 

6117-018 U 08/01/95 08/15/95 IEP Uranium, Isotopic in Soil 

A4W-95-0141 N507011-19 6117-019 GAM 07/26/95 08/15/95 IEP C a m  Scan 

SSPL AREA 4 SOIL 06/19/95 6117-019 X 07/22/95 08/01/95 IEP hitium-Soil 

07/06/95 6117-019 PU 08/04/95 08/15/95 IEP Plutonium, Isotopic in Soil 

6117-019 SR 07/27/95 08/15/95 IEP Strontium, Total in Soil 

6117-019 TH 08/02/95 08/03/95 IEP Thorium, Isotopic in Soil 

6117-019 U 08/07/95 08/15/95 IEP Uranium, Isotopic in Soil 

Ma-95-0142 NSO7011-20 6117-020 W. 07/26/95 08/15/95 IEP Ga- Scan 

jSFL AREA 4 SOIL 06/19/95 6117-020 B 07/22/95 08/01/95 IEP Tritium-Soil 

07/06/95 6117-020 PU 08/04/95 08/15/95 IEP Plutonium, Isotopic in Soil 

6117-020 SR 07/27/95 08/15/95 IEP Strontium, Total in Soil 

6117-020 TH 08/02/95 08/03/95 IEP Thorium, lsotapic in Soil 

6117-020 U 08/07/95 08/15/95 IEP Uraniuta. Isotopi~ in Soil 

.K S m Y  

Pave 4 

SCRWARY EATA SECTION 
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RgPORTIRG GRWP 6117 

SDO 6117 

tct 1ta1 E ~zttman WORK S W R Y ,  c0nt . Cllent R o c k e t  

Contract R44Rn94034044 

A4M-95-0143 N507011-21 6117-021 ULM 07/26/95 08/15/95 IEP GamM Scan 

SSFL AREA 4 SOIL 06/19/95 6117-021 H 07/22/95 08/01/95 IEP Tritium-Soil 

07/06/95 6117-021 PU 08/09/95 08/15/95 IEP Plutonium. Isotopic in Soil 

6117-021 SR 07/27/95 08/15/95 IEP Strontium. Total in Soil 

6117-021 TX 08/02/95 08/03/95 IEP Thorium. Isotopic in Soil 

6117-021 U Al 08/11/95 08/15/95 TEE Uranium, Isotopic in Soil 

Method Blank N507011-23 6117-023 G?# 07/27/95 08/15/95 IEP Ga- Scan 

SOIL 6117-023 H 07/21/95 08/01/95 IEP Witium-Soil 

6117-023 PU 08/04/95 08/15/95 IEP Plutonium. xsotopic in Soil 

6117-023 SR 07/27/95 08/15/95 IEP Strontium. Total in Soil 

6117-023 TI3 08/02/95 08/04/95 IEP Thorium, Isotapic in Sail 

6117-023 U 08/07/95 08/15/95 IEP Uranium, Isotopic in Soil 

Method Blank N507011-26 6117-026 U 08/11/95 08/15/95 IEP Uranium, Isotopic in Sail 

SOIL 

lab ,Control Sample N507011-22 6117-022 GAM 07/27/55 08/15/95 IEP Gamma Scan 

SOIL 6117-022 H 07/21/55 08/01/95 IEP Tritium-Soil 
. .. 

6117-022 PU 08/09/95 08/15/95 IEP Plutonium,   so topic in Soil 

6117-022 SR 07/27/95 08/15/95 IEP Strontium, Total in Soil 

6117-022 TH 08/02/95 08/04/95 IEP Thorium, Isotopic in Soil 

6117-022 U 07/29/95 08/15/95 IEP Uranium, Isotopic in Soil 

Lab Control Sample N507011-25 6117-025 U 08/11/95 08/15/95 IEP Uranium, Isotopic in Soil 

SOIL 

Xlplicate lN507011-01) N507011-24 6117-024 ULM 

iSFL AREA 4 SOIL 06/12/95 6117-024 H 

07/06/95 6117-024 EU 

6117-024 SS 

6117-024 TH 

6117-024 U 

07/27/95 08/15/95 IEP Gamma Scan 

07/22/95 08/01/95 IEP Tritium-Soil 

08/04/95 08/15/95 IEP Pluto2ium, Isotopic in Soil 

07/27/95 08/15/95 IEP Strontium. Total in Soil 

08/02/95 08/03/95 IEP Thorium. Isotopic in Soil 

08/07/95 08/15/95 IEP Uranium, Isotopic in Soil 

.K S m Y  

Page 5 

m Y  DATA SEClTON 

Page 8 
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Protocol ROCXmmF 

: 
version 3.06 



WORK SUXMARY, cont . Client Rocketdvne 

Contract R44PJ294034044 I 

<K SUKMhRY 

Page 6 

SR4H&FiY DATA SECPION 

Page 9 

COUNTS OF TESTS BY SAMPLE TYPE 
T~ST S A S ~  mm~m ~ h ~ n t g i g  a~m  ORB RE BLANI( LCS DUP SPIKG TOTA: 

Lab id TMXrY 

Protocol ROC:-= 

VerS lOr i  Ver : C 

fern D'm-C<S 

version 3 06 

Repori dace 08/15/95 

GAM G a m  Scan 21 1 1 1  

H Tritium-Soil EPA 906.0; A S M  2476-81 21 1 1 1  

PO Plutozxium, isotopic in  Soil KASL 3GOtPU-02 21 1 1 1  

SR Strontium, Total in Soil KASL 300/SR-01.-02 21 1 1 1  

TE4 Thorium. Isotopic in Soil 21 1 1 1  

0 Uranium, Isotopic in Soil XnSL 300/U-04 21 2 2 1  

Vn%L!3 126 7 7 6 

24 

24 

24 

24 

24 

26 

146 



T M A / R I C H M O N D  
RgWRTIR% LZOJP 6117 

M E T H O D  BLANK 

SIX 6117 Client Rocketdyne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-23 Client sample id Method Blank 
Dept sample id 6117-023 MaterialjMatrix SOIL I 

RESULT 2 a B R R  NDA RDL QUAI.1- 

ANALXTJ3 CAS NO pCi/g ( C o r n )  pCi/g pCi/g FIERS TEST 

Tritium 160 SO0 H 
Strontium 90 10098-97-2 0.068 0.5 SR 
Thorium 228 0.022 0.1 TH 
Thorium 230 14269-63-7 0.013 0.1 TH 
Thorium 232 7740-29-1 0.009 0.1 TH 
Uranium 233/234 11-08-5 0.005 0.01 U 
Uranium 235 14117-96-1 0.003 0.01 U 
Uranium 238 7440-61-1 0.001 0.01 U 

Plutonium 238 13981-16-3 0.001 0.01 PU 
nium 239/240 10-12-8 0.001 0.01 PU 
SCAN ANALYTES 

G AM 

G AM 

Manganese 54 G AM 

Cobalt 58 G AM 

Iron 59 GAM 

Cobalt 60 GAM 
Zinc 65 G AM 

Niobium 94 GAM 
Ruthenium 103 G AM 

Ruthenium 106 GAM 

fin 113 GAM 

Cesium 134 G AM 
Cesium 137 0.02 GAM 

Cerium 144 U G AM 

Europium 152 U G AM 

Euuropium 154 U Gk! 
Europium 155 ii 0.01 U CAM 
Xadium 226 U 0.01 U GAM 
rhorium 232 u 0.03 ii GAP? 

IgOD BLAMCS 

Page 1 
SoMMbRY DATA SECTION 

Page 10 

Lab id TMAN 
ProfOcol ROCKETDYNE 
Vers1On Ver 1.0 

Forir DVD-DS 

Version 3.06 
Report dace 08/16/95 



T M A / R I C H M O N D  
RBPORTING GBOUP 6117 

NSO7011-23 Wethod Blank 
B L A N K ,  c o n t .  

SDG 6117 Client Rockeedyne 
Contact Itaiv E. Pittman Contract R44PJ294034b44 

Lab sample id N507011-23 Client sample id Method Blank 
Dept sample id 6117-023 Material/Matrix SOIL 

QC-BLANK #24264 

ATHOD BLANKS 

Page 2 

SUUWARY DATA SECTION 
Page I1 

Protocol ROCKETDYNE 
Verslon Ver 1 0 

Form Dm-DS 
Version 3 06 



T M A / R I C H M O N D  
RSPORTIBG OROUP 6117 

M E T H O D  B L A N K  

SDG 6117 Client Rocketdvne 

Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-26 Client sample id Method Blank 

Dept sample id 6117-026 Material/Matrix SOIL 

T 2'7 BRR WDA RDL QURLI- 

AHatyPg CAS KO pCi/g (COUNT) pCi/g pCi/g PIBRS TEST 

Uranium 233/234 11-08-5 0.006 0.01 U 

Uranium 235 14117-96-1 0.003 0.01 U 
Uranium 238 7440-61-1 0.003 0.01 u 

QC-BLANK #24418 1 

r n 0 D  BLANKS 

Page 3 

SUMMARY DATA SECPION 

Page 12 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 



I s a  61x7 
Contact Italv 5. Pittnian 

Client Rocketdyne 

Contract R44R7294034044 

Ldb sample id N507011-22 Client sample id Lab Contml Samle 

Dept sample id 6117-022 Material/Hatrix SOIL 

RESULT 2U EXR ma 8DL WAI.aI- ADDED 2s EXR R6C 3c l.XE PRUTCCOI, 

ICOO~PP) pCi/g pCi/g PIHCS TKT pCi/g pCi/g % (TOTAL1 LIMITS 

Tritium 

Srrontim 90 

PnQrium 228 

Thorium 230 

Thorium 232 

Uranium 233/234 

Uranium 235 

Uranium 238 

Plutonium 238 

Plutonium 239/240 

i SCAN ANALYTES 

- .rssium 40 

CDromiun 51 

Nanganese 54 

Cobalt 58 

Iron 59 

Cobalt 60 

Zinc 65 

Niobium 94 

Ruthenium 103 

Ruthenium 106 

Tin 113 

Cesium 134 

Cesinm 137 

Cerium 144 

Europium 152 

Europium 154 U 0 007 U GAq / 
EU~DPLLW 155 U 0 01 U 

Ridxum 226 i] 0 0: 'i 

mcrxm 232 U 3 03 U 

Lab id rn 
Protocol ROCmTDW- 

Version ver 1.0 

Fom D W - K S  

Version 3 . 0 6  

i 



TMA/RICHMONI) 
REPCBlTIHC (iOOOP 6117 

LAB CONTROL SAMPLE, cont .  

SMj 6117 Client Rocketdvne 

Contact I t a l y  E .  Pittman Contract R44W294034044 

I I& sample i d  N507011-22 

Dept sample i d  6117-022 

Client sample i d  l ab  Control Samle  

m t e r i a l / m t r i x  SOIL 

fNTR0L SRNPLSS 

?age 2 

sUtW?.RY DATA SECTION 

Page 14 



TMA/RICHMOND 
BBPCBPPll+j IZiCXE 6117 

LAB CONTROL SAMPLE 

SaG 6117 

Contac t  I t a l y  E. Pitciaan 

C l i e n t  Rocketdme 

C o n t r a c t  R44PJ294034044 

Lab sample i d  N5070 l l -25  C l i e n t  sample i d  Lsb Contro l  5-le 

Wpt sample i d  6117-025 Material/rratrix SOIL 

T 2 o W R  HDA RDL -1- ADDED 2 0  ERR m C  3r  m S  PROTOML 

pCi /g  1COWIPl pCi/g  pCi/g PIERS TSST pCi/g pCi/g  t ITGTAL) L W T S  

m t 0 L  SAWLES 

Page 3 

m Y  DATA SECTION 

Page 15 

Lab id TMAN 

P r o f o ~ o l  R o C K m m T  

v e r s i o n  V e r  1 0 

Fom DVD-JLS 

/ Report date 08 16 95 



DUPLICATE 

SDG 6117 Client Rocketdvne 

Contact Italv E.  Pittman Contract R44XtZ94034044 

DUPLICATE ORIGItaL 

Lab sample id N507011-24 Lab sample id NS07011-01 Client sample id A4L4M-95-0121 

Dept sample id 6117-024 Dept sample id 6117-001 iacation/Hatrix SSFL A m  4 - SOIL 

Received 07/06/95 Collected 06/12/95 14:45 

* w i s t ~ r e  10.1 Chain of custody id 

DDPLIWLTE 20 ERR MUL L WALX- ORIGINAL 2@ gRR MUL WALX-IlPD 30 PRI 

pCi/g fCC€!mt pCi/g pCi/g PIm-9 1'EST pCi/g (CC€!ml pCi/g PIERS TOT LIK 

mitiurn 

Strontium 90 

Thorium 228 

Thorium 230 

Thorium 232 

Uranium 233/234 

Uranium 235 

Uranium 238 

-idurn 238 

donium 239/240 

ULMNA SmN AWLYTES 

Potassium 40 

Chromiun 51 

anganese 54 

:obalr 58 

Iron 59 

lobalt 60 

Zinc 65 

Uiobium 54 

Zuthenium la3 

luthenium 106 

Tin 113 

:esium 134 

:esium 137 

:erium 144 

Zuropiu?: 152 

5uroprum 154 

:"=opium 155 

490 500 X 

0.059 0.5 SR 

0.13 0.1 TH 

0.10 0.1 TH 

0.12 0.1 TH 

0.040 0.01 U 

0.009 0.01 U 

0.044 0.01 U 

0.002 0.01 PU 

0.003 0.01 PU 

0.79 GAM 

m*i 
GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAq 

GAM 

,071 0.036 0.02 GAN 

U U GSM 

D u GAY 

D 0.05 U Gi;Y 

U 0.1 U GAY 

ruPLIcATES 

Page 1 

m Y  DATA SECTION 

Page 16 



DUPLICATE, cont. 

SDG 6117 Client Rocketd~xe 

Contact Icalv E. PiCtman Confract R44RTZ94034044 

WPLIULTE ORIGINAL 

lab sample id NS07011-24 I& sample id NS07011-01 Client sample id A4M-95-0121 

Dept sample id 6117-1124 Dept sawla id 6117-001 Lacation/tlatrix SSFL. hRSA 4 SOIL 

Received 07/06/95 Collected 06/12/95 14:45 

% misture 1O.x Chain of ~ s t o d y  id 

P~otoc~li ROCKETDm ' 
version ver 1.0 

Form vm-W? 
Vezsion 3 .06  

Report date 08/16/95 j 



T M A / R I C H M O N D  
REWRPIUG GROUP 6117 

NSO7011-01 A4a-95-0121 

D A T A  S H E E T  

SDG 6117 Client Rocketdyne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-01 Client sample id A4CM-95-0121 

Dept sample id 6117-001 Location/Matrix SSFL AREA 4 SOIL 
Received 07 /06 /95  Collected 06/12/95 1 4 : 4 5  

moisture l o .  1 Chain of custody id 

RESULT 2.3 ERR WA RDL Q'mLI- 
CAS NO 

Tritium 
Strontium 90 

Thorium 228 

Thorium 230 

Thorium 232 

Uranium 233/234 

Uranium 235 

U~anium 238 

onium 238 

-:.utonium 239/240 

GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 5 1  

Manganese 54 

Cobalt 58 

Iron 59 

Cobalt 60 

Zinc 65 

Niobium 94 

Ruthenium 103 

Ruthenium 106 

T i n  113 

Cesium 134 

Cesium 137 

Cerium 144 

Europium 152 
Europium 154 

Europium 155 

500 500  H 
0.046 0 . 5  SR 
0 . 2 1  0 . 1  TH 
0.19 0 . 1  TH 
0.20 0 . 1  TH 
0.044 0 .01  U 
0.010 0 .01  U 
0.048 0 . 0 1  U 
0.001 0 . 0 1  PU 

0.007 0 .01  PU 

0.53 G AM 

GAM 

GAM 

G AM 

GAM 

GAM 

GAM 

GAM 

G AM 

GAY 

GAM 

GAM 

0.024 0.02 GAM 

0 . 1  GAM 

0 .05  U GAM 

0.03 U GAM 

0.07 U G AM 

AATA SHEETS 
Page 1 

SUHMARY DATA SECITON 

Page 16 

1 Lab id TMAN 
Protocol ROCKETDYNE 
Vezslon Ver 1 0 

Form Dm-DS 

Verslon 3 06 

Report date 08/16/95 



T M A / R I C H M O N D  
REPORTIXG GROUP 6117 

DATA SHEET, COnt 

SM: 6117 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-01 Client Sample id A4CM-95-0121 

Dept sample id 6117-001 LocationfMatrix SSFL AREA 4 SOIL 
Received 07/06/95 Collected 06/12/95 14:45 

+ moisture 10.1 Chain of custody id 

lRTA SKEWS 

Page 2 
SDUWWcY DATA SOCTION 

Page 19 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

F o m  DW-DS 
Version 3.06 

Report date 58/16/95 



T M A / R I C H M O N D  
REPORTING GROUP 6117 

D A T A  S H E E T  

SDG 6117 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PSZ94034044 

Lab sample id N507011-02 Client sample id A4CM-95-0122 
Dept sample id 6117-002 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/12/95 14:45 

% moisture 9.2 Chain of custody id 

RDL QVALI- 

Strontium 90 10098-97-2 
Thorium 228 
Thorium 230 14269-63-7 
Thorium 232 7740-29-1 
Uranium 233/234 
Uranium 235 14117-96-1 

7440-61-1 
tonium 238 13981-16-3 
tonium 239/240 10-12-8 

GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 

Cobalt 58 

Niobium 94 

Ruthenium 103 
Ruthenium 106 

Cesium 134 
Cesium 137 
Cerium 144 
Europiun 152 
Europium 154 
Europium 155 

,ATA SHEETS 

Page 3 
SCR4UARY DATA SECTION 

Page 20 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form Dm-DS 
Version 3.06 



T M A / R I C H M O N D  
REPORTIXG GROUP 6117 

D A T A  SHEET, c o n t  

sDO 6117 Cllent Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507Oll-02 Client sample id A4CM-95-0122 
Dept sample id 6117-002 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/35 Collected 06/12/95 14:45 
+ moisture 9.2 Chain of custody id 

RBSULT 2aBBR 

Thorium 232 

ATA SHEETS 
Page 4 

S-Y DATA SECTION 
Page 21 

Lab rd TMAN 
Prozocol ROCKETDYNE 
Versron Ver 1.0 

?om DVD-DS 
Verslon 3.06 

Report date 08/16/55 



TMA/RICHMOND 
REPORTIRG GROUP 6117 

DATA SHEET 

SIX3 6117 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-03 Client sample id A4CM-95-0123 
Dept sample id 6117-003 Location/Matrix SSFL Am3A 4 SOIL 

Received 07/06/95 Collected 06/12/95 14:45 
O moisture 9.3 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 

-: tonium 238 , , 

: .conium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 

H 
SR 
TH 
TH 
TH 
U 
U 
U 
PU 
PU 

GAM 

DAM 

GAM 

DAM 

GAM 

G AM 

GAM 

0 AM 

G AM 

G AM 

G AM 

G AM 

GAM 

G AM 

GAM 

0 AM 

GAM 

ATA SHEETS 
Page 5 

SIBWARY DATA SECPION 
Page 22 

Lab id TMAN 
Protocol ROCKETDYNE I 
Version Ver 1.0 

Form D M - D S  

Version 3.06 
Report date 08/16/95 



RBPORTIBG GROOP 6117 

D A T A  SHEET, C O n t  

I SDG 6117 Client Rocketdyne 
Contact Italy E. Pittman contract R44PJZ94034044 I 

Lab sample id N507011-03 Client sample id A4m-95-0123 
Dept sample id 6117-003 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/12/95 14:45 
t moisture 9.3 Chain of custody id 

ATA SKEEXS 
Page 6 

SUMMARY DATA SECTION 
Page 23 

Lab id TMAN 
Protocol ROCKETDYNE 
Versron Ver 1.0 

F o m  VJD-DS 

Verslon 3.06 
Report date 08/16/95 



T M A / R I C H M O N D  
RKWRTXNG GROUP 6117 

N507011-04 A4CU-95-0124 

D A T A  S H E E T  

SDG 6117 Client Rocketdvne 
Contact ItaZv E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-04 Client sample id A4CM-95-0124 
Dept sample id 6117-004 Location/Matrix SSPL AREA 4 SOIL 

Received 07/06/95 Collected 06/12/95 14:45 
% moisture 3.5 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 

'.onium 238 

..: ~onium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 

Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
furopium 152 
Europium 154 
furoplum 155 

H 
SR 
TH 
TH 
TH 

U 
U 
U 
PU 

PU 

GAM 

GAM 

G AM 

GAM 

GAM 

GAM 

G AM 

GAM 

G AM 

GAM 

U GAM 

U GAM 

GAM 

ti GAM 

ti GAM 

U GAM 

ti GAM 

Lab rd TNAW 
Protocol ROCKETDYNE 

iATA SHEFPS 
Pave 7 

SUMMARY DATA SEiXION 
Page 24 

Version Ver 1.0 
form Dm-DS 

Version 3.06 
Report date 08/16/95 



TMA/RICHMOND 
RBPORTIS GROUP 6117 

DATA SHEET, c o n t  

SDG 6117 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N507011-04 Client sample id A4CM-95-0124 
Dept sample id 6117-004 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/12/95 14:45 
% moisture 3.5 Chain of custody id 

T 26 ERR 

>ATA SIIEETS 
Page 8 

SVHWARY DATA SBCTION 
Page 2 5  

Lab id T M K N  

Protocol ROCKZTDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 08 16 95 



T M A / R I C B M O N D  
REWRTIAG GROUP 6117 

D A T A  SHEET 

F 

SDG 6117 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-05 Client sample id A4CM-95-0125 

Dept sample id 6117-005 Location/Matrix SSFL AREA 4 SOIL 
Received 07/06/95 Collected 06/12/95 14:45 

% moisture 13.9 Chain of custody id 

RESULT 2a ERR WA RDL QUALI - 
CAS NO p C i / g  (COUNT) p C i / 9  p C i / g  PIERS TEST 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 

Uranium 235 
Uranium 238 

tonium 238 
conium 239/240 

GAMMA SCAN MaYTES 

Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 

Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 

Tin 113 
Cesium 134 
Cesium 137 
Ceriun 144 
Europium 152 
Europium 154 
Europium 155 

H 
SR 
TH 
TH 
TH 
U 
U 
U 

PU 
PU 

G AM 

GAM 

GAM 

GAM 

G AM 

G AM 

G AM 

GAM 

G AM 

G AM 

G AM 

GAM 

GAM 

U GAM 

U GAM 

U GAM 

U GAM 

ATh SKEETS 

Page 9 
SUHMARY DhTh SECTION 

Page 26 

Lab id TKAN 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form D'W-DS 
Version 3 . 0 6  

Report dace 98/16/95 



TMA/RICHMOND 
aBFQRTISG GROUP 6117 

N507011-05 A4m-35-0125 

DATA SHEET, c o n t  

SDG 6117 Client Rocketdyne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-05 Client sample id A4CM-95-0125 
Dept sample id 6117-005 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/12/95 14:45 
+ moisture 13.9 Chain of custody id 

RESULT 20 BRR WIA BDL QUALI- 
AaALTPE CAS NO pCi/g ( C o r n )  pCi/g pCi/g PIERS TEST 

ATA SHEETS 
Page 10 

SUHlUIRY DATA SEiXION 
Page 27 

Lab id Tt?m 
Protocol ROCKETDYNZ 
Version Ver 1.0 

Form D M - D S  

Version 3.06 
Report date 0 8 i 1 6 1 9 5  



T N A / R I C H M O N D  
REFORl'IBD GROUP 6117 

D A T A  S H E E T  

I 
SDG 6117 Client Rocketdvne 

Contact Italv E. Pittman Contract R44PSL94034044 

Lab sample id N507011-06 Client sample id A4CM-95-0126 
Dept sample id 6117-006 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/13/95 13:45 
Z moisture 5.4 Chain of custody id 

RESULT 20 ERR llDA RDL Q W I -  
CASNO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 

tonium 238 
, .~ ',':tonium .. 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Clesium 134 

Clerium 144 
3uropiurn 152 
Zuropium 154 
3uropiua 155 

H 
SR 
TH 
TH 
TH 
U 
U 
U 
PU 
PU 

G AM 

GAM 

G AM 

GAM 

G AM 

GAM 

G AM 

G AM 

GAM 

G AM 

GAM 

G AM 

02 GAM 

U G AM 

U G M  

U GAM 

U GAM 

ATA SHEETS 
Page I1 

SUUHARY DATA SECPION 
Page 28 

Protocol ROCKETDYNE 
VerSlOn Ver 1 5 

Form D t 3 - D S  

Version 3 Oh 

Report date 06/16/95 



TMA/RICHMOND 
RKFORTIRG GBDIJP 6117 

DATA SHEET, c o n t  

SIX 6117 Client Rocketdyne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-06 Client sample id AKw-95-0126 
Dept sample id 6117-006 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/13/95 13:45 
'c moisture 5.4 Chain of custody id 

Radium 226 
Thorium 232 

ATA SHEETS 
Page 12 

SURMARY DATA SECTION 
?age 29 

Lab id TMAN 
Proiocol ROCKZTDYNE 
Version V e r  1.0 

Form D'm-DS 
Version 3 . 0 6  

Report date GB/i6/95 



TMA/RICHMOND 
RBPORTIM GROUP 6117 

DATA SHEET 

SEG 6117 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N507011-07 Client sample id A4CM-95-0127 
Dept sample id 6117-007 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/13/95 13:45 
% moisture 2.7 Chain of custody id 

RESULT 2s ERR W A  RDL QUALI - 
CA.5 No pCi/g tconarrt pCi/g pCi/g PIERS TEST 

Tritium 2100 500 
Strontium 90 10098-97-2 0.064 0.5 
Thorium 228 0.15 0.1 

Thorium 230 14269-63-7 0.12 0.1 
Thorium 232 7740-29-1 0.14 0.1 
Uranium 233/234 11-08-5 0.057 0.01 
Uranium 235 14117-96-1 0.013 0.01 

7440-61-1 0.058 0.01 
13981-16-3 0.002 0.01 

nium 239/240 10-12-8 0.004 0.01 
SCAN ANALYTES 

Potassium 40 0.68 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 0.026 0.02 
Cerium 144 
Europium 152 
Europium 154 U 0, a4 

Europium 155 U 0 . i  

H 
SR 

TH 
TH 
TH 
U 
U 
U 
PU 
PU 

GaM 

G AM 

GaM 

GaM 

GaM 

U GaM 

U GaM 

U GaM 

U GaM 

U GaM 

U GaM 

U GaM 

GaM 

U GAY 

U GAM 

U GaM 

U GaM 

iaTa SHEETS 
Page 13 

S-Y DATA SECTION 
Page 30 

Lab xd TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Fom D m - D S  

Version 3 . 0 6  

Report date 08/16/55 



T M A / R I C H M O N D  
BgWRTIHG GRWP 6117 

R507011-07 A4CN-95-0127 

D A T A  SHEET, c o n t  

- 

I SDG 6117 Client Rocketdvne 
Contact Italv E. Plttman contract 844~5394034044 

Lab sample id N507011-07 Client sample id A4m-95-0127 
Dept sample id 6117-007 Location/Matrix SSFL A R ~  4 SOIL 

Received 07/06/95 Collected 06/13/95 13:45 
t moisture 2.7 Chain of custody id 

ATA SRFgPS 
Page 14 

SQMRARY DATA SECPION 
P a g e  31 

Lab xd TMAN 
Prococol ROCKETDYNE 
Verslon V e r  I 0 

Form DM-DS 
Version 3 06 



TMA/RICHIOND 
REPORTIBG GROUP 6117 

DATA SHEET 

SDG 6117 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-08 Client sample id A4CM-95-0128 
Dept sample id 6117-008 Locationfnatrix SSfL AREA 4 SOIL 

Received 07/06/95 Collected 06/13/95 13:45 
t moisture 7.3 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
uranium 233/234 
Uranium 235 
Uranium 238 

onium 238 
. ..,tonium 239/240 

GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tln 113 U 
Cesium 134 U 
Ceslum 137 0.17 

Cerlum 144 U 
Europl~m 152 G 

Europrum 154 ti 

Europlnrn 155 G 

H 

SR 
T H  

TH 
TH 

u 
U 
U 
PU 

PU 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

GAM 

GAM 

GAM 

G AM 

GANL 

GAM 

GAH 

CAM 

G AM 

ATA SHEETS 
Page 15 

I Lab id TMAW 

Protocol ROCKETDYNE 
Version Ver 1.0 

I Form D m - D S  
SIJMMaRY DATA SECPION 

Page 32 I Version 3.06 
Report date 08/16/95 I 



T M A / R I C H M O N D  
RBWRTJXG GROUP 6117 

D A T A  SHEET, cont 

SDG 6117 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-08 Client sample id A4CM-95-0128 
Dept sample id 6117-008 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/13/95 13:45 
'r moisture 7.3 Chain of custody id 

RIISVLT 2.7 ERR MDA RDL QUALI- 
aUALYTE CkS NO pCi/g (COUNT) pCi/g pCi/g PIERS TgST 

Radrum 226 0.057 GAM 
Thorium 232 0.13 GAM 

rTA SIfEETS 

Page i5 
SUMWsXY DATA SECXION 

Page 33 

Lab id TMAN 
Protocol ROCKETDYNE 
Version V e r  1.0 

Fom DVD-OS 
Version 3.05 

Report date 08/16/95 



T M A / R I C H M O N D  
R I l W R T I E  GROUP 6117 

D A T A  S H E E T  

SDG 6117 Client Rocketdyne 
Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N507011-09 Client sample id A4CM-95-0129 
Dept sample id 6117-009 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/13/95 13:45 
P moisture 4.5 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
,. . - :onium 238 
, , , ,  

'.xatonium 239/240 

GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 

Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 

1200 500 H 
0.053 0.5 SR 
0.14 0.1 TH 
0.12 0.1 TH 
0.13 0.1 TH 
0.065 0.01 U 

0.011 0.01 U 

0.062 0.01 U 
0.004 0.01 PU 

0.003 0.01 PU 

0.65 GAM 

G AM 

GAM 

GAM 

G AM 

G AM 

GAM 

GAM 

GAM 

GAM 

DAM 

GAM 

0.032 0.02 G AM 

GAY 

0.05 GAM 

0.04 GAM 

0 . 1  GAM 

3ATA SIfgFfS 

Page 17 
S-Y DATA SBCPION 

Page 34 

1 Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Fonn DVD-DS 
Version 3.06 

Report dace 08/16/95 



T M A / R I C H M O N D  
REWRTIUG GROUP 6117 

R507011-09 A4M-95-03.29 

D A T A  S H E E T ,  c o n t  

SDG 6117 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N507011-09 Client sample id A4CM-95-0129 

Dept sample id 6117-009 Location/Hatrix SSFL AREA 4 SOIL 
Received 07/06/95 Collected 06/13/95 13:45 

+ moisture 4.5 Chain of custody id 

tATA SHEETS 

Page 18 
S-Y DATA SBCPION 

Page 35 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 

Version 3.06 
Report date 08/16/95 



T M A / R I C H M O N D  
RBPORTING GROUP 6117 

N507011-10 A4(M-95-0132 

D A T A  S H E E T  

SDG 6117 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-10 Client sample id A4CK-95-0132 
Dept sample id 6117-010 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/14/95 12:OO 
5 moisture 11.1 Chain of custody id 

T 2a ERR t5JA RDL QUALI - 
CASNO p€i/g (COUMT) pCi/g pCi/g FIBRS TEST 

Tritium 450 500 H 
Strontium 90 10098-97-2 0.057 0.5 SR 

Thorium 228 0.11 0.1 TX 
Thorium 230 14269-63-7 0.082 0.1 TH 
Thorium 232 7740-29-1 0.11 0.1 TW 
Uranium 233/234 11-08-5 0.047 0.01 u 
Uranium 235 14117-96-1 0.009 0.01 U 

7440-61-1 0.048 0.01 U 

13981-16-3 0.003 0.01 PU 

onium 239/240 10-12-8 0.005 0.01 PU 

GAMMA SCAN ANALYTES 

Potassium 40 0.59 GAM 

Chromiun 51 G AM 
Manganese 54 G AM 

Cobalt 58 GAM 

Iron 59 G AM 

Cobalt 60 G AM 

Zinc 65 GAM 

Niobium 94 GAM 

Ruthenium 103 G AM 

Ruthenium 106 GAM 

Tin 113 GAM 

Cesium 134 G AM 

Cesium 137 0.035 0.02 GAM 

Cerium 144 0.2 U G AM 

Europium 152 0.06 U GAM 

Europium 154 0.04 U G AM 

Zuropium 155 0.08 U GAM 

JATA SHEETS 
Page 19 

SLMHARY DATA SECPION 

Page 3 6  

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form Dm-DS 

Version 3 . 0 6  

Report date 08/16/95 



T M A / R I C H M O N D  
REWETIKG GROUP 6117 

E507011-10 A4CN-95-0132 

D A T A  S H E E T ,  C O n t  

SDG 6117 Client Rocketdyne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-10 Client sample id A4CM-95-0132 
Dept sample id 6117-010 LocatiodMatrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/14/95 12:00 
% moisture 11.1 Chain of custody id 

T 2uRF.X W A  RDL QUAX.1- 
ANALYTB CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST 

Radlum 226 0.056 GAM 

Thorrum 232 0.13 GAM 

ATA SHEFPS 
Page 20 

S-Y DATA SECPIOR 
Page 37 

Protocol ROCKETDYNE 
Verslon Ver 1.0 

Porn DVD-DS 
Verslon 3.06 

Report date 08 16 95 



T M A / R I C H M O N D  
BBPORTING GROUP 6117 

8507011-11 A4W-95-0133 

D A T A  S H E E T  

SDG 6117 Client Rocketdvne 
Contact Italv 6. Pittman Contract R44PJZ94034044 

Lab sample id N507011-11 Client sample id A~CM-95-0133 
Dept sample id 6117-011 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/14/95 12:00 
I moisture 11.0 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
usani" 238 

1,; :onium 238 .. ... 
..A:~tonium 239/240 

GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 

H 
SR 
TH 
TH 
TH 
U 
U 
U 
PU 
PU 

GAM 

G AM 

DAM 

GAM 

GAM 

G AM 

G AM 

GAM 

GAM 

G AM 

GAM 

GAM 

GAM 

G AM 

GAM 

G AM 

GAP4 

JATA SKEET$ 
Page 2i 

SUMHARY DATA SECfION 
Page 38 

I Lab id TMAN I 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 

Version 3 . 0 6  

Report date 08/16/95 



T M A / R I C H M O M D  
RgPORTIXG GRCKfP 6117 

D A T A  S H E E T ,  c o n t  

SDG 6117 Clzent Rocketdme 
Contact Italv E. Pittman Contract R44~5294034044 

Lab sample id N507011-11 Client sample id A4CM-95-0133 
Dept sample id 6117-011 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/14/95 12:OO 
k moisture 11.0 Chain of custody id 

T 2uBRR MDA RDL Q'J=J- 
ANaLYTl3 CAS HO pCi/g (COUNT) pCi/g pCi/g P I S  TEST 

rATA SHEETS 
Page 22 

SDWMARY DATA SECfION 
Page 39 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 08/16/95 



T M A / R I C H M O N D  
REPORTING GROUP 6117 

D A T A  SHEET 

SDG 6117 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-12 Client sample id A4CM-95-0134 
Dept sample id 6117-012 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/14/35 12:OO 
t moisture 10.2 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
uranium 233/234 
Uranium 235 

Uranium 238 
:onium 238 

. . .conium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
rin 113 
:esium 134 
2esium 137 
lerium 144 

5uropiun 152 
Zuropim 154 
3uropium i55 

470 500 H 
0.070 0.5 SR 
0.24 0.1 TH 
0.17 0.1 TH 
0.20 0.1 TH 
0.042 0.01 U 
0.009 0.01 U 

0.045 0.01 U 
0.002 0.01 PU 

0.003 0.01 PU 

0.42 G AM 

GAM 

GAM 

G AM 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

9 0.021 0.02 GAM 

0.09 GAM 

0.03 GAM 

U 0.02 U GAM 

U 0.1 U GAM 

ATA SHEETS 
Page 23 

SURWGiY DATA SECITON 

Page 40 

I Lab id THAN 
Protocol ROCKETDAE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 08/16/95 



T M A / R I C H M O N D  
BBPORTIXG GROUP 6117 

D A TA SHEET, cont 

SMj 6117 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-12 Client sample id A4CM-95-0234 

Dept sample id 6117-012 Location/Matrix SSFL AREA 4 SOIL 
Received 07/06/95 Collected 06/14/95 12:OO 

i. moisture 10.2 Chain of custody id 

Radium 226 
Thorium 232 

ATA SHEETS 
Page 24 

SUHHARY DATA SEC%ION 
Page 41 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Fom DVD-DS 
Version 3.06 

Report dace 06/16/95 



TMA/RICHMOND 
REPORTING GROUP 6117 

D A T A  S H E E T  

SDG 6117 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-13 Client sample id A~CM-95-0135 

Dept sample id 6117-013 Location/Matrix SSFL AREA 4 SOIL 
Received 07/06/95 Collected 06/14/95 12:OO 

1 moisture 9.4 Chain of custody id 

RBSULT 20 ERR W A  RDL 

10098-97-2 
Thorium 228 
Thorium 230 14269-63-7 
Thorium 232 7740-29-1 
Uranium 233/234 

14117-96-1 
7440-61-1 
13981-16-3 

onium 239/240 10-12-8 
A SCAN ANALYTES 

Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 

Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 0.06 

ATA SHeETS 

Page 25 
SUMMARY DATA SECTION 

Page 42 

Lab id TMAN 
Protocol ROCKFXDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 08/16/95 



T M A / R I C H M O N D  
REPORTIIS GROUP 6117 

D A T A  SHEET, c o n t  

-- 

SDG 6117 Cllent Rocketdvne 
Contact Italv E. Plttman Contract R44PJZ94034044 

Lab sample id N507011-13 Client sample id A4CM-95-0135 
Dept sample id 6117-013 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/14/95 12:OO 
t moisture 9.4 Chain of custody id 

RESCnT 28 ERR MDA F!DL QUALI- 
CAS NO pCi/g (MUNT) pCi/g pCi/g FIERS TEST 

iTA SREETS 
Page 26 

WMW3RY DhTA SECPION 
Page 43 

Lab id TMAN 
Protocol ROCKETDYNE 
VersLon Ver 1.0 

Form Dm-DS 
Versron 3.06 

Report date 08/16/95 



T M A / R I C H M O N D  
RgWRTWG GROUP 6117 

R507011-14 A408-95-0236 

D A T A  S H E E T  

I SEG 6117 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJ294034044 

Lab sample id N507011-14 Client sample id A4CM-95-0136 
Dept sample id 6117-014 Location/matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/15/95 13:30 
t moisture 9.4 Chain of custody id 

RESULT 2uEBR KOA RDL QUALI- 
A m L r r B  cas HO pCi/g (COUNT) p C i / g  pCi/g FIERS TEST 

Tritium 480 H 
Strontium 90 10098-97-2 0.045 SR 
Thorium 228 0.18 TH 
Thorium 230 14269-63-7 0.15 TH 
Thorium 232 7740-29-1 0.15 TH 
Uranium 233/234 11-08-5 0.042 U 
Uranium 235 14117-96-1 0.010 U 

7440-61-1 0.045 U 
13981-16-3 0.002 PU 

nium 239/240 10-12-8 0.005 PU 
GAMMA SCAN ANALYTES 
Potassium 40 0.62 G AM 
Chromiun 51 G AM 
Manganese 54 GAM 
Cobalt 58 GAM 
Iron 59 GAM 
Cobalt 60 G AM 
Zinc 65 G AM 
viobium 94 G AM 
tuthenium 103 GAM 
2uthenium 106 G AM 
Fin 113 GAM 
lesium 134 GAM 
:esium 137 0.027 G AM 
:erium 144 GAM 
luropium 152 U GAM 
luropium 154 U GAM 
luropium 155 U 0.1 GAM 

ATA SKE6TS 
Page 27 

SVMUARY DATA SECIION 
Page 44 

1 Lab id THAN I 
PrOfOCOl ROCKETDYNE 
Version Ver 1.0 

Form Dm-DS 
Version 3.06 

Report dace 08/16/95 



T M A / R I C H M O N D  
RBEORT3liG GROUP 6117 

D A T A  S H E E T ,  cant 

SDG 6117 Client Rocketdvne 
Confact Italv E. eittman Contract R44PJZ94034044 

Lab sanrple id N507011-14 Client sample id A4CM-95-0136 

Dept sample id 6117-014 Location/Matrix SSPL AREA 4 SOIL 
Received 07/06/95 Collected 06/15/95 13:30 

4 moisfure 9.4 Chain of custody id 

RESILT 2 0 W  bmA RDL QUALI- 

ABAMTE CAS WO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

LTA SHEETS 
Page 28 

SUHWd%Y DATA SECTION 
Page 45 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form W - D S  
Version 3.06 

Report date 08/16/95 



TMA/RICHMOND 
RBWBTIMj GROUP 6117 

D A T A  S H E E T  

- 
SDG 6117 Client Rocketdvne 

Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-15 Client sample id A4CM-95-0137 
Dept sample id 6117-015 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/15/95 13:30 
% moisture 3.8 Chain of custody id 

lesium 134 
3esium 137 
:erium 144 

zuropium 152 
3uroplum 154 
iuropium 155 

RESULT 2s ERR KDA RDL QUALI - 
CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

Tritium 1400 500 H 
Strontium 90 10098-97-2 0.052 0.5 SR 
Thorium 228 0.12 0.1 TH 
Thorium 230 14269-63-7 0.13 0.1 TH 
Thorium 232 7740-29-1 0.12 0.1 TH 
Uranium 233/234 11-08-5 0.063 0.01 U 
Uranium 235 14117-96-1 0.011 0.01 U 
Uranium 238 7440-61-1 0.060 0.01 U 

lonium 238 13981-16-3 0.001 0.01 PU 
, . .conium 239/240 10-12-8 0.004 0.01 PU 

GAMMA SCAN ANALYTES 
Potassium 40 0.70 GAM 

Chromiun 51 G AM 

Manganese 54 GAM 

Cobalt 58 GAM 

Iron 59 GAM 

Cobalt 60 GAM 

Zinc 65 GAM 

Niobium 94 GAM 

Ruthenium 103 G AM 

Ruthenium 106 GAM 

Tin 113 G AM 

GAM 

0.02 G AM 

U G AM 

U GAM 

U GAM 

U GaM 

ATA SSET.5 
Page 29 

SmWARY DATA SECTION 
Page 46 

1 Lab iii TMAN 
~rotocoi ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report dare 08/16/95 



T M A / R I C H M O N D  
RgPORTIXG GROUP 6117 

D A T A  SHEET, cont 

SM: 6117 Client Rocketdyne 
Contact Italy E. Pittman Contracf R44PJ294034044 

Lab sample id N507011-15 Client sample id A~W-95-0137 
Dept sample id 6117-015 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/15/95 13:30 
i moisture 3.8 Chain of custody id 

RESULT ZU ERB WDA RDL QUALI- 
CBS IVO pCi/g (C!CWBT) pCi/g pCi/g PI- TEST 

ATA SHliFPS 
Page 30 

SUI3PUIRY DATA SECTION 
Page 47 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3 . 0 6  

Report date 08/16/95 



T M A / R I C H M O N D  
REPORTING GROUP 6117 

li507011-16 A4m-95-0338 
D A T A  S H E E T  

SIX 6117 Client Rocketdvne 
Contact Italy E. Pittman Contract R44P.7294034044 

Lab sample id N507011-16 Client sample id A4CM-95-0138 
Dept sample id 6117-016 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/15/95 13:30 
% moisture 9.2 Chain of custody id 

RESULT 20 ERR m RDL QUALI - 
ANAI,n'B CRS NO pCi/g (COUNT) pci/g pCi/g FIEas TEST 

Tritium 310 500 H 
j Strontium 90 10098-97-2 0.042 0.5 SR 

Thorium 228 0.21 0.1 TH 
Thorium 230 14269-63-7 0.16 0.1 TH 
Thorium 232 7740-29-1 0.19 0.1 TH 
Uranium 233/234 11-08-5 0.041 0.01 u 
Uranium 235 14117-96-1 0.011 0.01 U 
Uranium 238 7440-61-1 0.044 0.01 U 
" 'onium 238 13981-16-3 0.002 0.01 PU 

lonium 239/240 10-12-8 . . 0.003 0.01 PU 
GAMMA SCAN ANALYTES 

Potassium 40 0.49 GAM 

Chromiun 51 GAM 

Manganese 54 GAM 

Cobalt 58 G AM 

Iron 59 G AM 

Cobalt 60 GAM 

Zinc 65 GAM 

Niobium 94 G AM 
Ruthenium 103 GAM 

Ruthenium 106 GAM 

Tin 113 GAM 

Cesium 134 GAM 

Cesium 137 .032 0.023 0.02 GAM 

Cerium 144 0.1 U GAM 

Europium 152 U 0.04 U GAM 

Europium 154 U 0.03 U GAM 

Europium 155 U 3.1 U GAM 

iTA SIIEETS 

Page 31 
SUMMARY DATA SECTION 

Page 48 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 08/16/95 



T M A / R I C H M O N D  
REPORTI% GROUP 6117 

D A T A  SHEET, Conk 

SDG 6117 Client Rocketdyne 

Contact Italy E. Pittman Contract R44PJZ94034044 

lab sample id N507011-16 Client sample id A4fn-95-0138 
Dept sample id 6117-016 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/15/95 13:30 
P moisture 9.2 Chain of custody id 

RRSJLT 2 U R R R  MUI BDL Q m I -  
CAS NO pCi/g (COUWT) pCi/g pCi/g PIERS TEST I 

ATA SHEgPS 
Page 3 2  

SlMHARY DaTA SECTION 
Page 49 

Lab id TMAN 
PrOtOCOl ROCKETDYNE 
Version Ver 1.0 

Form DSD-DS 

Version 1.06 

Report date 08/16/95 



T M A / R I C H M O N D  
RBEURTIBG GROUP 6117 

D A T A  S H E E T  

SDG 6117 Client Rocketdyne 
Contact Italy E. Pittman Contract R44PJZ94034044 

lab sample id N507011-17 Client sample id A4CM-95-0139 
Dept sample id 6117-017 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/15/95 13:30 
+ moisture 12.2 Chain of custody id 

RESULT 2rr ERR naA RDL WALI - 
AmLY'I'B CAS ti0 p C i / g  (COUNT) p C i / g  p C i / g  FIBRS TBSl 

Tritium 450 500 H 

Strontium 90 10098-97-2 0.055 0.5 SR 
Thorium 228 0.11 0.1 TH 
Thorium 230 14269-63-7 0.092 0.1 TH 
Thorium 232 7740-29-1 0.10 0.1 TH 
Uranium 233/234 11-08-5 0.042 0.01 U 
Uranium 235 14117-96-1 0.009 0.01 U 

7440-61-1 0.045 0.01 U 
13981-16-3 0.002 0.01 PU 

nium 239/240 10-12-8 0.002 0.01 PU 
GAMMA SCAN ANALYTES 
Potassium 40 0.58 GAM 

Chromiun 51 GAM 

Manganese 54 G AM 

Cobalt 58 GAM 

Iron 59 G AM 

Cobalt 60 GAM 

Zinc 65 GAM 

Niobium 94 GAM 

Ruthenium 103 GAM 

Ruthenium 106 G AM 

Tin 113 G AM 

Cesium 134 GAM 

Cesium 137 0.026 0.02 GAM 

Cerium 144 0.1 Gklr  

Europium 152 U 0.06 GAM 

Europedm 154 U 0.04 GRIU, 

Europium 155 G 0.1 U Gml 

AT& SHEETS 
Page 33 

SWWZRY DATA SECfION 

Page 50 

Lab id TMAN 
Protocol ROCKETDmZ 
Version Ver 1.0 

Form DVD-DS 
Version 3 06 

Report date 08/16/95 



REFQRTTXG GBDClP 6117 

A4m-95-0139 

D A T A  S H E E T ,  c o n t  

SDG 6 1 1 7  Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N 5 0 7 0 1 1 - 1 7  Client sample id A4CM-95-0139 
Dept sample id 6 1 1 7 - 0 1 7  Location/Matrix SSFL AREA 4 SOIL 

Received 0 7 / 0 6 / 9 5  Collected 0 6 / 1 5 / 9 5  1 3 : 3 0  

8 moisture 12.2 Chain of custody id 

JATA SHEETS 
Page 34 

SUBWARY DATA S 8 t f I O N  
Page 5 1  

Lab id TMAN 
Protocol ROCKETDYNE: 
Version Ver 1.0 

Form DVD-DS 

Version 3 . 0 6  
Report date 0 8 / 1 6 / 9 5  



T M A / R I C H M O N D  
RBPORTING GROUP 6117 

IEO7011-18 A4m-95-0140 

D A T A  S H E E T  

SIX 6117 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-18 Client sample id A4CM-95-0140 

Dept sample id 6117-018 Location/Matrix SSFL AREA 4 SOIL 
Received 07/06/95 Collected 06/19/95 13:15 

I moisture 6 .5  Chain of custody id 

aESULT 2s ERR HDA RDL QWLI - 
ANALXTB CAS NO pCi/g (COllAT) p C i / g  p C i / g  F I B  TEST 

Tritium 780 500 H 
Strontium 90 10098-97-2 0 .059 0.5 SR 

Thorium 228 0.14 0 .1  TX 
Thorium 230 14269-63-7 0.12 0 . 1  TX 
Thorium 232 7740-29-1 0 .14  0 .1  TH 
Uranium 233/234 11-08-5 0.063 0 . 0 1  U 

Uranium 235 14117-96-1 0 .012 0 . 0 1  U 

7440-61-1 0 .061 0 . 0 1  U 
13981-16-3 0.003 0 . 0 1  PU 

nium 239/240 10-12-8 0.006 0 . 0 1  PU 
GAMMA SCAN ANALYTES 
Potassium 40 0.62 G AM 
Chromiun 5 1  GAM 
Manganese 54 G AM 
Cobalt 58 GAM 
Iron 59 G AM 
Cobalt 60 GAM 

Zinc 65 GAM 

Niobium 94 G AM 
Ruthenium 103 GAM 

Ruthenium 106 GAM 

Tin 113 G AM 
Cesium 134 GAM 

Cesium 137 0.024 0.02 G AM 

Cerium 144 G AM 
Suropim 152 GAW 
Europium 154 GAM 
Europium 155 G AM 

ITA SHECTS 

Page 35 

SUMWARY DATA SECITON 

Page 52 

' Lab ~d TMAN 
$rotocol ROCKETDYNE 
Verslon Ver 1 .0  

Form DVD-DS 
Version 3 .06  



TMA/RICHMOND 
RBPORTIHO CiROUP 6117 

DATA SHEET, cont 

SDG 6117 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-18 Client sample id A4Cn-95-0140 
Dept sample id 6117-018 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95  Collected 06/19/95 13115 
+ moisture 6 . 5  Chain of custody id 

RESULT 2 s E R B  IIDA RDL QUALI- 
AEALYTE CAS 110 pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

Radium 226 0 . 0 5 8  DAM 
Thorlum 232 0 .14  DAM 

ATA SEEETS 
Page 36  

SUHtGiRY DATA SECTEON 

Page 5 3  

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver i.0 

Form DVD-DS 
Version 3 . 0 6  

Report date 08/16/95  



T M A / R I C H M O N D  
REWRTIEG GROUP 6117 

N507011-19 I A401-95-0141 

D A T A  S H E E T  

SIX 6117 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-19 Client sample id A4CM-95-0141 

Dept sample id 6117-019 Location/Matrix SSPL AREA 4 SOIL 
Received 07/06/95 Collected 06/19/95 13:15 

Z moisture 4 . 1  Chain of custody id 

agSULT 2C ERR MDA RDL QUALI- 
AlmLn'E CRS a0 *i/9 (COUNT) pCi/g pCi/g PIERS TEST 

Tritium 1100 500 H 
Strontium 90 10098-97-2 0.059 0 . 5  SR 
Thorium 228 0.17 0 . 1  TH 
Thorium 230 14269-63-7 0.14 0 . 1  TH 
Thorium 232 7740-29-1 0.16 0 . 1  TX 
Uranium 233/234 11-08-5 0.051 0 . 0 1  u 
uranium 235 14117-96-1 0.011 0 . 0 1  u 
Uranium 238 7440-61-1 0.052 0 . 0 1  U . ,. 

tonium 238 13981-16-3 0 .001  0 . 0 1  PU 
::,~tonium 239/240 10-12-8 0.002 0 . 0 1  PU 
GAMMA SCAN ANALYTES 
Potassium 40 0 . 4 1  GAM 

Chromiun 5 1  G AM 

Manganese 54 GAM 

Cobalt 58 G AM 

Iron 59 DAM 

Cobalt 60 G AM 

Zinc 65 G AM 

Niobium 94 GAM 

Ruthenium 103  G AM 

Ruthenium 106 GAM 

Pin 113 GAM 

3esium 134 G AM 

.B 0.02 GAM 

G AM 

0.03 GAM 

0.02 Gku: 

0.07 G?49 

lesium 137 

'erium 142 

3uropium 152 

iuropium 154 

zuropium 155 

JATA SHEE3S 
Page 37 

SUMMARY DATA SECIXON 
Page 54 

j Lab id TMAN I 
Protocol ROCKETDYNE 
Version Ver 1 . 0  

Form Dm-DS 
Version 3.06 

Report date 08/16/95 



TMA/RICHMOND 
RBWRTlXG DBOUP 6117 

D A T A  S H E E T ,  c o n t  

SDG 6117 Client Rocketdme 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-19 Client sample id A4CM-95-0141 
Dept sample id 6117-019 l;ocation/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/19/95 13:15 
% moisture 4.1 Chain of custody id 

T 20- M)2L RDL QIJALI- 

AtiaLYTB eAS A 0  pCi/g (COURP) pCi /g  pCi/g PIERS TEST 

Radium 226 0.032 GAM 

Thorium 232 0.091 G AM 

ATA SZXEETS 
Page 38 

SDtM&RY DATA SEffION 
Page 55 

Lab id TMRN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form D m - D S  
Version 3.05 

Report date 08/16/95 



T M A / R I C H M O M D  
REPORTIBG GROUP 6117 

D A T A  S H E E T  

SDG 6 1 1 7  Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-20  Client sample id A4CM-95-0142 

Dept sample id 6117-020  Location/Matrix SSFL ASLEA 4 SOIL 
Received 0 7 / 0 6 / 9 5  Collected 06/19/95 13:15 

% moisture 5.4 Chain of custody id 

RESULT 247 ERR W A  RDL QrmLI- 
CAS No pCi/g ( C o r n )  pCi/g pCi/g PI= TESI 

Tritium 
Strontium 90 

Thorium 228 

Thorium 230 

Thorium 232 
Uranium 233/234  

Uranium 235 

Uranium 238 .. 
tonium 238 

..':'..tonium 23 9 /240  

GAMMA SCAN ANALYTES 
Potassium 40 

Chromiun 5 1  

Manganese 54 

Cobalt 58 

Iron 59 

Cobalt 6 0  

Zinc 6 5  

Niobium 94 

Ruthenium 103 

Ruthenium 1 0 6  

Tin 1 1 3  

Cesium 1 3 4  

Cesium 1 3 7  

Cerium 144 

Europium 152 

Europium 154 
Europium 155 

500  H 
0.5 SR 
0 . 1  TH 
0 . 1  TH 
0 . 1  TH 
0.01  U 
0.01  U 

0 . 0 1  U 
0.01  PU 
0 . 0 1  PU 

GAM 

GAM 

G AM 

GAM 

DAM 

DAM 

GAM 

GAM 

G AM 

GAM 

GAM 

0 .02  G AM 

0.02 0.02 G AM 

0.09 U GAM 

0.04 U GAM 

0.02 U G AM 

0 . 0 6  U GAM 

JATA SHEETS 
Page 39 

SUf4MAP.Y DATA SECTION 
Page 56 

Lab id TMRN 
Protocol ROCKETDYNE 
Version Ver 1 . 0  

Form Dm-DS 

Version 3.06 

Report date 0 8 l i 6 1 9 5  



T M A / R I C H M O N D  
RBWRTIW 6117 

D A T A  SHEET, cont 

I SMj 6117 Cllent Rocketdvne 
Contact Italv E. Plttman Contract R44PJZ94034044 

Lab sample id N507011-20 Client sample id A4CM-95-0142 
Dept sample id 6117-020 Location/Matrix SSfL ARER 4 SOIL 

Received 07/06/95 Collected 06/19/95 13:15 

5 moisture 5.4 Chain of custody id 

RgS(nT 2aBRR EIDA RDL QUALI- 
ANAL= CAS 180 pci/g (COUNT) pCi/g pCi/9 mII-RS 

LTA SREBTS 
Page 40 

XMHhRY DATA SECTION 
Page 57  

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form D m - D S  

Version 3.06 
Report date 08/16/95 



T M A / R I C H M O N D  
REPORTIIS GROUP 6117 

D A T A  S H E E T  

SDG 6117 Client Rocketdyne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-21 Client sample id A4CM-95-0143 
Dept sample id 6117-021 Mcation/Matrix SSFL AXEA 4 SOIL 

Received 07/06/95 Collected 06/19/95 13:15 
%moisture 6.4 Chain of custody id 

T Zn ERR mi& RDL QW- 
CAS NO pCi/g (COWTI p€i/g pCi/g PIERS TEST 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 

Uranium 233/234 
Uranium 235 
Uranium 238 

tonium 238 
. '  .. .tonium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
manganese 54 
Cobalt 58 
Iron 59 
"balt 60 
Zinc 65 
Viobium 94 
?uthenium 103 

iuthenium 106 
Pin 113 
lesium 134 
2esium 137 
lerium 144 
3uropium 152 
luropium 154 
Suropium 155 

H 
SR 
TH 
TH 

TH 
u 
u 
u 
PU 
PU 

GAM 

G AM 

G AM 

GAM 

GAM 

U GAM 

U DAM 

U GAM 

U GAM 

U G AM 

U GAM 

U GAM 

U GAM 

U G AM 

U GAM 

U GAM 

U GAM 

rATA SHEETS 
Page 41 

SUKWdZY DATA SECTION 
Page 58 

Lab ld TMAN 1 
Pro~ocol ROCKETDYNE 
VerSlOn Ver 1.0 

Form VJD-DS 
Verslon 3.06 

Report date 08/16/95 



TMA/RICHMOND 
REFQRTIHD GROUP 6117 

D A T A  SHEET, COnt 

SDG 6117 Client Rocketdyne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507011-21 Client sample id A4CM-95-0143 
Dept sample id 6117-021 Location/Natrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/19/95 13:15 
% moisture 6.4 Chain of custody id 

RESULT 26 BRR EIDA RDL m1- 

ZJiALYTB CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

Radlum 226 0.033 GAM 

Thorxum 232 0.065 G AM 

ATA SHEETS 
Page 42 

S-Y DATA SECTION 
Page 59 

Lab ld TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form Dm-DS 
Version 3 06 

Report date 00 16 95 



I Client Rocketdvne 
I Contract R44PJZ94034044 

I 
I 

RESULTS 
LAe RAW SUP- Pl~tDni* Plutonium. 

CLImT SZd4PLE ID S A M P L E ~  TESTPIX - 238 239/240 - 
Reparation batch 2781-146 
A4M-95-0121 N507011-01 6117-001 0.019 
A4M-95-0122 NSO7011-02 6117-002 0.007 J 
A4M-95-0123 R507011-03 6117-003 0.005 J 
A4M-95-0124 N507011-04 6117-004 0.005 J 
MM-95-0125 N50701i-05 6117-005 U 
A4M-95-0126 N507011-06 6117-006 0.005 J 
A4QI-95-0127 N507011-07 6117-007 0.007 J 
A4M-95-0128 N507011-08 6117-008 0.006 J 
MM-95-0129 N507011-09 6117-009 U 
A4M-95-0132 N507011-10 6117-010 0.012 
A4M-95-0133 NSO7Oll-11 6117-011 U 
MM-95-0134 N507011-12 6117-012 U 
A4M-95-0135 N507011-13 6117-013 U 
A4M-95-0136 NS07011-14 6117-014 0.014 
A4M-95-0137 N507011-15 6117-015 0.005 J 
A4M-95-0138 N507011-16 6117-016 0.004 J 
MM-95-0139 N507011-17 6117-017 U 
A4M-95-0140 N507011-18 6117-018 0.024 
A4M-95-0141 N507011-19 6117-019 U 
A4M-95-0142 NS07011-20 6117-020 U 
A4M-95-0143 N507011-21 6117-021 U 
ELK (QC ID-24263) N507011-23 6117-023 U 
LCS iQC ID-242633 N507011-22 6117-022 Ok 
hlplicate (N507011-011 NS07011-24 6117-024 LU 

-1 values and imits from method Rnls (pCi/gl 0.01 0.01 

r-.niOD SU8MAUIE.S 
Page 1 

SPXARY DATA SECCION 
Page 60 

I Form 3 2 - C T S  I 
/ version 3 06 I 
/ Reporr date 35/16/95 1 



METHOD SUMMARY 
prmxmu%, X ~ P I C  IR son 

m spBclRosmpI 

i Client RocketdYnt 
I contract R44P5294034044 

i 
I 

Preparation batch 2781-146 20 prep e m r  
A4M-95-0121 N507011-01 
A4M-95-0122 N507011-02 
A4M-95-0123 N507011-03 
MM-95-0124 N507011-04 
A4M-95-0125 N507011-05 
A4M-95-0126 N507011-06 
A4M-95-0127 N507011-07 
A4M-95-0128 N507011-08 
A4CU-95-0129 N507011-09 
A4CN-95-0132 N507011-10 
a4~-95-0~33 N S O ~ O I I - ~ ~  
A4M-95-0134 N507011-12 
A4M-95-0135 N507011-13 
a4M-95-0136 N507011-I4 
A4M-95-0137 N507011-15 
A4M-95-0138 N507011-16 
AIM-95-0139 N507011-17 
A4M-95-0140 N507011-18 
A4M-95-0141 N507011-19 
a4m-95-0142 ~507011-20 
A4a-95-0143 N507011-21 
BLK (QC ID-24263) N507011-23 
ICS (QC ID-242631 N507011-22 
Duplicate (NS07011-01) N507011-24 

N, 1 values and lumts Erm method 0.01 3.00 20-105 500 loo 180 

1 I , I 
1 PRMlEDURES REFERENCE XRSL 30O/PO-02 I 1 AVERAOXS f 2 SD MDA 0.005 t 0.003 1 
f EP-060 Soil Preparation. rev 0 1 I FOR 24 SX%ES YIELD 72 t 22 1 
1 EP-070 Soil Dissolution, rev 0 I I 

1 EP-940 Plutonium Purification, rev 0 I 
I EP-008 Heayr Elements Electroplating. rev o I 

SETHOD S-IF27 
Page 2 

SOTMARY DATA SECTION 

1 Lab id  W4-V 1 
i Protocol ROCKSTDYNE / 
! VerSioi, ver 1.0 1 
1 Fonn D m - M S  1 
1 Version 3.06 I 
/ Repor: dace 08/16/95 1 Page 61 



i Teat m t r i x  j 
1 SDD 6117 I 
I "-atact I t a l v  E. Pz t fmn I 
L 1 

METHOD SUMKARY 
IsaroPSC M SOIL 

ALPBA. SPKlRDSODPY 

RESULTS 
LAB RAW SOF- 

a r m s  SAWLG ID SAKPLZ rn TEST PIX PWMcXEr Thorium 228 %rim 230 Thorium 232 

I Cl ien t  Eoeketdvne 
1 Contract R44PJZ94034044 

i 
I 

Prrpanttion batch 2781 
A4M-95-0121 
A4M-95-0122 
A4M-95-0123 
A4M-95-0124 
A4W-95-0125 
A4M-95-0126 
A4M-95-0127 
A4M-95-0128 
A4M-95-0129 
A4M-95-0132 
A4W-95-0133 
A4M-95-0134 
A4M-95-0135 
A4M-95-0136 
A4M-95-0137 
A4M-95-0138 
A4M-95-0139 
A4M-95-0140 
A4M-95-0141 
A4M-95-0142 
A4W-95-0143 
ELK (PC ID-24264) 
IXS (QC ID-242631 
W l i c a t e  (N507011-01) 

AORl 6117-001 
6117-002 
6117-003 
6117-004 
6117-005 
6117-006 
6117-007 
6117-008 
6117-009 
6117-010 
6117-011 
6117-012 
6117-013 
6117-014 
6117-015 
6117-016 
6117-017 

AORl 6117-018 
6117-019 
6117-020 
6117-021 
6117-023 
6117-022 
6117-024 

-1 values and l l r m t s  from method WI.3 (pCl/gl 0 1 0.1 0 1 - 

.'NOD SWnARIES 
Page 3 

SWM&Y DATA SZCITOE 
Page 62 

1 Lab id WM 1 
/ ?niacal  RDCSTDYNS / 
I Verslon Vcr 1 0 I 
1 form Dm-MS 1 
/ Verszon 3 06 1 
I Report date 08/16/95 / 



i ~~~t wru S O ~ L  i 
I S W  6117 1 
I acc xtnlv E Pzttman I 

I 

. -.. - . -. 

METHOD SUMMARY 
IBORW?I. I m P Z C  IN SOLL 

ACPaA S ~ O S C O P Y  

I Client Rocketdma 
I Contract R44DJZ94034044 I 
I I 

METHOD PERFORMANCE 
LAB RAX S U P  t?AX noll ALIQ PREP DUB- YIELD EFf CODKf ilW( DRIFT DAYS ANA& 

CLTQFI‘ SAKPL~ m SJXPLE ID ~ ~ s r  PIX pCi/g g PAC TION min Lev KeY XEW PREPARQ~ YZED Dmwzm~ 

Drrparaflmt batch 2781-146 2cr prep e m =  5.0 Refer- Lab Notebook 2781 w 
A4M-95-0121 N507011-01 AOR1 0 . E  1.00 35 

A4M-95-0140 N507011-18 AOR 1.00 
A4M-95-0141 N507011-19 1.00 
MM-95-0142 N507011-20 1.00 
A4M-95-0143 N507011-21 1.00 
ELK [€C 10-242641 N507011-23 1.00 
ILS (QC 10-242631 N501011-22 1.00 
hlplicate (N507011-01) N507011-24 1.00 

Ucmw-1 values and lanuts from method 0.1 1.00 20-105 500 180 

I 
/ PROCEDURES EP-000 Data Entry and Wcumenc Preparation. rev 0 1 / A V E m m S * 2 S D  MDA 0.07 f 0.07 1 
I EP-001 Q.C. Preparation, rev o I 1 FOR 24 SAMPLGS YIELD 58 t 39 1 
I EP-003 Tracing. rev 0 1 1 I 

1 EP-008 H e a y  Elements Electroplating, rev 0 I 
I EP-060 soil Preparation. rev o I 
1 EP-070 Soil D i ~ ~ ~ l u t i ~ n ,  rev 0 

EP-900 Thorium mrification, rev o 
I 

I I 

z * W D  -1ES 
?age 4 

SCB6NW.Y DATA SECPION 
Page 63 

1 Lab id THAN 1 
1 P ~ O L ~ C O ~  aacKFFvyNE / 
1 Versxon Ver  1.0 I 
I Form D W - M S  I 
1 Vezs im 3 06 1 
I Reporr dace 08/16/95 1 



TMA/RICHMOrn 
REORTraO 6117 

METHOD SUMMARY 
vlanIGn, ISDmPIC M SOIL 

A l a m  SPECTROSCOPY 

I Client Rockerdvne 
I Contract R44PJZ94034041 

i 
i 

RESULTS 
IJ\B RAW SDP- 1: manzvm 2: Uranium 3: Umrki- Rff(lLT RATIOS (el 

CLIEar W L E  m W L E  ID TBSP FIX PLMQUn' 233/234 235 238 lr3 2c 2.3 20 

Preparation hatch 2781 
MM-95-0121 
A4M-95-0122 
MM-95-0123 
A4M-95-0124 
A4M-95-0125 
MM-95-0126 
A4M-95-0127 
A401-95-0128 
A4M-95-0129 
MM-95-0132 
A4M-95-0133 
A4M-95-0134 
MM-95-0135 
A4M-95-0136 
A4M-95-0137 
A4M-95-0138 
A4M-95-0139 
A4W-95-0140 
MM-95-0141 
A4M-95-0142 
BLK (PC ID-24264) 
ICS (QC ID-242631 
Duplicate lN507011-011 

Preparation hatch 2781-146A 
0143 N507011-21 A1 6117-021 0.046 10 2 
IDn24418l N507011-26 6117-026 U 
ID-244171 N507011-25 6117-025 ak 

m i n a l  values and limits from methad RaLs (pCi/g) 0.01 0.01 0.01 100 4 
Averages 95 5 

'.~moD SUVBUtffIES 
Page 5 

-Y DATA SECTION 
Page 64 

/ version Ver 1.0 I 
1 FOmDW-CM5 I 
/ version 3.06 i 
I Repor: dare OB/2i/95 1 , 



METHOD SUMMARY 
mGsIlm, IXrrOPIC m SOIL 

xa3sA SPGCPROSCDPY 

1 
1 Client Rockerdyne 
I Contract R44PJZ94034044 

I 
I 

METHOD PERFORMANCE 
LAB RAW SUF- UAX WUL ALIQ PR6P DIUI- YIELD W COtlsT FWHB D R I R  DAYS AN?&- 

~ I W P ~  SX-ZLE ID snPS.33 ID TBST FIX pCi/g g PAC TION min keV KeV H&Ul PR6PARSD YZFD DWlXCmzt - 
20 prep enor 

53 08/11/95 08/11 SS-018 
507011-26 08/11/95 08/11 SS-020 
507011-25 08/11/95 08/11 SS-019 

Waarinal values and limits from method 0.01 3.00 30-105 720 100 180 

I 1 , 
1 PROfEDURES REE'ERENCE HRSL 300/U-04 I I A W E S  t 2 SD MDA 0.01 * 0.03 / 
i EP-060 Soil Preparation, rev 0 ( I FOR 26 snPL6S YIELD 68 8 23 1 
1 EP-070 Soil Di~~olution, rev 0 I 9 , 
I EP-910 Uranium Purification, rev 0 1 
I EP-008 Heayr Elements E1ect:aplating. rev 0 1 

f4ETxOD sc?maRIES 
Page 6 
DATA SKCTfOIi 
Page 65 



/ Test SR llatxlx SOIL I 
I SD3 6117 1 
I tact I t a l v  E Plttman 

I 

TMA/RICWOND 
6117 

METHOD SUMMARY 
slaolnmc. mrar, m son 

B m  CCmrrING 

i client Rocketdvne 
I Contract R44PJZ94034044 

i 
I 

RESULTS 
LAB RAW SOP- 

amsmmn, s m m  ID TEST FIX p s a i c ~ m  StrcpVium 90 

Preparation batch 2781 
A4M-95-0121 
A4M-95-0122 
A4M-95-0123 
A4M-95-0124 
A4M-95-0125 
A4M-95-0126 
A4M-95-0127 
A4M-95-0128 
A4M-95-0129 
A4M-95-0132 
A4M-95-0133 
A4M-95-0134 
A4M-95-0135 
A4LN-95-0136 
A4M-95-0137 
A&=-95-0130 
A4m-95-0139 
A4M-95-0140 
A4M-95-0141 
A4M-95-0142 
A4M-95-0143 
ELK IQC 10-24264) 
LCS (QC 10.242631 
hrplicate lN507011-011 

W - * a l  values and l ~ r m t s  fmm method nDLs l P C ~ / g l  0.5 

MElHOD SX%RIES 
Page 7 

SX%RY DATA SECIXON 
Page 66  

1 Lab id TMRM 1 
I Pmiocol ROCKETDYNE I 
/ versran Ver 1 . 0  1 
1 form DVD-CMS I 
1 Version 3 . 0 6  1 
1 Report dace 08/16/35 I 



I Test SE. M-frix g&&-- I 
I SDG 6117 I 
I 'act Italy E Pattinan I 

... .-- 

METHOD SUMMARY 
SlRWm, lIJTAt M SOIL 

BsIAammma 

I Client Rockerdyne 
I Contract R44Rn94034044 

I 
I 

METHOD PERFORMANCE 
I3LS RRW SIP-  NDA W Q  PaBP DILZJ- YlHlrD EPF COURP PWBn MUPI 

aSmT SAMPLE ID SAMPIX ID TBSI PIX pCi/g 9 PAC TIW t mia kev KeV 

Pcrparatlon batch 2781-146 2@ prep error 10.0 t Reference Lah Notebook 2781 pg. 
A4M-95-0121 N507011-01 0.07 2 0 0  88 

A4M-95-0134 
A4M-95-0135 
A4M-95-0136 
A4M-95-0137 
A4M-95-0138 
A4M-95-0139 
A4M-95-0140 
A4M-95-0141 
A4M-95-0142 
A4CM-95-0143 
BLK (QC ID-24264) 
LCS IQC 10-242631 
Duplicate IN507011 

ANAL- 

m n s n m x c m  - - 

Nominal values and l ~ m t s  f- method 0 5 2.00 20-105 200 180 

1 I 
I PROCEDDRES REFERENCE HASL 30O/SR-01. -02 I I AVERAGES t 2 SD MDR 0.08 d 0.04 1 
1 EP-060 Soil Preparation, rev 0 1 I FOR 24 SAHPLBS YIELD 86 t 

EP-070 Soil Dissolutim, rev 0 
7 I 

I 
EP-500 Strontium-89.90 - Purification. rev 0 I 

I I 

.laTHOD S r n I E S  
Page 8 

SutwAUY DRTR SECSIMI 
Page 67 

/ veierszon 3 06 I 
I Report dace 08/16/95 1 , 



METHOD SUMMARY 
GAHBISCAH 

WVML SPBcnLasmPY 

RESULTS 
IAB RAY SOf- 

CLIENT SIY(PLE I D  SIY(PLE I D  TEST fM P m N c E T  Cesium 137 

I Clienz Roekerdwe 
1 Contract R44P5294034044 

I 
I 

Prepamtion batch 2781  
A4M-95-0121 
A4M-95-0122 
A4M-95-0123 
A4M-95-0124 
A4M-95-0125 
A4M-95-0126 
A4M-95-0127 
A4M-95-0128 
M M - 9 5 - 0 1 2 9  
A4M-95-0132 
A4M-95-0133 
A4M-95-0134 
A4M-95-0135 
A4CN-95-0136 
A4M-95-0137 
A4M-95-0138 
M M - 9 5 - 0 1 3 9  
A4M-95-0140 
A4M-95-0141 
A4M-95-0142 
A4M-95-0143 
BLX. IW ID-242641 
LCS 1Qf ID-24263) 
Duplicate lN507011-Oil 

N---l values and lmits from method RoLs IpCl /g)  0.02 - 

m o D  sIBmmIffi 
Page 9 

SE3WdP.Y DATA SECTION 
Page 68 

I Lab id TMAN 1 
/ Profocol RICKEZTXNE I 
/ V e r S l o i i  veier 1.0 I 
I Form O W - M S  I 
i version 3.06 1 
/ Report dare 08/16/95 1 



TMA/RICBMOND 
QlOOP 6 1 1 7  

METHOD SUMMARY 
GAmm SCAA - S P E ~ c o P Y  

METHOD PERFOR-CE 
ULB RAW SUF- MDA ALIQ PREP D I W -  Y r s t D  EFF €Mi# DRIFT DAYS ANAL- 

CLIISZT SAKPX.B ID SAWPLE ID TEST PIX pCi/g g PAC TICS % min keV KeV PREPARH) YZQ) DBPBtfM( 

R o p ~ a t z ~  batch 2 7 8 1 - 1 4 6  20 prep error pg. 1 4 6  
A 4 M - 9 5 - 0 1 2 1  N S 0 7 0 1 1 - 0 1  a 
A 4 M - 9 5 - 0 1 2 2  N 5 0 7 0 1 1 - 0 2  532 

Umj,n3l values and limits 5- method 0 . 0 2  8 5 0  7 0 0  1 8 0  .. - I 
.: *&..- 

1 PROCEDURES EP-060 Soil Pmparazion, rev 0 I I A W e 2 S D  m A  0 . 0 2  t 0 . 0 2  1 
I EP-100 Ge(Li1 Preparation for Environmental Samples. 1 / E O R 3 S A M P L E S  YIELD t 1 
I rev o I # 

-OD SM%RIES 
Page 10 

StS+lARY DATA SECTION 
Page  6 9  

1 Lab rd TMAN 1 
I Prarocal RCCXFXDYNE I 
I V e r s i o n .  Ver  1 0 I 



TMA/RICHMOND 
RBPDBTIIlO caom? 6117 

METHOD SUNMARY 
T R m - S O I L  

W W I D  -1OA 

I Client Rocketdvne 
I Contract R44RTZ94034044 

i 
I 

I 

RESULTS 
IdB RAW SUF- 

CLIENT S-SLB ID SBXPLE ID TGST FIX P U W W  Tritium 
P - 
Prrparation batch 2781-146 
A4M-95-0121 NS07011-01 
A4M-95-0122 N507Oll-02 

A4M-95-9142 N507011-21 6117-020 0 
A4M-95.0143 N507311-21 6117-02: U 
BLK IOC 10-24264 N507011-23 6117-023 U 
ICS 1s 10-242631 h507Cll-22 6117.022 - LOU 

m o D  ~ I F S  
Page 11 

S-Y DATA SECl'ION 
Page 70 

r 
1 Lab zd ll4a.U 1 
/ ?rorocol RoC10mYNE i 
i Veieion Ver 1 0 1 
1 Porn DW-Crs I 
1 Vezsmn 3.06 1 
1 Reporr dare 08/16/95 1 



TMA/RICHMOND 
RBPORTIXG fXtWP 6117 

METHOD SUMMARY 
lluTnin-mIL 

LIQUID W O N  

I Client Rocketdyne 
/ Contract R44W294034044 

i 
I 

METHOD PERFORMANCE 
IAB RRW W- ALIO PREP DILU- YIEW EFF COWT MW DRIFT DAYS mZ&- 

a1~h-z  SAMPLE ID SAMPLE ID TgSI FIX pCi/g L FAC R O N  € € -in kev KeV iiELD PRSPARW YZED DgPBCTMl 

Preparation hatch 2781. 
A4M-95-0121 

A4M-95-0124 
A4M-95-0125 
Mad-95-0126 
A4M-95-0127 
A4M-95-0128 
A4M-95-0129 
A4M-95-0132 
A4CN-95-0133 
A4M-95-0134 
A4M-95-0135 
MCN-95-0136 
MCU-95-0137 
Ma-95-0138 
A4M-95-0139 
A4M-95-0140 
A4M-95-0141 
A4M-95-0142 
A4M-95-0143 
BLX (QC 10-24264) 
LCS (QC IDe24263) 
Duplicate (N507011-01) 

-146 2~7 prep 
N507011-01 
N507011-02 
N507011-03 

N-"a1 values and llrmts f m  rnethod 500 0.0100 50 180 - 

PROCEWRES REFERENCE EPA 906.0; ASM 2476-81 I /AVEEAGES*2SD MDA 1000 t 2000 1 
EP-060 Soil Preparation, rev 0 / / FOR 24 SAMPLES YIELD t 

EP-070 Soil Dissolution. rev 0 
1 

I 

Tririum in Solid Samples by Azeotropic 
I 

EP-211 
Distillation, rev 0 

I 
I 

.-rnOD m x B S  
Page 12 

StUM?&Y DATA SECTiON 
Page 71 

! Lab id M ! 
! Trcfo~S-l RCICW?UfNE ! 
1 version ver 1.0 i 
! Fom DW-CUS I 
1 V e ~ s i o n  3 . 0 6  1 
I aeport dace 08/16/95 / 





T M A / R I C H M O N D  
REPORTING GROUP 6118 

S U M M A R Y  D A T A  S E C T I O N  

( 

T A B L E  O F  C O N T E N T S  

Sample Summaries 1 

Prep Batch Summary 3 

Work Summary 4 

Method Blanks 6 

Lab Control Samples 10 

Data Sheets 14 

Method Summaries 17 

End of Section 2 2 

SDG 6118 
Contact Italv E. Pittman 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

I Form DVD-TOC 

Client Rocketdvne 
Contract R44PJZ94034044 

Version 3.06 / Report date 08/15/91 



SAMPLE SUMXARY I Client Racverdyne 

Contract R44WZ94034044 I 

A4QI-95-0130 SSffi AREA4 

A4m-95-0131 SSFL AREA4 

Method Blank 

Nethod Blank 

lab Control Sample 

Lsb Control Sample 

WATER N507012-01 

WATEX N507012-02 

WATER N507012-04 

WRTER N507014-04 

WPlTER N507012-03 

WATER N507014-03 

?LE SUEVARY 

Page 1 

m Y  DATA S E E I O N  

Page r 

Lab id W.xV 

?rat.ocol R O C ' & ~ Y h ~  

version v+r 1.c 1 I 
Fom m 3 - S  I 

version 3.06 

Report dare OB/LS/95 



THA/RICHMOND 
6118 

sa; ella 

QC SUMMARY i Client RocketdMle 

Canfract R44PJ7.94034044 I 
a SlUlPIrE BASIS DAYSSLHCB L?5 DB- 

~ I S T  MXXW xmm RECBBW CULL - m S~U~PLB m 

6118 A4CH-95-0130 WATER 07/06/95 23 N507012-01 6118-001 

A4M-95-5131 WATER 07/06/95 23 N507012-02 6118-002 

Method Blank WATER N507012-04 6118-004 

Lab Control Sample WATER N507012-03 6118-003 

6120 Method Blank WATER N507014-04 6120-004 

Lah Control Sa-le WATER N507014-03 6120-003 

2 SUmmRY 

P a p  1 

DATA SeCIION 

Page 2 

P ~ O C O C O ~  R O C : ~ Y N E  

Version Vei 1.0 

Version 3.06 

Report dare 08/15/35 



/ S E  6118 

i tact rtalv E. Plrtman / PREP BliTCEi S m R Y  
Client Rocket 

Contract R44W294034044 

PREPARATION ERROR - mm -1- 

TgSI MATRIX PemKon BllKa 2e t a 1 m  Hoas Rg BL2NK ICS DUP/MUO *LS/ORIG PIEBS 

Npha Spectroscopy 

PU UATER Plutonium. Isotopic in Water 2781-160 5.0 1 1 1  

TH WATER Thorium, Isotopic in Warer 2781-160 5.0 1 1 1  

D WATER Uranium, Isotopic in Water 2781-176 5.0 1 1 1  

Bera tarot* 
SR A Strontium. Total in Water 2781-160 10.0 1 1 1  

-Scan 

GAM W A R  Oamma Emitters 
~ 

Liquid Scintillation 

H WATER Tritium in Water 2781-160 10.0 1 1 1  

mplicates and Matrix Spikes are those with original (Client1 sample in this Sample Delivery Gmup. 

Blank and LCS planchets are those in the same preparation batch as some Client. hlplicate or Spike sample. 



WORK SUMMARY I Client Rocketdme 

contract R44Rn94034044 I 
aJEm ss2T.R ID I . A B S M W ~  

LCC?tTIW WlRn cnLuZClgD SF- 

CflS¶UDY SAS no RBCGIVED PLJUiCasf TBST FIX ANAL-YZH) RFYIEWED BY - 
11404-95-0130 N507012-01 6118-001 H 07/25/95 08/01/95 IEP hitilm in Water 

SSR AREA4 WATER 06/13/95 

07/06/95 

N507012-02 6118-002 GAM 

WATER 06/13/95 6118-002 PU 

07/06/95 6118-002 SR 

6118-002 TH 

6118-002 U 

07/18/95 08/15/95 IEP Ga- Emitters 

07/28/95 08/01/95 IEP Plutonium, Isotopic in Water 

07/21/95 08/03/95 IEP Stxontium, Total in Water 

07/25/95 08/11/95 IEP Thorium, I50tOpiC in Water 

07/31/95 uranium, Isotopic in Water 

Kathod Blank N507012-04 6118-004 GAM 

WATER 6118-004 H 

6118-004 PO 

6118-004 SR 

6118-004 TH 

07/18/95 08/15/95 IEP Garooa Smitters 

07/25/95 08/01/95 IEP Tritium in Water 

07/31/95 08/01/95 IEP Plutonium. Isotopic in Water 

07/21/95 08/03/95 IEP Strontium, Total in Water 

08/02/95 08/11/95 IEP Thorium, Isotopic in Water 

Method Blank N507014-04 6120-004 U 08/04/95 08/25/95 IEP uranium, lsotopic m Water 
WATER 

L ~trol Sample N507012-03 6118-003 GAM 07/18/95 08/15/95 IEP Ga- Emltters 

WATER 6118-003 X 07/25/95 08/01/95 IEP hltlum ln Water 

6118-003 PU 07/28/95 08/01/95 IEP Plutonium, Isotopic m Water 

6118-003 SR 07/21/95 08/03/95 IEP Strontxum, Total m Water 
6118-003 TII 07/25/95 08/11/95 IEP Thonum, I~otop~c ln Water 

Lab Control Sample N507014-03 6120-003 U 07/25/95 08/01/95 IEP Uranium, Isotopic in Water 

WATER 

a Sc7lM?,RY 

Page 1 

DATA SECTION 

Page 4 

Lab ~d rn 
Protocol ROCKETDrnZ 

V e r s ~ o n  Ver i 0 

Forol UW-CWS 

Veiszon 3 . 0 6  

Repart date 08/15/95 



WORK STMMARY, cont. 
Client Rocketdvne 

Contract R44RTZ94034044 I 

COUNTS OF TESTS BY SUPLE TYPE 
TBST SRSM) NeTBOD - U J X m  WRE RE BULAK IIS m SPIgE lwmA 

GAW Gamma Emitters ASM 3649-85; EPA 901.1 1 1 1  

x Tritium in Water EPA 906.0~ ASM 2476-81 1 1 1  

m Plutonium. Isotopic in Water ASM 3865-90 1 1 1  

SR Strontium. Total in Water HliSL 3OOISR-01.-02 1 1 1  

TH Thorium, Isotopic in Water 1 1 1  

U Uranium, Isotopic in Water ASM 3972-90 1 1 1  3 

TmWS 6 6 6 18 

&K S t m - a R Y  

Page 2 

-Y DATA SECTION 

Page 5 

Lab id TW.33 

Protocol ROCKETDYNE 

Version Ver 1.0 

?om Dm-CdS 

VerBiOn 3.06 

Report dat* 08/15/95 1 



T M A / R I C H M O N D  
RBWRTIM: GROW 6118 

M E T H O D  B L A N K  

SDG 6118 Client Rocketdwe 
Contact Italv E. Pittman Contract R4423294034044 

I Lab sample id N507012-04 Client sample id Method Blank 
Dept sample id 6118-004 Material/Matrix WATER i 

RBSULT 2 0 -  MDA RDL QUALI- 

At?aLYrB CBS NO pCi/L (COUNT) pCi/L pCi/L FIERS TBST 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Plutonium 238 
Plutonium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 

'anese 54 
.. Jalt 58 
Iron 59 
Cobalt 6 0 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Thorium 232 

H 

SR 
TH 
TH 
TH 
PU 
PU 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

=OD BLANKS 

Page 1 
SVEt4ARY DATA SECTION 

Page 6 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Forn DVD-DS 
Verslon 3.06 

Report dare 08/15/55 



T M A / R I C H M O N D  
RXPORlTEG GROUP 6118 

B L A N K ,  c o n t .  

SDG 6118 Client Rocketdvne 

Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507012-04 Client sample id Method Blank 

Dept sample id 6118-004 Material/Matrix WATER 

LAB SAMPLE TEST PIdNCEBT SUFFIX ALIQUOT 

N507012-04 B 6118-004 07/25/95 08/01/95 IEP 

N507012-04 SR 6118-004 07/21/95 08/03/95 IEP 

N507012-04 TH 6118-004 08/02/95 08/11/95 IEP 

N507012-04 PU 6118-004 07/31/95 08/01/95 IEP 

N507012-04 GAM 6118-004 07/18/95 08/15/95 IEP 

QC-BLANK #24267 

rn0D BmN?s 

Page 2 

SVMi4ARY DATA SECTION 

Page 7 

Lab id TMAN 
Protocol ROCKETDYNE 

Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 08/15/95 



T M A / R I C H M O N D  
REPOR- GROW 6118 

M E T H O D  B L A N K  

SM: 6118 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507014-04 Client sample id Method Blank 
Dept sample id 6120-004 Material/Matrix WATER 

Tritium 
Strontium 90 10098-97-2 

Thorium 228 
Thorium 230 14269-63-7 

Thorium 232 7740-29-1 

Uranium 233/234 11-08-5 

Uranium 235 14117-96-1 

Uranium 238 7440-61-1 

Plutonium 238 13981-16-3 

Plutonium 239/240 10-12-8 

: A SCAN ANALYTES 
.d.ssium 40 

Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Zerium 144 
Europium 152 
Europium 154 
Duropium 155 
Zadium 226 
Thorium 232 N.R. 

H 

SR 

TH 

TH 

TH 

U 

U 

U 

PU 

PU 

GAM 

GAM 

GAM 

GAM 

G AM 

G AM 

G AM 

GAM 

GAM 

G AM 

G AM 

G AM 

GAM 

GAM 

GAM 
GAM 

GRM 

GRM 

CAM 

fgOD BLANKS 
Page 3 

W Y  DATA SECPION 

Page R 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form D m - D S  

Version 3.06 
Report date 08/15/95 



T M A / R I C H M O N D  
REPOaTIHO GROUP 6118 

B LANK, cont. 

SDG 6118 Client Rocketd~ne 
Contact Italv E. Pittman Contract R44PJ294034044 

Lab sample id N507014-04 Client sample id ~ethod Blank 

Dept sample id 5120-004 Material/Matrix WATER 

LAB SANPLB TEST PLAN(31gp SUPPIX AL'IPOOT ANALYZED RHIIBWKD BY 

N507014-04 U 6120-004 08/04/95 08/15/95 IEP 

QC-BLANK #24277 

.moD BLANKS 

Page 4 

DATA SECTION 
Page 9 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 

Version 3.06 
Report date 08/15/95 



TMA/RICHMOND 
RBPORTaE GROUP 6118 

LAB CONTROL SAMPLE 

SDG 6118 

Contact Italy E. Pittrnan 

Lab s ~ l e  id NS07012-03 Client sample id Lab Contiol Samle 

Dept sample id 6118-003 Macerial/Matrix WATER 

' R O L  SAMPLES 

Page i 

SUUKARY DATA SECTION 

Page 10 

Lab id TMAN 

Protocol ROCKETDYNZ 

I versmn ver 1.0 

i Form D V - L C S  

Veiszon 3.06 

Report date 06/15/95 



TMA/RICHMOND 
ammmm (storm 6116 

LAB CONTROL SAMPLE, cont. 

SM: 6118 Client Rocketdwe 

Contact Ifalv E. Pittman Contract R44PJZ94034044 

I Lab sample id N507012-03 

Dept sample id 6118-003 

Client sample id  Lab Control S-le 

Mterial/Wtrix nA% 1 
SUP- PREP ERR 

T&Sr PLANCgLT PIX ALIQUUI' 20 2 ANXXZm RPVIgWm BY 

R 6118-003 10.0 07/25/95 08/01/95 IEP 

SR 6118-003 10.0 07/21/95 08/03/95 IEP 

TH 6118-003 5.0 07/25/95 08/11/95 IEP 

6118-003 5.0 07/28/95 08/01/95 IEP 

GPM 6118-003 15.0 07/18/95 08/15/95 IEP 

Page 2 

SWWZcRY DATA SECTION 

Page il 

Lab i$ +MAN 

Profo~ol ROCKETDYNE 

veismn Ve: 1 0 

Porn Dm-LC$ 

v e m m n  3 06 

Report date 08 15 95 



TXA/RICHMOND 
RBWRTRlO (XOUP 6118 

LAB CONTROL SAMPLE 

I S% 6118 

Camtact Italy E. Pitt- 
Cli~c Rocketdyne 

Contract R44PJ294034044 

L& saroplt id N507014-03 Client sample id lab Conrrol Sam~lc 

Dept sample id 6120-003 HaLerial/Matrix W A m  

REsuLT 2 e W R  W A  RDL QUALI- ADDED 20 ERR REc 30 urrs PROTOCOL 

pCi/L ICOaCn') pci/L m / L  FIEIS TEsr pCi/L pCilL ~~~ LInI lS  

Tritium 

Strontium 90 

Thorium 228 

Thorium 230 

Thorium 232 

Uranium 233/234 

Uranium 235 

Uranium 238 

Plutonium 238 

Plutonium 239/240 

I:, i SCAN ?,NALYTES 

:iassium 4 0  

Chromiun 51 

Manganese 54 

Cobalt 58 

Iron 59 

Cobalt 60 

Zinc 65 

Niobium 94 

Ruthenium 103 

Ruthenium 106 

Tin 113 

Cesium 134 

Cesium 137 

Cerium 144 

Europium 152 

Europium 154 

Europium 155 

Radium 226 

Thorim 232 

r n 0 L  SAMPLES 

Page 3 

SCfWARY DATA SeCTION 

Page 12 

Lab id ?MRW 

T:ofoCOl ROCKETDYNE 

Version Ver  1 . 0  1 

I Form DM-LCS 

versmn 3.06 

Report date 08/15/95 ! 



TMA/ RI CHMOND 
I(BPORTm GRWP 6118 

LAB CONTROL SAMPLE, cont. 

SM: 6118 Client Racketd~ne 

Contact I t a l y  E.  P i i t w n  Contracf R44P5294034044 

Lab sample i d  ~ 0 7 0 1 4 - 0 3  

Dept sample i d  6120-003 

Client sample i d  lab Control Sanmle 

MateriaUMatrix WATER I 

U 6120-003 0.200 L 5 . 0  07/25/95 08/01/95 IEP 

QC-LCS #24276 1 

L ~ ~ R O L  smbes  
Page 4 

DATA SECTION 

Page 13 

?ro:ocol R O t m Y N S  

version Ver  1.0 

Fom Dm-LCS 

Version 3.06 I I 
Report dare 08/15/95 j 



T M A / R I C H M O N D  
REPORTTBG GROUP 6118 

D A T A  SHEET 

SDG 6118 Client Rocketdwe 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507012-01 Client sample id A4CM-95-0130 

Dept sample id 6118-001 Location/Matrix SSFL AREA4 WATER 
Received 07/06/95 Collected 06/13/95 14:lO 

Chain of custody id 

RESULT 2 U W R  MDA RDL QUALI- 

aNALYTB CAS BO pCi/L (COUNT) pCi/L pCi/L PIERS TEST 

Tr~tlum 160 500 H 

/ LAB SAHPLE TEST PLaI?CQ.T SUFFIX ALIQUOT ANALYZgD REVIEWED BY I 
N507012-01 H 6118-001 O.OZO0 L 07/25/95 08/01/95 IEP 

iATA SHEETS 

Page 1 
SlR4UARY DATA SSCTION 

Page 14 

Protocol ROCKETDYNE 
Versron Ver 1 0 

Form DVD-DS 
versxon 3.06 



T M A / R I C H M O N D  
REPORTIE GROUP 6118 

D A T A  S H E E T  

SDG 6118 Client Rocketdyne 
Contact Italy E. Pittman Contract R44PJZ94034042 

Lab sample id N507012-02 Client sample id A4CM-95-0131 
Dept sample id 6118-002 Location/Matrix SSFL AREA4 WATER 

Received 07/06/95 Collected 06/13/95 14:10 

Chain of custody id 

RESULT 20- m A  RDL QUALI- 
CAS NO pCi/L (COUNT) pCi/L pCi/L P I E  TEST 

Strontium 90 
Thorium 228 
Thorium 230 

Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
P7'rtonium 238 

: .onium 239/240 
ZMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 

Zinc 65 
Niobium 94 

Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 

Zuropium 152 
Suropium 154 
Zuropium 155 
Radium 226 

PU 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 

G AM 

GAM 

GAM 

GAM 

U GAM 

U GAM 

U GAM 

U GAM 

U GAM 

U GAM 

U GRni 

OATA SHEETS 
Page 2 

SUNUUZY DATA SECrION 
Page 15 

1 Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 08/15/35 



T M A / R I C H M O N D  
WPflRTIXG GROUP 6118 

D A T A  SHEET, c o n t  

SDG 6118 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507012-02 Client sample id A~CM-95-0131 
Dept sample id 6118-002 Location/Matrix SSPL AREA4 WATER 

Received 07/06/95 Collected 06/13/95 14:10 

Chain of custody id 

- - - 

RESULT 20 ERR EDA RDL QUAI.1- 
AliALm CASNO pCi/L (COWTI pci/L pCi/~ PIERS TEST 

, I Thorium 232 I 

IAE SAMPLE TEST PLAN- SUFFIX ALIQUOT 

012-02 TX 6118-002 
012-02 U 6118-002 

07012-02 PU 6118-002 

JATA SWEETS 

Page 3 
S-Y DATA SEClION 

Page 16 

Lab id TMAN 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form D M - D S  
Version 3.06 

Report date 08/15/95 



Test Matrzx % 
SD3 6118 1 
tact Italy E Pzttwn 

METHOD SUMMARY 
P I n m x I m ,  ISOX,FIC IN WLTER 

AJ,PEa SlgCraOSrnPY 

RESULTS 
LAB RAW SOf- Plutonium Plutonium 

C L I ~  SMPLS m l D  TBSTPIX PLaNCmE 238 239/240 

Clienc Rocket 

Contract R44PJZ94034044 

-- - 

Preparation batch 2781-160 

%a(-95-0131 N507012-02 6118-002 U 

ELK IQC ID-24267) N507012-04 6118-004 U 

LCS (QC ID-242661 N507012-03 6118-003 ok 

Ucmiaal values and limits from method RDIs IpCi/LI 0.1 0.1 

METHOD PERFORMANCE 
LAB 8AW SUP- NAX WUL ALIQ PREP DIM- YlglD EFF CQW IWHn DRIET DAYS ANAL- 

arm mm.~ ID SAMPLE ID T?ST FIX pci/~ L FAC TICW i min kev KeV m P ~ P A R W  YZED D E T E ~ R  

Preparatian batch 2781-160 2cr prep enor 

AOM-95-0131 N501012-02 45 07/24/93 07/28 SS-006 

BLK (QC ID-242671 NSO7012-04 07/24/95 07/31 SS-051 

N507012-03 07/24/95 07/28 SS-007 

values and limits from method 0.1 0.500 20-105 lo00 100 180 

.OD m r e s  
Page 1 

-Y DATA SECTION 

Page 17 

PROCDDRES REFERENCE ASTM 3865-90 

EP-040 Envi~o~ienial Water Dil~olution, rev 1 

Protocol ROCKFIDW 

Verszon i'er 1.C 

Fcrn D v J - O 1 S  

version 3.06 

Report date 08 15/95 

RYEWLGES * 2 SD MDA 0.03 + 0.01 

FOR 3 SAMPLES YIELD 82 t 6 

EP-940 Plutonium Wification. rev 0 

EP-008 Heavy Elements Electroplating. rw 0 



Test ?g m t r u  

SDG 6118 

.tact Italv E. ~ ~ t t m a n  
L 

METHOD SUMMARY 
TflORIUM, ISOTOPIC IN iQ2CSR 

AISBA s ~ ~ r n P x  

RESULTS 
IAB Ian SUP- 

a m  mpzm m SAUPLI: ID TEST FIX PI-WCSXI Thoria 228 Thorium 230 Tllozium 232 

Client Rocket 

Contract R44PJZ94034044 

PrepKarion hatch 2781-160 

A4W-95-0131 N507012-02 6118-002 U 

BLK (QC ID-24267) N507012-04 6118-004 0.074 J 

LCS (QC 1-24266) N507012-03 6118-003 ok 

METHOD PERFORMANCE 
IAB RAW SUP- HAX W A  ALXQ PRFP DIW- YIELD BPP COUM' PWRn DRIFi" DAYS ANAL- 

axm SAMPLE m SAHPLB m TE~T FU[ ~CZ/L L FRC TION m n  kev K ~ V  KELD PREP- = D-R 

Repararkon batch 2781-160 20 prep emor FT. 
A4CM-95-0131 N507012-02 42 07/25/95 07/25 SS-020 

ELK (QC ID-242671 N507012-04 07/25/95 08/02 SS-027 

LCS (QC ID-24266) N507012-03 07/25/95 07/25 SS-027 
- 
N~ -1 values and llolits from method 0.5 0.500 20-110 500 100 180 

JD S-IES 

Page 2 

SUW-SSY DATA SECIION 

Page 18 

PRC€EDmZSS EP-040 Environmental Water Dissolution, rev 1 

EP-900 Thorium Purification, rev 0 

EP-008 Heavy Elements Electroplafing. rev 0 

Lab id lt.l?.N 

Protocol ROCKETDYta2 

version V e r  1.0 

Form DM-- 

Version 3.06 

Report date 08/15/95 

A W W G E S  * 2 SD MDA 0.08 t 0.03 

FOR 3 SAMPLES YIELD 88 * 3 



Test Fatrlx WlilER 

I 
.&act Italy E. Pzttraan 

TMA/RICHHOND 
BEPClBTIQG G&Y3P 6118 

METHOD SUMMARY 
muwrrw, rsaro~xc m rp~.rsn 

AtPBA SFIGCIROSrnPY 

Client Rociret 

Contract R44PJ7S4034044 

RESULTS 
L?a Fan SUP- 1: U r a n i m  2: Uranium 3: U n n i l n n  RsSmT RATIOS (I) 

CLIBPIP mima m SANPLE ID TESP PlX PIANaSl' 233/234 235 238 1.3 2s 2c3 20 

Prrparation hatch 2781-176 

MM-95-0131 N507012-02 6118-002 U 

BLK (QC 10-24277) N507014-04 6120-004 U 

LCS (QC ID-242671 N507014-03 6120-003 Ok 

Nw&k& values and limits E m  method RDLS lpCi/L) 0.5 0.5 0.5 100 4 

METHOD PERFORMANCE 
LAB Fan SOP- U U  MDA ALIQ PRgP DIW- YIKW EFF WD&T FWBH DRIPS DhYS ANAL- 

cb~m SAKPLB ID mima ID TEST FIX p~ln  I. PAC TION mm kev KeV HELD PREP- YZED DETECTOR 

Prrparatzon hatch 2781-176 2s prep e m r  f e-c pg. 176 

A4W-95-0131 N507012-02 0.200 1060 48 07/24/95 07/31 SS-041 

B ID-242771 N507014-04 0 200 1006 07/24/95 08/04 SS-030 

I ID-242671 N50701G-03 0.200 575 07/24/95 07/25 SS-019 

Iiminal values and limits from ntethod 0.5 0.200 . 30-105 300 100 180 

.OD sw+aRIES 

Page 3 

aw%%P.Y DATA SErnIoN 

Page 19 

PROCEDURES REFERENCE RSTW 3972-90 

EP-040 Environmental Water Dissolution, rev 1 

EP-910 Uranium Purification. rev 0 

EP-008 Heavy Elements Electroplating. rev 0 

Lab id W l  

Pmfocol RDCKEmYNE 

Version Ver 1.0 

T a m  WD-OILS 

Version 2-06 

aeport dare 08/15/95 

AmUhGES t 2 SD MDA 0.9 0.4 

FOR 3 ShUQl&5 YIELD * 14 68 



Test & Mtrix 

' ... ..tact Italy E. Pittman 

RESULTS 
W1 

a d s N T s A M P I a I D  SAMPLETD 

P.a!3 S U f -  

TEST FIX PZaNCEEr Strontium 90 

Client Rocker 

Contract R44WZ94034044 

Preparat~on batch 2781-160 

A4m-95-0131 N507012-02 6118-002 

ELK IGC ID-241671 NS07012-04 6118-004 

LCS IGC 1D=24166) N507012-03 6118-003 

Aominal values and limits C m m  method RDLs lpCi/L) 0.5 

METHOD PERFORMANCE 
W1 SWF- HDA ALIQ PRBP D m -  YIELD EFP COUNT m DRIFr aAYS AN&&- 

~ I I N T  - m SAIIPLE ID TEST PIX pCi/L L PAC TION % min keV KeV PREFARH) YZeD DLTECiWR 

Preparation batch 2781-160 2.7 prep error tebw 

A4O.1-95-0131 N507012-02 1.00 38 07/21/95 07/21 LBG-004 

BLX tQC 10-24167) N507012-04 1-00 07/21/95 07/21 LBG-004 

tcs (QC ID-24166) N507012-03 1 00 07/21/95 07/21 LBG-003 
- 
h -1 valves and l~mits from method 0.5 1.00 200 180 

Pn- REFERENCE HRSL 3OO/SR-01.-02 

EP-040 Envir~nmental Water Dissolution, rev 1 

EP-500 Strontium-89.90 - Purification. rev 0 
EP-519 Strontium-89.90 Planchet Demounting and Yttrium 

niritication. rev 0 

JD SDbWdRIES 

Page 4 

S%W&?Y DATA SEC3ION 

Page 20 

AVERAGES t 2 SD MDA 0.09 0 

FOR 3 SANPLES YIELD 80 * 9 

Lab id TlmN 

Pzotocol ROCK3iD.NL: 

version 'ier L O  

Fom DW-CMS 

Version 3 . 0 6  

Reprc dare 08/15/95 1 



METHOD SUMMARY 
-EnnTERs 

-SCAN 

Client Rocket 

Contract R44RTZ9403404Q 

RESULTS 
LRB RAW SOP- 

~ u i m s m ~ ~ ~ m  .Skuma W TPST PIX P~~ fobale 6 0  Cesium 137 

Preparation batch 2781 -160  

A4CU-95-0131 N507012-02 6118-002 U 

ELK (PC ID1242671 N507012-04 6118-004 U 

LCS (QC ID-242661 N507012-03 6118-003 ek 

W 1  values and limits from method IDLn (pCi /Ll  3 

METHOD PERFORMANCE 
LAB RAN SDF- NOA ALIQ E%fEE D I W -  EFF FWXM DRIfT m Y S  A m -  

a r m  SAHPIE ID .Skuma ID TEST FIX pCi /L  L PAC TION min keV Xev AELD PREPAE3D YZED DETECSUR 

hpariltion hatch 2781-160 2s prep error 

A4CU-93-0131 N507012-02 3 5  07 /18 /95  07 /18  01 .02 .00  

BtX (iif IDi.24267) N507012-04 C7/18/95 07/18 01.01.00 

C ID1242661 N507012-03 07 /18 /95  07 /18  01.03.00 

values and limits fron, method 5 1 .00  4 0 0  1 8 0  

30 m I K  

P a g e  5 

S-Y DATA SECTION 

?aye 21 

PROCEDURES R E F E W C E  A S M  3649-85;  EPA 9 0 1 . 1  

EP-100 Ge (L i1  Preparation for Environmental Samples. 

rev 0 

A W E S  * 2 W .mA 4 1 

FOR 2 W L E S  YIZLD f -  



TMA/RICBMOND 
I I REKErIW GROUP 6118 

Test &,- Matrix i ;  ' , ~  ,S 6118 1 
.., .tact Italy E. Pittn*m 

METHOD SUMMARY 
TRITIW M WXRR 

trgnm -MI 

RESULTS 
LAB RAU SUP- 

C L I ~  SAHPLE m SAHPLE ID TEST P a  P~~ hitiurn 

Client Rocket 

Reparation batch 2781-160 

A4M-95-0130 N507012-01 6118-001 

ELK ( W  1-24267) N507012-04 6118-004 

LCS IQC 10-24266) N507012-03 6118-003 

-1 values and limits from mathod tpcilL1 500 

METHOD PERFORMANCE 
ZAB RAM SUP- MDA ALIQ PREP D m -  Y m  EFF CUIINT iWHM DRIPT DAYS m- 

CLmSTSAMPLEIE W L E  W TEST PIX pCzlt L PAC TIMI % % rmn keV KeV m PREPARED YZED D E T E m R  

R-atron batch 2781-160 2e prep ermr teboo 

A4CM-95-0130 N507012-01 50 42 07/25/95 07/25 LSC-005 

ELK 10-24267) NS07012-04 SO 07/25/95 07/25 ISC-005 

LCS (QC ID-242661 N507012-03 50 07/25/95 07/25 LSC-005 
- 
Nc .i values and lzmits from mechod 500 0.0100 50 180 

iil SJWaRIES 

Page 6 

DATA SECIIW 

Page 22 

PRWEVUReS REFERENCE EPA 906 0. ASTM 2476-81 

EP-210 Trltlum in water by Distillatmn, rev 0 

Lab id iMAN 

Proiocoi ROCKETDYNE 

V e r s I Y n  ver 1.0 

Fa* DVD-QIS 

Yersmn 3.06 

sepore date 08/15/95 

AYERRGES * 2 SD MDA 300 .t -A,...- 
FOR 3 SAMPLES YIELD - * - 



Thenno Analytical 

- 
2030 Wright Avenue 

-- PO &x 4040 
Richmond, CA 94804-0040 

(510) 235-2633 Fax: 235-0438 

August 16, 1995 

Mr. Alex Mein 
Rockwell International Corp. 
Rocketdyne Division 
6633 Canoga Ave. 
Canoga Park, CA 91303 

Ref: Customer P.O. No. R44PJZ9403404.4 
TMARichmond Report N5-07-014-6120 and 
Report N5-07-013-6119 

Dear Mr. Klein: 

Enclosed is the data report of analyses for the seventeen soil and two water samples 
collected between June 20 and 28,1995. The samples were received at TMAIRichmond 
on July 6, 1995. The accompanying case narrative discusses all parameters underlined 
in the data report which are not in compliance with the Statement of Work. 

If you have any questions regarding this data, or any problems with the hard copy or 
electronic deliverable diskette, please call me at (510) 235-2633. 

Sincerely, 

9 W ~  ltalv . ittrnan 
program Manager 

Enclosures: Data Report N5-07-024-6120 (water) 
Data Report N5-05-013-6119 (soil) 
Diskette 

A aiiiis,on of Thermo Process Sysioms inc . a Thermo E!ection comaany 



TMRichmond 
Report N5-O7-013-6119 
Report N5-07014-6120 

Rockwell International Corp. 
Contract RQQPJZ94034044 

Case Narrative August 16,1995 

1.0 GENERAL 

TMA/Richmond Sample Delivery Group (SDG) 6119 consists of seventeen soil 
samples and SDG 6120 consists of two water samples. The samples were received 
at TMNRichmond on July 6, 1995. 

2.0 ANALYTICAL NOTES 

The internal quality control consists 5% each of laboratory control samples, method 
blanks, and duplicates. The QC samples are prepared by the Quality Control 
Department. 

The blanks and laboratory control samples are created using the 1989 ASTM formula 
for moderately hard water, listed in Table 8010: Recommended Composition for 
~econstifuted fresh Water. This consists of the following: 

KC1 at 4.0 mglL - specified in the table - is not added since KC1 contains natural 40K 
which raises the gross beta background. 

2.1 Tritium Analyses 
61 20 (Water) 
No problems were associated with the samples during the analyses. 

61 19 (Soil) 
In changing the reporting format of the tritium results to pCi1volume water 
extracted the following underlines are noted: the aliquot for the tritium samples 
are below the minimum required; this is due to the relatively small percent 
moisture present in the samptes. The Minimum Detectable Activity (MDA) is 
therefore greater than the Required Detection Limit (RDL) because of the 
small aliquot size. The report list the result units as pCilg which is incorrect. 
The data reported is actually for pCilL values. We are worktng to change the 
mechanisms of our reporting software to be able to include multiple units per 
sample matrix where applicable. 

Thermo Analytical 



TNWRichmond 
Report N5-07-013-6119 
Report N5-07-014-6120 

Case Narrative 

Rockwell International Corp. 
Contract R44PJZ94034044 

August 16,1995 

2.0 ANALYTICAL NOTES (cont'd) 

2.2 Strontium-90 Analyses 
6120 Water) 
No problems were associated with the samples during the analyses. The 
avekge yield for 3 samples was 82% rt 5%. 

2.2 Strontium-90 Analyses 
61 1 9 (SoiQ 
Several sam~les were counted for less than the 200 minute nominal count 
time; however, the MDA's were below the RDLdespite the shorter count time. 
The average yield for 14 samples was 78% * 4%. 

2.3 Thorium 228, 230, 232 Analyses 
61 20 Water) 
The sample and the method blank were counted for less than the 500 minute 
nominal count time, however, the RDL was met despite the lower count times. 
The method blank has a result for thorium-230 greater than it's MDA, but less 
than the RDL. The average yield for 3 samples was 8 2 % ~  20%. 

61 19 (Soil) 
Sample A4CM-95-0155 and A4CM-95-0156 were counted for less than the 
500 minute nominal count time, however, the MDA's were met despite the 
lower count time. Sample A4CM-95-0152 has an MDA slightly greater than 
the RDL. The average yield for 20 samples was 53% * 39%. 

2.4 Uranium 2331234, 235, 238 Analyses 
6120 Water1 
The laboratow control sample (LCS) has an MDA qreater than the RDL, 
however, this-is not a problem since'the activity of 6 e  LCS is significantly 
greater than the MDA. The average yield for 3 samples was 68%* 14%. 

61 19 (Soill 
Several samoles had MDA's sliahtlv areater than the RDL, however. the activity 
present in the samples is sign%c&iy greater than the MDA's. The LCS h& 
an MDA greater than the RDL; however, this is not a problem since the activity 
the LCS is significantly greater than the MDA. The average yield for 20 
samples was 50% t 21%. 

Thermo Analytical 



TkbA/Ricbmond 
Report N5-07-013-6119 
Report N5-07-014-6120 

Rockwell International Corp. 
Contract R44PJZ94034044 

Case Narrative August 16,1995 

2.0 ANALYTICAL NOTES (confd) 

2.5 Plutonium 238, 2391240 Analyses 
6120 Water) 
No problems were associated with the analyses. The average yield for 3 
samples was 81% * 7%. 

61 19 (Soil) 
Sample A4CM-95-0162 has an MDA slightly greater than the RDL. The 
average yield for 14 samples was 72% & 25%. 

2.6 Gamma Spectroscopy Analyses 
6120 Water) 
No problems were associated with the samples during the analyses. 

61 19 (Soil) 
All samples have an aliquot less than the 850 g nominal required, and several 
have count times less than the nominal 700 minutes required. Despite the 
smaller aliquot and shorter count times the activity present in the samples 
were greater than the RDL and does not affect the MDA's. 

Thermo Analytical 



T M A / R I C H M O N D  
REPORTING GROUP 6119 

S U M M A R Y  D A T A  S E C T I O N  

r 

SDG 6119 
Contact Italv E. Pittman 

T A B L E  O F  C O N T E N T S  

Client Rocketdvne 
Contract R44PJZ94034044 

Sample Summaries 

Prep Batch Summary 

Work Summary 

Method Blanks 

Lab Control Samples 

Duplicates 

Data Sheets 

Method Summaries 

End of Section 
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SAMPLE SUMMARY 
Cliurt Rocketdvne 

Contract R44PJZ94034044 

- 
LAB CaRIN OF 

a m  S~WPLE ID UXATION MATIUS samwrn w r r o  ~ESTODY COLISX%O 

A4M-95-0144 SSFL AREA 4 SOIL N507013-01 06/2a/95 14:00 

A4M-95-0145 SSFL AREA 4 SOIL N507013-02 06/20/95 14:OO 

A4M-95-0146 SSEL AREA 4 SOIL N507013-03 06/21/95 13:OO 

A4M-95-0147 SSFL AREA 4 SOIL N507013-04 06/21/95 13700 

A4W-95-0146 SSFL ARE& 4 SOIL N507013-05 06/22/95 11.00 

A4M-95-0149 ssn ARE& 4 SOIL N507013-06 06/22/95 1i:OO 

A4M-95-0150 S S ~  AREA 4 SOIL N507013-07 06/26/95 14:OO 

A4M-95-0151 SSFL AREA 4 SOIL N507013-08 06/26/95 14:OO 

MM-95-0152 SSEL AREA 4 SOIL N507013-09 06/26/95 14:OO 

A4M-95-0153 SSFL AREA 4 SOIL N507013-10 06/26/95 14:OO 

Ma-95-0154 S S ~  AREA 4 SOIL N507013-11 06/26/95 14:OO 

A4M-95-0155 SSFL AREA 4 SOIL N507013-12 06/27/95 13:30 

MM-95-0156 SSEL AREA 4 SOIL N507013-13 06/27/95 13:30 

A4W-95-0157 SSEL AREA 4 SOIL N507013-14 06/27/95 13:30 

A4M-95-0158 SSFL AREA 4 SOIL N507013-15 06/27/95 13:30 

R4M-95-0159 SSFL AREA 4 SOIL N507013-16 06/27/95 13:30 

k4CM-95-0162 SSFL AREA 4 SOIL N507013-17 06/26/95 08.15 

qethod Blank SOIL N507013-19 

lontml Sample SOIL N507013-16 

acate  lN507013-07) SSFL AREA 4 SOIL N507013-20 06/26/95 14:OO 

TLB SLWthRY 

Page i 

SWWXiY WTA SECIION 
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Lab id 
TMANj 

P m f ~ c o l  ROCKETDYE 

version ver 1.0 

Form DVD-CS 
I 

Version 3.06 
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TMA/RICHHOND 
BgPDgTTllG G%OOP 6119 

SDO 6119 

QC SUMMARY 
C l i e n t  Rocket 

Contract R44PJZ94034044 

? SAHPLE BASIS DAYS sma IdB DEPAEmsm 
r n  ~ I S T  ~SLXINT ~SLXINT mm mu, SIYUPI.F: m SAE~PLK m 

6119 A4M-95-0144 SOIL n.0 07/06/95 16 N507013-01 6119-001 

A4M-95-0145 SOIL 17.9 07/06/95 16 N507013-02 6119-002 

A4M-95-0146 SOIL 10.0 07/06/95 15 N507013-03 6119-003 

MM-95-0147 SOIL 7.8 07/06/95 15 N507013-04 6119-004 

MM-95-0148 SOIL 8.3 07/06/95 14 N507013-05 6119-005 

A4M-95-0149 SOIL 8.8 07/06/35 14 N507013-06 6119-006 

A4M-95-0150 SOIL 4.8 07/06/95 10 N507013-07 6119-007 

A4M-95-0151 SOIL 13.2 07/06/95 10 N507013-08 6119-008 

A4W-95-0152 SOIL 8.5 07/06/95 10 N507013-09 6119-009 

A4M-95-0153 SOIL 9.2 07/06/95 10 N507013-10 6119-010 

A4M-95-0154 SOIL 5.6 07/06/95 10 N507013-11 6119-011 

A4M-95-0155 SOIL 14.5 07/06/95 9 N507013-12 6119-012 

A4M-95-0156 SOIL 9.0 07/06/95 9 N507013-13 6119-013 

A4M-95-0157 SOIL 5.7 07/06/95 9 N507013-14 6119-014 

A4M-95-0158 SOIL 5.1 07/06/95 9 N507013-15 6119-015 

A4M-95-0159 SOIL 6 2 07/06/95 9 N507013-16 6119-016 

A4M-95-0162 SOIL 5.6 07/06/95 8 N507013-17 6119-017 

Method Blank SOIL N507013-19 6119-019 

Lab Control Sample SOIL N507013-18 6119-018 

Duplicate lN507013-071 SOIL 07/06/95 10 N507013-20 6119-020 - 

2 S W Y  

Page 1 

DATA SECTION 

Page 2 



SU3 6119 

ct Italy P. Pzrtman I 
I PREP BATCH SUMMARY 

Cliant Rockerdyne 

Contract R44RJZ94034044 I 

Upha Spect==umy 
PU SOIL Plutoniup, Isotopic in Soil 2781-164 5.0 11 1 1 1/1 

~ ~p 

lli SOIL Thorium, Isotopic in Soil 2781-16ri 5.0 17 1 1 1/1 

U SOIL Uranium. Isotopic in Soil 2781-164 5.0 17 1 1 1/1 

Beta M i n g  

SR SOIL Stmntium, Total in Soil 2781-164 10.0 11 1 1 1/1 - Spec=-umy 
WYI SOIL Gam!S Scan 2781-164 15.0 11 I 1 1/1 

Liquid Scintillation 

B SOIL Tritxum-Sol1 2781-164 10.0 11 : 1 ill 

hlplicatas and Matrix Spikes are those with original (Client) sample in chis Sample Delivery Group. 

Blank and LCS planchets are those in the same preparation batch as some Client, hiplicace or Spike sample 

.Am s m s % m Y  
Pege I 

SW&M?Y DATA SECTION 

Page 3 

Lab i d  TMW 

PZOLOCO~ ROCKETDmr?: 

Version Vez 1 0 
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Version 3 06 
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WORK SUMMARY 

a m  SAMPLE ID LAB SAWLE ID 

FMXrION mTRlx COLLEcren SUP- 

CWmDY S A S W  RBa1VED P TEST PIX AaRLYZBD mm BY nrfEoD 

A4M-95-0144 N507013-01 6119-001 TH AoRl 08/07/95 08/15/95 IEP Thorium. Isotopic in Soil 

S S ~  AREA 4 SOIL 06/20/95 6119-001 U 08/04/95 08/15/95 IEP Uranium. Isotopic in Soil 

07/06/95 

A4M-95-0145 N507013-02 6119-002 TH 08/02/95 08/03/95 IEP Thorium. Isotopic in Soil 

SSFL AREA 4 SOIL 06/20/95 6119-002 U 08/04/95 08/15/95 IEP Uranium, Isotopic in Soil 

07/06/95 

A4M-95-0146 N507013-03 6119-003 TH AOR1 08/07/95 08/15/95 IEP Thorium, Isotopic in Soil 

SSffi AREA 4 SOIL 06/21/95 6119-003 U 08/04/95 08/15/95 IEP Uranium, Isotopic in Soil 

07/06/95 

A4M-95-0147 N507013-04 6119-004 08/03/95 08/04/95 IEP Thorium, Isotopic in Soil 

SSFL AREA 4 SOIL 06/21/95 6119-004 U 08/07/95 08/15/95 IEP Uranium, Isotopic in Soil 

07/06/95 

A4M-95-0148 ~ 5 0 7 0 1 3 - 0 5  6119-005 TH 08/03/95 08/04/95 IEP Thorium, Isotopic in S o i l  

SSn, ?Rm 4 SOIL 06/22/35 6119-005 U 08/09/95 08/15/95 IEP Uranium, Isotopic in Soil 

07/06/95 

- . d 
A4M-95-0149 N507013-06 6119-006 TH 08/03/95 08/04/35 IEP Thorium, Isotopic in Soil 

S S ~  AREA 4 SOIL 06/22/95 6119-006 U 08/09/95 08/15/95 IEP Uranium, Isotopic in soil 

07/06/95 

A4CM-95-0150 N507013-07 6119-007 GAM 07/28/95 08/15/35 IEP Gamma Scan 

SSFL AREA 4 SOIL 06/26/95 6119-007 N 07/22/95 08/02/95 IEP Tritium-Soil 

07/06/95 6119-007 W 08/04/95 08/15/35 IEP Plutonium, Isotopic in Soil 

6119-007 SR 08/07/95 08/15/95 IEP Strontium, Total in Soil 

6119-007 TH 08/03/95 08/04/95 IEP Tbrium, Isotopic in Soil 

6119-007 U 08/09/35 08/15/95 IEP Uranium, Isotopic in Soil 

A4CM-95-0151 N507013-08 6119-008 WLEl 07/28/95 08/15/95 IEP Gainma Scan 

SSFL AREA 4 SOIL 06/26/95 6119-008 H 07/22/95 08/01/95 IEP Tritium-Soil 

07/06/95 6119-008 PU os/o.i/95 08/15/95 IEP Plutoniua, Isotopic in Soil 

6115-008 SE 08/09/35 0E/15/95 iEP Stronrium. Total in Soil 

6115-008 TIi 08/03/95 08/04/95 IEP Thorium. Isotopic in Soil 

6119-058 U 08/10/95 08/1S/95 IEP Uraniur., Isofopic in Soil 

,Rx SmmARY 

rage 1 

m Y  D?TA SECrION 
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TMA/RICHMOND 
(iR(Rm 6119 

SD3 6119 I) WORK s m R Y ,  cont. 
Client Rocketdm 

Contract R44PJZ94034044 I 
a m  SAHPLE ID ~ g e  SAWLE ID 

I W S I C W  m m  rns.I5crw m- 
CIISXWlY S R S W  P TEST PIX AM\r.YZm RNS!SUEE BY KElEOD 

A4M-95-0152 NS07013-09 6119-009 GAM 07/28/95 08/15/95 IEP Ga- Scan 

SSFL AREA 4 SOIL 06/26/95 6119-009 H 07/22/95 08/01/95 IEP Tritium-Soil 

07/06/95 6119-009 PU 08/04/95 08/15/95 IEP Plutonium, Isotopic in Soil 

6119-009 SR 08/07/95 08/15/95 IEP Strontium. T~tal in Soil 

6119-009 TH 08/03/95 08/04/95 IEP Thorim, Isotopic in Soil 

6119-003 u 08/10/95 08/15/95 IEP Uranium. I~otopic in Soil 

A4M-95-0153 NSO7013-10 6119-010 GAM 07/28/95 08/15/95 IEP Ga- Scan 

SSDL AREA 4 SOIL 06/26/95 6119-010 H 07/22/35 08/01/95 IEP Tritium-Soil 

07/06/95 6119-010 PU 08/04/95 08/15/95 IEP Plutonium, Isotopic in Soil 

6119-010 SR 08/07/95 08/15/95 IEP Strontim, Total in Soil 

6119-010 TH 08/03/95 08/04/95 IEP Thozium. Isotopic in Soil 

6119-010 U 08/10/95 08/15/95 IEP Uranium. Isotopic in Soil 

A4LM-95-0154 

SSFL RWI 4 

N507013-11 6119-011 WUW 07/29/95 08/15/95 IEP Ga- Scan 

SOIL 06/26/95 6119-011 H 07/22/95 08/01/95 IEP Tritium-Soil 

07/06/95 6119-011 PO 08/09/95 08/15/95 IEP Plutonium, Isotopic in Soil 

6119-011 SR 08/07/95 08/15/95 IEP Strontium, Total in Soil 

6119-011 TS 08/03/95 05/04/95 IEP Thorium, Isotopic in Soil 

6119-011 U 08/10/95 08/15/95 IEP Uranium. Isotopic in Soil 

A4W-95-0155 N507013-12 6119-012 GAM 07/28/95 08/15/95 IEP G a m  Scan 

SSffi AREA 4 SOIL 06/27/95 6119-012 H 07/22/95 03/01/95 IEP Tritium-soil 

07/06/95 6119-012 PU 08/09/95 08/15/95 IEP Plutonium, Isotopic in Soil 

6119-012 SR 08/07/95 08/15/95 IEP Strontium, Total in Soil 

6119-012 TIi 08/05/95 08/15/95 IEP Thorium. Isotopic in Soil 

6119-012 U 08/10/95 08/15/95 IEP Uranium, Iso~opic in Soil 

A4W-95-0156 N507013-13 6119-013 GAM 07/29/95 08/15/95 IEP Ga- Scan 

SSFL AREA 4 SOIL 06/27/95 6119-013 H 07/22/91 08/01/95 IEP Tzitium-Soil 

07/06/95 6119-013 PU 08/09/95 C3/15/95 IEP Plutonium, Isotopic in Soil 

6119-013 SR 08/07/95 08/15/95 IEP Strontium. Total in Soil 

6119-013 TH oil05195 08/15/35 IEP Thorium. Isotopic in Soil 

6119-013 U 08/10/95 56/15/95 TEP Uranium, Isotopic in Soil 

.x S m Y  
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I S G  6119 

act Italv E. Plttntan i WORK SUMMARY, cont. 

AIM-95-0157 N507013-14 6119-014 GAM 07/31/95 08/15/95 IEP Oamma Scan 

SSPL ARUL 4 SOIL 06/27/95 6119-014 H 07/22/95 08/01/95 IEP Ritium-Soil 

07/06/95 6119-014 EW 08/09/95 08/15/95 IEP Plutonium, Isotopic in Soil 

6119-014 SR 08/07/95 08/15/95 IEP Stzontium. Total in Soil 

6119-014 TX 08/07/95 08/15/95 IEP Thorium, Isotopic i-1 

6119-014 U 08/10/95 08/15/95 IEP Uranium, Isotopic in Soil 

MM-95-0158 

SSPL AREA 4 

- 

NSO7013-15 6119-015 GAM 07/31/95 08/15/95 IEP Oanrrm Scan 

SOIL 06/27/95 6119-015 H 07/22/95 08/01/95 IEP Ritium-Soil 

07/06/95 6119-015 PU 08/09/95 08/15/95 IEP Plutonium, Isotopic in Soil 

6119-015 SR 08/07/95 08/15/95 IEP Strontium. Total in Soil 

6119-015 TH 08/08/95 08/15/35 IEP Thorium, Isotopic in Soil 

6119-015 U 08/10/95 08/15/95 IEP Uranium. Isotopic in Soil 

A4M-95-0159 

SSPL ARUL 4 

N507013-16 6119-016 GAM 08/01/95 08/15/95 IEP G a m  Scan 

SOIL 06/27/95 6119-016 H 07/23/95 08/01/95 IEP Ritium-Soil 

07/06/95 6119-016 EW 08/09/95 08/15/95 IEP Plutonium. Isotopic in Soil 

6119-016 SR 08/09/95 08/15/95 IEP Strontium. Total in Soil 

6119-016 TH 08/08/95 08/15/95 IEP Thorium. Isotopic in Soil 

6119-016 U 08/10/95 08/15/95 IEP Uranium, Isotopic in Soil 

A4M-95-0162 N507013-17 6119-017 GAM 07/31/95 08/15/95 IEP G a m  Scan 

SSFL ARUL 4 SOIL 06/28/95 6119-017 H 07/23/95 08/01/95 IEP Tritium-Soil 

07/06/95 6119-017 PU 08/09/95 08/15/95 IEP Plutonium, Isotopic in Soil 

6119-017 SR 08/09/95 08/15/95 IEP Strontium, Total in Soil 

6119-017 TH 08/09/95 08/15/95 IEP Thorium. Isotopic in Soil 

6119-017 U 08/10/95 08/15/95 IEP Uranium, Isotopic in Soil 

4ethod Blank N507013-19 6119-019 GAM 07/31/95 08/15/95 IEP Ga- Scan 

SOIL 6119-039 H 07/22/95 08/01/95 IEP Tritium-Soil 

6119-019 PU 08/12/95 08/15/95 IEP Plutonium. Isotopic in Soil 

6119-019 SR 08/08/95 08/15/95 IEP Strontium, Total in Soil 

6119-019 TH 08/09/95 08/15/35 IEP Thorium. Isotopic in Soil 

6119-019 U oa/lo/95 oe!i5/95 IEP Uranium. ~sofopic in Soil 

x Srx-mMY 
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fact Italy E. ~~ttioan WORK S-RY, cont .  Contract R44RiZ94034044 rn 
CLIFNP SAUf'LE ID IAE SAKPLB m 
IOCATIca NRTHIX cuLGE€=iW m- 
aFIMIY SAS ~ V I  RECEIVED PLAKmm Tm PIX A F A L Y D  REVIEUED BY %TROD 

lab Contml Sample N507013-18 6119-018 G4M 08/01/95 08/15/95 IEP Gainma Scan 

SOIL 6119-018 H 07/22/95 08/01/95 IEP Tritium-Soil 

6119-018 PU O8/10/95 08/15/95 IEP Plutonium. Isotopic in Soil 

6119-018 SR 08/08/95 08/15/95 IEP Strontium. Total in Soil 

6119-018 TH 08/08/95 08/15/95 IEP Thorium. Isotopic in Soil 

6119-018 U 08/02/95 08/04/95 IEP Uranium. Isotopic in Soil 

Duplicate (N507013-071 N507013-20 6119-020 WLM 07/31/95 08/15/95 IEP Canma Scan 

SSFL AREA 4 SOIL 06/26/95 6119-020 El 07/23/95 08/01/95 IEP Tritium-Soil 

07/06/95 6119-020 PU 08/09/95 08/15/95 IEP Plutonium. Isatopic in Soil 

6119-020 58 08/09/95 08/15/95 IEP Sfrontium, Total in Soil 

6119-020 M 08/08/95 08/15/95 IEP Thorium. Isotopic in Soil 

6119-020 U 08/10/95 08/15/95 IEP Uranium, Isotopic in Soil. 

COUNTS OF TESTS BY SAMPLE TYPE 
SAS no %TROD UE€EEmaO% CLIENT MORE RE BLANK LCS D(IP SPIKE ( E A L  

lam G a m  scan 11 1 1 1 I 141 

Uranium, Isotopic in Soil HASL 30O/U-04 17 1 1 1  

H Tritium-Soil EPA 906.0; *SM 2476-81 11 1 1  1 

PU Plutonium, Isotopic in Soil HASL 300/PU-02 11 1 1 1  

SR Strontium. Total in Soil KASL 300/SR-01.-02 11 1 1 1 

Pa SUYdlRRY 

Page 4 

~ Y D R T A S E ~ I M I  

Page 7 

:: j 14 

Lab id TMAN 

P m t c ~ o l  ROCZETUYNE 

versmn Ver 1.0 

Fom Dm-CWS 

Version 3.06 

Report dace 08/16/95 

TH Thorium, Isotopic in Soil 17 1 1 1  



SDG 6 1 1 9  Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJ294034044 

I Lab sample id N507013-19  Client sample id Method Blank 
Dept sample id 6 1 1 9 - 0 1 9  Material/Matrix SOIL I 

T Z U E R R  m a  RDL Q ~ I -  
CAS NO ~Ci/g (COUNT) pCi/g pCi/g  PIERS TEST 

Tritium 
Strontium 9 0  
Thorium 2 2 8  
Thorium 2 3 0  
Thorium 2 3 2  
Uranium 2 3 3 / 2 3 4  
Uranium 2 3 5  
Uranium 238 
Plutonium 2 3 8  

Plutonium 2 3 9 / 2 4 0  
IA SCAN ANALYTES 

'-.-iassium 4 0  
Chromiun 5 1  
Manganese 5 4  
Cobalt 58  

Iron 5 9  
Cobalt 60  
Zinc 65  
Yiobium 94  
Ruthenium 1 0 3  
Ruthenium 1 0 6  
rin 1 1 3  
3esium 134  
3esium 1 3 7  
3erium 144  
3uropium 1 5 2  
3uropium 1 5 4  
iuropium 1 5 5  
Zadiurn 226  
thorium 2 3 2  

H 
SR 

TH 
TH 
TH 
U 
U 
U 
PU 
PU 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 

G AM 

GAM 

GAM 

GAM 

*=OD BLRNKS 

Page i 
SDIBI(ARY DATA SECTION 

Page 8 

I Lab id TMAN 
PfOfOCOl ROCKETDYNE 
Version Ver 1  0  

Form DM-DS 
'Jers~on 3  06 

Report date 0 8 / 1 6 / 9 5  



T M A / R I C H M O N D  
RBWRTIE GROUP 6119 

BLANK, cont. 

I SDG 6119 Client Rocketdvne 
Contact Italv E .  Pittman Contract R44PJ294034044 

Lab sample id N507013-19 Client sample id Method Blank 
Dept sample id 6119-019 Material/Katrix S O I L  

PHOD BLANKS 
Page 2 

SOHHAKY DATA SECI'ION 
Page 9 

Lab id TMEUU 
Protocol ROCKETDYNE 
Version Ver 1.0 

Fonn DVD-DS 

'Jerslon 3.06 



TMA/RICHMOND 
REXWZIXG GROUP 6119 

LAB CONTROL SAMPLE 

Sh? 6119 

Contact I t a l y  E. Pittman 

I Lab sample i d  N507013-18 

Dept sample i d  6119-018 

C l i e n t  sample i d  Lab Control  Sawle 

Material/Matrix SOIL 

T 2UEP.R NQA RDL QUALI- ADUW 20 FZF!R RFC 36 PROTOmL imLrm pCi/g ICOONT) pCi/g pCl/g PIERS TgST pCi/g @/g 110TAL) LIEaS 

U GAK 

U GAM 

U GAK 

U GAM 

U GAM 

U GAM 

U GAM 

U GAM 

U GAM 

U WVI 

U GAM 

U GAM 

GAM 

U GAK 

U GAM 

U GAM 

U GRu 

u WrY 

u GliNi 

I 

Lab zd TMAN 

P r o i o c o l  ROCKETDYNE 

Version Yez 1 0 

€ o m  Dm-LCS 

VerSmn 3 . 0 6  

Report date 08/16/95 

Trit ium 

Strontium 90 

Thorium 228 

Thorium 230 

Thorium 232 

Uranium 233/234 

Uranium 235 

Uranium 238 

Plutonium 238 

PJtltonium 239/240 

SCAN wms 
i d s s i u m  40 

C h r a i u n  51 

Manganese 54 

Cobalt 58 

:roil 59 

Cobalt 60 

Zinc 65 

Niobium 94 

Ruthenium 103 

Ruthenium 106 

Tin 113 

Cesium 134 

Cesium 137 

C e i i m  144 

Europium 152 

Europium 154 

Europium 155 

aadiun 226 

Thorium 232 



TMA/RICHMOND 
REPORRNG DRWP 6119 

LAB CONTROL SAMPLE, cont. 

SDG 6119 Cl iMt  Rocketdyne 

Contact I t a l y  E.  Pitcman Contract R44RlZ9ri034044 

I lab sample i d  NS07013-18 

Dept sample i d  6119-018 

Client sample i d  lab Control Sam~le 

MateriallMatrix SOIL 

-ur CVmEOL SAMPLES 

Page 2 

SlH3W.Y DATA SECTION 

Page 11 

Lab i d  IMRN 

Protocol ROCKETDYNE 

Version Ver 1.0 

Fom Dm-LCS 

Version 3 . 0 6  

~ e p o r c  date 08/16/95 



DUPLICATE 

SDG 6119  C l i u i c  R o c k e t d m e  

contact Italy E. P i t t -  C a n r r a c t  X44PJ294034044 

DUPLICATE ORIGIXAL 

Lab s a q l e  i d  N507013-20 Lab s a m p l e  i d  N507013-07 C l i e n c  sample i d  A4M-95-0150 

Dep t  sampla i d  6 1 1 9 4 2 0  Dep t  s a m p l e  id 6119-007 L o c a t i ~ / H a t r i x  SSFL AREA 4 SOIL 

R e c e i v e d  07/06/95 C o l l e c t e d  0 6 / 2 6 / 9 5  14:OO 

% w i s t u r e  4 . 8  C h a i n  of Nstody id 

S t m n t i u m  9 0  

Thor ium 2 2 8  

Thor ium 2 3 0  

Thor ium 2 3 2  

onium 239 /240  

WLEP.IA SULN ANALYTES 

P o t a s s i u m  4 0  

C k r m i u n  5 1  

Manganese  54 

Niobium 94 

Ru then ium 1 0 3  

T i n  113 

Cesium 1 3 4  

Cesium 1 3 7  

Ce f ium 1 4 1  

Europiul -  1 5 2  

Earopium 154 

Europium 1 5 5  

ORM U 0 04  U 

GAM U 0 04  U 

0 02 ORM 0 .20  0 037  

GAM u 0 . 1  U 

u a 05  u = '  U 0 04 U 

w I  U 0 0 6  U 

DUPiICA'ns.9 

~ a q e  1 

SW24W.Y DATA SECTION 

Page 12 

Lab i d  lMAN 

Protocol R X X E m w  

V e r s z o n  Ver I 0 

Form DM-DUP 

V e r s i o n  3 0 6  

Reparr d a t e  0 8 / 1 6 / 9 5  



DUPLICATE, coat. 

SW 6119 Client RocketdYne 

C a t a c t  I t a l v  E. Pitt-  CMtract R44P5294034044 

DDPLsCAlE 0FaGIre.L 

Lab sample i d  N507013-20 Lab sample i d  N507013-07 Client sample i d  A401-95-0150 

Dept s a w l e  i d  6119420 Dept sample i d  6119-007 k a t i o n l m t r i x  SSFL AREA 4 &Q&-- 

Received 1)7/06/95 Collected 06/26/95 14:00 

t moisture 4 .8  chain of custody i d  

DOP4ICATg 20 KUR tax RDL Qonr;r- ORIGIARI. 2 g  ERR tax aOBL1- RPD 3c PRO2 

Tharium 232 

DUPLICATES 

Page 2 

S-Y DATA SECl'ION 

Page 13 

Protocol R0C:XZTDYNE 

Version Ver  1.0 

i 
F o n  DVD-DUP 

Version 3 . 0 6  i 
Report date 08/16/95 1 



TWA/RICHMOND 
REFQRTING GROUP 6119 

DATA SHEET 

S X  6119 Client Rocketdyne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507013-01 Client sample id A4CM-95-0144 

Dept sample id 6119-001 Location/Matrix SSFL AREA 4 SOIL 
Received 07/06/95 Collected 06/20/95 14:OO 

L moisture 17.0 Chain of custody id 

Thorium 230 14269-63-7 
Thorium 232 7740-29-1 

Uranium 233/234 11-08-5 
Uranium 235 14117-96-1 

DaTa SHEETS 

Page 1 
SIBW%RY DATA SECTION 

Page 14 

Lab id TMAV 

Protocol ROCKETDYNE 
Vers;on Ver 1.0 

'om D W - D S  

Version 3.06 
Report date 08/16/95 



T M A / R I C H M O N D  
RSPORTIEG GROUP 6119 

D A T A  S H E E T  

SDG 6119 Client Rocketdvne 
Contact Italv E .  Pittman contract R44PJ234034044 

Lab sample id N507013-02 Client sample id A4CM-95-0145 
Dept sample id 6119-002 Location/Matrix S S F L  AREA 4 S O I L  

Received 07/06/95 Collected 06/20/95 14:OO 
t moisture 17.9 Chain of custody id 

Thorium 230 14269-63-7 
Thorium 232 7740-29-1 
Uranium 233/234 
Uranium 235 14117-96-1 

DATA SHEETS 
Page 2 

SUU%ARY DiiTA SECTION 

Page 15 

L a b  i d  TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 

Version 3.06 



TMA/RICHHOND 
RKPORTm GROUP 6119 

D A T A  S H E E T  

3 

SDG 6119 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507013-03 Client sample id A4CM-95-0146 

Dept sample id 6119-003 Location/Matrix SSFL AREA 4 SOIL 
Received 07/06/95 collected 06/21/95 13:OO 

% moisture 10.0 Chain of custody id 

RESULT 26 ERR WDA RDL QUALI- 

eeS RO pCi/g (COUNT) p C i / g  p C i / g  PIERS TBST 
- -~ - - ~ 

Thorium 228 TH 

Thorium 230 14269-63-7 TH 
Thorium 232 7740-29-1 TH 
Uranium 233/234 11-08-5 U 
Uranium 235 14117-96-1 U 
Uranium 238 7440-61-1 U 

DATA SSEETS 

Page 3 
SUUMARY DATA SECTION 

Page 16 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 



T M A / R I C H M O N D  
RBPORTISG GROUP 6119 

D A T A  S H E E T  

SDG 6119 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507013-04 Client sample id A4m-95-0147 
Dept sample id 6119-004 Location/Matrix SSFL 4 SOIL 

Received 07/06/95 Collected 06/21/95 13:OO 
% moisture 7.8 Chain of custody id 

Thorium 230 14269-63-7 

Thorium 232 7740-29-1 

Uranium 233/234 11-08-5 

Uranium 235 14117-96-1 

DATA SEEFTS 

Page 4 
SUMMARY DATA SECTION 

Page 17 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 



T M A / R I C H M O N D  
RgpORTIBO GROUP 6119 

D A T A  S H E E T  

SDG 6119 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507013-05 Client sample id A4CM-95-0148 

Dept sample id 6119-005 Location/Matrix SSFL AREA 4 SOIL 
Received 07/06/95 Collected 06/22/95 11:OO 

I moisture 8.3 Chain of custody id 

Thorium 228 
Thorium 230 14269-63-7 
Thorium 232 7740-29-1 
Uranium 233/234 11-08-5 
Uranium 235 

, ,. 

DATA SHEETS 
Page 5 

SOUXMY DATA SECTION 
Page 18 

Lab id THAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DM-DS 
Version 3 . 0 6  



T M A / R I C H M O N D  
RBWRTING GROUP 6119 

N.507013-06 A4m-95-0149 

D A T A  S H E E T  

I SIX 6119 Claent Rocketdme 
Contact Italy B. Prttman Contract R44PJZ94034044 

Lab sample id N507013-06 Client sample id A4W-95-0149 
Dept sample id 6119-006 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/22/95 11:OO 
+ moisture 8.8 Chain of custody id 

Thorium 228 0.14 0.1 TH 
Thorium 230 14269-63-7 0.12 0.1 TH 
Thorium 232 7740-29-1 0.13 0.1 TH 
Uranium 233/234 11-08-5 0.060 0.01 U 
Uranium 235 14117-96-1 0.013 0.01 U 
Uranium 238 7440-61-1 0.064 0.01 U 

DATA SHKETS 

Page 6 
SUURARY DATA SECTION 

Page 19 

Lab rd TMAN 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form Dm-DS 
Version 3.06 

Report date 08/16/95 



T M A / R I C H M O N D  
RXWRTIRG GROUP 6119 

K'507013-07 I A404-95-0150 D A T A  SHEET 

SDG 6119 Client Rocketdvne 
Contact Italy E. Piitman Contract R44PJZ94034044 

Lab sample id N507013-07 Client sample id A4m-95-0150 
Dept sample id 6119-007 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/26/95 14:OO 
t moisture 4.8 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
.anium 238 
.utonium 238 
Plutonium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 152 
Europium 155 

870 500 H 
0.059 0.5 SR 
0.10 0.1 TH 
0.090 0.1 TH 
0.097 0.1 TH 
0.044 0.01 U 
0.009 0.01 U 
0.044 0.01 U 
0.002 0.01 PU 

3 0.002 0.01 PU 

0.67 G AM 

G AM 

GAM 

GAM 

GAM 

GAM 

G AM 

G AM 

G AM 

G AM 

G AM 

G AM 

0.037 0.02 GAM 

U G AM 

U G AM 

U U GAM 

U 0.08 U G AM 

DATA SHEETS 
Page 7 

SMSARY DATA SE(TP1ON 
Page 20 

Lab id TMAN , 
Protocol ROCKETDYNE 
Version Ver  1.0 

Form DM-DS 
Version 3.06 

Report date 08/16/95 



TMA/RICHMOND 
RBPORTIHG GROUP 6119 

H507013-07 A4(111-95-0150 
D A T A SHEET, c o n t  

I SM: 6119 Client Rocketdyne 
Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N507013-07 Client sample id A4CM-95-0150 

Dept sample id 6119-007 Location/Matrix SSFL AREA 4 SOIL 
Received 07/06/95 Collected 06/26/95 14:OO 

k moisture 4.8 Chain of custody id 

Thorium 232 

DATA SKEETS 
Page 8 

-Y DATA SECfIW 
Page 21 

Lab id TMAN 
ProtocoL ROCKETDYNE 
Version Ver 1.0 

Fom DVD-DS 
Version 3.06 



T M A / R I C H M O N D  
~ ~ R T I A G  GROUP 6119 

D A T A  S H E E T  

SDG 6119 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507013-08 Client sample id A4CM-95-0151 
Dept sample id 6119-008 Location/Matrix SSPL AREA 4 SOIL 

Received 07/06/95 Collected 06/26/95 14:00 
+ moisture 13.2 Chain of custody id 

RESULT 2 U E B R  WDA RDL QUALI- 
CAS NO pCi/g (COlJliT) pCi/g pCi/g FIERS TEST 

Tritium 320 500 H 
Strontium 90 10098-97-2 0.0~1 0.5 SR 
Thorium 228 0.068 0.1 TH 
Thorium 230 14269-63-7 0.058 0.1 TH 
Thorium 232 7740-29-1 0.067 0.1 TH 
Uranium 233/234 11-08-5 0.032 0.01 U 
Uranium 235 14117-96-1 0.008 0.01 U 
"-anium 238 7440-61-1 0.033 0.01 U 

.tonium 238 13981-16-3 0.002 0.01 PU 
'lutonium 239/240 10-12-8 0.006 0.01 PU 

GAMMA SCAN ANALYTES 
Potassium 40 0.68 GaM 

Chromiun 51 G AM 

Manganese 54 GaM 

Cobalt 58 GaM 

Iron 59 GaM 

Cobalt 60 GaM 

Zinc 65 GAM 

Niobium 94 GAM 

Ruthenium 103 G AM 

Ruthenium 106 GAM 

rin 113 GAM 

Cesium 134  G AM 

Cesium 137 0.050 0.02 G AM 

Cerium 1 4 4  G AM 

Zuropium 152 GAM 

3uropium 154 G AM 

3uropium 1 5 5  GAM 

DaTA SaEETS 
Page 9 

SUMMARY mTa SE~ION 
Page 22 

Lab id TMAN 
Protocol ROCKETDYNE 
Version VeZ i. 0 

Form DDVDDS 
Version 3.06 

Report date 08/16/95 



T M A / R I C H M O N D  
REPORTING GROUP 6119 

N507013-08 A4m-95-0151 
D A T A  S H E E T ,  c o n t  

SDG 6119 Client Rocketdvne 
Contact Italv E. Pittaan Contract R44PJZ94034044 

Lab sample id N507013-08 Client sample id A4CM-95-0151 
Dept sample id 6119-008 Location/Matrix SSPL AREA 4 SOIL 

Received 07/06/95 Collected 06/26/95 14:OO 
i. moisture 13.2 Chain of custody id 

Radium 226 0.067 GAM 

Thorium 232 0.14 GAM 

DATA SaEeTS 
Page 10 

SDYICYlRY DATA SEffIOti 
Page 23 

Lab id TMRN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form ilVD-DS 
Version 3.06 



I SDG 6119 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507013-09 Client sample id A4m-95-0152 
Dept sample id 6119-009 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/26/95 14:OO 
% moisture 8.5 Chain of custody id 

RBSULT 20 ERR nOA RDL QUAI.1- 

At€ALYTE UIS NO pCi/g (COUNT) pCi/g pCi/g PIERS TESP 

Tritium 
Strontium 90 10098-97-2 

Thorium 228 
Thorium 230 14269-63-7 

Thorium 232 7740-29-1 

Uranium 233/234 11-08-5 

Uranium 235 14117-96-1 

ilnium 238 7440-61-1 

itonium 238 13981-16-3 

Plutonium 239/240 10-12-8 

GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 

DATA SHEETS 
Page 11 

SOH#ARY DATA SBCPION 
Page 24 

Lab id MAN 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 08/16/95 



TMA/RICHMOND 
REPORT= GROUP 6119 

D A T A  S H E E T ,  C O n t  

SM: 6119 Client Rocketdvne 
Contact Italy E. Pittman Confract R44PJZ94034044 

Lab sample id N507013-09 Client sample id A4CM-95-0152 

Dept sample id 6119-009 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/26/95 14:OO 
5 moisture 8.5 Chain of custody id 

RESULT 2 U  HRR PmA RDL QUALI- 
ANALYTB CAS AO pCi/g (COUNT) pCi/g PCUS FI- TESP - . - - - 

maim 226 0.034 GAM 

Thorium 232 0.088 GnM 

DATA SHKBTS 
Page 12 

SUMMARY DATA SECTION 
Page 25 

Lab id W A N  
Protocol ROCKETDYNE 
Version Ver 1.0 

Form D m - D S  
Version 3.06 

Report date 08 16 95 



SDG 6119 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507013-lo Client sample id A4M-95-0153 
Dept sample id 6119-010 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/26/95 14:00 
I moisture 9.2 Chain of custody id 

Tritium 440 500 X 
Strontium 90 10098-97-2 0.071 0.5 SR 

Thorium 228 0.11 0.1 TH 
Thorium 230 14269-63-7 0.099 0.1 TH 
Thorium 232 7740-29-1 0.11 0.1 TH 
Uranium 233/234 11-08-5 0.050 0.01 U 

14117-96-1 0.010 0.01 U 
7440-61-1 0.050 0.01 U 
13981-16-3 0.006 0.01 PU 

onium 239/240 10-12-8 0.007 0.01 PU 

GAMMA SCAN ANALYTES 
Potassium 40 0.59 GAM 

Chromiun 51 GAM 

Manganese 54 GAM 

Cobalt 58 G AM 
Iron 59 G AM 

Cobalt 60 GAM 

Zinc 65 GAM 

Niobium 94 GAM 

Ruthenium 103 GAM 

Ruthenium 106 GAM 

Pin 113 GAM 

Cesium 134 GAM 

2esium 137 0.039 0.02 GAM 

2erium 144 0.1 GAM 

Suropium 152 U 0.05 GAM 

?uropium 154 U 0.03 U G AM 

auropium 155 U 0.1 U GAM 

DATA SREETS 
Page 13 

slR4MARY DATA SECI'ION 
?age 26 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

form DVD-DS 
Version 3.06 

Report date 08/16/95 



T M A / R I C H M O N D  
RBFORTIIiG GROUP 6119 

D A T A  SHEET, COnt 

SM: 6119 Client Rocketdrne 

Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507013-10 Client sample id A4CM-95-0153 

Dept sample id 6119-010 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/26/95 14:OO 

t moisture 9.2 Chain of custody id 

RESULT 2a BRR HDA RDL QUALI- 

m r . m  CAS NO pci/g (COUNT) pCi/g pCi/g P I W  TEST 

Radium 226 0.052 GAM 

Thorium 232 0.12 G AM 

DATA SUEETS 
Page 14 

SllEMARY DATA SECTION 

Page 27 

Lab id TMIIN , 
Protocol ROCKETDYNE 

Version Ver 1 3 
Form Dm-DS 

Vers~on 3.06 
Report date 08/16/95 



T M A / R I C H M O N D  
BBWRTING GROUP 6119 

N507013-11 A4CU-95-0154 

D A T A  S H E E T  

t 
SDG 6119 client Rocketdme 

Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id ~ 5 0 7 0 1 3 - 1 1  Client sample id A4CM-95-0154 

Dept sample id 6119 -011  Location/Matrix SSFL AREA 4 SOIL 
Received 07/06/95  Collected 06/26/95 14:00 

moisture 5 . 6  Chain of custody id 

RESULT 20 ERR MJA RDI. Q-I - 
ANALYTB CASNO pci/g (COURT) pcilg pCi/g PIERS TES: 

Tritium 610 500 H 
Strontium 90 10098-97-2 0.075 0.5 SR 
Thorium 228 0.070 0 . 1  TH 
Thorium 230 14269-63-7 0.066 0.3 TH 
Thorium 232 7740-29-1  0 .061  0 . 1  TH 
Uranium 233/234 11-08-5  0.048 0.01 U 
Uranium 235 14117 -96 -1  0.014 0.01 U 
!"-nium 238 7440-61-1  0.047 0 . 0 1  U 

.onium 238 13981-16-3  0.003 0.01 PU 
Zlutonium 239/240 10-12-8  0.002 0 . 0 1  PU 
GAMMA SCAN ANALYTES 
Potassium 40 0.43 GAM 

Chromiun 5 1  GAM 

Manganese 54 G AM 

Cobalt 58 GAM 

Iron 59 GAM 

Cobalt 60 GAM 

Zinc 65 G AM 

Niobium 94 GAM 

Ruthenium 103 GAM 

Ruthenium 106 GAM 

Tin 113 GAM 
Cesium 134 U G AM 

Cesium 137 0.023 0 . 0 2  GAM 

Cerium 144 U GAM 

Europium 152 U GAM 

Europium 154 U GAM 

Europium 155 U G AW 

LlATA StfsBTS 
Page 15 

SWMI4?4iY DATA SECXION 
Page 28 

I Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

form DVD-DS 
Version 3.06 

Report date 08/16/95  



TMA/RICHMOND 
REPORTIE GROUP 6119 

DATA SHEET, cont 

SDG 6 1 1 9  Client Rockecdvne 
Contact Italy 6 .  Pittman Contract R44PJZ94034044 

Lab sample id N507013-11  Client sample id A4CM-95-0154 
Dept sample id 6 1 1 9 - 0 1 1  Location/Matrix SSFL AREA 4 SOIL 

Received 0 7 / 0 6 / 9 5  Collected 0 6 / 2 6 / 9 5  1 4 : 0 0  
+ moisture 5 . 6  Chain of cusrody id 

Radium 2 2 6  
Thorium 2 3 2  

DATA SHEETS 
Page 16 

SUEtMARY DATA SECl?ION 
Page 29 

Lab ~d ?MAN 

Protocol ROCKETDYNE 
Ver51on Ver i 0 

Form Dm-DS 
Verslon 3.06 

Report date 0 8 / 1 6 / 9 5  



T M A / R I C H M O N D  
GROUP 6119 

D A T A  S H E E T  

SDG 6119 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507013-12 Client sample id A4CM-95-0155 
Dept sample id 6119-012 Location/Matrix SSFL ARBA 4 SOIL 

Received 07/06/95 Collected 06/27/95 13:30 
% moisture 14.5 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 

tonium 238 
.... dtonium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 

GAM 
G AM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

U G AM 

U GAM 
U GAM 
U GAM 

GAM 
U GAM 
U G AM 
-. u GAM 
U G AM 

ATA SHEETS 
Page 17 

SUMNARY DATA SECTION 
Page 30 

Lab rd TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

F o m  D W - D S  

Version 3.06 
Report dace 08/16/95 





TMA/RICHMOND 
REPORlXXG GROUP 6119 

DATA SHEET, c o n t  

I SDG 6119 Client Rocketdvne 
Contact Italy E. Pietman contract R44~5294034044 

Lab sample id N507013-12 Client sample id A4CM-95-0155 
Dept sample id 6119-012 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 collected 06/27/95 13:30 
b moisture 14.5 Chain of custody id 

,AT& SAEETS 

Page 18 
SUMWARY DATA SECEtON 

Page 3: 

Lab ~d TK:S 

Prozocol RCCXETDYNE 
Version Ver 1 0 

Form DiZ-SS 
Vezs~On 3 :? 

Report date 08 :6/95 i 



T M A / R I C H M O N D  
BBmBTING GRm 6119 

N507013-13 A4QI-95-0156 
D A T A  S H E E T  

SDG 6119 Client Rocketdvne 
Contact Italy E. Pittman Contracr R44PJZ94034044 

Lab sample id N507013-13 Client sample id A4CM-95-0156 
Dept sample id 6119-013 Locacion/Matrix SSFL AREA 4 SOIL 

Received 07/06/35 Collected 06/27/95 13:30 
9; moisture 9.0 Chain of custody id 

T 2crBRR WUL RDL Q W S -  
-YTB CAS IiO pCi/g (COIIRT) pCi/g pCi/g PIERS TEST 

Tritium 470 500 H 
Strontium 90 10098-97-2 0.063 0.5 SR 
Thorium 228 0.14 0.1 TH 
Thorium 230 14269-63-7 0.14 0.1 TII 
Thorium 232 7740-29-1 0.14 0.1 TH 
Uranium 233/234 11-08-5 0.057 0.01 u 
Uranium 235 14117-96-1 0.014 0.01 U 

7440-61-1 0.055 0.01 U 
13981-16-3 0.003 0.01 PU 

onium 239/240 10-12-8 0.005 0.01 PU 
A SCAN ANALYTES 

Potassium 40 0.50 GAM 
Chromiun 51 GAM 
Manganese 54 GAM 
Cobalt 58 GAM 
Iron 59 GAM 
Cobalt 60 G AM 
Zinc 65 G AM 
Niobium 94 GAM 
Ruthenium 103 GAM 
Ruthenium 106 G AM 
Tin 113 GAM 
Cesium 134 GAM 
Cesium 137 0.025 0.02 G AM 
Cerrun 144 
%uroplum 152 
Europlum 1s.: 
Guropaum 155 

ITA SHEETS 

Page 19 
SUMHARY DATA SECfION 

Page 32 

Lab id TMLT 
Protocol ROCKETDYNE 
VerSlon Ver 1.0 

FOIXl DW-DS 
Version 3.06 

Report date 08/16/95 



T M A / R I C H M O N D  
RHWUTIRG GROUP 63.13 

D A T A  S H E E T ,  c o n t  

SDG 6119 Client Rocketdvne 
Contact Italy E. Pittman Contract R44P5294034044 

Lab sample id N507013-13 Client sample id A4CM-95-0156 
Dept sample id 6119-013 Location/Matrix SSPL AREA 4 SOIL 

Received 07/06/95 Collected 06/27/95 13:30 
% moisture 9.0 Chain of custody id 

RBSULT 20 ERR m a  RDL Q ~ L I  - 
CAS NO pci/g (corn) pci/g pCi/g PIERS TEST 

3ATA SHEETS 
Page 20 

SWUARY DATA SEffION 
Page 33 

Lab' id TMAN 

~roto&ol ROCKETDYNE 
Version Ver 1.0 

Form VTD-DS 
Version 3.06 

Report date 08/16/95 



TMA/RICHMOND 
EPORTI#G GROUP 6119 

DATA SHEET 

SDG 6119 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507013-14 Client sample id A4CM-95-0157 
Dept sample id 6119-014 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/27/95 13:30 
+ moisture 5.7 Chain of custody id 

RESULT 2uERR W A  RDL QUALI- 

AHaLYTB CAS NO pCi/g (COURT) pCi/g pCi/g PIERS TE1 

Tritium 
strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
TJ.vanium 238 

, . ,  tonium 238 
iiutonium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Pin 113 
Zesium 134 
Zesium 137 
Zerium 144 
Europium 152 
Europium 154 
Europium 155 

H 
SR 
TH 
TH 
TH 
U 
u 
U 
PU 

PU 

G AM 

GAM 

GAM 

G AM 

GAM 

G AM 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 

G AM 

GAM 

DATA SUEETS 
Page 21 

SOXWLRY DATA SECTION 
Page 34 

Lab id TMAN I 
Protocol ROCKETDYNE 
Version Ver 1.3 

Form DVD-DS 
Version 3.06 

Report date 08/16/95 



T M A / R I C H M O N D  
RBPORTIHG GROUP 6119 

N507013-14 Ma-35-0157 

D A T A  S H E E T ,  cant 

SDO 6119 Client Rocketdme 
Contact Italv E. Pittman Contract R44PJ294034044 

Lab sample id N507013-14 Client sample id A4CM-95-0157 

Dept sample id 6119-014 Location/Matrix SSFL AREA 4 SOIL 
Received 07/06/95  Collected 06/27/95  13:30  

t moisture 5 . 7  Chain of custody id 

-YTE 

Thorium 232 

DATA SHEETS 
Page 22 

SUMMAUY DATA SECTION 

Page 35  

Lab id TMAN 
Protocol ROCKETDYKE 
Version Ver 1.0 

Form DVD-DS 
Version 3 . 0 6  

Report date 08 /16 /95  



T M A / R I C H M O N D  
REPORTUG GROUP 6119 

H507013-15 A4QI-95-0158 

D A T A  S H E E T  

SDG 6119 client Rocketd~ne 
Contact Italy E. Plttman contract R44PJZ94034044 

Lab sample id N507013-15 Client sample id A4CM-95-0158 
Dept sample id 6119-015 LocationjMatrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/27/95 13:30 
t moisture 5.1 Chain of custody id 

RESULT 2 U  ERR nDA RDL QUALI- 
ANAL= CAS NO pCi/g pCi/s pci/g FIERS TEST 

Tritium 780 500 

Strontium 90 10098-97-2 0.080 0.5 

Thorium 228 0.12 0.1 

Thorium 230 14269-63-7 0.11 0.1 

Thorium 232 7740-29-1 0.12 0.1 

Uranium 233/234 11-08-5 0.058 0.01 

14117-96-1 0.011 0.01 

7440-61-1 0.061 0.01 

13981-16-3 0.006 0.01 

nium 239/240 10-12-8 0.004 0.01 

GAMMA SCAN ANALYTES 
Potassium 40 0.66 

Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 

Cesium 134 
Cesium 137 0.032 0.02 

Cerium 144 U 
Europium 152 U 

Europium 154 U 
Europium 155 U 

U 
U 

PU 
PU 

GAM 

GAM 

GAM 

U GAM 

U GAM 

U GAM 

U G AM 

U G AM 

U G AM 

U G AM 

U G AM 

U GAM 

GAM 

U GAM 

U GAM 

U GAM 

U GAM 

DATA SREETS 
Page 23 

SUUMARY DATA SECPIOE 
Page 36 

Lab id TMAN 
Profocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-US 
Vers~on 3.06 

Report date 08/16/95 



TMA/RICHIOND 
BgpOBTlZTG GROUP 6119 

DATA SHEET, coat 

I SM: 6119 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N507013-15 Client sample id A4CM-95-0158 
Dept sample id 6119-015 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/27/95 13:30 
I moisture 5.1 Chain of custody id 

T 2 n  ERB MDA RDL QUALI- 
AHALYTB CAS NO pCi/g (COUNT) pCi/g p c i l g  PIERS TEST 

Radlum 226 0.056 DAM 
Thorium 232 0.13 GAM 

DATA SREFTS 
Page 24 

SUSt+ARY DATA SEnION 
Page 37 

Lab id TMAN 
Proiocol ROCKETDYNE 
Version Ver 1.0 

€om D m - D S  

Version 3.06 
Report date 08/16/95 



T M A / R I C H M O N D  
REWRTING GROUP 6119 

N507013-16 A4Q4-95-0159 

D A T A  S H E E T  

SDG 6119 Client Rocketdyne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507013-16 Client sample id A4CM-95-0159 
Dept sample id 6119-016 Location/Matrix SSFL AREA 4 SOIL 

Received 07/06/95 Collected 06/27/95 13:30 
I moisture 6.2 Chain of custody id 

RESITIT 2e EBB m A  RDL QUALI- 
-YTE CAS No pCi/g (COUNT) pCi/g pCi/g BIERS TBST 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
" nium 238 

.onium 238 
~lutonium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
fin 113 
Cesium 134 
Cesium 137 
2erium 144 
Europium 152 
Europium 154 
Europium 155 

770 500 H 
0.079 0.5 SR 
0.090 0.1 TH 

0.083 0.1 TH 

0.089 0.1 TH 
0.043 0.01 U 
0.009 0.01 U 
0.044 0.01 U 
0.006 0.01 PU 
0.014 0.01 PU 

0.63 G AM 

GAM 

GAM 

G AM 

G AM 

G AM 

GAM 

GAM 

G AM 

G AM 

GAM 

0.034 GAM 

0.032 0.02 GAM 

GAM 

GAM 

U GAM 

U CAM 

DATA SHEETS 
Page 25 

SUUMARY DATA SECTION 
Page 38 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

f o m  DVD-DS 
Version 3.06 

Report dace 08/16/95 



T M A / R I C H M O N D  
BEWRTm GROUP 6119 

D A T A  SHEET, COnt 

SDG 6119 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N507013-16 Client sample id A4CM-95-0159 

Dept sample id 6119-016 Lacation/Matrix SSFL AREZi 4 SOIL 
Received 07/06/95 Collected 06/27/95 13:30 

t moisture 6.2 Chain of custody id 

Radium 226 
Thorium 232 

DATA SffEETS 
Page 26 

SUMMARY DATA SECI!ION 
Page 39 

Lab ~d TMAN 
Protocol ROCKETDYNE 
Verslon Ver 1.0 

Form DVD-DS 
Verslon 3.06 



T M A / R I C H M O N D  
RBWRTIKG GROUP 6119 

D A T A  S H E E T  

SDG 6119 Client Rocketdyne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N507013-17 Client sample id A4CM-95-0162 

Dept sample id 6119-017 Location/Matrix SSFL AREA 4 SOIL 
Received 07/06/95 Collected 06/28/95 08:15 

O moisture 5.6 Chain of custody id 

RBSWLT 2rr ERR liIDA RDL QUALI - 
AiiALYTE CAS HO p C i / g  (COUNT) p C i / g  pCi/g PIERS l'KS'l 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 

Uranium 233/234 
Uranium 235 
Uranium 238 

onium 238 
.utonium 239/240 

GAMMA SCAN ANALYTES 

Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Nloblum 94 

Ruthenium 103 
Ruthenium 106 U 
Pin 113 U 
2esxum 134 U 
2esium 137 0.042 0 

:errurn 144 u 
%uropium 152 u 
3uropium 154 u 
3uroplum 155 U 

H 
SR 

TH 
TH 
TH 
u 
u 
U 
PU 
PU 

GAM 

G AM 

DAM 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 

G AM 

GAM 

GAM 

GAN: 

GAM 

GAM 

GAM 

GAM 

dATA SHEETS 
Page 27 

SSKWRY DATA SECEION 
Page 40 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

form DVD-DS 
Version 3.06 

Report date 08/16/95 



T M A / R I C H M O N D  
RgPORTIl?G GROUP 6119 

DATA SHEET, C O n t  

SDG 6119 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id NSO7013-17 Client sample id A4CM-95-0162 

Dept sample id 6119-017 Location/Matrix SSFL AllEA 4 SOIL 
Received 07/06/95 Collected 06/28/95 08-15 

I moisture 5.6 Chain of custody id 

~~ 

Thorium 232 

OATA W E T S  
Page 28 

SDMHaRY DATA SECTION 
Page 41 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 



I T e s t  & M a t r i x  SOIL I 
I SD2 6119 1 

act  Ital" E. P l t t r n  1 

TMA/RICHMOND 
RBPOllRHO OROlIP 6 U 9  

METHOD STTHHARY 
PuRoNxm,  L w m P I C  IN D I L  

AGPaA SPBCrrtOSCOPY 

RESULTS 
Lm RIW SOF- Plutoni lon Plutonium 

aJ5m' EmlPLE ID SMPLEJ m lsrr PIX PLXW?EI 238 239/240 - 
PrrpKation b a t c h  2781-164 
A4M-95-0150 N507013-07 
A4M-95-0151 N507013-08 
A4M-95-0152 N507013-09 
A4M-95-0153 N507013-10 6119-010 
A4M-95-0154 N507013-11 
A4M-95-0155 N507013-12 
A4M-95-0156 N507013-13 
A4M-95-0157 N507013-14 
A4M-95-0158 N507013-15 
A4M-95-0159 N507013-16 
A4M-95-0162 NS07013-17 
BLK (QC 10-24274) NS07013-19 
LC3 IQC ID-24273) N507013-18 6119-018 
hlplicate (N507013-07) N507013-20 

Nomjpal values and l i m i t s  Cram method RDLs ipCi/gl 0.01 0.01 

METHOD PERFORMANCE 
LAB RAH SUP- EIAX MDA ALlQ PRgP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL- 

(ZIEPST SAEIP1.g ID SAEIPL6 ID TEST FIX pCi/g g FAC TION i i nin keV KeV HELD PREPARED YZED DET6CJDR 

R e p a r a t l o n  b a t c h  2781 
A4CM-95-0150 
i 5-0151 

5-0152 
A4m-95-0153 
A4O.l-95-0154 
A4CM-95-0155 
A4M-95-0156 
A4M-95-0157 
A4CM-95-0158 
A4M-95-0159 
A4O.l-95-0162 
BLK (QC ID-24274) 
LC$ (QC 10.24273) 
D u m h c a t e  lN507013-07) 

rep ierence lab Notebook 2781 
3.00 
3.00 
3 . 0 0  
3 . 0 0  
3.00 
3 . 0 0  
3.00 
3 . 0 0  
3.00 
3.00 

rraminal v a l u e s  and l i m i t s  from method 0 . 0 1  3.00 20-105 500 100 180 

REFERENCE HRSL 300/PU-02 / / AVERAGES t 2 SD m A  0 . 0 0 8 t  0 . 0 0 9 /  
EP-060 S o i l  P r e p a r a t i o n ,  rev 0 I / fOR 1 4  SAMPLES YiELD 72 i 25 1 
EP-070 S o i l  D i s s o l u f i o n ,  rev 0 1 
EP-940 Pli?conium P u r i f i c a t i o n ,  rev 0 1 
EP-008 aeavy Eieinents E1ectmp:a;ing. rsv 0 1 

t4hTfXW SUbNPXiES 
Page i 

StWARY DATA SECTION 
Page 42 

Lab id F A N  1 
1 ProCocol R3CXEmYN-S / 
I V e r s i o n  ljer 1 .0  I 
t ?om DVS-CMS 1 
/ v e r s i o n  3 . 0 6  1 
1 Repor t  dace 08/16/95 1 



I T e s t  HBtrzx I 
! SD3 6119 I 
I F a c t  I t a l y  E. Pxttiaan I 

1 

METEOD SUMMARY 
TBOgTM, ISUIUPIC I N  SOIL 

ALem SPgflROSeDPY 

-1 v a l u e s  and l i m i t s  f m m  m e t h c d  RDLs ( P c i l g l  0 .1  0 .1  0.1 

M""H0D PERFORMANCE 
lJLB RAW SUF- UAX MDA ALIQ PREP DILU- YIELD EPF CODKP FWX!4 DRIFT DAYS ANAL- 

c ' -.iT SAHPLE ID SAMPLE ID TEST FIX x i / g  g PAC TION i min keV KeV nELD PREPARBD YZW DgTECPOR - - 
P r e p a r a t i o n  b a t c h  2781-164 2 s  p r e p  enor 
A40.I-95-0144 N507013-01 AOR 48  08/04/95 08/07 SS-039 
A4a-95-0145  N507013-02 4 3  08/02/95 08/02 SS-040 
A4M-95-0146 N507013-03 A0 R 47 08/04/95 08/07 SS-027 
A4U4-95-0147 N507013-04 4 3  08/02/95 08/03 SS-027 
A4M-95-0148 N507013-05 42 08/02/95 08/03 SS-028 
A4M-95-0149 N507013-06 42 08/02/95 08/03 SS-029 
A4CU-95-0150 N507013-07 38 08/02/95 08/03 SS-032 
A4U4-95-0151 N507013-08 38 08/02/95 08/03 55-036 
A4M-95-0152 N507013-09 38 08/02/95 08/03 SS-039 
A4CM-95-0153 N507013-10 38 08/02/95 08/03 SS-040 
A4M-95-0154 N507013-11 38 08/02/95 08/03 SS-041 
A4M-95-0155 N507013-12 39 08/02/95 08/05 SS-049 
A4M-95-0156 N507013-13 39 08/02/95 08/05 SS-050 
A4M-95-0157 N507013-14 4 1  08/02/95 08/07 SS-028 
A4M-95-0158 N507013-15 42 08/02/95 08/08 SS-027 
A4CK-95-0159 N507013-16 42 08/02/95 08/08 SS-028 
A4W-95-0162 N507013-17 42 08/02/95 08/09 SS-019 
ELK (PC ID-242741 N507013-19 0 . 0 7  1 . 0 0  08/02/95 08/09 SS-018 
LCS iW ID-242731 N507013-18 0.05 1.00 08/02/95 06/08 SS-032 
D u p l i c a t e  (N507013-07) N507013-20 0 . 0 6  1.00 43 08/02/95 08/08 SS-039 

Nominal v a l u e s  and l i m i t s  from method 0.1 1.00 20-105 SO0 180 

m c m  W I D  
Page 2 

SUPWARY DATA SECIION 
Page 43 

1 Lab ~d mt I 
/ PrOLoCOi m c m m  I 
I Verslo" vex I. 0 I 
1 Fonn DVD-0"s 1 
/ Versmn 3 06 1 
I Report date 08/16/95 1 



TMA/RICHMOND 
I 1 m m  GROUP 6119 1 I 
I Test Matru I I Clzent Rockethe 

nx; 61x9 METHOD SUMMARY, cont. I contract R + ~ ~ P s z % o ~ ~ o ~ ~  
I 

I I 
~ c t  pal" e ~lttman I mm. ISOTOPIC IN son 

I 
I , 

I A l a i A  SPgCPROsmPY 

1 PRoQmrmsS EP-000 Data Entry and Docwaent Preparation, rev 0 I IAVERROES:2SD MDA 00.7 t 0.07 1 
I EP-001 Q.C. Preparation. rev o I I POBZOSPHP~~S YIEW 53 t 39 1 
I EP-003 Tracing, rev 0 I 8 I 

I EP-008 Heavy Elements Electroplating, rev 0 1 
I EP-060 Soil Prcparazion, rev 0 I 
I EP-070 Soil Dissolution, rev 0 I 
I EP-900 Thorium Purification, rev 0 I 

senwc SmmARIEs 
Page 3 

m y  DRTR SECI'ION 
Page 44 

I Lab id TMAN I 
1 Plotocol K O C m m E  i 
j Version Ver 1.0 ! 
! fern D m - M S  I 
1 Version 3.06 1 
1 Report date 58/16/95 1 



j ~ e S t  k m t r u -  i 
I SDG 6119 
I 

I 
act Italy E. Pltt- 1 , 

TMA/RIC&MOND 
PBPOP+IQr (g[Rm 6119 

METHOD SUMMARY 
OBANIM. I S X O P I C  It4 son, 

Ar,m SPEcmosCOPY 

1 
I C l l e n t  Rockerdyne 
I C o n t r a c t  p44PJZ94034MI 

I 
I 

Nominal values and limits f m  mthd RDIs lpCi/g) 0 . 0 1  0 .01  0 .01  100 4 
A v e n g e s  100 5 

! IOD PERFORMANCE 
LAB RAW SUF- ElRX UDA ALIQ PREP DILU- YIELD EPF C O W  FWHM DRIFT DAYS ANAL- 

CLIENT SAKPLE I D  sANPLE I D  TEST FIX pCi/g g FAC TION i t ntin keV KeV HELD PREPARED YZED DETECZUR 

P r e p a r a t i o n  batch 2781-164 2. prep 
A4M-95-0144 N507013-01 
A4M-95-0145 8507013-02 

error 

U o m i ~ l  values and 1zmt.s from m e t h c d  0 . 0 1  3 . 0 0  30-105 720 100 180 

METHOD S-IES 
Page 4 

SWMilRY aRTA SECTION 
Page 45 

I Lab id T v .  I 
/ Protocol a m =  I 
/ Version Ver  1.0 I 
1 Fann Dm-CTS 1 
i version 3 . 0 6  
1 Report dare 08/16/95 1 



Test Matrix I 
I ,, ... . SDG 6119 I METHOD SUMMARY, cont.  
1 , : a c t  Italy 8. Pittnw 1 mAUxR4, ISOXtPlC IN SOIL 

.~ - SPijWosmPY 7 
I Cllurr Rackecdvne 
I Contract R44PJZ94034044 

I 
I 

J 

i P- -CE: 300/%04 
I 
I /A-i2SD 

I 
MDA 0.01 * 0.02 I 

EP-060 soil Preparation, rev 0 1 I EOR 20 SAMPLES 

I 
YIELD 50 * 21 I 

EP-070 Soil Dissolution. xe-z 0 I 

I EP-910 Uranium Purification. rev 0 
I 

1 EP-OOB Heavy Elearnts Eleczroplating, rev 0 
I 
I 

m o u  sRwmIES 
Page 5 

SW#ARY DXCA SECTION 
Page 46 

1 Lab id nnAN ! 
I erotec01 ROCKETDYNE 
/ Versmn Ver i.0 i 
1 F3nn D M - O I S  1 
/ Version 3.06 1 
/ Report date 08/16/95 1 , 5 



I Test & Matrix sorl I 
I SCG 6119 I 
I act Italy E. Prtt- I 

METHOD SUMMARY 
m I F f 4 ,  lOTAL IN SOIL 

~ C O O ) * R R G  

I C l i e n t  Rackecdyne 
I Contract R44WZ94034044 

I 
I 

I 

-- - 
Prapaatlon batch 2781 
urn-95-0150 
A4CM-95-0151 
A4C-t-95-0152 
A4M-95-0153 
A4M-95-0154 
A4M-95-0155 
A4C-t-95-0156 
A4M-95-0157 
A401-95-0158 
A4W-95-0159 
A4M-95-0162 
ELK tat ID-24274) 
LCI: (QC 10-242731 
Du~lrcate lN507013-07) 

METHOD PERFORMANCE 
DRIFT DAYS 

Nominal values and limits fmn method 0.5 2.00 20-105 200 180 

I I , 
1 PROCEDURES REFERENCE W L  300/SR-01, -02 I I AVERAGES * 2 SD ma 0.09 * 0.08 1 
1 EP-060 Soil Preparation. rev 0 I I FOR 14 SWPIrES YIELD 78 f 4 

EP-070 
I 

I Soil Dissolitcion, rev 0 1 

E7-500 
I 

I Strontium-83.30 - F-orification, rev 0 I 

PSTHOD SUPWARIES 
Page 6 

SRMARY DATA SSCPION 
Page 47 



I ~ e s t  m t r ~  1 
I SDO 6119 I 
I act Italy E. Pzttman I 

TMA/RICHMOND 
RECWLTS GROUP 6119 

METHOD SUMMARY 
GAE*R SCAE 

Gm4.m SPBcrU05WPY 

I Client Rocketdvne 
/ Contract R44P5294034044 

I 
I 

RESULTS 
LAB RAH SUP- 

a m  SAMPLE ID SAMPLE ID TEZ PIX PLRNCBLT cesiwm 137  

Prepration batch 2781-164 
A4M-95-0150 N507013-07 
A4M-95-0151 N507013-08 6119-008 
A4M-95-0152 N507013-09 
A4GU-95-0153 N507013-10 
A4M-95-0154 N507013-11 
A4M-95-0155 N507013-12 6119-012 
A4M-95-0156 N507013-13 
A4GU-95-0157 N507013-14 
A4M-95-0158 N507013-15 6119-015 
A4GU-95-0153 N507013-16 
A4M-95-0162 N507013-17 

U-1 values and l i m i t s  f- netbod RDm IpCilgI 0.02 

METHOD PERFORMANCE 
LAB RAH SOP- VDA ALIQ PREP DIW- YIELD EPF C O W  PWW DRIET DAYS ANAL- 

CLIENT SAWLE ID SAWLE ID T€ST PIX pCi/g g PAC TION min kev KeV HPLD PRGPARED YZED D 8 T E m  

Preparatron batch 2781-164 2rr prep error 15.0 tebook 2781 pg. 1 6 4  
A4M-95-0150 N507013-07 - 4 2 1  32 07/28/95 07/28 02.01.00 
Ad- 5-0151 N507013-08 4 3 9  - 32 07/28/95 07/28 02.02.00 
? -0152 N507013-09 1488 32 07/28/95 07/28 02.03,OO 
A% 95-0153 N507013-10 462 - 32 07/28/95 07/28 02.01.00 
A4M-95-0154 N507013-11 1036  33  07/28/95 07/29 02.01.00 
A4%-95-0155 N507013-12 lQ2.9 3 1  07/28/95 07/28 02.02.00 
114%-95-0156 N507013-13 817 32 07/28/95 07/29 02.03.00 
A4M-95-0157 N507013-14 - 4 0 5  34 07/28/95 07/31 02.01.00 
A4M-95-0158 N507013-15 405 34 07/28/95 07/31 02.02.00 
A4GU-95-0159 N507013-16 - 405  35 07/28/95 08/01 02.02.00 
A4M-95-0162 N507013-17 1014  33  07/28/95 07/31 02.02.00 
ELK IQC ID-24274) N507013-19 1006 07/28/95 07/31 01,Ol.OO 
LCS (QC 10-24273) N507013-18 - 411  07/28/95 08/01 01.01.00 
Duplicate (N507013-071 N507013-20 1006 35 07/28/95 07/31 JR.03.00 

Aarmnal values and lirnrts frora method 0 02 850 700 180 

r 1 , 1 
I PROfEDURES EP-060 S o i l  Prepare:ion, rev 0 / 1 AVEIUUjES t 2 SD MDA 0.006 : 

EP-100 GelLi) Preparac lon  for mvironmencal Samples, / 1 FOR 1 SRHPLES 
1 

I YIELD i 1 
1 TeV 0 1 1 , 

KEHOD SWWARIES 
Page 7 

Si%W.RY DRTR SEmION 
Page 48 

I ~ a b  ic; TMRN I 
/ Profacoi ROCKSTLX?? / 
/ Versia? ver 1.0 1 
I fern DVD-I?& I 
1 Version 3.06 1 
1 Report dace 08/16/95 I , I 



I Test H Matrix SOII, I 
I -.-SDG6119 1 
I art Italy E. Pitt- I 

METHOD SUMMARY 
IUITIM-SOIL 

LIfWm s m m 1 0 N  

RESULTS 
IdB RAW m- 

(ILIERT WLE m SIIMPLG ID TEST FIX P- Tritium 

I Client Racketdyne 
I Contract R44R7294034044 i 

I 

Rcparatian batch 2781- 
A4M-95-0150 
MM-95-0151 
A4M-95-0152 
A4M-95-0153 
A4M-93-0154 
A4M-95-0155 
AQM-95-0156 
A4M-93-0157 
A4M-95-0158 
MM-95-0159 
A4M-95-0162 
BLK tac 10-242741 
ICS (QC 1-242731 
hlplicate (N507013-07) 

METHOD PERFORMANCE 
IAB RAW SUF- MDA ALIQ PESP DIW- YIF.W EPF rWAn DRIFT DAYS 

Dreparatlan batch 2781-164 20 prep error 10.0 * Referex ebook 2781 pg 164 
A4M-95-0150 N507013-07 1000 0 0018 -- 26 07/22/95 07/22 LSC-005 
A, 7-0151 N507013-08 600 0 0048 -- 26 07/22/95 07/22 LSC-005 

Naninal values and limits f m  method 500 0.0100 50 180 

, 
PROfEDrmES REFERENCE EPA 906.0; RSTM 2476-81 / 1 AVEEAGES t 2 SD KDA 800 r 500 1 

EP-060 Soil Preparation, rev 0 I / FOR 14 SXNPLES YIELD r 
EP-070 Soil Dissolution, rev 0 

1 

EP-211 Tritiua: in Solid Samples by hzeocropic 
I 
1 

Distillation, rev 0 I 

UETKOD SUIMRRIES 
Page 6 

SWX.7W.X DATA SECIION 
page 49 

1 

1 Lab id 'IXM 1 
/ Prococol ROCKETDYLW I 
1 veislon ver 1.0 I 
1 Form DW-CMS 1 
/ V ~ I - S L O ~  3.06 1 
/ Report dare 08/16/95 1 , 



T M A / R I C H M O N D  
REPORTING GROUP 6120 

S U M M A R Y  D A T A  S E C T I O N  

SDG 6120 
Contact Italv E. Pittman 

T A B L E  O F  C O N T E N T S  

Client Rocketdvne 
Contract R44PJZ94034044 

Sample Summaries 1 

Prep Batch Summary 3 

Work Summary 4 

Method Blanks 5 

Lab Control Samples 7 

Data Sheets 9 

I Method Summaries 12 

End of Section 17 

\\\\*\ 
3ared by Protocol ROCKETDYNE 

Version Ver 1.0 
Form DVD-TOC 

Versron 3.06 



=act Italy E P ~ t t r a a n  [DO SAMPLE SUMMARY 
C l i e n t  Rockefdyne 

Concracc R44P5294034044 

LAB (BAIN OF 

a16m s~wr.6 ID ~OCATIO~~ LEVEL SAMPLEID snsm m s m ~ ~  ~LLECI~D  

A4CM-95-0160 S S ~   AREA^ WATER N507014-01 06/27/95 13:30 

A4CM-95-0161 S S ~  A R ~ A ~  WATER N507014-02 06/27/95 13:30 

Method Blank WATER NSO7014-04 

lah Coatro l  Saarple WATER B507014-03 

iPLE m y  

Page 1 

SBMARY DATA SECTION 

Page 1 



RX!+XTa@ (jRoup 6120 

QC SUMMARY 
Client Rocket 

cotltract R44P5294034044 

- 

6120 A4W-95-0160 WATER 07/06/95 9 N507014-01 6120-001 

A4W-95-0161 WATER 07/06/95 9 NSO7014-02 6120-002 

Method Blank WATER NS07014-04 6120-004 

Lab Control Sa@e WATER N507014-03 6120-003 

L SmWAFY 

Page I 

SaWRRY aATA SECTION 

Page 2 

Lab id TV+v 

Protocol ROCKETDYNE 

Ve:smn Ver 1 0 

€ o m  DVD-QS 

VerslOn 3 06 

Report dace 08/15 95 



TMA/RICBMONI) 
GBO[IP 6 U O  

SX: 6120 Client Rocket 

i >tact Italy E. Pitt- : ,,. PREP BATCH SUMMARY 

PREPARATION E%?EtX Pl-aNCmm AwNXZEn awLI- 
T & S T ~ ~ X ~ I X  w n x o ~  B A T C ~ ~  2~ * a m  X O R ~  RE BLRM LCS IXIP/ORIG KS/ORIG FIEFS 

upha Specemscow 

W WATER Plutonium, Isotop~c in Water 2781-176 5.0 1 1 1  

TH WATSR Thorim, Isotopic in Water 2781-176 5 . 0  1 1 . 1  

V A Uranium, Isotopic in Water 2781-176 5.0 1 1 1  

mta co"nt* 
SR WATER Strontium. Total in Water 2781-176 10.0 1 

liquid Xintillation 

X WATER Tritium in Water 2781-176 10.0 1 

hiplicater and Matrix Spikes are those with original (Client) sarple in this Sample Delivery Group. 

Blank and LCS planchets are those in the same preparation batch as some Client, hiplicate or Spike sample 

BAm SW%mxY 

Page 1 

DATA SEfflON 

Page 3 



act Italv E. Pitt- 
.. 

TMA/RICHMOND 
RBPMLTMO GROUP 6320 

WORK SUMMARY 

CLIm SnE'LE ID IdB SAI(PT-F ID 

LWlnm HA?aU( CoI'LECrEJl SOP- 

affTMlY SAS no RECEIVW = FIX ANUX7.m REVlEUED BY KEmem 

A4W-95-0160 N507014-01 6120-001 H 07/25/95 08/01/95 IEP Tritium in Water 

ssn -4 W A ~  06/21/95 

07/06/95 

APM-95-0161 

ssn m z a 4  
N507014-02 6120-002 GAM 07/19/95 08/15/95 IEP Geama Qaitters 

WArrJl 06/27/95 6120-002 PU 07/28/95 08/01/95 IEP Plutonium, I~otopic in Water 

07/06/95 6120-002 SR 07/22/95 08/03/95 IEP Strontium, Total in Water 

6120-002 TH 07/27/95 08/01/95 IEP Thorium. Isotopic in Wbter 

6120-002 U 07/26/95 08/01/95 IEP UZM~U~, Isotopic in Water 

Method Blank N507014-04 6120-004 GAM 

WATER 6120-004 H 

6120-004 PU 

6120-004 SR 

6120-004 TH 

6120-004 U 

07/19/95 08/15/95 IEP G m  hnitters 

01/25/95 08/01/95 IEP Tritium in Water 

08/04/95 08/15/95 IEP Plutanium, Isotopic in Water 

07/22/95 08/15/95 IEP Strontium. Total in Water 

07/27/95 08/01/95 IEP Thorium, Isotopic in Watex 

08/04/95 08/15/95 IEP Uranium. Isotopic in Water 

Lab mntral Sample N507014-03 6120-003 GAN 

WAmR 6120-003 H 

6120-003 PU 

6120-003 SR 

6120-003 TH 

6120-003 U 

07/19/95 08/15/95 IEP Ga- Emitters 

07/25/95 08/01/95 IEP Tritium in Water 

07/28/95 08/01/95 IEP Plutonium. Isotopic in Water 

07/22/95 08/01/95 IEP Strontium. Total in Water 

08/02/95 08/04/95 IEP Thorium, ISOtopic in Water 

07/25/95 08/01/95 IEP Uranium, Isotopic in Water 

.iK SmmARY 

Page i 

s x e 4 m Y  DATA SECTION 

Page 4 

COUNTS OF TESTS BY SAMPLE TYPE 
TEST SAS no MFllIOD RFFEEWCE CLIENT mlRE RE B U N K  LCS WP SPIKE TUTA7. 

Lab id I?%&- 

Protocol ROCKETDYNE 

V e f s m n  Ver 1 0 

Porn Dm-CWS 

Version 3 06 

Report date OB/iS/95 

GAM Gamma Emitters RSTM 3649-85. EPA 901 1 1 1 1  

H Trlt~um ln Water EPA 906 0. A S M  2476-81 1 1 1  

PU Plutonium, Isotoprc m Water ASTM 3865-90 1 1 1  

SR Strontium. Total ~n water HnsL 3oo/sR-Ol,-02 1 1 1  

TH Thorium, Isotop~c in Warer 1 1 1 

U U r a m w ,  iaotopxc in Water A S M  397?-90 1 1 1 

3 

3 

3 

3 

3 

' 3 

ZT3TAZ.S 6 6 6 18 



TMA/RICHMOND 
FZ3?ORTIXG GROUP 6120 

M E T H O D  BLANK 

SDG 6120 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N507014-04 Client sample id Method Blank 
Dept sample id 6120-004 Material/Matrix WATER 

T 2aBRR MIA RDL Q0AI.I- 
ANALYTE CAS NO pCi/L ( )  pCi/L pCi/L PIERS TEST 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
::.I: .YIA SCAN ANALYTES 
:Stassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Pin 113 
Cesium 134 
Cesium 137 
Zerium 144 
Europium 152 
Europium 154 
Guropium 155 
ladium 226 
rhorium 232 

H 
SR 
TH 
TH 
TH 
U 

u 
u 
PU 
PU 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

U GAM 

U GAM 

U G AM 

.dTHOD BLANKS 
Page 1 

SUMHARY DATA SECTION 
Page 5 

Lab id TMAN i 
Prctocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 



T M A / R I C H M O N D  
REWRTING GROUP 6120 

N507014-04 Method Blank 

B L A N K ,  c o n t .  

SDG 6120 Client Rocketdvne 

Contact Italv E. Pictman Contract R44PJZ94034044 

Lab sample id N507014-04 Client sample id Method Blank 

Dept sample id 6120-004 Material/Matrix WATER 

- - - - - 

IL?B SAMPLE TEST PLANCEET SUFFIX ALIQUOT ANALXZED REVIEWED BY 

N507014-04 H 6120-004 07/25/95 08/01/95 IEP 
N507014-04 SR 6120-004 07/22/95 08/15/95 IEP 
N507014-04 TH 6120-004 07/27/95 08/01/95 IEP 
N507014-04 U 6120-004 08/04/95 08/15/95 IEP 
N507014-04 PU 6120-004 08/04/95 08/15/95 IEP 
N507014-04 GAM 6120-004 07/19/95 08/15/95 IEP 

I QC-BLANK #24277 I 

.TErOD BLANKS 

Page 2 

SUMMhRY DATA SECTEON 

Page 6 

Lab i d  TMAN 
Prof ocol ROCKETDYNF 
Ver~xon Ver 1.0 

Form D M - U S  

VersIon 3.06 



TMA/RICHXONI3 
8EPORTIIE GRCGP 6120 

LAB CONTROL SAMPLE 

SDZ 6120 

Contact Italy E. Pitman 

I Lab samplc id N507014-03 

Dept sample id 6120-003 

Client Rocketdvne 

Contract R44PJ294034044 

Client rwple id lab Control Sample 

Material/Mtrix WATER 

iNTR0L SAMPLES 

Page 1 

SWWARY DATA SECTION 

Page 7 

Lab id TMPN 

Proco~oi ROCKETilYNE 

Version Ver 1.0 

Form DVD-LCS 

Version 3.06 

Report dare 0a/15/95 



TMA/RICHMOND 
BBPORTm GRWP 6120 

LAB CONTROL SAMPLE, cont. 

SDO 6120 C l i e n t  Rocketdvne 

Contact I t a l y  E. P i t t m n  Contract R44WZ.94034044 

Iab s-le i d  N507014-03 client saq le  i d  Iab Control  Sawle 

Dept sample i d  6120-003 Macerial/Hatrix WATER 

PREP ERR 

10 .0  07/25/95 08/01/95 IEP 

6120-003 1 0 . 0  07/22/95 08/01/95 TEP 

6120-003 5 . 0  08/02/95 08/04/95 IEP 

5 . 0  07/25/95 08/01/95 IEP 

6120-003 5 . 0  07/28/95 08/01/95 IEP 

6120-003 1 5 . 0  07/19/95 08/15/95 IEP 

jKiaOL SILs$PI.Es 

Page 2 

SSWARY DATA SECTION 

?age 8 



TMA/RICHMOND 
REPOFtTlXG GROUP 63.20 

DATA SHEET 

- 
S D S  6120 Client Rocketdvne 

Contact Italv E. Pittman Contract R44PJ294034044 

Lab sample id N507014-01 Client sample id A4CM-95-0160 

Dept sample id 6120-001 Location/Matrix S S F L  AREA4 WATER 
Received 07/06/95 Collected 06/27/95 13:30 

Chain of custody id 

-- 

RESULT 2a ERR MDA RDL QUALI- 
AXALYTE CBS NO p a / L  (ronaft pCi /L  pCi/L PIERS TEST 

JATA SHEETS 
Page 1 

SUMMARY DATA SECPION 
Page 9 

Lab 1d TMRN 
Protocol ROCKETDYNE 
V e r 5 l o n  V e r  1 . 0 

F o r m  DQTI-DS 

V e r s x o n  3 . 0 6  



T M A / R I C H M O N D  
REPORTING GROUP 6120 

N507014-02 A4Cn-35-0161 
D A T A  S H E E T  

SDG 6120 Client Rocketdvne 
Contact Italv E. Pittman Contract R44P3294034044 

Lab sample id N507014-02 Client sample id A4CM-95-0161 

Dept sample id 6120-002 LocatiodMatrix SSFL AREA4 WATER 
Received 07/06/95 Collected 06/27/95 13:30 

Chain of custody id 

T 2 0 -  HDA RDL QUALI - 
ANAL- CAS NO pCi/L ( a )  pCi/L pCi/L F1BR.S TEST 

Strontium 90 10098-97-2 
Thorium 228 
Thorium 230 14269-63-7 
Thorium 232 7740-29-1 
Uranium 233/234 11-08-5 
Uranium 235 14117-96-1 
Uranium 238 7440-61-1 
Plutonium 238 13981-16-3 

.:onium 239/240 10-12-8 
'-.&lA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 

Cesium 134 
Cesium 137 

Cerium 144 
Europium 152 
Europium 154 U 
Europium 155 U 
Radium 226 U 

SR 
TH 
Tfi 

Tfi 

U 
U 

U 
PU 
PU 

GAM 

DAM 

G AM 

G AM 

G AM 

GAM 

G AM 

G AM 

GAM 

G AM 

G AM 

U GAM 

U GAM 

U GAM 

U GAM 

U GAM 

U G AM 

U GAM 

JATA SaEETS 
Page 2 

SUMUARY DATA SECTION 
Page lo 

Lab id TMA!! 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form Dm-ils 
Version 3.06 

Report date 06/15/95 



T M A / R I C H M O N D  
RBPORTING GROUP 6120 

E07014-02 A4M-95-0161 

D A T A  S H E E T ,  c o n t  

SDG 6120 Client Rocketdvne 
Contact Italy E. Pittrnan Contract R44PJ7.94034044 

Lab sample id N507014-02 Client sample id A4CM-95-0161 
Dept sample id 6120-002 Location/Matrix SSFL AREA4 WATER 

Received 07/06/95 Collected 06/27/95 13:30 
Chain of custody id 

PIdNCEET SUPPIX ALIQUOT ANALYZED REVIEWED BY 

014-02 TH 6120-002 07/27/95 08/01/95 IEP 

014-02 U 6120-002 7/26/95 08/01/95 IEP 

014-02 PU 6120-002 7/28/95 08/01/95 IEP 
N507014-02 GAM 6120-002 

dATA SHEETS 
Page 3 

SUMMARY DATA SEffION 
Page I1 

Lab id TMAN 

Protocol ROCKETDYNE 
Version Ver 1.0 

porn DVD-DS 

Version 3.06 

Report date 08/15/95 



METHOD SUMMARY 
PUJKWlM, ISGTUPIC IN UATER 

.%eKA SPECmoScOPY 

RESULTS 
IdB RAY SOF- Plutonium Pluconitrm 

( Z I E R T S A W L E ~  m TEST PIX PIANOEX 238 239/240 

I Client Rockatdvne 

Contract R44PJZ94034044 I 

Preparation batch 2781-176 

A4M-95-0161 N507014-02 

BLK IQC 10-242771 N507014-04 

LCS IQC ID-242761 N507014-03 

Nominal Mlves and limits £ran method RDLs fpCi/l,l 0.1 0.1 

METHOD PERFORMANCE 
LJLB RAY SOF- lQLg RDA ALIQ PREP DILU- YIEW EPF CMRfi FUHM DRIET DAYS IIWYI- 

a 1 m  SRHPZ~ m SAKPGE ID TEST FIX pCilL L PAC TION 5 % mi" keV KeV AEm PREPARED YZED D?X8ClOR 

Preparation barch 2781-176 2.7 prep error tebm pg. 176 

A4M-95-0161 N507014-02 0.500 1511 31 07/24/95 07/28 SS-003 

ELK IQC ID-24277) N507014-04 0.500 1350 07/24/95 08/04 SS-043 

LCS (QC 10-24276) N507014-03 0.500 1511 07/24/95 07/28 SS-004 

Nb.--a1 Values and lmits from method 0.1 0.500 20-105 lo00 100 180 

30 SUMARIES 

Page 1 

S-Y aRTR SECl'lUN 

Page 12 

PROCEDWrES REFERENCE A S M  3865-90 

EP-040 Environmental Water Dissolution, r w  1 
EP-940 Plvtoniuin Purification, rev 0 

EP-008 Heay Elements Electroplating, rev 0 

AVERAGES * 2 SD m A  t 0.01 0.01 

FOR 3 SAMPLES YIELD t 7 81 



Client R d e  

Contract R44PJ2940340414 

RESULTS 
rJLB RAW SUP- 

a m  SAWLE m SAHPLE ID TEST FIX PmuCnEl' lhorius 228 Thorium 230 rnorium 232 

-tion betch 2781-176 

A4M-95-0161 8507014- 02 6120-002 0.16 J 

ELK (M: ID-242771 N507014-04 6120-004 0.18.3 

LCS (M: ID-24276) N507014-03 6120-003 Ok 

t&w&al values and limits f m  method BDLs tpCi/L) 0.5 0.5 0.S 

METHOD PERFORMANCE 
IAB RAW SUP- MAX MDA ALIQ PREP Dim- YIRLD EFP mDNT PMllM DRIFT DAYS iwAL- 

~ P R T  SAHPLG m SRMPLE ID TEST PIX pCi/~ L PAC TICS % min keV Kev RELD PRBPARED YZBD DFPECTOR 

Rrparation hatch 2781-176 2 0  prep error 

N507014-02 30  07/25/95 07/27 SS-021 

N507014-04 07/25/95 01/27 SS-017 

N507014-03 07/25/95 08/02 SS-028 

values and limits from methad 0 .5  0.500 20-110 500 1 0 0  180 

PRW6DDRES EP-040 Uiviro~nental Water Dissolution. rev 1 

EP-900 Thorium mzification, rev 0 

EP-008 Heavy Elements Electroplating. rev 0 

AYERAGES * 2 SD m.n. 0.09 i 0.02 

FOR 3 SlVllPLES YIELD 82 * 20 

iD smmARiES 

Page 2 

DATA SECTION 

page 13 

Protocol R O C K E I D Y E  

YelSiO* ver 1 . 0  

Form DM-CPLS 

Version 3 . 0 6  

Rtporr dace 08/15/95 



i Test g-,- mtnx 
SD.3 6120 

.tact Icalv E Pzt~nbn 

METHOD SUMMARY 
tntMIm, lSDTDP1C m mTKR 

I Client Rocketdvne 

Contract R44P5294034044 I 

RESULTS 
LAB RRW 5(IP- 1: Oianium 2: uranium 3 : Draniimt RESULT WU'IOS (21 

m s ~ ~ p ~ ~ m  S K P m  ID TEST FIX PIANCKBT 233/234 235 238 1 4  2c 2 4  217 

Preparation hatch 2781-176 

A4Cll-95-0161 N507014-02 6120402 U 

ELK ( W  10-24277) N507014-04 6120-004 U 

LCS ( K  10-242671 N507014-03 6120-003 ok 

-1 values and limits f m  method €9- tpfi/&l 0.5 0.5 0.5 100 4 

Avera$ea 

METHOD PERFORMANCE 
LAB RlUl STIP- llAX MDA ALIQ PREP DIN- YIEId) XPP COUNC PWRM DRIFT DAYS ANAL- 

CLIWT SANPLE m ID TEST FIX p C ~ / l r  I FAC TION i t mm keV KeV HELD PREPARED YZED DETEcKm 

N507014-02 29 07/24/95 07/26 SS-030 

N507014-04 07/24/95 08/04 SS-030 

Uominal values and limits from methal 0.5 0.200 30-105 300 100 180 

D sm4mwaEs 
Page 3 

3@W?AY DATA SEXTION 

Page 1 4  

PROCEDURES REFERENCE ASTM 3972-90 

EP-040 Envilonmental Water Dissolution, rev 1 

EP-910 Uranium Purification, rev 0 

EP-008 Heavy Elements Electloplazing, rev 0 

Protocol ROCKETDYNE , veesion vex 1.0 

i Form DDm-WS 

Version 3.06 

AYERAOES * 2 SD MDn 0.4 * 0.9 

M.R 3 SAMPLES YIELD 68 t 14 



Test g3-- W t n x  

SDG 6120 

.<act Xtal E Plttman 

RESULTS 
LAB 

a x =  SAMPLE m SAE~'LB ID 

TMA/RICHMOND 
BBPOBTIIR. GROUP 6120 

METHOD SUMMARY 
S T R ~ ~ M .  'tornr, m WATER 

BETA GXWflXG 

BAn SUF- 

TEST FIX P W C B F T  Strmtim 90 

Client Rocket 

Contract R44Kn940340 4 

Prepuatlon batch 2781-176 

A4a-95-0161 N507014-02 6120-002 

BLK IGC ID-242771 N507014-04 6120-004 

L€S (QC 110.24276) N507014-03 6120-003 

F(anina1 values and limits fmm wethod RDLs (pCi/L) 0.5 

METHOD PERFORMANCE 
LAB RAW SUF- HDA ALXQ PREP DXLU- YIELD EFF CODNT MDI1 DRIfT DAYS ANAL- 

CI#XENT SAMPLE ID SAHPL6 ID TEST PIX pCi/L L PAC TXON € min keV KeV HGLD PREPARW YZED DFPL:CMR 
- - 

Reparation batch 2781-176 20 prep ermr t e b w  

A4W-95-0161 N507014-02 1.00 25 07/22/95 07/22 LBG-016 

BLK IGC ID.242771 N507014-04 1.00 07/22/95 07/22 LEG-003 

LC9 (GC 10-242761 N507014-03 1 00 07/22/95 07/22 LBG-016 

- 
r* -r values and llmts E m  method 0.5 1.00 200 180 

PROCEDURES REFERENCE KASL 30O/SE-01,-02 

EP-040 Environmental Wacer Dirsolut~on, rev 1 

EP-500 Scmntium-89.90 - Purification, rev 0 
EP-519 Srrontium-89.90 Planchet Demounting and Yrtriun 

1UrificaLion. rev 0 

,n SmWnRIES 
Page 4 

B Y  DATA SEmION 

Page ~5 

AYWAOES t 2 SD MDA 0.09 i 0.01 

FOR 3 SP&PLES YIELD 82 5 

Lab i d  TMAN 

P ~ O C O I  R c c m n m  
wersian ver 1 . a  

form % m - m  
versien 3.05 

Repor: dace 08/15/95 



METHOD SUMMARY 
-Burnms 

G P M a  SULN 

RESULTS 
LAB RAW m- 

aim SAHPLE ID SAE~PLS m TEST FIX p z a z m x  cobalt 60  Cesium 137 

Contract R44Pin94034044 u 

METHOD PERFORMANCE 
LAB IWt Sop- &DA ALIQ PREP DILO- YlELD EFF CCUNT ZYlW DRIFT DAYS m e  

CLIENT SAHPLE ID SAMTLE I D  TEST FIX PCUL L PAC TICS i- t - kev KeV RELD PREPARFS YZH) DETSCEOE 

PreParatlon batch 2781-176 2 o  prep ermr 
A4CM-95-0161 N507014-02 22 07/19/95 07/13 01 .01 .00  

BLK IQC 10-242771 N507014-04 07/19/95 07/19 01 .03 .00  

LCS IQC ID1242761 N507014-03 07/19/95 07/19 0 1 . 0 2 . 0 0  - 
-1 values and lxrmts from meehod 5 1 . 0 0  400 180 

1D m I E S  

Page 5 

SlBS%RY DATA SECTION 

Page 1 6  

PRCCEDDReS REFERENCE ASlU 3649-85; EPA 901 .1  

EP-lob G e G i )  Preparation for Environmental Samples, 

rev 0 

A- t 2 SD M D A 5  r 0  

mR 2 SAMPLES YIELD + 



Test H W t r u  WllTQl 

SDO 6120 

ntact Italv E. Pzttt~ 

METHOD SUMMARY 
TRITrn IN luum 

L I W D  SCIRTIlWurolr 

RESULTS 
Y 

lJLB RAW SUP- 

CLIENT SM4Pm ID SAMPLE m TZST PIX PLRN(IILT W i t i m  

Client Rocket 

CMfraCt R44PJZ94034044 

Preparatron batch 2781-176 

A4CHI-95-0160 N507014-01 6120-001 

ELK (PC ID-24277) N507014-04 6120-004 

LCS (QC ID-242761 N507014-03 6120-003 

METHOD PERFORMANCE 
Id RAW S V f -  MIA ALIQ PREP DIW- YIELD W PWIM DRIFT DAYS ANAL- 

amms?wemm SaMPLE ID TEST FIX pCi/L L PAC TIOR * i min kev Rev SEXa PREPARED YpID DHPgClOR 

Preparation batch 2781-176 2. prep error 

A4M-95-0160 N507014-01 2a 01/25/95 07/25 LSC-005 

BLK (PC ID-242771 N507014-04 07/25/95 07/25 LSC-005 

N507014-03 07/25/95 07/25 LSC-005 

values and limits fm m e a d  500 0.0100 50 180 

Prococa1 ROCKEmWE 

version Ver I .  i 

Porn DW-rYa 
I / Version 3.06 i 

Report date 08/15/95 8 

PROCEDDRES REFERENa EPA 906.0s ASTM 2476-81 

EP-210 Tririum in waier by Distillation, rev 0 

AVERAGES t 2 SD W A  300 t 0 

FOR 3 SAMPLES Y1El.D t 



Rocketdyne Laboratory Data Sheets 



SAMPO 90, 1990 PA,MN,JR. 15-Sep-1994 14:16:51 

G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  

FOR ENV94077 

Rockwell Inttl/ Rocketdyne Environmental Lab TlOO 
Sample description: SITE SURVEY - SOIL, N137,EZOO 0-ZWDEPTH, ENV940077, 9/14! 
S~ectrum file name: ENV94077 
sA&nple identifier : A4001 
Sample size : 5.5303+02 g 
Measured by : FCD 

Date of Activity Calculation : 15-Sep-1994 at 6:55:44 
Collect started on : 15-Sep-1994 at 6:55:44 
Collect ended on : 15-Sep-1994 at 8:52:41 

Decay time 0 years 0 days 0 hours 0 minutes 
Live time: 7.000E+03 s real time: 7.0173+03 s dead time: .24 % 

Calibration Files 

Shape calibration requested : ~~032892 
Shape calibration used : CL032894 

Created : 28-Mar-1994 11:11:55 
Modified : 28-Mar-1994 11:40:16 

Energy calibration requested 
Energy calibration used 

Created : 
Modified : 

aificiency calibration requested : 
Efficiency calibration used 

Created : 
Modified : 

Last search discrimination level: 3.00 
Last search FROM channel 12 TO channel 8180 
Last fitting discrimination level: 1.64 
Last fit FROM channel 1 TO channel 8x92 
Identification energy tolerance : .70 
Minimum intensity conv. factor : 10.00 
Gamma reference library : C:\SAMPO\LIBRARY\LIBRARY.ILF 
with 38 isotopes and 191 gamma lines. 

MDA library name: C:\SAMPO\LIBRARY\LIB40693.ILF 
MDA energy tolerance: .70 keV 
MDA decision limit 1-alpha: 95.00 % 
MDA detection limit 1-beta: 95.00 % 

Peaked backround file: C:\SAMPO\SPECTRA\BW032894.PTF 
Energy tolerance for peaked backround subtraction: .70 keV 
Threshold factor for peak areas: 1.00 

Report Reviewed and 
Conforms to N0010P000028 By: Date: 



Spectrum file: ENV94077 Date: 15-Sep-1994 Time: 8:52:41 

.'+******* R A D I O N U C L I D E  A N A L Y S I S  R E P 0 R T ******* 
i 

number nuclide conf.value -------- Activity 
measured decay 

corrected 
saturation 

Flags: C = check; nuclide is a part of an underdetermined solution 



peak 
no 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2 
23 

1 
,3 
2 6 
2 7 
2 8 
2 9 
30 
31 
3 2 
33 
3 4 
3 5 
36 
3 7 
3 8 
39 
40 
41 
42 .. 
4 3 
4 4 
4 5 
46 
4 7 
4 8 
4 9 
50 
"1 

., 3 

centroid 
channel 

24.14 
55.14 
68.53 

189.59 
203.73 
216.27 
256.11 
302.08 
311.13 
319.98 
327.00 
337.78 
339.80 
350.44 
352.62 
362.21 
372.29 
374.54 
380.50 
396.24 
452.43 
576.86 
617.94 
635.55 
654.57 
743.58 
745.41 
822.03 
837.48 
938.11 
943.87 
954.27 
963.98 
967.76 

1024.43 
1034.73 
1076.75 
1079.99 
1084.04 
1096.39 
1109.23 
1179.79 
ll99.04 
1209.23 
1294.48 
l3lO.l6 
1317.44 
1351.36 
1402.26 
1405.56 
1451.30 
1604.59 
1617.14 

error 
channel 

.41 

.30 

.14 

.07 

.18 

.18 

.03 

.04 

.02 
-31 
-13 
.10 
.29 
.27 
.36 
.08 
.10 
.21 
-16 
.12 
.22 
.11 
.18 
.23 
.14 
.15 
.14 
.20 
.18 
.51 
.09 
.03 
.23 
.02 
-20 
.30 
.15 
.44 
-19 
.34 
-29 
-02 
.10 
.30 
.22 
.21 
.30 
.07 
.55 
.03 
.56 
.17 
.34 

error 
keV 

.15 

.13 

.11 

.11 
-12 
.11 
.10 
.10 
.10 
.13 
.11 
.10 
-12 
.12 
.13 
.10 
.10 
.11 
.11 
-10 
.11 
.10 
.11 
-12 
.11 
.11 
.11 
.11 
.11 
.16 
.10 
.lO 
.12 
.10 
-11 
.13 
.11 
.15 
.11 
.13 
.12 
.10 
.10 
.13 
.1l 
.11 
.13 
.10 
-17 
.10 
-17 
.11 
.13 

significance 





Spectrum file: 

*************** 
ENV94077 Date: 15-Sep-1994 Time: 

******* p E A K F I T  R E P O R T  **** 

peak centroid 
no channel 

energy area error background intensity 
keV counts % counts gPS 

error gfit 
% 





Flags: m = a peak in a multiplet, M = last peak in a multiplet, ? = bad fit 
" 
I backround peak - will be subtracted from the peak above. 



Spectrum file: ENV94077 Date: 15-Sep-1994 Time: 8:52:41 

. se peaks were identified, but not used in the activity analysis: 

number 

2 
3 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 2 
27 
2 8 
3 7 
3 8 
3 9 
4 3 
4 4 
4 5 
'. 6 
47 
48 
5 1 
53 
56 
62 
6 3 
64 
65 
67 
7 1 
7 2 
8 2 
83 

channel 

55.1 
68.5 

302.1 
311.1 
320.0 
327.0 
337.8 
339.8 
350.4 
352.6 
362.2 
372.3 
374.5 
380.5 
396.2 
576.9 
745.4 
822.0 

1076.7 
1080.0 
1084.0 
1199.0 
1209.2 
1294.5 
1310.2 
1317.4 
1351.4 
1451.3 
1617.1 
2038.0 
2900.7 
3064.5 
3134.1 
3170.3 
3409.4 
3727.5 
3846.4 
5605.3 
5612.9 

energy 

12.39 
15.83 
74.90 
77.17 
79.40 
81.16 
83.87 
84.38 
87.05 
87.60 
90.01 
92.54 
93.10 
94.60 
98-55 

143.87 
186.24 
205.49 
269.46 
270.27 
271.29 
300.17 
302.73 
324.14 
328.08 
329.91 
338.43 
363.53 
405.17 
510.78 
727.43 
768.55 
786.03 
795.11 
855.16 
935.00 
964.87 
1406.32 
1408.22 

peak intensity (gps) 



Spectrum file: ENV94077 Date: 15-Sep-1994 

A S S O C I A T I O N  R E  

nuclide Peak 
number 

peak 
channel  

Peak 
energy 

peak 
usage 

100.00% 

100.00% 

116.99% 
98.10% 
92.90% 

100.00% 

100.00% 

92.68% 
100.80% 

86.74% 
75.86% 
99.19% 

103.70% 
64.03% 

100.00% 

134.58% 
109.94% 
100.00% 
108.15% 
103.20% 
118.17% 

99.87% 
106.48% 

98.70% 
102.26% 

90.90% 
60.90% 
83.82% 

105.15% 
129.20% 

91.94% 
96.72% 
92.15% 

100.00% 

105.22% 
19.58% 

100.00% 

105.22% 
94.56% 
86.23% 
99.68% 



Flags: C = check; nuclide is a part of an underdetermined solution 



Spectrum file: ENV94077 Date: 15-Sep-1994 Time: 8:52:41 

peak spectrum library 
# # energy 

keV 

spectrum 
energy 
keV 

463.01 

1281.26 

1461.09 

1155.53 
1377.95 

46.61 
81.16 
185.78 
363.53 
405.17 
463.01 
609.41 
609.41 
661.78 
665.58 

463.01 
580.28 
580.28 
609.41 
795.11 
806.28 
1001.20 
1155.53 
1377.95 

63-35 
87.05 

energy 
dif f . 
keV 

14.58 

-6.72 

-.34 

17.70 
-45.44 

-11.15 
.64 

-9.49 
16.98 
22.78 

.50 
-8.64 
-2.59 
-25.63 

6.08 

12.34 
-17.02 
-10.99 
-4.75 

.65 
-4.44 
37.30 
12.33 

-12.82 

3.56 
-.76 

full photopeak 
activity 
pci/g 

detection 
limit 
pci/g 





















G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  

FOR ENV94078 

Rockwell In.tVl/ Rocketdyne Enviromental Lab TlOO 
Sample description: SITE SURVEY - SOIL M22,N137,E198, ENV940078, 9/14/94 
Spectrum file name: ENVY4078 
Sample identifier : A4002 
Sample size : 4.3703+02 g 
Measured by : FCD 

Date of Activity Calculation : 14-Sep-1994 at 16:30:12 
Collect started on : 14-Sep-1994 at 16:30:12 
Collect ended on : 15-Sep-1994 at 6:27:23 

Decay time 0 years 0 days 0 hours 0 minutes 
Live time: 5.000E+04 s real time: 5.0233+04 s dead time: .46 % 

Calibration Files 

Shape calibration requested : CL032894 
Shape calibration used : CLO32894 

Created : 28-Mar-1994 11:11:55 
Modified : 28-Mar-1994 11:40:16 

Energy calibration requested : CL032894 
Energy calibration used : CL032894 

Created : 28-Mar-1994 11:12:27 
Modified : 28-Mar-1994 11:42:37 

'"ficiency calibration requested : CL032894 
ficiency calibration used : CL032894 

Created : 28-Mar-1994 11:12:54 
Modified : 28-Mar-1994 11:44:18 

Last search discrimination level: 3.00 
Last search FROM channel 12 TO channel 8180 
Last fitting discrimination level: 1.64 
Last fit FROM channel 1 TO channel 8192 
Identification enersv tolerance : .70 
Minimum intensity c 6 k .  factor : lo. 00 
Gamma reference library : C:\SAMPO\LIBRARY\LIBRARY.ILF 
with 38 isotopes and 191 gamma lines. 

MDA library name: C:\SAMPO\LIBRARY\LIB40693.ILF 
MDA energy tolerance: .7 0 keV 
MDAdecision limit 1-alpha: 95.00 % 
MDA detection limit 1-beta: 95.00 % 

Peaked backround file: C:\SAMPO\SPECTIUII\BW032894.PTF 
Energy tolerance for peaked backround subtraction: .7 0 keV 
Threshold factor for peak areas: 1.00 



Spectrum file: ENV94078 Date: 15-Sep-1994 Time: 6:27:23 

*,*a******* R A D I 0 N U C L I D E A N A L Y S I S  R E P 0 R T ******* 
'. .. 

number nuclide ~0nf.vahe -------- Activity ( pci/g) -------------- 
measured decay saturation 

corrected 

Flags: C = check; nuclide is a part of an underdetermined solution 



centroid error energy 
channel channel keV 

error 
keV 

significance 









~ e a k  centroid 
channel 

54.17 

56.84 

65.35 

68.46 

71.71 

79.08 

81.72 

106.05 

113.02 
131.70 
189.36 

203.32 
215.92 
240.88 
244.53 
248.35 
251.68 
256.04 

273.59 
294.62 
301.71 

303.16 

309.70 
311.15 
320.01 
326.91 
337.46 

339.09 

350.35 
352.36 
357.74 
362.04 
372.12 

374.14 

energy area error 
keV counts % 

background intensity 
counts gPs 

error 
% 

9.6 

16.8 

9.9 

4.2 

12.0 

15.4 

13.8 

8.5 

9.7 
8.4 
4.4 

5.2 
4.4 
15.5 
9.9 

12.6 
10.3 
3.7 

5.1 
9.1 
4.0 

8.5 

8.1 
3.4 
5.6 
4.1 
5.9 

9.2 

8.3 
9.0 

14.6 
3.7 
4.2 

6.8 







Flags: m = a peak in a multiplet, M = last peak in a multiplet, ? = bad fit 
B = backround peak - will be subtracted from the peak above. 



Spectrum file: ENV94078 

se peaks were identified, 

number 

2 
3 
4 
5 
6 
7 
8 
9 
11 
16 
17 
18 
2 1 
2 2 
2 3 
2 4 
2 5 
26 
2 7 
2 8 
29 
30 
31 
3 2 
'13 
34 
3 5 
36 
3 7 
3 8 
3 9 
40 
4 1 
42 r 
4 3 
4 7 
50 
5 1 
52 
57 
60 
6 2 
6 3 
71 
7 3 
74 
7 5 
7 6 
8 2 
8 3 
85 
86 
7 
$8 

channel energy 

Date: 15-Sep-1994 Time: 6:27:23 

but not used in the activity analysis: 

peak intensity (gps) 





n u c l i d e  Peak 
number 

169 

122 

7 8 
117 
1 4 1  

1 2  

139 

45 
6 6 

1 4  
6 8 
7 2 
7 7 
8 1  
9 5 

106  
110 
111 
116 
140  

94 
1 3  9 

97 
9 8 

1 0 5  
118 
122 
12  3 
127 
136 
1 4 5  
150 
153 
154 
155  
157 
158 
160 
164 
165  
166  
170 
1 7 1  
172 

D a t e :  15-Sep-1994 

A S S O C I A T I O N  R E  

peak 
channel 

5823.57 

2639.20 

1108.56 
2326.58 
3431.56 

189.36 

3317.27 

462.27 
954.33 

215.92 
967.71 

1034.68 
1098.32 
1179.69 
1405.51 
1843.46 
1917.90 
1943.79 
2314.56 
3345.95 

1401.96 
3317.27 

1544.71 
1552.87 
1815.24 
2430.70 
2639.20 
2654.30 
2870.98 
3214.94 
3724.35 
4x94. 44 
4466.45 
4519.84 
4605.52 
4814.89 
4936.04 
5106.83 
5492.19 
5522.78 
5587.06 
6016.53 
6133.61 
6153.12 

P e e  
energy 

Time: 

P 0 R T 

P e e  
usage 

100.00% 

100.00% 

143.73% 
94.12% 
88.68% 

100.00% 

100.00% 

45.64% 
100.95% 

97.52% 
94.68% 

106.68% 
102.12% 

98.16% 
101.33% 
105.57% 
101.84% 
119.48% 
115.36% 

95.36% 

100.00% 
100.00% 

133.01% 
113.07% 
129.16% 
109.36% 
100.00% 
123.50% 
114.53% 
102.79% 
102.48% 

93.23% 
99.08% 
87.75% 
97.51% 
97.91% 

100.34% 
101.20% 

87.07% 
93 .OX% 
96.56% 

100.09% 
87.87% 
67.86% 





Flags: C = check; nuclide is a part of an underdetermined solution 



Spectrum file: ENV94078 Date: 15-Sep-1994 Time: 6:27:23 

detection 
limit 
P W ~  

spectrum 
energy 
keV 

480.64 

energy 
dif f . 
keV 

-3.05 

full photopeak 
activity 
pCi/g 

peak spectrum library 
# # energy 

keV 







1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I 
) * 

13 
14 
15 
16 
17 
18 
19 
20 
2 1 

Bi- 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

















Spectrum file: ENV94095 Date: 30-Sep-1994 Time: 12: 11:17 

********* R A D I 0  N U C L I D E A N A L Y S I S  R E P 0 R T ******* 

number nuclide conf.value -------- Activity 
measured decay 

corrected 
saturation 

Flags: C = check; nuclide is a part of an underdetermined solution 



Spectrum file: ENV94095 Date: 30-Ssp-1994 Time: 12: 11: 17 

centroid 
channel 

error 
channel 

-11 
-14 
.10 
.04 
.03 
-27 
.28 
-18 
-17 
.09 
.15 
.17 
.19 
.11 
.17 
.08 
.07 
-02 
.12 
.11 
.20 

1.08 
.38 
.61 
.17 
.03 
.14 
-09 
.06 
-03 
.15 
.05 
.ll 
-02 
.02 
.14 
.66 
.10 
-41 
.17 
.38 
-20 
-32 
-26 
.36 
.16 
.06 
.25 
.24 
.10 
.46 
.36 . LO 

energy 
keV 

16-25 
46.64 
63.34 
74.91 
77.17 
83.93 
84.62 
86.93 
87.52 
90.00 
92.65 
93.33 
99.69 
129.02 
134.03 
186.05 
209.26 
238.67 
241.07 
242.07 
270.15 
271.19 
274.37 
276.27 
277.59 
295.25 
300.06 
327.98 
338.35 
351.98 
409.46 
463.01 
510.88 
583.25 
609.38 
661.64 
665.49 
727.23 
763.41 
768.44 
772.20 
795.07 
806.41 
830.76 
835.66 
860.68 
911.23 
934.13 
964.76 
969.03 
1000.86 
1098.93 
1120.42 

error 
keV 

.10 

.11 

.10 
-10 
.10 
.12 
.12 
.11 
.11 
.10 
-11 
.11 
-11 
.10 
.ll 
.10 
.10 
.10 
.10 
.10 
.ll 
-29 
.14 
.18 
.11 
.10 
.ll 
.10 
.10 
.10 
.ll 
.10 
.10 
.10 
.10 
.11 
.19 
.10 
.14 
-11 
.14 
.11 
.13 
.12 
.13 
.ll 
-10 
-12 
-12 
.10 
.15 
-13 
.10 

significance 





peak centroid 
channel 

energy ' area error 
keV counts % 

background intensity 
counts gPS 

error 
% 

8.9 

11.0 

10.1 

5.7 

5.3 

17.6 

18.6 

15.7 

11.2 

6.6 
10.0 

11.2 

11.2 
9.1 
12.0 
5.9 

5.9 
5.2 

7.5 
7.3 
9.0 

29.9 
21.0 
31.2 
9.0 
4.8 

8.1 
6.2 
5.5 
4.7 

9.9 
6.2 
7.1 

4.9 



Flags: m = a peak in a multiplet, M = last peak in a multiplet, ? = bad fit 
B = backround peak - will be subtracted from the peak above. 

-2 - 



Spectrum file: ENV94095 Date: 30-Sep-1994 Time: 12:11:17 

, .se peaks were identified, but not used in the activity analysis: 

number 

1 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
21 
2 2 
24 
27 
28 
2 9 
3 3 
38 
4 0 
4 2 
44 
49 
52 
5 0 

channel 

68.9 
302.2 
311.2 
338.2 
340.9 
350.1 
352.4 
362.3 
372.9 
375.6 
400.9 
1079.9 
1084.0 
1104.3 
1199.0 
1310.2 
1351.4 
2038.6 
2900.5 
3064.6 
3170.7 
3312.9 
3846.7 
4381.3 
6350.8 

energy 

16.25 
74.91 
77.17 
83.93 
84.62 
86.93 
87.52 
90.00 
92.65 
93.33 
99.69 

270.15 
271.19 
276.27 
300.06 
327.98 
338.35 
510.88 
727.23 
768.44 
795.07 
830.76 
964.76 
1098.93 
1593 -01 

peak intensity (gps) 



Spectrum file: ENV94095 Date: 30-Sep-1994 Time: 12: 11: 17 

Peak 
channel 

Peak 
energy 

1460.89 

661.64 

277.59 
583.25 
763.41 
860.68 

46.64 

238.67 

242.07 
274.37 
295.25 
351.98 

peak 
usage 

100.00% 

100.00% 

121.36% 
106.65% 
57.71% 
66.81% 

100.00% 

100.00% 

97.96% 
42.13% 
97.14% 
104.62% 



Flags: C = check; nuclide is a part of an underdetermined solution 



Spectrum file: ENV94095 Date: 30-Sep-1994 Time: 12:11:17 

........................... M D A 

ieak spectrum 
if 

library 
energy 
keV 

477 -59 

1274.54 

1460.75 

834.81 

122.06 
136.43 

810.75 
863.94 

1173.23 
1332.51 

lll5.52 

702 -50 
871.10 

spectrum 
energy 
keV 

463.01 

1300.42 

1460.89 

835.66 

129.02 
129.02 

806.41 
860.68 

1154.94 
1300.42 

1120.42 

727.23 
860.68 

energy full photopeak detection 
diff . activity limit 
keV pCi/g pCi/g 



















G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  
\ FOR ENV94079 

Rockwell IntSl/ Rocketdyne Environmental Lab TlOO 
Sample description: SITE SURVEY - SOIL -140 uR/hr, ENV940079, 9/14/94 
Spectrum file name: ENV94079 
Sample identifier : A4003 
sample size : 3.430Ef02 g 
Measured by : FCD 

Date of Activity Calculation : 14-Sep-1994 at 15: 8:58 
Collect started on : 14-Sep-1994 at 15: 8:58 
Collect ended on : 14-Sep-1994 at 16: 9:37 

Decay time 0 years 
Live time: 3.6003+03 s real time: 3.6393+03 s 

Calibration Files 

Shape calibration requested : CL03289-4 
Shape calibration used : CL032894 

Created : 28-Mar-1994 
Modified : 28-Mar-1994 

Energy calibration requested : CL032894 
Enerav calibration used : CL032894 

Created : 28-Mar-1994 
M o d i y "  I 7 4 

ficiency calibration re ted : CM090794 
Efficiency calibration use c 

Created : 28-Mar-1994 
Modified : 28-Mar-1994 

Last search discrimination level: 3.00 
Last search FROM channel 12 TO channel 
Last fitting discrimination level: 1.64 
Last fit FROM channel 1 TO channel 
Identification energy tolerance : .70 
Minimum intensitv conv. factor : 10.00 

0 days 0 hours 0 minutes 
dead time: 1.07 % 

Gamma reference iibrary : C:\SAMPO\LIBRARY\LIBRARY.ILF 
with 38 isotopes and 191 gamma lines. 

MDA library name: C:\SAMPO\LIBRARY\MDALIBl.ILF 
MDA energy tolerance: .70 keV 
MDA decision limit 1-alpha: 95.00 % 
MDA detection limit 1-beta: 95.00 % 

Peaked backround file: C:\SWO\SPECTRA\BWO32894.PTF 
Energy tolerance for peaked backround subtraction: -70 keV 
Threshold factor for peak areas: 1.00 



Spectrum file: ENV94079 Date: 14-Sep-1994 Time: 16: 9:37 

********** R A D I 0 N U C L I D E A N A L Y S I S  R E P 0 R T ******* 
i 

measured decay 
corrected 

saturation 

lags: C = check; nuclide is a part of an underdetermined solution 



Spectrum file: ENV94079 Date: 14-Sep-1994 Time: 16: 9:37 

peak 
no 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 
23 
4 
5 
2 6 
27 
28 
2 9 
30 
3 1 
32 
33 
3 4 
35 
3 6 
3 7 
3 8 
39 
4 0 
4 1 
42 
4 3 
44 
45 
4 6 
47 
4 8 
49 
5 0 
51 

? 
3 

centroid 
channel 

55.30 
66.70 
69.37 
80.18 
105.95 
112.59 
189.42 
203.41 
216.04 
256.04 
273.66 
302.00 
311.03 
319.86 
326.92 
337.98 
350.63 
352.76 
361.97 
372.13 
373.92 
380.95 
392.87 
396.03 
414.61 
421.38 
425.10 
435.01 
438.30 
443.01 
446.79 
453.24 
459.92 
463.73 
576.20 
577.74 
618.07 
635.70 
654.68 
743.69 
745.71 
804.61 
809.33 
816.33 
821.40 
824.74 
943.78 
954.35 
967.70 
1024.61 
1034.57 
1077.13 
1084.03 

P E A K  S E A R C H  R E P O R  

error energy 
channel keV 

error significance 
keV 







peak centroid 
no channel 

energy area error background- intensity 
keV counts % counts gPs 

12.43 1.3000E+03 7.8 4.35853+03 1.1556E+02 
12.60 1.42423+03 2.9 
15.36 1.15303+03 11.6 4.13143+03 7.5128E+01 
14.88 2.95763+02 12.7 
15.78 1.55713+03 3.6 
16.04 1.43473+03 9.8 4.06903+03 8.7661E+01 
15.78 1.55713+03 3.6 
16.46 4.9054E-i-02 13.7 
18.82 5.45653+02 11.4 3.77963+03 2.63703+01 
18.55 3.34213+02 8.6 

error 
% 





Flags: m = a peak in a multiplet, M = last peak in a multiplet, ? = bad fit 
B = backround peak - will be subtracted from the peak above. 



Spectrum file: W 9 4 0 7 9  Date: 14-Sep-1994 Time: 16: 9:37 

w e  peaks were identified, but not used in the activity analysis: 

number 

1 
2 
3 
4 
5 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2 
2 3 
2 4 
2 5 
26 
2 7 
2 8 
29 
30 
31 
33 
3 5 
36 
41 
4 2 
4 4 
4 5 
4 6 
52 
5 3 
58 
59 
6 0 
6 1 
6 2 
63 
64 
65 
7 1 
7 2 
7 3 
79 
8 0 
86 
87 
8 9 
9 0 
-41 
3 2 

channel 

55.3 
66.7 
69.4 
80.2 
106.0 
302.0 
311.0 
319.9 
326.9 
338.0 
350.6 
352.8 
362.0 
372.1 
373.9 
380.9 
392.9 
396.0 
414.6 
421.4 
425.1 
435.0 
438.3 
443.0 
446.8 
459.9 
576.2 
577.7 
745.7 
804.6 
816.3 
821.4 
824.7 
1077.1 
1084.0 
1198.9 
1209.3 
1255.9 
1293.7 
1317.5 
1330.5 
1335.3 
1350.9 
1616.2 
1620.4 
1704.4 
2130.0 
2286.5 
2724.7 
2804.1 
2959.7 
2963.6 
3056.2 
3064.1 

energy 

12.43 
15.36 
16.04 
18.82 
25.44 
74.88 
77.15 
79.37 
81.14 
83.92 
87.10 
87.63 
89.95 
92.50 
92.95 
94.71 
97.71 
98.50 
103.17 
104.87 
105.80 
108.29 
109.11 
110.30 
111.25 
114.54 
143.71 
144.10 
186.32 
201.11 
204.06 
205.33 
206.17 
269.55 
271.29 
300.13 
302.76 
314.44 
323.94 
329.91 
333.19 
334.40 
338.30 
404.94 
405.98 
427.06 
533.88 
573.19 
683.24 
703.16 
742.24 
743.22 
766.48 
768.46 

peak intensity (gps) 





Spectrum file: ENV94079 Date: 14-Sep-1994 Time: 16: 9:37 

)a************* P E A K A S S 0 C I A T I 0  N R E P 0 R T ************** 

nuclide peak peak 
number channel 

P e e  
energy 

P e e  
usage 



: Flags: C = check; nuclide is a part of an underdetermined solution 



library 
energy 
keV 

477.59 

1274.54 

1460.75 

834.81 

spectrum energy f u l l  photopeak detection 
energy d i f f  . ac t iv i ty  l i m i t  
keV keV pCi/g pCi/g 



















SAMPO 90, 1990 PA,MN,JR. 4-0ct-1994 15:49:20 

G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  

FOR ENV94096 

Rockwell Int8l/ Rocketdyne Environmental Lab TlOO 
sample description: ENVSS - SOIL jf.8012 7-12" DEPTH, ENV940096, 9/28/94 
Spectrum file name: ENV94096 
Sample identifier : SITESURV 
Samvle size : 7.190~+02 o -. .- -- 7 

~easured by : FCD 

Date of Activity Calculation : 30-Sep-1994 at 12:50:32 
Collect started on : 30-Sep-1994 at 12:50:32 
Collect ended on : 30-Sep-1994 at 14:47:24 

Decay time 0 years 
Live time: 7.000E+03 s real time: 7.0123+03 s 

Calibration Files 

Shape calibration requested : CMO9159-4 
Shape calibration used : CM091594 

Created : 15-Sep-1994 
Modified : 15-Sep-1994 

Energy calibration requested : CM091594 
Energy calibration used : CM091594 

Created : 15-Sep-1994 
Modified : 15-Sep-1994 

-ficiency calibration requested : CM091594 
Efficiency calibration used : CM091594 

Created : 15-Sep-1994 
Modified : 15-Sep-1994 

Last search discrimination level: 3.00 
Last search FROM channel 12 TO channel 
Last fitting discrimination level: 1.64 
Last fit FROM channel 1 TO channel 
Identification energy tolerance : .70 
Minimum intensity conv. factor : 10.00 

0 days 0 hours 0 minutes 
dead time: -17 % 

Gamma reference library : C:\SAMPO\LIBRARY\LIBRAW.ILF 
with 38 isotopes and 191 gamma lines. 

MDA library name: C:\SAMPO\LIBRARY\MDALIBl.ILF 
MDA energy tolerance: .7 0 keV 
MDA decislon limit 1-alpha: 95.00 % 
MDA detection limit 1-beta: 95.00 % 

Peaked backround file: C:\SBO\SPEm\BMO91594.PTF 
Energy tolerance for peaked backround subtraction: -70 keV 
Threshold factor for peak areas: 1.00 

Report Reviewed and 
conforms to N0010P000028 BY: 



Spectrum file: ENV94096 Date: 30-Sep-1994 Time: 14:47:24 

********** R A D I 0  N U C L I D E i- A N A L Y S I S  R E P 0 R T ******* 

measured decay 
corrected 

saturation 

Flags: C = check; nuclide is a part of an underdetermined solution 



peak 
no 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
2 2 
2 3 
1 
J 

26 
2 7 
2 8 
29 
30 
31 
32 
33 
3 4 
35 
36 
3 7 
3 8 
39 
4 0 
4 1 
42 
4 3 
44 
4 5 
4 6 
4 7 
4 8 
49 
50 
5 1 

> 

centroid 
channel 

55.47 
68.91 
182.40 
189.90 
216.13 
256.38 
302.16 
311.21 
339.21 
349.21 
351.84 
362.31 
372.47 
375.55 
424.05 
518.00 
576.73 
744.75 
837.35 
865.49 
954.49 
964.05 
967.92 
1077.71 
1080.39 
1108.85 
1179.95 
1199.41 
1310.25 
1351.53 
1405.74 
1634.31 
1848.08 
2031.78 
2038.41 
2243.95 
2326.84 
2430.90 
2639.38 
2656.23 
2900.87 
3064.51 
3133.01 
3170.40 
3332.26 
3431.81 
3633.39 
3723.76 
3846.74 
3863.71 
4466.89 
4936.42 
5492.17 

error 
channel 

.16 

.14 

.57 

.18 

.49 

.05 

.05 

.03 

.15 

.32 

.08 

.09 

.13 

.12 

.21 

.10 
-18 
.03 
.07 
-50 
.01 
.11 
.08 
.93 
.22 
.15 
.20 
.12 
-13 
.05 
.03 
.17 
-11 
-35 
.07 
.37 
.04 
.04 
.I0 
.40 
.14 
.24 
.15 
.12 
-35 
.14 
-06 
.25 
.12 
.07 
.08 
.20 
.16 

energy 
keV 

12.86 
16.24 
44.79 
46.67 
53.27 
63.39 
74.89 
77.16 
84.19 
86.71 
87.37 
90.00 
92.55 
93.32 
135.50 
129.07 
143.80 
186.01 
209.26 
216.32 
238.67 
241.07 
242.04 
269.60 
270.28 
277.42 
295.28 
300.17 
328.00 
338.37 
351.99 
409.39 
463.05 
509.17 
510.83 
562.43 
583 .24 
609.36 
661.69 
665.92 
727.33 
768.41 
785.61 
794.99 
835.63 
860.62 
911.22 
933.90 
964.77 
969.03 
1120.43 
1238.26 
1377.68 

error 
keV 

.11 
-11 
.17 
.11 
.16 
.10 
.10 
.10 
.11 
-13 
.10 
.10 
.11 
-10 
.11 
.10 
.11 
.10 
-10 
.16 
.10 
.10 
.10 
.25 
.11 
.11 
.11 
.10 
.11 
.10 
.10 
.11 
.10 
.13 
.10 
.14 
.10 

- .10 
.10 
.14 
-11 
.12 
.11 
.10 
-13 . 11 
.10 
.12 
.10 
-10 
.10 
.11 
.ll 

significance 





peak centroid 
channel 

energy area error 
keV counts % 

background intensity 
counts gPs 

error 
8 

11.5 

10.6 

18.8 
9.8 

20.6 

6.8 

5.6 

5.3 

8.5 

14.9 

6.5 

6.8 
8.5 

7.9 

11.7 
6.9 
11.2 

5.4 

6.2 
34.6 
5.2 

7.2 
6.6 
61.5 
13.9 
8.2 
5.1 

6.7 

gfit  

.6 

.9 

1.0 
1.0 

1.0 

.6 

1.6 

1.6 

1.2 

1.2 

1.2 

1.2 
1.2 

1.2 

1.1 
.7 
.7 

-9 

.7 
2.2 
1.1 

1.1 
1.1 
.6 
.6 
.6 

1.3 

1.1 
-8 

1.4 
1.4 

.7 
1.4 
1.4 



Flags: m = a peak in a multiplet, M = last peak in a multiple 
B = backround peak - will be subtracted from the peak above. d fit 



Spectrum file: ENV94096 Date: 30-Sep-1994 Time: 14:47:24 

3se peaks were identified, but not used in the activity analysis: 

channel 

55.5 
68.9 
182.4 
302.2 
311.2 
339.2 
349.2 
351.8 
362.3 
372.5 
375.5 
424.1 
576.7 
1077.7 
1080.4 
1199.4 
1351.5 
2031.8 
2038.4 
2243.9 
2900.9 
3064.5 
3133.0 
3170.4 
3846.7 
5613.8 
6349.6 

energy 

12.86 
16.24 
44.79 
74.89 
77.16 
84.19 
86.71 
87.37 
90.00 
92.55 
93.32 
105.50 
143.80 
269.60 
270.28 
300.17 
338.37 
509.17 
510.83 
562.43 
727.33 
768.41 
785.61 
794.99 
964.77 
1408.17 
1592.70 

peak intensity (gps) 



n u c l i d e  p e a k  
nuntber 

5 5 

39 

26 
37 
46 

4 

2 1  

5 
2 3 
2 7 
3 1  

2 7 
2 9 
5 9 

3 8 
3 9 
40 
4 8 
51 
52 
5 3 
56 
6 1 
62 
63  

2 2 

1 8  

1 6  
1 9  
3 2 
33  
4 5 
4 7 
5 0  
5 7 
6 0 

20 

6 

1 8  

D a t e :  30-~ep-1994 Time: 14:47:24 

A S S 0 C I  A T I 0  N R E P 0 R T ************** 

peak 
channel 

5823.72 

2639.38 

1108.85 
2326.84 
3431.81 

189.90 

954.49 

216.13 
967.92 

1179.95 
1405.74 

1179.95 
1310.25 
6461.90 

2430.90 
2639.38 
2656.23 
3723.76 
4466.89 
4936.42 
5492.17 
6016.06 
6894.55 
7034.98 
7366.29 

964.05 

744.75 

518.00 
837.35 

1634.31 
1848.08 
3332.26 
3633.39 
3863.71 
6331.32 
6501.33 

865.49 

256.38 

744.75 

Peak 
energy 

peak  
usage 

100.00% 

100.00% 

123.56% 
99.98% 
67.09% 

100.00% 

100.00% 

93.20% 
91.65% 

103.06% 
101.53% 

103.06% 
4.70% 

127.76% 

110.09% 
100.00% 
122.57% 

86.80% 
103.09% 

93.32% 
81.53% 
89.23% 

108.88% 
94.62% 
67.57% 

100.00% 

132.88% 
105.41% 
101.60% . 92.24% 

95.61% 
88.07% 
87.52% 

104.10% 
72.20% 

100.001 

100.00% 

F lags :  C = check ;  n u c l i d e  is a part o f  a n  underdetern t ined  so lu t i on  





Spectrum file: EM194096 Date: 30-Sep-1994 Time: 14 : 47 : 24 

,eak spectrum library spectrum energy full photopeak detection 
# # energy energy diff. activity limit 

keV keV keV pci/g P C ~ / S  



















G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  

FOR ENV94097 

Rockwell Intel/ Rocketdyne Environmental Lab TlOO 
Sample description: ENVSS - SOIL #4013 MIX 0-12", ENV940097, 9/28/94 
Spectrum file name: ENV94097 
Sample identifier : SITESURV 
Sample size : 6.7503+02 g 
Measured by : FCD 

Date of Activity Calculation : 30-Sep-1994 at 15:15:16 
Collect started on : 30-sep-1994 at 15:15:16 
Collect ended on : 1-Oct-1994 at 5:10:11 

Decay time 0 years 0 days 0 hours 0 minutes 
Live time: 5.000E+04 s real time: 5.010E+04 s dead time: .19 % 

Calibration Files 

Shape calibration requested : CMO91592 
Shape calibration used : CM091594 

Created : 15-Sep-1994 16: 8: 5 
Modified : 15-Sep-1994 16:32:32 

Energy calibration requested : CM091594 
Energy calibration used : CM091594 

Created : 15-Sep-1994 16: 7:38 
Modified : 15-Sep-1994 16:44:18 

,,ficiency calibration requested : CM091594 
Efficiency calibration used : CMO91594 

Created : 15-Sep-1994 16: 7:11 
Modified : 15-Sep-1994 16:45:18 

Last search discrimination level: 3.00 
Last search FROM channel 12 TO channel 8180 
Last fitting discrimination level: 1.64 
Last fit FROM channel 1 TO channel 8192 ;. 
Identification energy tolerance : .70 
Minimum intensity conv. factor : 10.00 
Gamma reference library : C:\SZMPO\LIBRARY\LIBRARY.ILF 
with 38 isotopes and 191 gamma lines. 

MDA library name: C:\SAMPO\LIBRARY\MDALIBl.ILF 
MDA energy tolerance: .7 0 keV 
PlDA decislon limit I-alpha: 95.00 % 
MBA detection limit 1-beta: 95.00 % 

Peaked backround file: C:\SAMPO\SPECTRA\BMO91594.PTF 
Energy tolerance for peaked backround subtraction: .70 keV 
Threshold factor for peak areas: 1.00 

Report Reviewed and 
Conforms to N0010P000028 By: 



Spectrum file: ENV94097 Date: 1-Oct-1994 Time: 5:10:11 

********** R A D I 0 N U C L I D E A N A L Y S I S  R E P 0 R T ******* 

measured decay 
corrected 

l.787E+Ol 

saturation 

'.ags: C = check; nuclide is a part of an underdetermined solution 



centroid 
channel 

error 
channel 

.26 
-37 
.40 
.17 
-55 
.27 
.67 
.06 
.61 
.22 
.03 
.41 
.13 
.19 
.14 
.44 
-04 
.19 
.15 
.28 
.25 
.16 
.ll 
.05 
.08 
.09 
.50 
.13 
.35 
.17 
.32 
.35 
-21 
-14 
.05 
.16 
.09 
.04 
.24 
.37 
.03 .. 22 
.16 
.01 
.03 
.02 
.31 
.30 
.24 
.26 
.16 
.31 
-07 

energy 
keV 

error 
keV 

.12 
-14 
.14 
.ll 
-17 
-12 
-20 
.10 
.18 
-11 
.10 
.14 
.ll 
.11 
.ll 
.15 
.10 
.ll 
.ll 
.12 
.12 
.ll 
.10 
.10 
.10 
.10 
.16 
.ll 
-13 
.ll 
.13 
-13 
.11 
.ll 
.10 
.ll 
-10 
.10 
-12 
.14 
.10 
.ll 
.ll 
.10 
.10 
-10 
.13 
.13 
.12 
.12 
.ll 
-13 
.10 

significance 







Spectrum file: ENV94097 Date: 1-Oct-1994 Time: 5: 10: 11 

F I T R E P 0 R T ..................... 

peak centroid 
channel 

45.31 

54.84 

56.39 

68.06 

70.39 

80.65 

189.55 

201.70 

216.09 

256.34 

273.16 
294.36 
301.55 

302.59 

309.76 

311.33 

energy area error background intensity 
keV counts 8 counts gPS 

error 
% 

18.6 

41.7 

43.6 

11.9 

36.0 

15.2 

6.2 

24.7 

12.4 

5.3 

23.0 
8.3 
35.5 

25.0 

51.6 

7.1 





Flags: m = a peak in a multiplet, M = last peak in a multiplet, ? = bad fit 
B = backround peak - will be subtracted from the peak above. 



channel 

68.1 
80.7 
294.4 
301.5 
302.6 
309.8 
311.3 
320.3 
327.2 
337.6 
340.3 
350.2 
352.3 
362.3 
372.7 
375.8 
396.0 
400.6 
421.7 
424.9 
435.9 
439.0 
576.8 
797.6 
822.3 
1010.2 
1079.1 
1081.3 
1151.6 
1199.3 
1351.4 
1362.0 
2032.1 
2038.1 
2180.0 
2244.6 
2596.0 
2900.7 
3055.7 
3064.4 
3133.4 
3170.3 
3311.8 
3846.7 
4427.1 
5613.0 
6349.0 

energy 

16.03 
19.19 
72-93 
74.74 
75.00 
76.80 
77.19 
79.44 
81.19 
83.79 
84.48 
86.97 
87.49 
89.99 
92.61 
93.37 
98.45 
99.60 
104.91 
105.73 
108.49 
109.26 
143.82 
199.28 
205.49 
252. 66 
269.94 
270.50 
288.16 
300.14 
338.34 
341.00 
509.24 
510.77 
546.38 
562.60 
650.81 
727.30 
766.21 
768.37 
785.70 
794.98 
830.48 
964.77 
1110.43 
1407.98 
1592.57 

peak intensity (gps) 

spectrum file: ENV94097 Date: 1-oct-1994 Time: 5:10:11 

ase peaks were identified, but not used in the activity analysis: 

number 

4 
6 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2 3 
24 
2 5 
26 
2 7 
28 
2 9 
3 0 
31 
3 2 
3 6 
39 
4 0 
4 7 
5 0 
5 1 
54 
56 
58 
59 
66 
67 
69 
70 
7 3 
76 
7 9 
8 0 
8 3 
84 
86 
94 
9 9 
108 
116 



nuclide peak 
channel 

peak 
energy 

1460.82 

661.67 

277.40 
583.22 
763.27 
860.61 
1094.49 

46.59 

115.27 
238.67 

53.26 
242.03 
258.67 
274.87 
295.26 
351.96 
487.29 
839.06 

295.26 
328.02 
452.68 
1078.84 
1512.85 
1620.63 

609.33 
661.67 
665.57 
806.23 
934.07 
1120.39 
1155.25 
1238.22 
1280.95 
1377.76 
1385.37 
1401.50 
1509.17 
1543.45 
1583.31 
1599.50 
1661.26 
1729.59 
1764.50 
1847.51 

401.98 

241.04 

peak 
usage 

100.00% 

100.00% 

113.31% 
106.04% 
88.00% 
82.08% 
31.86% 

100.00% 

104.69% 
98.08% 

138.32% 
91.25% 
99.80% 
96.01% 
101.85% 
99.62% 
104.17% 
88.92% 

101.85% 
4.16% 
80.60% 
98.25% 
77.21% 
110.05% 

110.15% 
100.00% 
122.69% 
106.12% 
111.29% 
104.57% 
100.28% 
94.86% 
124.61% 
88.74% 
83.10% 
108.00% 
93.64% 
57.44% 
166.18% 
85.25% 
93.21% 
81.11% 
89.40% 
79.79% 

100.00% 

100.00% 



Flags: C = check; nuclide is a part of an underdetermined solution 



Spectrum file: ENV94097 Date: 1-0ct-1994 Time: 5:10:11 

'eeak spectrum library spectrum energy full photopeak detection 
# # energy energy diff. activity 1 imit 

keV keV keV pCi/g pCi/g 



















SAMPO 90, 1990 PA,MN,JR. 18-Aug-1995 9:30:19 

G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  

FOR ENV95102 

Rockwell Intll/ Rocketdyne Environmental Lab TlOO 
Sample description: AREA IV HSPOT TlOO(KlO), ENV950102, 8/10/95 
SDectrum file name: ENV95102 
sample identifier : McGINNIS 
sample size : 6.7703+02 g 
Measured by : FCD 

Date of Activity Calculation : 10-Aug-1995 at 10:31:46 
Collect started on : 10-Aug-1995 at 10:31:46 
Collect ended on : 10-Aug-1995 at 12:28:39 

Decay time 0 years 0 days 0 hours 0 minutes 
Live time: 7.000E+03 s real time: 7.0133+03 s dead time: -19 % 

Calibration Files 

Shape calibration requested : CM010495 
Shape calibration used : CM010495 

Created : 5-Jan-1995 9:39:36 
Modified : 5-Jan-1995 10:13:15 

Energy calibration requested : CM010495 
Energy calibration used : CM010495 

Created : 5-Jan-1995 9:39: 3 
Modified : 5-Jan-1995 9:48:50 

ficiency calibration requested : CM010495 
-,ficiency calibration used : CMOl0495 

Created : 5-Jan-1995 9:38:20 
Modified : 5-Jan-1995 9:49:53 

Last search discrimination level: 3.00 
Last search FROM channel 12 TO channel 8180 
Last fitting discrimination level: 1.64 
Last fit FROM channel 1 TO channel 8192 
Identification energy tolerance : .70 - 
Minimum intensity conv. factor : 10.00 
Gamma reference library : C:\SAMPO\LIBRARY\LIBRARY.ILF 
with 38 isotopes and 191 gamma lines. 

MDA library name: C:\SAMPO\LIBRARY\MDALIBlA.ILF 
MDA energy tolerance: -7 0 keV 
MDA decision limit l-alpha: 95.00 % 
MDA detection limit l-beta: 95.00 % 

Peaked backround file: C:\SAP4PO\SPECTRA\BH020895.PTF 
Energy tolerance for peaked backround subtraction: .70 keV 
Threshold factor for peak areas: 1.00 

Report Reviewed and / 
Conforms to N0010P000028 By: a :  ? / / g i g  



Spectrum file: ENV95102 Date: 10-Aug-1995 Time: 12:28:39 

9-******** R A D I O N U C L I D E  A N A L Y S I S  R E P 0 R T ******* 

number nuclide conf.value -------- Activity 
measured decay 

corrected 
saturation 

Flags: C = check; nuclide is a part of an underdetermined solution 



Spectrum file: ENV95102 Date: 10-Aug-1995 Time: 12:28:39 

Peak centroid error energy 
no channel channel keV 

error 
keV 

significance 









Spectrum file: ENV95102 Date: 10-Aug-1995 Time: 12:28:39 

p E A K F 1 T R E P 0 R T ..................... 
: 

centroid 
channel 

55.30 

68.01 

energy area error 
keV counts % 

background intensity 
counts mts 

error 
% 





Flags: m = a, peak in a multiplet, M = last peak in a multiplet, ? = bad f i t  
B = backround peak - w i l l  be subtracted from the peak above. 



Spectrum file: ENV95102 Date: 10-Aug-1995 Time: 12:28:39 

j rse peaks were identified, but not used in the activity analysis: 

number 

1 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
18 
20 
2 4 
3 2 
33 
3 4 
40 
4 5 
46 
4 7 
4 8 
4 9 
5 1 
57 
6 7 
68 
7 3 

channel 

55.3 
302.0 
311.0 
320.0 
327.0 
338.6 
350.0 
352.1 
362.0 
371.9 
374.2 
576.5 
667.9 
946.4 
1199.6 
1310.8 
1351.6 
2038.3 
2805.4 
2901.3 
3064.7 
3134.3 
3170.8 
3274.6 
3847.2 
5614.1 
5800.8 
6350.1 

energy 

12.85 
74.85 
77.10 
79.37 
81.11 
84.04 
86.88 
87.42 
89.91 
92.38 
92.97 

143.70 
166.68 
236.50 
300.12 
328.06 
338.29 
510.65 
703.15 
727.20 
768.21 
785.68 
794.84 
820.90 
964.58 
1407.80 
1454.62 
1592.32 

peak intensity (gps) 



Spectrum file: ENV95102 

nuclide P e e  
number 

69 

4 3 

30 
41 
54 

3 

2 5 

4 
2 7 
3 1 
35 
5 3 

3 6 
4 2 
43 
4 4 
50 
5 6 
6 0 
6 1 
62 
6 3 
64 
6 5 
6 6 
70 
71 
75 
76 
7 7 
7 8 

37 

19 

26 

21 

17 
19 
22 
3 8 
39 
5 2 

Date: 10-Aug-1995 

A S S O C I A T I O N  R E  

peak 
channel 

5825.07 

2639.79 

1109.58 
2327.24 
3431.61 

189.34 

954.49 

215.67 
968.00 
1179.97 
1405.78 
3347.93 

1553.04 
2431.26 
2639.79 
2654.97 
3215.57 
3725.51 
4467.46 
4606.69 
4937.33 
5108.54 
5493.22 
5525.27 
5588.17 
6018.65 
6134.47 
6625.66 
6896.84 
7036.19 
7367.27 

1603.60 

617.53 

963.80 

744.84 

517.72 
617.53 
837.32 
1634.29 
1848.58 
3333.72 

P e e  
energy 

peak 
usage 

100.00% 

100.00% 

101.79% 
102.09% 
88.56% 

100.00% 

100.00% 

105.00% 
94.51% 
99.83% 
104.72% 
72.05% 

78.18% 
108.84% 
100.00% 
118.40% 
103.82% 
103.66% 
97.28% 
84.33% 
102.23% 
113.66% 
93.05% 
74.67% 
102.74% 
95.76% 
55.75% 
130.85% 
88.67% 
92.87% 
79.71% 

100.00% 

100.00% 

100.00% 

124.43% 
100.00% 
109.96% 
104.73% 
115.66% 
85.50% 



Flags: C = check; nuclide is a part of an underdetermined solution 



Spectrum file: ENV95102 Date: 10-Aug-1995 Time: 12:28:39 

detection 
limit 
pci/g 

spectrum 
energy 
keV 

463.04 

1281.03 

1460.70 

1155.14 
1377.50 

409.26 
609.25 

energy full photopeak 
diff. activity 
keV pCi/g 

14.55 O.OOOE+00 

peak spectrum library 
# # energy 

keV 











SXGO 90, 1990 PA,MN,JR. 17-AUg-1995 17:55:23 

G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  
i 

FOR ENV95104 

Rockwell Int81/ Rocketdyne Enviromental Lab TlOO 
Sample description: AREA IV HSPOT TO64 10KDPM SURF, ENV950104, 8/15/95 
Snectrum file name: ENV95104 
saample identifier : PRITCHET 
sample size : 7,22OE+O2 g 
Measured by : FCD 

Date of Activity Calculation : 16-Aug-1995 at 11:14:28 
Collect started on : 16-Aug-1995 at 11:14:28 
Collect ended on : 16-Aug-1995 at 13:14: 6 

Decay time 0 years 0 days 0 hours 0 minutes 
Live time: 7.000E+03 s real time: 7.1783+03 s dead time: 2.48 % 

Calibration Files 

Shape calibration requested : CM010495 
Shape calibration used : CM010495 

Created : 5-Jan-1995 9:39:36 
Modified : 5-Jan-1995 10: 13 : 15 

Energy calibration requested : CM010495 
Energy calibration used : CMO10495 

Created : 5-Jan-1995 9:39: 3 
Modified : 5-Jan-1995 9:48:50 

-. riciency calibration requested : CM010495 
uficiency calibration used : CM010495 

Created : 5-Jan-1995 . 9:38:20 
Modified : 5-Jan-1995 9:49:53 

Last search discrimination level: 3.00 
Last search FROM channel 12 TO channel 8180 
Last fitting discrimination level: 1.64 
Last fit FROM channel 1 TO channel 8192 
Identification energy tolerance : .70 
Minimum intensity conv. factor : 10.00 
Gamma reference library : c:\sAMPo\LIBRARY\LIBRARY.ILF 
with 38 isotopes and 191 gamma lines. 

MDA library name: C:\SAMPO\LIBRARY\MDALIBlA.ILF 
MDA energy tolerance: .70 keV 
MDAdecision limit 1-alpha: 95.00 % 
MDA detection limit 1-beta: 95.00 % 

Peaked backround file: C:\SXGO\SPECTRA\BM020895.PTF 
Energy tolerance for peaked backround subtraction: .7 0 keV 
Threshold factor for peak areas: 1.00 

Report Reviewed and 
Conforms to N0010P000028 By: 



Spectrum f i le:  ENV95104 Date: 16-Aug-1995 Time: 13:14: 6 

******* R A D I 0  N U C L I D E A N A L Y S I S  R E P 0 R T ******* 

number nuclide conf:value -------- ~ ~ t i ~ i t ~  ( p~ i /g )  -------------- 
measured decay saturation 

corrected 

Flags: C = check; nuclide is a part of an%nderdetermined solution 



centroid 
channel 

53.80 
92.69 
130.49 
132.11 
148.73 
152.06 
302.03 
308.18 
311.40 
351.44 
362.11 
373.16 
743.84 
954.29 
1179.79 
1259.45 
1279.63 
1351.60 
1405.54 
1635.02 
2326.80 
2430.82 
2639.39 
2900.87 
3013.47 
3065.29 
3079.34 
3170.73 
3333.50 
343%. 39 
3633.56 
3724.38 
3846.41 
3863.87 
4466.65 
4935.17 
5008.98 
5492.59 
5824.06 
6331.48 
6353.00 
6499.69 
6531.04 
7035.20 

error 
channel 

.18 
4.91 
.30 
.11 
.10 
.61 
.11 
.75 
.19 
.25 
.21 
.16 
.15 
-04 
.12 
.73 

1.87 
.16 
.11 
-27 
.15 
.12 
.01 
.14 
.38 
.29 
.29 
.26 
-30 
.19 
.05 
.32 
-22 
.09 
.17 
.40 
.35 
.30 
.02 
.38 
.50 
.43 
.45 
.22 

energy 
keV 

error 
keV 

.11 
1.24 
-12 
.10 
.10 
-18 
.10 
.21 
.11 
.12 
.11 
.11 
.11 
.10 
.10 
.21 
-48 
-11 
.10 
.12 
.11 
.10 
.10 
.11 
.14 
.12 
.12 
.12 
.12 
.11 
.10 
.13 
z 11 
.10 
.11 
.14 
.13 
.13 
.10 
.14 
.16 

significance 



peak centroid 
channel 

53.80 

92-69 
130.49 
132.11 
148.73 
152.06 
302.03 

308.18 
311.40 

351.44 

362.11 
373.16 

743.84 

954.29 

1179.79 
1259.45 
1279.63 
1351.60 
1405.54 

1635.02 
2326.80 

2430.82 
2639.39 
2900.87 
3013.47 
3065.29 
3079.34 
3170.73 
3333.50 
3431.39 
3633.56 

energy area error background intensity 
keV counts % counts gPs 

error 
% 

13.0 

51.4 
30.2 
14.3 
13.5 
14.3 
9.1 

40.3 
10.5 

13.7 

15.7 
8.5 

10.1 

5.9 

13.9 
59.6 
91.8 
9.5 
7.7 

15.3 
7.9 

6.3 
9.3 
7.1 
17.7 
12.2 
12.5 
13.3 
13.8 
8.5 
4.8 



' '.ags: m = a peak in a multiplet, M = last peak in a multiplet, ? = bad fit 
= backround peak - will be subtracted from the peak above. 



Spectrum f i l e :  ENV95104 Date: 16-Aug-1995 Time: 13:14: 6 

.se peaks were ident i f ied,  but not used in  the ac t iv i ty  analysis:  

nuntber channel energy peak intensity (gps) 

1 53.8 12.48 2.6433+01 +- 15.51% 



Spectrum file: ENV95104 

nuclide peak 
number 

3 9 

23 

21 
30 

14 

19 

2 2 
2 3 
32 
3 5 
36 
3 8 
4 4 

13 

20 
2 5 
2 7 
29 
31 
3 4 
40 
4 2 
43 

13 

Date: 16-Aug-1995 Time: 13:14: 6 

A S S 0 C I  A T I 0  N R E P 0 R T ************** 

peak 
channel 

peak 
energy 

1460.45 

661.48 

583.04 
860.24 

238.49 

351.83 

609.14 
661.48 
933.76 
1120.00 
1237.54 
1377.35 
1764.08 

185.72 

409.44 
755.35 
771.89 
.835.67 
910.97 
968.76 
1587.65 
1629.83 
1637.69 

185.72 

peak 
usage 

100.00% 

100.00% 

100.83% 
99.05% 

100.00% 

100.00% 

104.78% 
100.00% 
86.89% 
114.11% 
107.96% 
93.22% 
88.62% 

25.30% 
63.43% 
72.50% 
86.73% 
103.44% 
103.89% 
127.43% 
102.73% 
41.24% 

Flags: C = check; nuclide is a part of an underdetermined solution 



Spectrum file: ENV95104 Date: 16-Aug-1995 Time: 13:  14: 6 

peak spectrum library 
# # energy 

keV 

spectrum 
energy 
keV 

409.44 

1256.06 

1460.45 

1120.00 
1377.35 

409.44 
609.14 

609.14 
794.82 

835.67 
1120.00 

661.48 

31.75 
351.83 

energy 
diff. 
keV 

68.15 

1 8 - 4 8  

- 3 0  

53.23 
-44.84 

18 .51  
-8.37 

-4.48 
-94  

-17.17 
-71.93 

. 16  

- ,78 
4.03 

full photopeak 
activity 
pCi/g 

detection 
limit 
pCi/g 













G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  

FOR ENV95105 

Rockwell Int'l/ Rocketdyne Environmental Lab TlOO 
Sample description: A4-SOIL HS GRIDBtR25 SURF, ENV950105, 8/30/95 
Svectrum file name: ENV95105 
skple identifier : RSL61 
sample size : 4.8903+02 g 
Measured by : FCD 

Date of Activity Calculation : 30-Aug-1995 at 13:55:12 
Collect started on : 30-Aug-1995 at 13:55:12 
Collect ended on : 30-Aug-1995 at 15:53: 1 

Decay time 0 years 0 days 0 hours 0 minutes 
Live time: 7.000E+03 s real time: 7.0693+03 s dead time: .98 % 

Calibration Files 

Shape calibration requested : CM010495 
Shape calibration used : CM010495 

Created : 5-Jan-1995 9:39:36 
Modified : 5-Jan-1995 10:13:15 

Energy calibration requested : CM010495 
Energy calibration used : CM010495 

Created : 5-Jan-1995 9:39: 3 
Modified : 5-Jan-1995 9:48:50 

- -iciency calibration requested : CM010495 
iciency calibration used : CM010495 

Created : 5-Jan-1995 9:38:20 
Modified : 5-Jan-1995 9:49:53 

Last search discrimination level: 3.00 
Last search FROM channel 12 TO channel 8180 
Last fitting discrimination level: 1.64 
Last fit FROM channel 1 TO channel 8192 
Identification energy tolerance : .70 
Minimum intensity conv. factor : -10.00 
Gamma reference library : C:\SAKW\LIBRARY\LIBRARY.ILF 
with 38 isotopes and 191 gamma lines. 

MDA library name: C:\SAMPO\LIBRARY\MDALIBlA.ILF 
MDA energy tolerance: .70 keV 
MDA decislon limit 1-alpha: 95.00 % 
MDA detection limit 1-beta: 95.00 % 

Peaked backround file: C:\SAMPO\SPECTRA\BPfO20895.PTF 
Energy tolerance for peaked backround subtraction: .70 keV 
Threshold factor for peak areas: 1.00 

Report Reviewed and 
Conforms to N0010P000028 By: Date: 



peak 
no 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2 
2 3 

26 
2 7 
2 8 
29 
3 0 
31 
3 2 
33 
3 4 
35 
3 6 
3 7 
38 
39 

centroid 
channel 

54.10 
129.95 
132.06 
148.84 
152.25 
256.52 
302.10 
311.15 
351.42 
373.77 
740.24 
745.23 
954.40 
1179.39 
1324.82 
1351.38 
1405.50 
1574.00 
1795.35 
2089.08 
2326.58 
2430.95 
2639.27 
2900.75 
3080.56 
3170.51 
3216.70 
3432.59 
3633.40 
3846.74 
3863.51 
4466.72 
5491.12 
5612.97 
5823.66 
6331.08 
6348.43 
6460.34 
7034.65 

error 
channel 

energy 
keV 

12.55 
31.62 
32.14 
36.36 
37.22 
63.42 
74.87 
77.14 
87-25 
92.86 
184.82 
186.07 
238.52 
295.05 
331.57 
338.23 
351.82 
394.13 
449.68 
523.39 
582.98 
609.17 
661.45 
727.07 
772.19 
794.77 
806.36 
860.54 
910.93 
964.46 
968.67 
1120.01 
1376.98 
1407.53 
1460.34 
1587.56 
1591.91 
1619.96 
1763.94 

error 
keV 

.11 

.12 
-10 
-10 
-12 
.11 
.10 
.10 
.ll 
.12 
.15 
.12 
.10 
.11 
.23 
.11 
.10 
.14 
.15 
.19 
-10 
.10 
.10 
.10 
.12 
.11 
.13 
-11 
.10 
.11 
.10 
-10 
-13 
.14 
.10 
.13 
.17 
.16 
.12 

significance 



Spectrum file: EWV95105 Date: 30-Aug-1995 Time: 15:53: 1 

**,***************a*** p E A K F 1 T R E P 0 R T ..................... 

peak centroid energy area error background intensity error gfit 
no channel keV counts % counts W S  % 

1 54.10 12.55 5.57273+02 12.4 6.95493+03 1.72623+01 13.4 1.3 

~ g s :  m = a peak in a multiplet, M = last peak in a multiplet, ? = bad fit 
B = backround peak - will be subtracted from the peak above. 



Spectrum file: ENV95105 Date: 30-Aug-1995 Time: 15:53: 1 

********** R A D I 0  N U C L I D E A N A L Y S I S  R E P 0 R T ******* 

number nuclide conf.value -------- Activity 
measured decay saturation 

corrected 

Flags: C = check; nuclide is a part of an underdetermined solution 



Spectrum file: ENV95105 Date: 30-Aug-1995 Time: 15:53: 1 

" e peaks were identified, but not used in the activity analysis: 

number channel energy 

12.55 
31.62 
32.14 
36.36 
37.22 
74.87 
77.14 
87.25 
92.86 
331.57 
338.23 
394.13 
449.68 
523.39 
727.07 
794.77 
964.46 
1407.53 
1591.91 

peak intensity (gps) 



nuclide Peak 
number 

35 

2 3 

21 
28 

13 

1 7  

14 
38 

22 
2 3 
2 7 
32 
33 
39 

12 

11 
2 5 
2 9 
3 1 
36 

6 
11 

12 

Date: 30-Aug-1995 Time: 15:53: 1 

peak peak 
channel energy 

peak 
usage 

Flags: C = check; nuclide is a part of an underdetermined solution 



library 
energy 
keV 

477.59 

1274.54 

1460.75 

1173.23 
1332.51 

427.95 
600.77 

604.66 
795.76 

818.50 
1048.07 

661.64 

30.97 
355.86 

detection 
limit 
W i / s  

spectrum energy 
energy dif f . 
keV keV 

full photopeak 
activity 
pci/g 
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