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LABCORE Data Fatry FemiStaBE¥dr Worklist# 268
Analyst: ﬂg L Instrument: ABQOO [ A Method: LA-220-101 D—|
Worklist Comment: Sr90 Determine SS using Ludlum, or contact Scot Fitzgerald.
Seg Type Sample# Rep Al Test Matrix Actual Found DL  Unit
1 BLNK~PREP @SR90-01 SR90-01 SOLID N/A uci/e
1 BLNK-PREP @SR90-01 SR90-01C  SOLID N/A % Re:
1 BLNK-PREP @SR90-01 SR90-01E  SOLID N/A % Ct
2 sTD S71H5 @SR90-01 SR90-01 SOLID N/A uCi/¢
2 sT0 5 [A5O- @SR90-01 SR90-01C  SOLID N/A % Re
2 81D @SR90-01 SR90~D1E  SOLID N/A % Ct.
3 SAMPLE §94T000314 O F @SR90-01 SR90-01 SOLID N/A ucCi/¢
3 SAMPLE S94T000314 O F @SR90-01 SR90-01C  SOLID N/A % Rec
3 SAMPLE §94T000314 0 F @SR90-01 SR90-01E  SOLID N/A % Ct.
4 pup 947000314 O F @SR90-01 SR90-01 SOLID N/A uci./c
4 pup §94T000314 O F @SR90-01 SR90-01C  SOLID N/A % Rec
4 pUP - 894T000314 O F @SRS0-01 SR90-0IiE  SOLID N/A % Ct.
5 SAMPLE £§94T000315 0O F @sSrR920-01 SR90-~01 SOLID N/& uci/c
5 SAMPLE S§94T000315 O F @SR90-01 SR90-01C  SOLID N/A % Rec
5 SAMPLE §94T000315 O F @SRS0-01 SR90-01E  SOLID N/A % Ct.
6 DUP S94TO00315 O F @SR90-01 SR90-01 SOLID N/A uci/g
6 DUP §94T000315 O F @SRS0-01 SR90-01C  SOLID N/a % Rec
6 DUP §94T000315 O F @SR90-01 SR90-01E  SOLID N/A % Ct.
7 BLNK~PREP @SR90-01 SRI0-01 SOLID N/A~  uci/g
7 BLNK-PREP @SR90-01 SR90-01C  SOLID N/A % Rec
Data Entry Comments:
Oat  For  SWMTooo RS  was . isfifeely fejected - pesu (S coere
re-extered wder oock ich # 322 ww / fy
12— 28 -9
Units shown for QC (SPK) may not reflect the actual units. Page: 1
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WHC-SD-WM-DP-103_REV. 1 __
LABCORE Data Entry Template for Worklist# 322

Analyst: Akl Instrument: ABOO _ 17— Method: LA220-101 P

Worklist Comment: Data re-entry for sample 315

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP @SR90-01 SR90-01 SOLID N/A  uCi/g
1 BLNK~PREP @SR90-01 SR90-01C  SOLID N/A & Rec
1 BLNK-PREP @5R90-01 SR90~01E  SOLID N/A % Ct.
2 STD @SR90-01 SR90-01 SOLID N/A uci/g
2 STD @SR90-01 SR90-01C  SOLID N/B % Rec
2 sTD @SR90-01 SR9O-01E  SOLID N/A % Ct.
3 SAMPLE S94T000315 O F @SR90-01 SR90-01 SOLID N/A ucife
4 pUP $94T000315 O F @SR90-01 SR90-01 SOLID N/A uci/g
4 DUP §94T000315 O F @SR90-01 SR90-01C  SOLID N/A % Rec
4 DUP §94T000315 O F @SR90-01 SR90-01LE  SOLID N/A % Ct

Analyst Signature

Data Entry Comments:

Final page for worklist # 322

(2 28-99

Date

Date  ye— e—dey For S—--_.lol e 35wl tdaS  aidbfaly
rcu,'ec_'t{cé - See mrkl{s’f 26 8,
. . te—2 g_{.??,
Units shown for QC (SPK) may not reflect the actual units. Page: 1
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WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90 : LA-220 101 (D-1), 102 {E-2), 103 (E-2), 104 (D- 1 )
? ; HDETECTOR NUMBER
|TOTAL COUNTS (TC)
ICOUNT TIME in MINUTES €N
JEACKGROUND in cpm (BKG)
[SAMPLE VOLUME in mL (ss)} 00 |DELTA TIME (hours) (DT)
DILUTION FACTOR (DF)§: 22 1051SR-90 EFFICIENCY FACTOR {C1)
ENTER MATRIX AS: LIQUID, DIRECT SOLID Y-90 EFFICIENCY FACTOR {C2)
] _ <<<<<  or SOLID DIGEST <<<<< SAMPLE COUNT RATE {Rs)
IDIGEST grams of SOLIDS/L (Dg/L) 76 ICRITICAL LEVEL (Le)
- ISEPARATION TIME (ST) Rmax
citie JISEPARATION DATE (sD)ji {DETECTION LiMIT {Ld) 1.88
{TIME OF COUNT (TOC) "PMIST-89/90 CONC. In iCilg = 2.7258E-01]
:IDATE OF COUNT {DOC)

ICARRIER ADDED in mL {CVA)
GROSS WEIGHT (W2)
HTARE WEIGHT (W) i
NET WEIGHT (W3)

NQTE: 64.2 = I-laliI Life for Y-80 and Rec. = Fractional Carrler Recovery ((WZ—W*I) / (CVA x 0,1000))

Relative Counting Error = {The Square Root of {TC + BKG * CT)} / (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight / Expected Weight) * 100

NOTE: Expected Weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Deita Time {hours)=((DOC - SD}) * 24) + (TOC - ST) 1100

v RESULTS v
[Sr-89/30 CONCENTRATION = 2.73E-01 uCilg | DETECTION
[RELATIVE COUNTING ERROR = 53.4% |
, 1.60E-01
[PERCENT CARRIER RECOVERY = 95.2% | pCirg
. )}
ata Entry by, A7 wdirf e Date, 12122194
roved by: A Date: /2 /2% /4
TON_ ev. 1.0 Page 1of1
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WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr—89[90 LA-220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1) STANDARD
Ype . & {DETECTOR NUMBER 2|CARRIER ADDED in mL (CVA)} ]

TOTAL COUNTS {c) 9IGROSS WEIGHT (W2)

GBS OUNT TIME in MINUTES €T 10| TARE WEIGHT wi1)
L {EACKGROUND In cpm (BKG) 2INET WEIGHT (W3)
SAMPLE VOLUME in mL (ss)l: H{DELTA TIME {hours) (DT)
DILUTION FACTOR (OR) L 1JSR-90 EFFICIENCY FACTOR __ (C1)

@ﬁ%ﬁ ENTER MATRIX AS: LIQUID, DIRECT SOLID, [Y-90 EFFICIENCY FACTOR {C2)
<<<<<  or SOLID DIGEST  <<<<< SAMPLE COUNT RATE (Rs)
DIGEST DILUTION FACTOR {DDF) CRITICAL LEVEL {Le)

ISEPARATION TiME (5T)
SJSEPARATION DATE {SD)}
IME OF COUNT (Toc)l:

o IDATE OF GOUNT (DoC) 1272118

Rmax

DETECTION LIMIT (Ld) 1.88
Sr-89/90 CONG. in pGiiL. = 9.9179E-01)

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 pCi/L = Rs*1000mL/L *DF*DDF/

2JNOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA x 0.1000))
Sr-89/90 uCifmL = (Sr-89/90 pCirL) / 1000mLIL

Retlative Counting Error = (The Square Root of (TC + BKG * CT)) / {TC - BKG * CT) * 1,96 * 100
Percent Carrier Recovery = (Net Weight / Expected Weight) * 100

NOTE: Expected Weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Deita Time {hours)=((DOC - SD} * 24} + (TOC - ST) /100

v RESULTS v
[Sr-89/90 CONCENTRATION = 9,92E-04 _uCiimL |
[RELATIVE COUNTING ERROR = 2.0% | e
JPERCENT CARRIER RECOVERY = 94.3% ] JClimL
-
IS s — Bate: TSI0A
pproved by: A Date: 2T
Form 22010N_C Rev. 1.0

Page 1of1
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WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr—89190 : LA-220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1) SAMPLE

“IDETECTOR NUMBER ; 12|CARRIER ADDED in mL (CVA}
OTAL COUNTS (o)} 31]GROSS WEIGHT (W2)

OUNT TIME in MINUTES ©nl: 10} TARE WEIGHT (W1)

BAGCKGROUND in cpm (BKG)|. 2INET WEIGHT (W3)

R HUSAMPLE VOLUME in mL (ss). 6 |DELTA TIME {hours) (DT
IS R90-01 DILUTION FACTOR (DR) | 101 |SR-80 EFFICIENCY FACTOR {C1)
*i\%‘”"i‘?&f sMatic s 5] ENTER MATRIX AS: LIQUID, DIRECT SOLID, ¥-90 EFFICIENCY FACTOR {C2)

SOLID DIGES <<=<< or SOLID DIGEST <<<<< SAMPLE COUNT RATE {Rs)
: 'DIGEST grams of SOLIDS/L (Dgr | 2 4576 |CRITICAL LEVEL (Le)

|SEPARATION TIME (ST 1{Rmax

SEPARATION DATE {sD) DETECTION LIMIT {Ld) 1.88

Sr-89/90 CONC. in uCilg_= 9.5693E-01]

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 pCilg = Rs*1000mL/L*DF/

{C1+C2* (1 - e to the power of ((-natural log 2) / 64.2 * DT )) *SS*{Dg/L)*Rec.*2220000d pm/puCi)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery {{(W2-W1) [ {CVA x 0.1000))

Relative Counting Error = {The Square Root of (TC + BKG * CT)) / (TC - BKG * CT} * 1.96 * 100
Percent Carrler Recovery = (Net Welght / Expected Welght) * 100

NOTE: Expected Weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours)={(DOC - SD) * 24) + {TOC - ST} /100

v RESULTS v
ISr-89/90 CONCENTRATION = 9 57E-01 uCily | DETECTION
IRELATIVE COUNTING ERROR = 22.2% | S
1. 65E-01
IPERCENT CARRIER RECOVERY = 92.0% | HCirg

)
[Data Entry by: 40, 27 ) 214~ Date: 12122194
raved by: 1A Date: J2/er/94
orm 22  C Rev. 1.0 . Page 1of1
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WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89l90 LA- 220 101 (D-1), 102 (E-Z), 103 (E-2), 104 {D-1) DUPLICATE
e gRA S DETEFC TOR NUMBER 12{CARRIER ADDED in ml. (CVA)
OTAL COUNTS (TC)E 12jGROSS WEIGHT (W2)
ICOUNT TIME in MINUTES {CT) 10ETARE WEIGHT {W1)
BACKGROUND in cpm {BKG) 2INET WEIGHT (W3)
SISAMPLE VOLUME in mL {sS)f: J0JDELTA TIME (hours) {DT)
DILUTICN FACTOR {DF)}: 1]SR-80 EFFICIENCY FACTOR (C1)
ENTER MATRIX AS: LIQUID, DIRECT SOLID, '¥-50 EFFICIENCY FACTOR (C2)
<<<<< or SOLID DIGEST <<<<< SAMPLE COUNT RATE {Rs)
DIGEST grams of SOLIDS/L (DgiL)} 6 JCRITICAL LEVEL (Lc)
SEPARATION TIME {(ST)}: Rmax
SEPARATION DATE (SD) DETECTION LIMIT {Ld) 1.88
iME OF COUNT (TOCM}:. Sr-89/90 CONC. in pCilg = 7.7136E-01
DATE OF COUNT (DOCYH1 22179
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 pCiflg = Rs*1000mLIL*DF/
3 (C1+C2* (1 - e to the power of {{-natural log 2) / 64.2 * DT )) *S5%(Dg/L)*Rec.,*2220000dpm/uCi)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA x 0.1000})
Relative Counting Error = (The Square Root of (TC + BKG * CT)} / (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = {Net Welght / Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) /400
v RESULTS v
[Sr-89/90 CONCENTRATION = 7.71E-01 pCily | DETECTION
[RELATIVE COUNTING ERROR = 25.2%, | i
1.61E-01
[PERCENT CARRIER RECOVERY = 93.2% i pCifg
et Enty by. 7% 7 )w,_, , Date: 12022794
[Approved by: 5 oo o], _ Date: [2/22/44
Form 22010N_C Rev. 1.0 Ia ?»&»2 B Page 1of 1




PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-103, REV. 1

Sr-89/90 ;: LA-220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1)

Faiyp IDETECTOR NUMBER 12{CARRIER ADDED in mL (CVA}
AMPL OTAL COUNTS {Te) GROSS WEIGHT (W2)

{COUNT TIME In MINUTES [{=2)] 10]TARE WEIGHT W1)

BACKGROUND In cpm (BKG)} 2INET WEIGHT (W3)

'SAMPLE VOLUME in mL (ss)}: }{DELTA TIME (hours) (DT)

DILUTION FACTOR {DF) 1SR-90 EFFICIENCY FACTOR {c1)

1 ENTER MATRIX AS: LIQUID, DIRECT SOLID, [Y-90 EFFICIENCY FACTOR (C2)
<<<<s  or SOLID DIGEST <<<<< ISAMPLE COUNT RATE (Rs)

DIGEST grams of SOLIDS/L {Dg/L){ 21CRITICAL LEVEL {Lc)
SEPARATION TIME __(ST)F AIRmax

{SEPARATION DATE {8D) ADETECTION LIMIT {Ld) 1.88
' ; Sr-88/90 CONC, in uCilg = 6.9994E+00
I

iISample Count Rate {Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

15r-89/9¢ pClfg = Rs*1000mL/L*DF/

{ (C1+C2* (1 - e to the power of ({(-natural log 2) / 64.2 * DT }) *S5*(Dg/L)*Rec.*2220000dpm/uCI)
JNOTE: 64.2 = Half Life for Y-30 and Rec, = Fractional Carrier Recavery ((W2-W1} / (CVA x 0.1000))

SAME'I;E

Relative Counting Error = (The Square Root of (TC + BKG * CT)) / (TC -BKG *CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight / Expected Weight} * 100

NOTE: Expected Weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours)={{DOC - SD} * 24) + (TOC - ST} /100

v RESULTS v
[Sr-89/90 CONCENTRATION = 7.00E+00 pCilg | DETECTION
LIMIT
IRELATIVE COUNTING ERROR = 6.7% ] T
1.45E-01
[PERCENT CARRIER RECOVERY = 96.0% | uCilg
7
Data Entry bY. W? pE— ] Late: 12/22/94
roved by: Date; J2 F27/% ’
orm 220%0N_C Rev. 1. Page 1 of 1




WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1)
L Ivee. [DETECTOR NUMBER 12]CARRIER ADDED in mL
ibu 33|GROSS WEIGHT
0{TARE WEIGHT
2,2 NET WEIGHT

500 IDELTA TIME (hours)
*01.ISR-90 EFFICIENCY FACTOR

T ENTER MATRIX AS: LIQUID, DIRECT SOLID, fv-50 EFFICIENCY FACTOR
<<<<<  or SOLID DIGEST <<<<< |SAMPLE COUNT RATE

{DIGEST grams of SOLIDS/L {DgiL) 6688/ ICRITICAL LEVEL
{SEPARATION TIME {sT)
ISEPARATION DATE (sD)ji
{TIME OF COUNT (TOC)
SR DATE OF COUNT (DOC)

“YDETECTION LIMIT (Ld) 1.88
Sr-89/90 CONC, in ]lCilg = 7.1280E+00

:#Sample Count Rate (Rs) = {Total Courits (TC} / Count Time {CT)) - Background in cpm (BKG)
{Sr-89/80 pCilg = Rs*1000mL/L*DF/

18 (C1+ C2* {1 - e to the power of ((-naturat log 2) / 64.2 * DT )) *SS*(Dg/L)*Rec.*2220000dpm/ucCi)
{NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrler Recovery ((W2-W1) / (CVA x 0.1000))

Retative Counting Error = (The Square Root of (TC + BKG * CT)) / (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight / Expected Weight) * 100

NOTE: Expected Weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time {(hours)={{DOC - SD) * 24) + {TOC - $T) 1100

v RESULTS v
[Sr-89/90 CONCENTRATION = 7.13E+00 uCilg | DETECTION
LIMIT

[RELATIVE COUNTING ERROR = 6.6% I B
1.47E-01

IPERCENT CARRIER RECOVERY = 94.6% | HClig

7 P

[Daa Entry by: A7/ & 3, apt— Date: 12122794

[Approved by: —cFL ] . Date: 12/22 /14

Form 22010N_C Rev. 1.0 rAME Page 1of 1
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WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

12 ICARRIER ADDED In mL {CVAY
GROSS WEIGHT (W2)

1 {TARE WEIGHT (Wi1)
2.2 INET WEIGHT (Wa)
500 [DELTA TIME (hours) (DT)

Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1)
N frpe S SHUDETECTOR NUMBER B :
"BL. |TOTAL COUNTS (TC)

ICOUNT TIME in MINUTES (€T
IBACKGROUND in cpm (BKG)

AMPLE VOLUME in mL (S8S)

JDILUTION FACTOR {DF) 01 JSR-90 EFFICIENCY FACTOR {C1}
~§§ ENTER MATRIX AS: LIQUID, DIRECT SOLID, [Y-90 EFFICIENCY FACTOR (C2)
’ <<<e<  or SOLID DIGEST  <<<<< ISAMPLE COUNT RATE (Rs)

|DIGEST grams of SOLIDSIL___ (Dg/L)
SEPARATION TIME (ST)

8484 |CRITICAL LEVEL {Le)
‘PMRmax

SEPARATION DATE (SD) 214188 L7 JIDETECTION LIMIT _ {Ld) 1.88
ITIME OF COUNT {TOC) 9:43 PM]Sr-89/80 CONC. in pCiflg = 1.7390E-01

IDATE OF COUNT {DOC)}12121/94°

3

Sampte Count Rate (Rs) = (Total Counts {TC) ! Count Time {CT)) - Background in cpm {BKG)
Sr-89/90 pCifg = Rs*1000mL/L*DF/

ZINOTE: 64.2 = Half Life for Y-850 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) / {TC - BKG * CT) * 1.96 * 100
Percent Carrler Recovery = (Net Weight / Expected Weight) * 100

NOTE: Expected Welght = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time (hours)={{DOC - SD) * 24) + (TOC - ST} /100

v RESULTS v

|Sr-89/90 CONCENTRATION = 1.74E-01 pCilg | DETECTION

[RELATIVE COUNTING ERROR = 75.2% | S
1.56E-01

IPERCENT CARRIER RECOVERY = 90.0% | pCiig

T
ata Entry by —_ Date: 12122194
Epproved by: 7 Date: [2/2p /3y

Form 22010N_C Rev. 1.0 [~ 2622 Page 1 of 1




WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 103 (E-2}, 104 (D-1) _SAMPLE
Shoaikype oo HIDETECTOR NUMBER ;{12 ]CARRIER ADDED in mL (CVA)

JTOTAL COUNTS (TC)
COUNT TIME in MINUTES )
{BACKGROUND in cpm (BKG)

13ﬂGROSS WEIGHT (W2)
ETARE WEIGHT (W)l 2
Z.EﬂNET WEIGHT (W3)
SAMPLE VOLUME in mL (58) 00 ]DELTA TIME {hours) {DT)
DILUTION FACTOR {DF} 01iSR-90 EFFICIENCY FACTOR {C1)
ENTER MATRIX AS: LIQUID, BIRECT SOLID, Y-30 EFFICIENCY FACTOR {C2)

<<<<s  or SOLID DIGEST =<<<< ISAMPLE COUNT RATE {Rs)
DIGEST grams of SOLIDS/L. (DgiL) .6484|CR¥'¥ICAL LEVEL {Lc)
SEPARATION TIME (ST) ‘

Y{SEPARATION DATE so)liz (Ld) 1.88
TIME OF COUNT {TOC) 1.4048E+00)

i:{DATE OF COUNT {DOC)

Sample Count Rate (Rs) = (Total Counts {TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 pCifg = Rs*1000mL/L*DF/

S5 (C1+C2* (1 - e to the power of ((-natural log 2} 1 64.2 * DT )) *SS*(Dg/L)*Rec.*2220000dpm/pCi)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery {{(W2-W1) / (CVA x 0.1000))

%{@*’%’«%ﬁa_ W

Relative Counting Error = {The Square Root of (TC + BKG * CT)) / {§C -BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Welght / Expected Weight) * 100

NOTE: Expected Weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time (hours)=({DOC - SD) * 24} + (TOC - ST) 1100

vRESULTS v
|Sr-89/90 CONCENTRATION = 1.49E+00 uCilg | DETECTION
LIMIT

[RELATIVE COUNTING ERROR = 15.7% - ] R
1.47E-01

[PERCENT CARRIER RECOVERY = 94.9% | pCilg

T 7

[Bata Entry by o 2 2. ©8,. D roa e Date: 12022194

jApprovedby: " P T2 [ 1 Date: 2722 /9y

Form 22010N_C Rev. 1.0 | 2523 Page 1of1




WHC-SD-WM-DP-103, REV, 1

PLACE ANALYTICAL CARD IN BOX BELCW OR ATTACH TRAVELER

Sr-89!90 LA-220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1) DUPLICATE
St Type S IDETECTOR NUMBER : $2ICARRIER ADDED in mL {CVA) filif
[TOTAL COUNTS (To)F 7|GROSS WEIGHT W2)
{COUNT TIME in MINUTES i {TARE WEIGHT W)l . 3465
BACKGROUND h cpm (BKG)E NET WEIGHT (W3) 0.0966
LRSS AMPLE VOLUME in mL 8S)E 6 {DELTA TIME (hours) (DT) 9.53
|DILUTION FACTOR {DF) [SR-90 EFFICIENCY FACTOR ___ (C1) 0.4180
1 ENTER MATRIX AS: LIQUID, DIRECT SOLID, [Y-90 EFFICIENCY FACTOR {C2) 0.4660
i <<<<<  or SOLID DIGEST <<«<<< SAMPLE COUNT RATE {Rs) 18.50
|DIGEST grams of SOLIDS/L (Dg/L)E ; ssas JCRITICAL LEVEL (L) 0.89
ISEPARATION TIME (STH: MiRmax N/A
ISEPARATION DATE (SD)f {DETECTION LIMIT (Ld) 1.88
{TIME OF COUNT (1) Sr-85/30 CONC. in yCllg = 1.4T38E+00]
IDATE OF COUNT {DOCY1 221794

Sample Count Rate (Rs) = {Total Counts (TC) / Count Time (CT)) - Background In cpm (BKG)
§ST-89/90 uCifg = Rs*1000mL/L*DF/
{C1 +C2* (1 - e to the power of ((-natural log 2} / 64.2 * DT )) *SS*(Dy/L}*Rec.*2220000dpm/uCi)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA x 0.1000))

Relative Counting Error = {The Square Root of {TC + BKG * CT)) / (TC - BKG * CT} * 1.96 * 100
Percant Carrier Recovery = (Net Weight / Expected Welght) * 100

NOTE: Expected Weight = CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time (hours)=((DOC - SD} * 24) + (TOC - ST) /100

v RESULTS v

[Sr-89/90 CONCENTRATION = 1.41E+00 uCilfg | DETECTION

[RELATIVE COUNTING ERROR = 16.0% 1

[PERCENT CARRIER RECOVERY = 96.6% |

)
ata Entry by: - — Date: 12/22194
Eﬁpmv&d by: %¢ :%5;“ LY Date: /2 22 1Y
Form 22010N_C Rev, 1.0 { Pagse 1 of 1
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. WHC-8D-WM-DP-103, REV. 1 s
LABCORE Data Entry Template for Worklist# 296

D-1

Analyst: B;k L Iostrument: ABOO [2 Method: LA-220-101

Worklist Comment: Sr-90 Determine SS using Lundlum, or contact S. Fitzgerald.

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 ELNK-PREP @SR90-01 SR90-01 SOLID N/A uCi/g
1 BLNK~PREP @SRS0-01 SRS0-01lC  SOLID N/A ’% Rec
1 BLNK-PREP @SR90-01 SR90-01E SOLID N/A % Ct.
2 st S|BSSO~ @SR90-01 SR90-01  SOLID N/A  uCi/g
2 STD @sRrR90-01 sSR90-01cC SOLID N/&a % Rec
2 S8TD @SRS0-01 SRS0-~-Q1E SOLID N/A % Ct.
3 SAMPLE S$94T000306 @SR90-01 SR90-01 SOLID N/A uci/g
3 SAMPLE 8947000306 @SR90-01 sSRS0-01c¢C SOLID N/A % Rec
3 SAMPLE 594T000306 @5R90~-01 SR90-01E  SOLID N/A %

4 DUP §$94T000306 @SR90-01 SRS0-01 SOLID N/A uci/g
4 DUP S94T000306 @SR90-01 SR90-01C  SOLID N/A % Rec
4 DUP £94T000306 @8R50~01 SR90-01E 80LID N/A % Ct.
5 SAMPLE £94TO0Q0312 @SR90-01 SR90-01 SOLID N/A uci/g
5 SAMPLE 5§94T000312 @8R90~-01 SR90-01LC  SOLID N/B % Rec
5 SAMPLE $94T000312 @SR90~01 SR90-01E SOLID N/A % Ct.
6 DUP 5947000312 @SR90-01 SR90-01 SOLID N/A uCi/g
& DUP 5947000312 @SR90-01 SR90-01C SOLID N/A % Rec
6 DUP $94T000312 @SR90-01 SR90-01E  SOLID N/B % Ct.
7 BLNK-PREP @SR90-01 SR90~-01 SOLID N/A ucCi/g
7 BLNK~PREP @SR90-01 SRY0-01C  SOLID N/a % Rec
Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 1




WHC-SD-WM-DP-103, REV, 1
LABCORE Data Entry Template for Worklist# 296

Analyst:

LL

Instrument:

ABOO 12

Method:

Worklist Comment: Sr-90 Determine SS using Lundlum, or contact S. Fitzgerald.

LA-220-101 )]

Seg Type Sample# "Rep Al Test Matrix Actual Found DL  Unit

7 BLNK-PREP @SR90-01 SRS0-01E SOLID N/2 % Ct.
8 STD @SR90-01 SR90-01 SOLID N/Aa . uCi/g
8 sTD @SR90-01 SR90-01C  SOLID N/a % Rec
8 STD @SR90-01 SR90-01E  SOLID N/A % Ct.
9 SAMPLE 594T000347 @SR90-01 SR90-01 SOLID N/A uci/g
9 SAMPLE S94T000347 @S8R90-01 SR90-~01C SOLID N/A % Rec
9 SAMPLE $94T000347 @SR90-01 SRY0-01E  SOLID N/a % Ct.
10 pup S94T000347 @SR90-01 SR90-01 SOLID N/A uci/g
10 DUP 5947000347 @SR90-01 SR90-01C .SOLID N/A % Rec
10 DUP 894T000347 @SR90-01 SRS0-01E SOLID N/A % Ct.
11 SAMPLE S§94T000348 @SR90-01 SRS0-01 SOLID N/A uCi/g
11 SAMPLE $54T000348 @SR90-01 SR90-01C  SOLID N/A % Rec
11 SAMPLE S94T000348 @SR90-01 SR90-01E  SOLID N/A % Ct.
12 pup §94T000348 @SR90-01 SR90-01 SOLID N/a uci/yg
12 pup 5947000348 @SR90-01 SR90-01C  SOLID N/A % Rec
12 DUP §94T000348 @SR90-01 SR90-01E  SOLID N/A % Ct.

Final page for worklist # 296

(Uda<oc e 1-17-7Y

Analyst Signature Date 7 i

) e ea

Data Entry Comments:

Page: 2

Units shown for QC (SPK) may not reflect the actual units.
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WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89!90 : LA-220 101 (D-1), 102 (E-2), 103 (E-2), 104 !D-'l)
RO T aap

2|CARRIER ADDED in mL {CVA)
ATOTAL COUNTS {TC) IGROSS WEIGHT w2)
ICOUNT TIME in MINUTES {CT) JJTARE WEIGHT w1

|BACKGROUND in cpm (BKG) (W3)
{SAMPLE VOLUME in mL _(SS) 6]DELTA TIME (hours) (BT
JDILUTION FACTOR oHf: 7{5R-90 EFFICIENGY FACTOR __(C1)

ENTER MATRIX AS: LIQUID, DIRECT SOLID, 'Y-90 EFFICIENCY FACTOR (€2)

<<<<< of SOLID DIGEST <<=<< SAMPLE COUNT RATE (Rs)
IGEST grams of SOLIDS/L (DgiL) i 86{CRITICAL LEVEL (Le)
:ISEPARATION TIME (sl - Rmax
1 ISEPARATION DATE {(SD) DETECTION LIMIT (Ld) 2.07
IME OF COUNT (TOCY Sr-89/90 CONC, In gCilg = 1,0773E-02|
IDATE OF COUNT (poc) 12128

D3 AM

ample Count Rate (Rs) = (Total Counts (TC) / Count Time {CT)} - Background In cpm (BKG)
JSr-89/90 pClig = Rs*1000mLIL*DF/

(C1+ C2* (1 -e to the power of ((-natural log 2) / 64.2 * DT )) *SS*(Dy/L)y*Rec.*2220000d pm/puCi)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrler Recovery {({(W2-W1) / (CVA x 0.1000}))

Relative Counting Error = {The Square Root of {IC + BKG * CT)) / (TC - BKG * CT} * 1.96 * 100
Percent Carrier Recovery = (Net Welght / Expected Weight} * 100

NOTE: Expected Weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours)={({DOC - SD) * 24) + (TOC - ST} 1100

v RESULTS v
|Sr-89/90 CONCENTRATION = 1.08E-02 uCilg 1 DETECTION
|RELATIVE COUNTING ERROR = 84.3% ]

1.12E-02
[PERCENT CARRIER RECOVERY = 94.4% 1 pClig
7l .

[Data Entry by,”/” 7. 46 dres () dj— e Date: 12/28/94

oved by: ' Date; 12 /28 /94

orm 22010N_ av. 1. Pags 1 of 1
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WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90 : LA-22 -101 {D-1), 102 (E-2), 103 (E-2) 104 _(Q 1) STANDARD
SHType e DETECTOR NUMBER 12]CARRIER ADDED in mL (CVA) 001
{TOTAL COUNTS (TC)E: 1498 [GROSS WEIGHT {W2)
S {COUNT TIME In MINUTES €cni ) ITARE WEIGHT WO
|BACKGROUND in cpm (BKG) |: 7{NET WEIGHT (W3)
SEASAMPLE VOLUME in mL (ss)k ;uboﬂDELTA TIME {hours) {DT)
DILUTION FACTOR “4{SR-90 EFFICIENCY FACTOR {C1)
Sa :§ ENTER MATRIX AS: LIQUID, DIRECT SOLID [¥-90 EFFICIENCY FACTOR (C2) X
<<<<< or SOLID DIGEST <<<<= SAMPLE COUNT RATE (Rs) 1147.10
IDIGEST DILUTION FACTOR (DDF) FICRITICAL LEVEL (Lc) 0.99
{SEPARATION TiME ) N/A
(Ld) 2.07
1.0875E+00
FEiSample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
- 1Sr-89/90 CIL = Rs*1000mLIL *DF*DDF/
(C1+C2* (1 - e to the power of {{-hatural log 2) / 64.2 * DT }) *SS*Rec.*2220000d pri/uCi)y
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery {{W2-W1) / (CVA x 0.1000))
Sr-89/90 uCifmL = (Sr-89/90 uCi/L) / 1000mL/L
Relative Counting Error = (The Square Root of (TC + BKG * CT}} / (TC - BKG * CT) * 1.96 * 100
Percent Carrler Recovery = (Net Weight / Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Belta Time (hours)=({DOC - SD) * 24) + (TOC - 8T) 100
v RESULTS v
ISr-89/90 CONCENTRATION = 1.09E-03 uCi/ml | DETECTION
LIMIT o
[RELATIVE COUNTING ERROR = 1.8% | e
1 SSE-OS
[PERCENT CARRIER RECOVERY = 95.5% | pCifmL
2
ata Entry by: £ e d H-n -—— Date; 12728194
EEEmved by: ﬁ ey XN Date: j2 /2 /9
orm 22010N_C Rev, 1.0 | Page
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WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89:'90 LA-220-1 01 (D-1), 102 (E-2), 103 (E-2), 104 (D- 1)
: S HDETECTOR NUMBER 2]CARRIER ADDED in mL
OTAL COUNTS (1g) {GROSS WEIGHT

16 JTARE WEIGHT

7{NET WEIGHT

0]DELTA TIME (hours)
T1SR-90 EFFICIENCY FACTOR __(C1) 0.4180

<} ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660
<<<<<  or SOLID DIGEST <<®c< ™ SAMPLE COUNT RATE (Rs) 523.30

DIGEST grams of SOLIDSIL (DgiL) 786ICRITICAL LEVEL {Lc) 0.99
ASEPARATION TIME {ST) iRmax NIA
DETECTION LIMIT {Ld) 2.07

Sr-89/90 CONC. in uCilg = 2.7779E+00

BACKGROUND in cpm (BKG)
_{SAMPLE VOLUME in mL (S8)

Sr-89/9¢ pCifg = Rs*1000mL/L*DF/
5] (C1 + C2* (1 - e to the power of {{-natural log 2) / 64.2 * DT )) *SS*(Dg/L)*Rec.*2220000dpm/uci)
~ANOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recavery {{W2-W1) / (CVA x 0.1000))

Relative Counting Error = (The Square Root of {TC + BKG * CT)} / (TC - BKG *CT) * 1.96 * 100
Percent Carrier Recovery = (Net Welght / Expected Welght) * 100

NOTE: Expected Weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours)=((DOC - SD) * 24} + (TOC - ST) 100

v RESULTS v
[Sr-89/50 CONCENTRATION = 2.78E+00 ucilg | DETECTION
[RELATIVE COUNTING ERROR = 2.7% | S S
1. 10E-02
|PERCENT CARRIER RECOVERY = 94.8% { uCify _
P
AT S Lo Dats: To726104
roved by: Date: [ /28 (94
orm 22010N_C Rev. 1.0 Page 1of 1
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WHC-SD-WM-DP-103, REV, 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90 : LA-220-101-(D-1), 102 (E-2), 103 (E-2), 104 (D-1)
. Iype . IDETECTOR NUMBER 2JCARRIER ADDED In miL {CVA)
IDUPLICATE: OTAL COUNTS i) 263|GROSS WEIGHT W2)

JCOUNT TIME In MINUTES €T 10]TARE WEIGHT (W1)
BACKGROUND In cpm (BKG) INET WEIGHT (W3)
SAMPLE VOLUME in mL (SS) IDELTA TIME {hours) (o)

DILUTION FACTOR {DF) 4 JSR-90 EFFICIENCY FACTOR (c1)
ENTER MATRIX AS: LIQUID, DIRECT SOLID, h'-eo EFFICIENCY FACTOR {C2) .
777777777 <<<<< ar SOLID DIGEST =<«<<<< |SAMPLE COUNT RATE {Rs} 523.60]
DIGEST grams of SOLIDS/L (DgiL) | 1.7828 [CRITICAL LEVEL (Lc) 0.99
SEPARATION TIME (sDl: AMiRmax NiA
:|SEPARATION DATE (SD)¥ “JDETECTION LIMIT {Ld) 2.07
{TIME OF COUNT (TOC) Sr-89/90 CONC. in Clig_= 2.7599E+00]

DATE OF COUNT : (DOC)

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time {CT)) - Background in ¢pm (BKG)
Sr-89/90 puCifg = Rs*1000mL/L*DF/

1 (C1+C2* (1 - e to the power of {{(-natural log 2) / 64.2 * DT }) *S5*(Dg/L)*Rec.*2220000d pm/uCIi)
NOTE: 64,2 = Half Life for Y-90 and Rec, = Fractional Carrier Recovery ((W2-W1) / (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)} / (TC - BKG * CT) * 1.96 * 100
Percent Carrler Recovery = (Net Welght / Expected Welght) * 100

NOTE: Expected Weight = CVA * 0.3

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v

(Sr-89/90 CONCENTRATION = 2.76E+00 uCilg. | DETECTION
IRELATIVE COUNTING ERROR = 2.7% | o

1.09E-02
|PERCENT CARRIER RECOVERY = 94.9% | pCirg

Dol "

[Cata Entry by: 7~ /n T8 ) 7 et? B — Date: 12128154
(Approved by: I 7t Date: J2/z8 5y
Form 22010N_C Rev. 1.0 / Y tage 1of1
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WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89!90 LA-220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1)

SAMPLE

DETECTOR NUMBER 12JCARRIER ADDED in mL (CVA)
|TOTAL COUNTS IGROSS WEIGHT W2)
COUNT TIME in MINUTES 10|TARE WEIGHT wW1)
BACKGROUND in cpm 8 |NET WEIGHT w3
SAMPLE VOLUME in mL :100{DELTA TIME (hours) (DT)

DILUTION FACTOR 24 ISR-90 EFFICIENCY FACTOR {c1) K
ENTER MATRIX AS: LIQUID, DIRECT SOLID, fr-s0 EFFICIENCY FACTOR {C2} 0.4660
<<<<< __or SOLID DIGEST <<<<< ISAMPLE COUNT RATE ({Rs) 775.80
|DIGEST grams of SOLIDS/L (Dg/L)§: 1,806 ]CRITICAL LEVEL {Lc) 1.14
{SEPARATION TIME {ST)}. MIRmax N/A
ISEPARATION DATE (SD) ADETECTION LIMIT (Lg) 2.38
“TIME OF COUNT {TOC)k: MiSr-89/90 CONC. in pCilg = 3.9384E+00
HDATE OF COUNT (DOC)J
FSample Count Rate (Rs) = (Total Counts {TC) / Count Time {CT)) - Background in cpm (BKG}
r-89/90 pCi/g = Rs*1000mL/L*DF/
(C1+C2*(1-eto the power of {{-hatural log 2) / 64.2 * DT )) *S5*({Dg/L)*Rec.*2220000dpm/puCI)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA x 0,1000))
Relative Counting Error = (The Square Root of (TC + BKG * CT)} 7 (TC - BKG * CT) * 1.96 * 100
Percent Carrler Recovery = (Net Welght / Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002,
Delta Time (hours)={{DOC - SD) * 24) + (TOC - 8T) H00
v RESULTS v
{Sr-89/90 CONCENTRATION = 3.94E+00 ucCilg ] DETECTION
[RELATIVE COUNTING ERROR = 2.2% ] : :
' 1.21E-02
|PERCENT CARRIER RECOVERY = 96.2% I pcCilg
P
[Cata Entry BY: 227 7 "0 A1 T d g ——— Date: 12/28/94
%Egroved bﬁ & — v Y Date; tzfzg /a4
orm 22010N_GC Rev, 1.0 V %31 Page 1of 1




WHC-SD-WM-DP-103, REV, 1

PLACE ANALYTICAL CARD [N BOX BELOW OR ATTACH TRAVELER

Sr—89I90 LA 220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1) DUPLICATE
DETECTOR NUMBER 12JCARRIER ADDED in mL (CVA) bo
‘ 92IGROSS WEIGHT (W2)
10} TARE WEIGHT (WH1)
'8 INET WEIGHT (W3)
00 JDELTA TIME (hours) (DT)
{SR-90 EFFICIENCY FACTOR {C1)
ENTER MATRIX AS: LIQUID, DIRECT SOLID, v-90 EFFICIENCY FACTOR {C2)
<<<<< or SOLID DIGEST <<<<x SAMPLE COUNT RATE {Rs)
DIGEST grams of SOLIDS/L.  (Dg/L) i ;ﬁih]CRmCAL LEVEL (Le)
(ST [Rmax

BACKGROUND In cpm
SAMPLE VOLUME in mL

(SO} JDETECTION LIMIT {Ld) 2.38
TIME OF COUNT {TCC)f. Sr-89/90 CONC, in UCifg = 3.3752E+00

DATE OF COUNT {poc) |4

Sample Count Rate (Rs) = (Total Counts ('TC) I Count Time {C7}} - Background in cpm {BKG)
Sr-89/90 uCl/g = Rs*1000mL/L*DF/

(C1+C2*(1 - e to the power of ((-natural log 2) /64,2 * DT )) *sS*(Dg/L)*Rec.*2220000dpm/uCi}
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA x 0.1000))

Relative Counting Error = (The Square Root of {TC + BKG * CT)) / (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = {(Net Welght / Expected Weight) * 100

NOTE: Expected Welght = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours)={{DCC - SD) * 24) + {TOC - ST) /100

v RESULTS v
|Sr-89/90 CONCENTRATION = 3.38E+00 pCilg 1 DETECTION
LiMIT
[RELATIVE COUNTING ERROR__ = 2.4% ] e
1. 215412
|PERCENT CARRIER RECOVERY = 95.4% - i , pCifg
Date: 12128194
Date: iz fzg /%y
Page 1 of 1
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WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW CR ATTACH TRAVELER

104 (D-1)

Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 103 (E-2), 1

421CARRIER ADDED in mL

(CVA)}

{TOTAL COUNTS

(TC)

37IGROSS WEIGHT

W2)

COUNT TIME In MINUTES

(1] §

JTARE WEIGHT

(W1

BACKGROUND In epm

(BKG)E

NET WEIGHT

(W3)

ISAMPLE VOLUME in mL (SS)§ DELTA TIME (hours) {DT)
|DILUTION FACTOR (bR E: SR-90 EFFICIENCY FACTOR (Ct)
| ENTER MATRIX AS: LIQUID, DIRECT SOLID Y-90 EFFICIENCY FACTOR {C2)
<<<<<  or SOLID DIGEST <<<<«< SAMPLE COUNT RATE {Rs)
ZIDIGEST grams of SOLIDSIL (Do)} 9048 [CRITICAL LEVEL (Le)
JSEPARATION TIME {ST) 17-AM{Rmax
i SISEPARATION DATE {SD) JDETECTION LIMIT (L&) 2.38
; IME GF COUNT {TQC) Sr-89/90 CONC. in uCIIg = < 6.0949E-03
' S5{DATE OF COUNT {Doc)
Zlsample Count Rate (Rs) = (Total Counts {TC) / Count Time (CT)) - Background ir cpm {BKG)
JSr-89/90 pCifg = Rs*1000mL/L*DF/
(C1+C2* {1 - e to the power of ((-natural log 2) / 64.2 * DT )) *SS*(Dg/L)*Rec.*2220000dpm/uCi)
NOTE: 64.2 = Half Life for Y-90 and Rec, = Fractional Carrier Recovery ((W2-W1) / (CVA x 0.1000))
Relative Counting Error = {The Square Root of (TC + BKG * CT}}/ (TC - BKG *CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight / Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002,
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) /100
v RESULTS v
[Sr-89/90 CONCENTRATION = < 6.09E-03 nCilg { DETECTION
LIMIT
[RELATIVE COUNTING ERROR = 500.0% | S
] 1.15E-02
[PERCENT CARRIER RECOVERY = 94.6% H pClig _
-1 /
IData Entry by:. 277 "B D€ el Pim.r e Date: 12/28]94
lApproved by: =V Date; /2728 /4
Form 22010N_C Rev. 1.0 i Page 1 of 1
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WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89!90 LA- 220 101 (D-1), 102 (E-2), 103 (E—2) 104 gD-1) SAMPLE
SSEYpBE i 12 JCARRIER ADDED in mL {CVA) s, 0D

GROSS WEIGHT w2l

0]TARE WEIGHT (W)

ko
| ACKGROUND in cpm (BKG) BINET WEIGHT (W3}
' AMPLE VOLUME {n mL 100 !DELTA TIME {(hours) {DT)
i 11SR-90 EFFICIENCY FACTOR {C1)
IY-QD EFFICIENCY FACTOR (C2})
<< or SOLID DIGEST <CCas ISAMPLE COUNT RATE {Rs)

JDIGEST grams of SOLIDS/L (DgiL)

"‘smné'ﬂcmncm_ LEVEL (Lc)

EPARATION TIME ST)
EPARATION DATE (SD) (Ld) 2.38
IME OF COUNT {T0C) 3.9169E-01

DATE OF COUNT {DOC)

ample Count Rate (Rs) = (Total Counts (TC)/ Count Time {CT)) - Background in cpm (BKG)
4Sr-89/90 pCifg = Rs*1000mLJ/L*DF/
(C1+C2*(1 -e to the power of {{-hatural log 2) / 64.2 * DT }) *SS*(Dg/L)*Rec.*2220000dpm/uCi)

1"30 PM :JNOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA x 0.1000})

Relative Counting Error = (The Square Root of {TC + BKG * CT)) / (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Welght / Expected Welght) * 100

NOTE: Expected Welght = CVA * 0,1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours)=({(DOC - SD) * 24} + (TOC - ST} 1100

v RESULTS v

[sT-89/90 CONCENTRATION = 3.92E-01 pCifg_ i DETECTION

[RELATIVE COUNTING ERROR = 7.3% |

[PERCENT CARRIER RECOVERY = 92.4% { gcug

2 -

[Data Entry By: 27 Y 37y g —— Date: 12726194

roved by: Yl ‘ Date: IZE% /94
TON_ ev, 1, N Page 10of1




WHC-SD-WM-DP-103, REV, 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89190 LA- 220 101 (D-1), 102 {E-2), 103 (E-2 1 04 (D 1) DUPLICATE
SRS Ype S IDFTECTOR NUMBER ' 2iCARRIER ADDED in mL (cvA)l
TOTAL COUNTS (7C) 090jGROSS WEIGHT (W2)
COUNT TIME in MINUTES €n GITARE WEIGHT W1)
{BACKGROUND in cpm (BKG INET WEIGHT (W3)
|SAMPLE VOLUME in mL (SS) 0iDELTA TIME (hours) (OT)
*{DILUTION FACTOR (DF) 771]SR-90 EFFICIENCY FACTOR (Ct)
g ENTER MATRIX AS: LIQUID, DIRECT SOLID, ['Y-90 EFFICIENCY FACTOR {C2)
; <<<<<  oF SOLID DIGEST <<<<< SAMPLE COUNT RATE {Rs)
IDIGEST grams of SOLIDS/L Oa/L) b i 152 ICRITICAL LEVEL (Lc)
EPARATION TIME {ST) 'AM{Rmax
SEPARATION DATE (sp)ls DETECTION LIMIT (Ld) 2.381
{TiIME OF COUNT Toc)| Sr-89/90 CONC. in pCilg = 4.9851E-01)
IDATE OF COUNT {poc)li2rz

i NOTE 84 2= Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2~W1) / (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) / {TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = {Net Weight / Expected Weight) * 100

NOTE: Expected Weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours)=({(DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v
|sr-89/90 CONCENTRATION = 4.99E-01 pCilg | DETECTION
LIMIT

[RELATIVE COUNTING ERROR = 6.2% | e e
1 12E-02

IPERCENT CARRIER RECOVERY = 96.2% ] pclg

a4

Pty by = L e = Dato: (PR

IApproved by: Y= =7 U] Date: i2/z8/9Y

Form 22010N_C Rev. 1.0 { .. lFage 1 of 1
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WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr—89:'90 : L.A-220 101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1) SAMPLE
R 3 IDETECTOR NUMBER #12]JCARRIER ADDED in mL _{CVA) 000
4TOTAL COUNTS {TC) 08 [GROSS WEIGHT ] (W2)

o

OUNT TIME In MINUTES €n
- ABACKGROUND in cpm (BKG) ;
{SAMPLE VOLUME In mL (SS) 0{DELTA TIME (hours) (D)
{|DILUTION FACTOR (DF) SR-90 EFFICIENCY FACTOR __ (C1)

%ﬁﬁmﬁﬁﬁ ENTER MATRIX AS: LIQUID, DIRECT SOLID, 'Y-90 EFFICIENCY FACTOR (C2)
S g <<<<<  or SOLID DIGEST <<<<< ISAMPLE COUNT RATE {Rs)

ADIGEST grams of SOLIDS/L {Dgy/L) 24 ICRITICAL LEVEL {Le)
- ISEPARATION TIME {sT) '
{SEPARATION DATE (soyfi

{TIME OF COUNT Tocykii
ystiiDATE OF COUNT (ooc)|12¢

O{TARE WEIGHT (W1)
3.8 INET WEIGHT (W3)

‘o

‘|DETECTION LIMIT (Ld) 238
{Sr-89/90 CONC. in uCifg = 7.3118E-01

: ‘ (C1+C2* (1 - e to the power of ((-natural log 2) / 64.2 * DT )) *SS*(Dg/Ly*Rec,*2220000dpm/pCi)
{NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery {((W2-W1) / (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) / (TC - BKG *CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight / Expected Welght) * 100

NOTE: Expected Weight = CVA * 0.1

Deatection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time (hours)=({DOC - SD) * 24) + (TOC - ST) 100

v RESULTS v
[Sr-89/90 CONCENTRATION _= 7.31E-01 uCily } | DETECTION
LIMIT
[RELATIVE COUNTING ERROR = 5.1% ]
1. 11E-02
[PERCENT CARRIER RECOVERY = 94.9% ] uCiig
A 7 —
) kAY fro—~"" T~ Date: - 12028/94
E.—iﬁvi' Date: (2028 [y
.0 Page 10of1
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WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER
Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 103 (E-2) 104 (D 1) DUPLICATE
ﬁ%ﬁ%ﬁmﬁ%&ﬁ 'DETECTOR NUMBER 12]CARRIER ADDED In mL (CVA) o0
‘ OTAL COUNTS [ GROSS WEIGHT (W2}
ICOUNT TIME in MINUTES $0ITARE WEIGHT (w1}
BACKGROUND in cpm INET WEIGHT (W3)
SSAMPLE VOLUME In mL ﬁOlDELTA TIME (hours) {DT)
BILUTION FACTOR 1SR-90 EFFICIENCY FACTOR {C1)
ENTER MATRIX AS: LIQUID, DIRECT SOLID, |y-00 EFFICIENCY FACTOR {C2)
<<<<<  of SOLID DIGEST <<<<< JSAMPLE COUNT RATE {Rs)
DIGEST grams of SOLIDS/L {DgiL . BBSGHCRITICAL LEVEL {Lc)
SEPARATION TIME {(ST)k:
SEPARATION DATE (Sb} i /IDETECTION LIMIT {Ld) _ 2,38
TIME OF COUNT {TOC) |-:-::08:40 AM |Sr-89/90 CONC, in pCiilg = 7.8646E-01
DATE OF COUNT (Doc) 213819 {
‘isample Count Rate (Rs) = (Total Counts (¥C) / Count Time (CT)} - Background in cpm (BKG)
Sr-89/90 uCifg = Rs*1000mL/L*DF/
(C1+C2* (1 - e to the power of ((-natural log 2) / 64.2 * DT )) *SS*(Dg/L)*Rec.*2220000dpm/ucCi)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrler Recovery ({(W2-W1) / (CVA x 0.1000))
Relative Counting Error = (The Square Root of {TC + BKG * CT)) / (TG - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight / Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) /100
v RESULTS v
[Sr-89/90 CONCENTRATION = 7.86E-01 pCilg i DETECTION
[RELATIVE COUNTING ERROR_ = 5.0% | e e
1 18E-02
[PERCENT CARRIER RECOVERY = 88.2% i 3IClig
oz
Data Entry by: 7377 & D sl ge e o Date: 1228194
yéggroved bx’: ” éﬁ # %y Date: {72877t
arm 220T0N_ ev. 1.0 .e Page 1of1
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WHC-SD-WM-DP-103, REV. 1

@yl

LABCORE Data Entry Template for Worklist# 334

Analyst: DD Instrument: ABOO __ /2 Method:  LA220-101/ D~
Worklist Comment: Use &GG&GETQO'HTE sample mount. SLF
..r- ra .
Seg Type Sample# s Test Matrix Actual Found DL  Unit
1 BLNK-PREP @SR90-01 SR90-01 SOLID N/A uci/g
1 BLNK-PREP @SR90-01 SR90-01C  SOLID N/A % Rec
1 BLNK-PREP @SR90-01 SRY0-01E  SOLID N/B % Ct.
2 sTD 5| B5 2 @5R90-01 SRS0-01 SOLID N/A uci/g
2 STD @SR90-01 SR90~01C  SOLID N/A % Rec
2 STD @SR90-01 SR90~01E  SOLID N/A % Ct.
3 SAMPLE 594T000349 @SR90-01 SR90-01 SOLID N/A uci/g
3 SAMPLE §94T000349 @SR90-01 SRY0-01C  SOLID N/A % Rec
3 SAMPLE 594T000349 @SR30-01 SR90-01E  SOLID N/A % Ct.
4 DUP §94T000349 @SR90-01 SR90-01 SOLID N/A uci/g
4 DUP 894T000349 @SR90-~01 SR90-01C  SOLID N/a % Rec
4 DUP §54T000349 @SR90-01 SR90-01E  SOLID N/A % Ct.
5 BLNK-PREP @SR90-01 SR90-01 SOLID N/A uci/g
5 BLNK-PREP @SR90~01 SR90-01C - SOLID N/A % Rec
5 BLNK-PREP @SRS0~01 SR90-01E  SOLID N/a % Ct.
6 STD SI1PS 2. @SR90-01 SR90-01 SOLID N/a uci/g
6 STD @SR90-01 SR90-01C  SOLID N/R % Rec
6 STD @SR90-01 SR90-01E  SOLID N/a % Ct.
7 SAMPLE S894T000350 0 F @SRS0-01 SR90-01 SOLID N/A ‘uci/g
7 SAMPLE 894T000350 O F @SR90-01 SR90-01C  SOLID N/a % Rec
Data Entry Comments;
Seple. 294wl be rere— die his b
RPD 52&’ ‘ﬁ&p
L*IO"‘I
Units shown for QC (SPK) may not reflect the actual units, Page: 1
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WHC-SD-WM-DP-103, REV. 1
LABCORE Data Entry Template for Worklist# 334

Analyst: ])QS) Instrument: ABOO 12 Method:

LA-220-101/D ~ |

Jom
Worklist Comment: Use -166-10=106-mML sample mount. SLF
I~
Seg Type Sample# Rep Al Test Matrix Actual Found DL, Unit
7 SAMPLE §94T000350 0 F @8RrR90-01 SRS0-01E SOLID N/B % Ct.
8 DUP §94T000350 0 F @SR90-01 SR90-01 SOLID N/A . uci/g
8 DUP $94T000350 O F @SR90-01 SR90-01C  SOLID N/A % Rec
8 pup 5947000350 0 F @sSRrR90-01 SR90-01E SO0LID N/A % Ct.
| Final page for worklist # 334
\ 21%1 §§£>,E&W ' I—S-C{Sf-.
alyst Signature Date
W CM el e YAV 4
Data Entry Comments:
Units shown for QC (SPK) may not reflect the actual units. Page: 2
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WHC-SD-WM-DP-103, REV. 1

Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 104 (D-1) LIQUIDS
e | DETECTOR NUMBER

(TC) :

Il STANDARD
- L

COUNT TIME in MINUTES

{CTE

BACKGROUND in cpm NET WEIGHT
HDELTA TIME (HOURS DT 567
g P N 32 3 \\ w\_\\ \\ 3 i
SR-90 EFFICIENCY FACTO (C1) 0.4180
74]1Y-90 EFFICIENCY FACTOR _(C2) 0.4560
520 [Rmax NIA
5I|DETECTION LIMIT {Ld) 157)
00 |[Er-89790 GONG. In HGIL = - 1.0215E+00

5[Sample Count Rate (Rs) = (Total Counts {TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-82/90 CONC In uCifmL

RS*DF*DDF*1000/({C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000}

NOTE: 64.2 = Malf Life for Y-S0 and Rec. = Fractional Carmier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of {{TC + BKG * CT) /(TC - BKG * CT)"1.96)

Percent Carrier Recovery = (Net Weight / Expacted weight) * 100

NOTE: Expected weight = CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-

REPLACE RS WITH RMAX IF RS<=LcAND RE8>=0 OR REPLACE RS WITH Lc IF RS<0

508-002.
Delta Time (hours) = ((DOG - SD) * 24) + (TOC - ST) /100

vRESULTS v t DETECTION
[Sr-89/90 CONCENTRATION = 1.02E-03 uCymL, | LEVEL
RELATIVE COUNTING ERROR__= 2.0% -] 1.62E-06
uCIL

[PERCENT CARRIER REGOVERY = 97.5% }

IData Entry by: MC BIERMAN 27 Y S e ety Date: 06-Jan95

|Approved by: SL FITZGERALD s o Date: /= 2-%5s
Form WB Rev. 2.1 220-10n_WB VA
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WESTINGHOUSE HANFORD COMPANYy1C-SD- WM.
222.S LABORATORY
RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET

DP-103, REV,

R

.

emist Com

7
=

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
* RESULTS FOR STANDARDS ARE IN pCi/mL.

=2
Form Completed By:  MC BIERMAN Slignatura: /%,/ C{fe et Date:  01/06/36
[Chemist Approval:  SL FITZGERALD Signature: ﬁ_’ Date: -5~
Revislon 2.1

STRONTIUM-SOLIDS ERR
TEST CODE: @SR30-01 SAMPLE POINT; 0
INSTRUMENT: WB27811 SAMPLE PREP: 0
ANALYST: BCD BATCH ID; 0
ANALYSIS DATE;_ January 6, 1995
uNITs:[ pciig
SAMPLE TYPE __[SAMPLENO,  |ANALYTE RESULT#1_| DUPLICATE |AVERAGE RPD% % REC _|DETLIM_[AGTER
STANDARD * 51862 Sr-90 1.02E-03 91.9% | 1.62E-06] __ 2.0%
BLANK 594Tas( Sr.90 &.67E-04 8.03E-04 58.9%
ISAMPLE 1 S94T360 S1-90 5,09E-01 4.46E-01 4.78E-01 13.2% 7.91E04] _ 2.0%
DUPLICATE 1 S94T360 _ |Sr-80 7.81i5-04 2.1%
SAMPLE 2 NIA N/A&
STANDARD END
STD ID: _|STDVOL.:
|STANDARD 0 1.660
ARTIVE: Analyst Comments:

2641




WHC-SD-WM-DP-103, REY. 1
Sr-89/90 : LA-220-101 (D-1), 102 (E-2 104 (D-1 Liquips STANDARD

SRR R SR IDETECTOR NUMBER }2|/CARRIER ADDED inml. __ (CVA}! £ 000

STANDARD TOTAL COUNTS —aok IGROSS WEIGHT W2k
W JCOUNT TIME in MINUTES cn TARE WEIGHT Wil 739
= JBACKGROUND in cpm (BKG)}: NET WEIGHT (W3) 0.0975
TISAMPLE VOLUME in mL : DELTA TIME (HOURS D 567
DILUTION FACTOR S T T

Y|DIGEST DILUTION FACTOR DDF A 5
SAMPLE COUNT RATE (Rs) SR-90 EFFICIENCY FACTO {C1) 0.4180
CRITICAL LEVEL ‘ s} ¥-90 EFFICIENGY FACTOR _(C2) 0.4660
SEPARATION TIME (SHE PO [Rmax N/A
SEPARATION DATE (SD}E: = IDETECTION LIMIT {Ld) 157
TIME OF COUNT o)k ‘00|[Sr-55/30 CONC.In pCUL = T.021BE+00 |

DATE OF COUNT (DOC)

:Sample Count Rate {Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

#13r-89/90 CONC in puCifmL REPLACE RS WiTH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc¢ IF RS<0
HRS*DF*DDF*1000/({C1+C2*(1-e to the power of ((-natural log 2}/64.2*DT)))*SS*REC*2220000)

#INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carmier Recovery {((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of {(TC + BKG * CT) / {TC - BKG * CT)*1.96)

Percent Carriet Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
vRESULTS v DETECTION

[Sr-89/90 CONCENTRATION = 1.026-03 HCUmL ] LEVEL
[RELATIVE COUNTING ERROR _= 20% ] 1.62E-06

- WCiL
IPERCENT CARRIER RECOVERY = 87.5% ]

]
[Data Entry by: MCBIERMAN A& Srv o opp fme Date: 06-Jan-g5
{Approved by: SLFITZGERALD _ Date: /= IS
Form WB Rev. 2.1 220-10n_WB ~ | {
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WHC-SD-WM-DP-103, REV. 1
LA-220-101 /D1 Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 104 (D-1

ETECTOR NUMBER inm
[TOTAL COUNTS (TC) §J@ROSS WEIGHT
= o
COUNT TIME in MINUTES {CT) QITARE WEIGHT

#4BACKGROUND in cpm {(BKG
= 3SAMPLE VOLUME inmb
£2JDILUTION FACTOR
SHDIGEST FACTOR (g/l)

SAMPLE COUNT RATE
EeCRITIGAL LEVEL
SEPARATION TIME
SEPARATION DATE
HTIME OF COUNT
s DATE OF COUNT

5NET WEIGHT

Sample Count Rate (Rs) = (Total Counts {TC) / Count Time (CT}) - Background in cpm {(BKG})

21{5r-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with
SRS 000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.98)

Parcent Carrier Recovery = (Nat Weight / Expected weight) * 100

NOTE: Expected weight = CVA* 0.1 ]

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
v RESULTS v DETECTION
[sr-89/90 CONCENTRATION = 6.67E-04 i uCilg | LEVEL
[RELATIVE COUNTING ERROR _ = 98.9% | 8.03E-04
—_ HCifg

[PERCENT CARRIER RECOVERY = 5.0% ]
[Data Entry by: MC BIERMAN 05, Ao Date: 06-Jan-95
|Approved by: SL FITZGERALD W Date: /- 2 =95
Form WB Rev. 2.1 220-10n_WB ) Page 1of1
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-WM-DP-103, REV, 1

LA-220-101/D-1  Sr-89/90 : LA-220-101 (D-1), 102 SAMPLE
OO T DE TEC TOR NUMBER CARRIER ADDED in mL g
TOTAL COUNTS (TC) 3JGROSS WEIGHT
COUNT TIME in MINUTES €N \ITARE WEIGHT
BACKGROUND in cpm {BKG) S INET WEIGHT
SAMPLE VOLUME in mL, (88) 808 |DELTA TIME (HOURS DT 8,08
:4[DILUTION FACTOR (DF) e - R ; :
= |DIGEST FACTOR (gi) DDE GEELL
SAMPLE COUNT RATE (Rs) 1008.10|SR-90 EFFICIENCY FACTOR | (C1) 0.4180
S CRITICAL LEVEL {Le) 0.74}Y-90 EFFICIENCY FACTOR | (C2) 0.4660
SEPARATION TIME )] S 425 [Rmax N/A
SEPARATION DATE (5D) 95 DETECTION LIMIT (Ld) 1.57
ITIME OF COUNT (TOC) - 5.0006E-01] -
DATE OF COUNT (DOC T
Sample Count Rate {Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
::/1Sr-89/90 CONC in uCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
S][RS"1000°DFA(C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
#|NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Retative Counting Error = The Square Root of ((TC + BKG * CT)/{TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Deita Time (hours) = (DOC - SD) * 24) + (TOC - $T) /100
vRESULTS v DETECTION
[sr-89/90 CONCENTRATION = 5,09E-01 | uCifg | LEVEL
[RELATIVE COUNTING ERROR = 2.0% _ ] 7.91E-04
—_— ucCifg
[PERCENT CARRIER RECOVERY = 96.7% |
P |
loata Entry by: MC BIERMAN 7 &S ot mdl e Date: 06-Jan-95
|Approved by: SL FITZGERALD A ’Zﬁ# Date: /-F—-95
Form WB Rev. 2.1 220-10n_WB { - Page 10f1
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WHC-SD-WM-DP-103, REV. 1

220-101!0-1

NOTE: 64.2 =

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expectad weight) * 100
NOTE: Expacted weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Sr-sslso LA-220-101 (D-1), 102 E-2 104 {D-1 DUPLICATE’
CARRIER ADDED in mL {CVAL ERTE
TS (TCY 4 IGROSS WEIGHT Yk (5eq
{COUNT TIME in MINUTES (€T TARE WEIGHT W1 i 30602
1| BACKGROUND in cpm (BKG) ENET WEIGHT (W3) 0.0967
TISAMPLE VOLUME in mL sS)i TDELTA TIME (HOURS DT 8.58
DILUTION FACTOR (DF) o N e B
DIGEST FACTOR (g/l) DDF S T s 3 2
ISAMPLE COUNT RATE {Rs) 894 90 |SR-80 EFFICIENCY FACTOR | (C1) 0.4180
N CRITICAL LEVEL (Le) 0. 74 ['v-80 EFFICIENCY FACTOR { {C2) 0.4660
SEPARATION TIME {5T) 28 N/A
SEFPARATION DATE (SD) {td) 157
TIME OF COUNT (TOC)
IDATE OF COUNT (DOC)

%) Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
3 |RS*1000*DFK(C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
v RESULTS v DETECTION
[sr-82/90 CONCENTRATION = 4.46E-01 uCilg | LEVEL
[RELATIVE COUNTING ERROR = 71% ] 7.81E-04
uCifg
[FERCENT CARRIER RECOVERY = 96.7% ]
IData Entry by: MC BIERMAN P4 e - Dato: 06-Jan-95
Approved by: 5L FITZGERALD K =1/ ) Date: /=G -9
Form WB Rev. 2.1 220-10n_WB " * Page 1 of 1
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LAB LEADER INFQ:

TECH INFO:

2mpte Polnt;
Book Number:

Eolid—Sample Run: I Eolid-ﬂuglicate Run: | Eiéuids Standard End ]
INPUT INPUT INPUT
TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS
COUNT TIME in MINUTES COUNT TIME in MINUTES COUNT TIME in MINUTES
BACKGROUND in ¢cpm BACKGROUND in cpm BACKGROUND it cpm
SAMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE YOLUME in mL
. DILUTION FACTOR DILUTION FACTOR DILUTICN FACTOR
N DIGEST FACTOR {g/L} DIGEST FACTOR (giL) DIGEST DILUTION FACTOR
@ SEPARATION TIME SEPARATION TIME SEPARATION TIME
!np SEPARATION DATE SEPARATION DATE SEPARATION DATE
TIME OF COUNT TIME OF COUNT TIME OF COUNT
m DATE OF COUNT DATE OF COUNT DATE OF COUNT
CARRIER ADDED in rL CARRIER ADDED in mL CARRIER ADDED in mL
GROSS WEIGHT GRGCSS WEIGHT GROSS WEIGHT
TARE WEIGHT TARE WEIGHT TARE WEIGHT
STANDARD VALUE
RESULT RESULT RESULT
SAMPLE COUNT RATE 1.01EHI3 SAMP‘LE COUNT RATE 8.95E+02 SAMPLE COUNT RATE
CRITICAL LEVEL 7.38E-1 CRITICAL LEVEL 7.38E401 CRITICAL LEVEL
NET WEIGHT 0.09587 NET WEIGHT 0.0867 NET WEIGHT
DELTA TIME {hours) 8.08 DELTA TIME (hours) 8.58 DELTA TIME thours)
SR-80 EFFICIENCY FACTOR 0.42 SR-20 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR 0.47 Y-90 EFFICIENCY FACTOR 0.47 | Y-S50 EFFICIENCY FACTOR
Rmax NIA Rmax NIA Rmax :
DETECTION LIMIT 1.57 DETECTION LIMIT 1.57 DETECTION LIMIT
§r-88/90 CONC in uCirg 5.09E-01 $r-89/90 CONC in uClig | _4.46E-01 Sr-88/90 CONC In uClmL
Relafive Counting Error 2.0% Relative Counting Error 2.1% Relative Counting Error
Percent Carfier Recovery 96.7% Parcent Carrler Recovery 96.7% Percent Carrier Recovery
Form Completed By: MC BIERMAN Signaturs: Date: 06-Jan-35)
[Chamist Approval: SL FITZGERALD Slgnature; Date: LS >
LSS AppToval + __(1 c{ 9,
Revision 2.1

Liquids Standard Run | Eolid-Blank Run: @lid-Sample Run 2; | Eolid-DuEIicate Run 2:
INPUT INPUT INPUT INPUT

TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS
COUNT TIME in MINUTES COUNT TIME in MINUTES COUNT TIME in MINUTES COUNT TIME in MINUTES
BACKGROUNDH in epm BACKGROUND In cpm BACKGROUND In cpm BACKGROUND In ¢pm
SAMPLE VOLUME in mL SAMPLE VOLUME In mL SAMPLE VOLUME in mL SAMPLE VOLUME in mL
DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR
DIGEST DILUTION FACTOR DIGEST FACTOR (gL} DIGEST FACTOR (g} DIGEST FACTOR (gn)
SEPARATION TIME SEPARATION TIME SEPARATION TIME SEPARATION TIME
SEPARATION DATE SEPARATION DATE SEPARATION DATE SEPARATION DATE
TIME OF COUNT TIME OF COUNT TIME OF COUNT TIME OF COUNT
DATE OF COUNT DATE OF COUNT DATE OF COUNT DATE OF COUNT
CARRIER ADDED in mL CARRIER ADDED in mL CARRIER ADDED in mL CARRIER ADDED InmL
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT
TARE WEIGHT TARE WEIGHT TARE WEIGHT TARE WEIGHT
STANDARD VALUE

RESULT RESULT RESULT RESULT
SAMPLE COUNT RATE 9.85E+02 SAMPLE COUNT RATE 1.30E+00 SAMPLE COUNT RATE SAMPLE COUNT RATE
CRITICAL LEVEL 7.38E-01 CRITICAL LEVEL 7.38E-01 CRITICAL LEVEL CRITICAL LEVEL
NET WEIGHT 0.0975 NET WEIGHT 0.0960 NET WEIGHT NET WEIGHT
DELTA TIME (hours) .67 DELTA TIME (hours) 7.33 DELTA TIME (hours) DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR | d.42 SR-90 EFFICIENCY FACTOR 042 SR-00 EFFICIENCY FACTOR SR-80 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR A7 Y-80 EFFICIENCY FACTOR 0.47 ¥-80 EFFICIENCY FACTOR Y-80 EFFICIENCY FACTOR
Rimax N/A Rmax NIA Rmax Rmax
DETECTION LIMIT 1.57 DETECTION LIMIT 1.57 DETECTION LIMIT DETECTION LIMIT
Sr-89/50 CONC in pCimL. 1,02E-03 5r-89/90 CONC In uClly 6.67E-04 Sr-88/50 CONC in uCifg Sr-89/90 CONC in pCilg
Relative Counting Error 2.0% Relative Counting Emor 58.9% Relative Counting Etror Relative Counting Error
Pefcent Carrier Recovery 97.5% Percent Carrier Recovery 96.0% Pefcent Carrier Recovery Percent Carrler Recovery

b 'ASH ‘€0L-dG-WM-TS-OHM




pyiOG
LABCORE Data Entry Template for Worklist# 343

ob

2% Tnstrument: ABrOO [& Method:

Analyst: LA-220-101 D\

Worklist Comment: Use .100 mL sample size. SLF WHC-SD-WM-DP-103, REV, 1

Seg Type Sample# Test Matrix Actual Found DL Umt
18Th S5{ 552 @SR90-01 SR90-~01 LIQUID N/A uCi/r
1 STD @SR90-01 SR90-01C  LIQUID N/A % Rec
1 sTD @SR90-01 SRS0-01E  LIQUID N/a % Ct.
2 BLNK-PREP @SR90-01 SRS0-01 LIQUID N/A uCi./r
2 BLNEK~PREP @SR90-01 SR90-01C LIQUID N/A % Rec
2 BLNK~PREP @SR90-01 SR90-01E  LIQUID N/A % Ct.
3 SAMPLE 594T000389 @SR90-01 SR90-01 LIQUID N/A uci/r
3 SAMPLE 8947000389 @SR90-01 SR90-01C LIQUID N/A % Re
3 SAMPLE $94T000389 @SR90-01 SR90-01E  LIQUID N/A % Ct.
4 DUP 894T000389 @SR90-01 SR90-01 LIQUID N/A uCi/r
4 DUP §94T000389 @SR90-01 SR90-01C  LIQUID N/A % Ret
4 DUP §94T000389 @SR90-01 SR90-01E  LIQUID N/A $ Ct

Ana%yst Tgjl.gnature

) et

Data Entry Comments:

Final page for worklist # 343

(2l /2%
Date ’

//3/9{’

Units shown for QC (SPK)} may not reflect the actual units.

2647/
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TECH INFO:

lLiquids Standard Run

[ Liquids Blank Run

T 1tiquids Sample Run 2

{ {Liguids Duplicate Run 2

INFUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in mL

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in epm
SAMPLE VOLUME in mL

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME In mL

iNPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROCUND in cpm
SAMPLE VOLUME In mL

DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR
DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR
SEPARATION TIME SEPARATION TIME SEPARATION TIME SEPARATION TIME
SEPARATION DATE SEPARATION DATE SEPARATION DATE SEPARATION DATE
TIME CF COUNT TIME OF COUNT TIME OF COUNT TIME OF COUNT
DATE OF COUNT DATE OF COUNT DATE OF COUNT DATE OF COUNT
CARRIER ADDED in mL CARRIER ADDED In L CARRIER ADDED in mL CARRIER ADDED InmL
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT
TARE WEIGHT TARE WEIGHT TARE WEIGHT TARE WEIGHT
STANDARD VALUE
RESULT RESULT RESULT RESULT
SAMPLE COUNT RATE 9.81E+02 SAMPLE COUNT RATE -8.00E-01 SAMPLE COUNT RATE SAMPLE COUNT RATE
CRITICAL LEVEL 1.03E+00 CRITICAL LEVEL 1.04E+00 CRITICAL LEVEL CRITICAL LEVEL
NET WEIGHT 0.0966 NET WEIGHT 0.0857 NET WEIGHT NET WEIGHT
DELTA TIME {hours}) 4.25 DELTA TIME {hours) 6.08 DELTA TIME {hours) DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR |__0.42 SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR | SR-90 EFFICIENCY FACTOR
Y-50 EFFICIENCY FACTOR 047 Y-90 EFFICIENCY FACTOR 047 ¥-80 EFFICIENCY FACTOR | Y-80 EFFICIENCY FACTOR
Rmax N/A Rmax NIA Rmax Rmax
DETECTION LINIT 214 DETECTION LIMIT 2.18 DETECTION LIMIT DETECTION LIMIT
Sr-89/90 CONC in pC¥VmL 1.04E03 5r-89/80 CONC in pCVmE |< 1.10E-05 Sr-89/90 CONC in pClimL $r-89/20 CONC in uC¥mL
Relative Counting Error 2.0% Refative Counting Eror 176.7% Retative Counting Error Relative Counting Emor
Percent Carier Recovery 96.6% Percent Carrier Recovery 85.7% Percent Camier Recavery Percent Carrier Recovery
Equids Sample Run I lLiguids Duplicate Run A |Liguids Standard End l
INPUT INPUT INPUT
TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS
COUNT TIME in MINUTES COUNT TIME in MINUTES COUNT TIME in MINUTES
BACKGROUND in cpm BACKGROUND in cpm BACKGROUND in ¢pm
SAKMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE VOLUME InmL
DILUTION FACTOR BDILUTION FACTOR DILUTION FACTOR
DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR
N SEPARATION TIME SEPARATION TIME SEPARATION TIME
SEPARATION DATE SEPARATION DATE SEPARATION DATE
G‘. TIME OF COUNT TIME OF COUNT ! TIME OF COUNT
Fb DATE OF COUNT DATE OF COUNT DATE OF COUNT
Cl' CARRIER ADDED in mL CARRIER ADDED in mL CARRIER ADDED in mL
’ GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT
TARE WEIGHT TARE WEIGHT TARE WEIGHT
STANDARD VALUE
RESULT RESULT RESULT
SAMPLE COUNT RATE 4. 20E+00 SAMPLE COUNT RATE -2,16E+01 SAMPLE COUNT RATE
CRITICAL LEVEL 1.04E400 CRITICAL LEVEL 3.30E+00 CRITICAL LEVEL
NET WEIGHT 0958 NET WEIGHT 0.0965 NET WEIGHT
DELTA TIME {hours} .25 DELTA TIME (hours} 6.58 DELTA TIME (heurs)
SR-80 EFFICIENCY FACTOR .42 SR-90 EFFICIENCY FACTOR 0.42 SR-80 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR 0.47 Y-80 EFFICIENCY FACTOR 0.47 Y-80 EFFICIENCY FACTOR
Rmax N/A Rmax NA Rmax
DETECTICON LIMIT 218 DETECTICN LIMIT £.69 DETECTION LIMIT
Sr-89/90 CONC in yCifmL 4 40E-05 Sr-§9/90 CONC in yCifml, < 3.42E-05 5r-89/90 CONC in uCifmL,
Redlative Counting Error 47.1% Relative Counting Error 17.8% Relative Countirg Emor
Percent Carrier Recovery 95.8% Percent Carrier Recovery 96.5% Percent Carrier Recavery
2. 7
Form Completed By: MC BIERMAN signatera: /7 /4N ) o terie._Datet 03-Jan-83
Chemist Approval: SL FITZGERALD Signatura; Date: _/— $-9.4]
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, REV. 1

222-S LABORATORY

WESTINGHOUSE HANFORD COMPANY/HC-SD-WM-DP-103
RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET

ERR

STRONTIUM-LIQUIDS

1995

January 3

BATCHID

SAMPLE POINT:
SAMPLE PREP
ANALYSIS DATE
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ANALYST:

TEST CODE:
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Analyst Comments:

NARRATIVE:

Cher_r_l_ist quments

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES,

RESULTS FOR STANDARDS ARE IN pCi/fmL,

-

01/03/96

- 295

Date:

Signature: ﬁﬁ{ 5/ e f g~

MC BIERMAN

"Form Completed By:

.
H

Date

Signature:

"Chamist Approval;

WU

SL FITZZGERALD

)

Revision 2.1
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Sr-89190 LA-220

-101 (D-1), 102 {E-2), 104 (D-1) LIQUIDS __STANDARD J]

“IDETECTOR NUMBER

12JCARRIER ADDED inmL___ (CVA:

_|TOTAL COUNTS 1) {GROSS WEIGHT (W2):
JICOUNT TIME in MINUTES '(*3)] TARE WEIGHT (W1) |
|/BACKGROUND in cpm (BKG) INET WEIGHT (W3) 0.0966
“ISAMPLE VOLUME in mL (S9) i DELTA TIME (HOURS 4.25
DILUTION FACTOR (DF) - R
T MawBe S DIGEST DILUTION FACTOR DDF i L : e
| ) SAMPLE COUNT RATE (Rs) 981.20 SR~90 EFFICIENCY FACTO (01) 0.4180
""""""""""""""""" S|CRITICAL LEVEL (Lc) 1.03]lY-00 EFFICIENCY FACTOR (C2) 0.4660
|SEPARATION TIME (ST 0Rmax N/A
SEPARATION DATE (SD) DETECTION LIMIT (Ld) 214
________ TIME OF COUNT (TOC) [Sr-89/90 CONC. in HGiL = T.0425E+00 ]
mmgww DATE OF COUNT (DOC)
J|Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
lSr-89/90 CONC in pGCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0

NOTE: 64.2 = Haif Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

(44 NOTE: Expected weight = CVA * 0.1

A Detection Levels and Less Than Values are determined from Procedure LA-508-002.

< Delta Time (hours) = ((DOC - SD) * 24) + (TOC - 8T) / 100

v RESULTS v DETECTION
|Sr-89/90 CONCENTRATION = 1.04E-03 puCi¥mL | . LEVEL
|RELATIVE COUNTING ERROR = 2.0% | 2.28E-06
uCiiL

[PERCENT CARRIER RECOVERY = 96.6% i
IData Entry by: MC BIERMAN AP Dste: __03-Jan-95
Approved by: SL FITZGERALD N —ﬁﬁ’ Date: [=3-3
Form WB Rev. 2.1 220-10n_WB KR
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Sr-89/90 : LA-220-101 (D-1), 102 (E

HISAMPLE VOLUME in mL (88)

-DIGEST DILUTION FACTO | DDF

DILUTION FACTOR (DF)

_|[TOTAL COUNTS T0)] ERoss WEIGHT
JCOUNT TIME in MINUTES |  (CT) } ITARE WEIGHT
BACKGROUND in cpm (BKG) INET WEIGHT
3

(Rs) SR-80 EFFICIENCY FACTOR| (C1)
(Lo) Y-90 EFFICIENCY FACTOR | (C2) 0.4660
SEPARATION TIME (1)) (I Rmax N/A
SEPARATION DATE (SD) ! 4IDETECTION LIMIT L (Ld) 2.18
TIME OF COUNT (TOC) i 1518r-88/90 CONC in pCiL < 1.0973E-02]
IDATE OF COUNT (DOO) |-
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uCifmL.  Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RSw
RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
,,,,, JNOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of {((TC+ BKG * CT) / (TC - BKG * CT)* .86) -
) Percent Carrier Recovery = (Net Weight / Expected weight) * 100
e NOTE: Expected weight = CVA * 0.1
in Detection Levels and Less Than Values are determined from Procedure LA-508-002.
= Delta Time (hours) = (DOC - SD) * 24) + (TOC - §T)/100
v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = < 1.10E-05 pCi/mL. LEVEL
LESS THAN Value was Determined from Lo,
[RELATIVE COUNTING ERROR _ = 176.7% | 2.29E-05
pCi/mL
[PERCENT CARRIER RECOVERY = 95.7% |
Data Entry by: MC BIERMAN 27 G e Date: 03-Jan-95
Approved by: SL FITZGERALD A—=H] Date: [=2- 95
Form WB Rev, 2.1 220-10n_WB ! Page 1 of 1
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SAMPLE

E-2), 104 (D-1!
H[CA ADDED in mL (CVA

GROSS WEIGHT (W2)

[TARE WEIGHT w11
\NET WEIGHT

“|ISAMPLE VOLUME in mL (SS)
JIDILUTION FACTOR {DF)
ADIGEST DILUTION FACTOR DDF ||

SAMPLE COUNT RATE (Rs)
=3 CRITICAL LEVEL (Lc)
94 ISEPARATION TIME (ST

SR.90 EFFICIENCY FACTOR] (C1) 0.4180
Y-60 EFFICIENCY FACTOR | (€2) 0.4660
4:30Rmax N/A

JISEPARATION DATE (SD) /3794 DETECTION LIMIT {Ld) 218
HITIME OF COUNT (TOC) 45|Sr-85/90 CONC in pCilL 4 4041E-02
HDATE OF COUNT (DOC) 94,

JiSample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

r-89/90 CONC in pCi/mL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
= dRS*DF*DDF/((C1+C2*(1-e to the power of ((-nafural log 2)/64.2*DT)))*SS*REC*2220000)

INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery (W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG *CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

N NOTE: Expected weight = CVA * 0.1
o8 Detection Levels and Less Than Values are determined from Procedure LA-508-002.
9 Delta Time (hours) = (DOC - SD) * 24) + (TOC - ST) / 100
N v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 4 A0E-05 uCifrmL LEVEL
IRELATIVE COUNTING ERROR = 47.1% | 2.28E-05 =
_ pCi/mL
IPERCENT CARRIER RECOQVERY = 95.8% | (':F)
&
=
e =
lpata Entry by: MC BIERMAN T b Date: 03-Jan-95 =
lapproved by: SL FITZGERALD - '7%/_,/ Date: I~3-985 A
Form WB Rev, 2.1 220-10n_WB ) /0 Page 1 of 1 8
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L

Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 104 (D-1)

< ADETECTOR NUMBER
!TOTAL.,COUNTS (TC)

. ICOUNT TIME in MINUTES €T
BACKGROUND i cpm (BKG)
SAMPLE VOLUME in mL (SS)
DILUTION FACTOR (DF)
* |DIGEST DILUTION FACTOR DDF |

B|NET WEIGHT
GG |DELTA T

S

[SAMPLE COUNT RATE (Rs) R-90 EFFICIENCY FACTOR| (c1) 0.4180

CICRITICAL LEVEL o) Y-80 EFFICIENCY FACTOR | (C2) 0.4660

SEPARATION TIME (S B{Rmax N/A

o |SEPARATION DATE (SD) 137704 |DETECTION LIMIT Ld) 6.69

[TIME OF COUNT {ToC)] 05](Sr-89/90 CONC in uCiL < 3.4233E-02]
S DATE OF COUNT (0o0)] _

-Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in uCifmL Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Lcif RS<0
{RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

NOTE: 4.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT)/(TC - BKG * CT)*1.96)

A Percent Carrier Recovery = (Net Weight / Expected weight} * 100
o) NOTE: Expected weight = CVA * 0.1
3] Detection Levels and Less Than Values are determined from Procedure LA-508-002.
o Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = _ < 3.42E-05 uCi/mL LEVEL
LESS THAN Value was Determined from Lc. _ b
[RELATIVE COUNTING ERROR = 17.8% | 6.94E-05 u
HCHmL Q
[FERCENT CARRIER RECOVERY = 96.5% | g,’
=
=
. 3
Data Entry by: MCBIERMAN %275 o ¢ — | Date: ___03-Jan-95 =
Approved by: SLFITZGERALD [ Date: /=3 95— o
Form WB Rev. 2.1 220-10n_W8 Page 1 of 1 %
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WHC-SD-WM-DP-103, REV. 1

LABCORE Data Entry Template for Worklist# 385

ey

2654

Analyst: AR L Instrument: ABOO / )\/ Method: LA-220-101 DO-!
Worklist Comment: Use 1.0 mL sample size. SLF
Seg Type Sample# Rep Al Test Matrix Actual Found DL  Unit
1 BLNK-PREP @SR90-01 SRY0-01 SOLID N/A uci/g
1 BLNK~-PREP @S5R90-01 SR90-01C SOLID N/A % Rec
T——
1l BLNK-~PREP @SR90-01 SR90-01E SOLID N/a % Ct.
2 STD _5‘{1355" 2 @SR90-01 SRS0-01 SOLID N/A uCi./g.
2 sTD @sSrR90-01 SR90-0LIC SOLID N/A % Rec
2 STD @SR90-01 SRO90-01E SOLID N/a % Ct.
3 SAMPLE 5947000336 0 F @SR90-01 SRS0-01 S0LID N/A uci/fc
3 ShAMPLE 894T000336 0 P @SR90-01 SR90-01C SOLID N/A % Rec
3 SBMPLE 5947000336 0 F @SRS0-01 SR90-01E SOLID N/A % Ct.
4 pup S94T000336 O F @SR90-01 SR90-01 SOLID N/A  uCi/c
4 DUP $94TO00336 0O F @SR90-01 SR90-0l1lC ° SOLID N/A % Rec
4 DUP 594T000336 0 F @sr90-01 sSR90-01E SOLID N/A % Ct.
& BLNK-PREP @SR90-01 SR90-01 SOLID N/a uci /¢
5 BLNK-PREP @SR90-01 SR90-01C SOLID N/a % Rec
5 BLNK-PREP @Sr90-01 SR9C-01E SOLID N/B % Ct
6 STD @SR90~-01 SRZ0-01 SOLID N/A ucife
6 STD @SRS0-01 SR90-01C  SOLID N/A % Rec
6 STD @SR90-01 SR90-01E SOLID N/a % Ct
7 SAMPLE §94T000349 © F @SR90-01 SR90-01 SOLID N/A uCife
.7 SAMPLE 5947000349 0 F @sSR90-01 SRS0-01C SOLID N/A % Rec
Data Entry Comments:
Units shown for QC (SPK) may not reflect the actual units. Page: 1




WHC-SD-WM-DP-103, REV. 1
LABCORE Data Entry Template for Worklist# 385

Analyst: At Instrument: ABOO Method: LA-220-101 D~

Worklist Comment: Use 1.0 mL sample size. SLF

Seg Type Sample# Rep Al Test Matrix Actual Found DL TUnit

7 SAMPLE S94T000349 O F @SR90-01 SR90-01E  SOLID N/A % Ct.
8 DUP S94T000349 O F @SR90-01 SR90-01 SOLID N/A . uCi/c
8 DUP §94T7000349 O F @SR90-01 SR90-01C  SOLID N/A % Rec
g Dup §94T000349 O F @SR90-01 SR90-01E  SOLID N/A % Ct.

Final page for worklist # 385
(e, iy 1695

Analyst Signature Date

ATTYG o e /o83

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 2

2655




NYiHG-SD-WM-DP-103, REV.|1

WESTINGHOUSE HANFORD COMPA
222-S LABORATORY
RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET

ERR

STRONTIUM-SOLIDS

- 9
- &
=
Qo
w
D-P
=2
-]
g
SR
R2
&
7]
o=
W
o W
D=
e S
o X
u b
-

.
s

BATCH ID
ANALYSIS DATE
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NARRATIVE

Anal tCommenw
Chemist Comments

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.

* RESULTS FOR STANDARDS ARE IN pCilmL

NOTA

IN PAcKage

01/10/95

f-n-95T

Date:

Lﬁb’f"ﬁﬁ- - -

Signature: ,&{" UM

4

6 d

T

Signature;

Form Completed By: MG BIERMAN

Date:

5L FITZGERALD

Chemist Approval:

Revision 2,1
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LAB LEADER INFO:
Method: LA-220.10
est Code SR

atrix: 4

ork List#
Batch #
Prapzred By:
Date Complete:

ime Compfete:
Chemlst:

Instrument Code:
Rerun:

Sample Prep:
Sample Point:

B ook Number:

Sample [
TANDARD
BLANK
SAMPLE 1
DUPLICATE 1
[SAMPLE 2
DUPLICATE 2
ST-END

TECH INFO;

Liquids Standard Run ] Eolid-Blank Run:_ Solid-Sample Run 2: | Eolid-Dup!icate Run 2:
INPUT INPUT INPUT INPUT

TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS
COUNT TIME in MINUTES COUNT TIME in MINUTES COUNT TIME in MINUTES COUNT TIME in MINUTES
BACKGROUND in cpm BACKGROUND incpm BACKGROUND in ¢pm BACKGROUNE} in cpint
SAMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE VOLUME inmL -
DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR DILUTION FACTCR
DIGEST DILUTION FACTOR DIGEST FACTOR (g) DIGEST FACTOR (g/L) DIGEST FACTOR (g/L)
SEPARATION TIME SEPARATION TIME SEPARATION TIME SEPARATION TIME
SEPARATION DATE SEPARATION DATE SEPARATION DATE SEPARATION DATE
TIME OF COUNT TIME OF COUNT TIME OF COUNT TIME OF COUNT
DATE OF COUNT DATE OF COUNT DATE OF COUNT DATE OF COUNT
CARRIER ADDED in mL CARRIER ADDED in L CARRIER ADDED in mL CARRIER ADDED in mL
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT
TARE WEIGHT TARE WEIGHT TARE WEIGHT TARE WEIGHT
STANDARD VALUE L sy =

RESULT L R =175 RESULT RESULT RESULT
SAMPLE COUNT RATE 9.65E402 SAMPLE COUNT RATE 3.60E+0) SAMPLE COUNT RATE SAMPLE COLUNT RATE
CRITICAL LEVEL 1.08E+00 CRITICAL LEVEL 1, 08E+00 CRITICAL LEVEL CRITICAL LEVEL
NET WEIGHT L0982 NET WEIGHT 0,0574 NET WEIGHT NET WEIGHT
DELTA TIME (hours) : 3.75 DELTA TIME (hours) 4.17 DELYA TIME (hours) DELTA TIME (hours)
SR-80 EFFICIENCY FACTOR | _0.42 SR-80 EFFICIENGY FACTOR 0.42 SR-90 EFFICIENCY FACTOR $R-90 EFFICIENCY FACTOR
¥-90 EFFICIENCY FACTOR 0.47 ¥-80 EFFICIENCY FACTOR 0.47 Y-90 EFFICIENCY FACTOR Y-90 EFFICIENCY FACTOR
Rmax NiA Rmax ‘ N/A Rmax Rmax
DETECTION LIMIT 2,25 DETECTION LIMIT . 2.25 DETECTION LIMIT DETECTION LIMIT
Sr-8Y90 CONC in uCimL 1.01E-03 Sr-89/20 CONC in uCi/g 2.06E-03 5r-89/50 CONG in pCifg 5r-89/50 CONC n 1Cifg
Relative Counting Efror 2.0% Relative Counting Emor ! 54.4% Relative Counting Efror Relative Counting Etror
Parcent Carier Recovery 98.2% Percent Carrler Recovery 97.4% Percent Carrier Recovery Percent Carrier Recovery
[Solid-Sample Run; ~| [EolidDuplicate Run: —1 [Ciquids Standard End ] /

INFUT ) INPUT INPUT ;

TOTAL COUNTS - -] TOTAL COUNTS TOTAL COUNTS

COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE YOLUME in mL

COUNT TIME ih MINUTES

BACKGROUND incpm
SAMPLE VOLUME in mL

COUNT TIME in MINUTES
BACKGROUNE in epm

SAMPLE VOLUME in mL

DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR
DIGEST FAGTOR {gh) DIGEST FACTOR (o) DIGEST DILUTION FACTOR
SERARATION TIME SEPARATION TIME SEPARATION TIME
) SEPARATION DATE SEPARATION DATE SEPARATION DATE
. TIME OF GOUNT TIME OF COUNT TIME OF COUNT
o DATE OF GOUNT DATE OF COUNT DATE OF GOUNT
h CARRIER ADDED in . CARRIER ADDED in mL, CARRIER ADDED [ ml.
b GROSS WEIGHT | GROSS WEIGHT GROSS WEIGHT
™I TARE WEIGHT | TAREWEIGHT TARE WEIGHT
STANDARD VALUE
RESULT RESULT RESULT
SAMPLE COUNT RATE 387E+04 SAMPLE COUNT RATE 3.90E404 | SAMPLE COUNT RATE
—— CRITICAL LEVEL 1.08E+00 CRITICAL LEVEL 1.08E+00 | CRITICAL LEVEL
= - NET WEIGHT 0.0972 NET WEIGHT 0.0981 NET WEIGHT
w S DELTA TIME (hours) 142 DELTA TIME (Rours) 458 DELTA TIME (hours)
X f uy SR-$0 EFFICIENCY FACTOR [_0.42 SR-90 EFFICIENCY FACTOR |_0.42 SR-90 EFFICIENCY FACTOR
S pu Y-20 EFFICIENCY FACTOR 047 — | Y-850 EFFICIENCY FACTOR 0.47 Y-90 EFFICIENGY FACTOR
= s oo Rmax " WA | Rmax WA | Rmax
Y DETEGTION LIMIT 2.5 DETECTION LiMIT 235 DETECTION LIMIT
[ ] Q $r-89/90 CONC in uCifg 2.21E+01 Sr-89/90 CONG in uClg "2 ATE+N $r-89/90 GONC in pCymL
m Relative Counting Error 0.3% | Relative Counting Ermror 0.3% Relative Counting Errar
Percent Carnier Retovery 97.2% Percent Cartier Recovery 98.1% Percent Carrier Recavery
o 7
Form Complated By: MC BIERMAN Signature; {17 -~ Date: 10-Jan-95
Chemist Approval: SL FITZGERALD Signatura: @é %} Date:  /-//- 957
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WHC-SD-WM-DP-103, REV. 1
__ Sr-89/90 : LA-220-101 (D-1), 102 WE;?—_
o —

OR [CARRIER ADDED in mL
GROSS WEIGHT
ARE WEIGHT
NET WEIGHT
J[DELTA TIME (HOURS DT 4,17
TS 3 T
Beaaaas S
SR-80 EFFICIENCY FACTOR | (C1) 0.4180
Y-S0 EFFICIENCY FACTOR {C2} 0.4660
RATION TIME  [IRmMax = NFA
PARATION DATE DETECTICN LIMIT {Ld) 225
£5(5r-85/50 CONC in pCilg 2.0572E-03|

Sample Count Rate (Rs) = (Total Counts (TC) / Count Tima (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with
ARs™ COD*DF/{{C1+C2*(1-8 to the power of ({-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
ANOTE: 84.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recoveary ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT}/(TC - BKG * CTy*1.96)

Percent Carrier Recovery = (Net Weight / Expacted weight) * 100

NOTE: Expacted weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedura LA-508-002.

Deita Time (hours) = ((DOG - SD) * 24) + (TOC - ST} / 100
v RESULTS v DETECTION
[Sr-89/90 CONCENTRATION = 2.06E-03 | uCifg | LEVEL
[RECATIVE COUNTING ERRGR_ = 54.4% ] 1.286-03
KCifg
[PERCENT CARRIER RECOVERY = 57.4% ]
P
[Data Entry by: MC BIERMAN m cr — Date: 10-Jan-85
lapproved by: SL FITZGERALD P Lt ' Date: [~
Form WB Rev. 2.1 220-10n_WB [ . Page 1 of 1
Nor USED
IN PACKAGE
26548




WHC-SD-WM-DP-103, REV. 1

Sr-89/90 : LA-220-101 (D-1}, 102 (E-2), 104 {D-1) LIQUIDS STANDARD
Shnaimehube sm&! HIZICARRIER ADDED in mlL {CVA

‘ (TC) [GROSS WEIGHT (W2)

| S (€n i |[TARE WEIGHT

m (BKG)
_(S8)

(DF)
FACTOR DDF

SR-80 EFFICIENCY FACTO (C1)

_(Rs)
(Lc) 1 08 Y-80 EFFICIENCY FACTOR__{C2)
(ST) A58 |Rmax
(SD) J95([DETECTION LIMIT d
TIME OF COUNT (TOC) [ST89/50 CONC, in pCHL =
DATE OF COUNT [[sla8) &

s INOTE: 64.2 = Half Life for Y-80 and Rec, = Fractional Carrier Recovery ((W2-WH1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG* CT)/(TC - BKG * CT)*1.98)

Percent Carrier Recovery = (Net Weight / Expacted weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA- 508-002

Delta Time (hours) = ((DOC - 8D) * 24) + (TOC - ST) /100
v RESULTS v . DETECTION

[Sr-89/20 CONCENTRATION = 1.01E-03 pCifml. } LEVEL

RELATIVE COUNTING ERROR = 2.0% | 2.36E-06

— pCifL
]PERCENT CARRIER RECOVERY = 98.2% ;
e
IData Entry by: MC BIERMAN A D o hie— Date: 10-Jan-85
“Approved by: SL FITZGERALD p Date: (-1 =25
FormWB Rev. 2.1 220-10n_WB
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WHC-SD-WM-DP-103, REV. 1

LA-220-1 01 / D-1

Sr-89/90 : LA-220-101 (D-1), SAMPLE

GROSS WEIGHT
TARE WEIGHT

3i|COUNT TIME in MINUTES {CT)
JIBACKGROUND in cpm (BKG)
SAMPLE VOLUME inmL {55)
SFDILUTION FACTOR (DEF)

=|DIGEST FACTOR (g/L) DDF i R R R R

SAMPLE COUNT RATE (Rs) 38661.10 JSR-S0 EFFiCIENCY FACTOR (C1) 0.4180

HCRITICAL LEVEL (Lo} 1.08]Y-80 EFFICIENCY FACTOR _{ (G2) 0.4860
SEPARATION TIME (8T) 5

5| SEPARATION DATE (SD)
S5 TIME OF COUNT (TOGC)
|DATE OF COUNT (DOC) |

' Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

JSr-89/90 CONC In pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
IRS*1000°DF {{C1+C2*{1-e to the power of {(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

2[INOTE: 64.2 = Half Life for Y-20 and Rec. = Fractional Carrier Recovery ((\W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of {(TC + BKG * CT} /(TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 ;

v RESULTS v ' : DETECTION
[sr-89/90 CONCENTRATION = 221E+01 | uCilg | LEVEL
IRELATIVE COUNTING ERROR = 0,3% i 1.28E-03

_— pCilg
[PERCENT CARRIER RECOVERY = 5T o% |

n-
Data Entry by: MC BIERMAN PP Cs 5 Al e Date: 10-Jan-95
X Kﬁ“

Approved by: 5L FITZGERALD Date: j-H-95
Form WB Rev. 2.1 220-10n_WE i Page 1 of 1
Darp
NOT g
IN Pagige
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LA-220-101 ,'D-1 -

e e e . ]

WHC-SD-WM-DP-103, REV. 1
-1}, 102 {(E-2), 104 (D~1)
T2|CARRIER ADDED in mL
75|GROSS WEIGHT
}{[TARE WEIGHT
NET WEIGHT

Sr—89!90 LA-220-101 (D

DUPLICATE
(CVA E
(W2)

H[CRITICAL LEVEL

SEPARATION TIME

SEPARATION DATE 99__‘__ DETECTION LIMIT (L) 225
|ITIME OF COUNT 30}5r in NG Z.1651E+01]
{DATE OF COUNT
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
ISr-89/90 CONC in pCifg Replace RS with RMAX if RS<=Lc and RS5>=0 or Replace RS with Lc if RS<0
& 'RS*1 CCO*DF/({C1+C2%(1-8 to the power of ({-natural log 2)/64.2°DT)))*SS*DDF*REC*2220000)
HINOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovary ((W2-W1) / (CVA * 0.1000))
Refative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expacted waight) * 100
NOTE: Expscted weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002,
Delta Time (hours) = {(DOC - SD) * 24) + {TOC - ST) / 100
v RESULTS v DETECTION
‘SI’-BQJ'SO CONCENTRATION = 2.17E+01 HCilg I LEVEL
lRELATIVE COUNTING ERROR = 0.3% | 1.25E-03
uCifg
|PERCENT CARRIER RECOVERY = 98.1% I
Data Entry by: MC BIERMAN 27 e A Date: 10-Jan-85
Approved by: SL FITZGERALD = Date: [= =25
Form WB Rev. 2.1 220-10n_WB ! Page 1 of 1

DATA
NOT USED
IN PACKAGE
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WESTINGHOUSE HANFORD COMPARWHC-SD-WM-DP-103, REV; {
222-S LABORATORY
RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET

STRONTIUM-SOLIDS ERR
TEST CODE:  @SR90-01 SAMPLE POINT: 0
INSTRUMENT: WB27811 SAMPLE PREP: 0
ANALYST: AKL BATCH ID: 0
ANALYSIS DATE: _ January 19, 1995
uniTs:[__ uciy
SANMPLE TYPE _ ISAMPLENO.  JANALVTE | RESULT#1 | DUPLICATE |AVERAGE {-_RPD% % REC__ |DETLIM__|%CTER
STANDARD * 51862 Sr-90 1.01E-03 91.2%| 2.35E06 2.0%
BLANK 5947348 Sr-90 7.33E-04 1.2TE-03| 132.3%
SAMPLE 1 S94T349 Sr-90 9.13E-01 6.36E-01 7.74E-01 36.9% 1.31E-03 1.5%
DUPLICATE 1 S94T349 S1-90 1.27E-03 4.9%
SAMPLE 2 A N/A
|STANDARD END
STD ID: STD VOL.:
STANDARD ] 4.000
NARRATIVE: Analyst Comments:

Chemist Comments:

¥ (392
G

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
* RESULTS FOR STANDARDS ARE IN pCifmL

Form Completed By:  SL FITZGERALD Signature: 1 Date:  01/19/95
[Chemist Approval; SL FITZGERALD Signature: Date: [ 15/

Revision 2.1
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LAB LEADER INFO: - TECHINFQ: _
LA-220-101{b-1) - | [Liquids Standard Run | [Solid-Blank Run: Solid-Sample Run 2: | [8olid-Duplicate Run 2:
s
3 INPUT INFUT INPUT INPUT
TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS
COUNT TIME in MINUTES COUNT TIME in MINUTES COUNT TIME in MINUTES COUNT TIME in MINUTES
BACKGROUND in cpm BACKGROUND in opm BACKGROUND in cpm BACKGROUND in cpm
SAMPLE VOLUME inmL SAMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE VOLUME In mL
DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR
DIGEST DILUTION FACTOR DIGEST FACTOR (gL} DIGEST FACTOR (giL) DIGEST FACTOR (gL}
SEPARATION TIME SEPARATION TIME SEPARATION TIME SEPARATION TIME
SEPARATION DATE SEPARATION DATE SEPARATION DATE SEPARATION DATE
TIME OF COUNT TIME OFICOUNT TIME OF COUNT TIME OF COUNT
DATE OF COUNT DATE OF COUNT DATE OF COUNT DATE OF COUNT
CARRIER ADDEL in mL, CARRIER ADDED inmL CARRIER ADDED in mi. CARRIER ADDED in mL
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT
TARE WEIGHT TARE WEIGHT TARE WEIGHT TARE WEIGHT
STANDARD VALUE
RESULT RESULT RESULT RESULT
Sample # SAMPLE COUNT RATE SAMPLE COUNT RATE 1.30E+00 SAMPLE COUNT RATE SAMPLE COUNT RATE
; CRITICAE. LEVEL CRITICAL LEVEL 1.08E+00 CRITICAL LEVEL CRITICAL LEVEL
NET WEIGHT NET WEIGHT 0.0969 NET WEIGHT NET WEIGHT
DELTA TIME {hours) DELTA TIME (hours) 517 DELTA TIME (hours) DELTA TIME (hours}
SR-90 EFFICIENCY FACTOR SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR Y-90 EFFICIENCY FACTOR 0.47 Y-90 EFFICIENCY FACTCR Y-90 EFFICIENCY FACTOR
Rmax Rrax N/A Rmax Rmax
DETECTION LIMIT A DETECTION LIMIT 2.25 DETECTION LIMIT DETECTION LIMIT
Sr-89790 CONC in pCimL 1.01E-03 Sr-89/90 CONC in pCifg 7.33E-04 Sr89190 CONC I uCify Sr-88/90 CONC in UCilg
Relative Ceunting Error 2.0% Relative Counting Emor 132.3% Relative Countirg Error Relative Counting Error
Petcent Canier Recovery 98.2% Percent Carrier Recovery $6.9% Percent Carrier Recovery Percent Carrier Recovery
|Solid-Sample Run: ] Eotid-Duplicate Run: ] [Liquids Standard End ]
{NPUT INPUT INPUT
TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS
COUNT TIME in MINUTES COUNT TIME in MINUTES GCOUNT TIME in MINUTES
BACKGROUND in cpm BACKGROUND in cpm BACKGROUND in cpm E
SAMPLE VOLUME in mL SAMPLE VCLUME in mL. SAMPLE VOLUME in mL T
DILUTICN FACTOR DILUTION FACTOR DILUTION FACTOR
) DIGEST FACTOR (gL} DIGEST FACTOR (g/L) DIGEST DILUTION FACTOR (P
& SEPARATION TIME SEPARATION TIME SEPARATICN TIME w
G.t SEPARATION DATE SEPARATION DATE SEPARATION DATE |
m TIME OF COUNT TIME OF COUNT TIME OF COUNT ]
m DATE OF COUNT DATE OF COUNT DATE OF COUNT E
CARRIER ADDED in mL CARRIER ADBGED in mL CARRIER ADDED in mL g
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT §
TARE WEIGHT TARE WEIGHT TARE WEIGHT o
STANDARD VALUE v
RESULT RESULT RESULT L
SAMPLE COUNT RATE 1.57E+03 SAMPLE COUNT RATE 1.12E+03 SAMPLE COUNT RATE (e ]
CRITICAL LEVEL 1.08E+60 CRITICAL LEVEL 1.08E+00 CRITICAL LEVEL _Cl"
NET WEIGHT 0.0942 NET WEIGHT 0.0955 NET WEIGHT
DELTA TIME (hours) 4.75 DELTA TIME (hours} 4.92 DELTA TIME (hours) X
SR-20 EFFICIENCY FACTOR 0,42 SR-90 EFFICIENCY FACTOR 0.42 SR-50 EFFICIENCY FACTOR m
¥-90 EFFICIENCY FACTOR a.47 ¥-90 EFFICIENCY FACTOR 0.47 Y-90 EFFICIENCY FACTOR .<
Rmax NA Rmax NIA__| Rmax -
DETECTICN LIMIT 2.25 DETECTION LIMIT 2.25 DETECTION LIMIT
S5r-89/90 CONC in pCyg 9.12E-01 Sr-89/00 CONG in uCifg 6.35E-01 Sr-89/50 CONC in pCiimL
Relative Counting Error 1.6% Retative Counting Error 1.9% Relative Counting Ermor
Percent Carmier Recovery 94.2% Percent Carrier Recovery 95.5% Percent Camier Recovery
Form Completed By: SLFTZGERALD
Chemist Approval; SL FITZGERALD
Revision 2.1




WHC-SD-WM-DP-103, REV. 1
LIQUIDS STANDARD
. AZ[CARRIER ADDED in mL : 55
9675 |GROSS WEIGHT

ITARE WEIGHT

Sr-89/90 : LA-220-101 (D-~1), 102 {E-2), 104 (D-1
e e e DETEC TOR NUMBER
S ] ANDARD |

ITOTAL COUNTS (TC)
FJICOUNT TIME in MINUTES (CT)

o PR, s

IBACKGROUND in cpm {BKG) ZINET WEIGHT

Y SAMPLE VOLUME in mL )

IDILUTION FACTOR (DF) 3
DIGEST DILUTION FACTOR DDF 5

R BRI A R A R
SR-90 EFFICIENCY FACTO (C1) 0.4180
Y-90 EFFICIENCY FACTOR (C2) {.4660
55 |[Rmax NIA
S [DETECTION LIMIT (Ld) 2.25

[Sr-53/50 CONC. In NCIL = " 1.0138E+00 1 -

PSAMPLE COUNT RATE {Rs)
SSHCRITICAL LEVEL {Lc)
JSEPARATION TIME {(ET¥:
|SEPARATION DATE (Sb}
JTIME OF COUNT (TOGHE:
DATE OF COUNT (DOC)

;) Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)} - Background in cpm (BKG)
Sr-89/90 CONC in pCifmb. REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
RS*DF*DDF*1000/((C1+C2*(1-e to the power of {{-natural log 2)/64.2*DT)))*SS*REC*2220000)
SINOTE: 64.2 = Half Life for Y-20 and Rec. = Fractional Carrier Recovery ({(W2-W1) 7 (CVA * 0.1000))
Relative Counting Error = The Square Root of (TC + BKG* CT)/(TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA* 0.1
Detection Levels and Less Than Values are determined from Procedure 1LA-508-002.

Delta Time (hours) = {{DOC - SD) * 24) + (TOC - ST) / 100
v RESULTS v DETECTION
Sr-89/80 CONCENTRATION = 1.01E-03 pCimL | LEVEL
[RELATIVE COUNTING ERROR _ = 20% ] 2,36E-06
pCiL
IPERCENT CARRIER RECOVERY = 98.2% |
A n ﬂ A
[Data Entry by: SL FITZGERALD YT A Date: 19-Jan-95
|approved by: SL FITZGERALD — Iﬁwsj/ Date: [~ /72"
Form WB Rev. 2.1 220-10n_WB
2664




WHC-SD-WM-DP-103, REV. 1
LA-220-101/D-1__ Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 104 (D-1)

sADETECTOR NUMBER AZHCARRIER ADDED in mL
“JTOTAL COUNTS Tl 45 [GROSS WEIGHT w2l
- {COUNT TIME in MINUTES | (CT) f‘]IARE WEIGHT oW
BACKGROUND in epm 2|NET WEIGHT (W3)
00|DELTA TIME (HOURS DT
LUTION FACTOR IR
GEST FACTOR (giL) ey &%’“‘

SR-90 EFFICIENCY FACTOR | {(C1)

IY-90 EFFICIENCY FACTOR (C2)
[Rmax
DETECTION LIMIT {Ld)
[Sr-B3/30 CONC In pCilg

Sample Count Rate {Rs) = (Total Counts (TC) / Count Time {CT)) - Background in cpm (BKG)

Sr-89/20 CONC in uCilg Replace RS with RMAX if RS<=.c and RS>=0 or Replace RS with
RS*1000"DFA{C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ({TC + BKG * CT)/ {TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detaction Levels and Less Than Values are detarmined from Procedurs LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST}/ 100
v RESULTS v DETECTION

ISr-89/90 CONCENTRATION = 7.33E-04 [ uCilg | LEVEL
[RELATIVE COUNTING ERROR__= 182.3% ] 1.27E-03

— HCify
[FERCENT CARRIER RECOVERY = 96.9% ]

A - A ‘

[Data Entry by: SL FIT?GERALD . 4 . Date: 19-Jan-95
[Approved by: SL FITZGERALD T J Date: j-19-95%
Form WE Rev. 2.1 220-10n_WB Ty T Page 1 of1




.
WHC-SD-WM-DP-103, REV. 1

LA-220-101/D-1  Sr-89/90 : LA-220-101 (D-1), 102 {E-2), 104 (D-1) Il __SAMPLE
R DETECTOR NUMBER - ZICARRIER ADDED in mL {CVA
SAMPLE TOTAL COUNTS (tC) T4IGROSS WEIGHT (W2) y

SCOUNT TIME in MINUTES D
% IBACKGROUND in cpm B |
LE VOLUME in mL ssiE

OTARE WEIGHT (W1)
"B 2INET WEIGHT {W3)
J{DELTA TIME (HOURS D
ON FACTCR (DF)X: :

e
FACTOR (gfl) DDFE Tl %%%& *m\@%’%’% e %
SAMPLE COUNT RATE (Rs) 1567.90{SR-80 EFFICIENCY FACTOR | (C1)
{Lc) Y-90 EFFICIENCY FACTOR {C2)
ON TIME {STH}: A4:00Rmax
ON DATE {SD ] ADETECTION LIMIT (Ld)
E CF COUNT {TOC 4515r-85/90 CONC uCilg
'EOF COUNT (DOC) ki ]

" Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

,,.. ?:f Sr-89/90 CONC in uCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DFX{(C1+C2"(1-e to the power of {(-natural log 2)/64.2*D7)))*"SS*DDF*REC*2220000)
#]NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-4WV1) / (CVA * 0.1000))

Relative Counting Errar = The Square Root of ((TC + BKG * CT)/(TC - BKG* CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time (hourrs) = ((DOC - SD) * 24) + (TOC - ST} / 100
vRESULTS v DETEGTION
{5r-89/90 CONCENTRATION = 9.13E-01 | LCilg | LEVEL
[RETATIVE COUNTING ERROR__ = 16% ] 1.31E-03
pCilg
[FERCENT CARRIER RECOVERY = 543% i
AT ‘ A
Data Entry by: SL FITZGERALD X LA/ Date: 19-Jan-95
Approved by: SL FITZGERALD &,l’_{)—l/ "'""é“/)—ﬂé{/ Date: I=17-23
Form WB Rev.2.1 220-10n_WB o [ Page 1 of 1
2666




R E T = E—— TS

WHC-SD-WM-DP-103, REV. 1
102 (E-2), 104 (D-1

LA-220.101/D.1_Sr-89/90 : LA-220-101 (D-1

i[9 inm

_{[TOTAL coums 270/[GROSS WEIGHT w2k

2 ICOUNT TIME in MINUTES I'TARE WEIGHT (W1
[EACKGROUND in cpm NET WEIGHT (W3)
[SAMPLE VOLUME in mL DELTA TIME HOURS DT
DILUTION FAGTOR

el 5“& %%g%% “\‘% %’m S

1123.80 |[SR-80 EFFICIENCY FACTOR {C1}

Y-90 EFFICIENCY FACTOR | (C2)

TR max
JDETECTION LIMIT

§r—§9i90 CONC In pCilg

|Sr-89/90 CONC in UCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0
{RS*1000*DF/((C1+C2*(1-0 to the power of {{(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
HHINOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ({(W2-W1) 7 (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Parcent Carrier Recovary = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Dstection Levels and Less Than Values are determined from Pracedure LA-508-002,

SEFARATION TIME
- ..,SEPARATION DATE

(Ld)

Delta Tims (hours) = ({(DOC - SD) * 24} + (TOC - $T) / 100
vRESULTS v DETECTION

|sr-89/20 CONCENTRATION = 6.35E-01 uCilg LEVEL
[RELATIVE COUNTING ERROR = 1.5% 1.27E-03

L uCilg
IPERCENT CARRIER RECOVERY = 85.5%

] |
Ipata Entry by: SL FITZGERALD i At Date: 19-Jan-95
{Approved by: SL FITZGERALD Y Date: | o Er= 895
Formn WB Rev. 2.1 220-10n_WB e Page 1of 1
» -
2667




WHC-SD-WM-DP-103, REV. 1 v 1K WAy

LABCORE Data Entry Template for Worklist# 403

LB ReTYO :
Analyst: AYl.  wstrument: ABOO #,0 Method:  LA-220-101 /)-|
Worklist Comment: Use 1 mL sample size. SLF
Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit
1 BLNK~PREP @SR90-01 SR90-01  SOLID N/B__ uCifg
1 BLNK-PREP @SR90-01 SR90-01C  SOLID N/A ~_ %'Rec
1 BLNK-PREP @SR90~01 SR90-01E  SOLID N/A % Ct.
2 s §|1H5. @SR90-01 SR90-01 SOLID N/A_ uCi/g
2 STD @srR90-01 SR90-01C SOLID N/Aa % Rec
2 STD ‘ @SR90-01 SR90-01E  SOLID N/A___ % Ct.
3 SAMPLE §947000375 O F @SRS0-01 SR90-01  SOLID N/A uci/g
3 SAMPLE $94T000375 O F @SR90-01 SRO0-01C  SOLID N/A % Rec
3 SAMPLE $94T000375 O F @SR90-01 SR90-01E  SOLID N/A % Ct.
4 pup §94T000376 . O F @SR90-01 SR90-01  SOLID N/A __ uCi/g
4 DUP §94T000375 0 F @SRS0-01 SRS90~-01C SOLID N/A % Rec
4 pup S94T000375 O F @SR90-01 SR90-01E  SOLID N/A % Ct.

Final page for worklist # 403

(e Lo 10295

Analyst Signature Date

I S s e /365

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 1
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LAB LEADGER INFO: I_ —_— TECH INFO: - —_—
: ; [ ILiquids Standard Run ] tSolid-Blank Run: | ]Solid-Sample Run 2: | ISelid-Duplicate Run 2:
INPUT INPUT INPUT ) INPUT
TOTAL COUNTS TOTAL GOUNTS TOTAL COUNTS TOTAL COUNTS
COUNT TIME in MINUTES COUNT TIME In MINUTES COUNT TIME In MINUTES COUNT TIME in MINUTES
BACKGROUND in cpm BACKGROUND in cpm BACKGROUND in BACKGROUND In ¢pm
SAMPLE VOLUME In mL SAMPLE VOLUME in mL SAMPLE VOLUME in mL. SAMPLE VOLUME In mL.
DILUTION FACTCR DILUTICN FACTOR DILUTION FACTOR DILUTION FACTOR
DIGEST DILUTION FACTOR BIGEST FACTOR (g} DIGEST FACTOR (gi.) DIGEST FACTOR (gL)
SEPARATION TIME SEPARATION TIME SEPARATION TIME SEPARATION TIME
SEPARATION DATE SEPARATION DATE SEPARATION DATE SEPARATION DATE
TIME OF COUNT TIME OF COUNT TIME OF COUNT TIME OF COUNT
DATE QF COUNT DATE OF COUNT DATE OF COUNT DATE OF COUNT
CARRIER ADDED inmL CARRIER ADDED in mL CARRIER ADDED in mL CARRIER ADDED Ih mL
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT
TARE WEIGHT TARE WEIGHT TARE WELIGHT TARE WEIGHT
STANDARD VALUE i
RESULT RESULT RESULT I RESULT
SAMPLE CCUNT RATE 9.38E+02 SAMPLE COUNT RATE 4.00E-01 SAMPLE COUNT RATE SAMPLE COUNT RATE
CRITICAL LEVEL 2,17EH00 CRITICAL LEVEL 2ATE+M) CRITICAL LEVEL CRITICAL LEVEL
NET WEIGHT 0.0975 NET WEIGHT 0.0978 NET WEIGHT NET WEIGHT
DELTA TIME {hours) 2.42 DELTA TIME (hours). 1.52 DELTA TIME (hours) DELTA TIME (hours)
SR-20 EFFICIENCY FACTOR 0.41 SR-90 EFFICIENCY FACTOR 0.41 $R-80 EFFICIENCY FACTOR SR-80 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR 0.45 Y-90 EFFICIENCY FACTOR 0.45 Y-90 EFFICIENCY FACTOR Y-80 EFFICIENCY FACTOR
Rmax NIA Rmax 2.60 Rmax Rmax ’
DETECTION LIMIT 4.4 DETECTICON LIMIT 4.44 DETECTION LIMIT DETECTION LIMIT
Sr-89/80 CONC in pClmL. 1.04E-03 - Sr-89/90 CONC in 1Cifg < 1.34E-03 Sr-89/90 CONC in uCifg Sr-89/90 CONC In pCilg
Relative Counting Error 2.1% Relative Caunting Error 796.2% Relative Counting Error Relative Counting Error
Percent Carrier Recovery 97.5% Percent Camier Recovery 97.8% " Percent Carrier Recovery Percent Carrier Recovery
[Solid-Sample Run: | [Eolid-Dupiicate Run: 1 [Ciquids Standard End
INFUT INPUT INPUT s
TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS
CCOUNT TIME In MINUTES COUNT TIME In MINUTES COUNT TIME in MINUTES I
BACKGROUND in cpm BACKGROUND in ¢pm BACKGROUND in cpm (:)
a SAMPLE VOLUME in mL SAMPLE VOLUME In mL SAMPLE VOLUME In mL w
&\d DILUTION FACTOR DILUTICN FACTOR DILUTION FACTOR 3
-~ DIGEST FACTOR (git) DIGEST FACTOR (gi.) DIGEST DILUTION FACTOR [
il SEPARATION TIME SEPARATION TIME SEPARATION TIME é
o ¢ SEPARATION DATE SEPARATION DATE SEPARATION DATE g
£ TIME OF COUNT TIME OF COUNT TIME OF COUNT 3
DATE OF COUNT DATE OF COUNT DATE OF COUNT (W ]
CARRIER ADDED in mL CARRIER ADDED In mL CARRIER ADDED in mL 0
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT _“
TARE WEIGHT TARE WEIGHT TARE WEIGHT o
STANDARD VALUE [+
RESULT RESULT RESULT -
SAMPLE COUNT RATE 3.57E+)2 SAMPLE COUNT RATE 5.07E+D2 SAMPLE COUNT RATE oy ]
CRITICAL LEVEL 217E+00 CRITICAL LEVEL 2.17E+10 CRITICAL LEVEL m
NET WEIGHT 0.0954 NET WEIGHT 0.0972 NET WEIGHT ‘<
DELTA TIME (hours) 2.58 DELTA TIME (hours) 2.83 DELTA TIME (hours) -
$R-90 EFFICIENCY FACTOR 041 SR-90 EFFICIENCY FACTOR 0.41 SR-80 EFFICIENCY FACTOR
Y-80 EFFICIENCY FACTOR 0.45 Y-80 EFFICIENCY FACTOR 0.45 : Y-90 EFFICIENCY FACTOR
Rmax N/A Rmax N/A Rmax
DETECTION LIMIT 4.44 DETECTION LIMIT 4.44 DETECTION LIMIT
Sr-88/90 CONC In uCilg 1.88E-01 Sr-89/90 CONC In 11Cifg 2.62E-01 Sr-89/60 CONG in uClmlL
Refative Caunting Error 34% Refative Counting Emrar 2.8% Relative Counting Error
Percent Carrier Recovery 95.4% Percent Carrier Recovery 87.2% Percent Carrier Recovery
=7 N
[Form Completed By: MC BIERMAN Signature: -7 7 &L 5. —_Date; 13-Jan-95
Chemist Approval: SL FITZGERALD Signature: .,_gf’ Date:  1-{I-
— R
Revision 2.1
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222-S LABORATORY
RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET

WESTINGHOUSE HANFORD COMPAN
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NARRATIVE
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DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.

* RESULTS FOR STANDARDS ARE IN pCifmL

01/13/95

Date;

SW@/C/{ PP VY avmann )

Form Completed By:  MC BIERMAN

1/13/55]

Date:

Signature: Jﬁ" ‘?'QM

SL FITZGERALD

[Chemist Approval:

Revision 2.1
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WHC-SD-WM-DP-103, REV. 1

Sr-89!90 LA-220-1_01 D-1), 102 (E-2), 104 (D-1) LIQUIDS

30| CARRIER ADDED inmL
5|GROSS WEIGHT

SAMPLE COUNT RATE SR~90 EFFICIENCY FACTO (C1)

RITICAL LEVEL Y-850 EFFICIENCY FACTOR (C2)
EPARATION TIME 250 [Rmax
PARATION DATE A2f5 [DETECTION LIMIT (Ld)
“““ TIME OF COUNT 115 |Sr-89/90 CONC, In BCUL =
DATE OF COUNT A

s Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
#5:1Sr-89/90 CONC in pCimL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0

RS*DF*DDF*1000/((C1+C2*(1-¢ to the power of ((-natural log 2)/64.2*DT)))*SS*"REC*2220000)

#{NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * Q.1000)}

Relative Counting Error = The Square Root of ((TC +BKG * CT) /(TC - BKG * CT)*1.96}

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = (DOC - SD) * 24) + (TOG - ST) /100
v RESULTS v DETECTION
[Sr-89/50 CONCENTRATION _= 1.04E-03 ECymL ] LEVEL
[RELATIVE COUNTING ERROR__= 2% ] 4.92E.06
) ucGitt
[PERCENT CARRIER RECOVERY = 97.5% ]
> ? - _

Data Entry by: MC BIERMAN PP ACE S ek g e o Date; 13-Jan-95
Approved by: SL FITZGERALD Date: i~12- 95"
Form WB Rev. 2.1 220-10n_WB ' {
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WHC-SD-WM-DP-103, REV. 1
Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 104 (D-1)

EGTOR NUMBER CARRIER ADDED in mL
OTAL COUNTS (rc ks '

ITARE WEIGHT

. 'I_NET WEIGHT
; DELIME URS -

BACKGROUND in cpm (BKG)
SAMPLE VOLUME in mL (SS)
DILUTION FACTOR :

_ SAMPLE COUNT RATE (Rs) 0.40 hSR-BO EFFICIENCY FACTOR

{Le) 2,17 IY-80 EFFICIENCY FACTOR | {C2) 0.4503
SEPARATION TIME : 2:753 [Rmax 2.60

B IDETECTION LIMIT (Ld) 4.44
5|[5r-89/90 CONC In ucilg < T.34475-03]

; = Half Life for Y-90 and Rec. = Fractional Camer Recovery ((W2-W1) / (CVA * 0,1000))
Re]ailve Countmg Error = The Square Root of ({TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percant Carrier Recovery = (Net Weight / Expectad weight) * 100

NOTE: Expected weight = CVA* 0,1

Dstection Levels and Less Than Values are determined from Procadurs LA-508-002.

Delta Time (hours) = {(DOC - SD) * 24) + (TOC - ST) / 100
vRESULTS v DETECTION
|Sr-89/90 CONCENTRATION = < 1,34E-03 | uGifg i LEVEL
LESS THAN Value was Determined from Rmax.
[RECATIVE COUNTING ERROR = 796.9% ] 2.30E-03
M uCilg
[PERCENT CARRIER REGOVERY = 97.8% }
- 2
[Data Entry by: MC BIERMAN LS, e Date: 13-Jan-95
lApproved by: SL FITZGERALD A Date: I-13-95"
Form WB Rev. 2.1 220-10n_WB . Pago 10of1
2872
.




WHC-SD-WM-DP-103, REV. 1

E-2),104 ( D-;I‘)]

LA-220-101/ D-1

Sr-89/90 : LA-220-101 (D-1
e P e S  DE TG TOR NUMBER

CARRIER ADDED in mL
GROSS WEIGHT

TARE WEIGHT

| TOTAL COUNTS

JOIDELTA TIME (HOURS
g Eaa 5 : R 3

5 SR 3
R 3% L

SR-90 EFFICIENCY FACTOR | (C1) 0.4051
Y-S0 EFFICIENCY FACTOR | (C2) 0.4503
B0 {Rmax N/A

B|DETECTION LIMIT (Ld) 444
Sr-85750 CONC in iCig. TE778EDT] -

EFARATION TIME
EPARATION DATE

“IDATE OF COUNT

:j|Sample Count Rate {Rs) = (Total Counts (TC) / Count Time {CT)) - Background in cpm {BKG)

: Sr-89/20 CONC in puCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Le if RS<0
R&*1000*DF/{C1+C2*(1-e to the power of {(-natutal log 2)/64.2*DT)))*SS*DDF'R EC*2220000)

2 NOTE: 64.2 = Half Life for Y80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0,1000))

Relative Counting Error = The Square Root of ((TC + BKG* CT) /(TC - BKG * CT)}*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time (hours) = ((DOC - 8D) * 24) + (TOC - ST) /100
v RESULTS v DETECTION

[sr-89/90 CONCENTRATION = 1.88E-01 | uCilg | LEVEL

[RECATIVE COUNTING ERROR = —34% 1 2.34E-03
uCilg

[PERCENT CARRIER RECOVERY = 55.4% ]

{Data Entry by: MC BIERMAN 0 G Srodyy e~ Date: __ 13-Jan-95

Approved by: SL FITZGERALD Date: {3955

Form WB Rev, 2.1 220-10n_WB Page 1of1
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LA-220-101/D-1

. E»IH.\F‘C'._,_\:;.

DUPLICATE

SR

S SCOUNT TIME in MINUTES

VEY QLYY IVICLIP - UG, FEZV,

Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 104 (D-1)

s DETECTOR NUMBER

ADJCARRIER ADDED in mi

TOTAL COUNTS

13|GROSS WEIGHT

JITARE WEIGHT

BACKGROUND in cpm 2INET WEIGHT
SAMPLE VOLUME in mL
AIDILUTICN FACTOR

3 IDIGEST FACTOR (giL)

SAMPLE COUNT RATE
CRITICAL LEVEL
EPARATION TIME 2: 56 |Rmax
ISEPARATION DATE

g&{%&ﬂow LIMIT
| TIME OF COUNT SH40]Sr CONG In peig___
DATE OF COUNT #12095)

507.30 [SR-20 EFFICIENCY FACTOR
2.17Y-80 EFFICIENCY FACTOR

1

=HiSample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

r-89/80 CONC in uCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DFA(C1+C2*(1-0 to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
-INOTE: 64.2 = Half Life for Y-80 and Rec, = Fragctional Carrier Recovery ((W2-W1) 7 (CVA * 0.1000))

Relafive Counting Etror = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percent Carmier Recovary = (Net Waeight / Expected weight) * 100

NOTE: Expacted weight = CVA * 0.1

Detaction Levels and Less Than Values are determined from Procedure LA-508-002.

Detta Time (hours) = ((DOC - SD) * 24) + (TOG - ST) / 100
v RESULTS v DETECTION
|sr-89/90 CONCENTRATION = 2.62E-01 uCilg | LEVEL
RELATIVE COUNTING ERROR__ = 2.8% ] 2.29E-03
uCilg
[PERCENT CARRIER RECOVERY = 97.9% ]
=z
Data Enfry by: MC BIERMAN /Vfg/ [P Date: 13-Jan-95
Approved by: SL FITZGERALD Date: {~13=95
Form W8 Rev. 2.1 220-10n_WB Page 1 of 1
2674




“ WHC-SD-WM-DP-103;REV,1 B4l :
LABCORE Data Entry Template for Worklist# 407
%403

S ; 7S
gﬁm Tostrument: AB0O T7% 027 fethod:

Worklist Comment: Determine sample size using Ludlum (contact Scot Fitzgerald)

Analyst: LA-220-101 /)~ ]

Seg Type Sample# Rep Al Test Matrix Actual Found ‘ DL Unit

1 BLNX-PREP @SR90-01 SR90-01 S0LID N/A uci/g
1 BLNK-PREP @SR90-01 SR90-01C  SOLID N/A___ % Rec
1 BLNK~PREP @SR90-01 SRY0-01E  SOLID N/A % Ct,
2 SID $/HSL @SR90-01 SR90~01  SOLID N/A __ uCi/g
2 STD @SR90-01 SR90-01¢  SOLID N/A % Rec
2 STD @SR90-01 SRS0-01E  SOLID N/A % Ct.
3 SAMPLE 594T000392 @SR90-01 SR90-01 SOLID N/A ucti/g
3 SAMPLE S$94T000392 @SR290-01 SR90-01C  SOLID N[éﬁ % Rec
3 SAMPLE 894T000392 @5R90-01 SR90-01E  SOLID N/A % Ct.
4 DUP §94T000392 @SR90-01 SR90-01 SOLID N/A uCi/g
4 DUP $94T000392 @SR90-01 SR90-01C  SOLID N/A % Rec
4 pup $94T000392 @SR90-01 SR90-01E  SOLID N/A % Ct.
5 SAMPLE §94T000393 @SR90-01 SR90-01 SOLID N/A uci/g
5 SAMPLE £94T000393 @SR90-~01 SR90-01C  SOLID N/a % Rec
5 SAMPLE §94T000393 @SR90-01 SR90-01E  SOLID N/A % Ct.
6 DUP 594T000393 @SR90-01 SR90-01 SOLID N/A uci/g
6 DUP §94T000393 @SRS0-01 SR90-01C  SOLID N/A % Rec
6 DUP 594T000393 @SR90~01 SRS0-01E  SOLID N/A % Ct.
7 SAMPLE §94T000394 @SR90-01 SR90-01 SOLID N/a uci/g
7 SAMPLE $94T000394 @SR90-01 SR90-01C  SOLID N/A % Rec

Data Entry Comments:

—dapele

el o

ple eyt Ao 091 Ldltlar Loenle STYT 390 = 2997 By

SGI393 2 14/ g . $99739Y=2.29] Ky mo— gk lotwde Foutnmd

SR cariet Boold 3op/4-00

Units shown for QC (SPK) may not reflect the actual units.

2675
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WHC-SD-WM-DP-103, REV. 1
LABCORE Data Entry Template for Worklist# 407
Analyst: ';:.;?S‘Instrument: ABOO Method: LA-220-101

Worklist Comment: Determine sample size using Ludlum (contact Scot Fitzgerald)

Seg Type Sample# Rep Al Test ] Matrix Actual Found DL Unit

7 SAMPLE $94T000394 O F @SR90-01 SR90-01E  SOLID N/A % Ct.
8 DUP $94T0003%4 O F @SR90-01 SR90-01 SOLID N/A uci/c
8 DUP §94T000394 O F @SR90-01 SR90-01C  SOLID N/A & Rec
8 DUP §94T000394 O F @SR90-01 SR90-01E  SOLID N/A % Ct.

Final page for worklist # 407
[ [/4fe5”

Analyst Signature Date

%Mw/w.ﬁ_ /-172-55"

=3

Data Entry Comments:

Units shown for QC (SPK) may nor reflect the actual units. Page: 2
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY
RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET

WHC-SD-WM-DP-103, RE!

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
" RESULTS FOR STANDARDS ARE IN HCifmL

<2
Form Completed By:  MC BIERMAN slgnatureﬁg 5/‘4-/; Ay Date:  01/17/95
Chemist Approval: SL FITZGERALD Signature: Date: [ /2 avt

Revision 2,1 /

STRONTIUM-SOLIDS ERR
TEST CODE: @SR90-01 SAMPLE POINT; 0
INSTRUMENT: WwpB27811 SAMPLE PREFP: 0
ANALYST: RWK BATCH ID: 0
ANALYSIS DATE: January 17, 1995
UNITS: i
SAMPLE TYPE |SAMPLENO.  |ANALYTE RESULT #1 | DUPLICATE |AVERAGE RPD% %REC__|DETLIM_ [%CTER
{
STANDARD * 51B52 Sr-90 1.05E-03 954.3%| 212E-08 2.0%
BLANK S94T392 Sr-80 1.36E.03 1.15E-03 71.2%
SAMPLE 1 5947392 |Srs0 3,03E-01 2.91E.01 2.97E-01 4.1% 1.14E03| _ 2.7%
DUPLICATE 1 |S547392 Sr-80 116E03] __ 2.7%
SAMPLE 2 5947593 $1-90 9.29E-1 1.06E+00 4.00E+60 10.7% 1.10E-02] __ 4.8%
DUPLICATE 2 |S94T393 Sr-80 1.12E02] 4.5%
|STANDARD END
STDID: STD VOL.:
STANDARD 0 1,000
NARRATIVE: Analyst Comments:
e e

R ———

] ey




LAB LEADER INFO:

TECH INFO:

Sample Polnt;
Book Number:

COUNT TIME in MINUTES
BACKGROUND in cpm

COUNT TIME In MINUTES
BACKGROUND in cpm

e hod e £

COUNT TIME in MINUTES
BACKGROUND In cpm

SAMPLE VOLUME fn mL SAMPLE VOLUME in mL SAMPLE VOLUME in mL
DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR
DIGEST DILUTION FACTOR DIGEST FACTOR (g/1) DIGEST FACTOR (g/L)
SEPARATION TIME SEPARATION TIME SEPARATION TIME
SEPARATION DATE SEPARATION DATE SEPARATION DATE
TIME OF COUNT TIME OF COUNT TIME GF COUNT
DATE OF COUNT DATE OF COUNT DATE CF COUNT
CARRIER ADDED InmL CARRIER ADDED inmL CARRIER AODED in mL
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT
TARE WEIGHT TARE WEIGHT TARE WEIGHT
STANDARD VALUE
RESULT RESULT RESULT
SAMPLE COUNT RATE 1.00E+03 SAMPLE COUNT RATE 2A0E+00 SAMPLE COUNT RATE 1.75E+02
CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL 8.71E-01 CRITICAL LEVEL .71E-01
NET WEIGHT 00852 NET WEIGHT 0.0940 NET WEIGHT .0938
DELTA TIME (hours) 733 DELTA TIME (hours) 6.17 DELTA TIME (hours) A7
SR-80 EFFICIENCY FACTOR 0.42 SR-80 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR 0.42
Y-90 EFFICIENCY FACTOR 047 ¥-80 EFFICIENCY FACTCOR 047 Y-90 EFFICIENCY FACTOR 0.47
Rmax | N/A Rmax N/A Rmax N/A
DETECTION LIMIT 2.03 DETECTION LIMIT 2.03 DETECTION LIMIT 2.03
$r-89/90 CONC in pCi/mL | 1.05E-03 $r-88/90 CONC In pCilg 1.36E-03 $r-89/20 CONC in pCifg 9.49E-01
Relative Counting Emor 2.0% Relative Counting Error T1.2% Reifative Counting Error 4.8%
Percent Cariier Recovery 95.2% Percent Carrier Regovery 84.0% Petcent Carrier Recovery 93.8%
[Solid-Sample Run; 1 [Solid-Dupiicate Run: } [Liquids Standard End ]
INPUT [NPUT INPUT
TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS

COUNT TIME in MENUTES
BACKGROUND in cpm

COUNT TIME In MINUTES
BACKGROUND in cpm

COUNT TIME in MINUTES

BACKGROUND in cpm

A SAMPLE VOLUME inmL SAMPLE VOLUME in mL, SAMPLE VOLUME in mL
Q DILUTION FACTOR DILUTION FACTOR DILUTION FACTCR
: DIGEST FACTCR {gh.) DIGEST FACTOR (L) DIGEST DILUTION FACTOR
“g SEPARATION TIME SEPARATION TIME SEPARATION TIME
Q‘, SEPARATION DATE SEPARATION DATE SEPARATION DATE
TIME OF COUNT TIME OF COUNT TIME OF COUNT
DATE OF COUNT DATE OF COUNT DATE OF COUNT
CARRIER ADDED inmL CARRIER ADDED in mL CARRIER ADDED in mL
GROSS WEIGHT BGROSS WEIGHT GROSS WEIGHT
TARE WEIGHT TARE WEIGHT TARE WEIGHT
STANDARD VALUE
RESULT RESULT RESULT
SAMPLE COUNT RATE 5.39E402 SAMPLE COUNT RATE 5.15E402 SAMPLE COUNT RATE
CRITICAL LEVEL 9.71E01 CRITICAL LEVEL- 9.71E-01 CRITICAL LEVEL
NET WEIGHT 0.0934 NET WEIGHT 0.0027 NET WEIGHT
DELTA TIME (hours) 7.67 DELTA TIME (hours) | _7.87 | DELTA TIME (hours)
SR-80 EFFICIENCY FACTOR 0.42 SR-20 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR
Y-80 EFFICIENCY FACTOR 0.47 Y-80 EFFICIENCY FACTOR G.47 Y-90 EFFICIENCY FACTCOR
Rmax NiA Rmax | N/A Rmax
DETECTION LIMIT 2.03 DETECTION LIMIT 2.03 DETECTICN LIMIT
Sr-89/80 CONC in uCig 3.03E-M Sr-89/90 CONG in pCifg 2.91E-01 Sr-89/90 CONC in pCirmL
Redative Counting Emor 27% Relative Counting Emror 2.7% Relative Counting Error
Percent Camier Recovery 93.4% Percent Carrier Recaovery 52.7% Percent Carrier Recovery
— <.
Form Completed By: MC BIERMAN Signature: ?,{ |4 1y Date: 17-Jan-85
hemist Approval; SL FITZGERALD Signature: Date:  /-/5 -5

Revision 2.1

thod: ‘LA220-104{D-1} -} [Liguids Standard Run Y [SolidBlank Run: T {SolidSample Run 2: ] Egl'td-nupl'lcate Run 2:
OSRY
SOt INPUT INPUT INPUT INPUT
TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS

COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FAGTGR (L)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT -
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT

TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours}
SR-90 EFFICIENCY FACTOR
Y00 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in pCifg
Relative Counting Error
Percent Carrier Recovery

1.92E+02

T1E-01

L0923

| 842
0.42
0.47

NIA

203

1.06E+00

45%

92.3%

} 'A3Y ‘€01-d0-NM-0S-OHM




WHC-SD-WM-DP-103, REV. 1
Sr-89/90 : LA-220-101 (D-1).102 (E-2), 104 (D1

(TC)

3 [GROSS WEIGHT

BRE)

LE VOLUME inmL
ON FACTOR

(Rs) 240 SR-QO EFF[CIENCY FACTOR (C1) 0.4180

0.97 [Y-90 EFFICIENCY FACTOR | (C2) 0.4860

0 {Rmax NIA
|DETECTION LIMIT {Ld) 2034

in uCifg 1.3626E-03]

Sample Count Rate (Rs) = (Total Counts {TC) / Count Time {(CT)) - Background in cpm (BKG)

Sr-89/80 CONC in uCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with
RS*1000*DF/((C1+C2%(1-8 to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

#NOTE: 64.2 = Half Life for Y-80 and Rec, = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.56)

Percent Carrier Recovary = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

Detaction Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100
v RESULTS v DETECTION

[sr-89/90 CONGENTRATION = 1.36E-03 | uCilg | LEVEL

RELATIVE COUNTING ERROR = TT2% ] 1.15E-03

uCilg

[PERCENT CARRIER RECOVERY = 54.0% ;
[Data Entry by: MC BIERMAN 77 S Date: 17-Jan-95
[lapproved by: SL FITZGERALD N =F] Date: [=/8—95
Form WB Rev. 2.1 220-10n_WB i Page 1 of1
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Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 104 (D-1) LIQUIDS

WHC-SD-WM-DP-103, REV. 1

STANDARP‘ -

e e MIDETECTOR NUMBER
FTOTAL COUNTS

FZICARRIER ADDED inmL
2[GROSS WEIGHT

CVA
W2)

_STANDARD

JCOUNT TIME in MINUTES

3 ITARE WEIGHT

JBACKGROUND in cpm
SAMPLE VOLUME in mL
DILUTION FACTOR

NET WEIGHT

T

T JDIGEST DILUTION FACTOR

LIQUID ISAMPLE COUNT RATE
%Wﬁ&k CRITICAL LEVEL 0, 97 Y-90 EFFICIENCY FACTOR (G2
i /SEPARATION TIME T30 [Rimax

5|SEPARATION DATE

4!95 DETECTION LIMIT

ATIME OF COUNT

3

{|1Sr ONC. in pCiL =

3 JDATE OF COUNT

£-89/90 CONC in pCifmL

NOTE: Expected weight = CVA* 0.1

CT)/(TC - BKG* CT)*1.96)
100

Detection Levels and Less Than Valuss are determined from Procedure LA-508-002.

REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
RS*DF*DDF*1000/{(C1+C2*(1-e to the power of {(-natural log 2)/64.2*DT)))*SS*REC*2220000)

YNOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) 7 (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG*

Percent Carrier Recovery = (Net Weight / Expected weight) *

Delta Time (hours) = ((DOC - SD)* 24) + (TOC - $T) /100

vRESULTS v DETECTION
[Sr-85/50 CONCENTRATION = 1.05E-03 MCifml ] LEVEL
[RELATIVE COUNTING ERROR = 2.0% 1 2.12E-06

. BCiL
[PERCENT CARRIER RECOVERY = 95.2% _I
] —2

[gata Entry by: MC BIERMAN 77 U S ooty Date: 17-Jan-95
Approved by: SL FITZGERALD W e Date:  /—/8— 35
FormWB Rev. 2.1 220-10n_WB ' T
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WHC-SD-WM-DP-103, REV, 1

LA-220-101/D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 104 (D-1) SAMPLE
EERREYPe e DETECTOR NUMBER ]

P ICARRIER ADDED In mL. CA

IGROSS WEIGHT W2)
{TARE WEIGHT wnl
SINET WEIGHT

SAMPLE [TOTAL COUNTS )

SSHCOUNT TIME in MINUTES {C ks
BACKGROUND in cpm (BKG)
SAMPLE VOLUME in ml {5S)
[DILUTION FACTCR {DF) ¢
%|[DIGEST FACTOR {g/1) DDF}:

SAMPLE COUNT RATE {Rs}
H|CRITICAE LEVEL {Le)
| SEPARATION TIME (SNE:
:ISEPARATION DATE (SD) |
TIME OF COUNT (TOC)k
DATE OF COUNT {(DOC) K

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
3 [RS* 1000 DFA(C1+C2*(1-e to the power of ({(-natural log 2)/64.2°DT)))*SS*DDF*REC*2220000)

#4INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery {(W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of {((TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 01

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

vRESULTS v DETECTION
[sr-89/50 CONCENTRATION = ' 3.03E-01 | uCilg | LEVEL
RELATIVE COUNTING ERROR = ) 2.7% ] 1.14E-03

_— HCig
[FERCENT CARRIER RECOVERY = 55.4% ]
Data Entry by: MC BIERMAN =7 &%, o £ il Date: 17-Jan-95
Approved by: SLFITZGERALD __ ¢f— <7 U A Date: __ p/B-R5
Form WB Rev. 2.1 220-10n_WB 1 Page 1o0f1
2681




T RS

LA-220-101 /D1

_ Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 104 (D-1
e S O ra -

if‘\!’HC-SD-WM-DP-103. REV,

CARRIER ADDED i mL

DUPLICATE

TOTAL COUNTS

HIGROSS WEIGHT

DUPL[CATE _
e S COUNT TIME in MINUTES

 |TARE WEIGHT

BACKGROUND in cpm

SINET WEIGHT

JISAMPLE VOLUME in mL
SHDILUTION FACTOR
DIGEST FACTOR (g/L)

SAMPLE COUNT RATE SR-90 EFFICIENCY FAGTOR ,

RRICRITICAL LEVEL Y-90 EFFICIENCY FACIOR | (C2) 0.4660
SEPARATION TIME R [Rmax N/A
SEPARATION DATE 5 [DETECTION LIMIT Ld) 2.03
TIME OF COUNT 1057 Br-80/50 CONC In pCig z.

i Sample Count F\"ate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

INOTE: 64.2 = Half Life for Y-90 and Rec. =

Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0

i Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT}/(TC - BKG *CT)*1.98)

Percent Carrier Recovery = (Nat Weight / Expacted weight) * 100

NOTE: Expected waight = CVA* 0.1

Detection Levels and Lass Than Values are determined from Procedure LA-508-002

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
|Sl’-89l90 CONCENTRATION = 2.91E-01 HCifg I LEVEL
[RELATIVE COUNTING ERROR = 2.7% ] 1.15E-03

uCifg
[PFERCENT CARRIER RECOVERY = 82.7% ]
s |
Inaw Entry by: MG BIERMAN 77 O S1 et e Date: 17-Jan-95
Approved by: SL FITZGERALD A @,_ﬁ / Date: S /B~ 95
Form WB Rev. 2.1 220-10n_WB ! Page 1of1
2682
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WHC-SD-WM-DP-103, REV. 1
LA-220-101/D-1 _ Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 104 (D-1) | SAMPLE q

SR H{IDETECTOR NUMBER (2 |[CARRIER ADDED in ml, 000 |

SAMPLE TOTAL COUNTS (TC} |GROSS WEIGHT 18
S " LCOUNT TIME in MINUTES €T
e |BACKGROUND in cpm (BKG)
e S SAMPLE VOLUME in mL (SS)
i i1 HDILUTION FACTOR {DF)

; S Y|DIGEST DILUTION FAGTOR DDF R S S _

SAMPLE COUNT RATE (Rs) 175.30 sn-so EFFICIENCY FACTO {c1n 0.4180

CRITICAL LEVEL {Lc) .97]Y-90 EFFICIENCY FACTOR _(C2) 0.4650

JSEPARATION TIME _{sn | Rmax NiA

SISEPARATION DATE (SD) DETECTION LIMIT (Ld) 2,03

TIME OF CQUNT {Toc) 7]Sr-89/90 CONC in pCilg 9.4885E-01]

. IDATE OF COUNT (DOC)§:: 14K5]

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)} - Background in cpm (BKG)
% Sr-89/50 CONC in uCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
& “' RS*1000° DFA{C1+C2*(1-e to the power of ({-natural log 21/64.2*DT)))*$S*DDF*REC*2220000)

HINOTE: 64.2 = Haif Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT)/(TC - BKG * CT)*1.96) .

Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time {hours) = ((DOC - SD) * 24) + (TOC - ST) /100
VRESULTS v DETECTION
,Sr—SQIBO CONCENTRATION = 9.49E-01 uCilg J LEVEL
[RELATIVE COUNTING ERROR__= 4.8% ] 1.10E-02
HCify
[PERCENT CARRIER RECOVERY = 03.8% i
|Data Entry by: MC BIERMAN 77X Sa 20 {y oy Date: 17-Jan-95
Approved by: SL FITZGERALD . —==>ﬁ“£_j Date: )= /8- %8
Form WB Rev. 2,1 220-10n_WB Page 1of{
2683
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R
WHC-SD-WM-DP-103, REV. 1

LA-220-101/D-1  Sr-89/90 : LA-220-101 {D-1), 102 (E-2), 104 {D-1) DUPLICATE
R S DETECTOR NUMBER 2ICARRIER ADDED in ml.
DUPLICATE OTAL COUNTS iggé’. GROSS WEIGHT
4 AR 3

DITARE WEIGHT

INET WEIGHT

3|DELTA TIME
B0

“JICOUNT TIME in MINUTES
HBACKGROUND in cpm
JISAMPLE VOLUME in mL
L@ SRIDOT T IDILUTION FACTOR
S DIGEST DILUTION FACTOR

HOURS
A A R

SR-20 EFFICIENCY FACTQ (C1) 0.4180

SAMPLE COUNT RATE
S[CRITICAL LEVEL 97Y-90 EFFICIENCY FACTOR _(C2) 0.4660
HISEPARATION TIME 40JRmax N/A

{SEPARATION DATE

_ 5 [DETECTION LIMIT {Ld) 203
S TIME OF COUNT

5 |Sr-89/80 CONC in pCifg 1.0557E-+00

+11Sr-89/90 CONC in uCifg Replace RS with RMAX if RS<=Lc and RS>=0or Replace RS with Lc if RS<0
RHRS 000" DFA((C1+C2*(1-e to the power of {(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

SR INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Camrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT)/(TC - BKG * CT)*1.95)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

vRESULTS v DETECTION
|Sr-89/50 CONCENTRATION = 1 06E+00 uCg | LEVEL
|RELATNE COUNTFNG__E_BROR = 4.5% | 1.12E-02

—_ nCifg
IPERCENT CARRIER RECOVERY = 92.3% |
Data Entry by: MC BIERMAN M’?_}gf & oty Date: 17-dan-95 ___
Approved by: SLFITZGERALD”  _ISr—=—2F A4 1 Date: VT )
FormWB Rev. 2.1 220-10n_WB ' /- Page 10of 1
4
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WESTINGHOUSE HANFORD COMP

222-S LABORATORY

ANE-SD-WM-DP-103, REV. 1

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET

STRONTIUM-SOLIDS ERR
TEST CODE:  @SR90-01 SAMPLE POINT: 0
INSTRUMENT:  WB27811 SAMPLE PREP: 0
ANALYST: RWK BATCH ID: 0
ANALYSIS DATE:  January 17, 1995
_UNITS: i |
SAMPLE TYPE SAMPLE NO. ANALYTE RESULT #1 I DUPLICATE |AVERAGE RPD% % REC DET LIM_ [%CTER
STANDARD *
BLANK I
SAMPLE 1 59473594 Sr-80 1,.82E-01 1.8BE-01 1.85E-01 2.9% 1.05E-03 3.4%
] DUPLICATE 1 S94T394 Sr-80 1.06E-03 3.3%
ISAMPLE 2 N/A N/A
STANDARD END
STDI1D: STD VOL.:
.: T¥:éﬁ3. 3
%%%ﬁf o
o 2 v@ﬁ‘ m."‘”’@v%ﬁh &% E : ‘:_.'.
o o . L e
wd% SR S nEEE e ’%?Q%@%Qg’%%x SR

DETECTION LIMiTS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
" RESULTS FOR STANDARDS ARE IN pCi/mL

=2
Form Completed By:  MC BIERMAN Signature; 7/ / /X ‘5_/~;- P N Date:  01/17/35
Chemist Approval: ~ SL FITZGERALD Signature: _,H/—ﬁﬂ ,/ Date: / /595
i
Revision 2.1 /
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LAB LEADER INFO:

p———

TECH

NFO:

Liquids Standard Run "] JSolid-Blank Run; [Eciid-Sample Run 2: [ Bolid-Duplicate Run 2:
INPUT INPUT INPUT ] INPUT
TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS
COUNT TIME In MINUTES COUNT TIME in MINUTES COUNT TIME In MINUTES COUNT TIME In MINUTES
BACKGROUND In cpm BACKGROUND in cpm BACKGROUND in cpm BACKGROUND in ¢cpm
SAMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE VOLUME in mL
DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR
DIGEST DILUTION FACTOR DIGEST FACTOR (gL} DIGEST FACTOR (glL) DIGEST FACTOR (g/L)
SEPARATION TIME SEPARATION TIME SEPARATION TIME SEPARATION TIME
SEPARATION DATE SEPARATION DATE SEPARATION DATE SEPARATION DATE
TIME OF COUNT TIME OF COUNT TIME OF COUNT TIME ©F COUNT
DATE OF COUNT DATE OF COUNT DATE OF COUNT DATE OF CQUNT
CARRIER ADDED in mlL CARRIER ADDED in mL. CARRIER ADDED in mL CARRIER ADDED in mL
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT
TAREWEIGHT TARE WEIGHT TARE WEIGHT TARE WEIGHT
STANDARD VALUE
' RESULT RESULT RESULT RESULT
Sample Type Sample# SAMPLE COUNT RATE SAMPLE COUNT RATE SAMPLE COUNT RATE SAMPLE COUNT RATE
STANDARD CRITICAL LEVEL CRITICAL LEVEL CRITICAL LEVEL CRITICAL LEVEL
BLANK NEF WEIGHT NET WEIGHT NET WEIGHT NET WEIGHT
SAMPLE 4 DELTA TIME (hours) DELTA TIME (hours) DELTA TIME {hours) DELTA TIME (hours)
DUPLICATE 1 SR-80 EFFICIENCY FACTOR SR-90 EFFICIENCY FACTOR SR-90 EFFICIENCY FACTOR SR-90 EFFICIENCY FACTOR
SAMPLE 2 Y-90 EFFICIENCY FACTOR Y-850 EFFICIENCY FACTOR Y-90 EFFICIENCY FACTOR Y-80 EFFICIENCY FACTOR
DUPLICATE 2 Rmax Rmax Rmax Rmax
IST-END DETECTION LIMIT DETECTION LIMIT DETECTION LIMIT - DETECTION LIMIT
5r-89/90 CONC in pCifmL Sr-89/90 CONC in iCifg Sr-89/90 CONC in pClig Sr-89/80 CONC in pCifg
Relative Counting Error Relative Counting Error Relative Counting Error Refative Counting Error
Percent Carvier Recovary Percent Canier Recovery Percent Carrier Recavery Percent Carrier Recovery
[Solid-Sample Run: ] Bolid-Buglicate Run: |l ILiquids Standard End 1
INPUT INPUT INPUT
TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS
COUNT TIME in MINUTES COUNT TFIME in MINUTES COUNT TIME In MINUTES
BACKGROUND in cpm BACKGROUND In cpm BACKGROUND in cpm
SAMPLE VOLUME In mL SAMPLE VOLUME in mL SAMPLE YOLUME in mbL
;\: DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR
- DIGEST FACTOR (g/L) DIGEST FACTOR (giL} DIGEST DILUTION FACTOR
s SEPARATION TIME SEPARATION TIME SEPARATION TIME
o SEPARATION DATE SEPARATION DATE SEPARATION DATE
F TIME OF COUNT TIME GF COUNT TIME OF COUNT =
DATE OF COUNT DATE OF COUNT DATE OF COUNT o
CARRIER ADDED in mL CARRIER ADDED in mL CARRIER ADDED in mL 9
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT
TARE WEIGHT TARE WEIGHT TARE WEIGHT 192]
STANDARD VALUE @
RESULT RESULT RESULT E
SAMPLE COUNT RATE 3.4{E+02 SAMPLE COUNT RATE 3.62E402 SAMPLE COUNT RATE
CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL 9.71E-01 CRITICAL LEVEL ;
NET WEIGHT 0.0922 NET WEIGHT 0.0535 NET WEIGHT »)
DELTA TIME (hours) 10.17 DELTA TIME thours) 10.50 DELTA TIME (hours) ]
SR-90 EFFICIENCY FACTOR | _0.42 SR-80 EFFICIENCY FACTCR 0.42 SR-90 EFFICIENCY FACTOR )
Y-80 EFFICIENCY FACTOR 0.47 Y-80 EFFICIENGY FACTOR 047 ¥Y-80 EFFICIENCY FACTOR 3
Rmax NIA Rmax NIA Rmax ]
DETECTION LIMIT 2.03 DETECTIONLIMIT 2.03 DETECTION LIMIT -
Sr-89/90 CONC in pCilg 1.82E-01 Sr-89/00 CONC In uCifg 1.88E01 Sr-89/90 CONC in pCifimL 1 |
Refative Counting Error 3.4% Refative Counting Error -3.3% Refative Counting Error m
Percent Carrier Recovery 92.72% | Percent Camier Recovery 94.6% Percent Canfer Recavery <
e o] W =,
Form Complsted By: MC BIERMAN Signature:/ / /, Dater 17-Jan-85
Chemist Approval: SL FITZGERALD Signature: Date: _/-/&-%5§"
/

Revision 2.1




Sr-89/90 : LA-220-101 {D-1

WHC-SD-WM-DP-103, REV. 1
, 102 (E-2), 104 (D-1

-220-101 JD-1

SAMPLE

ILUTION FACTOR {DF)

T5|DIGEST FACTOR (g/L) DDF §::

#ISEPARATION TIME [l

|\ SEPARATION DATE {8D)
st I TIME OF COUNT
SEYIDATE OF COUNT

' |lSr-89/50 CONC in uCifg

SAMPLE COUNT RATE (Rs)

55 DED in mbL
~ |TOTAL COUNTS 0acy
=|COUNT TIME in MINUTES {CT)
JBACKGROUND in cpm (BKG)
[SAMPLE VOLUME in mL (SS)

3%3||CRITICAL LEVEL Ll |

(To0)
(DOC)

NOTE: Expected weight = CVA * 0.1

VReIative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Replace RS with RMAX if RS<sLe and RS8>=0 or Replace RS with Le if RS<0
S5RS1000"DFA(CT+C2"(1-e lo the power of ((-natural log 2)/64.2*DT)))*SS*PDF*REC*2220000)

Delta Time {hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
v RESULTS v DETECTION
|sr-89/90 CONCENTRATION = 1.826-01 { uCilg. | LEVEL
IRELATIVE COUNTING ERROR = 34% ] 1.09E-03
uCifg

[PERCENT CARRIER RECOVERY = 0% ]
Ipata Entry by: MC BIERMAN Z27 & rppt e Date: 17-lan-95
|approved by: SL FITZGERALD ,@v{ Date:  J /¥y
FormWB Rev. 2.1 220-10n_WB ' Page 1 of 1
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LA-220-101 / D-1 Sr-89/90 : LA-220-101 {D-1 DUPLICATE
e R r fm [([CVALS '
DUPLICATE TOTAL COUNTS GROSS WEIGHT
e J|COUNT TIME in MINUTES |TARE WEIGHT B 104]
i BACKGROUND int cpm (BKG) NET WEIGHT (W3) 0.0946
T SAMPLE VOLUME in mL (SS) IIDELTA TIME (HOURS DT 10.50
JDILUTION FACTOR (DF) By 3 3 N 8 5
DIGEST FACTOR (g/L) DDF : SRR AR : 3
SAMPLE COUNT RATE (Rs) 362,00| SR-90 EFFICIENCY FACTOR | (C1) 0.4180
CRITICAL LEVEL Y-80 EFFICIENCY FACTOR | (C2) 0.4660
| SEPARATION TIME Rmax N/A
HSEPARATION DATE DETECTION LIMIT {Ld) 2.03
TIME OF COUNT r-89/90 CONG In pog T8
NDATE OF COUNT

|sr-89/90 CONC in pcifg
RS*1000*DFA(C1+C2%(1-¢ to the

#INOTE: 64.2 = Half Life for Y-80 and R
Relative Counting Error = The Square

Percent Camrier Recovery = (Net Weig

NOTE: Expected weight = CVA * 0.1

Detaction Levels and Less Than Value:

power of

ec. = Fractional Camrier Recove
Root of ((TC +BKG *CT
ht / Expected weight) * 100

s are determined from Procedure LA-508-002,

{TC)/ Count Time {CT)) - Background in cpm (BKG)

Replace RS with RMAX if RS<=Le and R8>=0 or Replace RS with Lc if RS<0
{{-natural log 2)/64.2"DT)))*SS*DDF*REC*2220000)

ry (W2-W1) / {CVA * 0.1000)

) 1 (TC - BKG * CT)*{.96)

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

vRESULTS v DETECTION
[Sr-89/90 CONCENTRATION = 1.88E-01 uCilg H LEVEL
[RELATIVE COUNTING ERROR = 3.9% ] 1.05E-03

HCifg

[FERCENT CARRIER RECOVERY = 94.6% |
Data Entry by: MC BIERMAN ”’// - s Date: 17-Jan-95
Approved by: SL FITZGERALD P Date: /o) B—-55
Form WB Rev. 2.1 220-10n_WB | Page 1of 1
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AV

WHC-SD-WM-DP-103, REV. 1 -
LABCORE Data ﬁntry Template for Worklist# 471
Analyst: KAC _ Instrument: ABOO Method:  LA-220-101 -/
DO~ 10— 100 L,
Worklist Comment: Use . 169~-mE-sample size. SLF
SLF  i-28- 157
Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit
1 BLNK~PREP @SR90-01 SR90-01 LIQUID N/A_ uCi/m
1 BLNK-PREP @SR90-01 SR90-01C  LIQUID N/A % Rec
1 BLNK-PREP @SR90-01 SR90-01E  LIQUID N/A % Ct.
2 st S /K5 2~ @SR90-01 SRS0-01 LIQUID N/A uci/m
2 STD @SR90~01 SR90-01C  LIQUID N/A % Rec
2 STD @SR90~-01 SR90~0LE  LIQUID N/A % Ct.
3 SBMPLE §94T000355 @SR90-01 SR90~01 LIQUID N/A uCi/m
3 SAMPLE $94T000355 @SR90-01 SR90-01C  LIQUID N/A % Rec
3 SAMPLE 8947000355 @SR90~-01 SRSO-01E LIQUID N/A % Ct.
4 pUP $94T000355 @SR90~01 SR90-01 LIQUID N/A _ uCi/m
4 pup §94T000355 @SR90-01 SR90-01C  LIQUID N/A % Rec
4 DUP S94T000355 @SR90-01 SR90-01E  LIQUID N/A % Ct.
5 SAMPLE S94T000371 @sR90-01 SR90-01 LIQUID N/A ulCi/m
5 SAMPLE S94T0C0371 @SR90~-01 SR90-01C  LIQUID N/B % Rec
5 SAMPLE $94T000371 @SR90-01 SR90-01E  LIQUID N/B % Ct.
6 DUP 594T000371 @SR90-01 SR90-01 LIQUID N/A uCijm
6 DUP §94T000371 @5R90-01 SR90-01C  LIQUID N/A % Rec
6 DUP §94T000371 @SR90-01 SR90-01E  LIQUID N/A % Ct.
7 SAMPLE 5957000004 @SR90~-01 SRO0-01 LIQUID N/A uCi/m
7 SAMPLE S95T000004 @SR90-01 SR90-01C  LIQUID N/B % Rec
Q '
Data Entry Comments:
Units shown for QC (SPK) may not reflect the actual units. Page: 1
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WHC-SD-WM-DP-103, REV. 1

LABCORE Data Entry Template for Worklist# 471

Analyst: Instrument: ABOQO Method: LA-220-101

Worklist Comment: Use .100 mL sample size. SLF

Seg Type Sample# Rep Al Test Matrix Actual DL ~ Unit

7 SAMPLE S95T000004 O @SR90~01 SR9O-01E  LIQUID N/A % Ct.
8 pup §95T000004 O @SR90-01 SR90-01 LIQUID N/B _ .uCi/m
8 DUP §95T000004 O @SR90-01 SR90-01C  LIQUID N/A % Rec
8 Dup S95T000004 0 @SR90-01 SR90-~C1lE LIQUID N/A % Ct.

gwuz %y_m KHooon
alyst Signature

PG5 e

Data Entry Comments:

Final page for worklist # 471

% :j”i 28, 1995
(o]
/-R0-55

Units shown for QC (SPK} may not reflect the actual units.

2690
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WESTINGHOUSE HANFORD COMP :
222.S LABORATORY wa'C'SD‘WM'D""w& REV. 1

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET

STRONTIUM-LIQUIDS ERR

TEST CODE: _ @SR00-01 SAMPLE POINT: 0
INSTRUMENT:  WB27811 SAMPLE PREP: 0
ANALYST: RAG BATCH ID: 0

ANALYSIS DATE:  January 30, 1995

e

UNITS: pCimL :

SAMPLE TYPE SAMPLE NO. ANALYTE RESULT #1 { DUPLICATE [AVERAGE RPD% % REC DETLIM _I%CTER
STANDARD * 51B52 Sr-90 1.05E-03 94.2%| 2.63E-06 2.0%
BLANK 5947358 Sr-80 8.41E-03 2.54E-03 20.1%
SAMPLE 1 S94Taks S1-50 2,07E-02 1.72E-02 1.89E-02 18.8% 2.59E-03 16.4%

DUPLICATE 1 S594T355 Sr-80 2.70E-03 9.1%
SAMPLE 2 S594T371 Sr-80 3.95E-02 - 3.70E-02 3.83E-02 6.6% 2.66E-03 1.2%
DUPLICATE 2 5947371 Sr-90 2.75E03 11.8%

STANDARD END

STDID: STD VOL.;
ISTANDARD 0 1.000
NARRATIVE: . Analyst Comments:
5 P§ﬂ3ﬁf%‘$‘@n s 3 3% BASSE S bt ey e
oo : 2

Chemist Comments:
B §'§3§‘ SRinnmpe it
e

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
* RESULTS FOR STANDARDS ARE IN HCHmL

=7
Fam Completed By.  MC BIERMAN stgnamreﬁ‘:/ ﬁ, Y . Date:  04/30/95 i
Chemist Approval:  SL FITZGERALD Signature: ] Date: | /30/557
Revision 2.1 "
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LAB LEADER INFO: TECH INFO: —
ethod: | |[Liquids Standard Run T LLiquids Elank Run T [Liquids Sample Run 2 | ILiquids Duplicate Run 2
¢st Code —
fatrix: INPUT iNPUT INFUT INPUT
ork List # TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS
Batch # COUNT TIME in MINUTES COUNT TIME in MINUTES COUNT TIME In MINUTES COUNT TIME in MINUTES
Prepared By: BACKGROUND in cpm BACKGROUND in cpm BACKGROUND in epm BACKGROUND in cpm
Date Complete; SAMPLE VOLUME in mL SAMPLE VOLUMKE in mL SAMPLE VOLUME in mL SAMPLE VOLUME inmL
ime Complete: DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR
Chemist: DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR
nalyst: SEPARATION TIME SEPARATION TIME SEPARATION TIME SEPARATION TIME
nalysis Date: SEPARATION DATE SEPARATION DATE SEPARATION DATE SEPARATION DATE
Detector Number; TIME OF COUNT TIME OF COUNT TIME OF COUNT TIME OF COUNT
Instrumant Coda: DATE OF COUNT DATE OF COUNT DATE OF COUNT DATE OF COUNT
Rerun: ? CARRIER ADBED in mL CARRIER ADDED in mL CARRIER ADDED in mL CARRIER ADDED in mL
Sarnple Prep: GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT
Sample Point: TARE WEIGHT TARE WEIGHT TARE WEIGHT TARE WEIGHT
Book Number: STANDARD VALUE
RESULT RESULT RESULT RESULT
ample Type SAMPLE COUNT RATE 9.94E+02 SAMPLE COUNT RATE 8.30E+00 SAMFLE COUNT RATE 3.72E401 | SAMPLE COUNT RATE 3.37E+01
STANDARD CRITICAL LEVEL 1.20E+00 CRITICAL LEVEL 1.20E+00 CRITICAL LEVEL 1.20E+00" | CRITICAL LEVEL 1.20E+00
BLANK NET WEIGHT 0.0850 NET WEIGHT 0.0993 _ NET WEIGHT 0.0934 NET WEIGHT 0.0903
SAMPLE 1 DELTA TIME (hours) .33 DELTA TIME (hours) 7.00 DELTA TIME (hours) 8.42 DELTA TIME (hours) 8.50
UPLICATE 1 SR-90 EFFICIENCY FACTOR 42 SR-80 EFFICIENCY FACTOR 042 §R-50 EFFICIENCY FACTCR 042 | SR-90 EFFICIENCY FACTOR 0.42
SAMPLE 2 Y-850 EFFICIENCY FACTOR .47 Y-20 EFFICIENCY FACTOR 0.47 ¥Y-90 EFFICIENCY FACTOR 047 Y-90 EFFICIENCY FACTOR 0.47
DUPLICATE 2 Rmax NIA Rmax WA | Rmax \ N/A_| Rmeax NIA
ST-END DETECTION LIMIT 2.50 DETECTION LIMIT 2.50 DETECTION LIMIT 250 DETECTION LIMIT 2,50
Sr-8350 CONC in pCifmL 1,05E-03 Sr-89/90 CONC in pCifmL. 8AIED3 Sr-89/90 CONC in-pCifnl. 385602 | Sr-B0/90 CONC In uCimL 3.70E-02
Relative Counting Error 2.0% Relative Counting Error 30.1% Relative Counting Error 11.2% Refative Counting Ervor { 11.5%
Percent Carrier Recovery 95.0% Percent Carier Resovery 99.3% Percent Carrier Recovery 93.4% Percent Camier Recovery 80.3%
[Ciatids Sample Run "] [Cfquids Dupiicate Run | [Ciquids Standard End 7
INFUT ‘ INPUT INPUT
TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS
COUNT TIME in MINUTES COUNT TIME in MINUTES COUNT TIME In MINUTES
BACKGROUND in cpm BACKGROUND in cpm BACKGROUND in epm
. SAMPLE VOLUME in mi, SAMPLE VOLUME in mL SAMPLE VOLUME in mL
& DILUTION FACTOR | DILUTION FACTOR DILUTION FACTOR
o DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR
(s SEPARATION TIME SEPARATION TIME SEPARATION TIME
. SEPARATION DATE SEPARATION DATE SEPARATION DATE
& TIME OF COUNT TIME OF COUNT TIME OF COUNT
DATE OF COUNT DATE OF COUNT DATE OF COUNT S
CARRIER ADDED in mL CARRIER ADDED Ia mL CARRIER ADDED in ml T
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT S
TARE WEIGHT - TARE WEIGHT TARE WEIGHT ]
STANDARD VALUE W
RESULT RESULT RESULT )
SAMPLE COUNT RATE 2.00E+01 SAMPLE COUNT RATE 1.59E+01 SAMPLE COUNT RATE !
CRITICAL LEVEL 20E+00 CRITICAL LEVEL 1.20E CRITICAL LEVEL E
NET WEIGHT 0.0562 NET WEIGHT 0.0524 NET WEIGHT =
DELTA TIME (hours) 8.00 DELTA TIME (hours) 7.92 DELTA TIME (hours) i
SR.00 EFFICIENCY FACTOR |_G42 SR-80 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR o
Y-90 EFFICIENCY FACTOR 0.47 Y-80 EFFICIENCY FACTOR 0.47 Y-90 EFFICIENCY FACTOR G
Rmax NA Rmax NIA_| Rmax 2
DETECTION LIMIT 2.50 DETECTION LIMIT 2.50 DETECTION LIMIT [
Sr-89/90 CONG in pCifmL 2.07E-02, Sr-89/90 CONC In uGifmL 1.72E-02 Sr-80/00 CONC In pClml. w
Relative Counting Ermor 16.4% Relative Counting Error 19.1% Relative Counting Error
Percent Carrier Recovery B6.5% Percent Camier Recovery 92.4% Percant Carrier Recovery ':%
_ 4 207 =
[Form Completed By: MC EIERMAN Signaturey’’ / - Date: 30-Jan-95 -y
fchemist Apnroval: SL FITZGERALD Signature: 4%%5 Date: [ — 20~ 23

Revision 2.1

[}




(€T) ARE WEIGHT
ACKGROUND in cpm (BKG) 4 INET WEIGHT (W3)
AMPLE VOLUME in mL (SS) DOIDELTA TIME (HOURS DT

7 T e
(Rs) 8.30ISR-90 EFFICIENCY FACTOR | (C1)
(Lo) 1.20)Y-90 EFFICIENCY FACTOR | (C2)
(ST) 04235 [Rmax
SD HIBI95IDETECTION LIMIT {Ld)
TOC NE in HCHE
{DOC)

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional C

(Total Counts (TC) / Count Time (CT)} - Background in cpm (BKG)
‘Replace RS with RMAX if RS<=L¢ and
the power of ((-natural log 2)!64.2'DT)))'SS‘REC'2220000)

arrier Recovery {(W2-W1) / (CVA* 0.1000))

RS>=0 or Replace RS with

Relative Counting Error = The Square Root of ({(TG + BKG * CT}/(TC-BKG* CT)*1.886) -

Percent Carrier Recovery = (Net Waight / Expected weight) * 100
NOTE: Expacted weight = CVA * 0.1

Detection Levels and Less Than Values are determinad from Procedure |LA-508-002,

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST}/ 100

v RESULTS v DETECTION

[Sr-89/90 CONCENTRATION = 8.41E-03 ] uCimL ] LEVEL

[RETATIVE COUNTING ERROR = 30.1% ] 2.54E-03

puCifmL

[PERCENT CARRIER RECOVERY = 95.3% -]

[Data Entry by, MCBIERMAN 77 5, st ol g Date: 30-Jan-95
proved by: SL FIT2ZGERALD S A ] Date: {30/

FormWB Rev. 2.1 220-10n_WB Page 1of 1




T R —S—S—m——————.
- WHC-SD-WM-DP-103, REV. 1

Sr-89/90 ;: LA-220-101 (D-1}, 102 (E-2), 104 (D-1) LIQUIDS STANDARD |
TS SR DETECTOR NUMBER i
STANDARD TOTAL COUNTS 1c)
SRR OUNT TIME in MINUTES (T
1 BACKGROUND in cpm (BKG)
NSAMPLE VOLUME in mL (SS)
ERIG0T . JDILUTION FACTOR . (DF)
HetEs . IDIGEST DILUTION FACTOR DDF I S _ W
SAMPLE COUNT RATE (Rs} 994.40(ISR-90 EFFICIENCY FACTO (CA1) 0.4180

|CRITICAL LEVEL : c 1.20/¥-80 EFFICIENCY FACTOR (C2) 0.4660
' : N/A

{Ld) 250
T.0451E+00

- ITIME OF COUNT
DATE OF COUNT
T

’:.4»- Sr-89/90 CONC in uCifml. REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH L¢ iF R§<0
1RS*DF*DDF*1000/((C14+C2*(1-e to the power of {{-natural log 2)/64.2'DT)))*SS*"REC*2220000)
#NOTE: 64.2 = Half Life for Y-80 and Rec, = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT} /(TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time (hours) = ((DOC - SD} * 24) + (TOC - ST) /100 .
vRESULTS v _ DETECTION
[Sr-89/90 CONCENTRATION = 1.05E-03 VML | LEVEL
|RELATIVE COUNTING ERROR__= 20% | 2.63E-05
HCIL
[FERCENT CARRIER RECOVERY = S5.0% ]
ey |
Data Entry by: MC BIERMAN LG Sy peg e _Date: ___30-Jan95
{Approved by; SL FITZGERALD ‘z%,l/\l Date: /30 /s
FormWB Rev. 2.1 220-10n_WB
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WHC-SD-WM-DP-103, REV. 1

LA-220-101 / D-1 Sr-89!90 LA-220-101 {D-1), 102 (E-2), 104 (D-1)
Q@M“%@;ﬁ%ﬁ% ! IDETECTOR NUMBER CARRIER ADDED in mL
e SAMPLE _ JTOTAL COUNTS ac) GROSS WEIGHT
B ‘. ‘w‘?-_ STRnE
ﬁ%&‘*&g ; *"’&’iﬁ% JICOUNT TIME in MINUTES (€ch 5 ITARE WEIGHT
S BACKGROUND in cpm (BKG)
ISAMPLE VOLUME in mL. {89)
JDILUTION FACTOR {DF}
JIDIGEST DILUTION FACTOR DDF SR 3 %
SAMPLE COUNT RATE {Rs) 20.00 SR-SO EFFICIENCY FACTOR (C1) 0.4180
SHCRITICAL LEVEL {Lc) 1 .20 1Y-90 EFFICIENCY FACTOR (C2) 0.4660
ZH|ISEPARATION TIME (s 415 IRmax NIA
EPARATION DATE {8D) 1128195 DETECTION LIMIT {Ld) 2.50
ME OF COUNT (T6C) 121 B ISF-80/50 CONCG in HCIL Z0717E+01 ] -
DATE OF COUNT DOC) 01128 T[
|Sample Count Rate (Rs) = (Total Counts (TC) / Count Time {CT)) - Background in cpm (BKG)
=HISr-89/90 CONG in pCifmL Replace RS with RMAX if R&<=Lc and RS$>=0 or Replace RS with L¢ if RS<0
RS*DF*DDF/({C1+C2*(1-a to the power of ({-natural log 2)/64.2*DT)))*"SS*REC*2220000)
£ INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relfative Counting Efror = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ({DOC - SD) * 24) + (TOC - 8T) /100
vRESULTS v DETECTION
[Sr-89/90 CONCENTRATION = 2.07E-02 | uCiimL B LEVEL
RELATIVE COUNTING ERROR = 16.4% | 2.59E-03
WCifmL
IPERCENT CARRIER RECOVERY = 96.2% ]
IData Entry by: MCBIERMAN 227 42 32 o 2 At Date: ___30-Jan-95
{Approved by: SLFITZGERALD AN =7, Date; 1 /Bo/55
Form WB Rev. 2.1 220-10n_WB 4 Page 1 of 1
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WHC-SD-WM-DP-103, REV. 1
_ Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 104 (D-1

DUPLICATE

'§§ HiF in mL
[ BUPLICATE __ [TGTAL COUNTS c) B9]GROSS WEIGHT (W2)
&%&w coum' TIME in MINUTES €T )[TARE WEIGHT (W1)
@ gy 3 NET WEIGHT Wa)
T ' DELTA TIME HOURS DT

SaTa: s ST P 3

SR-80 EFFICIENGY FACTOR | (C1) 0.4180

V-90 EFFICIENGY FACTOR | (G2) 0.4550

ON TIME 1755 [Rmax — A
T ISEPARATION DATE /55| DETECTION LIMIT ) 250
I TIME OF COUNT 01T e S -1
DATE OF COUNT —

4|sr-89/90 CONG in pCifmL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
JRS*DF*DDF/(C1+C2%(1-0 to the power of {(-natural log 2)/64.2*DT)))*SS*REC*2220000)
JNOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percant Carrier Recovery = (Net Waeight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are detarmined from Procadure LA-508-002.

Delta Time (hours) = {{DOC - SD) * 24) + (TOC - ST) /100 _

v RESULTS v DETECTION
ISr-89/90 CONCENTRATION = 1.72E-02 HCifmL i LEVEL
|RELCATIVE COUNTING ERROR__= 18.1% ] 2,70E-03

pCifmL
[PERCENT CARRIER RECOVERY = 52.4% ]
- . —2
|Data Entry by: MC BIERMAN A7 S g g Date; 30-Jan-85 .
|Approved by: SL FITZGERALD . "ij 7/ Date: PEIY S
Form WE Rev. 2.1 220-10n_WB - Page 1 of 1
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LA-220
R

~101/D-1

N “’<"“~““’i",§€3-.‘ DILUTION FACTOR DOF §:

| Loup_ lSAMPLE COUNT RATE (Rs)

e CRITICAL LEVEL {Lc) 1.20/lv-00 EFFICIENCY FACTOR _{C2)

WHC-SD-WM-DP-1 03, REV. 1
Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 104 (D-1) SAMPLE

; |[CARRIER ADDED inmlL___ (CVA[: 000
GROSS WEIGHT _ (W2}
TARE WEIGHT Wik
NET WEIGHT

“|TOTAL COUNTS (Tc)
COUNT TIME in MINUTES €T
BACKGROUND in cpm (BKG} ;
SAMPLE VOLUME in mL 59}
IDILUTION FACTOR (oF)

R
e

SR-80 EFFICIENCY FACTO (C1)

SEPARATION TIME (ST F
SEPARATION DATE (s} G1/28/95 IDETECTION LIMIT _(Ld)
TIME OF COUNT (TOC) §- 0iiSr-89/90 CONC in pCHL J.8523E+01 |
JIDATE OF COUNT ooy k; 895

Rmax

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
}Sr-89/90 CONC in pCifmL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Le if RS<0
RS‘DF‘DDFI((C1+02"(1-e to the power of {{-natural log 2)/64.2*DT)))*SS*REC*2220000)

EEHINOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovary ((W2-W1) /(CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT)} / (TC - BKG * CT)}*1.96)
Percent Carrier Recovery = (Net Weight / Expected waight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time (hours) = ((DOC - 8D) * 24) + (TOC - 8T) /100
vRESULTS v DETECTION
Isr-89/90 CONCENTRATION = 3.95E-02 BCimL H LEVEL
{RE[ATIVE COUNTING ERROR = 11.2% ] 2.66E-03
uCifmL
[FERCENT CARRIER RECOVERY = 93.4% ]
HData Entry by: MC BIERMAN 7L S e f frprne Date: 30-Jan-95
pproved by SL FIT2ZGERALD NS ksl Date: 1 e 5
Form WB Rev. 2.1 220-ton_WB { ' Page 1of1




WHC-SD-

Sr-89/90 ; LA-220-101 (D-1), WM-DP-103, REV. 1

DUPLICATE

ppey

102 (E-2), 104

{D-1)
“HDETECTOR NUMBER 12 CARRIER ADDED in mL

{TOTAL COUNTS (TC):

o
GROSS WEIGHT

JCOUNT TIME in MINUTES

{CTH§ HTARE WEIGHT

BACKGROUND in cpm

(BKG) NET WEIGHT

SN ISAMPLE VOLUME in mL (SS)

DIHIDELTA TIME (HOURS

DILUTION FACTOR {DF) L S

DIGEST DILUTION FACTOR {Dg/)}F : e
SAMPLE COUNT RATE (Rs) SR-90 EFFICIENCY FACTO (C1) 0.4180
. VICRITICAL LEVEL (Lc) Y-80 EFFICIENCY FACTOR (C2) 0.4660
. |SEPARATION TIME (ST) 5 [Rmax N/A
8-S ISEPARATION DATE (SD) SIDETECTION LIMIT Ld 2.50
TIME OF COUNT (TOC) 13:05/(Sr-89/90 CONC in Cill. 3.7002E+01

IDATE OF COUNT DoC e

5 %&‘%’ Sample Count Rate (Rs) =

{Sr-89/30 CONC in pCifmL

‘ RS*DF"DDFI((C1+C2‘(1 -e to the

ANOTE: 64.2 = Half Life for Y-90
Relative Counting Error = The Sq
Percent Cartier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

(Total Counts (TC) / Count Time (CT)) - Background in cpm {BKG)

power of ({(-patural log 2)/64.2*DT)))"SS*REC*2220000)

nd Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))
uare Root of (TC + BKG * CT) /(TC -BKG * CT)*1.96)

Replace RS with RMAX if RS<=l.¢ and RS>=0 or Replace RS with Lc if RS<0

Delta Time (hours) = ((DOG - SD) * 24) + (TQC - ST) / 100

vRESULTS v DETECTION
1&89190 CONCENTRATION = 3.70E-02 HCHmL _I LEVEL
RELATIVE COUNTING ERROR = 11.9% ] 2,75E-03
MCifmL
PERCENT CARRIER RECOVERY = 90.3% |
Data Entry by: MC BIERMAN ﬂ/ A\/ .’5/59«,#-,4*4\.- Date: 30-Jan-895
Approved by: SL FITZGERALD N ] Date: } A Ro/95—
FormWB Rev. 2.1 220-10n_WB T4 ! Page 1 of 1
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WESTINGHOUSE HANFORD COMPA

WAC-SD-WM-DP-103, REV. 1]

222-S LABORATORY
RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-LIQUIDS ERR
TEST CODE: @SR90-01 SAMPLE POINT: 0
INSTRUMENT: wB27814 SAMPLE PREP: Y
ANALYST: RAG BATCH ID: 0
ANALYSIS DATE: Jantlary 30, 1995
UNITS: [ "pClimL
SAMPLE TYPE [SAMPLE NO. _ |ANALYTE RESULT #1 I| DUPLICATE |AVERAGE RPD% % REC _[DETLIM |%CTER
STANDARD *
BLANK
SAMPLE 1 59574 __}Sr-80 6.10E02 5.07E-02 6.59E-02 18.3% 2.72E-03 8.8%
DUPLICATE1 _ |S95T4 Sr-90 2.52E03 9.4%
SAMPLE 2 - N/A N/A
|STANDARD END
57D ID: STDVOL.:

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
* RESULTS FOR STANDARDS ARE IN pcl/imL .
=107 /7
Form Completed By: MG BIERMAN Signature, 7 /Y v Date:  01/30/95
[Chemist Approval.  SL FITZGERALD Signature: pate:  // o/~
} £

Revislon 2,1 /
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LAB LEADER INFO: . F — TECH INFO: —
220-1 Liquids Standard Run | ILiquids Blank Run || [Liquids Sample Run 2 | Liguids Duplicate Run 2
INPUT INPUT INPUT INPUT
TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS
COUNT TIME in MINUTES COUNT TIME in HINUTES COUNT TIME in MINUTES COUNT TIME in MINUTES
BACKGROUND in cpm BACKGROUND in ¢ptn BACKGROUND in opm BACKGROUND in cpm
SAMPLE YOLUME in mL SAMPLE VOLUME in mL SAMPLE YOLUME In mL SAMPLE VOLUME in mL
DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR
DIGEST DILUTICN FACTOR DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR
SEPARATION TIME SEPARATION TIME SEPARATION TIME SEPARATION TIME
SEPARATION DATE SEPARATICN DATE SEPARATION DATE SEPARATION DATE
TIME OF COUNT TIME OF GOUNT TIME OF COUNT TIME OF COUNT
DATE OF COUNT DATE OF COUNT DATE OF COUNT DATE OF COUNT
CARRIER ADDED in L CARRIER ADDED inmL CARRIER ADDED In mL CARRIER ADDED inmL
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT 3 GROSSWEIGHT
TARE WEIGHT TARE WEIGHT TARE WEIGHT ] TARE WEIGHT
STANDARD VALUE
RESULT RESULT RESULT RESULT
SAMPLE COUNT RATE SAMPLE COUNT RATE SAMPLE COUNT RATE SAMPLE COUNT RATE
CRITICAL LEVEL CRITICAL LEVEL CRITICAL LEVEL CRITICAL LEVEL
NET WEIGHT NET WEIGHT NET WEIGHT NET WEIGHT
DELTA TIME (hours) DELTA TIME (hours) DELTA TIME (hours) DELTA TIME {hours)
SR-20 EFFICIENCY FACTOR SR-80 EFFICIENCY FACTOR SR-50 EFFICIENCY FACTOR SR.90 EFFICIENCY FACTCR
Y-80 EFFICIENCY FACTOR Y-980 EFFICIENCY FACTOR '-90 EFFICIENCY FACTOR Y-90 EFFICIENCY FACTOR
Rmax Rmax Rmax Rmax
DETECTION LIMIT ~ DETECTION LIMIT DETECTION LIMIT DETECTION LIMIT
Sr-88/90 CONGC in pCimL Sr-39/20 CONC in pC¥mL Sr-89/90 CONC in pCirml, Sr-80/80 CONC in pCimL
Relative Counting Errer Refative Counting Emor Relative Counting Error Relative Counting Error
Percent Carrier Recovery Percent Cartier Recovery Percent Carrier Recovery Percent Carmier Recovery
lLIguids Sample Run | Eguids Duplicate Run |Li_g_uids Standard End }
INPUT INPUT INPUT
TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS
COUNT TIME in MINUTES COUNT TIME in MINUTES COUNT TIME in MINUTES
BACKGROUND in cpm BACKGROUND incpm BACKGROUND in cpm
SAMPLE VOLUME in mL SAMPLE VOLUME In mL SAMPLE VOLUME in mL.
’;\) DILUTICN FACTOR DILUTION FACTOR DILUTION FACTOR §
T DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR DIGEST DILUTION FACTOR
Py SEPARATION TIME SEPARATION TIME SEPARATION TIME Q
@ SEPARATION DATE SEPARATION DATE SEPARATION DATE w
c TIME OF COUNT TIME CF COUNT TIME OF COUNT o
DATE OF COUNT DATE OF COUNT DATE OF COUNT T
CARRIER ADDED in mL CARRIER ADDED fnmL CARRIER ADDED in mL
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT
TARE WEIGHT TARE WEIGHT TARE WEIGHT 3
STANDARD VALUE o
RESULT RESULT RESULT v
SAMPLE COUNT RATE 5.61E+01 SAMPLE COUNT RATE 5.03E+01 SAMPLE COUNT RATE i
CRITICAL LEVEL 1.20E+00 CRITICAL LEVEL 1.20E+00 CRITICAL LEVEL 8
NET WEIGHT 0.0907 NET WEIGHT 0.0979 NET WEIGHT W
DELTA TIME (hours) 3.08 DELTA TIME (hours) 8.92 DELTA, TIME (holrs} -
SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FACTOR 042 SR-80 EFFICIENCY FACTOR ot 0 §
Y-80 EFFICIENCY FACTOR 0.47 Y-90 EFFICIENCY FACTOR 0.47 Y-90 EFFICIENCY FACTCR mn
Rmax N/A Rmax NIA Rmax <<
DETECTION LIMIT 2.50 DETECTION LIMIT 2.50 DETECTION LIMIT "
Sr85/90 CONC In pCimL 6.10E-D2 Sr-89/90 CONC inpClml 5.07E-D2 Sr-89790 CONC in pClmL -
Relative Counting Emor 8.8% Refative Counting Etror 9.4% Relative Counting Error
Percent Carrier Recovery 80.7% Percent Carier Reguvery 97.9% Percent Carrier Recovery
e ”
Form Completed By: MC BIERMAN Signature;, ey Date: 30-Jan.g5
[Chemist Approval: SL FITZGERALD Signature: . Date:  // %/%<]

Revision 2.1
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WHC-SD-WM-DP-103, REV. 1

LA-220-101/D-1 __ Sr-89/90 : LA-220-101 D-1), 102 (E-2), 104 (D-1
S 3 : : nm i

SAMPLE TOTAL COUNTS aciF GROSS WEIGHT (W2 f

VR LR ICOUNT TIME in MINUTES (cn TARE WEIGHT Wi1)§

-2 HBACKGROUND in cpm (BKG) NET WEIGHT (W3)
TNy SAMPLE VOLUME in mL S DELTA TIME (HOURS D
2 IDILUTION FACTOR G139 T
iRH]DIGEST DILUTION FACTOR DDF

LIQuID SAMPLE COUNT RATE {Rs) 56.10JSR-90 EFFICIENCY FACTOR | (C1) 0.4180
RESTRnrE ey JICRITICAL LEVEL (Le) 1.201Y-90 EFFICIENCY FACTOR | (C2) 0.4660
L USOSTS e ISEPARATION TIME (SDF i BAE IRmax N7A
S ERRRERTE SEPARATION DATE SD)} 2895 |DETECTION LIMIT (td) 250
i /8185055 ATIME OF COUNT {d0oc) 1320 §5r-B50 CONG in pGIL _G.O07IEY01)

S{DATE OF COUNT (DGC 172895

: R
e ii{Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
0B sy a0/00 CONG in MCUmL

; : 3RS DF*DDFA(C1+C2"(1-¢ to the power of ({-natural log 2)/64.2°DT)))*SS*REC*2220000)
00T S INOTE: 64,2 = Half Life for Y-90 and Rec. = F

Relative Counting Error = The Square Root of (TC + BKG * CT/(TC-BKG* CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0,1

Detection Levels and Less Than Valtes are determined from Procedure LA-508-002,
Delta Time (hours) = (DOC - 8D)* 24)+(TOC-8T)/100

Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Le if RS<0

ractional Carrier Recovery ((W2-W1} /(CVA* 0.1 00G))

VRESULTS v DETECTION
[srea0 CONCENTRATION = 6.10E-02 | BCifmL i LEVEL
[RELATIVE COUNTING ERROR = B.6% ] 2.72E-03

. HCimL
IPERGENT‘ CARRIER RECOVERY = S0.7% 1

. ol

loata Entry by: MCBIERMAN A" /04 $oo o oy o Date: 30-Jan-95
Approved by: SL FITZGERALD s a2 Date: ) /el %5
FormWB Rev. 2.1 220-10n_WB ' Page 10f1
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LA-220-101/ D-1

1G-

Sr-89/90 : LA220.101 (0-1), 102 05} Tk poigy 0P 103, REV. 1

e R o D) OR NUMBER ) i 2 ICARRIER ADDED In mL ST
DUP IGROSS WEIGHT 10015
W TARE WEIGHT
; {NET WEIGHT 3 0.0979
00 IDELTA TIME (HOURS D - 8.92
50.30{SR-80 EFFICIENCY FACTOR | (C1) 0.4180
-90 EFFICIENCY FACTOR | (C2) 0.4660
NIA
LIMIT {Ld) 2.50
T n peuL 5.0/ 10T}
- {Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
195 ksy 80/90 CONG in uCimL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with.Lc if RS<0
SRR R IRS DF*DDF/((C1+C2*(1-¢ to the power of ({(-natural log 2)/64.2*DT)))*SS*REC*2220000)
SEEEIN00- S HINOTE: 64.2 = Half Life for Y-90 and Rec, = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of {{TC+BKG*CT)/(TC - BKG * CTy*1.96)
Percent Carrier Recovery = (Net Weight / Expectad weight) * 100
NOTE: Expected weight = CVA * 0.1 '
Detection Levels and Less Than Values are determined from Procedurs LA-508-002.
Delta Time (hours) = (DOC - SD) * 24) + (TOC - ST) / 100
v RESULTS v DETECTION
[Sr-89/50 CONCENTRATION = 5.07E-02 uCifmL | LEVEL
[RELATIVE COUNTING ERROR = 9.4% | 2.52E-03
— e uCifmL
IPERCENT CARRIER RECOVERY_ = 97.9%
Ioam Entry by: MC BIERMAN /W;? 5, P Date: 30-Jan-95
Approved by: SL FITZGERALD ‘ Date: /%o /g™
Form WB Rev. 2.1 220-10n_WB ' Page 1 of 1
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worklistrpt Version 2.0 02/21/95 WHC-8D-WM-DP-103, REV. 1
04/17/95 07:45

¢ Pag;;:

LABCORE Data Entry Template for Worklist# 1142

1

Analyst: S.c. L Instrument: ABOO ﬁﬂ Book # _ {7/ >
, OB 20370

Method: LA-220-101 Rev/Mod _ "f

Worklist Comment: Determine sample size using Ludlum. SLF

GROUP PROJECT S TYPE SAMPLE# RA -=me==- TEST=»==n= MATRIX ACTUAL FOUND bL UNIT

1 STD 85R%0-01 SR90-01 SOLID _NJ/A ucisg

181 @5R90-07 SRY0-01C soLID N/A % Recovery

1 §TD @SR%0-01 SR90-01E SOLID — N/A % Ct. Error

2 BLNK-PREP aSrR90-01 SRY0-01 SOLID N/A uCi/g

2 BLNK-PREP ‘ aSR90-01 SR90-01C  SOLID . _N/A % Recovery

2 BLNK-PREP @SR90-01 SR90-01E SOLID N/A % Ct. Error

3 BLNK/BKG [.0F ASR90-01 SR9G-01 SOLID _ N/A__ uCi/g
95000007 BY-106 4 SAMPLE S95T000101 O aSRP0-01 SR90-01 SOLID _ _ N/A uti/g
95600007 BY-106 4 SAMPLE S95TC00101 0  &SR96-01 SRP0-01C SOLID __ K/A % Recovery
95000007 BY-106 4 SAMPLE §95T000107 0 @&SR90-01 SRPO-01E  SOLID __ N/A % Ct. Error
95000007 BY-106 5 pup SP5T000101 0  @SRP0-01 SRYO-09 SOLID __N/A__uCi/g
95000007 BY-106 5 pup §95T000107 © 85R$0-01 SRPO-01C SoL.ID N/A % Recovery
95000007 BY-106 5 pup $957T000101 0  @SRP0-01 SR90-01E  SOLID N/A__ % Ct. Error

Final page for worklist # 1142
. S $- N ' /O

Analyst Signature Date Date

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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T T
LAB LEADER INFO: TECH INFO: —
Liquids Standard Run ¥ [Solid-Blank Run: [Bolld-Sample Run 2: | ISclid-Duplicate Run 2:
INPUT INPUT INFUT INPUT
TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS
COUNT TIME in MINUTES COUNT TIME in MINUTES COUNT TIME in MINUTES COUNT TIME in MINUTES
BACKGROUNE} in epm BACKGROUND In ¢pm BACKGROUND in cpm BACKGRCUND in cpm
SAMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE VOLUME in mL
DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR DILUTION FACTOR
DIGEST DILUTION FACTCR DIGEST FACTOR (gi) DIGEST FACTOR (gL} DIGEST FACTOR (g/1)
SEPARATION TIME SEPARATION TIME SEPARATION TIME SEPARATION TIME
SEPARATION DATE SEPARATION DATE SEPARATION DATE SEPARATION DATE
TIME OF COUNT TIME OF COUNT TIME OF COUNT TIME OF COUNT
DATE OF COUNT DATE OF COUNT DATE OF COUNT DATE QF COUNT
CARRIER ADDED in mL CARRIER ADDEDn mL CARRIER ADDED In il CARRIER ADDED in mL
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT
TARE WEIGHT TARE WEIGHT TARE WEIGHT TARE WEIGHT
STANDARD VALUE
RESULT RESULT RESULT RESULT
SAMPLE COUNT RATE - 9.88E+02 SAMPLE COUNT RATE 1.10E+00 SAMPLE COUNT RATE SAMPLE COUNT RATE
CRITICAL LEVEL 2,09E+00 CRITICAL LEVEL 2.09E+00 CRITICAL LEVEL CRITICAL LEVEL
NET WEIGHT 0,1145 NET WEIGHT D.0930 NET WEIGHT NET WEIGHT
DELTA TIME (hours) 7.25 DELTA TIME (hours) 7.67 DELTA TIME {hours) DELTA TIME (hours)
SR-80 EFFICIENCY FACTOR 0.41 8R-90 EFFICIENCY FACTOR 0,41 SR-80 EFFICIENCY FACTOR SR-90 EFFICIENCY FACTOR
¥-80 EFFICIENCY FACTOR 0.45 Y-80 EFFICIENCY FACTOR 0.45 Y-80 EFFICIENCY FACTOR ¥-90 EFFICIENCY FACTOR
Rmax . NIA Rmax 3.26 Rmax Rmax
DETECTION LIMIT 4.26 DETECTION LIMIT 4.26 | DETECTION LIMIT DETECTION LIMIT
$r-89/90 CONC in pCiimL 8.85E-04 SI-89/90 CONGC in pGilg < 1.80E+00 Sr-89/90 CONC In uCifg - Sr-88/20 CONG in pCifg
Refative Counting Error 2.0% Retative Counting Error 282.3% Relative Counting Errar Refative Counting Error
Percent Canrier Recovery 114.5% Percent Carrier Recovery 93.0% Percent Camier Recovery Percent Carrier Recovery
[EolidSample Run: | [Solid-Duplicate Run: — ] [Ciguids Standard End |
INPUT INPUT INPUT
TOTAL COUNTS TOTAL COUNTS TOTAL COUNTS
COUNT TIME in MINUTES COUNT-TIME in MINUTES COUNT TIME in MINUTES
BACKGROUND in cpm BACKGROUND in ¢pm BACKGROUND in cpm
N SAMPLE VOLUME in mL SAMPLE VOLUME in mL SAMPLE VOLUME in mL
T DILUTION FACTOR DILUTICN FACTOR DILUTION FACTOR
=g DIGEST FACTOR {g/l) DIGEST FACTOR (gL} DIGEST DILUTION FACTOR
@ SEPARATION TIME SEPARATION TIME SEPARATICN TIME
m SEPARATION DATE SEPARATION DATE SEPARATION DATE
TIME OF COUNT TIME OF COUNT TIME OF COUNT s
DATE OF COUNT DATE OF COUNT DATE OF COUNT xI
CARRIER ADDED in mL CARRIER ADDED in mL CARRIER ADDED in mL c')
GROSS WEIGHT GROSS WEIGHT GROSS WEIGHT
TARE WEIGHT TARE WEIGHT TARE WEIGHT W
STANDARD VALUE o
RESULY RESULT RESLILT
SAMPLE COUNT RATE 1.35E+03 SAMPLE COUNT RATE 1,31E+03 SAMPLE COUNT RATE E
CRITICAL LEVEL 2.09E+00 CRITICAL LEVEL 2.09E400 CRITICAL LEVEL g
NET WEIGHT L0934 NET WEIGHT 0.0935 NET WEIGHT ‘U
DELTA TIME {hours) 7.95 DELTA TIME (hours) B.42 DELTA TIME (hours) o]
SR-90 EFFICIENCY FACTOR 0.41 SR-80 EFFICIENCY FACTCR 0.41 SR-90 EFFICIENCY FACTOR h
Y-S0 EFFICIENCY FACTOR 0.45 Y-90 EFFICIENCY FACTOR D.45 ¥Y-80 EFFICIENCY FACTOR =i
Rmax N/A Rmax NIA__ | Rmax 8
DETECTION LIMIT 4.26 DETECTION LIMIT 4,26 DETECTICN LIMIT -
Sr-89/90 CONG in puCifg 7836402 Sr-89/00 CONC In pCilg 7.43E+02 $r-89/50 CONGC n pCimL 1)
Relative Counting Error 1.7% Relative Counting Error 1.7% Relative Counting Error
Percent Carrier Recovery 93.4% Percent Carrier Recovery 93.5% Percent Carrier Recovery
L]
o fl andh
[Form Completed By: SLH ) Signature: Xudt s & Date: 19-Apr-85
IChemIst Approval; SLF Slanature: ate: 15/95]
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Sr-89190 I.A-220-101 {D-1}, 102 {E-3}, 104 (D-1) LIQUIDSWHC' SD-WM- DP-103 REV. 1 STANDARD ¥
S S SHIDETECTOR NUMBER $0/CARRIERADDED inmL  (CVA[ flelie]
S‘_FANDARD_ TOTAL COUNTS (TG 95 GROSS WEIGHT (W

HICOUNT TIME in MINUTES (CT) {ITARE WEIGHT {(W1)
{|BACKGROUND in cpm (BKG}) NET WEIGHT (W3)

SAMPLE VOLUME in mL (s8) [DELTA TIME (FOURS) DT
IDILUTION FAGTOR —_(DF) g% T
JDIGEST DILUTION FACTOR DDF F5ii L V%‘:%_

SAMPLE COUNT RATE " _(Rs) 987.50]5R-90 EFFICIENGY FACTO (1)
UL /CRITICAL LEVEL {Lc) Y-90 EFFICIENCY FACTOR _(C2)

EPARATION TIME _{8T) 10U Rmax
HSEPARATION DATE _(8D) 18M5(DETECTION LIMIT {Ld}
JTIME OF COUNT (TOC) 25 5r-85/90 CONC. in pGilL =

[DATE OF COUNT (DOC) |

j|Sample Count Rate (Rs) = (Tatal Counts {TC) / Count Time (CT)) - Background in cpm (BKG)
1Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX [F RS<=LcAND RS>=0 OR REPLACE RS WITH L IF RS<0
HRS*DF*DDF*1000/{C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
YINOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recavery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time (hours) = {((DOC - 8D) * 24} + (TOC - 8T) /100

v RESULTS v DETECTION
[Sr-89/90 CONGENTRATION _ = B.85E-04 —pCimL__ ] LEVEL
[RELATIVE COUNTING ERROR _= 2.0% » » - | 3.82E-06

uCifL
[PERCENT CARRIER REGOVERY = 114.5% |
i
[Data Entry by: SLH X4 s ,LM‘_ Date: 19-Apr-g5
#Approved by: SLF Viss -ﬁzj Date: /74/55
Form WB Rev. 2.1 220-10n_WB )
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WHC-SD-WM-DP-103, REV. 1 ,
LA-220-101 /D1 Sr-89/90 : LA-220-101 (D-1), 102 {E-3), 104 (D1
................................................. SETERTOR NORBER—
_{TOTAL COUNTS (TO)j: 1|GROSS WEIGHT
HICOUNT TIME in MINUTES cni: FOITARE WEIGHT
#JBACKGROUND in cpm (BKG 2INET WEIGHT
SHISAMPLE VOLUME in mb. (S8 ]
DILUTION FACTOR (DF
IDIGEST FACTOR.{a/L) DDF : ; i SRR
ISAMPLE COUNT RATE (Rs) 1,10[[SR-80 EFFICIENCY FACTOR | (C1) 0.4051
CRITICAL LEVEL {Lc) 2. o§iiY-so EFFICIENCY FACTOR | (C2 0.4503
SEPARATION TIME (ST) : 30 ||Rmax 3.26
SEPARATION DATE {SD mf&afg_{l ETECTION LIMIT (Ld 4260 .
TIME OF COUNT (TOC) 58 (Sr-89/90 CONC in nCilg < T.B0B5E+
DATE OF COUNT | {DOC) ]} Q418195 Y

Sample Count Rata (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/50 CONC in uCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with
RS*1C00*DFA(CT+C2*{(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
INOTE: 84.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery (W2-W1) / (CVA *0.1000))
Relative Counting Error = The Square Root of ({TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expacted weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time {hours) = ({DOC - SD) * 24) + (TOC - ST} / 100
v RESULTS v DETECTION
|sr-89/90 CONCENTRATION = < 1,90E+00 | 4Cifg | LEVEL
LESS THAN Value was Datermined from Rmax,
[RELATIVE COUNTING ERROR = 282.3% . ] 2.49E+00
— uCifg
[PERCENT CARRIER RECOVERY = 93.0% 1

Date: 18-Apr-85
Date: "f/ [ / 15
Form WB Rev. 2.1 - 220—10n_WB i Page 1 of 1
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WHC-SD-WM-DP-103, REV, 1

E-3), 104 {D-1
L R ADDED in mL

%) B6471GROSS WEIGHT
COUNT TIME in MINUTES Sy [ TARE WEIGHT
BACKGROUND in cpm {BKG)
SAMPLE VOLUME in L (5S) G0 |DELTA TIME HOURS

IDILUTION FACTOR _(DF). 0fg o W\{% Eniea
JIDIGEST FACTOR (/L) DDF .4-5“"‘“ %3\, ng L **%z\{

SAMPLE COUNT RATE " (Re)f 1352.70(SR-90 EFFICIENCY FACTOR | (C1) 0.4051
CRITICAL LEVEL (.c) 2.081lY-20 EFFICIENCY FACTOR | (C2 : 0.4503
N TIME {ST) 14

N DATE (SD)

LA22-1 01 D

] Sr»89!90 LA-220-101 {D-1), 102

-\."

/95 DETECTION LINIT i) 2.26

UNT (TOC) ST-B9/30 GONG in pﬁﬂg 7.8270E+02) - *
(DOC) 4RI, -
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCifg Replacé RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if R§<0

RS*1000*DFA{C1+C2*(1-e to the power of {(-natural iog 2)/64 2"DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Cartier Recovery ((W2-W1) / (CVA * 0,1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1 86)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0,1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - 8T) /100
vRESULTS v DETECTION
|$r-89/90 CONCENTRATION = 7 83E-+02 | uCilg | LEVEL
[RELATIVE COUNTING ERROR__= 7% 1 247E+00
KCifg
[PERCENT CARRIER RECOVERY = 93.4% ]
Data Entry by: SLH A aMxL Date; 19-Apr-95
pproved by: SLF R wj’ Date: A/ 19/55
FormWB Rev, 2.1 220.10n_WB ot Page 1of 1
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LA-220-1 01:’

ISAMPLE COUNT RATE (Rs) R-QD EFF!CIENCY FACTOR (C1) 0.4051
CRITICAL LEVEL {Le) Y-90 EFFICIENCY FACTOR | {C2} 0.4503
SEPARATION TIME (sT) 4710)[Rmax N/IA

S SSISEPARATION DATE {8D} DETECTION LIMIT (Ld} 4.26
] E OF COQUNT (TCC) r-83/80 CONC in Cilg™ /. 4253E+02
TE OF COUNT {DOC) Il s

ICOUNT TIME in MINUTES (CT)
5||SAMPLE VOLUME in mL (58)

5 |DIGEST FACTOR (/L) | _oDF SER

~ WHC-SD-WM-DP-103, REV. 1
Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 (D-1
[DETECTOR NUMBER

OTAL COUNTS (TC)

[GROSS WEIGHT

Y[ TARE WEIGHT
INET WEIGHT

(BKG)

DILUTION FACTOR (DF)

45r-80/50 CONC in jiCilg

Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS 000*DF/((C1+C2*(1-e to the power of ({-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000) J
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ({(W2-W1) / (CVA * 0,1000))

Relative Counting Errer = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovary = (Net Weight / Expected weight) * 100

NOTE: Expectad weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time (hours) = ((DOC - SD) *24) + (TOC -8T)/ 100

vRESULTS v DETECTION
[r-89/90 CONCENTRATION = 7.43E+02 uCilg | LEVEL
[RECATIVE COUNTING ERROR = 1.7% ] 2.43E+00

_ uCilg

[PERCENT CARRIER RECOVERY_ = 53.5% ]
Data Entry by: SLH : Date: 18-Apr-85
Approved by: SLF . Date: Y1 e
Form WB Rev. 2.1 220-10n_WB 4 Page 1 of 1
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¥

L 18

g{%{g 14:10 - WHC-SD-WM-DP-103, REV. 1 Page:.
LABCORE Data Entry Template for Worklist# 5348
Analyst: €2  mmstrument: AB00 H70 Book# IB50
Method: LA-220-101 Rev/Mod __ D-\
Worklist Comment: SR90 DETERMINE SS USING LUDLUM. NEW
S Type Sample# R A Test Matrix .Group# Project
1 STD @SR90-01 SOLID
2 BLNK-PREP @SR30-01 SOLID
3 BLNK/BKG @®SR90-01 SOLID -
4 SBMPLE §95T004179 0 Z @SR90-01 SOLID 95000229 BY-106
Analytes Requested: SR$0-01 , SR90-01C, SR90-01E
5 DUP S95T004179 0 Z @SR90-01 SOLID
6 SAMPLE S95T004180 0 Z @SR90-01 SOLID. ' 95000229 BY-106
Analytes Requested: SR%0-01 , SR50-01C, SR90-01E
7 DUP S95T004180 0 Z ®SR90-01 SOLID
8 SAMPLE S95T004181 0 Z @SR90-01 SOLID 95000229 BY-106
Analytes Requested: SR90-01 , SR90-01C, SR90-01E
9 DUPp S95T004181 0 Z @SR90-01 SOLID
10 SAMPLE S95T004182 0 2 @SRY0-01 SOLID 95000229 BY-106
Analytes Requested: SRS0-01 , SR90-01C, SRS0-01E
il DUP S95T004182 0 Z @SR90-01 SOLID

Final page for worklist # 5348

Con Dween  2-1-96

r—dr

mfz///

e

Analyst Signature Date - 1gnature D’at
<. @M o/
Data Entry Comments.
: The BPD Lo s Dle HIBO s o4 ng
e Conotro ! /o'n— s 5;-—--/,3 /C .l be e-re——

2/9/94

S = Worklist Stot Number, R = Re;plicate Number, & = Aliquot Chde.
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worklistdata Version 0.0 05/16/95 , ’ Page: .

02/02/96 13:06 | WHC-SD-WM-DP-103, REV. 1
LABCORE Completed Worklist Report for Worklist# 5348

1

Analyst: rag Instrument: AB10 Book#
Method: Rev/Mod |

Worklist Comment: SR90 DETERMINE SS USING LUDLUM. NEW

Seq Type  Sample# R A Test Matrix  Actual Found DL or Yield Unit

e ey T
83.500 % Recovery

ST e ey -
STD ©  @SR90-01 SR90-01C soLID
B e L el v aBRE0YDL SRET-01E ‘SOLED.
BLNK-PREP 0  @SR90-01 SR90-01 SOLID .
BLNK~FREP, . . . ' csgrgh |
BLNK-PREP SOLID
suRe

SAMPLE 395T004179__
SAMPLE | 95TOO4LTS
SAMPLE Ba5T004173
oUP . 395TO0417Y,
DUP  895TO041TH
DuR© - - SB5T0081YS
SAMPLE  S55T004180
BAMPLE 495104180
SAMPLE 8595T004180
Dor =~ 885T0D04180,
DUR- .. SYSTO04LBO
SRMPLE 5957004181
SAMPLE . SOSTOLLIBT

& 311:+01_, , .68 100 % ce. nrro:.- o )
CLRERES0 . . LoABOmdEsgt . )
9.41E-01 2.6308-003 uc:l./g

7 823+01 1 0U0a~004 %. Rccovary
3.34R+00 [ 000 % Ct. Error

SoLID
", SOLED C-
'_gs;z,so ~01 SRS0-01E SOLID ‘
. ®SRO0-01 SKSH-0TSoLip. | .41E.
@SR%0-01 SR90~01C SOLI_D

4,160 RED,
L82.600 % Raco‘!rery ]
3,280 %Gt E;-:ox":'f
.840e~003 uCi/g
, 01 1,0006-004 % Recovary .
1,'0421-09 0 ‘000 % Ct. Ez:ror
Gi21men | asem0 RED
,_B,ﬁgiflfq;l.”“_ 86.000 % Recovery .
A,18B+00 . . " 3180 % Ct. Errem:
9.2008-003 uC':L/g

!L hﬂﬂa—ﬁﬁ& % Rﬂcovcry

‘o @0 oo ooy

MM RN NN NN Azig":}u NN f;qg Mo N NN NN RN

@SR90-01 SR90-01 SOLI
asky0-0i SRB0/0LE 6

@SRO90« 01 SR90 01E oL
| @ERB0-01)SRE001 SORID
@SR90-01 SR90-01C SQLID L
. @SHE0<01 BRO0-0IE HOLIP,
@SR20-01 SR90-01 SOLID

@SRR6-01 SROOLOIL SOLTD

0
‘o,
0
0]
'D
.0
[+]
13
2]
0

SAMPLE 5§95T004181 @SR90-01 SRS0-01E SOLID  __N/A ~ 1.26Es00 . 0.-000 % Ct. Eyror
DUP . 895T00AIBL..0 . Z RSRSQ-DL gREG-0L Tsonb . E.02me0 ¢ m.sumed’ . 31.840 BED,
DUP §95T004181 @SR90-01 SR90-01C SOLID 100, o Bo82E401 aa 200 % Recove:l:y

R B B I O T I T o N R R N O TR TR

noP S$5T00418

10 SKMPLE  S95T004182 0 @SR90-01 SR9D-01 ,SOI'IDI‘.. ~ N[A 7.528400.
10 SAMPLE . S95T004182° 70 2 BERSO-H SHECL0IC.SOLID L N/A . B.24Ee01
10 SAMPLE ~ S957004182 0 % @SR90-01 SR90-01E SOLID __N/A
11 DUE, 8957004182 0 % ."65R90-0L SRSOLGY SOLID - 7.54E0 .
11 DUP  §95T004182 0 Z @SRS0-01 SR9O SoLID 100 7 -000 % Recnve:'y
11 Dup ,885T004182 ' Z'. @SR90Y01 SRAO gsorep- ) aLbe J1,150°% L€ Bxror
Ll -
Final page for worklist# 5348
Analyst Signature Date Analyst Signature Date
X z/3/2¢6
Revievser blgnatuzre Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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WHC-SD-WM-DP-103, REV. 1

Page:. 2

warklistdata Version 0.0 05/16/95

02/02/96 13:06 ‘
LABCORE Completed Worklist Report for Worklist# 5348

Seq Type Sample# K A Test Matrix  Actual Found DL or Yield  Umt

Units shown for QC (BLK/BKG) may not reflect the actual units.
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WORKBOOK PAGE: STD1 WHC-SD-WM-DP-103, REV. 1

Sr-89!90 LA-220-1 01 {D-1), 102 {E-3), 104 {D-1) LIQUIDS STANDARD
peiinas ICARRIER ADDED in mL {CVA)

ac) {GROSS WEIGHT E)
-,igb.e’;wcoum TIME in MINUTES (CT) A0|TARE WEIGHT w1) A
____|BACKGROUND in cpm (BKG) INET WEIGHT (W3) 0.0835]
Chas ?SAMPLE VOLUME In mL (S5) 000 IDELTA TIME (HOURS D 8.75
01 i {DF) 4 = S
S Mtk IDIGEST DILUTION FACTOR __ DDF 1

ISR-80 EFFICIENCY FACTO {C1) 0.4051

__|SAMPLE COUNT RATE (Rs)

o {L.c) Y-80 EFFICIENCY FACTOR  {C2) 0.4503
TIME OF SEPARATION (ST) 0 iRmax NIA
Saa s DATE OF SEPARATION (SD) }96 IDETECTION LIMIT (Ld) 3.71

TIME OF COUNT (TOC)
{SHDATE OF COUNT {DOC)

N!A STANDARD BOOK #
AP S ASTANDARD VALUE in pCimL 1. 2353E-03l

{ 1Sr-89/90 CONC. in uCl/L 1,2730E+00

‘ISample Count Rate (Rs) = (Total Counts (TC}/ Count Time (CT)) - Background in cpm (BKG)
1Sr-89/90 CONC in uCifmL REPLAGE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
IRS*DF*DDF*1000/({C1+C2*(1-e to the power of {(-natural log 2)/64.2*DT)))*SS*REC*2220000)

SHINOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

: Relative Counting Error = The Square Root of {{TC + BKG * CT) / (TC - BKG * CT)*1.86)
diPercent Carrier Recovery = (Net Weight / Expected weight} * 100

HINOTE: Expected weight = CVA* 0.1

{{Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = {{DOC - SD)* 24) + (TOC - ST}/ 100
. DETECTION
Sr-89/90 CONCENTRATION . ‘ 1.27E-03 ucumH LEVEL
ELATIVE COUNTING ERROR 1.9% 4.49E-08
: HCiL
|PERCENT CARRIER RECOVERY 83.5%
Analyst: B , 2 RAG Date: 02-Feb-96
Signature of Chemist: __,N" W SLF Date: 2/9/90
STANDARD.WB1 REV 1.2 --22010NML !
2713
IA22010NVOUT\SR5348 WB1 02/02/96




WORKBOOK PAGE: BLANK2

WHC-SD-WM-DP-103, REV. 1

LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

sty e st DETECTOR NUMBER 10]CARRIER ADDED in mL
BLNK-PREP [TOTAL COUNTS 33]GROSS WEIGHT
S Werk BISE R COUNT TIME In MINUTES O{TARE WEIGHT
5348 {BACKGROUND In cpm 0{NET WEIGHT
v cRde T ISAMPLE VOLUME In ml 250{DELTA TIME (HOURS
SR90-01 DILUTION FACTOR 1 :
St - ADIGEST FACTOR (giL) 1.9692 : o . |
SOLID |SAMPLE COUNT RATE 4.301SR-80 EFFICIENCY FACTOR (C1) 0.4051
o EatehNurte e S ICRITICAL LEVEL .81]Y-90 EFFICIENCY FACTOR {C2) 0.4503
96000890 ITIME OF SEPARATION 180 N/A
i Reriniit JDATE OF SEPARATION 1] {Ld) .M
0 TIME OF COUNT :5315r-89/90 CONC In jiclig 1.0989E-02
SerSumple PYef S IDATE OF COUNT
Sample Count Rate (Rs) = (Total Caunts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uCilg Replace RS with RMAX ¥ RS<=[.c and RS>0 or Replace RS with Lo if RS«<0
SIRS*1000*DF/({C1+C2*(1-¢ to the power of {(-natural log 2)/64,2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000})
Relative Counting Error = The Square Root of ((TC + BKG * CT} / (TC - BKG * CT)*1.96}
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002,
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
: ’ DETECTION
Sr-89/90 CONCENTRATION 1.10E-02 HCig | LEVEL
RELATIVE COUNTING ERROR 68.1% 9.47E-03
i uClig
" PERCENT CARRIER RECOVERY 79.7%
Analyst. n 2 s RAG Date: ' 02-Feb-96
Slgnature of Chemist: QSH" ﬁ&%@l SLF Date; 2({9 / 9L
BLANK.WB1 REV 1.2 22010NML.
2'714
[22010NVOUTISRE348.WB1 02/02/96



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: SAM4

LA-220-101/D-1  Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 (D-1) SAMPLE
N T YRe eSS DETECTOR NUMBER _10|CARRIER ADDED in mL. (CVA) (
\ SAMPLE ____JToTAL counTts : 3709 IGROSS WEIGHT w2}

: “',%',.COUNT TIME in MINUTES

] BACKGROUND in cpm

DILUT!ON FACTOR
i DIGEST FACTOR (g/L)

souo {SAMPLE COUNT RATE

AD|TARE WEIGHT w1 .
- (W3) 0.0782
9.75

0.4051]

TICRITICAL LEVEL 90 EFFICIENCY FACTOR {C2) 0.4503
ITIME OF SEPARATION 0 [Rmax NIA
- |DATE OF SEPARATION 38 [DETECTION LIMIT {Ld) 3.71
ITIME OF COUNT 05 {Sr-89/80 CONC in uClig 8.4080E.01

1 DATE OF COUNT

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time {CT)} - Background in cpm {BKG)
Sr-89/90 CONC in uCiflg Replace RS with RMAX if RS<sLc and RS>=0 or Replace RS with Lc IfRS<0
RS*1000*DFK(C1+C2*(1-a to the power of ((-natural log 2)/64.2*DT)))*SS*"DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery {{W2-W1) / (CVA * 0.1000})
i Relative Counting Ervor = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)"1.95)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100
#&|NOTE: Expected weight = CVA* 0,1

‘ Detecton Levels and Less Than Values are determined from Procedure LA-508-002.

|
i

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)I100

DETECTION
iISr-aslso CONCENTRATION 9.41E-01 pcg | LEVEL
IRELATIVE COUNTING ERROR 3.3% 8.63E-03
HClg
PERCENT CARRIER RECOVERY 78.2%
Analyst: . RAG . Date: 02-Feb-86
Signature of Chemist: A YA SLF pate: __2/4/4(
SAMPLE.WB1 REV 1.2 220TONML N
2745
1A22010NVOUTISR5348.WB1 02/02/96




WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: DUPS

LA- 220-1 01 /D1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)
STy Re R IDETECTOR NUMBER 10§CARRIER ADDED in mL {CVA)}
“pup TOTAL COUNTS ( i '39 |GROSS WEIGHT w2)l
SR LISt HCOUNT TIME In MINUTES ) [TARE WEIGHT Wik
5348 BACKGROUND in cpm 0INET WEIGHT (W3)
e OoHa T ISAMPLE VOLUME in mL 0.250 [DELTA TIME (HOURS! D
SRB0-01 DILUTION FACTOR ; { : 2 e
SR MR S HIDIGEST FACTOR (g/L) 1.9476
SOLID SAMPLE COUNT RATE 394.90|SR-90 EFFICIENCY FACTOR {C1) 0.4051
T Bateh Numbos s H|CRITICAL LEVEL (C2) 0.4503]
96000890 IME OF SEPARATION N/A
RS e IDATE OF SEPARATION (Ld) 3.74
_____ |h'|ME OF COUNT 9.8062E-01
|DATE OF COUNT

Sr-89/90 CONC In uCllg Raplace RS with RMAX f RS<=Lc and RS>=D or Replace RS with Le f RS<0
RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*"SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA* 0.1

Detecﬁon Levels and Less Than Values are determined from Procedure LA-508-002.

DETECTION
pClip | LEVEL

ISr-89/60 CONCENTRATION 9.81E-01

RELATIVE COUNTING gBROR 3.2% 8.20E-03
KClg
% [PERCENT CARRIER RECOVERY 82.6%
Analyst: A RAG Date: 02-Feb-98
Signature of Chemist: X ,DXB’ SLF Date: z/%/ 2Uo

SAMPLE.WB1 REV 1.2 22010NML

2'746

1N22010N\OUTISR5348.WB1 02/02/66




WORKBOOK PAGE: SAM8

WHC-SD-WM-DP-103, REV. 1

LA-220-101 / D- 1

Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 {D-1)

SAMPLE

g gpe. . JDETECTOR NUMBER 10[CARRIER ADDED inmL | (CVA)|#/ 4 000
SAMPLE OTAL COUNTS (TC) 43
COUNT TIME in MINUTES (CT)

BACKGROUND in cpm (BKG)

. 'SAMPLE VOLUME in mL

(ss)
(DF)

DILUTION FACTOR

2.0852 M

i, - DIGEST FACTOR (g/L) (D giL
]SAMPLE COUNT RATE (Rs) 2453.10 SR-—90 EFFICIENCY FACTOR {C1) 0.4051
_SMICRITICAL LEVEL (Le) 1.81Y-90 EFFICIENCY FACTOR {C2) 0.4503
[TIME OF SEPARATION (ST) 75 Rmax N/A
e DATE OF SEPARATION {SD) §|DETECTION LIMIT (Ld) 3.71
E“'TIME OF COUNT {TOC) :ISr-89/90 CONC in uClig 6.0215E+00
7 % IDATE OF COUNT (DOC) :
de’ “ISample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
41Sr-89/90 CONC in HCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0
RS*1000*DF/({C1+C2*(1-e to the power of ((-natural log 2)/64.2*0T)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ({TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA* 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002,
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - 8T) / 100
DETECTION
Sr-89/90 CONCENTRATION 6.02E+00 pCiflg | LEVEL
RELATIVE COUNTING ERROR 1.3% 9.10E-03
HClig
IPERCENT CARRIER RECOVERY 77.4%
Analyst; AN RAG Date: 02-Feb-96
|signature of chemist: =N SLF pate: 2 /9 /94
SAMPLE.WB1 REV 1.2 22010NML  (/ ) v
A N
1:22010N\OUT\SR5348.WB1 02/02/96




WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: DUPS

LA—220-101 ID-1 Sr-89:'90 LA-220-101 (D-1), 102 (E-3), 104 {D-1)
Y T IDETECTOR NUMBER ] 10JCARRIER ADDED in mL {CVA)
ao)k: 882 |[GROSS WEIGHT (w2)
€cnl A0JTARE WEIGHT WLt
(BKG)}: Y INET WEIGHT {W3) 0.0882
(s8] #.280 IDELTA TIME (HOURS D 11.63
(DE) 3%
(D ghL 2098 3
{Rs) 2779.20|SR-80 EFFICIENCY FACTOR {C1) 0.4051}
(Lc) .81 ]¥-90 EFFICIENCY FACTOR (C2) 0.4503
tsnl: 25 IRmax NIA
(SD) 8{DETECTION LIMIT (Ld) 3.74
L 0___ ltnME OF COUNT (TOC) 3:03[Sr-85/50 CONC In uCilg 5.9054E+00]
G Bample PP NHIDATE OF COUNT {DOC)}: 170210116
FUS-ZR01

ST
8951'00418

{lSample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Backgraund in cpm (BKG)

‘ Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc f RS<0
RS 000*DFI{C1+C2*(1-e to the power of {{(-naturat log 2)/64.2*DT)))*SS*DDF*REC*2220000)
ANOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
elative Counting Error = The Square Root of ((TC + BKG * CT) / {TC - BKG * CT)*1.96)

|Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight= CVA* 0.1

Detection Levels and Less Than Values ara determined from Procadure LA-508-002.

Coniplata Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100
DETECTION
|Sr-89/90 CONCENTRATION 5.91E+00 pclg | LEVEL
|
IRELATIVE COUNTING ERROR 1.2% 7.87E-03
: uClig
[PERCENT CARRIER RECOVERY 88.2%
Analyst: L g RAG Date: 02-Feb-86
Signature of Chemist; o —r SLF Date: 2/%7/9C
SAMPLE. WB1 REV 1.2 22010NMmL.
<718
FR22010NYOUTSR5348 WB1 02/02/96




WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: SAM10

LA-220-101 {D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 {D-1) SAMPLE
SRS T DETECTOR NUMBER _10#C'ARRIER ADDED in mL (cvA)k: 0

OTAL COUNTS (TC) 87 IGROSS WEIGHT {W2) 283
LA SICOUNT TIME In MINUTES (CT TARE WEIGHT 2006
BACKGROUND In cpm (BKG) ‘ 0.0824
S szams fodaissiais AMPLE VOLUME in mL (ss)} 12.92
I IDILUTION FACTOR ) N
. Mamix. . |DIGEST FACTOR (g/L) (D giL S
'SAMPLE COUNT RATE {Rs) 0.4051
Bt |CRITICAL LEVEL {Lc) {C2) 0.4503
ITIME OF SEPARATION (ST N/A
Rern. - |DATE OF SEPARATION (SD) {Ld) .M
ITIME OF COUNT (roc) 7.5249E+00

|DATE OF COUNT (DOC)

NOTE 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery {(W2-W1)/ (CVA *0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
+|[Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1 '
Detecﬁon Levels and Less Than Values are determined from Procedure LA-508-002.

DETECTION
Sr-89/90 CONCENTRATION 7.52E+00 pCilg | LEVEL
: RELATIVE COUNTING ERROR 1.1% 8.11E-03
_ nClig
PERCENT CARRIER RECOVERY 82.4%
Analyst: P N RAG Date: 02-Feb-96
Signature of Chemist: S s 278 SLF Date: 2/ /26

SAMPLE WB1 REV 1.2 22010NML ¢

2719

1222010N\OUTSR5348 WB1 02/02/96




WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: DUP11
LA-220-101 /D-1___Sr-89/90 : LA-220-101 (D-1), 102 (E-3). 104 (D-1)

R PORE T IDETECTOR NUMBER 10JCARRIER ADDED In mL (cvA) b
bUP OTAL COUNTS 8148 [GROSS WEIGHT w2 b
SOUWHTKC LISt SR HCOUNT TIME In MINUTES 3 [ ARE WEIGHT Wil
5348 BACKGROUND in cpm OINET WEIGHT (W3)
oSt SHg T SIS AMPLE VOLUME In mL IDELTA TIME (HOURS D
SR90-01 DILUTION FACTOR (DF)}:
B ManiX s iDIGEST FACTOR (giL) (D gL 1.938 : _
soun AMPLE COUNT RATE (Rs) 2905.80 [SR-60 EFFICIENCY FACTOR {C1) 0.4051}
feh N (Lc) 1.81{Y-50 EFFICIENCY FACTOR (C2) 0.4503
(N5 0125 Rmax NIA

(sp)l BIDETECTION LIMIT {Ld) 3.71
(Toc)f: 5:35Sr-89/90 CONC In uClig 7.3856E+00
(DOC) 502101196 |

52 |sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)} - Background in cpm (BKG)
Sr-89/80 CONC in uCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc #RS<0
IRS*1000*DF/((C1+C2*(1- to the power of ((-natural log 2)/64.2°DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

DETECTION
7.39E+00 pClig | LEVEL
1.2% 9.42E-03
HClig
78.0%
|
Anatyst: . A\ A’ RAG Date: 02-Feb-96
Signature of Chemist: ,@/ ,vp SLF Date: Z/ 9 / ?é

SAMPLEWB1 REV 1.2 22010NML

2720

122010N\OUTVSR5348.WB1 02/02196




A

21/31(')296 14:54 72 LTy e , ] Page: 1
1 LABCORE Data Entry Template for Worklist# 5355
Analyst: Wo Instrument: ABOO [ 2 Book# G083 o

Method: LA-220-101

Rev/Mod -\

Worklist Comment: SR90 DETERMINE SS USING LUDLUM. NEW WHC_SD_WM_DP--] 03, REV. 1

S Type Sample# R A Test Matrix Group# Project
1 S8TD @SR9%0-01 SOLID
2 BLNK-PREP @SR20-01 SOLID
3 BLNK/BKG ~ @SR90-01 SOLID
4 SAMPLE S595T004183 0 2 @SRSO-Oi SOL1D 95000229 BY-106
Analytes Requested: SR90-01 , SR90-01C, SR90-01E
5 DUP 5957004183 0 2 @SR90-01 SOLID
& SAMPLE 5957004184 0 2 ®@&SR90-01 SOLID 95000229 BY-106
Analytes Requested: SR90-01 , SR90-01C, SR90-01E
7 DUP 595T004184 0 Z @SR90-01 SOLID
8 SAMPLE £595T004185 0 Z @SR90-01 SOLID 95000229 BY-106
Analytes Reguested: SR90-01 , SR90-01C, SR90-01E
9 DUP S95T004185 0 Z @&SR90-01 SOLID
10 SAMPLE 895T004186 0 Z2 @SR90-01 SOLID 95000229 BY-106
Analytes Reguested; SR90-01 , SR90-01C, SR90-0Q1E
i1 DUP S95T004186 0 Z ®&SR90-01 SOLID
* -
Final page for worklist # 5355
“ax an m 2=3-9Lp
\’-%rxwL,r\,meh - 2-Fau i efrm— g
Analyst Signature Date ignature
Cﬂ @a@u ;z/?/?‘é
Data Entry Comments:
}j/}- )
Ty
N (ﬁmﬂ T
‘ 3]
S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. ’MCKAEE

2721




worklistdata Version 0.0 05/16/95 : Page-x. 1
02/09/96 13:25 WHe'SB'WM‘BP'TOS—REhA
LABCORE Completed W}?)rkhst-qﬁeport for Worklist# 5355

Analyst: rag Instrument: AB12 Book#
Method: Rev/Mod
Worklist Comment: SR90 DETERMINE SS USING LUDLUM. NEW

WHC-SD-WM-DP-103, REV. 1

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

@BRYQ 133115&)—&1 SBOLID - - dL2EB-DY
@SR90-01 SR90-01C SOLID 0
BSR20+03 -SREO-0YE SO0LAD . - - 1.0

. »}»."95 :33'6' % acbVﬂr}" ’
95 900 * RacoverY . e

SAMPLE  S95TU04183
SAMPLE . 885TO041837 Y
SAMPLE  895T004183 0 Z
' “SYRTOD4IB3. D %
895T004183
OB, .. . SISTOORLEE .
SAMPLE  S95T004184
HRMPLE  SYSRODALBA
SAMPLE  S95T004184
BUR Y U UBSETU0ALEE o
DUP S95TD04184
PURTLE L BA5T004LAE .
SAMPLE  S95T004185
SAMPLE  _GOSTODALAS,
SKAMPLE 595T004185
pup. | BoFUGALE

SR90-01C

SR90-01 QLID |
ERYGRAE S
GSRQU 01 SR90-01E

) 0 UDD % Cb Error
A4 510 BPD o ) v
On% Racnva:y .

z

z . .‘.":".399.,,0?,-,,5,1?.99'.9.’.-9,..

%, { @SRI0-DL ‘SHO-PIE SOLIL
% @SR§0-0L SR90-01 SOLID
z

op o & oad o

@SR90-01

WL YEEE TN QAW U R R W NN RHE
..U" ] A

DUP 5957004185 0 Z R90-01C SOLID . 100 7.47E+01 . 74.700 % Recovery = .

DUP © | S95TOU485. 0 T @5R30-01 SR90:D1E, SOLID. ' '
10 SAMPLE  SSSTODA186 0 % @SR80-01 SR90-01
10 SAMPLYE . SS95T054186° .0, % . 95-01C SCLID - L W) 04
10 SAMPLE  £95T004186 0 Z @5R90-01 SR90-0LE SOLID Ngn  1.21H+00 0. ouo % cu. zggo;
11 pup . iS9SY00A186..0 2  @SRIQ-OL SRY0.DL SOLID  © A.5OEe0[ . S.67E¢0_ . . .A3.640 RED. ..
11 bup 5951004186 0 Z @SRO0-0L SR90 01C SBoLID 100 7.28B+01  72.800 % Rncovezy
11 BUP  SISTNO4LAE 0% . @SRE0,01 SRACHULE SOLID 1500 1) : 5,

Final page for Workllst# 5355
Analyst Signature Date Analyst Signature Date

z/(3/96

Reviewer Sighature — Date

Units shown for OQC (BLK/BKG) may not reflect the actual units.

2722




worklistdata Version 0.0 05/16/95 Page:, 2

02/09/96 13:25 -Ur= ’ D ,
AD U )-g , -
LABCORE Completed Wo‘ﬂdistii{epocf't for Worklist# 5355
bdeq 1ype Samplef K A Test Mafrix  Actual Yound DL or Yield Unit
WHC-SD-WM-DP-103, REV. 1

Moy
Units shown for QC (BLK/BKG) may not reflect the actual units. LY Ac e
"54 '3

2723




WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: STD1
Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS A’@ &= / ?C, '_sr' A——NDARD
R IUHE I DETECTOR NUMBER . :42|CARRIER ADDED in mL cva)l
STD , TOTAL COUNTS (TC) 6|GROSS WEIGHT W2)
Wik e T ICOUNT TIME in MINUTES (€T 0| TARE WEIGHT
5355 BACKGROUND in cpm (BKG) j
L THCEC AN ISAMPLE VOLUME inmL (SS)
SR90-01 DILUTION FACTOR {DF)
SLoaieaaGe i DIGEST DILUTION-FACTOR  DDF B o R
LIQUID SAMPLE COUNT RATE _(Rs) 1284.70|SR-90 EFFICIENCY FACTO (c1)
iRatsh NGRbEs  ICRITICAL LEVEL (Lc) 1. :gﬂy-go EFFICIENCY FACTOR __ (C2) 0.4660
96000891 TIME OF SEPARATION - (ST) A
dameigapn e DATE OF SEPARATION __(sD) (Ld) 2.76
TIME OF COUNT (TOC) 1.1776E+00

2 DATE OF COUNT {DOC)
STANDARD BOOK #
STANDARD VALUE in pCi/mL

2dsr-80/00 CONC in uCifmL REPLACE RS WITH RMAX |F RS<=LcAND RS>=0 OR REPLACE RS WITH Le IF RS<0
RS*DF*DDF*1000/{C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)*SS*REC*2220000)

SINOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carriet Recovery (W2-W1) 7 (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) /{TC - BKG * CT)*1.96)

ZPercent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight= CVA * 0.1

~|Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - 8D} * 24) + (TOC - ST) /100
- DETECTION
“F1Sr-89/90 CONCENTRATION 1.18E-03 pCifmL LEVEL
RELATIVE COUNTING ERROR 1.7% 2.53E-06
pCHL
|PERCENT CARRIER RECOVERY 86.9%
Analyst: N ” RAG ‘ Date: 09-Feb-96
Signature of Chemist: \,\%‘/ G%iz? SLF Date: Z/3 /ﬁé :
STANDARD.WB1 REV 1.2 22010NML

2724

12201 0NVOUT\SR5355.WB1 02/09/96




WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: BLANK2

WHe S P

BLNK-PREP

““IDETECTOR NUMBER

LA 220-101 ID-1 Sr-89/90 ; LA-220-101 {D-1), 102 (E-3}, 104 {D-1}

12|CARRIER ADDED in mL

TOTAL COUNTS

GROSS WEIGHT

acoum TIME in MINUTES

OITARE WEIGHT

9INET WEIGHT

(D giL) '
(Rs) 10.30

3 S e SRR
SR-90 EFFICIENCY FACTOR {C1)

CRITICAL LEVEL {Le) -80 EFFICIENCY FACTOR (C2) 0.4680

~__JTIME OF SEPARATION {sT} NIA
%‘ﬁ%DATE OF SEPARATION (SD} (Ld) 2.76
___|TIME OF COUNT (TOC) 0{Sr-89/80 CONC in uCllg 2.0078E-02
i £VDATE OF COUNT (DOC)
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uClig Reaplace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DF/({C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT))y*SS*DDF*REC"2220000)
"INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Y {Relative Counting Error = The Square Root of {(TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = {(DOC - SD) * 24) + (TOC - ST)/ 100
DEYTECTION
-|ST-89/90 CONCENTRATION 2.01E-02 uclg| LEVEL
RELATIVE COUNTING ERROR 27.0% 5.38E-03
HClig
PERCENT CARRIER RECOVERY 83.1%
Analyst: RAG Date: 09-Feb-96
Signature of Chemist: /\[&7\“ Fz'f M SLF Date: =2/13/9¢

BLANK.WEB1 REV 1.2 - 22010NML

2'725

1N22010N\CUT\SRE355.WB1 02/09/96




WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: SAM4

Y .

2103 RAEV-1

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

SAMPLE

LA220-1 01 /DA

DETECTOR NUMBER 12/CARRIER ADDED In mL (CVA) fia
[TOTAL COUNTS (TC) |GROSS WEIGHT (W2)
{SICOUNT TIME in MINUTES (€T) OITARE WEIGHT w1)

BACKGROUND in cpm 1(BKG) {NET WEIGHT (W3)
7 7SAMPLE VOLUME in mL (SS) 50| DELTA TIME (HOURS D
DILUTION FACTOR (DF) ' T : :
SDIGEST FACTOR (g/L) {DglL 2. 1932 A i SRR G
SAMPLE COUNT RATE (Rs} 3248.50 SR-90 EFFICIENCY FACTOR {C1) 0.4180
ZACRITICAL LEVEL _ (Lc} 1.331Y-80 EFFICIENCY FACTOR (C2} 0.4660
IME OF SEPARATION (ST) 30 [Rmax N/A
(SD) {DETECTION LIMIT (Ld) 2.76
(ToC) 25(Sr-89/90 CONC In uClig 8.4917E+00
(DOC)
i|Sample Count Rate {Rs) = (Total Counts (TC)/ Count Time {CT)) - Background in cpm (BKG)
4Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0
1RS*1000*DF/({C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
‘[Percent Carrier Recovery = (Net Weight / Expected weight) * 100
INOTE: Expected weight = CVA * 0.1
IDetection Levels and L.ess Than Values are determined from Procedure LA-508-002.
fiDelta Time (hours) = ((DOC - 8D) * 24) + (TOC - 8T) /100
DETECTION
r-89/90 CONCENTRATION 6.49E+00 uCllg | LEVEL
RELATIVE COUNTING ERROR 1.1% 5.51E-03
; ‘ pCiig
IPERCENT CARRIER RECOVERY 80.9%
Analyst: : Aa Al RAG Date: 08-Feb-9&
ISignature of Chemist: ° ﬁ)@' SLF Date: 2//2,/9 6
SAMPLE.WB1 REV 1.2 22010NML
2'726

1\22010N\OUT\SRE355.WR1

02/09/96




WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: DUP5 | 14D & /—'%
LA-220-101/ D1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)
T EBe e e DETECTOR NUMBER 42|CARRIER ADDED In mL (CVA)
DUP OTAL COUNTS i 34274||GROSS WEIGHT (W2)
B ItTY ICOUNT TIME in MINUTES TARE WEIGHT w1)
5355 BACKGROUND In cpm 3[NET WEIGHT (wW3)
SEuaTattARe e AMPLE VOLUME In mL 0] DELTA TIME (HOURS D
SR90-01 DILUTION FACTOR : S : o
S Manic e R DIGEST FACTOR (giL) 2. osz S ~ MJ% T _
SOLID SAMPLE COUNT RATE 3422.50/SR-90 EFFICIENCY FACTOR (1) 0.4180] -
SEpieR M Ber T UEICRITICAL LEVEL 1.33()Y-90 EFFICIENCY FACTOR (C2) 0.4660
96000891 IME OF SEPARATION 0' N/A
SEmeRsYOR eI DATE OF SEPARATION (Ld) 2.76
0 ITIME OF COUNT 6,9122E+00
PRI RIE bran s IDATE OF COUNT
FUS-ZRO1
S SR

895T0041 83

“Hlsample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm {BKG)
“ISr-89/20 CONC in uCig Replace RS with RMAX if RS<=Lc¢ and RS>=0 or Replace RS with Lc if RS<0
{RS*000*DFI(C1+C2*(1-e o the power of ((-natural log 2)/64,2*DT))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
JRelative Counting Errer = The Square Root of {{TC + BKG * CT)/ (TC - BKG * CT1)*1.96)
*|Percent Carrier Recovery = (Net Weight / Expected weight) * 100

EEINOTE: Expected weight = CVA * 0.1

{iDetection Levels and Less Than Values are determined from Procedure LA-508-002.
HDelta Time (hours) = ((DOC - §D) * 24) + (TOC - ST)] 100

AT 2 | bETECTION
. :02!08!9'6 "liSr-89/90 CONCENTRATION 6.91E+00 HC"Q LEVEL

{/RELATIVE COUNTING ERROR 1.1% 5.57E-03
uctg

-|PERCENT CARRIER RECOVERY 84.2%

Analyst: AND RAG Date: 09-Feb-96

Signature of Chemist; w SLF____- pate: 2//3/94
SAMPLE.WB1 REV 1.2 22010NML )

2727

2201 0NVOUT\SR5355.WB1 02/09/86




Y-/-7¢ 495
\WHC-SD-WM-DP-103, REV. 1 WHS-SD-WM-BP-q-as_nEv_-,_

WORKBOOK PAGE: SAM6

LA-220-1 01/ D1 Sr—89]90 LA-220-101 (D-1), 102 {E-3), 104 (D-1) L SAMPLE
o Jype.  IDETECTOR NUMBER 12|CARRIER ADDED in mL (CVA) [
OTAL COUNTS eyl 1516 |[GROSS WEIGHT W2)
L WntR Lt (CT) B TARE WEIGHT - (WH1)
_ |BACKGROUND in cpm (BKG) 3[NET WEIGHT (W3)
e (ss} G|DELTA TIME {(HOURS D
?DKUHONFACTOR (DF) o T S
1 Bfthx i HDIGEST FACTOR (g/L) {Dg/L 210281 S e .
1 _ soun ____|SAMPLE COUNT RATE (Rs) 4346.70 sn-eo EFFICIENCY FACTOR (c1) 0.4180} -
ESchNUmber. | CRITICAL LEVEL {Lc) 1.33]Y-90 EFFICIENCY FACTOR {C2) 0.4660
ME OF SEPARATION N/A
%|DATE OF SEPARATION (Ld) 2,76
ITIME OF COUNT 8.8248E+00
DATE OF COUNT
\
A Hlsample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
[[Sr-89/90 CONC in uCifg Replace RS with RMAX If RS<=L¢ and RS>=0 or Replace RS with Lc If RS<D
SR S*1000*DFA({C1+C2%(1-e to the power of ({(-natura! log 2)/64.2"DT)))*SS*DDF*REC*2220000)
INOTE: 64.2 = Half Life for Y-90"and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
“[Relative Counting Error = The Square Root of {{TC + BKG * CT)/ (TC - BKG * CT)*1.96)
(Percent Carrler Recovery = (Net Weight / Expected weight) * 100
INOTE: Expected weight = CVA * 0.1
“iDetection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100
: DETECTION
:iSr-89/90 CONCENTRATION 8.82E+00 uClig LEVEL
RELATIVE COUNTING ERROR 0.9% 5.60E-03
: ' pCilg
S ERCENT CARRIER RECOVERY 82.8%
Analyst: RAG Date: 08-Feb-96
Signature of Chemist: _,& W SLE pate: 2/13/24

SAMPLE.WB1 REV 1.2 22010NML N

2728

1A22010NOUT\SR5355 WB1 R 02/09/96




-SD-WM-DP-103, REV. 1 WHE-SD-WM-DP=103, REV. T
WHC-SD-WM-DP-103, REV. ops

WORKBOOK PAGE: DUP?
LA—220-1 01/D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

Feo fvse . |DETECTOR NUMBER 12{CARRIER ADDED in mL

OTAL COUNTS (TC) 13|GROSS WEIGHT
HICOUNT TIME In MINUTES {CTY %T ARE WEIGHT
BACKGROUND In cpm | (BKG)- NET WEIGHT
T L BUE T ISAMPLE VOLUME in mL (5SS}
SR90-01 DlLUTION FACTOR ' {DF)
T N L (D gL - - .
SOLID 1|SAMPLE COUNT RATE {Rs) SR-90 EFFICIENCY FACTOR (C1) 0.4180( '
- Ralch Nuy 3 (Lc} Y-00 EFFICIENCY FACTOR (C2) 0.4660
(ST 0 [Rmax NIA
{SD) & DETECTION LIMIT {Ld) 2.76
{TOC) :321Sr-89/90 CONC in pCilg 1.0237E+0]
(DOC)Y
Sample Count Rate (Rs) = (Total Counts {TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-BQI 90 CONC in pCifg Replace RS with RMAX IfRS<=Lc and RS>=0 or Replace RS with Lc if R§<D-
“HRS*1000*DFA((C1+C2*(1-e to the power of {{-natural log 2)/64,2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovety ((W2-W1)} / (CVA * 0.1000}}
“ilRelative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA* 0.1
Detection Levels and Less Than Values are determined from Procedure 1LA-508-002,
|Delta Time (hours) = ((DOC - SD) * 24} + (TOC - ST}/ 100
3 DETECTION
Sr-89/90 CONCENTRATION 1.02E+04 pCilg | LEVEL
RELATIVE COUNTING ERROR 0.9% 5.52E-03
: BClg -
PERCENT CARRIER RECOVERY 80.5%
Analyst: RAG Date: 09-Feh-96
Signature of Chemist: P "“"@é’ﬂl SLF pate:  2//= /9L
SAMPLE.WB1 REV 1.2 22010NML
2729
1A22010NYOUTISRS355.WE1 02/09/96




WHC-SD-WM-DP-103, REV. 1

d
WORKBOOK PAGE: SAMSB !' E /%

LA220-101 /D1 _Sr-89/90 : LA-220-401 (D-1), 102 (E-3), 104 (D-1)

i I DETECTOR NUMBER 2|CARRIER ADDED in mL
OTAL COUNTS (TC) 0]GROSS WEIGHT
it ICOUNT TIME in MINUTES {CT) DJTARE WEIGHT
BACKGROUND in cpm (BKG) ]
= (SS)
{DF)
|DIGEST FACTOR (g/L) (Do s s e
~__|SAMPLE COUNT RATE (Rs) R-80 EFFICIENCY FACTOR (1)
L. . [CRITICAL LEVEL {Le)] _ 1.337Y-80 EFFICIENCY FACTOR (C2) 0.4660
IME OF SEPARATION (ST) 99235 IRmax N/A
“IDATE OF SEPARATION (SD) 2!08!98HDETECTION LMIT (Ld) 2.76
|TIME OF COUNT (T00) 45Sr-88/90 CONC in uCl/g 9.1306E+00
(DOC 0gi96]

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCilg Replaca RS with RMAX If RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS“1000“DFI((C1+02*(1-e to the power of {(-natural log 2)/64. 2*DT)))"SS'DDF"REC‘2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec, = Fractional Carrier Recovery (W2-W1) / (CVA * 0.1000))
{|Relative Counting Error = The Square Root of {(TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight= CVA* 0.1

iDetection Levels and Less Than Values are determined from Procedure LA-508-002.
Detta Time (hours) = ((DOG - 8D) * 24) + (TOC - 8T) / 100

DETECTION
S1-89/90 CONCENTRATION 9.13E+00 uclg | LEVEL
RELATNE COUNTING ERROR 0.5% 5.60E-03
ucClig
{PERCENT CARRIER RECOVERY 74.4%
Analyst: RAG Date: . 08-Feb-96
Signature of Chemist: . v W SLF pate: Z2//3/7¢

SAMPLE.WB1 REV 1.2 22010NML

2730

122010NIOUT\SRE355.WB1 02/09/96




WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: DUPS
LA-220-1 01 DA $r-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)
P rorar s eiDETECTOR NUMBER 12[/[CARRIER ADDED In mL
OTAL COUNTS ro)l. 44874 |GROSS WEIGHT
=HCOUNT TIME In MINUTES [ [TARE WEIGHT
BACKGROUND in cpm (BKG)!: 0NET WEIGHT
ZISAMPLE VOLUME In mL (SS) y
__|DILUTION FACTOR (DF} i
" IDIGEST FACTOR (p/L) (D giL
_ISAMPLE COUNT RATE (Rs) -

e

T CRITICAL LEVEL (Lg) _ﬁﬁv.so EFFICIENCY FACTOR (€2) 0.4860
IME OF SEPARATION (sT)! Rmax NIA
F". |DATE OF SEPARATION (SD) IDETECTION LIMIT (Ld) 2.76

___|TIME OF COUNT o)k
7 [DATE OF COUNT (DOC)|

156 [Sr-89/90 CONC in pClig ' 9.5325E+00

£ ':Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
.||Sr-89/90 CONC in uCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
IRS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2°DT)))*SS*DDF*REC*2220000)
INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
s[Retative Counting Error = The Square Root of ({TC + BKG * CT)/ (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100 .
ZNOTE: Expected weight = CVA* 0.1

“|Detection Levels and Less Than Values are determined from Procedure LA-508-002.

7Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

DETECTION
Sr-89/80 CONCENTRATION 9.53E+00 pCifg LEVEL
RELATIVE COUNTING ERROR 0.9% 5.86E-03
i KCi'g
PERCENT CARRIER RECOVERY 74.7%
Analyst: ' ' RAG Date: 09-Feb-98
Signature of Chemist: ,JZ)P/ W SLF Date: 2 / /7 /3 é

SAMPLE.WB1 REV 1.2 22010NML N

2731

1N22010N\OUT\SRS355.WB1 02/09/96




WHC-SD-WM-DP-103, REV, 1  WHG-SD-WM-DR-103, REV-4—
WORKBOOK PAGE: SAM10

LA-220-101 /D1 Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 (D-1) SAMPLE

iEErSEYype T HDETECTOR NUMBER _12[CARRIER ADDED in mL (CVA)

SAMPLE OTAL COUNTS (TC) E364|GROSS WEIGHT (W2)
CWRIELNG - COUNT TIME in MINUTES (€T D|TARE WEIGHT (WA1)
5355 BACKGROUND in cpm )[NET WEIGHT
LieTadbesde s T SAMPLE VOLUME in mL (SS)
SR90-01 DILUTION FACTOR
Tl MRl EHIDIGEST FACTOR (giL) (DglL . ; T
SOLID SAMPLE COUNT RATE (Rs)
cEmmEteR R MBGr Y CRITICAL LEVEL {Lc)
96000891 TIME OF SEPARATION (ST
SEnRER L HIDATE OF SEPARATION {sD)li:
L TIME OF COUNT (Toc 8.5003E+00

im 5. |DATE OF COUNT (DOC)!
FUS-ZRO1

|
Haamplem o
S95T004186

: Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm {BKG)
H1Sr-89/90 CONC in pCifg Replace RS with RMAX if RS<=l.c and RS»=0 or Replace RS with Lo IfRS<0
HRS*1000*DFA{C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT))*SS*DDF*REC*2220000)
INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WH1) / (CVA * 0.1000))
{iRelative Counting Error = The Square Root of {((TC + BKG * CT) / (TC - BKG * CT)*1.96)

.|Percent Carrier Recovery = (Net Weight / Expected weight) * 100

¥ DETECTION
|lsr-89/90 CONCENTRATION 6.50E+00 uCllg | LEVEL
JRELATIVE COUNTING ERROR 1.2% . 6.81E-03
pCilg
{ |PERCENT CARRIER RECOVERY 70.9%
Analyst: f Al s RAG _Date: 09-Feb-96
Signature of Chemist: _)@/ Tt A SLF pate: 2./ {3 /7%
SAMPLE WB1 REV 1.2 22010NML °

2732

122010NQUTISRS355.WE1 02/09/96




WHC-SD-WM-DP-103, REV, 1 LAD

WORKBOOK PAGE: DUP11 SV I09, .
LA-220-101 /D1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP
/ e ADETECTOR NUMBER 12|CARRIER ADDED in mL
OTAL COUNTS ""'fﬂskoss WEIGHT
““ACOUNT TIME In MINUTES ARE WEIGHT
BACKGROUND In cpm GNET WEIGHT
2 ASAMPLE VOLUME in mL DELTA TIME (HOURS)

DILUTION FACTOR

= DIGEST FACTOR {(g/L)
_|SAMPLE COUNT RATE
JICRITICAL LEVEL

|[TIME OF SEPARATION

“IDATE OF SEPARATION

_|TIME OF COUNT

b~ IDATE OF COUNT

%%%ﬁﬁ%%%%
|__ 5957004186 |

S95T004186

e
R ?:/;/? /

@;ﬁf/{ ’%}f

1.9556

5.6723E+00

Sr-89/90 CONC in pCifg Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with L¢ if RS<0
RS*1000*DF/({C1+C2*(1-e to the power of ({-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery {(W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ({(TC + BKG * CT) / (TC - BKG * CT)*1.96)

:iPercent Canier Recovery = (Net Weight / Expected weight) * 100

{NOTE: Expected weight = CVA* 0.1

IDetection Levels and Less Than Values are determined from Procedure LA-508-002,

||Delta Time (hours) = ((DOC - SD) * 24) + ({TQC - ST) 7 100

i DETECTION
t—BQIQO CONCENTRATION 5.6TE+D0 HCilg | LEVEL
RELATIVE COUNTING ERROR 1.3% 6.76E-03
: HCilg
~"PERCENT CARRIER RECOVERY 72.8%
Analyst. RAG Date: 09-Feh-96
Signature of Chemist: \g{\l)‘ G;”cﬂ j SLF pate:  2//3/9€
SAMPLE.WB1 REV 1.2 22010NML

2733

1122010NOUT\SRE355.WB1 02/09/96




WHC-SD-WM-DP-103, REV. 1 K

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER .

PREPARATION OF SAMPLE MOUNTS FOR GAMMA ENERGY ANALYSIS : LA-548-121 (D-1)

Choose Sample Units: 1=pCl/Sample, 2=uClig, 3=pCilL ;

< Choose Report Units: 1=pClL, 2=pCIfL, 3=pCi/mL., 4=pClig

<  Enter DUPLICATE g/l

DUPLICATE COUNTING AVERAGE
S‘&\\ﬁfﬁ”ﬁ}*ﬁ?ﬁ‘i ERROR % H ::D
P i 3 G4l 2.62E-02 K i 214E+02
N ‘: H 0006400 0.00E+00 0.00E+00 ERR)
Zsgosin 0,00E+00 0.00E+00
0.0E+0) i 0.00E+0)
0.00E+00 | et 0.00E+00
0.C0E+00 0.00E+00
0.00E+00 0.00E+00
0,00E+00 0.00E+00
0.00E+0D D.00E+00
0.00E+00 D.00E+00
0.00E+00
0,00E+00
0.00E+00
0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
| 0.00E+00 0,00E+00

DR ) }Mb

AVERAGE = (SAMPLE + DUPLICATE) / 2 Wol ?\Q\&P‘GE
RPD = (SAMPLE - DUPLICATE)] / AVERAGE * 100 W

Date: 12127194
bate:  {2/12?
Form 548121_1 Rev. 2.2 Page1of 1

2'734




S L R s

WHC-SD-WM-DP-103, REV. 1 :

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

PREPARATION OF SAMPLE MOUNTS FOR GAMMA ENERGY ANALYSIS : LA-543-121 (D-1)

Enter SAMPLE g/L <  Enter DUPLICATE g/l

SAMPLE ? §DUPLICATE| REPORT COUNTING AVERAGE
< ERROR % RFD
NA
ERR

0.00E+00
0.00E+00

S ?jﬁ -u'}.x.i?—&iﬁﬁw % ks
FIEptR s 5 ks : 0.00E+00
0.00E+0D

AVERAGE = (SAMPLE + DUPLICATE) /2 W
RPD = » ?‘}‘Qx\
= |(SAMPLE - DUPLICATE)| / AVERAGE * 100 W
L. o
A e Date:  12/27/94
. o ' 7

S
Form 548121_1 Rev.2.2 Page 1 of 1
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worklistdata Version 0.0 05/16/95 Page: 1

02/12/96 10:15 | WHC-SD-WM-DP-103, REV. 1
LABCORE Completed Worklist Report for Worklist# 5359

Analyst: rag Instrument: ABI10 Book#
Method: 24 A70-/1/ ReviMod D -/ |
Worklist Comment: SR90. DETERMINE SS USING LUDLUM. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1ST9 L MELUUTO T gSR9OHDY SR9O-01 SOLID. - 1.23E<03' . 1.306°3, . 105.690 X%Recovery. . . ...
1 81D 0 @SRP0-01 SRP0-01C SOLID 100 8.43E+01 84.300 % Recovery
1,870 “BSRY0Z0Y SROD-01E SOLID S A,88ER00 7 .da

2 BLNK-PREP 0  @sR90-01 SR90-01 SOLID ‘ 2.54E-2 3.000e-002 uCi/g |

2 BLNK-PR 00 ASRIGA0A SRODE0ICTSOLID T T 00 BUBLERDN L | 86,4007 Redevery Y
2 BLNK-PREP 0 BSR90 01 SR$0-01E SOLID 1.00 2.79E+01 27.900 % Ct. El"l‘or

3 BLNK/BKG, .. . 07, D, OSR90-01 SRP0-01, SOLID < - 1. RLAGESOD . 2.460-ubit/g '

4 REJECT S95T004187 0 2 askRe0-01 SF{90-01 SOLID N/A ) 1.30E+00 uCl{g

4 REJECT 7 0z @SRYO-01 SRYO-U1C SCLID NJA 8.10E401 % Recovery

4 REJECT S95T004187 0 Z BSR90-01 SR9O-O1E SOLID __N/A__.  2.65E400 z Ct. Error

5 pup ‘S95TAN4IBY 0 2" dSRI0-DT SROD-01 "SOLTD T 1.30840 . 16.20E40.

5 pup S95T004187 O Z @SR90-01 SRPO-01C SOLID 100 8.276+01 82.700 % Recovery

SIDUP . USYSTO04187. 0°2 CasR9GED1 SROO-O1E SOLIP 1,00 1.19E+00. 1.190 % tt. Error -

6 SAMPLE  S95T004188 0 2 @SR90-01 SRPO-01 SOLID /A 8.956+00 7.170e-003 uCi/g

6 SAMPLE ~$95T004188 © 2 @SRY0-01 SRY0-01C SOLID N/A _8.19E+01 1.000e-004 % Recpvery

6 SAMPLE  S95T004188 0 2 &SR90-01 SR9G-01E SOLID N/A 9.40E-01 0.000 % ct. Error

7 Dup '§957004788. 0 2 “2SRY0-01 SRP0-01 -SOLID 8.95E+0,  QU7SE+0 8.560.RPD

7 bup S9ST004188 0 2 @SR90-01 SR9O-01C SOLID 100 7.54E+01 75.400 % Recovery

7OUP © $95TO04188 0°Z - @SRYG-01 SRY0-01E SOLID: 1,00 9.79E<01 0.980 % Ct. Error

8 REJECT $95T00418% 0 2 @SRY0-01 SRY0-01 SOLID N/A 1.01E+01 uCi/g

8 REJECT  SP5TU04189 0 Z aSRP0-01 SREO-01C SOLID N/A 8.63E+01 % Recovery

8 REJECT  S957004189 0 2 @SR90-01 SRPO-O1E SOLID N/A 9.44E-01 % Ct. Error

9 pUP S957604189 0 Z .@5R90-01 SR90-01 SOLID 1,01E41 - B8.00E+0 25.200 RPD

9 DUP $95T004189 © 2 @SR90-01- SR90-01C SOLID 100 B.41E+01 84.100 % Recovery
9DUR.. .. S95THO4TEY "0 2 @SR90-01 SR9O-O1E,SOLID , ., 100  F.19E<00: . :.1.910.% Ct: Ervor .
10 SAMPLE  S95T004190 0 Z @SR90-01 SRY0-01 SOLID N/A 9.46E+00 9.130e-003 uCi/g
10 SAMPLE  * :B95TD04790 ' '© 2. “SSR90-01, SR9G-G1C sOL1D, . W/a | 8.25E€011.000e5004 % Recovery -
10 SAMPLE  SOSTO04190 © Z @SR90-01 SR90-O1E SOLID /A 1.03E400  0.000 % Ct. Error
11 DUP $95TBD4190 0 Z @SRP0-01 SRY0-01 SOLID ° G.L6E+D 8.68E+D B.600 RPD
11 pup §95T004190 0 2 @SRY0-01 SRY0-01C SOLID 100 8.43E+01 84.300 % Recovery
110UP ' SP5TO04T90 O Z ASR9G:01 ‘SR90-O1E SOLID -~ . 1,00 © 1.03E+00 . 1.030'% Ct. Error

Final page for worklist# 5359
Analyst Signature Date Analyst Signature Date

Reviewer

Units shown for QC (BLK/BKG} may not reflect the actual units.
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worklistdata Version 0.0 05/16/95 : - Pa Ke.' 2
02112196 10:15 WHC-SD-WM-DP-103, REV. 1 s

LABCORE Completed Worklist Report for Worklist# 5359

deq 1ype Sample# R A Test Matrix  Actual Found DL or Yield Unit

Units shown for QC (BLK/BKG) may not reflect the actual units.
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WHC-SD-WM-DP-103, REV. 1
WORKBCOK PAGE: STD1 .
Sr-89/90 : LA-220-101 (D-1), 102 (E-3

1 {E-3), 104 (D-1) LIQUIDS
., “IDETECTOR NUMBER

/0 CARRIER ADDED in mL (CVA)

STD TOTAL COUNTS (TC): 1GROSS WEIGHT
7 Work List”., ZICOUNT TIME in MINUTES cnk: =

5359 BACKGROUND in cpm (BKG)
g Teel Chde . . SAMPLE VOLUME in mL {SS)

SR90-D1 DILUTION FACTOR - (DF).
gz Wabix " IDIGEST DILUTION FACTOR __ DDF . G
o LlQUID ISAMPLE COUNT RATE {Rs) SR-90 EFFICIENCY FACTO {c1)
- Rateh Nimber 77 CRITICAL LEVEL {Lc) 0|Y-90 EFFICIENCY FACTOR __ (C2)

_ 96000893 TIME OF SEPARATION 5|Rmax

Vi e /| DATE OF SEPARATION i (Ld)
0 __|TIME OF GOUNT .,Mf Sr-89/90 CONC. in pCifL 1.3009E+00

;-’: i’ DATE OF COUNT

STANDARD BOOK #

,,U

s

1.2349E-03

| 268707/ /+|Sample Count Rate {Rs) = (Total Counts (TC) / Count Time (CT)} - Background in cpm (BK®)
Wm Sr-89/80 CONC in uCifmL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
RS*DF*DDF*1000/({C1+C2*(1-e to the power of {(-natural log 2)/64.2*DT)))*SS*REC*2220000)

/|Relative Counting Error = The Square Root of {{TC + BKG * CT) /(TC - BKG * CT)*1.96)
“IPercent Carrier Recovery = {Net Weight / Expected weight) * 100

INOTE: Expected weight = CVA * 0.1
“|Detection Levels and Less Than Values are determined from Procedure LA-508-002
Delta Time (hours) = ((DOC - 8D) * 24} + (TOC - 8T) /100
DETECTION
Sr-89/90 CONCENTRATION 1.30E-03 pCiimL tEVEL
ARELATIVE COUNTING ERROR 1.9% 4.13E-06
HCiL.
- IPERCENT CARRIER RECOVERY 84.3%
Analyst: R RAG Date: 06-Feb-96
|signature of Chemist: H— ﬁ,\j} SLF Date: 2/9 / A
STANDARD.WEY REV 1.2 22010NML

2738

[A22010NVYOUT\SR5359.WB1 02/06/96




WORKBOOK PAGE: BLANK2

WHC-SD-WiM-DP-103, REV. 1

LA-220 101 { D-1 Sr-89/90 : LA-220-101 (D-1}, 102 {E-3), 104 {D-1) BLNK-PREP
vpg "+ IDETECTOR NUMBER 10§CARRIER ADDED in ml. {CVA) |7 ]
TOTAL COUNTS {TC) 4
“ACOUNT TIME in MINUTES (CT) YITARE WEIGHT (W1)
BACKGROUND in cpm {BKG) :l'lNET WEIGHT
S TREL e ASAMPLE VOLUME in mL (SS) '
SR90-01 DILUTION FACTOR (DF)
7 Matix % |IDIGEST FACTOR (g/L) (D gil)
SOLID SAMPLE COUNT RATE (Rs) SR-90 EFFICIENCY FACTOR
e e {Le) 1.70{Y-90 EFFICIENCY FACTOR {C2)
TIME OF SEPARATION (ST 3 [Rmax
- IDATE OF SEPARATION {SD) DETECTION LIMIT (Ld)
___|TIME OF COUNT (TOC) Sr-89/90 CONC In pCiig 2.5387E-02
~HDATE OF COUNT (DOC) 3
ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)} - Background in cpm (BKG)
r-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with LcIfRS<0
ARS* 000 DFN{C1+C2*(1-e 1o the power of {(-natural log 2}/64.2*DT)))*SS*DDF*REC*2220000)
ANOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) 7/ (CVA * 0.1000))
|Relative Counting Errer = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.986)
ercent Carrier Recovery = (Net Weight / Expected weight) * 100
JNOTE: Expected weight = CVA * 0.1
etection Levels and Less Than Values are determined from Procedure LA-508-002,
elta Time (hours) = ((DOC - SD) * 24} + (TOC - 8T) /100
: DETECTION
|lsr-89/90 CONCENTRATION 2.54E-02 pClig|{  LEVEL
ARELATIVE COUNTING ERROR 27.9% 7.59E-03
ucilg
#PERCENT CARRIER RECOVERY 86.4%
Analyst. N RAG Date: 06-Feh-96
Signature of Chemist: _,\%Q’ w SLF pat: Z/9/%&
BLANK.WB1{ REV 1.2 22010NML
2739

[22010NWOUTSRS359.WB1

02/06/96




WORKBOOK PAGE: SAM6
LA-220-101/ D-1

WHC-SD-WM-DP-103, REV. 1

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

DETECTOR NUMBER

10|[CARRIER ADDED in mL

{CVA)

SAMPLE

OTAL COUNTS

i751|GROSS WEIGHT

F/COUNT TIME in MINUTES

HTARE WEIGHT

"BACKGROUND in cpm HINET WEIGHT
= ASAMPLE VOLUME in mL NMDELTA TIME (HOURS .
IDILUTION FACTOR v »/«W», / . o 7
7 |DIGEST FACTOR (giL) 23560 ,ﬁffi// e .
ISAMPLE COUNT RATE 4367.10|SR-80 EFFlC]ENCY FACTOR (C1) 0.4051
i L(;RITICAL LEVEL 1.70/Y-90 EFFICIENCY FACTOR (C2) 0.4503
____|TIME OF SEPARATION i N/A
““1DATE OF SEPARATION {Ld} 3.50
IME OF COUNT 8.9542E+00
, 5957004185
f ﬁﬂﬂﬁm Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
7 r-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
m RS*1000*DF/{({C1+C2*{1-e to the power of {{-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000)}
“IRelative Counting Etror = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
! |Percent Carrier Recovery = (Net Weight / Expected weight) * 100
; ,zt,’fi?{ﬂw NOTE: Expected weight = CVA * 0.1 :
‘IDetection Levels and Less Than Values are determined from Procedure LA-508-002,
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
DETECTION
r-89/90 CONCENTRATION 8.95E+00 WClg_| LEVEL
: IRELATIVE COUNTING ERROR 0.9% 7.17E-03
" HCifg
ﬂfERCENT CARRIER RECOVERY 81.9%
Analyst: , {2 RAG Date: 06-Feb-96
Signature of Chemist: /Y SLF pate:  Z2/%/a(
SAMPLE.WB1 REV 1.2 22010va'. A
= 740

[\22010NVOUTVSRS5359.WB1

02/06/96




WORKBOOK PAGE: DUP?
LA-220-101 /1 D-1

Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 (D-1)

WHC-SD-WM-DP-103, REV. 1

¥

“DETECTOR NUMBER

10]CARRIER ADDED in mL

ITOTAL COUNTS

“ICOUNT TIME in MINUTES

326 GROSS WEIGHT

BACKGROUND in cpm

-~ ASAMPLE VOLUME in mL

DILUTION FACTOR

7 IDIGEST FACTOR (g/L)

T
Z r S

fes

R-90 EFFICIENCYVFACTOR

SAMPLE COUNT RATE {c1)
.70(Y-90 EFFICIENCY FACTOR (C2) 0.4503
IME OF SEPARATION b Rmax N/A
DATE OF SEPARATION 5|DETECTION LIMIT (Ld) 3.50
JTIME OF COUNT B(Sr-89/90 CONC in uClig 9.7495E+00
ADATE OF COUNT
et
S95T004188
ﬁ?mm Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)} - Background in cpm (BKG)
Sr-89/80 CONC in uCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Le if RS<0
RS*1000*DFI{{C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Errer = The Square Root of ((TC + BKG * CT}/ (TC - BKG * CT)*1. 96)
Percent Carrier Recovery = (Net Weight / Expected weight} * 100
NOTE: Expected weight = CVA * 0.1
“/|Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) *24) + {TOC - ST) /100
DETECTION
Sr-89/90 CONCENTRATION 9,75E+00 pC!Ig__ LEVEL
RELATIVE COUNTING ERROR 1.0% 8.48E-03
,,,,, uCifg
"/ |PERCENT CARRIER RECOVERY 75.4%
Analyst: ” RAG Date: 06-Feb-96
Signature of Chemist: ,!) &— J SLF Date: 2/ 7 / 24
SAMPLEWB1 REV 1.2 22010NML
2741
' 22010N\OUTVSRS359.WB1 02/06/96




WHC-SD-WM-DP-103, REV 1
WORKBOOK PAGE: SAM10 .
LA-220.101/D-4 _ Sr89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

T ADETECTOR NUMBER 1 10|[CARRIERADDEDinmL . | (CVA)
OTAL COUNTS 28’] GROSS WEIGHT (W2)
o ACOUNT TIME In MINUTES [TARE WEIGHT (W1)
BACKGROUND In cpm
ASAMPLE VOLUME in mL 250 DET I HUS DT
e DILUTION FACTOR .,' - ; .
7..../|DIGEST FACTOR (g/L} e i
SAMPLE COUNT RATE R—90 EFFIC]ENCY FACTOR (C1) 0.4051
-~ ACRITICAL LEVEL .70[Y-80 EFFICIENCY FACTOR |, (C2) 0.4503
IME OF SEPARATION i} ' ’ NIA
" ADATE OF SEPARATION (Ld) 3.50
_|TIME OF COUNT 9.4553E+00
“ " “|DATE OF COUNT
FUS-ZR01
//r’/ /f;g\‘. y o -?5'
7 /] Sr-89]90 CONC In pCu’g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
m RS* 000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
INOTE; 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery (W2-W1)/ (CVA * 0.1000))
“IRelative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
ANOTE: Expected weight = CVA* 0.1
Detection Levels and Less Than Values are determined from.Procedure LA-508-002,
“IDelta Time (hours) = {(DOC - 8D) * 24) + (TOC - ST}/ 100
DETECTION
HISr-89/90 CONCENTRATION 9,46E+00 ucifg | LEVEL
RELATIVE COUNTING ERROR 1.0% 9.13E-03
HCilg
‘{PERCENT CARRIER RECOVERY 82.5%
Analyst: 4 /] RAG Date: 06-Feb-96
[Signature of Chemist: N J}ﬂ/ SLF Date: 2/ 9/94
SAMPLE.WB1REV 1.2 22010NML v
2742

112201 0NVOUT\SR5359.WB1 02/06/96




WORKBOOK PAGE: DUP11
LA-220-101 /D1

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

WHC-SD-WM-DP-103, REV. 1

7% 1ute. . |DETECTOR NUMBER

10'||CARRIER ADDED in mL

SAMPLEWB1REV 1.2 -

122010NVOUTVSR5359.WB1

2723

02/06/96

OTAL COUNTS {TC) i '-(I?ROSS WEIGHT

Unric st %ICOUNT TIME In MINUTES {CT) {TARE WEIGHT

5359 BACKGROUND in cpm (BKG) '
vEnaErLede . SAMPLE VOLUME in mL {SS) |l 0,280 |DELTA TIME (HOU
®SR90-01 |DILUTION FACTOR (DF) . .
tNanis ... IDIGEST FACTOR (giL) (D gL o8el.

SOLID SAMPLE COUNT RATE {Rs) 3602.20|SR-9 .
Corgateh Niipvhar .- 7 CRITICAL LEVEL (Lc) 1.70|lY-80 EFFICIENCY FACTOR {c2) 0.4503
98000893 |TIME OF SEPARATION (ST) 39 |Rmax N/A
- Remn. .. |DATE OF SEPARATION (SD) IDETECTION LIMIT (Ld) 3.50

Lo IME OF COUNT (Toc) /5r-89/90 CONC in Cilg 8.6785E+00
i sample Pre ' (poc) ;
Sample Count Rate (Rs) = (Total Counts {TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uCilg Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Le If RS<0
RS*1000*DF/{C1+C2*(1-¢ to the power of ((-natural log 2)/64.2*DT))*SS*DDF*REC*2220000)
NOTE: 84.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ({TC +-BKG * CT) /(TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA* 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = {(DOC - SD) * 24} + (TOC - 8T) / 100
DETECTION
|ST-89/90 CONCENTRATION 8.68E+00 ucilg LEVEL
ELATIVE COUNTING ERROR 1.0% 8.43E-03
HCilg
IPERCENT CARRIER RECOVERY 84.3%
Analyst: A L RAG Date: 06-Feb-96
Signature of Chemist:. N ‘\%‘ w SLF pate: 2/9/9¢
22010NML




WHC-SD-WM-DP-103, REV.

01/31/96 15:28 TGS j_"M,_‘,,;;_ ="

A-000H LABCORE Data Entry Template for Worklist# 5360

fhgf

Analyst: 1(57 48 Instrument: ABOQ JA Book# 2(5 5¢
Method: LA-220-101 Rev/Mod D/
Worklist Comment: SR90. DETERMINE SS USING LUDLUM. new

S Type Sample# R A Test Matrix Group# Project

i1 STD . @SR90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 BLNK/BKG @SR90-01 SOLID

4 SAMPLE 8596T000106 ¢ Z2 @SR90-01 SOLID 95000229 BY-106
Analytes Requested: SR90-01 , SRS0-01C, SR90-01E

5 puUp 596T000106 Q'Z @SR20-01 SOLID

6 SAMPLE 8596T000107 0 Z @SR90-01 SOLID 95000229 BY-106
Analytes Requested: SR90-0L , SRS0-01C, SRS0-01E

7 DUP S96T000107 0 Z2 @SRY90-01 SOLID

8 SAMPLE 5967000250 0 Z @&SR90-01 SOLID o 95000229 BY-106
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

9 DUP S96T000250 0 Z @SR§0f01 SOLID

10 SAMPLE S96T000251 Q0 2 @SRS0-01 SCLID : 95000223 BY-106 f

Analytes Requested: SR20-01 , SR90-01C, SR90-01E

11 DUP 596T000251 0 2 @SR90-01 SOLID

Final page for worklist # 5360

4.3 Bofl, Al =TC /)30 f_h . o2/ re

Analyst SigiWature "Al:(alyst ature / Date

67@—499%

Data Entry Comments:

S = Workiist Slot Number, R = Replicate Number, A = Aliquot Code.

2744




worklistdata Version 0.0 05/16/95

02/02/96 15:28

WHC-SD-WM-DP-103, REV. 1
L)~% L

Page: 1

LABCORE Completed Worklist Report for Worklist# 5360

Analyst: dgg
Method:

ABI12

Instrument: Book#

Rev/Mod

Worklist Comment: SR90, DETERMINE SS USING LUDLUM. new

Seq Type

STD
ST P
BLNK-PREP
'BLNK-PREP

BINK-PREP
BLNK/BXG .
SAMELE
BAMPLE
SRMPLE
ogE "
DoP
o
SAMPLE
Bhyers

SS6TH00207

586T000107

SAMPLE

896T000107

SAMPLE

‘pop

I T T T N O T T T R N A O L VR T )

3 §96T000250
DUP - SBET0O0250 -
10 SAMPLE  S96T000251
10 saMPRE " BaeTofoasy
10 SAHPLE S96T000251
11 ooe | SSETOO025LY
11l bup 896T000251
11 ouP 5967000253 -

BID G e

S26T000L106
E95T0ODLOE
_S96TDO0LOG
BesTO0010E

S96TOODL0G
|, B9ETOYDI0G"

. SeTOneInT
- S96To06107”

. S35T000L07.

_896T000250
SAMPLE  SDETODOZSD
SAMPLE  S96T000250

" S9ETON0250°]

Sample# R A

G odeboa

o o Qe PO o a9 o v

NN RN NN N NANN RN NN REN_ﬂ~NN:iN'i-\fN

olo_d oT.o oo d0c.o

Test Matrix  Actual

Found DL or Yield Unit

100
9031 A6, LR
SR90-01 sOLID 1.
f§R961§i¢f$§ﬁiﬁ

BSR90-01
.. @BROG~01
@SR90-01
" pBRYG-0],
@SR90-01
* -“@SReY-D1 R
@5R90-01
T TV LY
@SR90-01

95.000
S s00, wel/g
2-550e-003 uci/g
+UD& % Recovery., .. .
0.000 % Ct. Error""‘l
5,220 RED.

A.50E+D0
2.61E+00

SRQO 01 SOLID
isaso»nzc scm:n»,
SR90-01E HOLID

._....EL-E....... ;
0 N

BRED=0T.

@SRS0-01 SRI0-01C ‘soLID 8.80K 88.000 % Recovery
" @SRS0-01 SROU-DIE Homir . 406 % '1,190 % QE, Bryor

S -7 ;.._30m01 2.620a-003 uci/g
O C LR PN 7 SN K} R WL dvary "
@SR9D—01’SRSD 013 50;;3}» N{A 5.573-01}»}7 E;gq;'
JERS0-0%. . BOLID 0 3i30Eed :
@5R30-01 SR90-01C SOLID
| /aSH9U-OL SRIQ-DIE BCRIS T T

@SR90-01 SR90-01 SOLID
RO, 010 EGLED

0. 000 % Ct.

ot

88. 800 % Recnve:y

®SR90-01 SR90-01 SOLID )

./@SR90-01’ SHSUS01C ORI, T TRYA Tl BT HREFQL 1,0000- 004 & Hecavery
@SR90-01 SRY0-01E SOLID /A o 2,228400 o.looo % Ct. Error

. @ERE0+01 BREO-0L 7 SOLID T TELETECL e rEEML: T, T ovseo mED 0 T
@SR90~01 SR90-01C SOLID 100 8.86E+01 86.600 % Recovary
@SRI0<HL SRO0-0IE SOLTR TALR0 ZATESDL ) 02170 %.€¢, Frror.

@5R$0-01 SR90-01 SOLID _N/A  2.22E+00 2.760e-003 uCi/y
BSROD~1 SRS-01C SOLID [ R/A |7 8lA1E«01, 1,0000:004 & Recovery '
@SR90-01 [ 1.39E+00  0.000 % Ct. Exrror

' "@ERI0+0L SRIO -1 © 2J35B4D’. U U5.690 mep
@5R90-01 SRS . 100 8.91m01  89.100 % Recovary

100 0 136R400 0 1.360 % CF. Erzor v

page for worklist# 5360

Analyst Signature

% ct. K:.':or o

0’550 % ct. Erroz' VoL, T e

Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

2'745




WHC-SD-WM-DP-103, REV. 1

worklistdata Version 0.0 05/16/95 Page:. 2
02/02/96 15:28 /"Zc w

LABCORE Completed Worklist Report for Worklist# 5360

»eq Type Samples K A Test Matrix  Actual Found "~ DL or Yield ~ Unit

Units shown for GQC (BLE/BKG) may not reflect the actual units.

2746




WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: STD1 o~ /3_ 7@.
Sr-8 /90 : LA-220-101 (D-1), 102 (E-3], 104 (D-1) LIQUIDS
% Z1ype .~ IDETECTOR NUMBER
TOTAL COUNTS (TC)
- ZICOUNT TIME in MINUTES (€T
BACKGROUND in cpm {BKG)
o2 SAMPLE VOLUME in mL (SS)
___|DILUTION FACTOR {DF)||*
3 S DIGEST DILUTION FACTOR  DDF
uoum SAMPLE COUNT RATE {Rs) 1284.30
- BachNember:ZZICRITICAL LEVEL {Lc)
96000894 ___ ITIME OF SEPARATION {ST)|.
ReFuh”- 1 ADATE OF SEPARATION (SD)|"
0 TIME OF COUNT (TOC)
P - “IDATE OF COUNT {DOC)
NIA STANDARD BOOK # 56, /1
o 7/STANDARD VALUE in pCifmL 1.2353E-03

STANDARD |
i

HCARRIER ADDED in mL {CVA)
|GROSS WEIGHT (W2)
ITARE WEIGHT {W1)
INET WEIGHT {W3)
: (PT)

SR-80 EFFICIENCY FACTO

Y-90 EFFICIENCY FACTOR {C2)

Rmax

AIDETECTION LIMIT {Ld)
3] Sr-898/90 CONC. in uCi/L. 1.2423E+00

ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

ASr-88/90 CONC in HCi/mL REPLACE RS WITH RMAX IF RS<=L.cAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
:|RS*DF*DDF* 000/((C1+C2*(1-e to the power of ({-natural log 2)/64.2*DT)))*SS*REC*2220000)

INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery {(W2-W1} / (CVA * 0.1000))
“IRelative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)

ercent Carrier Recovery = (Net Weight / Expected weight) * 100

OTE: Expected weight = CVA * 0.1

etection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST}/ 100
DETECTION
“|'Sr-89/190 CONCENTRATICN 1,24E-03 pCiml. | LEVEL
RELATIVE COUNTING ERROR 1.7% 2.42E-06
3 uGilL
§i|PERCENT CARRIER RECOVERY v . 90.1%
Analyst: - § A L DGG _Date: 02-Feb-96
[Signature of Chemist: Q~(;}— % SLF Date: 2/46/9 é
STANDARD.WE1 REV 1,2 22010NML

2747

1A22010N\OUT\SR5360.WB1 02/02/96




WHC-SD-WM-DP-103, REV, 1

WORKBOOK PAGE: BLANK2 Lol ¥
LA-220 101 I D-1 Sr-89/90 : LA-220-101 {D-1}, 102 {E-3), 104 {(D-1) BLNK-PREP
i Aune. CARRIER ADDED i mL (CVA)|

(TC) GROSS WEIGHT (w2
€N TARE WEIGHT (W)
{BKG) NET WEIGHT - (W3)

(88}
(DF)
~7|DIGEST FACTOR (giL) XD g/L} 1 9128 ;

{DELTA TIME (HOURS
T TR, ™

_‘/‘ - aihs OO

7}HSAMPLE COUNT RATE (Rs) 2.00|SR.90 EFFICIENCY FACTOR {c1) 0.4180

ey 7 |CRITICAL LEVEL {Lc) 1.20f¥-80 EFFICIENCY FACTOR {C2) " 0.4660

TIME OF SEPARATION (5T)|ié 10:45 Rmax NIA

% |DATE OF SEPARATION (SD) DETECTION LIMIT (Ld) 2.50

TIME OF COUNT (TOC) 9:10]Sr-89/90 CONC in uClig 2.0021E-03
(poc)lt 0210256 ]

NIA

Sample Count Rate {(Rs) = (Total Cotnts {TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uCifg Replace RS with RMAX if RS<=Lc and R$>=0 or Replace RS with Lc jf RS<0
RS*1000*DF/((C1+C2*{1-e to the power of {{-natural log 2)/64. 2*DT)))*SS*DDF*REC*ZZZOOOO)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA *.0.1000))
Relative Counting Error = The Square Root of ({TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA™* 0.1

Detaction Levels and L.ess Than Values are determined from Procedure LA-508-002.

Deita Time (hours) = ((DOC - SD) * 24) + (TOC - ST}/ 100

DETECTION
Sr-89/90 CONGENTRATION 2.00E-03 uciig|  LEVEL
RELATIVE COUNTING ERROR 98.0% 2.50E-03
¥ uCirg
JPERCENT CARRIER RECOVERY 90.8%
Analyst: , DGG Date; 02-Feb-96
|Signature of Chemist: 7%(2 ,0 SLF Date: 2/¢ /76
BLANK.WB1 REV 1.2 22010NML

2748

1\22010NVQUTVSR5360.WE1 02/02/96

R R R R R ]




WHC-SD-WM-DP-103, REV, 1

> A
WORKBOOK PAGE: SAM4 LAD -1~ ?(-f
LA-220-101 I D-1 Sr-89/90 : LA-220-101 (D-1), 102 {(E-3), 104 (D-1)
&L S DETECTOR NUMBER 1 12|CARRIER ADDED in mL

OTAL COUNTS (TC) 4|GROSS WEIGHT
JACOUNT TIME in MINUTES (CT) HTARE WEIGHT
BACKGROUND in cpm (BKG) j
7:"ISAMPLE VOLUME in mL {55)

%DILUTION FACTOR (DF)

A DIGEST FACTOR (giL) (D gl o g ,-‘
SAMPLE COUNT RATE {Rs) 2562.40(SR-90 EFFICIENCY FACTOR . {C1) 0.4180

ey ACRITICAL LEVEL {Lc) 1.20|Y-90 EFFICIENCY FACTOR (C2) " 0.4660
IME OF SEPARATION {ST) 1 Rmax NIA

- /IDATE OF SEPARATION (SD) ﬂSf:ﬂIDETECTION LIMIT {Ld) 2.50
[TIME OF COUNT {TOC) _ISr-SQ.‘SO CONC in pCifg 2.6136E+00
~IDATE OF COUNT {DOC) 6

ISample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-88/90 CONC in puCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT}/(TC- BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - 8D) * 24) + (TOC - 8T}/ 100

DETECTION
Sr-89/90 CONCENTRATION 2.61E+00 HClig | LEVEL
RELATIVE COUNTING ERROR 1.2% - 2.55E-03
: ) HCig
+:2|PERCENT CARRIER RECOVERY 89.0%
Analyst: N N DGG Date: 02-Feb-96
[Signature of Chemist: W SLF Date: 2/b RL
SAMPLE WB1 REV 1.2 22010NML §
AN ]
F22010NOUTISRS360.WB1 02/02/96




WHC-SD-WM-DP-103, REV. 1

-DP-103; -
WORKBOOK PAGE: DUPS ¥~/ ?Cf . |
LA-220-101 / D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

ZZIDETECTOR NUMBER 12 /CARRIER ADDED in mL {CVA)§
98|GROSS WEIGHT {(W2))
TARE WEIGHT (W)

OTAL COUNTS {TC)
7 ICOUNT TIME in MINUTES {€hN

BACKGROUND in cpm (BKG) }INET WEIGHT (W3)
Gade .., JSAMPLE VOLUME in mL (SS) 0|DELTA TIME (HOURS bl TE
DILUTION FACTOR (DR} v o % e
o |DIGEST FACTOR (giL) (D giL 1.7552) % . f?‘%% %%4/ / _'
SAMPLE COUNT RATE (Rs)|  2705.80|SR-80 EFFICIENCY FACTOR | (C1) .
i atch Ntimbet " JCRITICAL LEVEL (Le) 1.20/¥-90 EFFICIENCY FACTOR {C2)
95000894 IME OF SEPARATION (sT) Rmax
i Rern. . . .7|DATE OF SEPARATION (SD) IDETECTION LIMIT _ (Ld)
- ’TIME OF COUNT (TOC) Sr-89/90 CONC in pCiig ' 3.0380E+00
“IDATE OF COUNT (DOC) 02102196

J _ r-89/90 CONC in uCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
{RS*1000*DFA{C1+C2*(1-¢ to the power of ({-natural log 2)/64,2*DT)}}*SS*DDF*REC*2220000)

INOTE: 84.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /7 (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT} / (TC - BKG * CT)*1.96)

IPercent Carrier Recovery = (Net Weight / Expected weight) * 100 ’

ANOTE: Expected weight = CVA * 0.1

|Detection Levels and Less Than Values are determined from Procedure |LA-508-002,

JDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100

'
DETECTION
r-89/90 CONCENTRATION 3.04E+00  puciflg | LEVEL
“IRELATIVE COUNTING ERROR 1.2% 2.81E-03
nCilg
ERCENT CARRIER RECOVERY 88.0%
Analyst. DGG Date: 02-Feb-86

: AT A A .
Signature of Chemisf: )w_ w SLF Date: =, /é / 94
22010NML N .

SAMPLEWB1 REV 1.2

2775V

12201 0NVOUT\SRS360.WB1 I 02/02/98




WORKBOOK PAGE: SAM6

LA-220-1 01 /D1

WHC-SD-WM-DP-103, REV, 1

Sr-89/90 : LA-220-101 {D-1), 102 {E-3), 104 (D-1) SAMPLE

ZIDETECTOR NUMBER

12 [CARRIER ADDED in mL

(7C) “ ¢

JITOTAL COUNTS

23883/GROSS WEIGHT

S ICOQUNT TIME In MINUTES {CT) [TARE WEIGHT
‘BACKGROUND incpm (BKG) INET WEIGHT
SPASAMPLE VOLUME inmL {SS)I }[DELTA TIME (HOURS
J|DILUTION FACTOR (DF) N o
ADIGEST FACTOR (g/L.} (D g/l 1.876 2 o %
SAMPLE COUNT RATE {Rs) 12384,30(SR-90 EFFICIENCY FACTOR
bt o i-t:RITICAL LEVEL {Le) 1.20[V-90 EFFICIENCY FACTOR
IME OF SEPARATION (ST) D:45Rmax !
|DATE OF SEPARATION {SD} 4|DETECTION LIMIT F(Ld) 2,50
"nme OF COUNT (Toc) r-89/30 CONC in uCilg . 1.2978E+01
‘ #7" IDATE OF COUNT {DOC)
FUS-ZRQJ ]
S96T000107
striiment “lSample Count Rate {Rs) = (Tetal Counts {TC) / Count Time (CT)) - Background in cpm (BKG)
WE -||Sr-89/90 CONC in uCifg Replace RS with RMAX if R&<=Lc¢ and RS>=0 or Replace RS with Le¢ if RS<0
JRS*1000*DFH(C1+C2*(1- to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovety ((W2-W1)} / (CVA * 0.1000}}
ARelative Counting Error = The Square Root of ((TC + BKG *CT) /(TC - BKG * CT)*‘E 86)
fPercent Carrier Recovery = (Net Weight / Expected weight) * 100
INCTE: Expected weight = CVA* 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
“iDelta Time (hours) = {(DOC - SD) * 24) + (TOC - 8T}/ 100
4 | DETECTION
Sr-89/80 CONCENTRATION 1.30E+01 uCilg | LEVEL
RELATIVE COUNTING ERROR 0.6% 2.62E-03
ucCilg
.- |PERCENT CARRIER RECOVERY 88.1%
Analyst: . NAT DGG Date: 02-Feb-36
Signature of Chemist: ,}&l)’ w SLF Date: | ’L/ L/ A
SAMPLEWB1 REV1.2 22010NML
2751

1\22010NWOUT\SRE360.WB1.

02/02/96




WORKBOOK PAGE: DUP7

L i WHOSDM DR 103, REV, 3

LA-220101 /DA __Sr-89/90 ; LA-220-101 (D-1), 102 (E-3), 104 (D-1)

““IDETECTOR NUMBER 12{‘CARRIER ADDED in mL
TOTAL COUNTS TC)}: 27095//GROSS WEIGHT

"2|COUNT TIME in MINUTES (cni . AB|TARE WEIGHT
BACKGROUND in cpm BKG)F NET WEIGHT

T ASAMPLE VOLUME in mL (sS)|:

DILUTION FACTOR (DF)|;
7IDIGEST FACTOR (g/L) (D gL
"~ |SAMPLE COUNT RATE (Rs)
JCRITICAL LEVEL (Lc)

IME OF SEPARATION (ST}

- IDATE OF SEPARATION (D)

’TIME OF COUNT (roc)}
25 |DATE OF COUNT (DoC) |

]

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (B'KG)
{Sr-89/20 CONC in pCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Le if RS<0
RS*’I O00*BFA{C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
{NOTE: 64.2 = Half Life for Y-80 and Rec, = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relatlve Counting Error = The Square Root of ((TC + BKG * CT}/ (TC - BKG * CT)*"1. 96)

IPercent Carrier Recovery = (Net Weight / Expected weight) * 100

INOTE: Expected weight = CVA * 0.1

{Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TCC - ST) / 100

1.2325E+01

i
. DETECTION
Sr-89/90 CONCENTRATION 1.23E+01 ilCiIg_ LEVEL
RELATIVE COUNTING ERROR 0.6% 2.53E-03
il HClig
.- i{PERCENT CARRIER RECOVERY 88.8%
Analyst: . N - DGG Date: 02-Feb-96
'Signature of Chemist: Jw-‘ﬁjuﬂj SLF Date: z/ é /90
SAMPLEWB1 REV 1.2 22010NML[
2752

1'22010NVOUT\SR5360. W81 02/02/96




Wit ol WHC;SD-WM-DP-wa REV. 1
EV. 1
WORKBOOK PAGE: SAMS

LA-220-1 01 I D-1 Sr-89/90 : LA-220-101 (D-1), 102 {E-3), 104 (D-1)
¥ 56 -~ IDETEGTOR NUMBER 12]CARRIER ADDED Ih mL {CVA)
GROSS WEIGHT

’LOTAL COUNTS (TC)

AICOUNT TIME in MINUTES €T 0 TARE WEIGHT
BACKGROUND In cpm (BKG) NET WEIGHT
T ASAMPLE VOLUME in mL (SS)

DILUTION FACTOR {DF) T 7
. |DIGEST FACTOR (g/L) (D giL. L f”%{ﬁ%ﬁ i

SAMPLE CCUNT RATE {Rs) 784.90 R-90 EFFICIENCY FACTOR {C1) 0.4180

“ACRITICAL LEVEL {Lc) 1.20%)(-90 EFFICIENCY FACTOR C2) 0.4660
ST Rmax ‘ NIA
(SD) [DETECTION LIMIT (Ld} 2.50

(foc)
{DOC)

S1-89/80 CONC In uClig 6.6729E-01

ar
i aaple . . , ,

596T000250

. ASample Count Rate (Rs) = (Total Counts (TC) / Count Time {CT)) - Background in cpm (BKG)
Sr-89/90 CONC in UCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RE*1000*DF/((C1+C2*(1-e to the power of {{-natural log 2)/64.2*DT)}}*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Rect)\'fery {(W2-W1) 7 (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)
lPercent Carrier Recovery = (Net Weight / Expected weight) * 100

INOTE: Expected weight=CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
|Delta Time {hours) = ({DOC - SD) * 24) + (TOC - 8T)/ 100

!

1 DETECTION
|Sr-29/90 CONCENTRATION 6.67E-01 UClg | LEVEL
IRELATIVE COUNTING ERROR 2.2% 2.13E-03
ucCilg
IPERCENT CARRIER RECOVERY 89.6%
Anaiyst: . A DGG Date: 02-Feb-96
Signature of Chemist; PN %ﬂ’ SLF pate: 2/ /9L
SAMPLE.WB1 REV1.2 - 22010NML
2753
1:22010NVOUTVWSR5360.WB1 02/02/96




WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: DUP9 AAHD 4. '?4

LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

7 %7 2 VI DETECTOR NUMBER 124CARRIER ADDED in mL

[TOTAL COUNTS (TC) |GROSS WEIGHT

" ICOUNT TIME in MINUTES (CT) HTARE WEIGHT

BACKGROUND in cpm (BKG) INET WEIGHT

" ISAMPLE VOLUME in mL |DELTA TIME HOURS
DILUTION FACTOR : :

ZMatri%. ... IDIGEST FACTOR (g/L)

SOLID [SAMPLE COUNT RATE
 Kumber,. . |CRITICAL LEVEL

h'IME OF SEPARATION

6,7309E-01

v nle d - 7

S96T000250
i ument Cod Sample Count Rate (Rs} = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
- [1Sr-89/90 CONC in uCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000"DF/((C1+C2*{1-¢ to the power of ({-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
{Relative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)"1.96)
|Percent Carrier Recovery = {Net Weight / Expected weight) * 100
NOTE: Expected weight=CVA* 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002,
iDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST}/ 100

DETECTION
r-89/90 CONCENTRATION 6.73E-01 pCilg | LEVEL
|RELATIVE COUNTING ERROR 2.2% 2.04E-03
: HCilg
. JPERCENT CARRIER RECOVERY 88.6%
Analyst: A DGG Date: 02-Feb-96

Signature of Chemist: &b {%( SLF pate: 2/ b /9L
SAMPLEWB1 REV 1.2 ' 22010NML

2754

1'22010NWOUTSR5360.WE1 02/02/96




WORKBOOK PAGE: SAM10
LA-220-101 ! D-1

WHC-SD-WM-DP-103, REV. 1

LAD 5/-7C
WHC-SB-WM-DP-103,REV:- -

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

SAMPLE

. IDETECTOR NUMBER 12CARRIER ADDED in mL (CVA ,
[TOTAL COUNTS 03]GROSS WEIGHT (w2 1836
*% 2 JCOUNT TIME in MINUTES ARE WEIGHT (W1l
BACKGROUND in cpm INET WEIGHT (W3) 0.0881
DELTA TIME HOURS
DILUTION FACTOR ! o
" ADIGEST FACTOR {g/L) i :
SAMPLE COUNT RATE 2oos 30[SR-90 EFFICIENCY FACTOR .
Haten Namber . CRITICAL LEVEL 1.;4[190 EFFICIENCY FACTOR (C2) 0.4660
|TIME OF SEPARATION Rmax N/A
DATE OF SEPARATION {DETECTION LIMIT {Ld) 2,50
IME OF COUNT |sr-89/90 CONC in uClig 2.2174E+00
DATE OF COUNT 92/02/96;
sss'rooozs1
sErnment; ~/Asample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCifg Replace RS with RMAX if RS<=Lc antl RS>=0 or Replace RS with L¢ if RS<0
RS*1000*DFH(C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-20 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of {(TC + BKG *CT)/ (TC - BKG * CT)*1.98)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
|Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST}/ 100
DETECTION
Sr-89/90 CONCENTRATION 2.22E+00 pCilg | LEVEL
RELATIVE COUNTING ERROR 1.4% 2.76E-03
HCifg
[PERCENT CARRIER RECOVERY 88.1%
Analyst: DGG Date: 02-Feb-96
Signature of Chemist: SLF Date; é/ é / ‘? A
SAMPLE.WB1 REV 1.2 32010NM
2755

1122010NVOUTSR5360.WB1 02/02/96




WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: DUP11

d - » 01

Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 (D~1)

LA-220 101 I D-1

" Z|DETECTOR NUMBER

;IICARRIER ADDED in mL
GROSS WEIGHT

{BACKGROUND in cpm

TARE WEIGHT

NET WEIGHT

i ISAMPLE VOLUME in mL

IGIDELTA TIME HOURS

DILUTION FACTOR

/|DIGEST FACTOR (g/L)

‘/ % 1
a?"’f /,/ /,é e

em..

SAMPLE COUNT RATE

2098.80|SR-90 EFFICIENCY FACTOR

ot . ACRITICAL LEVEL

1.20{¥-90 EFFICIENCY FACTOR

IME OF SEPARATION

- 7ADATE OF SEPARATION

Rmax

IDETECTION LIMIT

2,3520E+00

Sr-89/90 CONC in uCilg

Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=Le and RS>=0 or Replace RS with Lc if RS<0

RS OC0*DFA(C1+C2%(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery {((W2-W1) / (CVA * 0.1 000}))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = {(DOC - SD) * 24) + (TOC - ST) / 100

DETECTION
]SI-BQIQO CONCENTRATION 2.35E+00 |.IC"9_ LEVEL
RELATIVE COUNTING ERROR 1.4% 2.80E-03
HCHg
_|PERCENT CARRIER RECOVERY 89.1%
Analyst: . AN DGG Date; 02-Feb-96
Signature of Chemist: N, SLF Date: 2/¢/46
SAMPLE WB1 REV1.2 22010NML \
2756
122010NYOUT\SR5360,WB1 L2/02/96




WHC-SD-WM-DP-103, RE‘{VL{C-SD

-WM-DP-103, REV. 1

02/09/96 15:38 ' Page: 1
A-0004-1 g .
LABCORE Data Entry Template for Worklist# 5630
Analyst: ME é & Instrument: ABOO / 2 Book# Z }é 1%
Method: LA-220-101 Rev/Mod _ D ~\
Worklist Comment: Use .250 mL sample size. Rerun #1, SLF
5 Type Sample# R A Test Matrix Group#  Project
1 STD @8R90-01 SOLID
2 BLNK-PREP @SR90-01 SOLID
3 BLNK/BKG @SR90-01 SOLID
4 SAMPLE S95T004187 0 Z @SR90-01 SOLID - 95000229 BY-106
Analytes Reguested: SRS0-01 , SR90-01C, SR90-01E
5 DUP $95T004187 0 Z @SRY0-01 SOLID
6 SAMPLE S95T004189 O Z @SRY0~01 SOLID 95000229 BY-106
Analytes Requested: SR90-01 , SR90-01C, SR90-01E
7 DUP 5957004189 O Z @SRS0-01 SOLID

(4- % % 92—4{].,9%5 2340
alyst ature ate

Data Entry Comments:

Final page for worklist # 5630 .

5 = Worklist Stot Number, R = Replicate Namber, A = Aliquot Code,

2757




worklistdata Version 0.0 05/16/95 WHC-SD-WM-DP-103, REV. 1 Pagé: 7
02/12/96 14:56

LABCORE Completed Worklist Report for Worklist# 5630

Analyst: dgg -~ Instrument: ABI2 Book#
Method: Rev/Mod

Worklist Comment: Use .250 mL sample size. Rerun #1. SLF

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

151D o0 ASRODLOY [SRIO-01","SOLID.
151D 0 @SR90-01 SR90-01C SOLID
VS0 a0 aSR90RDA SRYD-0A]
2 BLNK-PREP 0  @SR90-01 SR90-01 SOLID 10.000 uci,
2 BUNK-PREP "~ 0 @SROO-01/SRY0-01C SOLIP" . G 9BE*D 0,80 ery
2 BLNK-PREP 0 ASRP0-01 SRY0-01E SOLID 1.00 9.43E+01 94.300 % Ct. Error
3 BLNK/BKG 0 @ASRP0-01 SRP0-01 SOLID Coed o LLA9EH0D CCAVRE0 wWCifg e
4 SAMPLE  S95TOD4187 0 Z asR90-01 SR90-01 SOLID 1.21E+00 1.350e-003 uCi/g
4 SAMPLE  S595T004187 0 2 'ASR90-01 SR9CG-01C SOLID "'9,076401 /1.000e-004 % Recovery , =
4 SAMPLE  S95T004187 0 Z @SR90-01 SR90-01E SOLID 1,28E+00 0.000 % Ct. Error
5 pup _§95T004187. 0 Z . @SR90-01/SR90-DI.  SOLID . _..BJ95E0. . 132,400 RPD
5 pup $95T004187 0 Z @SRY0-01 SRPO-01C SOLID 9.10E+01 91.000 % Recovery
5.pup “S95TO06187 072 *ASR90-01 SROZ01E SOLTD - . 7 73E:Q 5 F,
& SAMPLE $95T004189 0 Z @QSRY0-01 SR90-01 SOLID
6 SAMPLE. . iS95TOD4IR9. 10 Z: (@SRR0=01 SHY0-01E 0D, INZA L
6 SAMPLE  S95T004189 .0 Z @SR9D-01 SR9O-O1E SOLID N/A__ 6.5
7 DUP $95T004189 0°Z RSRID-01 SR90-01 SOLID ' 9,91E+t . 1B IADRRD L
7 Dup . $95T004189 0 Z @SR90-01 SRP0-01C SOLID 100 91.100 % Recovery
7 DUP $95TO0418¢ © 2 @SRPO-01 SRYO-O1E SOLIP . ~1.00  6.97€-01 0.700 % Ct. Error
Final page for worklist# 5630
Analyst Signature Date ) Analyst Signature Date '
z2//3/%¢
Reviewer Sigrfature  Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

2’758




WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: STD1

Sr-89.'90 LA-220 101 (D-1), 102 {E-3), 104 (D-1) LIQUIDS STANDARD
ype " {DETECTOR NUMBER ~__.42|CARRIERADDED inmL __ (CVA)} "~ - " "1,000
STD _|TOTAL COUNTS (TO)|| =75 7 "11205)GROSS WEIGHT wa)l . . 725

I bk = HCOUNT TIME in MINUTES €D . 10|TARE WEIGHT (W &5 T AR
BACKGROUND in cpm (BKG)| "... " 45|NET WEIGHT (W3) 0.0901
= Gode . |SAMPLE VOLUME in mL (SS){ .. .. 1UO0(DELTA TIME (HOURS
_|DILUTION FACTOR (03] BT e
Mactix. |DIGEST DILUTION FACTOR _ DDF b S .
LIQUID - |SAMPLE COUNT RATE (Rs) 1116.00 R-90 EFFICIENCY EACTO  (C1) 0.4180
SHaeR IR S CRITICAL LEVEL (Lc) 1.28/Y-90 EFFICIENCY FACTOR ' (C2) 0.4660
TIME OF SEPARATION (ST)|. .. 22:00jRmax N/A

T DATE OF SEPARATION SD)Y . 02/11/98|DETECTION LIMIT Ld 2.65
-_ TIME OF COUNT @oc)l " 06:00|Sr-89/30 CONC. in HCI/L 1.2220E+00
e

(DOC)|. . 02112196
" 0B56
1.2345E-03

* jSample Count Rate (Rs) = (Total Counts {TG) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/80 CONC in pCi/fmL REPLAGE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
RS*DF*DDF*1000/(C1+C2*(1-e to the power of {{-natural iog 2)/64.2*DT))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
:[Relative Counting Error = The Square Root of ((TC + BKG * CT} /(TC - BKG * CT)*1.86)
3% Percent Carrier Recovery = (Net Weight / Expected weight) * 100

- JNOTE: Expected weight = CVA * 0.1
=i Detection Levels and Less Than Values are determined from Procedure LA-508-002.

_|Delta Time (hours) = (DOC - SD) * 24} + {TOC - ST) /100 .
e DETECTION
_|sr-89/90 CONGENTRATION 1,22E-03 pCimt|  LEVEL
RELATIVE COUNTING ERROR 1.9% 2.90E-06
: HCiL
" |PERCENT CARRIER RECOVERY 90,1% '
Analyst: DGG Date: 12-Feb-96
Signature of Chemist: P "W SLF Date: __ 2/13/9

STANDARD.WB1 REV 1.2 22010NML

2’759

11\22010MOQUTISR5630.WB1 02/12/86




WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: BLANK2

LA-220-1 01/D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 {D-1) BLNK-PREP
o tuna o ADETECTOR NUMBER 12[CARRIER ADDED in mL
BLNK-PREP !TOTAL COUNTS (re)ll: :: 671GROSS WEIGHT
COUNT TIME in MINUTES €Tl O{TARE WEIGHT
__|BACKGROUND in cpm (BKG) NET WEIGHT

S ooda ISAMPLE VOLUME In mL (58}
DILUTION FACTOR {DF)|.:-

DELTA TIME (HOURS on]__ 2
%% e

DIGEST FACTOR (g/L) {D g/L) L

_{SAMPLE COUNT RATE {Rs) SR-90 EFFICIENCY FACTOR (C1) 0.4180
CRITICAL LEVEL (Lc) 1.28)Y-80 EFFICIENCY FACTOR (C2) 0.4660
1 __|TIME OF SEPARATION _ (sT)|} 22:00{Rmax NIA

+IDATE OF SEPARATION {SD) 02/11/96 {DETECTION LiMIT {Ld) 2.65
- IME OF COUNT (TOC) 706:15{Sr-89/90 CONC in uCi/g 1.1375E-03

it pien. IDATE OF COUNT (oc)l - ozizise

JSample Count Rate (Rs) = (Total Counts (TC) / Count Time {CT)) - Background in cpm (BKG)

N ..SI'-89I90 CONC in uCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
i IRS*1000*DF/((C1+C2%(1-e to the power of ({(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
f’- NOTE 642 = Half Life for Y-90 and Rec. = Fracticnal Camer Recovery ((W2-W1) / (CVA * 0.1000))

DETECTION
1.14E-03 ycCifg | LEVEL
94.3% 1.37E-03
i HClHyg
JPERCENT CARRIER RECOVERY 89.8%
Analyst; ) DGG Date: 12-Feb-96
|Signature of Chemist: D w SLF Date: 21z 6

BLANKWB1 REV 1.2 22010NML

2760

22010NOUTISRSE30.WB1 ' ' 02/12/96




WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: SAM4

LA-220-101ID-1 Sr-89/90 : LA-220-101 (D-1), 102 (E 3), 104 (D-1) _SAMPLE
e ¢ IDETECTOR NUMBER 12|CARRIER ADDED in mL ‘ 000

OTAL COUNTS (1C) 23721/GROSS WEIGHT
(€T D/TARE WEIGHT
|BACKGROUND In cpm (BKG) 4.5INET WEIGHT

557 [SAMPLE VOLUME in mL (ss)l 7
_|DILUTION FACTOR (DR -
HIDIGEST FACTOR (g/L) D giL b e e
SAMPLE COUNT RATE (Rs)|  2367.60 SR-90 EFFICIENCY FACTOR {c1)

{CRITICAL LEVEL (Ley] 1.28|Y-90 EFFICIENCY FACTOR (C2) 0.4660

IME OF SEPARATION (ST - - " 22:00|Rmax NIA
“{DATE OF SEPARATION (SDY :iv._ozm.'saunETECTlou LIMIT (Ld) 2.65
IME OF COUNT (TOC) - 06:30]Sr-89/90 CONC In uCilg 1.2090E+00

{DOC) 5‘5:."1-.@2112!96#

“[Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
~15r-89/90 CONC in pGCilg Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Lc if RS<0
HIRS* 000*DFH{{C1+C2*(1-e to the power of ({-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

" INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
“ieRelative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
o IPercent Carrier Recovery = {Net Weight / Expected weight) * 100
S INOTE: Expected weight = CVA* 0.1
_ " {Detection Levels and Less Than Values are determined from Procedure LA-508-002,
fpiEte. HDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

S DETECTION
' |5r-89/90 CONCENTRATION 1.21E+00 uCUL LEVEL
™ RELATIVE COUNTING ERROR 1.3% 1.35E03
e uCly
- “IPERCENT CARRIER RECOVERY 90.7%
\Analyst: . i DGG Date: 12-Feb-96
|Signature of Chemist: J(Ls()/ W SLF Date: 2/{13/96
SAMPLE.WB1 REV 1.2 " 22010NML. N

2761

112201 0NVCUT\SRS630.WE1 0212196




WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: DUP5

LA-220-1 01 /D1 Sr-89/90 : LA-220-101 (D-1}, 102 (E-3), 104 (D~1)
e ivee. . |DETECTOR NUMBER 12|CARRIER ADDED {n mL
|TOTAL COUNTS (TC) 17088 GROSS WEIGHT
. cnf “10|TARE WEIGHT
(BKG) . 4.5|NET WEIGHT
(ss)i .. 1.000
(DF) . o A
fix.... |DIGEST FACTOR (g/L) (D g/L. 21165 : : L e
_ AMPLE COUNT RATE ()| 11704.30|SR-90 EFFICIENCY FACTOR . (c1) 0.4180
Balch Number (Lc) 1.28|Y-80 EFFICIENCY FACTOR (C2) 0.4660
(STY| . " 22:00|Rmax NIA
.. [DATE OF SEPARATION (SD)__ ' £2/11/96 |DETECTION LIMIT {Ld) 2.65
IME OF COUNT (TOC) 6:45 [Sr-89/90 CONC in uCilg 5.9521E+00
-IDATE OF COUNT (DOC)|. 02112196

' INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
i E'i Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

" |Percent Carrier Recovery = (Net Weight / Expected weight) * 100

.M NOTE: Expected weight = CVA* 0.1

Détectton Levels and Less Than Values are determined from Procedure LA-508-002,

DETECTION
5.95E+00 ‘ pCilg | LEVEL
0.6% 1.35E-03
. i AL ETERRRE| pCUg
BY»‘!UB ... JPERCENT CARRIER RECOVERY 91.0%
Analyst: LA DGG - Date: 12-Feb-86
[Signature of Chemist: W Sl SLF pate: 2 /13/9L
SAMPLEWB1 REV 1.2 22010NML
AP 09

[ \22010NOUT\SR5630.WB1 02/12/96




WORKBOOQK PAGE: SAM6
LA-220-101 I D-1

Sr-89!90 1 LA-220-101 (D-1), 102

WHC-SD-WM-DP-103, REV. 1

{E-3), 104 {D-1)

12_f[cARRIER ADDED in mL

SAMPLE

- (TO)fl 'GROSS WEIGHT

COUNT TIME in MINUTES €cn 10ITARE WEIGHT
(BKG){ " 4.5NET WEIGHT
(SS)f 0,500 |DELTA TIME HOURS
(DF)} - 1

" {DIGEST FACTOR (g/L) (D g/l

1.9528 I

& ‘\\- :- \x§$ E
e o ;

SAMPLE COUNT RATE

(Rs)|  9061.60[SR-90 EFFICIENCY FACTOR
(Lc) 1.28/Y-80 EFFICIENCY FACTOR
STy} . 22 00{Rmax
(SD)ffi - ozr11;§_lfDETECT|0N LIMIT
(TOC)| . . '07:00[|Sr-89/90 CONC in uCilg
{DoC){: : 62112198]

DETECTION
9.91E+00 pcifg |  LEVEL
0.7% 2.89E-03
- pCilg
_J|PERCENT CARRIER RECOVERY 91.5%
Analyst: N DGG Date: 12-Feb-96
stgnature of chemist: N -1 SLF pate: __ 2/42/26
SAMPLE.WB1 REV 1.2 22010NML Y
2763

1\22010NYOUTASRS630.WB1

02/12/96




WHC-SD-WM-DP-103, REV.1

WORKBOOK PAGE: DUP7

LA-220-401/D-1__ Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)
camaruRa e IDETECTOR NUMBER . 12[CARRIER ADDED in mL
ITOTAL COUNTS (TC)J: -._79251|GROSS WEIGHT

S8 HICOUNT TIME in MINUTES Dl 40| TARE WEIGHT
BACKGROUND in cpm A(BKG)[. . :'4.5|NET WEIGHT
ISAMPLE VOLUME in i (ss)| o 5ooI|DELTA TiME (HOURS
DILUTION FACTOR oR K éﬁ“ %@%@%&

S SIDIGEST FACTOR (g/L) (D giL 1.8188} . e
ISAMPLE COUNT RATE (Rs) sn-go EFFICIENCY FACTOR (C1) 0.4180] -
""" AHCRITICAL LEVEL {Lc) 90 EFFICIENCY FACTOR (c2) 0.4660
IME OF SEPARATION 0[Rmax NIA
gre e iDATE OF SEPARATION 8 |DETECTION LIMIT {Ld) 2.65
[TIME OF COUNT 07:15(/Sr-89/90 CONC in pCiig 9,3157E+00
= |DATE OF COUNT ;

Nonde. Sample Count Rate (Rs) = (Tota! Counts {TC) / Count Time (CT)) - Background in cpm (BKG)

. WB27811 ||Sr-89/90 CONC in uCifg Replace RS with RMAX if RS<al.c and RS>=0 or Replace RS with Lc if RS<0
SR “é’i‘&qz‘és 3 %st 000*DF/((C1+C2*(1-e to the power of ({-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

""" -INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA ™ 0.1000)}

Z#iRelative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)"1.98)

.jPercent Carrier Recovery = (Net Weight / Expected weight) * 100

: "',_“: NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

2i{Delta Time (hours) = ((DOG - SD) * 24) + (TOC - ST}/ 100

Bl ] DETECTION
[ 02!11!96 Sr-89/90 CONCENTRATION 9.32E-+00 pCilg | LEVEL
S RRATUSIE e
"RELATIVE COUNTING ERROR . 0.7% 3.11E-03

AP RGIRE HCig

BY-106 ,TﬂPERCENT CARRIER RECOVERY 91.1%
Analyst: . A s DGG Date: 12-Feb-96
Signature of Chemist: -=gpUd SLF Date:  Z/i2/9C

SAMPLEWB1 REV 12 22010NML Y
2'/64

I22010NVOUT\SRE530.WB1 02112196




02/09/96 15:39 WHC-SD-WM-DP-103, REV. 1
4% LABCORE Data Entry Template for Worklist# 5631

Page: I

Analyst: DPE  tnstrument: AB0O _ /2 Book# JB56
Method: LA-220-101 Rev/Mod :D “']

Worklist Comment: Use .250 mL sample size. Rerun #1. SLF

s lType Sample# R A Test Matrix Group#  Project
1l STD @sSR90-01 SOLID

2 BLNK-PREP @sRrR90-01 SOLID

3 BLNK/BKG @s8R90-01 SOLID

4 SRAMPLE 8957004180 0 Z @SR90-~-01 SOLID 95000229 BY-106

Analytes Requested: SR90~01 , SR90-01C, SR90-01E

5 Dup 5957004180 O Z @SR%0-01 SOLID

Final page for worklist # 5631

bl fert, ofs (7430 <t e, ol
Analyst Signature // Date %t ignature a

@L( e F%é/-;é

Data Entry Comments: =ik
Q?b F’(’ Hige o5 Co s, s 2 ¥ O, S L. DS 2%'4747—' Rt i

.7 P a2 (ﬁpi. s “Le.q:{_.. ;MLMML—‘

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2765




Klistdata Version 0.0 05/16/95 | .
3};2 St/sgtéaltg: érszon 0.005/ . WHC-SD-WM-DP-1 03’ REV. 1 Page. I

LABCORE Completed Worklist Report for Worklist# 5631

Analyst: dpb Instrument: ABI12 Book#

Method: Rev/Mod _

Worklist Comment: Use .250 mL sample size. Rerun #1. SLF

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

18w T L 0 asrae on dreelor, sonad || hozakson . AizsEe3’ . AB1.K30.% Necovery | |

1 s @SRS0-01 SRS0-01C SOLID 100  B.81E+01 “83.100 % Recovery

1Tt | '9SHO0R01 SROOLOTR SORTD. . .. 1000 1:BTR+00 1,870 %.Ct. Brror |

2 BLNK-PREP | @SR90-01 BRY0-01 SOLID L 3.92B-3  0.000 uCi/g . _ o
2 BLNK-PREP 0.0 eSRe0.01 SRSP-01C SOLIDT T U100 . B,TAEWOL. .. 1.87.400 % Recovery .. .. . i
2 BLNRK-PREP @  @5R90-01 SRSO-O1E SOLID 71 073+oz. ‘ 000 % Ct. Mrror

3 BLNK/BEG, ' Q... L @SREASOY SREO:0Y " BOLID L. o ! g o

4 SAMPLE = 595T004180 0 Z QSR90 L 5R90-01 SOLID

4 SAMRLE 0448070 21 @3RIGH

4 SAMPLE  S95T004180 0 % @SR90-01 N

5 pUp- i " S9ETORALBD ;.0 Z BSREG-0L S e Uk ReD S

5 DOP £95TOD4180 0 Z @SR90-01 e o 300 aa 200 96 Recova:.-y o
5'DUP . E45TG04140. 0'Z @sBse-or 'snso <bte ‘gdnrp ' 4890 % gt,. Brzor. .

Final page for Workllst# 5631

Analyst Signaiure Date ' ' Analyst Signature Date

2(t5/7¢L
Reviewer slgpﬁfur‘e Date

Units shown for QC (BLK/BKG) may not reflect the acrual units.

2'766




WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: STD1

Sr-89/90 : LA-220 101 {D-1), 102 (E-3), 104 (D-1) LIQUIDS . STANDARD
T ape - DETECTOR NUMBER 2|CARRIER ADDED in mL (CVA)||
STD _|TOTAL COUNTS (rc) GROSS WEIGHT w2l
Nork-List © - ICOUNT TIME in MINUTES (cT FARE WEIGHT :
5631 BACKGROUND in cpm {BKG) NET WEIGHT
i P ESE Gde . ISAMPLE VOLUME in mL SS 1.008] DELA TIME HOURS
. SR90—01 DILUTION FACTOR (DF) - // . Wé@r
727 Rty IDIGEST DILUTION FACTOR  DDF 1 ﬁfw ,f,ﬁ' / /ﬁféf i
_ lQUlD |SAMPLE COUNT RATE {Rs) 1102.60SR-90 EFFICIENCY FACTO
=Bt Nomitey 7 ICRITICAL LEVEL {Lc) 90 EFFICIENCY FACTOR
95001192 TIME OF SEPARATION (ST :45|Rmax
Rerin 77 IDATE OF SEPARATION (SD) 2/14/96 [DETECTION LIMIT {Ld)
_ITIME OF COUNT (TOC) 06745 |Sr-89/90 CONC. in uCi/lL 1.2539E+00
-|DATE OF COUNT (DOC
STANDARD BOOK # i
STANDARD VALUE in uCifmL 1.2342E-03

: Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
3 Wmm Sr-89/90 CONC in pCifml. REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
RS*DF*DDF*1000/({C1+C2"(1-e to the power of ({(-natural log 2)/64.2*DT)))*SS*"REC*2220000)

\NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000})
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Deilta Time (hours) = ((DOC - SD) * 24) + {TOC - ST) /100
DETECTION
Sr-89/90 CONCENTRATION 1.25E-03 uClmL LEVEL
RELATIVE COUNTING ERROR 1.9% 2.98E-06
puCirL
PERCENT CARRIER RECOVERY 88.1%
Analyst: A DPB Date; 15-Feb-86
[Signature of Chemist: ﬁﬁﬂ,@ SLF Date: 2/15 /9

h]

=
STANDARDWE1 REV 1,2 22010NME

' 27767

1122010NYOUT\SRS631.WB1 02/15/96




WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: BLANK2

LA-220-101 / D-1 Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 (D-1) BLNK-PREP
e, IDETECTOR NUMBER 12 jCARRIER ADDED in mL. {CVA) 100,
_BLNK-PREP __|[TOTAL COUNTS 1

5631 [BACKGROUND in cpm
e oty )

SAMPLE COUNT RATE 1.90SR-90 EFFICIENCY FACTOR (C1) 0.4180

90 EFFICIENCY FACTOR (C2) 0.4660

[TIME OF SEPARATION IRmax N/A

_ .-~ -|DATE OF SEPARATION IDETECTION LIMIT {Ld) 2.62

0 {TIME OF COUNT Sr-89/90 CONC in uCilg 3.9164E-03
1 ASAlE Prep’s “IDATE OF COUNT 02/45/96 .

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Lc ifRS<0
RS*1000*DF/((C1+C2*(1-¢ to the power of ((-natural iog 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of {((TC + BKG * CT}/(TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Pelta Time (hours) = (DOC - SD) * 24) + (TOC - ST) / 100

DETECTION
S1-89/90 CONCENTRATION 3.92E-03 uCilg LEVEL
RELATIVE COUNTING ERROR 106.7% 5.40E-03
HCiig
PERCENT CARRIER RECOVERY 87.4%
Analyst: [ DPB . Date: 15-Feb-96
|Signature of Chemist: & m SLF Date: Z//5 /%4
BLANK.WB1 REV 1.2 22010NMLY
2768
1N22010N\WOUT\SR5631.WB1 ' 02/15/96




WHC-SD-WM-DP-103, REV, 1
WORKBOOK PAGE: SAM4

LA-220-101 I D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 {D-1) . SAMPLE
5 it 12|CARRIER ADDED in mL

(TC) GROSS WEIGHT
ZICOUNT TIME in MINUTES {CT) GTARE WEIGHT
BACKGROUND in cpm {BKG) NET WEIGHT
*"77 S AMPLE VOLUME in mL {SS) DELTA TIME HOURS)
(DF)
(g/L) (Do ... o
AMPLE COUNT RATE {Rs) 2878 60 SR-QO EFFICIENCY FACTOR {C1})] 0.4180
[ imiber. . J|CRITICAL LEVEL {Lc) 1.26 [Y-90 EFFICIENCY FACTOR {C2) 0.4660
95001192 IME OF SEPARATION N/A
ik i ADATE OF SEPARATION {Ld) 2.62
1 iME OF COUNT 5.9455E+00
pléFren.. - IDATE OF COUNT
FUS-ZRM |
AR R
- 895T004180
W‘Wm Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
; J Sr-89/90 CONC in pCilg Replace RS with RMAX If RS<=Lc and RS>=0 or Replace RS with Lc f RS<0
IRS*1000*DF/((C1+C2%(1-e to the power of ((-natural log 2)/64 2*DT)))*SS*DDF*REC*2220000)
“INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractionat Carrier Recovery ((W2-W1) / (CVA * 0.1000))
”ﬁ"ﬁ"’,ﬁm Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
“: 22 1Percent Carrier Recovery = (Net Weight / Expected weight) * 100
#|NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002,
Delta Time (hours) = ((DOC - 8D) * 24) + (TOC - ST) / 100
DETECTION
Sr-89/80 CONCENTRATION 5.95E+00 uCilg LEVEL
RELATIVE COUNTING ERROR 1.2% 5 MME-03
HCllg
~IPERCENT CARRIER RECOVERY 87.0%
Analyst: N DPB Date: 15-Feb-96
Signature of Chemist: \,03— SLF Date: 2 /15 /56

SAMPLE.WB1REV 1.2 22010NIL

2769

122010N\CUT\SR5631.WB1 02/15/98




WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: DUP5
-220-101 ID-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 {D-1)

n}_l?ETECTOR NUMBER 2 /CARRIER ADDED in mL
. [TOTAL COUNTS GROSS WEIGHT
“7JCOUNT TIME in MINUTES

BACKGROUND in cpm
SAMPLE VOLUME in mL
DILUTION FACTOR . ,,/
~ . IDIGEST FACTOR (gil.) 202085 - .
SAMPLE COUNT RATE (Rs) 3960.20|SR-90 EFFIcIENcY FACTOR
- CRITICAL LEVEL {Lc) 1.26Y-90 EFFICIENCY FACTOR (C2) 0.4660
IME OF SEPARATION (ST) {5IRmax NIA

. IDATE OF SEPARATION {SD) 16/DETECTION LIMIT {Ld) 262
FIIME OF COUNT (TOC) ISr-89/30 CONC in uCifg 8.8359E+00
“JDATE OF COUNT {DOC) 6]

- 1Sr-89/90 CONC in uCIIg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DFA(C1+C2*(1-e to the power of {(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec, = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Percent Catrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Detta Time (hours) = ((DOC - 8D) * 24) + (TOC - ST) /100

DETECTION
Sr-89/90 CONCENTRATION 8.84E+00 pcCilg | LEVEL
RELATIVE COUNTING ERROR 10% 5.84E-03
HCHg
"IPERCENT CARRIER RECOVERY 88.2%
Analyst: Al DPB Date: 15-Feb-96
[stgnature of chemist: PN SLF pate; _ Z/15/94

SAMPLE WB1 REV 1.2 = 22010NML |

27770

122010NYOUT\SR5631.WB1 02/15/96




g%ggﬁ?ltl 08 WHC-SD-WM-DP-103, REV, 1 X M/ﬂ’ Page:. 1
LABCORE Data Entry Template for Worklist# 5766

Analyst: K7 Instrument: ABOO _ /A Book# %5‘ 5
Method: LA-220-101 Rev/Mod £~/

Worklist Comment: Determine Sample Size Using Ludlum. new

S Type Samplet R A Test Matrix Group# Project

1 STD @SR90-01 SOLID

2 BLNK-PREP @sRS0-01 SOLID

3 BLNK/BRG @SR90-01 SOLID R

4 SAMPLE S96T000379 0 Z @SR90-01 SOLID 95000229 B{-y
Analytes Requested: SR90-01 , SRS0-01C, SRI0-INE

5 DUP S96T000379 0 2 @SR90-01 SOLID

6 SAMPLE 596T000374 0 F @SR90-01 SOLID 95050180 BY104 ROTARY

Analytes Recuested: SR90-01 , SR90-01C, SR90-01E

7 DUP $96T000374 0 F @SR90-01 SOLID

Final page for worklist # 5766

y Hhmzd 2~ C%. %% 2/
nalyst Signature Date nakys ature "Date

T e

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

277




Klistdata Version 0.0 05/16/95 WHC-SD-WM-DP-103, REV, 1 K
rklistda ersi ., _ | .
320/ 271;96 ; ‘4:.'39 o = = - = ; - I ﬁ /) (/é 6 P g I

LABCORE Completed Worklist Report for Worklist# 5766

Analyst: knt Instrument: ABI12 Book#
Method: Rev/Mod

Worklist Comment: Determine Sample Size Using Ludlum. new

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

Final page for worklist# 5766

Analyst Signature Date Analyst Signature Date

% 57% 2/28/74

Reviewer Sighature Date

Units shown for QC (BLK/BKG) may not reflect the actual units. 2 ?v'?-z




WHC-SD-WM-DpP-1 03, REV. 1 ,
WORKBOOK PAGE: STD1 VMC:S‘MM-Q&I&BE.\L_J_%}; // 1y
SI"—BQIQO : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS STANDAR[?Ml

, DETECTOR NUMBER “42ICARRIER ADDED in mL cval
STD TOTAL COUNTS (o) (1573|GROSS WEIGHT (W2)
Y WOt et 7 ICOUNT TIME in MINUTES cnk ARE WEIGHT (W1)
5766 BACKGROUND in cpm BKG)| NET WEIGHT {W3)
Vet o SAMPLE VOLUME in mL (ss)) JIDELTA TIME (HOURS D
SR90-01 DILUTION FACTOR : 1] ;
7 7 ZIDIGEST DILUTION FACTOR 1 ,
LIQUID SAMPLE COUNT RATE 1053.10|SR-90 EFFICIENCY FACTO  (C1) 0.4180
A ’;,’” ¥ ZICRITICAL LEVEL 1.23[lY-90 EFFICIENCY FACTOR {C2) 0.4660
96001348 }BME OF SEPARATION 58] N/A
DATE OF SEPARATION (Ld) 2.56
TIME OF COUNT 1,2221E+00
ZIDATE OF COUNT

STANDARD BOOK #
~/|STANDARD VALUE in pCilmL

B A3l ]
| 1.2332E03

o]

izt Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
{//%)|51-89/90 CONC in pCifml. REPLACE RS WITH RMAX IF RS<=LcAND R$>=0 OR REPLACE RS WITH Le IF RS<0
. IRS"DF*DDF*10004(C1+C2%(1-e to the power of ((-natural log 2)/64.2*D)))*SS*REC*2220000)

NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery (W2-W1) / (CVA * 0.1000))
“{Relative Counting Error = The Square Root of ((TC + BKG * CT)/(TC - BKG * CT)*1.96)
Percent Carrler Recovery = (Net Weight / Expected weight) * 100
“INOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

3|

“Delta Time (hours) = ((DOC - 3SD) *24) + (TOC -8T) /100
' DETECTION
1.22E-03 HCImL LEVEL
|RELATIVE COUNTING ERROR 1.9% 2.97E-06
. L
A|IPERCENT CARRIER RECOVERY 88.6%
Analyst: A i KNT Date: 27-Febh-96
Signature of Chemist; N— w SLF Date: 2/ ZS‘/ 9‘é
STANDARD,WE1 REV 1.2 22010NML U
zr—?b?a
122010N\OUT\SR5766.WE1 02/27/96

e




WHC-SD-WM-DP-103, REV. 1

e e g e L
WORKBOOK PAGE: BLANK2 WW//@/Q{/?

LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 {E-3), 104 {D-1)

BLNK-PREP

i /3ybs 7 IDETECTOR NUMBER 12|CARRIER ADDED in mL {CVA) [
BLNK-PREP __ JTOTAL COUNTS ; - GROSS WEIGHT (W2
/4 \9%List 7 ICOUNT TIME in MINUTES : ARE WEIGHT W)k 4007
5766 JBACKGROUND in cpm : NET WEIGHT (W3) 0.0869
,jij’{e}’"f’%f%| VOLUME In mL . 200{DELTA TIME (HOURS D 4.33
o ESR90-01  JDILUTION FACTOR ; ;
M%7 IDIGEST FACTOR (giL) . Y ‘
| SOLID SAMPLE COUNT RATE {Rs) 0.80§SR-90 EFFICIENCY FACTOR {C1) 0.4180
Rt limber7 ICRITICAL LEVEL (Le)| 1.23]Y-90 EFFICIENCY FACTOR (C2) 0.4660
96001348 IME OF SEPARATION (5T) "2E IRmax 212
/R0, IDATE OF SEPARATION (SD) §IDETECTION LIMIT (Ld) 2.56
{TOC) < 5.3511E-03
(DOC)
(Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Replace RS with RMAX if RS<=Lc and RS>=0 or Raplace RS with Le if RS<0
|RS*1000*DF/(C1+C2*(1-¢ to the power of ({-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
INOTE: 64.2 = Half Life for Y-90 and Reg, = Fractional Carrier Recovery ((W2-W1 Y1 (CVA*0.1000))
Relative Counting Error = The Square Root of {(TC+BKG*CT)/(TC -BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = (DOC - SD) * 24) + (TOG - ST) / 100
DETECTION
[Sr-89/90 CONCENTRATION < 5.35E-03 uClg | LEVEL
| LESS THAN Value was Determined from Rmax.
{IRELATIVE COUNTING ERROR 235.0% 6.46E-03
HClig
PERCENT CARRIER RECOVERY 88.9%
Analyst: L il KNT Date: 27-Feb-96
Signature of Chemist: A SLF Date: _2/z®/9
BLANK.WB1 REV 1.2 22010NML I
2774
122010NYOUT\SR5 766, WA 1 02/27/98

e —




WHC-SD-WM-DP-103, REV, 1

Weﬁ#wamww /7(/7 ‘ |

WORKBOOK PAGE: SAM4

LA-220-101 / D1 Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 {D-1) SAMPLE i
V7 Xype 7 \DETECTOR NUMBER 12 [CARRIER ADDED In mL i
SAMPLE OTAL COUNTS _(TC): ' 25941IGROSS WEIGHT
ok kst 7 ZICOUNT TIME in MINUTES (N . ARE WEIGHT
5766 BACKGROUND in cpm {BKG) ET WEIGHT
? /s ced SAMPLE VOLUME in mL {ss IDELTA TIME (HOURS DT 4.92
®SRI0-01 IDILUTION FACTOR (DR} oy .
W  iNahiy 7 IDIGEST FACTOR {(g/L) (D glL 2.2848
I SOLID SAMPLE COUNT RATE {Rs) 2589.90 |[SR-90 EFFICIENCY FACTOR (c1) 0.4180[
? BRI NOmber” ZICRITICAL LEVEL {Lc 1.23]Y-90 EFFICIENCY FACTOR (c2) 0.4660
86001348 IME OF SEPARATION STF 5 IRmax N/A
_,,,M,Mf%ﬁﬁfW% DATE OF SEPARATION (SD)| I9SIDETECTION LIMIT {Ld) 2,58
[ J IME OF COUNT (TOC) £015r-86/90 CONC In uClig 6.4165E+00
. Satnpleniep . |DATE OF COUNT (DOC)}: '
L FUS-ZR01
A
| S$96T000379
V%@W ample Count Rate (Rs) = (Total Counts (TC)/ Count Time (CT)) - Background in cpm (BKG)
8447 1sr-89/906 CONC in pCilg Replaca RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc If RS<0
RS*1000*DFA(C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
L Ol OTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
WM@W@ Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
- B Percent Carrier Recovery (Net Weight / Expected weight) * 100
= Detectmn Levels and Less Than Values are determined from Procedure LA-508-002,
7ZiDelta Time (hours) = (DOC - SD) * 24) + (TOC - ST}/ 100
DETECTION
- 6.42E+00 pcilg_J LEVEL
1.2% o 6.34E-03
HCirg
90.0%
Analyst: KNT Date: 27-Feb-96
Signature of Chemist: C}:;E:ﬁ/ SLF Date:
SAMPLEWB1 REV 1.2 22010NML
27775

1122010N\QUTISR5765.WB1 0227/%6




WHC-SD WM DP-103, REV. 1

i =
WORKBOOK PAGE: DUPS V'
LA-220101 /D1 Sr-89/90 : LA-220-101 (D-A), 102 (E-3), 104 (D-1)

W/ Npe 7 Z\DETECTOR NUMBER !
OTAL COUNTS o)l

g/// Work flst” 77 ZICOUNT TIME in MINUTES (€N
| ____ 5766 |BACKGROUNDIncpm ___|{BKG)
i asst code 7 ZISAMPLE VOLUME in mL _(SS)

33 R90-01 IDILUTION FACTOR {DF)

DIGEST FACTOR (giL) (D g/l

, ISAMPLE COUNT RATE (Rs)|  2369.20[SR-80 EFFICIENCY FACTOR (c1) 0.413 -
/Batet NOmbar” ZICRITICAL LEVEL (o] 3[ly-90 EFFICIENCY FACTOR (C2) 0.4660

96001348 {TIME OF SEPARATION NIA
| 8¢, (Ld) 2.56
J__ IME OF COUNT 8.1634E+00
AR BIe077,7/|DATE OF COUNT

FUS-ZR01 i
7 eampies

896T000379 ;
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
r-89/90 CONC in uCilg Replace RS with RMAX if RS<=Le and RS>=0 or Replace RS with L¢ if RS<0
7//|RS™1000"DF/((C1+C2*(1-e to the power of {(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
-% NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Camier Recovery ((W2-w1) / ({CVA * 0.1000))
. \Relative Counting Error = The Square Root of (TG + BKG * CT)/ (TC - BKG * CT)*1.96)
'Jﬁfw Percent Carrier Recovery {Net Welghtl Expected weight) * 100
DETECTICON
6.16E+00 uCliy LEVEL
1.3% 6.66E-03
pciig
90.1%
Analyst: KNT Date: 27-Feb-96
Signature of Chemist: J&’ 'W SLF Date: 2/28/96
SAMPLE.WB1 REV 1.2 22010NML
2776
1122010NVOUT\SR5765.Wa1 , ‘ 02/27/96




%%g 08:48 ' WHC-SD-WM-DP-103, REV. 1 . Page-".. 1
o LABCORE Data Entry Template for Worklist# 7287

Analyst: A&éé Instrument: ABOO /2 Book# 989 (&
Method: LA-220-101 Rev/Mod D/

Worklist Comment: Determine sample size using ludium. new

8 Type Sample# R A Test Matzrix Group# Project
1 STD @SR90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 BLNK/BKG @5SR20-01 SOLID

4 SAMPLE S96T001378 0 Z ®@SRS0-01 SOLID 95000225 BY-lQG

Analytes Reguested: SR90-01 , SR90-01C, SR90-01E
5 pOgp S96T001378 ¢ Z ®@SR90-01 SOLID

6 SAMPLE $96T001415 0 2 @SR90-01 SOLID 95000229 BY-106
Analytes Requested: SR90-01 , SRS0-01C, SRS0-01E

7 DUP S96T001415 0 Z @SRY0-01 SOLID

Final page for worklist # 7287

: y L PTL ﬁ%&_ﬁé&_
nalyst ature Date : yst/Signature Date
v/ /i/d7m /e/70

Data Entry Comments:

R?b foc 328 At.c.-«‘_‘é“l[ee,c[ é/y a) Pr,J,' ¢¢7" Coo o SO

iy

. M ‘///{/7.(
/4

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

A i




klistdata Version 0.0 05/16/95
worklisdata Version WHC-SD-WM-DP-103, REV. 1 foser A

LABCORE Completed Worklist Report for Worklist# 7287

Analyst: dgg Instrument: ABI2 Book#
Method: Rev/Mod

Worklist Comment: Determine sample size using ludlum. new

Seq Type  Sample R A Test Matrix  Actual Found DL or Yield Unit

1

1‘

1‘.

2z

28

2 nmm-rm

3 BLNK/BRG - ,

4 SAMPLE 8967001378 1,3sna -003 uCi/g

4 SAMPLE _ SSSTONI3TE. G00UR-004, & Rocovery

4 SMMPLE  £96T001378 0 % @s

5 DUE . L STETDRLITE. 0 % WSRIGLOL S

5 ) 396'1!001378 0 @sR50-01

5 | 596T0013 " 9BH

6 8 8967001415 QSR90-01

5 [S5ErontAL

6 S867001415

7" SaErIETNL ",
7 ... 896TD01415 o ’9 05E+01 90 500 % Recovary L
7 "J"jf:'fssss:ouun b "B, 02R-PY - 0.500 %6E. Brpox

Fmal page for worklist# 7287

Analyst Signature Date ' Analyst Signature Date

Units shown for QC (BLK/BKG) may not refiect the actual units.

2778




WORKBOOK PAGE: STD1 WHC-SD-WM-DP-103, REV. 1
Sr-89/90 : LA-220-1 01 (D-1), 102 (E-3), 104 (D-1) LIQUIDS STANDARD
e irynar % JDETECTOR NUMBER #2|CARRIER ADDED in mL (CVA %040
STD e TOTAL COUNTS (TC 094|GROSS WEIGHT (W2
i Norkkist 7 2 AICOUNT TIME in MINUTES {1 O{TARE WEIGHT {W1)
7287 BACKGROUND in cpm NET WEIGHT (W3)
iz test CGofde 7 |SAMPLE VOLUME in mL 008|DELTA TIME HOURS D
_@SR90-01 ___ (DILUTION FACTOR (DF) T . / %{ /gg; ’
/ Z,DIGEST DILUTION FACTOR - DDF 1 - o
SAMPLE COUNT RATE (Rs) 1105.20 [SR-90 EFFICIENCY FACTO (C1) 0.4180
ACRITICAL LEVEL {Lc) 1.23[Y-90 EFFICIENCY FACTOR (G2} 0.4660
TIME OF SEPARATION (ST) i+351Rmax NIA
“IDATE OF SEPARATION {SD) 8 [DETECTION LIMIT (Ld) 2.56
[[TIME OF COUNT (Toc Sr-89/30 CONC. in uCilL 1.1302E+00
DATE OF COUNT (DOC)

STANDARD BOOK #

ZISTANDARD VALUE in uCifmL

1,2299E.03

‘1Sample Count Rate {(Rs) =
1Sr-89/90 CONC in uCifmL

INOTE: Expected weight = CVA * 0.1

(Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
REPLACE RS WITH RMAX [F RS<=LcAND RS»>=0 OR REPLACE RS WITH Lc¢ IF RS<0

JRS*DF*DDF*1000/((C1+C2*(1-e to the power of ({-natural log 2)/64.2*DT)))*SS*REC*2220000)

INOTE; 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT} / (TC - BKG * CT)*.986)

Percent Carrier Recovery = {(Net Weight / Expected weight) * 100

JDetection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24} + (TOC - ST) / 100
DETECTION
1Sr-89/90 CONCENTRATION 1.13E-03 HCifmL LEVEL
[RELATIVE COUNTING ERROR 1.9% 2,62E-06
HCHL
PERCENT CARRIER RECOVERY 93.1%
nalyst: A NAA DGG Date; 09-Apr96
Signature of Chemist: & UL SLF Date: 4741 /76
STANDARD.WB1 REV 1.2 © 22010NML '
2779

122010NVOUT\SR7287. WB1

04/09/96




WORKBOOK PAGE: BLANK2 WHC-SD-WM-DP-103, REV. 1

LA-220-1 01/ D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)
4 12}CARRIER ADDED in mL

{GROSS WEIGHT
HTARE WEIGHT
NET WEIGHT
[|DELTA TIME HOURS .
# mf?'if/""—"“l L o s wheaN. 2 i
1.9264 ‘J% ;/’ﬁ’_;:’f”:”%% 7 ::f’{: 7 M f/f% .
8.70/SR-90 EFFICIENCY FACTOR {C1) 0.4180
1.23[Y-90 EFFICIENCY FACTOR {C2) 0.4660
2238 IRmax N/A
56 IDETECTION LIMIT {Ld) 2.56
D §r~89!90 CONC in ECiIg 4.6552E-03
ASample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
kSr-89/90 CONC in uCifg Replace RS with RMAX If RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
S$*1000*DF/{C1+C2*(1-e to the power of {(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
[NOTE: €4.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ({(W2-W1) / (CVA * 0.1000))
IRelative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)
|Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE Expected weight = CVA * 0.1
iDetection Levels and Less Than Values are determined from Procedure LA-508-002.
iDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST}/ 100
DETECTION
Sr-89190 CONCENTRATION 4.66E-03 ].ICI!g_‘ LEVEL
RELATIVE COUNTING ERRCR 29.5% 1.37E-03
HCilg
PERCENT CARRIER RECOVERY 92.0%
Analyst: DGG Date: 08-Apr-96
Signature of Chemist: &“@D_ SLF Date: Y /u/ 1
BLANKMWB1 REV 1.2 22010NML
2780
1X22010N\OUT\SR7287. WB1 04/09/96




WORKBOOK PAGE: SAM4

WHC-SD-WM-DP-103, REV. 1

1:22010NYOUT\SR7287.WB1

LA-220-101/D-1 _ Sr-89/90 : LLA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
i e ADETECTOR NUMBER 12|CARRIER ADDED in mL {CVA)
SAMPLE OTAL COUNTS {ic) 3177 IGROSS WEIGHT W2) g
b ork F - ACOUNT TIME In MINUTES {CT) #TARE WEIGHT {wW1) 803D
7287 [BACKGROUND In cpm {BKGil INET WEIGHT {(Wa) 0.0922|
L rrTest Cade., SAMPLE VOLUME In mL (SS) ADELTA TIME (HOURS) DT 12.25
IDILUTION FACTOR (DF) .. .
~DIGEST FACTOR (g/L) (D /L 19264} ,/f” %” .
SAMPLE COUNT RATE {Rs) 9613.50[SR-80 EFFICIENCY FACTOR (C1) 0.4180
- CRITICAL LEVEL {LS) (C2) 0.4660
___[TIME OF SEPARATION {ST) N/A
-~ DATE OF SEPARATION {SD) {Ld 2.56
IME OF COUNT {TOC) 5.1250E+00
5 Prep .. |DATE OF COUNT {boc)
____FUszRot |
BT
67001378
went Sode - ASample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
y #Sr-89/90 CONC in uCifg Replace RS with RMAX if RS<=Lc¢ and RS>=0 or Replace RS with Lc if RS<0
1RS*1 000*DF/((C1+C2*(1-e to the power of ((-natural fog 2)/64.2*DT))*SS*DDF*REC*2220000)
INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
IR elative Counting Error = The Square Root of {((TC + BKG * CT) / (TC - BKG * CT)*1.96)
IPercent Carrier Recovery = {Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
|Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours} = ((DOC - SD) * 24) + (TOC - ST}/ 100
! DETECTION
Sr-89/90 CONCENTRATION ‘5.12E+00 uchg | LEVEL
RELATIVE COUNTING ERROR 0.6% 1.36E-03
ucig
PERCENT CARRIER RECOVERY 92.2%
\Analyst: NAYE DGG . Date: 09-Apr-96
Signature of Chemist: > 74, SLF Date: *Z[/L?ﬂe_
SAMPLEWB1 REV 1.2 22010NML | '
. 2781

04/09/96




WORKBOOK PAGE: DUPS WHC-SD-WM-DP-103, REV. 1

LA-220-101 /DA St-89/90 : LA-220-101 (D-1), 102 (E3), 104 (D-1)

DETECTOR NUMBER %E\RRIER ADDED in mL
l “oup TOTAL COUNTS GROSS WEIGHT
Vo Work List - CICOUNT TIME in MINUTES

BACKGROUND in cpm

“ISAMPLE VOLUME in mL

DILUTION FACTOR

5 ‘DIGEST FACTOR (g/L)
ISAMPLE COUNT RATE

7 “JCRITICAL LEVEL

l] IME OF SEPARATION _
V27 fie " IDATE OF SEPARATION 6IDETECTION LIMIT (Ld) 2.56
| __ITIME OF COUNT 5/Sr-89/90 CONC in uCiig 5.7359E+00
JDATE OF COUNT
s R
e
L Instrm de Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
“{ISr-89/90 CONC in pCifg 'Replace RS with RMAX if RS <=Lc and RS>=0 or Replace RS with L¢ if R§<0
RS*1000*DFA(C1+C2%(1-e to the power of {{-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
;Relative Counting Error = The Square Root of ({TC + BKG * CT)/(TC - BKG * CT)"1.956)
“iPercent Carrier Recovery = {Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
A Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST}/ 100
DETECTION
Sr-89/90 CONCENTRATION 5.74E+00 HClg | LEVEL
RELATIVE COUNTING ERRCR 0.6% 1.30E-03
ucirlg
#PERCENT CARRIER RECOVERY 88.4%
Analyst: A An DGG Date: 09-Apr-96
Signature of Chemist: R SLF pate: _ %//1/9¢(
SAMPLEWB1 REV 1.2 22010NML Y
2782

122010NVOUT\SR7287.WB1 04/09/96




WORKBOOK PAGE: SAMS ' |
LA-220-101 /D1 Sr-89/90 : LA-220-101 (0-Y¥ B §RsY/M0B-103, REV. 1 T SAWPLE ]

;"é’r/fDETECTOR NUMBER 12{CARRIER ADDED in mL
SAMPLE OTAL COUNTS (TC) 55092 1GROSS WEIGHT

~ACOUNT TIME in MINUTES (CT) {ITARE WEIGHT rF182
BACKGROUND in cpm {BKG) ZINET WEIGHT (W3} 0.0885
dé _,.,,__,.J VOLUME in mL (SS) HIDELTA TIME HOURS DT 12.75
DF : f‘f v P ]
iDLgn.) 177447 7% .. - . %/ .
(Rs)| 15505.00|{SR-90 EFFICIENCY FACTOR (c1) 0.4180
{Lc) 1.23]lY-90 EFFICIENCY FACTOR (C2) 0.4660
(8T 45 1Rmax N/A
{SD) 96 {DETECTION LIMIT {Ld) 2.56
(TOC) ISr-89/90 CONC in Cifg 9.3059E+00

(DOC) ]

Samp]e Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm {BKG})
/1Sr-89/80 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc ifRS<D
ARS*1000*DF((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
4NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
iRelative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG *CT)*1.96)
lIPercent Carrier Recovery = (Net Weight / Expected weight) * 100

OTE: Expected weight = CVA * 0.1

‘{Detection Levels and Less Than Values are determined from Procedure LA-508-002.
1Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

] DETECTION
1Sr-89/90 CONCENTRATION 9.31E+00 MCHg [ LEVEL
ELATIVE COUNTING ERROR 0.5% 1.54E-63
HCifg
IPERCENT CARRIER RECOVERY 88.5%
Analyst: s N, DGG Date: 09-Apr-96
{Signature of Chemist: IR SLF . pate: /) /94

SAMPLEWBT REV 1.2 22010NML

2783

122010NVOUT\SR7287.WE1 } 04/09/36




WHC-SD-WM-DP-103, REV. 1
Sr-89/90 : LA-220-101 (D-1}, 102 {E-3), 104 (D-1)

WORKBOOK PAGE: DUP7

LA-220-1 01 / D-‘l

- IDETECTOR NUMBER 12}|QARRIER ADDED in mL {CVA}
[TOTAL COUNTS {TC) 3815|GROSS WEIGHT (W2)
L COUNT TIME in MINUTES (CT) HTARE WEIGHT (W1)
(BKG) ET WEIGHT {W3)
(SS) YIDELTA TIME (HOURS DY
- (DF A . , ;
4i|DIGEST FACTOR (g/L) o] 1798) / . ’5{ i
ISAMPILE COUNT RATE {Rs) 15256.80||SR-90 EFFICIENCY FACTOR jg'f) 0.4180
e {Lc) 1.23]Y-90 EFFICIENCY FACTOR {C2) 0.4660
{ST) Rmax NIA
(SD) IDETECTION LIMIT (Ld) 2.56
{TOC) {Sr-89/90 CONC In uCilg 8.7957E+00
{poc) 39/96
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
1Sr-89/90 CONC in pCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
“|RS*1000*DFA(C1+C2%(1-e to the power of {{-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / {TC - BKG * CT)*1.96)
iPercent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA ™ 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - 8T}/ 100
DETECTION
Sr-89/90 CONCENTRATION 8.80E+00 pCllg | LEVEL
40:35: RELATIVE COUNTING ERRCR 0.5% 1.48E-03
Satriplé HClg
BYA PERCENT CARRIER RECOVERY 90.5%
Analyst: AN DGG Date: 09-Apr-96
[Signature of Chemist: SLF Date: 4/ /94
SAMPLE.WB1 REV 1.2 22010NML |
2784

I'22010NWOUT\SR7287.WB1 04/09/96




WHC-SD-WM-DP-103, REV. 1

THE FOLLOWING ANALYSES WERE
RERUN AND INCLUDED IN THE DATA
PACKAGE, BUT THE RESULTS HAVE NOT
BEEN REPORTED IN THE FINAL
SUMMARY REPORTS.
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WHC-SD-WM-DP-103, REV. 1

THIS PAGE WAS INTENTIONALLY LEFT BLANK'
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M

215%{7% 15:13 | ~ WHC-SD-WM-DP-103, REV. 1 Page: ' ]
o LABCORE Data Entry Template for Worklist# 5359
Analyst: 2 Instrument: ABO0 /O Book# __ A &5

Method: LA-220-101 Rev/Mod -\
Worklist Comament: SRS0. DETERMINE SS USING LUDLUM. new

8 Type Sample# R A Tast Matrix Group¥# Projact

i STD : @®@SR90-01 SOLiD

2 BLNK-PREP @SR90-01 SCLID

3 BLNK/BKG i '@SRSO-Ol SOLID

4 SAMPLE 8957004187 0 Z @SR90-01 SOLID 95000229 BY-106
Analytes Requested: SR90-01 , SRS0-01C, SR90-01E

5 DUP 895T004187 0 Z ®@SR90-01 SOLID

6 SAMPLE S95T004188 ¢ Z @SR90-01 SOLID 95000229 BY-106
Analytes Regquested: SRS0-01 , SRS0-01C, SR90-01E

7 DUP £95T004188 0 Z @SR90-01 SOLID

8 SAMPLE 595T004189 0 Z @SR90-01 SOLID 95000229 BY-106
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

9 DUP S95T004189 0 Z @SR90-01 SOLID

10 SAMPLE 8957004190 0 Z @SR90-01 SOLID 95000529 BY-106

Analytes Requested: SR30-01 , SRS%0-01C, SR90-01E

11 DUP 8957004190 0 Z ®@SR90-01 SOLID \ /
Final page for worklist # 5359
V(%D\L Orun, hﬂ.ﬂ.ﬁd"‘. 2-5-9 b ZO oo E %é.f 2,,;,4/ -.%é/?é
n:

Analyst Signature Date yst dignature Date

Data Entry Comments:
'rf\.ﬁ RPD s O PHER  aedd Y4/ ET e ot oF

boptraf Lo S s :5';-..._}{)/?.5“ el e rero o, vg%
2%

§ = Worklist Slot Number, R = Replicate Number, A = Aliguot Code.

DATA
NOT USED
IN PACKAGE
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WHC-SD-WM-DP-103, REV, 1

WORKBOOK PAGE: SAM4

LA-220-101 /D1 Sr-89/90 ; LA-220-101 {D-1), 102 {(E-3), 104 (D-1) SAMPLE
e, . IDETECTOR NUMBER 10|CARRIER ADDED in mL (CVA)
(TC} ROSS WEIGHT - (W2}
(CT), ARE WEIGHT w1)
(BK@E NET WEIGHT (W3)
(SS) DELTA TIME (HOURS D
(DF) g : S ‘."'J"'-
{(Da/L 21186 T
(Rs) 561.30[SR-90 EFFICIENCY FACTOR {c1)
(Lc) 1.70|lY-90 EFFICIENCY FACTOR (C2)
(ST) 45 Rmax
{SD} IDETECTION LIMIT {Ld)
FIME OF COUNT (TOC) ISr-89/90 CONC in uCilg 1.2968E+00
~IDATE OF COUNT (DOC) &

7 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
r-89/90 CONC in uCifg Replace RS with RMAX f RS<=L¢ and RS>=0 or Replace RS with L.c f RS<0

RS*1000*DFX(C1+C2*(1-e to the power of ((-natural iog 2)/64.2*DT)))*SS*DDF*REC*2220000)

NOTE: 64.2 = Half Life for Y-80 and Rec, = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

~IRelative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.98)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

INOTE: Expected weight = CVA * 0.1

Detection l.evels and Less Than Values are determined from Procedure LA-508-002.

Delta Time {hours) = {(DOC - SD}* 24) + (TOC - ST)/ 100

DETECTION
r-89/90 CONCENTRATION 1.30E+00 HCilg | LEVEL
RELATIVE COUNTING ERROR 2.7% B.08E-03
HCiig
PERCENT CARRIER RECOVERY 81.0%
Analyst: O W RAG Date: 06-Feb-96
Signature of Chemist: . SLF Date: 2/9/9L
SAMPLE . WB1 REV 1.2 2010NML
DATA
NOT USED
IN PACKAGE
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WORKBOOK PAGE: DUPS

WHC-SD-WM-DP-103, REV. 1

122010N\OUT\SR5359.WB 1

02/05/96

LA-220-1 01/D-1  Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 {D-1) DUP
CsgmaTyng e TIDETECTOR NUMBER 10ICARRIER ADDED in mL. (CVA) 1.000
nup ITOTAL COUNTS (TC) 27466 JGROSS WEIGHT (W2) 7.0548
: _~ACOUNT TIME in MINUTES {CT) 10fTARE WEIGHT {w1) 6.9721
{BACKGROUND In cpm (BKG) 8.0INET WEIGHT (W3) 0.0827
8L S ASAMPLE VOLUME in mL {SS) 0.250DELTA TIME (HOURS (DT; 10.87
DILUTION FACTOR _{DF) 13 i 2 e ““"‘_ e
IDIGEST FACTOR (giL) (DglL 2116 st SERLIR 4 T g
AMPLE COUNT RATE (Rs) 2738.60 R 90 EFFIC!ENCY FACTOR {C1) 0.4051
=H4CRITICAL LEVEL (Lc) 1.70]Y-90 EFFICIENCY FACTOR (C2) 0.4503
[TIME OF SEPARATION (ST) 15:45[Rmax N/A
: ik (SD 02/05/96 DETECTION LIMIT (Ld) 3.50
IME OF COUNT (TOC) 02:37[Sr-89/90 CONC in uClig 6.1980E+00
rap: . SDATE OF COUNT (DOCY}  02/06/96
iSample Count Rate (Rs) = (Totat Counts (TC) / Count Time (CT)) - Background in cpm (BKG}
Sr-89/90 CONC in pCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L if RS<0
- ZIRS*1000"DFA(C1+C2*(1-e to the power of {{-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
INOTE: 84.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
JPercent Canier Recovery = (Net Weight / Expected weight) * 100
HANOTE: Expected weight = CVA * 0.1
|Detection Levels and Less Than Values are determined from Procedure LA-508-002
e = JDelta Time (hours) = ((DOC - SD) * 24) + (TOC - 8T) /100
DETECTION
02!05196 [Sr-89/90 CONCENTRATION 6.20E+0D pCiIg_| LEVEL
IRELATIVE COUNTING ERROR 1.2% 7.92E-03
plg P 1 pCilg
BY-106 IPERCENT CARRIER RECOVERY 82.7%
HAnalyst: A RAG Date; 06-Feb-96
uggnature of Chemist: ﬁ( SLF Date: 2.(9/9
SAMPLEWB1 REV 1.2 22010NML
DATA
NOT USED
IN PACKAGE
2789




WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: SAMS
LA-220-101 /D-1  Sr-89/90 : LA-220-101 (D-1), 102 {E-3), 104 (D-1) SAMPLE
i ype <. ADETECTOR NUMBER 10|CARRIER ADDED in mL (CVA)
3291GROSS WEIGHT (W2)
ARE WEIGHT w1y 3. 4781
BACKGROUND in cpm (BKG) NET WEIGHT ' (W3) 0.0863
= ZISAMPLE VOLUME in mL (SS) DELTA TIME (HOURS . DT 12.00
DILUTION FACTOR (DF) L
s %nessr FACTOR {g/L} (D giL 198280 7 o 0 ‘%K‘%i%‘/’//
SAMPLE COUNT RATE {Rs)|  4324.90|SR-950 EFFICIENCY FACTOR (c1)| . 0.4051

OTAL COUNTS {rc)
¢ ACOUNT TIME in MINUTES (Cﬁl

RITICAL LEVEL . {Lc) (c2) 0.4503

IME OF SEPARATION (ST) N/A

IDATE OF SEPARATION (sD)l; (Ld) 3.50

F‘IME OF COUNT (Toc) 1.0056E+01
... |DATE OF COUNT (DOC)

/IISr-89/90 CONC in UCilg Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DF/((C1+C2*(1-2 to the power of ({(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of {(TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1 '

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)} * 24) + (TOC - 8T}/ 100

DETECTION
Sr-89/90 CONCENTRATION 1.01E+01 pclg | LEVEL
RELATIVE COUNTING ERROR 0.9% 8.14E-03
p uCilg
APERCENT CARRIER RECOVERY 86.3%
lanatyst: o A RAG Date: 06-Feb-96
|_S£mature of Chemist: N M’ } SLF Date: 2/9 /94
SAMPLE WB1 REV 1.2 22010NM
DATA
NOT USED
IN PACKAGE
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WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: DUPY

LA-220-101/ D-1 Sr-89/90 : LA-220-101 (D-1}, 102 {(E-3), 104 (D-1)
¥ Tpe, 7 IDETECTOR NUMBER 10|CARRIER ADDED In mL
DupP TOTAL COUNTS (TC) GROSS WEIGHT
ook Eist - - | COUNT TIME In MINUTES €T TARE WEIGHT
5459 BACKGROUND in cpm {BKG) NET WEIGHT
2 Teat Cta - ASAMPLE VOLUME In mL {585) 250 DELTA TIME HOURS
SR90—01 [LUTION FACTOR {DF) i
B ZIDIGEST FACTOR (g/L) (D g/l : dic o ey B
soun AMPLE COUNT RATE (Rs 3130.50 R-90 EFFICIENCY FACTOR (c1) 0.4051
7 y Niimber.” . “ICRITICAL LEVEL ’ {Lc) 1.70[)Y-90 EFFICIENCY FACTOR {c2) 0.4503
ssaooasa IME OF SEPARATION iRmax ) N/A
Rt L IDATE OF SEPARATION §|DETECTION LIMIT (Ld) 3.50
0 IME OF COUNT 515r-89/90 CONC in uCiig 8.0047E+0D
i SAmple Trep .. ADATE OF COUNT '

ASample Count Rate (Rs) = (Total Counts {TC) / Count Time {CT)) - Background in cpm (BKG)
Sr-89/80 CONC in pCifg Replace RS with RMAX If RS<=Lc and RS>=0 or Replace RS with Lc fRS<0
RS*1000*DF/{(C1+C2*{1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0,1000))
Relative Counting Error = The Square Root of {{TC + BKG * CT)/ (TC - BKG * CT)*1.96)
Percent Carrier Recovery = {Net Weight / Expected weight) * 100

+INOTE: Expected weight = CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,
“1Delta Time (hours) = ((DOC - SD) * 24) + (TOC - 8T}/ 100

DETECTION
Sr-89/90 CONCENTRATION 8.00E+00 uciig | LEVEL
RELATIVE COUNTING ERROR 1.1% 8.95E-03
ucCilg
PERCENT CARRIER RECOVERY 84.1%
Analyst: . il : RAG ‘ Date: 06-Feb-96
Signature of Chemist: . )L?’ _SLF : Date: 2/9/9¢
SAMPLEWB1 REV 1.2 2010NML
DATA
NOT USED
IN PACKRGE

2791

1'\22010N\OUT\SRS353.WB1 02/06/96




ByICk oF
LABCORE Data Entry Template for Worklist# 386 !
Analyst: E}K [ Instrument: ABOO _ /2 Method: LA-220-101 ﬂ'l
Worklist Comment: See Scot Fitzgerald for sample size, WHC-SD-WM-DP-103, REV. 1
Seg Type Sample# 'Test Matrix Actual Found DL Unit
1 BLNK-PREP @SR90-01 SR90~-01  SOLID N/A __ uCi/g
1 BLNK-PREP @SR90~01 SRY0-01C  SOLID N/A % Rec
1 BLNK-PREP @SR90-01 SR90-01E  SOLID N/A % Ct.
28 <185 & @SR90-01 SR90~01  SOLID N/A  uCi/g
2 STD @SR90-01 SR90-01C  SOLID N/A __ % Rec
2 STD @SR90~01 SR90-01E  SOLID N/A % Ct.
3 SAMPLE $94T000374 @SR90-01 SR90-01  SOLID N/A uci/g
3 SAMPLE $94T000374 @SR90-01 SR90~01C  SOLID N/A % Rec
3 SAMPLE 5947000374 @SR90~01 SR90-01E  SOLID N/A % Ct.
4 DUP §94T000374 @SR90-01 SR90-01  SOLID N/a___ uci/g
4 pup 594T000374 @SR90-01 SR90-01C  SOLID N/A % Rec
4 pup S947T000374 @SR90-01 SROO-01E  SOLID N/A % Ct.
5 SAMPLE S94T000375 @SR90-01 SR90-01  SOLID N/A uci/g
5 SAMPLE S94T000375 @SR20-01 SR90-01C SOLID N/A % Rec
5 SAMPLE $94T000375 @SR90-01 SR90-01E  SOLID N/A $ Ct.
6 DUP $54T000375 @SR90O-01 SR90-01  SOLID N/A ___ uci/g
6 DUP $94T000375 @SR90-01 SR90-01C  SOLID N/A % Rec
6 DUP $94T000375 @SR90-01 SR90-01E  SOLID N/A % ct.
o'
=38
S5
2z
Data Entry Comments: ,
So-—-i‘a_l-c- 3K WS be rerans  diw Sfom
hioh RPD. DJ/%/
v ~

Units shown for QC (SPK) may not reflect the actual units. Page: 1
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WHC-SD-WM-DP-103, REV, 1
LABCORE Data Entry Template for Worklist# 386

Analyst: AV (. Instrument: ABOO 12 Method:  LA-220-101 O-1 .
Worklist Comment: See Scot Fitzgerald for sample size.

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

Final page for worklist # 386

-0 95

Analyst Sign¥ture ‘ - Date

/—//-—75/
/L/ "o —_—

‘}\i\%‘a@ <
W NE
N
A\
Data Entry Comments:
Unirs shown for QC (SPK) may not reflect the actual units. Page: 2
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VIO YWII-LIr = 1UQ, Y, |

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY -
RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-SOLIDS ERR
TEST CODE: @SR90-01 SAMPLE POINT: 0
INSTRUMENT: wB27811 SAMPLE PREP: 0
ANALYST: AKL BATCHID: 0
ANALYSIS DATE:  January 11, 1985
UNITS: 1 |
SAMPLE TYPE SAMPLE NO. ANALYTE RESULT #1 | DUPLICATE |AVERAGE RPD% % REC DETLIM _|%CT ER
STANDARD * 51B62 Sr-90 1.01E-03 ; 91.3%]| 219E-08 2.0%]
BLANK S94T374 S8 1.25E-03 247E-03{ 132.7%]
SAMPLE 1 5947374 Sr-5( 6.92E-01 8.72E-01 5.82E-01 2.9% 2.16E-03 2.4%
DUPLICATE 1___|594T374 Sr-o ZAZED3|  2.4%
SAMPLE 2 S94T375 Sr-90 41.78E-01 2.54E-01 2.16E-01 36.2% 1.99E-03 4.6%
| DUPLICATE2 __ |594T1375 $r.50 2.03E03| __ _3.5%
ISTANDARD END R
STDID: STD VOL.:
STANDARD [1] 1.000
NARRATIVE;: Analyst Comments:

-

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES,
* RESULTS FOR STANDARDS ARE IN uCl/mL

=
Form Completed By: _MC BIERMAN Signature: /22 /K8 3 ol ALk Date: __ 01/11/95
Chemist Approval: . SL FITZGERALD Signature; ’_22‘1 W Date: /7 //55]
% d
Revision 2,1 ’

DATA
NOT USED
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TEGH INFO:

[ [Solid-Elank Run:

_J[EolidSample Run 2:

= ‘ {Liquids Standard Run
24

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME In mL,

INFUT
TOTAL COUNTS
COUNT TIME In MINUTES

BACKGROUND In cpm’
SAMPLE VOLUME In mi,

~ T otid-Duplicate Run 2:

INPUT
TOTAL COUNTS
GOUNT TIME in MINUTES
BACKGROUND in opm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (gL}
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED inmL
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-60 EFFICIENGY FACTOR
Rmax
DETECTION LIMIT
Sr-3920 CONC inuClg
Relative Counting Error
Percent Cartier Recovery

DILUTION FACTOR DILUTION FACTOR
DIGEST DILUTION FACTOR DIGEST FACTOR (g/L)
2] SEPARATION TIME SEPARATION TIME
2] SEPARATION DATE SEPARATION DATE
2] TIME OF COUNT TIME OF COUNT
DATE OF COUNT DATE OF COUNT -
CARRIER ADDED in mL CARRIER ADDED In mL
GROSS WEIGHT GROSS WEIGHT
TARE WEIGHT TARE WEIGHT
STANDARD VALUE
L RE‘;#IEQTA RESULT
SAMPLE COU TE 9.55E402 SAMPLE COUNT RATE 1.20E+00
CRITHCAL LEVEL 3.90E-01 CRITICAL LEVEL 9.90E-01
NET WEIGHT ).0962 NET WEIGHT }.0955
DELTA TIME (hours) F a7 DELTA TIME {houes) 30
SR-90 EFFICIENCY FACTOR 42 SR-80 EFFICIENCY FACTOR .42
Y-90 EFFICIENCY FACTOR 047 Y-80 EFFICIENCY FACTOR AT
Rmax N/A Rimax N/A
] DETECTION LIMIT 2.07 DETECTION LIMIT 2.07
Sr-80/90 CONC In pCimL | 1.ME03 | Sr-89/00 CONCIn pCilg 1.25E03
Relative Counting Error 2.0% Relative Counting Error 132.7%
Percent Camier Recovery 85.2% Petcent Camier Recovery 95.5%
Eolid.Samgle Run: ] Elid-ﬂuﬁlfcate Run:
INPUT } INPUY
TOTAL COUNTS TOTAL COUNTS
COUNT TIME In MINUTES _ COUNT TIME in MINUTES
BACKGROUND in cpm BACKGROUND in cpin
SAMPLE VOLUME in mL. SAMPLE VOLUME In mL.
b DILUTION FACTOR DILUTION FACTOR
.\I DIGEST FACTOR (giL) DIGEST FACTOR (g/L}
SEPARATION TIME SEPARATICN TIME -
&L SEPARATION DATE SEPARATION DATE
(411 TIME OFF COUNT TIME OF COUNT
DATE OF COUNT DATE OF COUNT
CARRIER ADDED in ml CARRIERADDED in mL.
e s GROSS WEIGHT GROSS WEIGHT
75 o TARE WEIGHT TARE WEIGHT
A
'g, cz\ RESULT RESULT
(AT - SAMPLE GOUNT RATE §.65E+02 SAMPLE COUNT RATE S5EH02Z
? ™ CRITICAL LEVEL D.90E-01 CRITICAL LEVEL .50E-01
g < NET WEIGHT 0.0857 NET WEIGHT 0558
™ DELTA TIME fhours) 5.55 DELTA TIME (hours} .80
SR-90 EFFICIENCY FACTOR 0.42 SR-00 EFFICIENCY FACTOR .42
¥-80 EFFICIENCY FACTOR 0.47 ¥Y-90 EFFICIENCY FACTOR 0.47
Rmax N/A Rmax | NIA
DETECTIONLIMIT - 07 DETECTION LIMIT 2.07 ‘
Sr-89/00 CONGC in pCig .6.92E01 8r-89/90 CONC in pCifg 672601 |
Refative Counting Ermor 4% Relative Counting Error 24%
Percent Carrier Recovery 95.7% Percent Carrier Recovery 95.6%
e
orm Complated By: MC BIERMAN Signaturev’/ £ A - — Dats: 11=Jan-g5
IChamist Approval: SL FITZGERALD Signature: Datw: _ /=/1- 5

Revision 2.1

/

1 |Liguids Standard End

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in mi,

. DILUTICN FACTOR

DIGEST DILUTION FACTOR

SEPARATION TIME

SEPARATION DATE

TIME OF COUNT

DATE OF COUNT

CARRIER ADDED in mL

GROSS WEIGHT

TARE WEIGHT

STANDARD VALUE
RESULT

SAMPLE COUNT RATE

CRITICAL LEVEL

NET WEIGHT

DELTA TIME (houys)

SR-90 EFFICIENCY FACTOR

Y-90 EFFICIENCY FACTOR

Rmax

DETECTION LIMIT

Sr-89/00 CONC In pCifmL

Refative Counting Eror

Percent Canier Recovery

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR {g.)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED inmL
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
8R-90 EFFICIENCY FACTOR
¥-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/20 CONC in uClig
Retative Counting Error
Percent Carrier Recovery

2,60E+02

S0E- |

,0958 -

0.42
0.47

N/A
2.07

=

95.6%

1 ‘A3Y ‘04-da-WM-0S-OHM




WHC-SD-WM-DP-103, REV. 1 p

Sr-89/90 LA-220-101 D-1), 102 (E-2), 104 (D-1) LIQUIDS STANDARD _

HDETECTOR NUMBER T2 [CARRIER ADDED in mL
STANDARD TOTAL COUNTS ack mﬁ_ GROSS WEIGHT
: . S4|COUNT TIME in MINUTES (*1)]
R *«%@63’&%%:%?‘;5 #HBACKGROUND In cpm {BKG}
S : 35 SAMPLE VOLUME in mL {S8)}
Y sasa-mm S2HDILUTION FACTOR ({DF)
i % T DIGEST DILUTION FACTOR DDF
LiaQulp SAMPLE COUNT RATE {Rs)
# SEnH|CRITICAL LEVEL (L)
£ daiis U SEPARATION TIME (ST _
B R PR ISEPARATION DATE SD TION LIMIT Ld 2.07
S wszzsﬁg@,gw TIME OF COUNT (TOC) . in = ’
3 S DATE OF COUNT DOC

5 -‘3??::?&?“#\1(&;335% i
85 SRR Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Zrze DT HAIGhs G ElSr-89/90 CONC in uClifmL REPLACE RS WITH RMAX IF RS<=L¢AND RS>=0 OR REPLACE RS WITH Le IF RS<0
ST SRIRS*DF*DDF*1000/({C1+C2*(1-e to the power of ({-natural log 2)/64.2*DT)))*SS*REC*2220000)
ZJNOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carriar Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time (hours) = (DOC - SD) * 24) + (TOC - ST) / 100
VRESULTS v DETECTION
Sr-89/90 CONCENTRATION = T.01E-03 pCHmL ] LEVEL
[RELATIVE COUNTING ERROR__= _20% 1 2.19E-08
pCYL
PERCENT CARRIER RECOVERY = 86.2% : ]

e ]
Data Entry by: MC BIERMAN MJH,,{ o~ 1 ) Date: 11-Jan-85
IApproved by: S FITZGERALD )f/ ’}% Date: (- H=-5
FormWB Rev. 2.1 220-10n_W8 [ '

DP\TPS\ €D
NOT U
* {N PACKAGE
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WHC-SD-WM-DP-103, REV, 1
Sr—89!90 LA-220-101 (D-1), 102 (E:2), 104 (D-1)

LA—ZZO-‘IM ! D-‘t

1.20}SR-90 EFFICIENCY FACTOR {C1) 0.4180
0. QQHY—SO EFFICIENCY FACTOR | (C2) 0.4660

INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT}/ (TC - BKG * CT)*1.95)
Percent Carrier Recovery = {Net Weight / Expectad weight) * 100
NOTE: Expected weight = CVA * (.1
Detection Levels and Less Than Values are detarmined from Procedure LA-508-002.

Delta Time (hours) = ({(DOG - SD) * 24) + (TOC - ST} / 100
v RESULTS v DETECTION
lsr-89/90 CONCENTRATION = 1.25E-03 | uCiig | LEVEL
[RELATIVE COUNTING ERROR = T32.7% 1 2.47E-03
ucig
[PERCENT CARRIER RECOVERY = G.5% |
W ]
Ipata Entry by: MCBIERMAN #7277/ ¥ Sae o -—th 2 Date: 11-Jan-95
IApproved by: SL FITZGERALD A Js Date: N
Form WB Rev. 2.1 220-10n_WB : Page 10f1
DATA
NOT USED
N PACKAGE
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I T

\FE C-SD-WM-DP-103, REV. 1
LA-220-101/ D1 Sr-89/90 : LA-220-101 (D-1), 102 (E- ), 104 {D-1 !
e RS DETEC TOR NUMBER kY nm
B SAMPLE ITOTAL COUNTS (TC) S IGROSS WEIGHT
x 2 s
3 COUNT TIME in MINUTES (CT) TARE WEIGHT
L IBACKGROUND in cp BKG NET WEIGHT
; Nk SAMPLE VOLUME in mL (SS) DELTA TIME (HOURS
D SRO0. (DF) *
R DDF 2k
| SOLD SAMPLE COUNT RATE (Rs) 664.90|SR-20 EFFICIENCY FACTOR | (C1) 0.4180
SN ame s CRITICAL LEVEL S99 1Y-80 EFFICIENCY FACTOR [ (C2) 0.4660
SRSy i SEPARATION TIME : N/A
Osiment adee s ISEPARATION DATE JDETECTION LIMIT ({Ld) 207
We2rats: s in uGiflg
: (DOC) F:iii
3 Samp!e Count Rate (Rs) = (Total Counts (TC)/ Count Time (CT)) - Background in cpm (BKG)
1£]|Sr-89/90 CONC in Cifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DF/(C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
ZINOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Canier Recovery ((W2-W1) / {CVA * 0.1000))
Relative Counting Error = The Square Root of (TC + BKG * CT)/(TC - BKG* CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Detta Time (hours) = (DOC - SD) * 24) + (TOC - ST) / 100
VRESULTS v : DETECTION
I&BQ!QO CONCENTRATION = 6.92E-01 I uCilg —I LEVEL
[RELATIVE COUNTING ERROR__= —_24% ] 2.16E-03
— KCifg
IPERCENT CARRIER RECOVERY = 95.7% |
7
IData Entry by: MC BIERMAN Z7C Siuta 4+ 4 Date: 11-Jan-g5
Appraved by: SL FITZGERALD - Date: [=l-Ts
Form WB Rev. 2.1 220-10n_WB ) Page 1 of 1
DATA
NOT USED
IN PACKAGE




DUPLICATE _

=ICARRIER ADDED in mL {

BN

ITOTAL COUNTS TC)&

6|GROSS WEIGHT

" COUNT TIME in MINUTES

BACKGROUND in cpm

~ 5.80
R

R g

A

2292 IRmax

I

Parcent Carmier Recovary = {Nat Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

H10/05 |[DETECTION LIMIT
vl

0.99|[Y-90 EFFICIENCY FACTOR | (C2) 0.4560
NIA

(Ld 2.07

n PGy, . B.7 10001

Datection Levels and Less Than Values are determined from Procedure LA-508-002.

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm {BKG)

Sr-89/90 CONC in pCiig Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000DF/((C1+C2*%(1-e to the power of ((-naturat jog 2)/64.2*DT))*SS*DDF*REC*2220000)

=INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery (W2-W1) / (CVA * 0,1000))

Relative Counting Error = The Square Root of {(TC + BKG * CT)/ (TC - BKG * CTy".96)

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - §T) / 100
v RESULTS v : DETECTION
|Sr-89/90 CONCENTRATION = 6.72E-01 uCilg | LEVEL
RELATIVE COUNTING ERROR = Z4% ] 2.12E-03
uCiig
[PERCENT CARRIER RECOVERY = 56.6% ]
o ]
Data Entry by: MC BIERMAN 74 Oy Date: 11-Jan-95
Approved by: SL FITZGERALD Date: f=f =9
Form WB Rev. 2.1 220-10n_WB | Page 1of1
DATA
NOT USED
IN PACKAGE

2'799




{A-220-101 /D1 Sr-89/90 : LA-220-101 (D1
- S nhes TRt IDETECTOR NUMBER
[ SAMPLE JTOTAL COUNTS
ST AR ey

52

£ o |COUNT TIME in MINUTES

102 (¥4 ﬁE)IBVM-DP-'IOS. REV. 1 oL |

7 12|CARRIER ADDED inmL

IBACKGROUND in cpm
|SAMPLE VOLUME in m.
LUTION FACTOR
[DIGEST DILUTION FAGTOR NI S
JSAMPLE COUNT RATE 185.70fSR-90 EFFICIENCY FACTO _(C1) 0.4180
FSNHCRITICAL LEVEL 0.99}¥-90 EFFICIENCY FACTOR _(C2) 0.4660
54 THIE SEPARATION TIME Rmax N/A
SIS CISEPARATION DATE 35IDETECTION LIMIT Ld) 207
VB27B1E - TIME OF COUNT 207Sr-89/90 CONC in uCilg 1.7822F-01
* - {DATE OF COUNT 5]

1Sr-89/20 CONC in pCilg Repiace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0

FRE*1000"DFA{C1+C2*(1-e to the power of {(-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
HJNOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Camier Recovery ((W2-W1) / (CVA * 0.1000))
_Relative Counting Error = The Square Root of {(TC + BKG * CT) / (TC - BKG * CT}*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508:002,

Delta Time (hours) = (DOC - SD} * 24) + (TOC - ST) /100 .
vRESULTS v DETECTION
|sr-89/90 CONCENTRATION = 1.78E-01 uCilg | LEVEL
|RELATIVE:COUNTING ERROR = 4.6% i 1.99E-03
— pCifg
[FERCENT CARRIER RECOVERY_= . 97.7% - ‘ ]
. ]
1Data Entry by: MCBIERMAN 72/ 54 Orp v ek A ’ Date: 11-Jan-95
roved by: SL FITZGERALD LF Date: [~ M-
Form WB Rev. 2.1 220-10n_WB { ) Page 10of1
DR
N pACKCE
W EeR
2800




LA220.901 /DA, _Sr.89190; LA-220-401 (D1 "DP-103, REV. 1 [ ourLicate
e : #{CARRIER ADDED in mL -
IGROSS WEIGHT

|SAMPLE COUNT RATE , SR-QO EFFICIENGY FACTO (C1)

TCRITICAL LEVEL 99|[Y-90 EFFICIENCY FACTOR _(C2)
ISEPARATION TIME - d

Retatlve Countlng Error = The Square Root of {(TC + BKG* CT)/(TC - BKG* CT)*1 96)
Percent Cartier Recovery = (Net Weight / Expected weight} * 100
NOTE: Expected weight = CVA* 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = (DOG - SD) * 24) + (TOC - ST) /100
v RESULTS v DETECTION
|sr-89/90 CONCENTRATION = 2.54E-01 uGilg | LEVEL
[RELATIVE COUNTING ERROR = 0% ] 2.03E-03
’ ucCig
PERCENT GARRIER RECOVERY = G5.6% ]
2
Data Entry by: MC BIERMAN AP D ' Date: 11-Jan-95
roved by: SL FITZGERALD 'ﬁﬁ Date: =i =95
Form WB Rev.2.1 220-10n_WB 1 Page 1of 1
DATA
NOT USED
N PACKAGE

2501




WESTINGHOUSE HANFORD COMPANY WHC-SD-WM-DP-103, REV. 1

222-S LABORATORY
RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-SOLIDS ERR
TEST CODE:  @SR90-01 SAMPLE POINT: 0
INSTRUMENT:  WB27811 SAMPLE PREP: 0
ANALYST: DCcD BATCH ID: 0
ANALYSIS DATE: _ January 6, 1985
uNITs: [ ucig _ 1
SAMPLE TYPE SAMPLE NO. ANALYTE RESULT #1 I DUPLICATE |AVERAGE |RPD% % REC DETLIM _[%CTER
STANDARD * 51852 Sr-90 1.02E-03 81.9%| 1.62E-08 2.0%
BLANK S94T349 Sr-90 1.9CE. .T7E-04 46.1%
SAMPLE 1 S94T345 Sr-30 ' 8.81E-01 6.53E-01 "~ TH7E-01 29.8% B.TAE-04 1.6%
DUPLICATE 1 S94T7343 S5r-30 8.78E-04 41.8%
SAMPLE 2 N/A NIA
[STANDARD END
STD ID: STD VOL.:
|STANDARD 0 1.000
L
NRRATIVE: Analyst Comments:
ErE 2 B RS b L T

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
* RESULTS FOR STANDARDS ARE [N pCifmL

7 .
Form Completed By: _ MC BIERMAN Signature P A & Jr g flopoe o Date: _ 01/06/36
IChemlst Approval: SL FITZGERALD Signature: ,gﬂ’ Date: [ e
Revislon 2,1
|
WD
NG
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NFO:

Eolid-SamEle Run 2:

| Eolid-puplicate Run 2;

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (g1.)
SEPARATION TIME
SEPARATION DATE
TIME OF CQUNT
DATE Of COUNT
CARRIER ADDED in mt
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours}
ER-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-88/90 CONC in uCifg
Relative Counting Emor
Percent Carrier Recovery

| TECH |
;| {Liquids Standard Run ] [Solid-Blank Run:
INPUT INPUT
TOTAL COUNTS TOTAL COUNTS
COUNT TIME In MINUTES COUNT TIME In MINUTES
BACKGROUND n cpm BACKGROUND In ¢pm
SAMPLE VOLUME In mL SAMPLE VOLUME in mL
DILUTION FACTOR DILUTION FACTOR
DIGEST DILUTION FAGTOR DIGEST FACTOR (g/L)
SEPARATION TIME SEPARATION TIME
SEPARATION DATE SEPARATICN DATE
TIME OF COUNT TIME OF COUNT
DATE OF COUNT DATE OF COUNT
CARRIER ADDED fn mL CARRIER ADDED in mL
GROSS WEIGHT GROSS WEIGHT
o TARE WEIGHT TARE WEIGHT
St STANDARD VALUE
i RESULT RESULT
SAMPLE COUNT RATE 9.85E+02 SAMPLE COUNT RATE 3.40E+00
CRITICAL LEVEL 7.38E01 GRITICAL LEVEL 7.38E-01
NET WEIGHT 0.0575 NET WEIGHT G.0959
DELTA TIME (hours) 587 DELTA, TIME {hours) 583
SR-90 EFFICIENCY FACTOR | 0.42 SR-90 EFFICIENCY FACTOR 042
Y-80 EFFICIENCY FACTOR [ 0.47 Y-80 EFFICIENCY FACTOR 0.47
Rmax N/A Rinax NIA
DETECTION LIMIT 1.57 DETECTION LIMIT 1.57
Sr-89/90 CONC In pClimL | 1.02E-03 $r-89/90 CONC In uCig 1.90E-03
Relative Counting Eror 2.0% Retfative Counting Eror 46.1%
Percent Carrier Recovery $7.5% Percent Carrier Recovery $6.5%
Eolid-SamEte Run:
INPUT INPUT
TOTAL COUNTS TOTAL COUNTS
COUNT TIME in MINUTES COUNT TIME In MINUTES
BACKGROUND in cpm BACKGROUND In cpm
SAMPLE VOLUME In mL SAMPLE VOLUME in mL
DILUTICN FACTOR DILUTION FACTOR
DIGEST FACTOR (ght) DIGEST FACTOR (g}
SEPARATION TIME SEPARATION TIME
SEPARATION DATE SEPARATION DATE
TIME OF COUNT TIME OF COUNT
DATE OF COUNT DATE OF COUNT
CARRIER ADDED in mi GARRIER ADDED In ml
GROSS WEIGHT GROSS WEIGHT
—z‘ A TARE WEIGHT TARE WEIGHT
Qo
“0 oA RESULT RESULT
'Jc"-_, e SAMPLE COUNT RATE 1.58E+03 SAMPLE COUNT RATE 1.16E+03
n* CRITICAL LEVEL 738E01 CRITICAL LEVEL 7.38E-01
? m NET WEIGHT 0.0958 NET WEIGHT 0.0945
O DELTA TIME (hours) 6.25 DELTA TIME (hotrs) £.58
M SR-90 EFFICIENCY FAGTOR |_0.42 SR-90 EFFICIENCY FACTOR [_0.42
¥-90 EFFICIENCY FACTOR [ 047 Y-90 EFFICIENCY FACTOR | _0.47
Rmax NIA Remax NIA
DETECTION LiMIT 1.57 CETECTIONLIMT 1.57
$7-89/90 CONG In WClig 5.81E.01 $r-89/90 CONC In ptiig 6.53E.01
Relative Counting Emor 1.6% Retative Counting Eror 1.8%
Percent Carrier Recovery 95.9% Percent Carrier Recovery M.5%
|Form Completed By: MC BIERMAN
[Chemist Approvat: SL FITZGERALD

Revislon 2.1

e ——

INPUT

TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in mL
OILUTICN FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In mi
GROSS WEIGHT
TARE WEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
$SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rman
DETECTION LIMIT
Sr-83/90 CONC in pClfml.
Relative Counting Emos
Percent Cartter Recovery

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME inmL
DILUTION FACTOR
DIGEST FACTOR (gL)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED inmL
GROSS WEIGHT
TARE WEIGHT

RESULY

SAMPLE COUNT RATE

CRITICAL LEVEL

NET WEIGHT

DELTA TIME (hours) '

SR-90 EFFICIENCY FACTOR

Y-90 EFFICIENCY FACTOR

Rmax

DETECTION LIMIT

Sr-89/20 CONC in pCifg

Relative Counting Etror

Percent Carrler Recovery

| Eoﬁd-ouélicate Run: [ Eﬁulds Standard End |

} ‘A3H €04-dA-WM-AS-OHM




LA-220.101/D1  Sr.89/90:

: LA-220-101 (D-1), 102 (E

WHC-SD-WM-

™ *ﬁ%\“‘iﬁ .

H{sr-89/90 CONG In iCilg

NOTE: Expectad welght = CVA * 0.1
Detaction Levels and Less Than Values are determined from Procedura LA-508-002,

Daelta Time (hours) = ((ROC - SD) * 24) + (TOC - ST} / 100

Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with

S{RS*1000*DF/((C1+C2*(1-6 to the power of ((-nathaI log 2)/64.2*DT))y*SS*DDF*REC*2220000)

% : = Fractional Carriar Recovery ((W2-W1} / (CVA * 0.1000}}
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.86)
Percent Carriar Recovery = (Net Waeight / Expectad weight) * 100

v RESULTS v DETECTION
[sr-89/90 CONCENTRATION = 1.90E-03 i uCilg | LEVEL
[RECATIVE COUNTING ERROR = 46.1% | 8.77E-04

—— fCifg
[FERCENT CARRIER RECOVERY_= 96.9% ]
IData Entry by: MC BIERMAN A/ e f end Data: 06-Jan-95
roved by: . SL FITZGERALD . Dats: S 9*@_5_’
Form WB Rev. 2.1 220-10n_WB f Page 1of1
DATA
| NOT Usgp
N PACKAGE
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WHC-SD-WM-DP 103 REV 1

LA-ZZO-‘IO‘I I D-‘l Sr-89/90 : LA-220-101 (D-1), 102 (E-2), 104 (D1 SAMPLE
. T DETECTOR NUMBER P RIER ADDEL
TOTAL COUNTS o S ROSS WEIGHT
S "‘\"*‘1 COUNT TIME in MINUTES GITARE WEIGHT

SINET WEIGHT

'E VOLUME in mL
ON FACTOR
FAGTOR (gL}

' SAMPLE COUNT RATE

SR-QO EFFICIENCY FACTOR
¥-90 EFFICIENCY FACTOR | (C2) 0.4680

Rmax N/A
5 SEIDETECTION LIMIT (Ld) 1.57
47/355r-85/50 CONC in pCilg B.B147E-01]

SINOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Reoovery {(W2-W1) 7 (CVA * 0.1000))
Relative Counting Emmor = The Square Root of ((TC + BKG * CT)/(TC - BKG * CT)*1.86)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
vRESULTS v DETECTION
[sr-89/90 cONCENTRATION = - 8.81E-01 | uGilg | LEVEL
RELATIVE COUNTING ERROR__= T6% ] 8.73E-04
~ HCifg
PERCENT CARRIER RECOVERY = 56.9% ]

MC BIERMAN 7, / & f £ ert 4-4}—.,. e Date: 06-Jan-95

A —  SLFITZGERALD _ Date: /= =
Form WB Rev. 2.1 220-10n_WB Page 10of1
DATA
NOT Usgp
N FACKAGE

28035




WHC-SD-WM-DP-103, REV. 1

LA-220-1 01 / D-1 Sr-89190 LA-220-101 {D~1), 102 (E-z 104 (D-1) DUPLICATE
UMBER TIICARRIER ADDED in mL {CVA] e
(1C) l= JGROSS WEIGHT (W2)] S
cn} §TARE WEIGHT Wil A
(BKG)} BINET WEIGHT (W3) 0.0945
ISAMPLE VOLUME in mL (55) A 00 DELTA TIME (HOURS DT 6,58
ILUTION FACTOR (DF o R 5
5 DIGEST FACTOR (g/L)
0.4180
TJCRITICAL LEVEL 0.4660
SEPARATION TIME N/A]
- 1.67
o Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc #f RS<0
Rs*1ooo'D:—'.'((c1+cz*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
HINOTE: 64.2 = Half Life for Y-80 and Rec. = Fractionat Carrier Recovery ((W2-W1) / (CVA * 0,1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expectad weight) * 100
NOTE: Expected weight = CVA * 0.1
Detaction Levels and Less Than Values are determined from Procadure LA-508-002,
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - 8T)/ 100
v RESULTS v DETECTION
{Sr-89/90 CONCENTRATION = 6.53E-01 ucilg LEVEL
[RELATIVE COUNTING ERROR__ = 1.8% 8.78E-04
—_— HCig
[PERCENT CARRIER RECOVERY = 04.5%
e
|oata Entry by: MC BIERMAN Y NE S e i Date: 06-Jan-95_
Approved by: SL FITZGERALD ==t/ Date; /- 2= 95—
Form WB Rev. 2.1 220-10n_WB ) / ! Page 1of1
PACKAGE

X
€
&
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Wﬁ%@%@‘%‘?ﬁﬁ%mgi

y /L&

345 o
Analyst: AV (- strument: AMOI Method: ~ LA-953-103 [4—
Worklist Comment: See chemist for sample size. --LLF WHC-SD-WM-DP-103, REV. 1
Seg Type Sample# Test Matrix Actual Found DL  Unit
1 BLNK-PREP @AM24101 AM24101  LIQUID N/A  uCi/r
1 BLNK-PREP @AM24103 AM24101E  LIQUID N/A % ct.
1 BLNK~PREP @AM24101 AM24101T LIQUID N/A % Rec
2 s;p FBHBYR @AM24101 AM24101  LIQUID N/A  uCi/r
2 8TD @aM24101 AM24101E LIQUID N/A % Ct.
2 STD @AM24101 AM24101T  LIQUID N/A % Rec
3 SAMPLE $94T000389 @AM24101 AM24101  LIQUID N/A uei/r
3 SAMPLE S94T000389 @AM24101 AM24101E  LIQUID N/A % Ct.
3 SAMPLE $94T000389 @AM24101 AM24101T  LIQUID N/2 % Rec
4 pup S94T000389 @AM24101 AM24101  LIQUID N/A___ uci/r
4 DUP S94T000389 @AM24101 AM24101E  LIQUID N/A % ct.
4 pup §947T000389 @AM24101 BM24101T LIQUID N/A % Rec
Final page for worklist # 345
&mm [-4-95"
Analyst Signature Date
/- 965

”7%0!»-—- —_—

Data En

Co&%ﬁ QMIS A\Ea“&‘@? Aﬁ.c) Lo_eciul O avmanuled Lml'@ ,e,ojzd"o D—OCC[} :HQ( obd)ua wd*&

\)m&b CW\K}\ J\mmw() ciés o un, Nk,

3\% d\me hﬁn < bml)v'f /tquw co/’f

ad ek o“/\wmx:@o oy a%Lm,

Units shown for QC (SPK} may not reflect the actual umts.

2807
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-103, REV. 1
Am-241 : LA-953-103(A-1) LIQUID BLANK
PR TS pIke (TTacer) Book Number BT
ZlActivity of Am243 Tracer In dpm/mL (SPKA) 9140
Splke (Tracer) Volume in mL {SPKV) : 400

'olume of Sample in mL . {S8)

eyt ode: (DF)
[EDAMZ4 101500 ‘[Digest Dilution Factor {DDF)
1A (C241

{C243

CM)

(ATOT

(MINCTd
{BKG

= <

m-243/244 uClL = CM * SPKA * SPKV *DF *DDF * (1000mL/L) / (C243 * SS * (2220000dpm/pCi))
m-241 uCilL = C241 * SPKA * SPKV * DF * DDF * (1000mlL/L) / (C243 * SS * {2220000dpm/uCi))
racer % Recovery = ((ATOT/MIN CT'd - BKG) *2 * (C243 / (C241 + C243)) 7 (SPKA * SPK\V)) * 100
‘|Relative Counting Error {Am-241) = Square Root of (1 / C241) + (1/C243)) * 1.86 * 100

Relative Counting Error {Cm-243/244) = Square Root of ((1 fCM} + (1/C243)) * 1.96 * 100

NOTE: Am 241 Resuit is a LESS THAN Value

= < 2.92E-05 Detection
= < 2.92E-05 Level in
Am-241) = 56.6% __pClmL
Cm-243/244) = 138,6% AR
m-243 Tracer Recovery = 70.5% [  2.92E-05
Bata Enty by, 277 % or ey o Date:  01/00/95
M&M Date: 1D JANGFS
Form 953103WB Rev. 1.0 Page 1of1
25808




PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER
WHC-SD-WM-DP-103, REV. 1
Am-241 : LA-953-103(A-1) LIQUID . [ sAnDARD ]

S PR TS pike (Tracer) Book NUmber
: IActivity of Am243 Tracer In dpm/mL SPKA)
; ISpike (Tracer) Volume in mL SPKV} |
JVolume of Samplein mL {SS)}:
i Dilution Factor L {DF) |
JDigest Dilution Factor {DDF)J:
S¥8AmM-241 Area Peak Helght from AEA C241)§

#Am-243 Area Peak Height from AEA {C243)|:
Cm-243/244 Area Peak Height from AEA {CM) ]

otal AT Count ATOT)[:
AT Count Time In Minutes {MIN CT'd)}:
Background in CPM {BKG

WC3893

£k T o] 2 g/

m-243/244 uCill. = CM™* SPKA * SPKV * DF * DDF * (1000mL/L) / (C243 *SS * (2220000dpm/uCi))
Am-241 uCil. = C241* SPKA* SPKV *DF *DDF * (1000mL/L) / (C243 * SS * (2220000dpm/pCi))
Sy Tracer % Recovery = {(ATOT/MINCTd - BKG) *2*(C243/(C241 + C243)) / (SPKA * SPKV)) * 100
IRelative Counting Error (Am-241) = Square Root of ((1/C241) + (1/C243)) * 1.96 * 100

Relative Counting Error (Cm-243/244) = Square Roat of (1 / CM) + (1/C243)) * 1.6 * 100

= 2.19E-02 Detection
= < 6.45E-03 Level in

Am-241) = 11.7% Cl/mL,

I Cm-243/244) = 138.8% BN SRR

m-243 Tracer Recovery = 32.2% 6.45E-03

Date: 01/09/95
Date; JD ng 7

Form 853103WB Rev. 1.0 : Page 1of1
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHG-8D-WM-DP-103, REV. 1

Am-241 LA-953-1 03(A-1) LIQUID SAMPLE

pike {Tracer} Book Number 4 i

i tActivity of Am243 Tracer in dpmimbL
3ISpike (Tracer) Volume in mL

;g olume of Sample in mL

Dilution Factor

m-241 Area Peak Helght from AEA
¢lAm-243 Area Peak Helght from AEA
\g Cm-243/244 Area Peak Height from AEA
! _ : “fTotal AT Count
sk SURAT Count Time in Minutes
3 #IBackground in CPM
m HCliL

/]
A

Cm-243/244 pCiL = CM * SPKA * SPKV * DF * DDF * (1000mL/L) / (C243 * S8 * {2220000dpm/Ci))
iJAm-241 uCuL = C241* SPKA* SPKV * DF * DDF * (1000mLJ/L) / (C243 * §S * (2220000dpm/uCi))
YTracer % Recovery = ((ATOT/MIN CT'd- BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)} * 100

#|Relative Counting Error (Am-241) = Square Root of ({1 /C241) + (1/C243)) * 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of (1 / CM) + (1/C243)) * 1.96 * 100
NOTE: Am 241 Resuit s a LESS THAN Value

Am 241 uCifmi = < 2,99E-05 Detection
Cm 243/244 yCi/mL = . < 2.99E-05 Level in
Relative counting error (Am-241) = 54.4% _

Relative counting error (Cm-243/244) = 138.6% N
lﬁm-mﬂ Tracer Recovery = 68.9% | 2 99E-05

Date: 01/09/95
Date: JO 2N GS.

Form 953103WB Rev. 1.0 Page 1of1
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-103, REV. 1
Am-241 : LA-953-103(A-1) LIQUID DUPLICATE
e nypETT s pike (1racer) Book Humber i 2
; s Activity of Am243 Tracer in dpmimL {SPKA)
pike {Tracer} Volume in mL {SPKV}[:
olume of Sampie in mL SS)=
Dilution Factor DF
[Digest Dilution Factor {DDF
Ji/Am-241 Area Peak Helght from AEA {C241
Am-243 Area Peak Helght from AEA . {C243)
Cm-243/244 Area Peak Height from AEA (CM
iTotal AT Count {ATOT)

BE{AT Count Time In_ Minutes (MINCT'd
Background in CPM _ (BKG)[:
m 1] = <

Cm-2431244 HCUVL = CM* SPKA* SPKV * DF * DDF * (1000mL/L) / (C243 * SS * (2220000dpm/uCi))
Am-241 UCIIL = C241 * SPKA * SPKV * DF * DDF * (1000mL/L) / (C243 * SS * (2220000dpm/uCi))
racer % Recovery = ((ATOT/MIN CT'd-BKG) *2*(C243 /(C241 + C243)) ] (SPKA * SPKV)) * 100
Relative Counting Error (Am-241) = Square Root of ((1/C241) + (1/C243}} * 1.96 * 100

Relative Counting Error (Cm-243/244) = Square Root of {{1/ CM) + (1/C243)) * 1.96 * 100

NOTE: Am 241 Resultls a LESS THAN Value

m 241 PCUML = < 2.74E-05 Detection
B < 2.7AE-05 Level In
Am-241 ! = 45.0%
Relative counting error (Cm-243/244) = 87.7%
[Am-243 Tracer Recovery = 75.0%
o v d _
IData Entry by: S S Jter e Date: 01/09/95
roved by: ‘ Date: ’L@r\ o5
Form 953103WB Rev. 1.0 Page 1of1
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Westinghouse Hanford Co.
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01
DATA REDUCTION REPORT WHC-SD-WM-DP-103, REV. 1
SAMPLE
5941000389STD
File ID: 10a2097.CNF
Counted on: 1/ 6/95 @11:13
Detector: AEAlOQ
Geometry number: 1
Count time: 28802. Sec
PEAK ANALYSIS
Peak Peak height Peak center . FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 416.6 416.6 299.261 299.261 26.000 12.042 13.000 0.643
2 580.3 580.3 252.502 252.057 18.000 9.823 9.000 0.995
PEAK RESULTS
Pealk Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.653 5.480 5.477 0.0030.06 65.64 1.1 550.7 0.248E-03

Pu238 5.499 5.477 0.022 719.0 0.324E-03
2 Am243 0.526 5.276 5.260 0.0160.05 52.84 1.6 421.0 0.190E-03

Totals: 1.179 <--valid peaks only-->  118.48

DETECTOR CALIBRATION
Energy(MEV) = 4,101 + (0.0046)*Channel
Energy range (MeV): 4.101 TO 6.456

Efficiency = 0.1268 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 48232.0 100.000
Smoothed 48232.0 100.000
Composite fit 56874.6 117.919
Residuals -8642.6 -17.919

Analyzed by:

DM
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Spectrum 10a2097.CNF .
1l Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 6169.9

WHC-SD-WM-DP-103, REV'. 1
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
16l
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321

331

341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
1.
2.
0.
3.

1. -

1.
0.
0.
5.
3.
4.
3.
7.
13.
29.
35.
59.
106.
150.
238.
343.
528.
716.
757.
322.
228.
306.
414.
422.
62.
1.
C.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 0.
0. 0.
0. 0.
1. 1.
1. 0.
1. 1.
0. 1.
1. 1.
1- 1.
1. 5.
2. 5.
6. 5.
9. 5.
6. l6.
12. 16.
27. 23.
46. 39.
64. 79.
109. 126.
164. 167.
260. 267.
368. 371.
518. 552.
717, ;32.
8190 96.
o5, 252.
268. 275.
334. 323.
418. 420.
412. 364.
48. 32.
1. 0.
0. 0.
1. 0.
3. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0-
0. 0.
0. 0.
0- Ol
0. 0.
0. 0.
0. 0-
0. 0.
0- 0.
0. 0.
0.

0.
1.
1.
2.
1.
0.
0.
3.
2.
1.
1.
2.
8.
12.
18.
30.
33.
88.
115.
161.
269.
411,
512.
661.
804.
223.
266.
345.
418.
353.
22.
1.
1.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
C.
0.
0.

10a2097.CNF

0. .
0. 0.
1. 0.
1. 0.
0. 1.
1. 0.
2. 0.
0. 1.
1. 0.
0- 1.
1. 2.
3. 5.
7. 7.
4. 4.
11. 13.
16. 18.
29. 33.
54, 39.
74. 83.
102. 137,
187.  206.
290.  298.
375. 431,
609. 561.
737.  758.
747.  763.
250. 238,
258.  280.
369. 361.
426.
. 185,
17. 4.
0. 1.
0. 0.
0. 1.
1. <:§::ZL
o. 0.
0- 0.
OC 0.
0. 0.
0. 0'
0- 0.
0. 0.
0. 0-
0' 0.
0. 0'
0. 0.
0. 0.
0- 0.
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0
lyVHC-S?'W‘ M
0. 0.
1. 2.
2‘ 0.
2. 2.
0. 1.
0. 0.
1. 0.
0. 0.
4. 4.
3. 7.
6. 4.
10. 5.
12. 9.
19. 17.
19. 33.
53. 45.
74. 63.
138.  128.
218.  224.
329. 311.
459. 466,
591. 585,
735.  819.
725. 581,
245.  270.
286.  312.
379.  370.
371. 418.
145.  101.
5' 2.
0. 0.
1. 0.
3. 5.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0‘ 0.
0- 0.
0. 0.
0‘ 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

43ﬁ¥0@,ﬁ£ﬂ§4
0- O.
0. 0'
2. 1-
0. 2.
2. 2.
1. 1.
2. 0.
0. 1.
2. 2.
4. 3.
3. 6.
5. 4.
10.  16.
29. . 22.
33. 33,
52.  56.
106.  103.
148.  140.
230.  231.
333. 353.
479.  485.
640.  652.
788.  769.
486. 402.
282. 265.
308. 308.
392.  408.
426. 418,
86.  54.
1- 0.
1' 1.
O- 0‘
2. 3.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
o. 1.
0- 1.
0. 0.

- 0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.




Westinghouse Hanford W

ENERGY
2.01

ALPHA
Rev.

GENERAL

DATA REDUCTION REPORT

HC-SD-WM-DP-103, REV.1,_ . -5s™

ANALYSTIS

SAMPLE
S94T000389BLK
File ID: 9al1254.CNF
Counted on: 1/ 6/95 @11:12
Detector: AEA9
Geometry number: 1
Count time: 28803. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial ¥Final 1Initial Final
1 6025.9 6025.9 255.091 255.091 12.000 4.417 6.000 3.695
} _
PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count $%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am243 0.942 5.276 5.279 -.0030.02 138.97 0.8 1032.1 0.465E-03

Totals: 0.942 <--valid peaks only--> 138.97

DETECTOR CALIBRATION
Energy(MEV) = 4.106 + (0.0046)*Channel
Energy range (MeV): 4.106 TO 6.461
Efficiency = 0.1360 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 70797.0 100.000
Smoothed 70797.0 100.000
Composite fit 66710.9 94.228
Residuals 4086.1 5.772

Analyzed by: _

2815
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) ’ Spectrum 9al254.CNF .
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 35037.0

WHC-SD-WM-DP-103, REV. 1
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"Raw Data Dump for AEA Spectrum: 9al254.CNF WHC-SD-WM-DP-103, REV. 1

1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
11 00 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 1. 0. 0. 1. 0. 0. 0. 1. 0.
31 0. 0. 0. 1. 0. 0. 0. 1. 2. 0.
41 0. 1. 0. 1. 1. 0. 0. 1. 0. 0.
51 1. 0. 0. 0. 0. 0. 0. 1. 0. 0.
61 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
71 1. 1. 0. 0. 0. 0. 2. 1. 0. 0.
81 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
91 1. o. 0. 1. 0. 1. 1. 1. 0. 2.

101 0. 2. 0. 0. 0. 1. 1. 2. 1. 0.
111 1. 0. 00 10 1. 0- 1. 0. 1. ' 0-
121 0. 1. 1. 3. 2. 3. 0. 0. 3. 2.
131 0. 1. 0. 1. 2. 0. 0. 3. 1. 1.
141 1. 2. 0. 1. 1. 2. 0. 0. 2. 2.
151 0- 0. 0. 1- 0- 0- 1. 2. 1- 1.
161 1. 2. 0. 1. 5- 0. 2- 1. 1. 2.
171 1- 1- 3. B 0. 1- 1. 1. lo 5. 4.
181 2- 2. 20 2.' 10 5- 1- 3- 2. 2-
191 5. 3. 2. 30 2. 2. 2. 0. 3. 4.
201 4— 4. 40 3. 6. 5. 4. 2- 6- 9.
211 8. 3. 9. 6. 11. 16. 14. 9. 11. 17.
221 6. 15. 14. 16. 21. 22, 17. 25, 41. 45.

231 58. 71. 104. 116. 135. 130. 174. 198. 253. 288.
241 403. 530. 671. 851. 1060. 1398. 1490. 1912. 2300. 2941.
251 3604. 4719. 5768. 6949. 454 6817. 5667. 4121. 2444. 1501.
261 947. 692. 600. 557. 20. 511. 526. 422. 368. 308.

271  205. 129, 87. 56. 25. 6. 3. 4. 0. 2.
281 1. 1. 2. 1. 1. 2. 0. 3. 2. 3.
291 2. 4. . 5. 9. 7. 7. 11. 9. 8.
301 12, 9. g:i:; 9. 1. 5. 6. 3. 6. 3.
311 2. 0. . 1. 0. 0. 0. 1. 0. 0.
321 0- 0. 0. 0. 0. o. 0. 0‘ 0. 0.
331 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
341 O. 0. 0. 0. 0. 0. 1. 0. 0. 1.
351 0. 1. 0. 0. 5%5 0. 0. 0. 0. 0.
361 0. 2. 0. 0. 0. 1. 1. 0. 0.
371 2. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. . 0, 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 O. 0. 0. Ol 0. 1- 0. 0. 0. Ol
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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Westinghouse Hanford CoWHC-SD-WM-DP-103, REV/1-~ ~FST

GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01

DATA REDUCTION REPORT
SAMPLE

S94T000389SAM
File ID: 11a3112.CNF

Counted on: 1/ 6/95 @11:14
Detector: AEAll

Geometry number: 1 :

Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
iD Initial Final Initial Final Initial Final Initial Final
1 10.1 10.1 303.946 303.946 12.000 5.331 6.000 0.332
2 4916.2 4916.2 257.158 257.158 12.000 5.278 6.000 3.972

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count S$err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m uCi/ea
1 Pu238 0.010 5.499 5.496 0.0030.02 1.34 7.7 15.2 0.687E-05

Am241 5.480 5.496 -.016 11.7 0.526E-05

2 Am243 0.955 5.276 5.281 -.0050.02 124.49 0.8 1033.2 0.465E-03

Totals: 0.966 <—--valid peaks only--> 125.82

DETECTOR CALIBRATION
Energy(MEV) = 4.098 + (0.0046)*Channel
Energy range (MeV): 4.098 TO 6.453

Efficiency = 0.1217 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 62542.0 100.000
Smoothed 62542.0 100.000
Composite fit 60398.3 96.572

Residuals 2143.7 3.428

Analyzed by:

DM
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Spectrum 1123112.CNF .
1l Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:  26747.7

WHC-SD-WM-DP-103, REV. 1
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Raw Data Dump for AEA Spectrum: 11a3112.CNF W%C—SD—WI&-DP—'IOS,OREV.?I

1 0. 0. 0. 0. 0. 0. 0.
11 0. 0. 0- 0- 0. Oo 0. 0. 0. Oo
21 1. 1. 0. 2. 1. 0. 2. l. 0. 0.
31 l. 0. 0. 1. 0. 0. 0. 0. 1. 1.
41 2- 0- 0' 0. 0- 0- 00 0. 0. . 16
51 0. 0- 1. lo 0. 1- 3. 1. 0. 06
61 1. 0. 0. 0. 0. 1. 0. 1. 2. 0.
71 0. 0. 0. 1. 1. 1. c. 0. 0. 0.
81 0. 1. 1. 1. 0. 0. 3. 0. 0. 0.
gl 0. Q- 0. 10 00 0. 0. 3. 0. O.
101 0- 10 1- 1. 1. 0- 1- 0. 00 1-
111 0. 0. 0. 2. 0. 1, 1. - 0. 0. 0.
121 1. 0. 1. 0. 1. 1. 1. 1. 1. 1,
131 1. 0. 2. 0. 1. 2. 0. 0. 0. 0.
141 2. 0. 3. 1. 1. 0. 0. 1. 0. 0.
151 1. 1. 0. 0. 0. 0. 2. 0. 0. R
i61 0. 1. 1. 1. 1. 0. 0. 1. 2. 0.
171 1- 2- 0. 1. 00 1- 1. 0. 2. 2-
181 0. 1. 0. 0. 7 1- 0. 1- Oo 3. 20
191 3. 1. 1. 2. 4. 1. 4. 1. 0. 2.
201 6. 1. 1. 1. 1. 1. 2. 4. 2. 2.
211 9. 3. 6. 5. 4 5. 6. 11. 8. 8.

221 11. 18. 15. 10. 12. 17. 15. 24. 24. 29.
231 48. 48, 77. 73.  107. 131. 119. 134. 146. 210.
241 283. 296. 398. 521. 661. 784. 1076. 1268. 1519. 1852.

251 2170. 2794. 3415. 4249. 4809. 5643. 5533. 4793. 3830.
261 2632. 1540, 983. 673. 501. 462. 456. 354. 341. 313.
271 290. 225, 165. 111. 86. 61. 31. 13. 6. 4.
281 0. 0. 0. 2. 3. 1. 0. 0. 1. 3.
291 1. 1. 3. 4. 6. , 4. 7. 6. 9.
301 7. 7. 10. 13. 6. 6. , 5. 5. 1.
311 1. 1. 2. 2. 1. 1. 0. 1. 0. 0.
321 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
331 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
341 0. 0. 0. 0. 0. 0. 0. c. 0. 0.
351 1. OI 0. O- o. 1. O. o. 0.
361 0. @ 0. 2. 1- 0. ’ 1. 2. 1. 0'
371 1. 0. 0. 1. 3. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. c. 0.
401 0- 0. 0. .0. 0. 0. 0‘ o. 0' 0'
411 0. 0. 0. 0. 0. 0. c. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 1. 0. 0. 0‘
431 0. 1. 0. 0. 0. 0. 0. c. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. o. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 1. 0. 1. 1. 0. o. 0.
491 0. 0. 0. g. 0. c. 0. 0. 0. 0.
511 0. 0.
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Westinghouse Hanford Co. ' /“44-¢?:?’
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2 - 0 1 !
DATA REDUCTION REPORT WHC-SD-WM-DP-103, REV. 1
SAMPLE
S94T000389DUP
File ID: 12a4910.CNF
Counted on: 1/ 6/95 @11:15
Detector: AEAl2
Geometry number: 1
Count time: 28802. Sec
PEAK ANALYSIS
‘Peak Peak height Peak center FWHM Tau
Ip . Initial Final Initial Final Initial Final Initial Final
12 14.4 14.4 302.498 302.498 12.000 4.671 6.000 0.628
2 6202.8 6202.8 255.556 255.556 10.000 4.383 5.000 3.177
PEAK RESULTS
Peak Error Limit: 25%
Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea

1 22722 5.506 0.97 9.1
2 Am243 0.944 5.276 5.290 -.0140.02 148.62 0.7 1267.9 0.571E-03

Totals: 0.944 <~-valid peaks only—--> 148.62

DETECTOR CALIBRATION
Energy(MEV) = 4.114 + (0.0046)*Channel
Energy range (Mev): 4.114 TO 6.469

Efficiency = 0.1184 CPM/DPM

TOTAL COUNT DATA:

Item . Total % Recovery
Raw spectrum 75542.0 100.000
Smoothed 75542.0 100.000
Composite fit 71807.1 95.056
Residuals 3734.9 4.944

Analyzed by:

DM

2821




: Spectrum 12a4910.CRF .
1l Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 35239.1

WHC-SD-WM-DP-103, REV. 1
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Raw Data Dump (f)or AEA Spectrum: 12a4910.CNF WH%.SD.WM.EP-']oa, F{?)EV. 1

1 . . 0. 0. 0. 0. 0. .
11 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
21 0. 0. c. 1. g. 0. 1. 1. C. 0.
31 1. 0. 0. 0. 1. 1. 0. 0. 0. 0.
41 1. 0. 0. 0. 0. 0. 0. 1. 0. 2.
51 0. 0. 0. 0. 0. 1. 0. 1. 0. 0.
61 0. 0. 0. 0. 0. 0- 0. 0. 0. o.‘
71 0. 1. 0. 1. l. 0. 0. 0. 0. 0.
81 1. 0. 0. 1. 0. 1. 0. 0. 0. 0.
91 l. 1. 0. 0. 0. 0. 0. c. 1. 0.

101 0. 0. 1. 0. 1. 1. 1. 1. 0. 2.
111 0. 0. 0- 1. 0‘ 0. 0. 0. 2. 0.
121 1. 0. 0. 1. 0. 0. 0. 1. 1. 0.
131 0. 2. 1. 0. 0. 0. 0. 0. 0. 0.
141 1. 2. 0. 0. 0. 0. 0. 0. 1. ¢.
151 0. 0. 0. 1. 2. 0. 2. 2. 3. . 3.
161 1. o. 0. 0. 0. 1. 3. 0. 2. 0.
171 3. 2. 1. 0. 1. o. 0. 5' 1. 0.
181 1. 3. 1. 1. 3. 2. 0. 4. 1. 1.
191 3. 3. 3. 1. 0. 0. 1. 3. 3. 3.
201 3. 3. 2. 2. 4. 3. 2. 3. 4. 10.
211 6. 7. 9. 1. 3. 14. 9. 7. 10. 14.
221 8. 23. 28. 18. 16. 29. 40. 42. 50. 71.

231 77. 101. 133. 142. 177. 176. 235. 254. 332, 377.
241 478. 621. 723. 954, 1265. 1421. 1837. 2133. 2375. 2876.
251 3631. 4411. 5494. 6605. <7407.> 7390. 6804. 4985. 3241. 1793.
261 1025. 757. 622. 547. 552. 521. 516. 457. 375. 294.

271 246. 150, 120, 68. 30. 11. 5, 2. 2. 0.
281 1. 0. 0. 1. 1. 1. 3. 1. 2. 1.
291 2. 3. . 1. 4. 7. 8. 8. 10. 10.
301 15. 18. 13, 13. 3. 6. 2. 5. 2.
311 1. 2. . 2. 0. 1. 0. 2. 1. 0.
321 1. 1. 1. 0. 0. 0. 1. 0. 0. 0.
331 0. 0. 0. 1. 1. 2. 3. 1. 0. 0.
341 2. 0. 1. 2. 3. 0. 0. 0. 5.
351 2. 1. é} 1. 0. 4. 3. 2. 2. 1.
361 2. 1. - 2- 1. 1. 2. 0. 3. 1.
371 2. 1. 1. . 1. 1. 0. 0. I 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0- 0. 0. 0. 0. 0. 0. .
411 0. 0. 0. 0- 0. 0. 0. 0. 0. 0.
421 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0- 0. 0- : 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0- 0. 0. O. 0. 0. o.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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LABCORE Data Entry Template for Worklist# 456

Analyst:

Q:L) { Instrument: AMO1

Worklist Comment: See chemist for sample size. --LLF WHC-SD-WM-DP-103, REV. 1

Method: vk QSR AG pey 1

2824

Seg Type Sample# Rep Al "Test Matrix Actual Found DI Unit
/) 1 BLNK-PREP @AM24101 AM24101  LIQUID N/A _ uCi/m
1 BLNK-PREP @AM24101 AM24101E  LIQUID N/A % ct.
1 BLNK-PREP @AM24101 AM24101T  LIQUID N/A % Rec
@ R ) @AM24101 AM24101  LIQUID N/A  uCi/m
2 STD @AM24101 AM24101E  LIQUID N/A_ % Ct.
2 STD @AM24101 AM24101T  LIQUID N/A % Rec
ié) 3 SAMPLE S94T000371 O  @AM24101 AM24101  LIQUID N/A uci/m
3 SAMPLE §94T000371 O  @AM24101 AM24101E LIQUID N/a % Ct.
3 SAMPLE 5947000371 O  @AM24101 AM24101T LIQUID N/A % Rec
(E£)4 DUP 594TO00371 ©  @AM24101 AM24101  LIQUID N/A  uCi/m
4 DUP S94T000371 ©  @AM24101 AM24101E  LIQUID N/A % ct,
4 DUP S94T000371 ©  @AM24101 AM24101T LIQUID N/A % Rec
Ei)s SAMPLE 594T000355 ©  @AM24101 AM24101  LIQUID N/A uCi/m
5 SAMPLE S94T000355 O  @AM24101 AM24101E  LIQUID N/A % Ct.
5 SAMPLE $94T000355 ©  @AM24101 AM24101T LIQUID N/A $ Rec
Cé)e pup S94TO00355 O  @AM24101 AM24101  LIQUID N/a  uCi/m
6 DUP S94T000355 0  @AM24101 AM2410lE LIQUID N/A % Ct.
6 DUP §94T000355 O  @AM24101 AM24101T LIQUID N/A % Rec
fi) 7 SAMPLE S95T000004 O  @AM24101 AM24101  LIQUID N/A uCi/m
7 SAMPLE 895TO00004 O  @AM24101 AM2410iE  LIQUID N/A % Ct.
Data Entry Comments:
Units shown for QC (SPK) may not reflect the actual units. Page: 1




WHC-SD-WM-DP-103, REV. 1
LABCORE Data Entry Template for Worklist# 456

Analyst: ﬂﬁ[ Instrument: AMOL Method: 1.A-953-103 A “'/ ‘

Worklist Comment: See chemist for sample size. --LLF

Seg Type Sample# Rep Al “Test Matrix Actual Found DL~ Unit

7 SAMPLE S95T000004 0 @AaM24101 BM24101T LIQUID N/A % RecC
@s puP S95T000004 ©  @AM24101 AM24101  LIQUID ' N/A _ .uCi/m

8 bup S95T000004 0 @aM24101 AM24101E LIQUID N/A % Ct.

8 Dup S95T000004 ¢ @aM24101 aM241017T LIQUID N/A % Rec

Final page for worklist # 456

Sl 22695
nalyst Signat Date

/
) &St e Eon P S

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 2
28LS




WHC-SD-WM-DP-103, REV, 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

LIQUID
] NumbeF 101843

‘[Activity of Am243 Tracer in dpm/mL (SPKA
1Splke (Tracer) Volume in mL (SPKV) |

: (SS
(DF) |:
(DDA
{Am-241 Area Peak Helght from AEA {C241)§:
:1Am-243 Area Peak Height from AEA (C243)[
Cm-243/244 Area Peak Height from AEA cM)[:
] (ATON |
""" {MIN CT'd)]:

(BKG)|

L}
A

9Cm-243/244 pCL = CM * SPKA * SPKV * DF * DDF * (1000mLJL) / (C243 * SS * {2220000dpm/uci))
#AM-241 pCill = C241 * SPKA * SPKV * DF * DDF * (1000mLJ/L) / (C243 * SS * (2220000dpm/uCi))
jTracer % Recovery = {(ATOT/MIN CT'd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100
jRelative Counting Error (Am-241} = Square Root of {(1/C241) + {1/C243))* 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of (1 / CM) + (1/C243)) * 1.96 * 100
NOTE: Am 241 Resultis a LESS THAN Value

Am 241 uClimL_____ ‘ < 4.45E-05 Detection
‘ 4.46E-05 Levelin
Relative coﬁn error {Cm-243/244) =
IAm-243 Tracer Recovery =
[Data Entry by: 74 f-.v_ e — Date:  01/30/95
roved by: /3 2 Rate: 31 Tle. g€
Form 953103WB Rev. 1.0 ' Page 1of1
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WHC-SD-WM-DP-103, REV, 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

LIQUID

ctivity of Am243 Tracer in dpm/mlL
Spike (Tracer) Volume in mL
'olime of Sample in mL

STANDARD

Am-241 LA-953-103(A—

Digest Dilution Factor

Am-241 Area Peak Height from AEA
©4Am-243 Area Peak Height from AEA
|Cm-243/244 Area Peak Helght from AEA

.Back

ground in CPM

"

SHCm-243/244 uCUL = CM * SPKA * SPKV * DF *DDF * {1000mU/L) / (C243 * 88 * (2220000dpm/uCi))
A = C241 " SPKA * SPKV * DF * DDF * (1000mL/L) / {C243 *SS * {2220000dpm/uCi))
[Tracer % Recovery = ({ATOT/MIN CT'd- BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

{Relative Counting Error (Am-241) = Square Raot of {1/ C241) + {1/C243))} * 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of (1 / CM) + (1/C243)) * 1.96 * 100

= 2.20E-02 Detection
= < 2.46E-03 Level in
Am-241 = 5.6% CHmL

Relative counting error (Cm-243/244) =

R

m-243 Tracer Recovery = 87.2% 2.46E-03
i .
Dot ENy by~ P07 e Date:  01/30/95
roved by: & : ‘ Date: 3} \TQQ qs
Form 953103WB Rev. 1.0 ' Page 1of1
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WHC-SD-WM-DP-103, REV., 1

PLACE ANALYTICAL CARD IN BOX BELOW. OR ATTACH TRAVELER .

Am-241 LA-953 103(A-1) LIQUID SAMPLE
2 T racer) Book Number
Activity of Am243 Tracer In dpm/mL SPKA)
jiSpike (Tracer} Volume in mL {SPKV)
'olume of Sample in mL (SS
(DF)
‘{Digest Dilution Factor (DDF)|

slAm-241 Area Peak Helght from AEA {C244
Am-243 Area Peak Helght from AEA (C243)
310 m-243/244 Area Peak Helight from AEA {CM)
otal AT Count __{(ATOT
! T Count Time In Minutes (MIN CT'd
{BKG

m-243/244 yCllL. = CM * SPKA * SPKV * DF * DDF * (1000mL/L) / (C243 * S * (2220000dpm/uCi))
m-241 uCilL = €241 * SPKA * SPKV * DF * DDF * (1000mL/L) / (C243* S5 * (2220000dpm/uCi))
[Tracer % Recovery = ((ATOT/MIN CT'd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Error (Am-241) = Square Root of ({1 /C241) + (1/C243)) * 1.96 * 100

Refative Counting Error (Cm-243/244) = Square Root of ({1 / CM) + {1/C243)) * 1.96 * 100

NOTE: Am 241 Resultis a LESS THAN Vailue

Detecﬁon
Levelin

< 4.38E-05

(Am-241)

Relative counting etror (Cm-243/244)} = B
Am-243 Tracer Recovery = 4.38E-05
N g v rr—
BaeEnty by, 77 @ 57w v oo Date:_ 01/30/85
Wpproved by: 7t St Date: 31 32,95
Form 953103WB Rev. 1.0 Page 1 of 1
da Yot




WHC-SD-WM-DP-103, REV, 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Am-241 : LA-953-103(A-1) __LlQuID ' DUPLICATE
ESNRRYPE S opike (TTacer) Book NUmber DIB43 s
DUPLICA ctivity of Am243 Tracer in dpm/mL (SPKA

#Volume of Sample In mL 5S)§
s iDilution Factor

{ATOT
(MIN CT'a)|
{BKG) |

= <

= CM " SPKA* SPKV *DF * DDF * {1000mLJ/L) / (C243 *SS * (2220000dpm/uCi))
il = €241 SPKA ™ SPKV * DF * DDF * (1000mL/L) / (C243 * S8 * (2220000dpm/uCi))

iy{[Tracer % Recovery = ((ATOT/MIN CT'd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

|Relative Counting Error (Am-241) = Square Root of ({1 /C241 ) +{1/C243}) * 1.96 * 100

Relative Counting Error (Cm-243/244) = Square Root of (1 / CM) + {1/C243)} * 1.96 * 100

NOTE: Am 241 Resuiltls a LESS THAN Value

= 3 4.7E—OS Detect?on
= < 4,75E-05 Level in
Am-241! = 50.7%

Cm-243/244) =
m-243 Tracer Recovery =

Py rrd —
Data Entry by: 7S Y j/en—- — Date: 01/30/95
roved by: : Date: 31 Ja,- 45
Form 953103WB Rev. 1.0 Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATW&'—IQ-R%

WM-DP-103, REV. 1

ELER

y of Am243 Tracer in dpm/mL

SPRA) 1154.);

[Tracer) Volume in mL

SPKV;

3

HVolume of Sample in mL

S8

}

DF

(DDF

m-241 Area Peak Helght from AEA (C241)}:
‘|Am-243 Area Peak Helght from AEA {C243)]:
1Cm-243/244 Area Peak Helght from AEA CM)E

‘iTotal AT Count

{ATOT)|:

HAT Count Time in Minutes

{MIN CT'd)}}

IBackground in CPM

(BKG)|:

m H

THCm-243/244 pCilt
AAm-241 pCii

ITracer % Racovery

'Relative Counting Error {Cm-243/244)
NOTE: Am 241 Resultls a LESS THAN Value

CM * SPKA * SPKV * DF * DDF * (1000mL/L) / (C243 * $S * (2220000dpm/uCi))
C241 * SPKA * SPKV * DF * DDF * (1000mL/L) / {C243 * SS * (2220000dpm/uCi))
((ATOT/MIN CT'd - BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100
|Relative Counting Error (Am-241) = Square Root of (1 / C241) + (1/C243)) * 1.96 * 100

Square Root of ((1 / CM) + (1/C243)) * 1.96 * 100

< 4,87E-05

Cm 243/244 pCifmt.

< 4,87E-05

" Detection
Level In

Relative counting error (Am-241

40.1%

Relative counting error (Cm-243

113.2%

m-243 Tracer Recovery =

-

[Data Entry by: yad ﬁ' Date: _ 01/30/95
roved by: v Date: 3) “A~G5
Form 953103WB Rev. 1.0 Page 1of1

2830




WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Am-241 : LA-953-103(A-1) LIQUID DUPLICATE
S VPR S pIke {Tracar) BOok NUMber
IDUR ctivity of Am243 Tracer in dpm/mL SPKA)

pike {Tracer) Volume in mlL (SPKV) §i:
Ivolume of Sample in mL {SS} |
Dilution Factor DF

M241-015: igest Dilution Factor {DDF)}:
e DL RLEX m-241 Area Peak Helght from AEA {C241
LiQuI m-243 Area Peak Helght from AEA {C243)§:

{Cm-243/244 Area Peak Height from AEA {CM
ITotal AT Count {ATOT)L:
} AT Count Time in Minutes {MIN CT'd)}:
Background in CPM (BKG)|:
= <

,,,,,,,,,,,,

Cm-243/244 uCilL = CM * SPKA * SPKV * DF * DDF * (1000mL/L) / (C243 * S8 * (2220000dpm/uCi))
AAm-241 pClUL = C241 * SPKA* SPKV * DF * DDF * (1000mL/L) / (C243 * §S * (2220000dpm/ucCi))
Tracer % Recovery = ((ATOT/MIN CT'd - BKG) * 2 * (C243 / (C241 + C243)) ] {SPKA * SPKV)) * 100
elative Counting Error (Am-241) = Square Root of ((1/C241) + (1/C243)) * 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1/CM) + (1/C243)) * 1.96 * 100
NOTE: Am 241 Resultis a LESS THAN Value .

= < 4,561E-05 Detection
= < 4,51E-05
Am-241) = 46.3% pcimt |
Cm-243/248) = 98.0% Rl
m-243 Tracer Recovery = 94.2% ] 4.51E-05 |
Date: 01/30/95
Date: 2} Ja~ 25
Form 953103WB Rev, 1.0 ) Page 1of1
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WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

y of Am243 Tracer In dpm/mL (SPKA} ~
(Tracer) Volume in mL {SPKV)
olume of Sample in mL S5
Dilution Factor DF})
Digest Dilution Factor (DDF)
$jAm-241 Area Peak Helght from AEA {C241)
Am-243 Area Peak Height from AEA {C243
Cm-243/244 Area Peak Height from AEA {CM
otal AT Count {ATOT)
T Count Time in Minutes (MIN CT'd}
ackground in CPM {BKG)¥::unwans

Cm-243/244 uCill. = CM*SPKA * SPKV * DF * DDF * (1000mL/L) / (C243 * SS * (2220000dpm/uCi))
JAM-241 uCUL = C241 * SPKA * SPKV * DF * BDF * (1000mL/L) / (C243 * S * (2220000dpm/uCi))
“ﬁ’ racer % Recovery = ((ATOT/MIN CT'd- BKG)*2* {C243/(C241 + C243)) 1 {SPKA * SPKV)) * 100
“IRelative Counting Error (Am-241) = Square Root of ((1/C241) + (1/C243)) * 1.96 * 100

Relative Counting Error (Cm-243/244) = Square Root of {(17CM) + (1/C243)) * 1.96 * 100

NOTE: Am 241 Resuitls a LESS THAN Value

= < 4.66E-05 Detection

= < 4.66E-05 . Levelin

Am-241! = 47.6% C?ImL

Cm-243/244) = 113.2% R

m-243 Tracer Recovery = 91.2% 4.66E-05

F= ﬂ — I T—

ﬂData Entryby: A2/ 7 S e Date; 01/30/95
roved by: - Date: 3§ @Q ﬁ

Form 953103WB Rev. 1.0 Page 1 of1
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WHC-SD-WM-DP-103, REV. I1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Am-241 : LA-953-103(A-1) LIQUID
ek R N5 pike (Tracer) BOOK NUmber
UPLICAT: pACtivity of Am243 Tracer in dpm/mL
JSpike (Tracer) Volume in mL {
#{Volume of Sample in mL
seiaDifution Factor

Digest Dilution Factor
~|Am-241 Area Peak Helght from AEA
Am-243 Area Peak Helght from AEA
Cm-243/244 Area Peak Helght from AEA
otal AT Count (ATOT)
AT Count Time in Minutes {MIN CT°d)|
Background in CPM

g
A

Cm-243/244 uCiflL. = CM * SPKA* SPKV *DF * DDF * (1000mLJ/L) / (C243 * 8S * (2220000dpm/ucCi))
Am-241 uCil. = C241 * SPKA * SPKV * DF * DDF * (1000mL/L) / (C243*SS * {2220000dpm/pCi))
racer % Recovery = ((ATOT/MINCTd - BKG) "2 *(C243/(C241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Error (Am-241 ) = Square Root of ({1 /C241) + {1/C243)) * 1.96 * 100

Relative Counting Error {Cm-2431244) = Square Root of ((1/CM) + (1/C243)) * 1.95 * 100

'NOTE: Am 241 Resuitis a LESS THAN Value .

m 241 HCVmL = < 4.87E-05 Detection
243/244 pCilmL = < 4,87E-05 Level in
tive counting error (Am-241) 41.8%
Relative counting error Cm-243/244) = 113.2%
m-243 Tracer Recovery = 87.2%

|
Rt
SRR |

“Date: 01/30/95
Date: 3) 32,45

Form 953103WB Rev. 1.0 Page 1 of1
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— WM-DP-103, REV. 1 W
WHC-SD- pge

Westinghouse Hanford Co. @

GENERAL ALPHA ENERGY ANALYSIS
Rev. 2.01

DATA REDUCTION REFPORT
SAMPLE

59471000371-BLK
File ID: 3a3563.CNF

Counted on: 1/27/95 @18:50
Detector: AEA3

Geometry number: 1

Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 13.3 13.3 300.731 300.731 12.000 6.777 6.000 0.339
2 6713.9 6713.9 254.587 254.586 14,000 6.768 7.000 4.500

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff, FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.011 5.480 5.485 -,0050.03 2.15 6.1 17.5 0.789E-05

Pu238 5.499 5.485 0.014 22.9 0.103e-04
2 Am243 0.948 5.276 5.273 0.0030.03 192.48 0.6 - 1491.0 0.672E-03
Totals: 0.959 <--valid peaks only--> 194.63
DETECTOR CALIBRATION
Energy(MEV) = 4.102 + (0.0046)*Channel
Energy range (MeV): 4.102 TO 6.457
Efficiency = 0.1304 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 97427.0 100.000
Smoothed 97427.0 100.000
Composite fit 93429.7 95.897
Residuals 3997.3 4,103

Analyzed by:

ALJ

25834




Spectrum 3a3563.CNF .
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 44719.6

WHC-SD-WM-DP-103, REV, 1
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41

-

0.
2.
1.
0.
1.

0.

COO0OOCO-HOOoOCOOOD
L R -

0.
2.
0.
2.

0.
1.
1.
0.
2.
1.
5.

3.

5.
3.
2.
2.
5.
3.
8.
6.
6.
11.

3a3563.CNF
0. 0. 0/
0. 0- 1.
2. 0. 1.
l. 2. 0.
4‘ 0. 0.
1. 1. 2.
2. 2. 1.
3. 1. 0.
2. 1. 1.
1. 1. 2.
1. 3' 3.
2. 3. 2.
5. 4. 1.
2. 2. 5.
3. 1. 6.
4. 10. 3.
90 9. 6.
7. 8. 7.
7. 11. 7.
14. 12. 26.
18. 21. 25.
46. 56. 64.
105. 110. 130.
328. 402. 408.
1939. 2247. 2672.
7660. 6946. 6056.
685. 591. 559.
44. 25. 7.
0. 3. 2.
5. 12. 6.
4. 2. 3.
0. 0. 0.
0. 0. 0.
OI O- o.
. 1. 0.
@ 2. 2'
- 0. 0.
0. 0. 1.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. O-
0. 1. 0'
0. 0. 0.
0. c. 0.
0. 0. 0'
- 0. 0. 0.
0. 0. 2.
0. 0. C.
0. 0. 0.

2836

0.
0.
1.
0.
1.
1.
0.
1.
2.
1.
2.
2.
9.
2.
6.
3.
7.
15,
12,
24.
65.
133.
514.
3294,
4747.
458.

0.
0.
0.
1.
0.
3.
3.
1.
1.
4.
2.
1.

1.
0.
0.
0.
0.
1.’
2.
5.
0.
1.
3.
4.
4.
5.
. 10,
2,
8.
18.




GENERAL

Peak
ID
1
2
37
472
57
Peak
ID Isotope
1 Am241
Puz238
2 Am243
Pu240
3
4
5
Totals:

Vi ianaa
S2F 5

Westinghouse Hanford Co.

ALPHA ENERGY ANALY SIS

Rev. 2.01 WHC-SD-WM-DP-103, REV. 1
DATA REDUCTIOCN REPORT

‘ SAMPLE
S94T000371-STD
File ID: 2a2829.CNF

Counted on: 1/27/95 @18:51
betector: AEA2

Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

Peak height Peak center FWHM Tau

Initial Final Initial Final Initial Final Initial Final
1681.8 1681

.8 301.805 301.805 22.000 18.361 11.000 6.412

3349.1 3349.1 255.594 255.545 20.000 1le6.812 10.000 5.993
19.3 19.3 157.375 157.315 116.000 1.000 58.000 0.100
4.5 4.5 132.453 132.027 6.000 1,342 3.000 0.244
5.3 5.3 105.151 104.710 16.000 4.328 8.0600 3.187

PEAK RESULTS
Peak Error Limit: 25%

AEA Peak Centroid Count %err Activity
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
0.334 5.480 5.498 -.0180.08 g82.85 1.0 789.8 0.356E-03
0.641 5.276 5.285 -.0090.08 159.10 0.7 1440.0 0.649E~03
2722 4.833 1.54 7.2
??27? 4.717 0.21 43.6
Yaree 4.591 0.13 58.7

A e . s s

0.975 <--valid peaks only--> 241.95

DETECTOR CALIBRATION

Energy (MEV) = 4.109 + (0.0046)*Channel
Energy range (Mev): 4.109 TO 6.465

Efficiency = 0.1116 CPM/DPM
TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 119138.0 100.000
Smoothed 119138.0 100.000
Composite fit 117042.3 98.241
Residuals 2095.7 1.759

Analyzed by:

ALJ

2837




Spectrum 2a2829.CNF .
l Legend: Raw = .,... Modeled Peaks = 1,2,.., etc Display Max.: 24410.0

WHC-SD-WM-DP-103, REV. 1
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Raw Data Dump for AEA Spectrum: 2a2829.CNF WHC-SD-WM-DP-103, REV. 1 |
1l . 0. 0. 0. 0. 0. 0. 00 0. 0. Oo !
11 0. 0. 0. 0. 0. 0. 0. 9. 2. 3.
21 9. 2. 1. 4. ‘0. 5. 3. 4. 5. 4.
31 2. 2. 8. 2. 5. 7 6. 5. 3. 2.
41 14. 2. 3. 11. 7. 2. 5. 2. 3. 4.
51 3. 6. 30 50 90 10. 6' 70 7- 5‘-
61 6. 6. 5. 6. 7. 190, B. 9. 5. 4.
7‘]n 9. 7. 7' 6. ) 11' 7. 8. 8‘ 7' 5..
81 6. 7. 9. 8. 10. i1, 13. 9. 14. 5.
91 14. 10. 7. 5. 13. 6- 9- 10. 7. 8.
101 17. 6. 6. 7. 17. 8. 10. 6. 10. 4.
111 9. 14. 11. 4. 11. 7. 9. 15. 6. 11.
121 13. 7. 10. 12. 14. 10. 13. 11. 14. 6.
131 12. 17. 20. 8. 9. 1g. 8. 13. 9. 10.
141 21. 19, 15, 9. 12. 17. 18. 22. 20. 19.
151 21. 11, 15. 19. 15. 12, 21, 25. - 11. 19,

161 11, 15. 14, 19. 20. 14. 24. 19, 28. 16.
171 15. 24, 25, 34. 23. 29, 33. 31, 25,
181 37. 29. 36. 27. 24, 36. 28. 43. 28, 40.
191 37. 37. 40. 38. 30. 33. 57. 45, 54, 56.
201 61. 69' 59. 80- ' 68' 59- 79. 85. 94- 98.
211 85. 90. 109. 117. 127. 112. 126. 135, 143. 165.
221 170. 176. 241. 202. 240. 244. 298. 292, 329, 345.
231  403. 404. 449. 539. 575. 676. 727. 842, 898. 1057.
241 1154. 1342. 1403. 0.6 1858. 2044. 2242. 2506. 2746. 2874.
251 3105. 3246. 3432. @ 3546. 3490. 3463. 3291. 3043. 2809.
261 2516. 2165. 1796. 1649. 1344. 1095. 862. 760. 574. 522.
271  420. 406. 307. 313. 303. 250. 243. 279. 271. 286.
281  299. 349. 381, 368. 476. 473. 574. 598. 684. 785.
291 903. 991, 1099. 1192. 1321. 1421. 1521. 1576. 1658. 1783.
301 1699. ?@p 1625. 1667. 1509. 1507. 1394, 1190. 1028. 899,

N
w
.

311  733. 501. 402, 339. 276, 167. 136. 136. 85.
321 60. a3. 35, 24, 17. 11. 7. 4. 1. 0.
331 0. , 1. 1. 1. 0. 0. 0. 0. 2. 1.
341 0. 0. 0. 1. 2. G. 0. 2. . Q. 1.
351 1. 2. 0. 2. 1. 0. 2. 3. 0. 1.
361 1. 1. 0. 2. 1. 0. . 0. G) 2.
371 0. 2. 0. 0. 1. 1. 0. 0. 1. 0.
381 0. . 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
421 D. 0. 0- 0‘ 0- 1. 0. 1. 0. 1.
431 0. 0. 1. 0. 1. 0. 2. 0. 0. 0.
441 0. 0. 0. 0. 0. C. 0. 0. 0. 0.
451 0. 0. 2.  oO. 0. 0. 1. 0. 0. 0.
461 0. 0. 0. 1. 0. 1. 0. 0. 0. 0.
471 0. 0. 0. 1. 0. 0. 1. 0. 0. 1.
481 2. 0. 0. 0. 0. 1. 0. 0. 0. 0.
491 1. 0. 1. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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Westinghouse Hanford Co.

GENERAL ALPHA

Rev.

S

ANALYSTIS

ENERGY ,
WHC-SD-WM-DP-103, REV. 1

2.01

DATA REDUCTION REPORT

SAMPLE
$94T000371~-SAM

File ID:

Counted on:
Detector:

4a4028.CNF

1/27/95 @18:49
AEA4

Geometry number: 1

Count time: 28800. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

ID Initial Final Initial Final Initial Final Initial Final
172 11.2 11.2 301.560 301.560 16.9000 6.555 g8.000 0.667
2 4521.6 4521.6 256.575 256.574 12.000 4.732 6.000 2.666

PEAK RESULTS

_Peak Error Limit: 25%

Peak AEA Peak Centroid Count S%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 2?7 5.499 0.98 9.0
2 Am243 ¢.943 5.276 5,287 -.0110.02 121.61 0.8 1399.1 0.630E-03

Totals: 0.943 <--valid peaks only--> 121.61

DETECTOR CALIBRATION

Energy(MEV) =

Energy range {(MeV):

Efficiency =

4.082 + (0.0047)+*Channel

4.082 TO 6.488
0.0878 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total % Recovery
61903.0 100.000
61903.0 100.000
58847.4 95.064

3055.6 4.936

Analyzed by:
ALJ

25840




Spectrum 4a4028.CNF .
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 23577.5

WHC-SD-WM-DP-103, REV. 1 .
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Raw Data Dump for AEA Spectrum:
0

1 0. . . 0.
11 0. 0. 0. 0.
21 0. 0. 0. 1.
31 0. 0. 1. 0.
a1 0. 0. 2. 0.
51 1. 0. 0. 1.
61 1. 0. 0. 0.
71 0. 0. 1. 1.
81 0. 0. 2. 0.
91 2. 1. 2. 1.

101 1. 2. 2. 1.
111 0. 1. 0. 0.
121 2. 0. 0. 0.
131 1. 2. 0. 2.
141 0. 1. 1. 1.
161 0. 2. 1. 1.
171 2. 1. 1. 3.
181 a. 0. 4. 2.
191 1. 5. a. 6.
201 6. 6.  10. 8.
211 19.  25.  22.  20.
221  56.  58.  89. B3,
231 190. 225. 223. 293,
241 538. 634. 756. 878,
251 2160. 2706. 3380. 4080,
261 1751. 1037. 528, 410,
271  134. 115, 70,  59.
281 1. 1- 0. 0.
291 L] 3. 8- 2.
301 (::l 1a. 9. 9.
311 . 0. 1. 2.
321 0. 0. 0. 1.
331 0. 2. 0. 0.
311 1. 0. 1. 0.
351 2. 0. 4.
361 a. (:) 6. 5.
371 0. : 0. 0.
381 0. 0. 0. 0.
391 0. 0. 0. 0.
101 0. 0. 0. 0.
111 0. c. 0. 0.
421 0. 0. 0. 0.
431 0. 1. 0. 0.
421 0. 0. 0. 0.
451 0. 0. 0. 0.
461 0. 0. 0. 0.
471 0. 0. 1. 0.
481 1. 0. 0. 0.
491 0. 0. 0. 0.
511 0. 0.

4a4028.CNF
0. L]
0. 0.
0. 1.
1. 0.
1. 0.
1. 1.
1. 0.
3. 0.
0. 0.
1. 0.
0. 0.
0. 1.
1. 0.
1‘ 0.
2. 1.
2. 2.
1. 4.
3. 6.
.1- 2.
3. 7.
13. 11.
34. 38.
104. 99.
345, 333.
1023. 123s6.
4821. 5272.
315, 273.
40, 16.
1. 1,
3. 3.
8. 8.
0‘ 0‘
1. 0.
1- 0.
0. 0.
4. 6I
3. 1.
0‘ 1.
0. 0.
OI 0.
0. 0-
'0. 0.
0. 0.
0. 2.
0. O'
0. 0.
0. 0.
0. 0.
0. 0.
0. 0-
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WHC-SD-WM-DP.-
0. 0. Pgt_Ja, REV'o’.
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1.

0.
0.
2,
0.
0.
- 0.
5.
0.
0.
2.
1.
2.
5.
5.
26.
33.
135.
404.

0.
1.
0.
1.
1.
0.
2.
0.
1.
0.
0.
1.
2.
1.
3.
3.
2.

1-

3.
15.
38.
139,
389.
1582.
4740.
226,
6.

1.

5.

3.

0.

0.

1.

0.

3.

1.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

2.
0.
0.
1.
0.
1.
0.
0.
1.
0.
0.
2.

1.
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0.

0.

2,

1.

4.
11,
49,
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| WHC-SD-WM-DP-103, REV.1 /7575

Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSIS
Rev. 2.01

DATA REDUCTION REPORT
SAMPLE

$94T000371~-DUP
File ID: 5a5955.CNF

Counted on: 1/27/95 @18:47

Detector: AEAS
Geometry number: 1
Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center - FWHM Tan
ID Initial Final Initial Final Initial Final Initial Final
1 12.3 12.3 305.546 305.546 22.0600 17.596 11.000 0.880
2 3893.9 3893.9 258.325 258.323 24.000 20.428 12,000 8.149
37 11.1 11.1 200.576 200.576 14.000 0.456 7.000 0.080

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 6.011 5.480 5.509 -.0290.08 2.10 6.2 15.7 0.705E-05

Pu238 5.499 5,509 ~.010 20.4 0.921E-05
2 Am243 0.985 5.276 5,287 ~-.0110.10 191.94 0.6 1356.7 0.611E-03
Pu240 5.144 5.287 -.143 1343.2 0.605E-03
3 22727 5.016 0.52 19.8
Totals: 0.996 <--valid peaks only--> 194,04
DETECTOR CALIBRATICN
Energy(MEV) = 4.073 + (0.0047)*Channel
Energy range {(MeV): 4.073 TO 6.480
Efficiency = 0.1429 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 93513.0 100.000
Smoothed 93512.8 100.000
Composite fit 93387.6 99.866
Regiduals 125.4 0.134

Analyzed by:

ALJ

2843




: Spectrum 5a5955.CNF .
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 29146.5

WHC-SD-WM-DP-103, REV. 1
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Raw -Data Dump for AEA Spectrum:
0

1 L] L 3 0. L]
11 0. 0. 0. 0.
21 1. 2. 5. 6.
31 2. 1. 3. 4.
a1 2. 2. 3. 1.
51 1. 3. 1. 5.
61 4. 2. 6. 4.
71 7. 4. 1. 0.
81 0. 3. 4. 3.
91 2. 2. 4. 5.

101 1. 5. 4. 4.
111 2. 1. 6. 7.
121 4. 5. 4. 5.
131 5. 3. 7. 6.
141 7. 11. 3. 5.
151 4. 6. 6. 7.
161 6. 6. 10. 3.
171 6. 4. 8. 6.
181 5. 6. 7. 4.
191 15, 11. 17. 20.
201 25, 19, 21. 15.
211 32. 43, 39. 33.
221 67. 75. 89. 98.
231  274. 304. 337. 394.
241 1042. 1142. 1356. 1469.
251 2968. 3234. 3600. 3705.
261 3771. 3533. 3245, 2818.
271 990. 735, 645. 523.
281 79, 61. 42. 38.
291 13. 10. 11. 5.
301 (. 9. 6. 12.
311 13. 6. 5. 6.
321 2. 1, 0. 2.
331 0. 0. 0. 1.
341 0. (gj 1. i.
351 3. 0. 1.
361 0. . 3. 1.
371 0. 0. 0. 1.
381 1. 0. 0. 0.
391 0. 0. 0. 0.
401 0. 0. 0. 0.
411 0. 0. 0. 0.
421 0. 0. 0. 0.
431 0. 1. 0. 0.
441 0. 0. 0. 0.
451 0. 0. 0. 1.
461 0. 0. 0. 0.
471 0. 0. 1. 1.
481 2. 0. 0. 0.
491 0. 1. 1. 0.
511 0. 0.

5a5955.CNF
. 0.

g. 0.
5. 2.
3. 2.

- 1. 2.
5. 4.
7- 1-
3. 4.
3. 3-
7. 2.
1, 4.
4. 5,
6. 7.
’40 3.
4. 10.
8. 4.
7. 9-
8. 4.
8. 8.
19, 23.
18. 32.
50. 47.
133. 125,
436. 488.
1670. 1872.
3943. 4048.
2629, 2374.
390. 313.
28, 19,
9. 12.
14, 14.
2. SC
0. 0.
0. 0.
c. 1.
3. 0.
0. 0.
1- 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1- 0.
0. 0‘
0. 0.
0. 0.
0. 0.
0. 0.
OI 0.
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GENERAL

Westinghouse Hanford Co.

ENERGY
2.01

ALPHA
Rev.

DATA REDUCTION REPORT

' SAMPLE
894T000355-5AM
File ID: 6a6776.CNF

Counted on: 1/27/95 @18:46
Detector: AEAD
Geometry number: 1

Count time: 28801. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM
Iip . Initial Final Initial Final Initial Final
1 18.8 18.8 301.645 301.645 20.000 14.058
2 5677.8 5677.8 256.380 256.379 16.000 7T.377
372 14.7 14.7 172.827 172.713 110.000 1.000
PEAK RESULTS
Peak Error Limit: 25%
Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95
1 Am241 0.018 5.480 5.489 ~.0090.06 3.16 5.0
Pu23s 5.499 5.489 0.010
3 ' 2?27 4.896 1.18 9.8
Totals: 0.955 <~-valid peaks only--> 171.44

DETECTOR CALIBRATION
Energy(MEV) = 4.102 + (0.0046)*Channel
Energy range (MeV): 4.102 TO 6.457

Efficiency = 0.1184 CPM/DPM

TOTAL COUNT DATA:

Ky

2 “Whic:sb-Wh-Ob-103, REV. 1

Tau
Initial Final
10.000 0.703

8.000 4.884
55.000 0.100
Activity

d/m uCi/ea
28.4 0.128E-04
37.1 0.167E-04
1435.6 0.647E-03

Item Total % Recovery
Raw spectrum 86150.0 100.000
Smoothed 86149.9 100.000
Composite fit 82860.3 96.181
Residuals 3289.7 3.819
Analyzed by:
ALJ

2846




i - Spectrum 6a6776.CNF .
1l Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 32970.2

WHC-SD-WM-DP-103, REV. 1
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Raw ‘Data Dump for AEA Spectrum:

1

231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411

431
441
451
461
471
481
491
511

0.
0.
1.
2.
1.
4.
1.
2.
2.

b
= N
* e

OCOoOoONDOO

CO0COOOCOoOOOOOD
L I I

1.

L . . L L] *

-
NN WON

N s
NN
L

0.
0.
4.
1.
1.
2.
2.
4.
2,
3.
1.
5.
5.
6.
10.
13,
21.
20.
30.
27.
54.
65.
181.
810.
4984.
1479.

6a6776.CNF
0. 0.
0. 0.
2. 4.
1. 2.
1. 1.
1. 3.
1. 2.
3. 3.
1- 2.
3. 4.
2. 4,
5. 5.
4. 5-
3. 5.
6. 6.
10. 9,
10. 12.
l6. 12,
25. 23.
22. 36.
36. 39.
62. 52.
89. 92.
229, 229,

1211. AA79
6350. @
852| 04 .
110. 79.
1. 3.
9. 11.
12. 14.
0. 1.
0. 0.
0. 1.
0. 1.

oY
o000
[ ] L ] [ ]

0' 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 1.
0. 0.
»0. 0.
0. 0‘
0. 0.
0. 0-
0. 0.
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N W

Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSIS

R

ev. 2.01

DATA REDUCTION REPORT

SAMPLE

S94T000355~DUP

File ID:

Counted on:
Detector:
Geometry number: 1

7a7380.CNF

WHC-SD-WM-DP-103, REV. 1 -

1/27/95 @18:45

AEA7

Count times 288B03. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 12.3 12.3 300.626 300.626 12.000 9.347 6.000 0.467
2 3741.4 3741.4 255,659 255.658 16.000 9.069 8.000 2.877
3 29.4 29.4 151.716 151.591 134.000 1.000 67.000 0.100
472 0.0 0.1 139.626 139.626 0.000 0.100 0.000 0.100
5?2 0.7 0.1 118.372 117.570 4.000 0.100 2.000 0.100
67 4.9 4.9 105.099 105.099 6.000 0.188 3.000 0.069
72 3.0 3.0 93.267 92,453 6.000 0.958 3.000 0.371
PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m €95 d/m uCi/ea
1 am241 0.012 5.480 5.493 -.0130.04 2.03 6.3 206.0 0.900E-05

Pu238 5.499 5.493 0.006 26.1 0.118E-04
2 Am243 0.924 5.276 5.281 -.0050.04 . 155.98 0.7 1461.6 0.658E-03
3 Np237 0.014 4.781 4.792 -.0110.00 2.34 6.2 24.9 0.112E-04
4 22?7 4.736 0.00 *w%exnk
5 2277 4.632 0.00 9865.
6 2777 4.574 0.11 73.8
7 2277 4.514 0.07 101.
Totals: 0.950 <--valid peaks only--> 160.34

DETECTOR CALIBRATION
Energy(MEV) = 4.080 + (0.0047)*Channel
Energy range {(MeV): 4.080 TO 6.486

Efficiency = 0.1078 CPM/DPFM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 81004.0 100.000
Smoothed 81004.1 100.600
Composite fit 77062.9 95.135
Residuals 3941.1 4.865
ANALYZED By:
ALJ

2849




Spectrum 7a7380.CNF .
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 25562.8

WHC-SD-WM-DP-103, REV. 1
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Raw Data Dum

1
11
21
31
41
51
61
71
81

© 91
101
111
121
131
141
151
l61l
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
5.

76,

154,
277 -
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P for AEA Spectrum:
0

O.
2.
6.
7.
4.
4.
11.

7.

11.

5.
10.
10.
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16.
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GENERAL

Westinghouse Hanford Co.

ALPHRA
Rev.

ENERGY
2.01

DATA REDUCTION REPORT

SAMPLE
S95T000004-SAM
File ID: 8a8550.CNF

Counted on:
Detector: AEASB
Geometry number: 1

%

WHC-SD-WM-DP-103, REV. 1
ANALYSTIS

1/27/95 @18:44

Count times:s 28804. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM ~ Tau
ID Initial Final Initial Final Initial Final Initial Final
1 13.6 13.6 303.090 303.090 14.000 8.251 7.000 0.413
2 5876.4 5876.4 258,312 258.311 16.000 7.504 §.000 5.217
PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.012 5,480 5.496 -.0160.04 2.22 6.0 18.0 0.812E-05

Pu238 5.499 5.496 0.003 23.5 0.106E-04
2 Am24 3 0.962 5.276 5.285 -.0090.04 173.30 0.7 1336.2 0.602E-03
Totals: 0.974 <--valid peaks only--> 175.52

DETECTOR CALIBRATION

Energy(MEV) =

Energy range (MeV):
Efficiency =

4.071 TO

TOTAL COUNT DATA:

Item Total
Raw spectrum 86494.0
Smoothed 86494.0
Composite fit 84259.9
Regiduals 2234.1

Analyzed by:

2852

4.071 + (0.0047)*Channel

6.478

0.1310 CPM/DPM

% Recovery
100.000
100.000

97.417
2.583

ALJ




: Spectrum 8a8550.CNF .
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 38962.0

WHC-SD-WM-DP-103, REV. 1
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Raw Data Dump for AEA Spectrum:
1 0

11
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41

51

61

71

81

91
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141
151
161
171
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191
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221
23]
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

L] L] [ ] L L ] L ] » - * L] .

[y
NowNWwWOoOoCODoOOOO K
* -

8]
-9

oW
. .
[
OOOOHOOOOWN&I—‘
L] L] L ]

L] L] L] L] L] L] L I ] L]
- L] L ] [ ] * 2 @ L] L] L]

OOOOOQOOQOOOOHOOO
LI I R R

o
.

0.
1.
0.
0.
1.
0.
1.
1.
1.
1.
0.
1.
3.
1.
1.
1,
1.
1.
3.
4.

13,
30.
116.
448,
3138.
4186.
385 -

OCoOo0COoOCOoOoOOo

L ] [ 2 L ] L] L] L]

ONOORrR~OOD
L]

(=0 N
" s .

=
L] a

2.

8a8550.CNF

0
1
2
1
1
3
1
0
0

. 9 * » L I

£
W0 ~I B W
L ] - L] [ ] . L[] . L ]

[
(=~ N ]
L] L ]

OSCOoOWYWL
L T T
(= R N o
* & s o

(=]
.

COoOOoOoOR

L] L] . L] L] L] L] . L
L] L ] - - . L ] L ] - - .

COOCOOOCOOKRS

- OHCOOOOOOODOOHOO
* e & & » @

0.
0.
0.
1.
0.
1.
2.
1.
0.
2.
0.
2.
2.
1.
2.
0.
2.
2.

COOCOCOoOOoO

WHC-§

EV. 1
0.

D-WM-DE’-‘IOS. R
0. 0. 0.
2. C. 0.
0. 0. 0.
2. 1. 0.
3. 1. 0;
0. 0‘ 0.
1. 0. 0.
0. l. 3.
0. 2. 1.
0. 1. 0.‘
0. 1. 0.
0. 0. 2.
1. 3. 1.
l. 1. 2.
0. 1. 1.
0. 1. 0.
1. 4. 3.
6. 3. 2.
3. 4. 3.

11. 10. 9.
18. 25. ,18.
68. 55. 80.
239. 308, 332.
1778. 2085.
6488, 5916.

592. 529.

61. 33. 13.
0. 1. 1.
8. 12. 11.
6. 3. 6.
2. 2. 0.
0. 0. 0.
0. 0. o.
0. 0. 0.
0. 1. 2.
2. 1. 0.
1. 0. 0.
0. 0. 0‘
0. G. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. C.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
OI 0. 0.




LA
o //r?:/.;e;- 75~
WHC-SD-WM-DP-103, REV, 1

Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01

DATA REDUCTION REPORT
SAMPLE

895000004 ~DUP
FPile ID: %9al307.CNF

Counted on: 1/27/95 @18:43
Detector: AEA9

Geometry number: 1

Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final 1Initial Final Initial Final
1z 17.5 17.5 299.527 299.527 10.000 4.303 5.000 1.891
2 7744.2 7744.2 253.311 253.311 12.000 3.700 6.000 3.033

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m uCi/ea
1 7?77 5.488 0.51 12.5

2 Am243 0.924 5.276 5.275 0.0010.02 168.47 0.7 3022.6 0.136E-02

Totals: 0.924 <~-valid peaks only--> 168.47

DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0046)*Channel
Energy range (MeV): 4.110 TO 6.465

Efficiency = 0.0563 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 87581.0 100.000
Smoothed 87581.0 100.000
Composite fit 81128.9 92.633
Residuals 6452.1 7.367

Analyzed by:

ALJ
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Spectrum 9al307.CNF .
1l Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 49176.6

WHC-SD-WM-DP-103, REV. 1

..2!

l..‘ltl.ltl.......z

R I I A A A A R A A A B A B B R R A R RS R A A R A A S I B R R N N N B B N RE B B AR A B N R A AN A B O-.-...nz
4 & 88 5888988888000 2-...
-t e

b=t

2856




Raw Data Dump for AEA Spectrum:
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LABCORE Data ELGS T oriplate for Work

list# 344

Analyst:

my/

Instrument:

PUO1

Worklist Comment: See chemist for sample size. --LLF

Method: LA-503-156 D-)

DL

Seg Type Samples# Test Matrix Actual Unit
1 BLNK-PREP @PU23961 PU23901 LIQUID N/a uci/m
1 BLNK-PREP @PU23501 PU239501T LIQUID N[Aﬁl. % Rec
1 BLNK—~PREP @PU23901 PU23S01E LIQUID N/a % Ct.
2 STD _R RU3R @PU23901 PU23901 LIQUID N/A uci/m
2 8TD @PU23901 PU23901E LIQUID N/Aa % Ct
2 3Th @PU23901 PU23501T LIQUID N/A % Rec
3 SAMPLE 5947000389 @rPU23901 PU23901 LIQUID N/A uCi/m
3 SAMPLE $94T000389 @PU23501 PU23901T LIQUID N/a % Rec
3 SAMPLE 594T000389 @PU23901 PU23901E LIQUID N/A % Ct.
4 pup S94T000389 @ru23901 PU23901 LIQUID N/A uci/m
4 pup 5947000389 @PU23%01 PU239501T LIQUID N)A % Rec
4 bup £894T000389 @PU23901 PU23901E LIQUID N/A % Ct

Final page for worklist # 344
&MM’?’&&“% Py — L 85

al

/Q@g o _ /- 5-95"
Data Entry Comments:
Units shown for QC (SPK) may not reflect the actual units. Page: 1
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WESTINGHOUSE HANFORD COMPAMWYIC-SD-WM-DP-103, REJ_ .
222-S LABORATORY
RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
PLUTONIUM LIQUIDS LA-503-156 / D-1

TEST CODE:  @PUZ239-01 SAMPLE POINT: 0
INSTRUMENT: WC38931 SAMPLE PREP: 0
ANALYST: JMV BATCH ID: 0
ANALYSIS DATE: ___January §, 1995
Pu 239/240
UNITS: pCimEL

SAMPLE TYPE SAMPLEID | Pu239/240 % REC | DETLIM %CTER

STANDARD 83843 1.76E-01 123.0%| 222602
BLANK 5947309 < 5.62E-06 52.3%|  5.62E-06
SAMPLE 1 S94T359 < 7.66E-08 40.6%] 7.66E-06

DUPLICATE 1 5947389 < 7.03E-06 46.7%
[SPIKE »
SAMPLE 2
SPIKE 2 000EH0 | Peommooeemeneed 0 NA]
‘ 0.00E+00
STANDARD END

] [
— Pu238
UNITS: yCUmL »

SAMPLE TYPE SAMPLE |D Pu 238 %REC | DETLIM | %CTER | AVERAGE | RPD%
BLANK 5947389 < B.GIEDG 62.3%| 6.62E-06]  100.0%
SAMPLE 1 5947289 < 7.66E-06 40.8%|  7.66E-06] _ 100.0% N/A N/A

DUPLIGATE 1 S94T369 < 7.03E-06 45.7%| 7.03E-06] _ 100.0%
[SAMPLE2 NIA NIA

il ] |

NARRATIVE: Analyst Comments:

.4
Form Completed By:  MC BIERMAN Signature: 7/ Yo et no— Date:  01/05/95
Chemist Approval: LL FRITTS  Signature: Y Date: S'_IEAG?SF
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Pu 23an 239/240 LA-503-156 {D-1)

VLIQUID / SOLID

WHC-SD-WM-DP-103, REV. 1

58

AN-84.45[PU 236 AEA FRAC.
{PU 238 AEA FRAC.
{[PU 239 AEA FRAC.

SAMPLE DILUTION FAGTOR DF
RACER VOLUME InmL _ SPKY
{DIGEST DILUTION FACTOR DDF

BOJTOTAL AT COUNTS
{AT COUNT TIME (MIN)

{TRACER PREPARATION DATE

09/02/94 [PU 236 cpm

SM;WBAGKGROUND in cpm

RACER PREPARATION VALUE {dpm/mL|

2226.001PU 238 cpm

5* |PU-238 TRACER VALUE
St

PU-236 DECAY CORR'D VALUE _(dpm/m 2049.58 Py 239 cpm
{dp 0.00JAEA COUNT TIME

‘Puzaadpm {(TotalATGountslTC) Bkg * 2 * C238] -

__Pu23sr240 o =

(Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovary / 100)

HPu 238 pCifg = [(Pu 238 dpm)(DF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpmlpCi)(D g/iLXSS)]
Relative Counting Error = Square Root of [{(1/(Pu 236 cpm * min)) + { 1 {Pu 238 or 2357240 cpm * min))] * 1.96 * 100

VRESULTS v —_
Pu 2397240 HClmL = < 5.62E-06 DETECTION
Relative Counting Error = 100.0% LEVELS
n pCvVmL
NOTE: Pu 238 Resultis a LESS THAN Value. _ Pu 239/240
Pu 238 BCVmL = < 5,62E-06 5.62E-06
Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer Recovery = 52.3% 5.62E-06

Date: 0 Jans ‘
Date: S pds |
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238 and 239/240 : LA-503-156 (D-1

LB SBY-DP-103, REV

STANDARD

e T L IDATE COUNTED
7 SAMPLE VOLUME in mL

%
1
"

ssk

Pt 236 AEA FRAC,

R

Pl 238 AEA FRAC.

R

DF B

PU 239 AEA FRAC,

RACER VOLUME in mL SPKVE:

OTAL AT COUNTS

DIGEST DILUTION FACTOR DDF B AT COUNT TIME (MIN) :
RACER BOOK NO. Hiliss s 92848 IRACKGROUND in cpm (Bkg) |
SITRACER PREPARATION DATE 09/02/94]PU 236 cpm - —
ITRACER PREPARATION VALUE {dpm/mL 2226.00 [Pt 238 cpm
NUPU-236 DECAY CORR'D VALUE {dpm/m 2049.58 [PU 239 cpm
452 1PU-238 TRACER VALUE (dpm/ 0.00 IAEA COUNT TIME

Agof

‘Decay Time = Date Counted - Tracer Preparation Date
4IPu-236 Decay Corr'd Value = Pu-235 Preparation Value
$5{PuU 236 Tracer Recovery = (Total AT Counts / TG

HPu 239/240 pCi/L

1.7466E+02
T ——

*[e to the power of {{-In2 * Decay Time/ 040.95))
-Bkg)* 2 *C236*100/Pu-236 Decay Cotr'd Value * SPKV

: iU 2391240 uCilg = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mLIL)(DF) / (C236)(SS)(D g/L)(2220000 dpm/uCi)]
i =Pu 238 dpm = [{Total AT Counts 7/ TC) - Bkg * 2 * C238] - (Pu-238 Tracer Value *SPKV *Pu 238 Tracer Recovery / 100)
DO P 238 Cifg = [(Pu 238 dpm)(DF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(SS)]
Relative Counting Emor = Square Root of {(1/(Pu 236 cpm * min)) + (1 7 (Pu 238 or 239/240 cpm * min))] * 1.96 * 100
v RESULTS v
Pu 239/240 uCi/mL = 1.75E-01 DETECTION
Relative Counting Error = 2.3% LEVELS
in yCi/mL
Pu 239/240
Pu 238 uCl/mL = 2.30E-02 2.22E-02
|Relative Counting Error = 4.3%
Pu 236 Tracer Recovery = 47.0%
e P _
Iga:a in:ry gy: Zé L% I el e Date: O5~Jan-95
roved by: Date: 5™ 2ZnFs
om ev. 1.

P
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Pu 238 and 239/240 : LA-503-156

R e IDATE COUNTED

D

V¥HC-SD-WM~DP—103, REV. 1

ESAMPLE VOLUME inml

SAMPLE DILUTION FACTOR

RACER VOLUME in mL

. LIQUID / SOLID
L UANCDA JPu 236 AEA FRAC. (c23%) |
: iPU 238 AEA FRAC. _ (C238) |
DFE {PU 239 AEA FRAC. {C239)
sPrv; [TOTAL AT COUNTS

IDIGEST DILUTION FAGTOR

%)

DDF

ATRACER BOOK NO.

AT COUNT TIME (MIN)

2 BACKGROUND in cpm (Bk
RACER PREPARATION DATE 09/02/94 [pu 235 cpm
JTRACER PREPARATION VALUE (dpmim 2226.00[PU 238 cpm
5:{IPU-236 DECAY CORR'D VALUE  (dpm/m 2049.58 |pu 235 cpm
IPU-238 TRACER VALUE

0.00{AEA COUNT TIME

R

SEEESIWGD

Decay Time = Date Counted - Tracer Preparation Date
IPU-236 Decay Corrd Value = Pu-236 Preparation Vaiue *[e to the power of {(-In2 * Decay Time/1 040.95}]
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 2 *C236*100/Pu-236 Decay Corr'd Value * SPKV

Pu 239/240 uCllg = (C239)(Pu 235 Decay Corrd Value)(SPKV)(1 000MLIL)(DF) / [(C236)(SS)(D g/L)(2220000 dpmiuCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 2 * C238] - (Pu-238 Tracer Value *SPI0y

siisamiPu 238 uCHg = [(Pu 238 dpm)(DF){1000mI/L)) / [(Pu-236 Tracer Recovery /100)(2220000 dpm/ucCi)(D 9LY(SS)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm ™ min)) + (1 / (Pu 238

[ Pu 239/240 uCifL = <

7.6617E-03

*Pu 236 Tracer Recovery / 100}
or 239/240 cpm * min))] * 1.96 * 100

VRESULTS v . ,
Pu 239/240 HCl¥mL = < 7.66E-06 DETECTION
Relative Counting Error = 100.0% LEVELS
in uCi/mL
NOTE: Pu 238 Result is a LESS THAN Value, Pu 239/240
Pu 238 BClmL = < 7.66E-06 7.66E-06
Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer Recovery = 40.8% 7.66E-06
[OaE Eniry by: ﬁ//) '-‘fsﬁ P e Date: T S |
roved by: ¢ Datet &S, oS
om ey 1.
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Pu 238 and 239/240 : LA-503-156 (D-1

WHC-SD-WM-DP-103, REV, 1
LIQUID / SOLID

DUPLICATE

{{Pu 236 Tracer Recovery = (Total AT Counts / TC

N N N DATE COUNTED AN:U4:95 [PU 236 AEA FRAG. (C236)
__DUPLICATE SAMPLE VOLUME in mL SS 100 PU 238 AEA FRAC. (C238)
o WOTR RSt S AMPLE DILUTION FACTOR DF 1.0 lPU 239 AEA FRAC. (C239)
e s RACER VOLUME in ml. SPKV JITOTAL AT COUNTS
N Shd DIGEST DILUTION FACTOR DDF AT COUNT TIME (MIN)
RACER BOOK NO. B2B43IBACKGROUND in cpm B
{TRACER PREPARATION DATE | 09/02/94 |PU 236 cpm
.- JTRACER PREPARATION VALUE (dpnvm 2226.00}PU 238 cpm
+§PU-236 DECAY CORR'D VALUE _ (dpm/ __2049.58[PU 239 cpm
{PU-238 TRACER VALUE (dp 0.00 fAEA COUNT TIME : i o
% L__Pu 2391240 yci_= < 7.0318E-03

“Ni{Decay Time = Date Counted - Tracer Preparation Date

:1Pu-236 Decay Corr'd Value = Pu.238 Preparation Value
-Bkg)* 2 *C236*100/Pu-236 Decay Corr'd Value * SPKV

] Value)(SPKV){1000mL/L)(DF)
3§ C238} - (Pu-238 Tracer Value
JPu 238 pCifg = [(Pu 238 dpm){DFK1000mLIL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/LYSS)]
Relative Counting Error = Square Root of [(3/(Pu 236 cpm * min)) + (1 / (Pu 238

*[e to the power of {(In2* Dacay Time/1040.95)]

1 H(C236)(SS)(D gL)(2220000 dpm/uCi)
*SPKV *Pu 236 Tracer Recovery / 100)

or 239/240 cpm * min))] * 1.96* 100

VRESULTS v

Pu 239/240 HCl/mL = < 7.03E-06 DETECTION

Relative Counting Error = 100.0% LEVELS
in pCi/mL

NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

Pu 238 pClimL = < 7.03E.06 7.03E-06

{Relative Counting Error = 100.0% Pu 238

Pu 236 Tracer Recovery = 46.7% 7.03E-06

i . ‘
ata Entry by: P A DY R — Date: oo-Jan-o5
roved by: E : Date: & S92n 5
orm ev 1.
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GENERAL

Peak
ID

Peak
ID Isotope
1 Pu236
Cm243

Totals:

Westinghouse Hanford Co.

ENERGY
2.01

ALPHA
Rev.

DATA REDUCTION REPORT
SAMPLE

$94T000389-BLK
File ID: 9al250.CNF

Counted on:

Analyzed by:

ANALYSTIS

WHC-SD-WM-DP-103, REV. 1

1/ 4/95 @18:39

betector: AEA9
Geomet number: 1
Count time: 28800. Sec
PEAK ANALYSIS
Peak height Peak center FWHM Tau
Initial PFinal Initial Final Initial Final Initial Final
867.3 867.3 363.344 363.344 12.000 3.098 6.000 1.497
PEAK RESULTS
Peak Error Limit: 25%
AEA Peak Centroid Count %err Activity
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
0.943 5.756 5.775 -.0190.01 22,46 1.9 164.7 0.742E~04
0.943 <--valid peaks only--> 22.46
DETECTOR CALIBRATION
Energy (MEV) = 4.104 + (0.0046)*Channel
Energy range (Mev): 4.104 T0 6.459
Efficiency = 0.1392 CPM/DPM
TOTAL COQUNT DATA:
Item Total % Recovery
Raw spectrum 11429.0 100.000
Smoothed 11429.0 100.000
Composite fit 10783.0 94,347
Residuals 646.0 5.653

ALJ




Spectrum 9a1250.CNF WHC-SD-WM-DP-103, REV. 1 .
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5310.9

...... .-.-O..l
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Re;w Data Dump gor AEAOSpectrumz 9al1250.CNF
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WHC-SD-WM-DP-103, REV. 1 -

Westinghouse Hanford Co.

GENERAL ALPHA

Rev.

ENERGY
2.01

DATA REDUCTION REPORT

ANALYSTIS

SAMPLE _
S94T000389-STD
File ID: 10a2093.CNF

Counted on: 1/ 4/95 @18:38

Detector: AEAL1D
Geomet number: 1
Count time: 288B05. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 501.8 501.8 364.066 364.066 12.0060 3.970 6.000 0.893
2 50.4 50.4 305.318 304.823 48.000 80.463 24.000 11.494
3 1044.4 1044.4 229.966 229.964 12.000 4,365 6.000 1.159
4 36.8 36.8 125.673 125.549 166.000 1.000 83.000 0.100
5?7 8.4 8.4 96.778 95.782 10.000 1.435 5.000 1.506
6 8.2 8.2 86.214 86.214 16.000 0.957 8.000 0.041
72 2.2 2.2 58.930 58.177 10.000 1.280 5.000 0.892
87 5.6 5.6 40.298 39.864 8.000 0.348 4.000 0.776
97 5.7 5.7 28.433 28.003 14.000 3.511 7.000 1.299
PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu236 0.268 5.756 5.775 -.0190.02 22.27 1.9 179.7 0.809E-04

Cm243 5.786 5,775 0.011 241.2 0.109E-03
2 Am241 0.066 5.480 5.502 -.0220.37 5.49 6.7 46.2 0.208E-04
Pu238 5.499 5.502 -.003 60.3 0.272E-04
3 Pu239 0.502 5.143 5.158 -.0150.02 41.78 1.4 330.2 0.149E-03
Pu240 5.144 5,158 -.014 330.2 0.149E-03
4 Np237 0.034 4.640 4.678 -.0380.00 2.87 5.3 378.0 0.170E-03
5 7?27 4.541 0.12 90.6
6 0.011 4.497 0.00 0.94 13.4 7.4 0.335E-05
7 2727 4.368 0.04 243.
8 77?7 4,283 0.04 173.
9 ?2?2? 4,229 0.17 42.7
Totals: 0.881 <--valid peaks only--> 73.35

DETECTOR CALIBRATION
Energy(MEV) = 4.100 + (0.0046)+*Channel
Energy range (MeV): 4.100 TO 6.455

Efficiency = 0.1265 CPM/DPM

TOTAL COUNT DATA:
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WHC-SD-WM-DP-103, REV. 1

Item Total % Recovery
Raw spectrum 39955.0 100.000
Smoothed 39955.0 100.000
Composite fit 35391.6 88.579
Residuals 4563.4 11.421

Analyzed by:

ALJ




Spectrum 10a2093.CNF WHC-SD-WM-DP-103, REV. 1
lLegend: Raw = .... Modeled Peaks =1,2,.., etc Display Max.: 7197.6
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Raw Data Dump for AEA Spectrum: 10a2093.CNF “éHC-SD-WM-DP-‘!OS, REV. 1
. 0. -

1 0. 0. 0. 0. 0. 0. 0. . 0
11 0. 0. 0. 0. 0. 6. 13. 8. 12, - 14.
21 9. 12. 10. 8. 10. 11. 16. 12. 8. 17.
31 9. 11. 11. 7' 6. 5. 9. 11- 13. 10.
41 16. 9. 9. 11. 7. 7. 11. 12. 12. 5.
51 9. 15, 12, 14, 12. 9. 16. 15, 12. 15.
61 13. 14, 12, 9. 17. 11. 15. 9. 14. 13.
71 14, 21. 22. 16. 13. 21. 13. 15. 16. 16.
81 18. 23. 20. 22. . 12. 26. 20, 18. 22, 9.

91 21. 14. 18, 23. 22. 23. 28B. 20. 19, 25,
101 17. 19. 23, 21. 22. 21, 22. 22. 28. 20, -
111 26. 22, 19, 34. 24. 25, 24. 28, 28, 23.
121 34. 33. 30. 37. 33. 38. 31. 28. 38. 39.
131 39. 47. 24. 35. 39. 35. 33. 41. 36. 36.
141 51. 41. 43. 58. 44. 40. 37. 57. 56. 52.
151 51. 60. 47. 53. 57. 59. 57. 62. 63. 62.
161 54. 63. 73. 76. 60. 85. 71. 80. 73. 80.
171 96. 83. 85, 88. 85. 88. 99, 103. 105. 98.
181 123. 118. 129. 108, 130. 118. 129. 120. 161. 175.
191 156, 141, 189. 156. 191. 181. 197. 196. 202. 223.
201 194, 235. 218. 240. 256. 282. 242, 257, 292, 321.
211 356. 310. 308. 395. 353. 359. 432, 458. 488. 507.
221 555, 626. 649. 635. 745. 760, 888. 987. 1114. 1234.

231 1136. 999, 745. 491. 282. 134. 57. 30. 15. 9.
241 15. 16. 8. 15. 17. 8. 11. 13. 13. 16.
251 13, 22. 14, 15, 274 13. 11, 18. 21. 17.
261 14. 23, 16. 21. 21. 28, 14. 20. 23. 20.
271 22, 23. 22. 31. 25, 18. 20. 23, 24. 29.
281 23. 28. 29. 24, 30. 37. 27. 35. 39. 30.
291 36. 28, 53. 27. 40. 66. 49. 47. 49, 49.
301 55. 59. 57. 52. 76. 71, 54. 50. 58B. 50.

311 54. 46. 47. 39, 59. 64. 70. 53. 52. 75.
321 67. 74. 77. 71. 74. 89. 87. 67. 78. 90.
331 94. 95. 81. 95. . 105. 125. 100. 121. 126. 139.

341 145, 142. 149. 142, 147. 184. 172. 192. 226. 204.
351 219. 271. 277. 316. 350. 362. 345. 336. 353. 410.
361 385, 437. 540. 574. 562, 508. 338. 243. 108. 30.
371 13. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. . 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 c. 0. 0. 0. 0. 0. g. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. c. 0. 0.
461 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
471 0. 0. 1. 0. 0. c. 1. 0. 0. c.
481 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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WHC-SD-WM-DP-103, REV. 1

" Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2,01

DATA REDUCTION REPORT
SAMPLE

S947000389-~-SAM
File ID: 11a3108.CNF

Counted on: 1/ 4/95 @18:37
Detector: AEAL]

Geometry number: 1

Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 355.7 355.7 365.861 365.861 12.000 4.134 6.000 0.936
2 11.0 11.0 291.443 291.056 30.000 109.164 15.0060 8.969

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm244 0.885 5.796 5.783 0.0130.02 15.80 2.3 143.6 0.647E-04

Cm243 5.786 5.783 0.003 196.7 0.886E-04
2 Th228 0.094 5.430 5.439 -.0090.50 . 1.69 14.0 21.6 0.972E-05

Am241 5.480 5.439 0.041 16.3 0.734E-05
Totals: 0.979 <—--valid peaks only--> 17.48

DETECTOR CALIBRATION
Energy(MEV) = 4.100 + (0.0046)*Channel
Energy range (Mev): 4.100 TO 6.456

Efficiency = 0.1100 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 8571.0 100.000
Smoothed 8571.0 100.000
Composite fit 8392.0 97.912
Residuals 179.0 2.088

Analyzed by:

B2




Spectrum 11a3108.CNF . .
1l Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 2521.0

WHC-SD-WM-DP-103, REV. 1
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Rel1w Data Dump for AEA Spectrum:
0 0

11

21

31

41

51

61

71

81

91
101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
44]
451
461
471
481
491
511

0.
0.
0.
0.
1.
0.
1.
2.
0.
0.
1.
2.
1.
0.

0.
0.
3.
1.
1.
c.
1.
0.
0.
0.
0.
4.
1.
2.
0.
3.
1.
2.
3.
5.
4.

0.
0.
0.
0.
0.
1.
0.
1.
2.
1.
1.
0.
1.
1.
1.
2.
3.
3.
2.
4.
2.
3.
4.
9.
6.
8.
8.
6.
14.

- 18,

19,
31.
49,
83.
185.
306.
4.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
1.
1.
0.

0.

2,
0.
2.
3.
0.
4.
2.
2.
1.
4.

4.

2.
3.
3.
'4.

11a3108.CNF
0. 0.
0. 0.
2. 1.
0. 0.
2. 0.
0. 1.
0. 0.
0. 2.
0. 1.
1. 3.
0. 1,
1. 1.
0. 4.
4. 1.
0. 2,
0‘ 2-
3. 2.
1. 2.
1. 2.
2. 4.
3. 3.
6. 5.
7. 5.
5. 4.
3. 4.
0. 8.
6. 10.
9. 9.
13, 11.
8. 10.
17. 21.
21. 19,
28. 33.
51‘ 58‘
104. 104.
220. 239.
363. 400.
1. 0.
0. 0.
0. 0‘
0. 0.
0. 0.
0. 0.
0. 0.
0. 0‘
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

2874

111.
254,
393.
0.
0.
0.
0.
0.

0.
0.
0.
o.
0.

0.

VgHC-SD-WM-DPJ 03, REV. 1
. 0.

0.
0.
1.
1,
1.
1.
1.
1.
1.
0.
1.
0.
0.
1.
4.
1.
4.
2.
1.
3.
7.
5.
2.
8.
4.
9.
10.
19,
2]1.
15.
28,
39,
56.
107.
255.
356.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.

1.
2.
0.
0.
1.
3.
1.
0.
1.
0.
2.
0.
1.
1.
1.
2.
3.
2.
2,
3.
3.
5.
1.
7.
15,
11,
16.
10.
19,
16.
28,
46,
65.
138.
294,
223,
0.
0.
0.
0.
0.
0.
0.
c.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
l.
0.
2.
0.
0.
1.
0.
1.
0.
1.
3.
3.
2.
9.
0.
0.
3.
4.
4.
4.
3.
7.
10.
11.
12,
24.
19.
43,
65.
132.
228.
149,
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
c.
0.
0.
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Westinghouse Hanford Co.  WHC-SD-WM-DP-103, REV. 1

GENERAL ALPHABA ENERGY ANALYSTIS
Rev. 2.01

DATA REDUCTION REPORT
SAMPLE

S594T000389-DUP
File ID: 12a4906.CNF

Counted on: 1/ 4/95 e18:36
Detector: AEAl2

Geometry number: 1

Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial PFinal Initial PFinal Initial Final
1 504.0 504.0 362.952 362,952 12.000 4.148 6.000 0.965
2 15.0 15.0 268.363 268.212 102.000 1.000 51.000 0.100
37 3.0 3.0 258.723 257.253 10,000 0.049 5.000 0.005

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count S%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m uCi/ea
1 Cm244 0.843 5.796 5.781 0.0150.02 21.95 1.9 157.8 0.711E-04

Cm243 5.786 5.781 0.005 216.2 0.974E-04
2 0.046 5.346 0.00 1.21 8.3 8.7 0.391E-05
3 22272 5.295 0.23 41.3
Totals: 0.889 <--valid peaks only--> 23.16

DETECTOR CALIBRATION
Energy(MEV) = 4.112 + (0.0046)*Channel
Energy range (MeV): 4.112 TO 6.467

Efficiency = 0.1391 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 12507.0 100.000
Smoothed 12507.0 100.000
Composite fit 11228.9 89.781
Residuals 1278.1 10.219

Analyzed by:

ALJ

2878




Spectrum 12a4906.CNF .
l Legend: Raw = .... Modeled Peaks =1,2,.., etc Display Max.: 3212.8

WHC-SD-WM-DP-103, REV. 1

2

NWwwwwwwww

* 8

l.‘-
.1-..

‘.ll-.

-c-.-!l!.

Dl.c..c....lo-

® &8 89 08 s s B s ReNSs 1

IIDI.I.OOOI......IO..............‘.I
..Q........I.-.'-..‘...-.-I...-..........'............I....l..
'...............I'.l.-..-........D..........OI......I.'-Q-.I...C..‘.‘l

ll.'...ll

2876




Raw Data Dump for AEA Spectrum:
0 0

0.

1 » L] 0. L
11 c. 0. 0. 0.
21 o. 0. 2, 0.
31 1. 1. 1. 1.
41 1. 0. 1. 0.
51 1. 0. 5. 3.
61 0. 2. 1. 2.
71 0. 0. 1, 2.
81 2. 1. 0.

91 2. 2. l. 0.
101 6. 1. 2. 1.
111 4. 2. . 3. 3.
121 0. 3. 1. 1.
131 2. 0. 3. 2.
141 3. 3. 1. 2.
151 3. 2. 1. 3.
161 0. 2. 5. 5.
171 6. 5. 2. 3.
181 2. 0. 7. 1.
191 4. 5. 8. 0.
201 4. 9. 5. 5.
211 7. 3. 2. 12.
221 3. 3. 8. 8.
231 6. 9. 4. 9.
241 12, 9. 8. 17.
251 13. 7. 15. 10.
261 11. 10. 11. 9.
271 10. 13. 12, 17.
281 16. 23. 18, 11,
291 22, 20. 19, 30.
301 33. 30. 36. 22,
311 41, 28. 34. 27.

© 321 56. 54. 55. 48.
331 82. 87. 88. 106.
341 114. 125. 118. 126.
351 258. 308. 317. 377.
361 448, 501. 594. 542.
371 1. 1. 0. 1.
381 0. 0. 0. 0.
391 0. 0. 0. 0.
401 0. 0. 0. 0.
411 . 0. 0. 0. 0.
421 0. 0. 0. 0.
431 0. 0. 0. 0.
441 2. 0. 0. 0.
451 1. 0. 0. 1.
461 0. 0. 1. 0.
471 0. 0. 0. 0.
481 0. 0. 0. 0.
491 0. 0. 0. 0.
511 0. 0.

12a4906.CNF
0. 0.
0. 0.
2. 1.
1. 0.
1. 3.
0. 2.
1. 0.
2. 3.
1. 3'
2. 1.
0. 2.
1. 2.
3. 1.
2. 2.
1. 3.
1. 4‘
3. 3.
7' 3.
2. 3.
5. 5.
3. 7.
8. 5.
4. 11.
5. 16.
11. 8.
8. 14.
12, 11.
13. 13,
21. 23.
26. 18.
36. 30.
39. 46.
70. 62.
91. 93.
167. 182.
373. 371.
478, 356.
0. 0.
0. 0.
0. 0.
0. 0.
0' 0.
0. 1.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
0. 0.
0. 0.
2877

WRL-OU-WiM-I-1U3, KEV. 1

0.
0.
2.
0.
0.
0.
3.
5.
4.
1.
1.
3.
3.
1.
0.
2.
3.
1.

0.
1.
0.
1,
2.
1.
0.
1.
0.
2,
1.
3.
2,
1.
3.
2.
2.

CoONS O

0.
3.
2,




WHC-SD-WM-DP-103, REV. 1 (>
LABCORE Data Entry Template for Worklist# 455

Analyst: Ayny/  Instrument: PUOL Method:  LA-503-156 D=\
Worklist Comment: See chemist for sample size. --LLF WHC-SD-WM-DP-103, REV. |
Seg Type Sample#  Rep Al “Test Matrix Actual Found DL Unit
1 BLNK-PREP @PU23901 PU23901 LIQUID N/A uci/m
1 BLNK-PREP @pU23901 PU23901T  LIQUID N/A % Rec
1 BLNK-PREP @PU23901 PU23901E  LIQUID N/A % Ct.
2 STD EBESESLMES @PU23901 PU23901 LIQUID N/A _ uCi/m
2 STD @PU23901 PU23901E  LIQUID N/A % Ct.
2 STD @PU23901 PU23901T LIQUID N/A % Rec
3 SAMPLE $94T000371 @PU23901 PU23901 LIQUID N/A uCi/m
3 SBMPLE §94T000371 @PU23901 PU23901T LIQUID N/A % Rec
3 SAMPLE 894T000371 @PU23501 PU23901E  LIQUID N/A % Ct.
4 pup £94T000371 @PU23901 PU23901 LIQUID N/A  uCi/m
4 DUP S94T000371 @PU23901 PU23901T LIQUID N/A % Rec
pup S94T000371 @PU23901 PU23901E  LIQUID N/A % Ct.
5 SAMPLE $94T000355 @PU23901 PU23901 LIQUID N/A uCi/m
5 SAMPLE S94T000355 @PU23901 PU23901T LIQUID N/A % Rec
5 SAMPLE S94T000355 @PU23901 PU23901E  LIQUID N/n $ Ct.
6 DUP §94T000355 @PU23901 PU23901 LIQUID N/A uCi/m
6 DUP §94T000355 @PU23901 PU23901T LIQUID N/A % Rec
6 DUP §94T000355 @PU23901 PU23901E LIQUID N/A % Ct.
7 SAMPLE S95T000004 @PU23901 PU23901 LIQUID N/A ucCi/m
7 SAMPLE S95T000004 @PU239501 PU23901T LIQUID N/B % Rec
Data Entry Comments:
Units shown for QC (SPK) may not reflect the actual units. NS Page: 1




WHC-SD-WM-DP-103, REV. 1
LABCORE Data Entry Template for Worklist# 455

Analyst: \w\V  Instrument: PUO1 Method:  LA-503-156 D=\

Worklist Comment: See chemist for sample size. —-LLF ‘

Seg Type Sample#  Rep Al Test Matrix Actual Found DL~ TUnit

7 SAMPLE S95TO00004 O  @PU23901 PU23901E  LIQUID N/A % Ct.
8 DUP 5957000004 0 @PU23901 PU23901 LIQUID N/a .uCi/m
8 DUP S95T000004 0 @PU23901 PU23901T LIQUID N/A % Rec
8 Dup $95T000004 0 @PU23901 PU23901E LIQUID N/A % Ct.

Final page for worklist # 455

AT TR 1-25.9%
alyst Signature Date

/;7%5/%# /-33-535"

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 2
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WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 239.’240 LA-503-156 {D-1)

LIQUID / SOLID

STANDARD

IDate Counted ]Pu 236 AEA Frac. {C236)
" |Sample Volume in mL Lolﬁu 238 AEA Frac. {C238)
#Asample D.F. 71[Pu 239 AEA Frac. {C239 [

Total AT Counts

IaT count Time {min) {TC){:

ckground in cpm

"~ 09/02/94Pu 236 cpm

{Bkqg) :

2226]Pu 238 cpm

2019.78JPu 238 cpm

OJAEA Count Time

il

Pu 235/240 uCill.

1.5929E+02

Relative Counting Ervor = Square Root of [{1/{Pu 236 cpm * min)) + {$ / {Pu 238 or 235/240 cpm * min))] * 1.96 * 100

Pu-236 Decay Corr'd Value = Pu-236 Preparation Value * [« to the power of {{-In2 * Decay Tims) 7 1040.95 )]
Pu 236 Tracer Recovery = (Total AT Counts / TC « Bky) * 2* €236 * 100 / Pu-236 Decay Corr'd \faluu * SPKV

Pu 239/240 LCYmL = 1.51E01 DETECTION
Relative Counting Error = 3.1% LEVELS
inpCifmL
NOTE: Pu 238 Resujt is a LESS THAN Value. Pu 239/240
Pu 238 HCHmL = < 1.52E-02 1.62E-02
Relative Counting Error = 100.0% Pu 238
Pu 238 Tracer Recovery = 47.8% 1.62E-02
Data Entry by: - /Z/ i, ot e x e Date: 01/30/95
Approved by: Ry Date; 30_@« as

Form 503156PC Rev. 2.0
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WHC-SD-WM-DP-103, REV. 1 !
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER
Pu 238 and 239!240 : LA-503-156 (D-1) LIQUID I SOLID SAMPLE
5 M o4 “|Pu 236 AEA Frac. (PR Sy
(Ss}f 1.500Pu 238 AEA Frac. {C238)
{DF) ki Pu 239 AEA Frac, _(C239}
{SPKV} [ 0 [Total AT Counts
(DDF AT Count Time (min) (T'C)
Background in cpm {Bka)
09/02/94|Pu 236 cpm '
: S é‘ Pu-236 Preparation Value  {dpm/mlL) 2226[Pu 238 cpm _
mwmﬁ%ﬁa Pu-236 Decay Corr'd value _ {dpimL) 2019.78 lFu 239 cpm
Gt 1 Pu-238 Tracer Value {dpm/mL OJAEA Caunt Time {min)k
Pu 239/240 pCill. = <

Pu-238 4Cl/mL = (Pu238 dpm * DF * DDF} / [{Pu 238 Tracer Recovery / 100} * (2220000dpm/pCi) * $S)
“{Relative Counting Error = Squars Root of [{1/{Pu 236 cpm * min)} + {1 / (Pu 238 or 239/240 cpm * min))) * 1.96 * 100

NOTE: Pu 2381240 Result is a LESS THAN Value.

[Pu23sr240 uClUmL = < 6.72E-06 DETECTION
IRelative Counting Error = 10.4% LEVELS
_ in pCHmL

NOTE: Pu 238 Result is a LESS THAN Value. — Pu 235/240

Pu 238 HCUmL = < §.72E-06 6.72E-06

IRelative Counting Error = 8.6% Pu 238

Pu 236 Tracer Recovery = 85.5% . 6.72E-06

—— e

Data Entty by: M/QS LBl A Date: 01/30/95
W Date: .30 J@n 35 _
Form 503156PC "Rev, 2.0 ‘

Page 1of1

2881




WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER
Pu 238 and 239/240 : L.A-503-156 (D-1) LIQUID / SOLID BLANK
@’;‘:’ﬁ ﬁ?‘%‘\%ﬁ%@ Date Counted fi26/5 7 ]Pu 236 AEA Frac. (C236)}:
e ssife 5001Pu 238 AEA Frac. (c23s)|:
{DF u 239 AEA Frac. {c239)]:
(sPKW | [Total AT Counts
(DDF AT Count Time {min) (rc)
i |Background in cpm {8ka}|:
09/02/94|Pu 236 cpm
2226[Pu 238 cpan
2019.78[Pu 239 cpm
(dpm/mL) 0JAEA Count Time (min)
Pu 238/240 pCilL. = < 9,9601E-03

7#|Decay Time = Dats Counted - Tracer Proparation Date
:{PU-236 Decay Corr'd Value = Pu-236 Puparation Value * [e to the power of {(-mz * Dacay Time) f 1040.95 }]

:]Relative Counting Error = Squara Root of [(1/(Pu 236 cpm * m_ln)) + (17 (Py 238 or 239/240 cpm * min))} * 1.96 * 100

NOTE: Pu 2391240 Result is a LESS THAN Value.

Pu 239/240 T uClmL ® < 9.96E-06 DETEGTION
Relative Counting Error = 12.3% LEVELS
) in pCi/mL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pClimL = < 9.96E-06 9.96E-06
Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer Recovety = 57.6% 9.96E-06
Data Entryby: 2 /. S S v e e ' Date: 01/30/95
Approved by: > ‘ Date: |
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PLACE ANALYTICAL CARD IN BOX BEL.OW OR ATTACH TRAVELER

Pu 238 and 239/240 : LA-503-156 (D-1) LIQUID !/ SQOLID
. ¥pe ot Ibate Counted " To1726/9 “]Pu 236 AEA Frac,

: : iPu 238 AEA Frac,
1Pu 239 AEA Frac.
0fTotal AT Counts
AT Count Time (min)
ackground in cpm
08/02/94)Pu 236 cpm

2225Pu 228 cpm
2019.78[Pu 239 cpm
OJAEA Count Time H i
I Pu 2357240 pCill = < £.9038E-03

DUPL!CATET_

rr “t oy

*%\*"“é\ \uﬂ“&.&&&

it py 2ag dpm = [(Total AT Counts / TC) - Bkg * 2 * C238] - {Pu-238 Tracer Value * SPKV * Pu 236 Tracer Recovary /