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Ecolek Laboratory Services Incorporated Fax # Eﬁ} %ﬁggg;

March 29, 1993

Ms. Josie Edwards
Weston Analytics

208 Welsh Pool Road
Lionville, PA 19341-1313

Dear Ms, Edwards:

Enclosed along with this letter is the replacement package for the package sent on March 17,
1993. We apologize for the delay and any inconveniences this may have caused.

Please contact Craig Johnson at (404) 244-0827 if you have any questions. Also, please refer
to LSDG number 21158 in future correspondence.

Sincerely,

ECOTEK LABORATORY SERVICES, INC.

WM/

Samir A. Nagmb
Senior Quality Assurance Spectalist

S

Craig Joﬁnson
Senior Project Manager

Enclosures.
SAN/CClJ/crb

QUALITY CONSCIOUS, QUICK TO RESPOND

Printed on Aecysied Paper
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CASE NARRATIVE FOR GAMMA ISOTOPICS

Client: Weston Analytics
Project: 92-311
LSDG: 21158

Matrix: Soil

* The prepared sample is placed in a container and counted on a gamma spectrometry
system which is calibrated with NIST traceable standards. A spectrum is collected and
analyzed for the presence of gamma emitting radionuclides. The peaks present in the
sample spectrum are compared to a nuclide library and the gamma emitters identified.
The identified peaks are then quantified and isotopic concentrations calculated. Minimum
Detectable Activities (MDAs) are then calculated for isotopes not identified in the
sample.

* The detection limit or MDA for this analysis is dependent on sample size, detector
efficiency, detector background, and count time.

* The following exceptions and/or considerations should be noted for the sample group
contained within:

The samples submitted under Laboratory Sample Delivery Group (LSDG) No.21158
were analyzed for gamma emitting isotopes between January 11 and 12, 1993. Sampie
92091.958-001 B01925 was counted twice to represent a sample duplicate. The duplicate
Relative Percent Differences (RPDs) for the isotopes of interest were within the
laboratory control Iimits with the exception of Cs-137 where the duplicate RPD was
85%. However, since the MDA for Cs-137 from the duplicate sample was used in the
calculation, the duplicate RPD was not applicable. Sample activity and MDA are
reported as decay corrected values to the sampling date/time. The MDAs for Radium-
223 and 224 could not be computed due to the short half-lives and long elapsed time
between sampling and data acquisition.

Qcaﬁf%ﬁm Date 3-/4- 95

Radioanalytical Laboratory Manager or Designee
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Client: Weston . . e ) Client Reference No.: 92-311
Date Received: 10/23/92
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2115801 Cobait - 58 Soil ND NA 1.32E-01
2115801 | BOISO4 ) 9209L958-001 | 9/17/92 ) 3/2/93 Iron - 59 Soil ND NA 7.52E-01
2115801 | BOI904 § 9209L958-001 1 9/17/92 § 3/2/93 Cobalt - 60 Soil ND NA 2.28F-02
2115501 | BO1904 | 9209L958-001 | 9/17/92 | 3/2/93 | Cesium « 134 Soil ND NA 2.10E-02
2115801 | BOI9O4 | 9209L958-001 | 9/17/92 | 3/2/93 | Cesium - 137 Soil ND NA 2.84E-02
2115801 | BOISO4 | 9209L938-001 | 9/17/92 1 3/2/93 | Cerium ~ 144 Sail ND NA 1.93E-01
2115301 | BOI904 | 9209L958-001 } 9/17/92 \ 3/2/93 | Europium - 152] Soil ND - NA 1.05E-01
2115801 | BO1904 | 9209L958-001 | 9/17/92 | 3/2/93 | Europium - 154| Soil ND NA 5.04E-02
2115801 | BO1904 | 9209L958-001 . 9/17/92 | 3/2/93 | Europium - 155| Soil ND NA 1.00E-01
2115801 | BO1904 | 92091.958-001 | 9/17/92 | 3/293 | Radium - 223 Soil Half - Life too short
2115801 | BO1904 | 9209L958-001 | 9/17/92 | 3/2/93 | Radium - 224 Soil Half - Ll_'fe too short
2115801 | Bo1904 | 9209L958-001 | 9/17/92 | 31293 | Porassium~0 Soil 1.G2E+0! | 1.79E+00 NA
2115801 | B01904 | 9209L958-001 | 9/17/92 | 3/2/93 | Cadmium-109 Soil ND NA 6.04E-01
2115801 | BOISO4 | 9209L958-001 | 9/17/92 | 3/2/93 | Radium-226 Soil 0.69E-01 3.71E-02 NA
2115802 | BO1925 | 9209L050-001 | 9/24/92 | 3/3/93 Cobalt - 58 Soil ND - NA 2.74E-02
2115802 | BOI1925 | 9209L050-001 | 9/24/92 | 3393 Iron - 59 Soil ND NA 1.59E-01
2115802 | BO1925 | 9209L050-001 | 9/24/92 | 3/3/93 Cobalt - 60 Sail ND + NA 6.88E-03
2115802 | BO1925 | 9209L050-001 | 9/24/92 | 3/3/93 | Cesium - 134 Soil ND NA 6.47E-03
2115802 | BOI925 | 9209L050-001 | 9/24/92 | 3/3/93 | Cesium - 137 Soil ND NA 4,90E-03
2115802 § BOIS2S | 9209L050-001 | 9/24/92 | 3/3/93 ‘ Cerium - 144 Sail ND NA 3.69E-G2
2115802 | BOI1925 | 9209L050-001 | 9/24/92 | 3/3/93 | Europium - 152  Soil ND NA 3.31E-02
2115802 | BOI1925 | 9200L0S0-001 | 9/24/92 | 3/3/93 | Europium - 154{ Soil ND NA 1.07E-02
2115802 | BOI1925 | 9209L050-001 | 9/24/92 | 3/3/93 | Ewropium - 155] Soil 5.68E-02 2.28E-02 NA
2115802 | Bo192s | 9209L050-001 | 9124192 | 31393 | Radium -223 | soit Half - Life 100 short
2115802 | BOI1925 | 9209L.050-001 | 9/24/92 | 3/3/93 | Radium - 224 Sail Half - Life too short
2115802 | BOI1925 | $209L050-001 | 9/24/92 | 3/3/93 | Potassium-40 Soil 1.68E+01 | 1.77E+00 NA
2115802 | BO1925 | 9209L050-001 | 9/24/92 | 3/3/93 } Cadmium-109 Soil 1.51E4+-00 | 3.60E-01 NA
2115802 | BOI925 | 9209L050-001 | 9/24/92 | 3/3/93 | Radium-226 Soil 3.92E-01 3.31E-02 NA

ND = Not Detected Above MDA i ) .
NA = Not Applicable . .}- A

.-




BeaTek u’gkﬂ? orift?)'rygérvicw Incorporated
Q C INFORMATION

LspG # 21158 ANALYSIS GAMMA No of Samples in Batch
DUPLICATE REPRODUCIBILITY

3342 Intarpational Park Drive, SE
Atlasta, GA 30316
(404)244-0827 Fax (404)243-5355

DATE 2/26/93

Sample 6.79E-02 pCi/g
Sample Dup 5.74E-02 pCi/g
Sample / Dup {ave) 6.27E-02 pCi/g

DUPLICATERPD = ABS | 6.79E-02

SAMPLE NO. 21158-01-260
SAMPLE NO. 21158-01-DUP

USED MDA
USED MDA

ANALYSIS CO-68

5.745-02 | *100 = 717

Sampla 2.81E-01 pCi/g
Sampls Dup 2.34E-01 pCi/g
Sample / Dup {avel 2.58BE-Q1 pCi/g

DUPLICATE RPD = ABS 2.81E-01

6.27€-02

{ave) |

SAMPLE NO. 21158-01-260

(50% max)

USED MDA

SAMPLE NO. 21158-01-DUP

USED MDA

ANALYSIS FE-59

2.34E-01 | *100 = 78

Sampie 2.71E-02 pCi/g
Sampis Dup 2.05E-02 pCi/g
Sample / Dup (ave) 2.38E-02 pCi/g

DUPLICATERPD = ABS | 2.71E-02

2.58E-01

(ave) |

SAMPLE NO, 21158-01-260

_(50% max)

USED MDA

SAMPLE NO. 21158-01-DUP

USED MDA

ANALYSIS CO-60

2.05E-02 | *100 -~ 28

Sample 2.32E-02 pCi/g
Sample Dup 1.81E-02 pCi/g
Sample / Dup {ave} 2.06E-02 pCl/g

DUPLICATERPD = ABS | 2.32E-02

2.38E-02

(ave) |

SAMPLE NO. 21158-01-260

{509% max}

USED MDA

SAMPLE NO. 21158-01-DUP

ANALYSIS CS-134 -

USED MDA

1.816-02 | *100 = 25

Sample 5.12E-02 pCi/g
Sampie Dup 2.01E-02 pCi/g

Sampie / Dup (ave)
DUPLICATERPD =
Sample

Sample Dup

Sampie / Dup {ave)

DUFPLICATE RPD =

3.56E-02 pCi/g

ABS | 5.12E-02

2.06E-02

(ave) |

SAMPLE NO, 21158-01-260

(50% max)

SAMPLE NO. 21158-01-DUP

USED MDA

ANALYSIS CS-137

2.01E-02 | *100 = 87

1.28E-01 pCi/g

1.21E-01 pCi/g
1.25E-0% pCi/g

ABS | 1.28E-01

3.56E-02

(ave) |

SAMPLE NO. 21158-01-260

{50% max)

USED MDA

SAMPLE NO. 21158-01-DUP

USED MDA

ANALYSIS CE-144

1.21E-01 | *100 = 6

GAMMAQQ.XLS RevO (12/81)

1.25E-01

{ava) |

{50% max)

2



BeoTek ek Laboratory Services
LsSDG # 21158

3342 Internations] Park Drive, SE -

Allagta, GA 30316

(404)244-0827 Fax (404)243-5355

incumomted
Q C INFORMATION
ANALYSIE GAMMA No of Samples in Batch 2

DUPLICATE REFRODUCIBILITY

Sampie 1.26E-01 pCifg
1.01E-01 pCi/g
1.14E-01 pCi/g

Sampls Dup
Sampla / Dup (ave)

DUPLICATE RPD =

ABS

! 1.26E-01

- SAMPLE NO. 21158-01-260

SAMPLE NO. 21158-01-DUP

ANALYSIS EU-1562

1.01E-01

Sampls 2.83E-02 pCi/g
Sample Dup 2.4BE-02 pCi/g
Sample / Dup {ave} 2.54E-02 pCi/g

DUPLICATE RPD =

ABS

| 2.63E-02

1.14E-01 (ave) |

| *100 = 22

SAMPLE NO. 21158-01-260

SAMPLE NO. 21158-01-DUP

ANALYSIS EU-154

2.466-02 | *100 = 7

Sample 4.44E-02 pCi/g
Sample Dup 5.48E-02 pCl/g
4.96€-02 pCilg

Sample / Dup {ave)

DUFLICATE RPD =

ABS

| 4.448-02

2.54E-02 (ave) |

SAMPLE NO. 21158-01-260

SAMPLE NO. 21158-01-DUP

ANALYSIS EU-155

5.486-02 | *100 = 27

Sampie 1.59E+01 pCi/g
Sampie Dup 1.59E+01 pCi/g
Sample / Dup {ave} 1.59E+01 pCi/g

DUPLICATE RPD =

ABS

| 1.59E+01

4,96E-02 ({ave) |

SAMPLE NO. 21158-01-260

SAMPLE NO. 21158-01-DUP

ANALYSIS K-40

DATE 2/28/93

USED MDA
USED MDA

{80% max)

USED MDA
USED MDA

{(50% max)

USED MDA
USED MDA

{50% max)

1.696+01 | *100 = 0.

Sample 5.74E-01 pCi/g
Sampie Dup 5.27E-01 pCi/g
5.50E-01 pCifg

Sampie / Dup (ave)

DUPLICATE RPD =

ABS

5.74E-01

1.59E+01 (ave) |

SAMPLE NO. 21158-01-260

SAMPLE NO. 21158-01-DUP

ANALYSIS RA-226

5.27E-01 | *100 = 9

Sample 1.71E+00 pCi/g
Sample Dup 2.56E+00 pCi/g
Sample / Dup {ave) 2.14E+00 pCi/g

DUPLICATE RPD =

GAMMAOQQ.XLS Rev0O (12/91}

ABS

|1.71E+00

5.50E-01 (ave) |

SAMPLE NO. 21158-01-260

SAMPLE NO. 21158-01-DUP

ANALYSIS CD-109

{50% max)

{50% max}

256E+00 | *100 = 40

2.14E+00 {ave) |

{(50% max)
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' 4.03E~08

.05198

123 32

21158INT.XLS

9/17/92

ARG gr
1/11/93 19:37

T 1.71E-08

2.59E-08

0.064

132.18

2.28E-02

0.08487

9/24/92

1/11/93 0:00 -

2.02E-08

Page 1



SENT BY:Analytlics Division . 4-15-93 :12:50PM :Weston Llenville Lab~ 509 372 1616:% 1/ 7.

o ghousa Hardord CHAIN o‘lr CUSTODY Q03033
Custady Foem Initiator L. GUERRA / R. ARNOLD _j
Company Conzact _ K.N. POOL / €.E. HEIDEN | Telephone _376-2640
Project Designation/Sampling Locations _ SAF#92-311 ECollectiOn Datr 9-24-82
SODIUM DICHROMATE BARREL. LOCATION 100-1U-4 ! ' -
ice ChestNo. ____ /. /02 . Field Lngbo;k No. WHC-N-205-19
Bill of Lading/aitkill No. __ 252 /3 le 75 /1 ] | offsite Property No.

Method of Shipment _SAMPLE DOUBLE_BAGGED PLACED IN WET ICE. AIR FRIEGHT.
Shipped to _WESTON LAB, LIONVILLE PA 19341 f

Possible Sample HazardyRemarks ___UNKNOWN ' -
SEE SAMPLES ANALYSIS REQUEST FOR INDIVIDUAL CONTAINERS AND ANALYSIS. .

Sample Identification

e < 'i i
\\;Q i \i
IS A

- N
—

[] Field Transfar of Custody CHAIN OF POSSESSION (Sign and Print Names)  |N
Rclinquispndzz L.GUERRA Received by: ate/Time:
A
Raliriquisied by: Recuived by: ime:
| Fent ey P a2 TuTa)
Relinguished by: Received by:
Relinquished by: Received by-

tinai Sample Dlspomxon
Disposal MeLho: [ Disposed by:
Comments:

A-6000-N7 {1200}

qGacnL 658



SENT BY:Analytics Divisien  © 4-15-93 :12:51PM :Feston Lloavilie Lab= 509 372 1616:# 5/ 7

=

_. SRDGLOED
SAMPLE ANALYSIS REQUE 3
Hanfora Comeany | /.gﬂ 05!? 3
Colleetar _L.GUERRA / R, ARNOLD ! Date _9.24-92
Company Contect K,1.PODL 7 . F. HEIDEN Telophone {{509 } 376-2640
S:mgt:r * Cuiz:::ed c J::::‘ d Number and Type of Sample Comaiuur:!Anﬁlvsls Requested
B01925 S | Y-24-92 | 10:21 (1) 250m1 Cr+6 ' (SWB46 7179)
{1) 250m1 ICP/GFAA METALS! (CLP)
4 IR (1) 1000mi GAMMA SPEC. '  (RL-4303,4304)
\ng, orsrss Y3\
—
<
~|
N =
\\ —
\\
\\
A -
T,
\\ Y e 1
/’?’(y !
V= ;
|
S
‘\_\s_
S~
. "‘\\\
- \\
*Typs of Sample A = Air L = Liquid SE = Sedimemt T = {issus X = Other
OL = Urum Liquids O = Ol SL = Sludge ' W - Watar
OS - OrumSclids S = Soit SO = Solid Wi = Wipe
Field Information _ SAF#92-311  SQODIUM DICHROMATE BARREL LOCATION 100-IU-4
Special Handling and/or Storagn  SANPLES TO BE KEPT CQBLED‘ 10 4°C _PRIER 0 ANALYEIS.
Possible Sample Hazards  NON-DETECTABLE WITH ['IELD INSTRUTHENT. "_ B

o . A-0000-40€ (O6/8 1)



B : - 2 1616:% 7/ 7
SENT BY:Analytlcs Division : 4-15-93 :12:52PM :Reston ng;vllle Lab 509 372 16

R0 L, 95-8
Westinghouse Hanford
ooy s Hanto CHAIN OF cUsTODY Q03024
Custody Form Initiator _ L. GUERRA / R.ARNOLD

| -
Toltphono 376-7640

Collection Datg _0=17-92
l :

Company Contact ___K.N. POOL / C.E. HEIDEN

Projeci Designationssampling Locations SAF#92-311
S0DIuUM DICHROMATE BARREL. LOCATION 100-iU-4

lcg Chest No,

Piettt Loghook No. WHC=1{-205~ 19

of dile Pronerty No.
Method of Shipment  SAMPLE DOUBLE-BAGGED PLACED OR WET ICE. AIR FR{E{GHT
!

Shippedto _ WESTON LAB , LIONVILLE PA 19341 '

Possible Sample HazardwRemarks ____UNKNOWN
SEE SAMPLES ANALYSIS REQUEST FOR INDIVIDUAL CONTAINERS AND ANALYSIS.

2ill of Lading/Airbill No.

Sample idermtification

B01904 (3)__BOTTLES

T T i
’7?55'
7 ™~
\‘
\\
] Field Transter of Custody CHAIN OF POSSESSION (Sign and Print Names)
H Received by: Daw/Time ' -
Rece:ved by: Date/Time . —
L
elinquishad by: Received by: Date/Time: )
Relinquishad by: Received by: Date/Time: N -
Final Sampie Disposition ]
disposal Method: Disposed by: J Catertime:
<amments:

A+8000-307 [12:90)




: : - 3 2 w67 7
SENT RY:Analytlics Divisien 1 4-15-83 :12:51PM :Westen Lienville l.alb 508 37 1616__ 6 '

\F20q1G55
st s
SAMPLE ANALYSIS REQUES
| @ Hantord Company ool 4307y
Collaetor _ |, GUERRA / R. ARNOLD o}« 09-17-92
Company Comtact _K,N. PODL / C.E. HEIDEM . Telephons { |_376-2640
Sample | o | Date Time Number and t Contai byal
Number Colinetsd | Coliected umber and Typa of Sample Containers/Analysis Roqueated
801904 S1 9-17-92 | 10:40 (1) 250mi Cr+6 (SW-846 7179)
(1) 250m? ICP/GFAA METALS {CLP)
¥ y ¥ Y | (1) 1000mi GAro® SPEC. -4303,4304)
Q%. LO77eES | 3 |
]
N !
\K«;
\
I |
-
- )J%Z\\
\\\
| \\
N
\_\
g
*Type ot Sample A w Air L - Uiquid BE =~ Sediment T = Tissus X = Oter
DL = Drum Liqulds QO = Qi SL o Sludge W -~ Water
0§ ~ Drum Solida S « Sl S0 = Solid Wl = Wipa
Field Intormation __SAF#92-311 SODIUM DICHROMATE BARREL LOCATION 100+IU-4
Spanial Handling and/er Storage _ "Samples (v be kept cooled Lo doc pri or to ana]ysisL
Pogsible Sample Hazards ___ Non-Dotectable with field instrutment, _

l T AR AR AR



WESTON Analytics Use Only %m
Custody Transfer Record/Lab Work Request Pago __of__
Cltent __MQZ/L/ i S [oi-iollE | | Betigerstord — _
Esl, Finsl Pro]. . o '{ 11 rtype Container Smuwid B O I I ;
Work Order # 1’7/ 55 A9 VTl I I I D DA - -
Project ContactPhons & : phel ) Votume N I U R S N
AD sz Tnager 4 Praservatives . Ao 1L T 2
IANIC .
QC Del =al B % = i
Dale Rec'd Dais Due g0l © C ;
Account # L q A =10 !
MATRIX }  WESTON Analylics Use Only |
CODES: Lab crion a
5. Sof t ID/Description
SE- Sedimect | ' Q] ’
St~ Shige / it
W Pl 30 Y = Vv G200/ ZE ool
A- A !
DS~ Drum
sdld’ n . . . iy N
[+] Dfum 1 { | ] LI "y .o ks ca
Liquiia i . ‘
L- EPTCLP ) : ! weren | 30 v | s
Wi WU ; : X l JENTY BV :
X- gglher \}W — ! .
- I} ) ;
i : q Q.—\B_L‘ . - i,_;;l ,-L N 51 P | —atar
[ P D I I B : 2N B X B : )
: ' . 9 P N R o . .
P4 U L B Gt I R B L I gtgiu— IEEYS N ES NS
::L: TME!:SOHNEL. COMPLETE ONLY SHADED ABEA.B I DATE!REV:SIOHS: WESTON Analytics Use Only
a triclions; .
Samples wera: COC Tape was:
= < _-~ 2 1) Shippad ___or 1) Present on Quter
/<®{10Cj7£/’7 G&ﬂ?/?}w "?E . HandDoMversd___ Package Y or N
Aol # 2) Unbroken on Outer
4. 2) Ambiontor Chiled  Package Y or N
3) Receivedin Good 3 Prossnt
5. Condition ¥ of N ! 3"?'3"
8. 4) Labels incicate 4,“.“0;‘9;0“ .
|Iﬂpﬂl! reservad Sﬂ"m or
Relinquished Recelved Relinquished Recelved Yo N
by by Date Time by by . Date Thne Discrapencies Estwesn COC Record Present
cocSmWLﬁebvﬂlf N 5) Raceived Within Uport Sample Ract
- - Record? ¥ or Thmes
FED EX r—’g),?i( o332 | fjoo NOTES: o e 1 YN
RFW 21-21-001/A-791 L372 L373 375 1377 L378 Raf# Coolor® 381-59a
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WESTON Analytics Use Only . m
Custody Transfer Record/Lab Work Request =
chemt _{LZESTON] .1 V5 b1t o] Refrigerstord
S Cooan | Ligud }
Esl. Final Pro). Samplipg Dala : g -—ieeea]  #Type Contaloer Sotid |- e
Wotk Order # M:QJ:_OA'T PLAT i P S S :
' T R EREG O T volume Lgod = gk - .1 . i X
Projsct ContactPhone # : 7 iz e . 4 ] IR FEP DU P B
AD Project anugwm 1 o | Preservaiives SN DR R PO DWVE VU N
a1 ZX a1 k. ORGANIC 1R 17 LmoRG_ |
ANALYSES N
Dats Rec'd Dale Due REGUESTED — P | £ 1 < |¥a) £ g@‘q ® |z
Account # 21& |28 £ 3 =10
aTax : i } wzs*r‘:u Analytics Use Only |
S. Son Lsb Client ID/Description oo | matix coas oo éd
SE- Seciment {v) \ % K’r J
N M3 _IMSD) . 2
SL - Siudge ———— > ”
W- Weter EO/_%ZZ o 3 %#29. A ENR v G0FL ¢ -/
A= Ak . . L T-!"‘:’f v !a».r R 1 3
D§ - Drem . N BT i
Bolicds : . X
!)l.-{)rum ot { )
L- EF/TCLP n n "
Leachaie
X Ger Progicr — 3 R S R E
F- Fish t i .
- 19-31) i ) .
o Yot : t
f IS By T
t N IR R e i
: 2l I E 1 I I
FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS |  pATEmREVISIONS: o
-— - ', WESTON Analytics Use Only
. 2 Samples wore: COC Tape was:
. - . 1)Shipped ___ or 1) Present on Outer
Kadlw/?frﬁ - Emﬂmw_‘?kc_— 2 mgmm Package Y or N
; 2) Unbroken on Oxuler
: 4 2} AmbiertorChiled  Package Y of N
3) Recolved in Good  3) Prasent
s Condtion ¥ o N O eoT g Sampte
6. 4) Labeots Indicate 4} Unbxokon on
- wapw same Y oo N
Aelinqulshed Recelved Dale Time Relinquished Recelved Date Time Discrepancies Betwesn Yo N
by by by { by Sanpieslabelrend - 5) Recsived Witin Oron Ganrie froet
H FED Ex %M w23-3| (100 NOTES: * o T e N veHn
REW 2.21 -D01/A-7/91 La72 L373 1375 Larr 1378 Ref# Coolork 391-596a




