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WHC-SD-WM-DP-0 54 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-503-156 December 6, 1993

PREPARED BY: DATE COMPLETE:
L. L. Fritts -- 4-& December 8, 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET UM % CT ER

STO 63643 G754 Am-241 3.29E+1 122.8 1.71E-3 20.4

BLANK G746 Am-241 <3.40E-5 3.4 3.40E-5 71.0

A-8 G747 Am-241 <3.40E-5 2.7 3.40E-5 58.6

B-8 G748 Am-241 1.18E-4 0.9 3.40E-5 54.2

C-8 G749 Am-241 1.94E-4 0.4 3.40E-5 80.2

D-8 G750 Am-241 <3.40E-5 7.4 :3.40E-5 41.2

NARRATIVE: fZ ~ NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMVS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

Rerun 0748 and 0749--Low tracer recoveries have resulted in actual values.
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Sel.al No Sample Poi Oale Tme Issued Pr'o''

Delie''aqo" Mesosardaa Resai uds charge Code eCL",

APmi241 IA-50.- 15C ;ECO\ERY VCGEL .
Sem qre S1e Customer I0 'b

EDP A2Oi ARo L

-TD4:; RE.ULT

:TD VAL f %EC

2UT FOR RERUN
Analyst -2 AnalyI - 3 Analys- 4 Analyst- 5

/ - 93 CIV -

Date T me Compleed Lab 11- M,

54-6O00 061 IR 10 3

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD

Seal No. pike (Tracer) Book Number 78B43

G745-5582 - ttitv of An243 Tracer in dpm/mL (SPKA) 7537

atc b pike (Tracer) Volume in ml (SPKV) 0.1

2264 Volume of Sample in mL (SS) 1

R6ert N. Dilution Factor (DF) 101

0 igest Dilution Factor (DDF) 1

.olt. Am-241 Area Peak Height from AEA (C241) 47

J VANSANT \Xm- 2 43 Area Peak Height from AEA (C243) 49

Dat otal AT Count (AThT) 654

12/06/93 AT Count Time in Minutes (MIN CTd) 30

|ackground in CPM (B KG) 6

Am-241 pCi/L = ((C241 I SPKA * SPKV * DF

pCi/mL = pCi/L / (1000mL/L)

Tracer % Rec = ((AnOT / MIN CTd - BKG) * 2

Relative Counting Error = Square Root of ((1

* DDF * (I00mL/L)) / (((243 SS * (2220000dpm/ml))

* (C243 / (C241 + C243))/ (SPKA SPKV)) - 100

/ 241) + (l/C243)) * 100

BEST AVAILABLE COPY

Am-241 pCi/L = 3.29E+01

4m-241 pCi/mL = 3.29E-02

elative counting error = 20.4%

A-243 Tracer Recovery = 2.1%

Data Entry by: Date: 08-Dec-93-d
pproved by: Date: crlcb- F 1;:3

Form 3 Rev. 1 .2r Page 1 of 1

WHC-SD-WM-DP-054 REV 0
t4L 1 ,,; Vv/2



WHC-SD-WM-DP-054 REV 0

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

/'- 7- 23 /fl
7-Y6-6 ! -s

5.5 R:-

BEST AVAILABLE COPY

887



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

It-

WHC-SD-WM-DP-054 REV 0
S, a No Sample Pom1 Date tme Issued Peronly

: U; -Bj 1 1/4,4 () 1 - -I I I :: ., . 1 -,(

oe , , o .s ao Rs t Un s Cha, ge Code se

S, 4 5, C.1 11SaT 7 e _ + -%, . : Cst.

C~ I

< 3. 2y s v 
-

OUT FOR RERUN

D5e Tme co6lId LIbC

Backgmund in CPf (BKG)

Am-241 pCi/L = ((C241 - SPKA - SPK * DF ' DDF - (1000mL/L)) / ((243 - SS (2220000dpm/mL))

pCi/mL = pCi/L / (1000 mL/L)

Tracer % Rec = ((ATOT / MIN CTd - BKG) * 2 - (C243 / (C241 + C243)) / (SPKA * SPKV)) - 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

NOTE: Reported result is a LESS THAN value using BEST
5% of the Am-243 peak as the Am-241 peak.

AVAILABLE COPY

4m- 2 4 1 p/L < 3.40E-02

Am- 2 41 pCi/il < 3.40E-05

elative counting error = 71.0%

Am- 243 Tracer Recovery = 3.4%

jData Entry by: Date: 08-Dec-93

Approved by: Date) gt.eM2,11i3
Form 3 Rev. 1.2 Page 1 of 1

AM-241: LA-503-156 (D-0) LIQUIDS BLANK

.i~l 1 & pike (Tracer) Book Number 781B43

G746-5682 Activity of Am243 Tracer in dprn/mL (SPKA) 7537

Batct D pke (Tracer) Volume in mL (SPKV) 0.1

2264 'olurme of Sample in mL (SS) 0.5

.er.. NO iution Factor (DF) 1

0 Diest Dilution Factor (DDF) 1
Analyst m- 2 4 1 Area Peak Height from AEA (C241) 2

J VANSANT IANT-243 Area Peak Height frm AEA (C243) 210

Date oLd AT Count (ATOT) 422

12(06193 XT Count Time in Minutes (MN C0d) 30
1I



WHC-SD-WM-DP-054 REV 0

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

/~2-7t3~3 4r

(;7.V6 -'s e.9ktl-I
3c)

BEST AVAILABLE COPY

8S3



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
WHC-SD-WM-D

Sena* Nu m e PR 0.,e T-me 1ss ed P.,- -

Cer'e'ema on &AeIMOd S undaid Retult isnjs Charge Code de

Am~j1 LAnA2 B.j "ML
SmCm Ste

5J680006 .R 10 eli

)-054 REVO

Background in CPM

Arn-241 pCi/L = ((C241 * SPEA I SPKV * DF * DDF (1000nL/L)) / ((C243

pCi/mL = pCi/L / (1000imL/L)

6 SS * (2220000dpm/ml))

Tracer % Pee = ((AMT / MIN [Td - BKG) * 2 (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

NOTE: Reported result is a LESS THAN value using r A
5% of the Am-243 peak as the Am-241 peak. LUST AVAILABLE COPY

Am-241 pCi/L < 3.40E-02

Am- 2 4 1 pCi/mL < 3.40E-05

lative counting error 58.6%

Am-24 3 Tracer Rcovery 2.7%

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

SeriM I1o, pike (Tracer) Book Number 78B43
G747-5782 mctirty of rn243 Tracer in dpm/mL (SPKA) 7537

B7 t - iD pike (Tracer) Volume in ml (SPK) 0.1
2264 Volume of Sample in ml, (SS) 0.5

R)ui No. u ibun r actor (DFl 1

D )igeSt Dilution Factor (DDF) 1

Analyst - 4 Area Peak Height from EA ([241) 3

VANSANT -243 Area Peak Height from AEA (C243) 95

Date A \T Cunt (AThT) 437

12/06/93 AT Count Time in Minutes IMIN [Td) 30

(BKG) 4

Data Entry by: 7- _t : Date: 08-Dec-93
pproved by: Date: e Pt

Form 3 Rev. . 890 Page 1 of 1



WHC-SD-M-DP-0 54 REV 0

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

#13 /.22 4?-; ;-?

1j24Z- Z/ a&791V7 J7fSP_

BEST AVAILABLE COPY

891



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-054
5-9 /

I- -rne issued Pr.otySeraL No 0Same Po-nt Date

Oetetm alIon A etod 51a da Aseei rJs Cha ge Code Reruns

T - I.

2'1;J A 7,~ 7- j LC -12,
Samepte Suze Custoere ID

p~,~)PAP Ca) -~

OUT FOR RERUN
1.- 2 Analyst -3 Analysl - Analyst-S

-

Dan Irme Completed .a s.'

54 680-061 rk-10 83)

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

SnW No. pike (Tracer) Book Number 78B43

G748-5782 :ctiity of An243 Tracer in dpm/mL (SPKA) 7537
Batch 0 9pike (Tracr) Volune in mEL (SpK"% ) 0.1

2264 \olume of Sample in mL (SS) 0.5
Ren No ilution Factor (DF) . 1

khegt Dilution Factor (DDF) 1

Analyst m-241 Ara Peak Height from AFA (C241)

VANSANT m-2 43 Aa Peak Heiht from AEA (C243) 23

DatW ol AT Count (T) 299

12/06/93 AT Count Tie i Mutes( 0
Backgmund in CPM (BKG) 6

Am-241 pCi/L = ((C241 * SPKA * SPKV # DF * DDF (1000mL/L)) / ((C243
pCi/mL = pCi/L / (1000 mL/L)

* SS * (2220000dpm/nL4)

Tracer % Ree = ((AThT / MIN CTd - BKG) * 2 (C243 / (C241 + C243)) / LSPKA * SPKV)) * 100

Relative Counting Emr Square Root of ((1 / C241) + (1/C243)) * 100

BEST AVAILABLE COPY

Am-2 41 pCi/L 1.18E-01

m-241 pCi/mnl- 1.1SE-04

e[ative counting error 54.2%

An-24 3 Tracer Recovery 0.9%

REV O

Data Entry by: - Date: 08-Dec-93

Approved by: Date: I m -b-f.4__-_
Form 3 Rev. 1.2' Page 1 of 1

4 5



WHO-SD-WM-DP-054 REV 0

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

Ic~<<23c3~ /

- -6
a79,0-

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Background in CPM (BKG) 1

V0

An-241 pCi/L = ((C241 * SPKA * SPKV * DF DDF * (1000mL/L)) / ((C243 * SS I (2220000dpm/mL))

pCi/mL = pCi/b / (1000mL/L)
Tracer % Pec = ((AMT / MIN Crd - BKG) * 2 * (243 / (C241 + C243)) / (SPKA I SPKV)) * 100
Relative Counting Error = Square Root of ((I / C241) + (1/243)) 1 100

BEST AVAILABLE COPY

m-241 pCi/b = 1.94E-01

lm-241 pCi/mL - 1.94E-04

lative counting error = 80.2%

-243 Tracer Recovery = 0.4% |

WHC-SD-WvI-DP-054 RE
x1

I

SeINO S-1m,e ~lDa T,mre Isued Pr-arty

D eeroe k~ludSadd , stUisCh,ge Code erus

Am A-5f?-0A3 - T5 u,2 i, VUGEP
samyte s'2e Customer 10

ATTACN PIN[GUT

SIT JOR RERUN
A I -2 Analysl 3 Analyst -I Analyst 5

Hr, ' H's Hrs H's Mrs

Dae T-e Compteied Lab U 13

I S-6t 5t061 R- 10- 31

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

4-1$ls N pike (Tracer) Book Number 78B43

749-5782 ctivity of Am243 Tracer in dpm/mL (SPKA) 7537

Batch 10 pie_(Tracer) Volume in mL (SPKV) 0.1
264 Volume of Sample in mL (SS) 0.5

Rruin NOL lution Factor (DF) 1
3 _ _ igest Dilution Factor (DDF) 1

.Xyn-2 41 Area Peak Height from AEA (C241) 2

VAN SANT 6m-243 Area Peak Height from AEA (C243) 7

tTOS .otal AT Count (ATOT) 86

12/06/93 T Count Time in Minutes (MIN Crd) 30

Data Entry by-, Date: 08-Dec-93

pproved by: r Date: =a-,,L/f?
Form 3 Rev. 1.2 Page 1 of 1

894



WHC-SD-WM-DP-054 REV O

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE2

42-7-93 -~

76
4

572&

BESTAVAILABLE COPY
x

895



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

I

WHC-SD-VM-DP-054 REV 0
KY7
Se le! No Sa mple Polst

7 '-'(-or.- 1"1. 1 0 - <' I -; T

Dale Pro,,cy
Time Issued

22-92 J 1 2:52

Da'I

De ermrra oe qeeoStans .. -uy U IS Charge Code eruns

AN-C LA - S -153 nCi ML VGETL (3
Sarrrle Se Cuslomer 10

I1rc -7 S- d &I

A As si - Analyst - 3 AnalySt 4 Analys 5

ff3
Date T-e Complled Lab U 11

54-6A00-061 5R-0

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

$erlP No. pike (Tracer) Book Number 78B43

G750-5782 Actiity of Am243 Tracer in dpn/mL SPKA) 7537

Bflch iD pike (Tracer) Volume in mi iSPV) 0.1
2264 Volune of Sample in mL (SS) 0.5

S Reut No. ilution Factor (DF) 1

0 Digest Dilution Factor (DDF) 1

Aalyst [Am-241 Area Peak Height from AEA (C241) 6

J VANSANT Am-Z4 3 Area Peak Height from AEA (C243) 318

Dt rotAl AT Count (ATOT) 969

12/06/93 AT Count Time in Minutes (MIN CTd) 30

Illackrrnund in CPM

Arn-241 pCi/L = ((C241 * SPKA * SPKV a DF DDF * (1000mL/L)) / ((C243 * SS * (2220000dpm/mL))

pCi/mL = pCi/L / (1000mL/L)

Tracer Z Ret = ((ATOT / MIN CTId - BKG) * 2 (C243 / (C241 + C243)) / (SPKA SPKV)) * 100

Relative Counting Error = Square Root of ((1 / C241) + (1/C243)) * 100

NOTE: Reported result is a LESS THAN value using

5% of the Am-243 peak as the Am-241 peak.
BEST AVAILABLE COPY

Am- 2 41 pCi/L < 3.40E-02

Am- 2 41 pCi/mL < 3.40E-05

elative counting error = 41.2%

4m- 2 43 Tracer Recovery = 7.4%

Data Entry by: Date: 08-DeC-93

Approved by: Date: 1'63

Form 3 Rev. 1.2 Page oft 1

836

Background in CPNI

Pnonly

%L;) 4



WHC-SD-WM-DP-054 REVO

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

4- ~ / 7 - 224

Jo G 75a-5 7y,.;t

BEST AVAILABLE COPY

837

I I



-Westinghouse Hanford 'Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
G745-5582

File ID: 2a2448.CNF

Counted on: 12/ 7/93
Detector: AEA2
Geometry number: 1
Count time:

A N A L Y S I S

WHC- SD -W0M- DP- 04 

@14: 3

28805. Sec

PEAK ANALYSIS

Peak center
Initial Final

298.292 298.292
253.519 253.519

FWHM
Initial Final
22.000 16.055
26.000 10.847

Tau
Initial
11.000
13.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Am241

Pu238
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.517 5.480 5.478 0.0020.08 2.50 5.7
5.499 5.478 0.021

0.441 5.276 5.268 0.0080.05 2.14 6.9

d/m
20. 5
26.8
16.6

Activity
uCi/ea

0.925E-05
0. 121E-04
0.749E-05

0.957 <--valid peaks only--> 4 .64

DETECTOR CALIBRATION
Energy(MEV) = 4.076 + (0.0047)*Channel

Energy range (MeV): 4.076 TO 6.483
Efficiency = 0.1297 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite
Residuals

Total
2326.0
2326.0
2227.1

98.9
fit

% Recovery
100.000
100.000
95.749
4.251

Analyzed by:
ALJ

BEST AVAILABLE COPY

898

S

REVO

Peak
ID
1
2

Peak
Initial

37.2
38 .6

height
Final

37.2
38.6

Final
2.7!,)
2 .. 162

Totals:



Spectrum 2a2448.CNF
1 Legend: Raw = ..... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-054 REV 0

2
2

2

1
1.

. 1

Display Max.:

................

... ... .... . .....2 . ... ... ..

..

.. .. 1....
..... ..... 1

BEST AVAILABLE COPY

838

329.3

2
2
.2

1.
1.
.1

2
2

1.



Raw Data
1 0.

11 0.
21 0.
31 0.
41 0.
51 0.
61 0
71 0.

91 1
01 0
11 0
21 0
31 0
41 0
51 0
61 2
71 0
81 1
91 1
01 0
11 1
21 6
31 13
41 23
51 36
61 22
71 10
81 22
91 34
01 26
11 6
21 1
31 1
[41 1
[51 0
61 0
71 0
381 0
391 0
[01 0
[11 0
21 0
[31 0
41 0
151 0
161 1
171 2
181 0
191 1
511 0

Dump for AEA Spectrum:
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
1.
2.
8.

11.

49
14.
16.
20.
36.
34.
4.
0.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
3.
3.
3.
6.

17.
37.
31.
21.
10.
21.
47;
28.
6.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
3.
0.

0.

0. 0. 0.

BEST AVAILABLE COPY

900

C)

LLI

a-
CDl

0.

2a2448.CNF



cC
1~5

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

HC-sn-vM-Dop- 4 _E_,
SAMPLE

G746-5682
File ID: 3a3512.CNF

Counted on:
Detector:

12/
AEA3

Geometry number: 1
Count time:

7/93 @14: 4

28801. Sec

PEAK ANALYSIS

Peak height
Initial Final
178.7 178.7

Peak center
Initial Final

259.095 259.095
In
14

FWHM
itial Final
.000 6.988

Tau
Initial
7. 000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
I

AEA
Frac

0.940

Peak Centroid Count %err
Exp. obs. Diff. FWHM Rate c/m @95

5.241 0.03 5.53 3.8

Act iv it y
d/m uCi/(a
37.6 0. 169!-0

0.940 <--valid peaks only--> 5.53

DETECTOR CALIBRATION
Energy(MEV) = 4.049 + (0.0046)*Channel

Energy range (MeV): 4.049 TO 6.404
Efficiency = 0.1473 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
2825.0
2825.0
2656.4

168.6

Analyzed by:

% Recovery
100.000
100.000
94.032
5.968

ALJ

BEST AVAILABLE COPY

901

Peak
ID ial1

3.730>



Spectrum 3a3512.CNF
I Legend: Raw = . . . . Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-054 REV O

.... ... ....1

....................................... 1

............................................................................

................1..

BEST AVAILABLE COPY

12 30 . 8



Raw Data Dump for AEA Spectrum:

1) L
61
71
S1

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301

331
34 1
351
361
371
381
391
10 1
111
421
431
441
451
461
471
481
491
511

1 0.

BEST AVAILABLE COPY

0 .
0.
0.
0.
0.
0.
0.
1.

0.
1.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

1.
6.

18.
90.

155.
17.
0.
0.
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.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.
0.
1.
3.
5.

24.
69.

148.
13.
1.
0.
1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1
3
9
13

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. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 1. 0.
0. 0. 0.
1. 0. 1.
0. 0. 0.
0. 0. 1.
0. 0. 0.
0. 1. 0.
0. 1. 1.
4. 3. 3.
1. 3. 2.
1. 8. 14.
2. 23. 30.
5. 114. 130.
9. 85. 52.
5. 8. 4.
0. 0. 0.

0. 0.
1. 0.

0. 0. 0.
0. 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. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 1.
0. 0. 0.

0.
0.
0.
0.
0.
0.

0.
0.
0.

0.
0.
0.
0.1.
0.
0.
1.
0.
1.
1.
2.
3.
8.
9.

37.
164.
43.
7.
0.
1.
2.
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.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
3.
5.
9.

44.
168.
39.
2.
0.
1.

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

0.
0.
0.
1.
0.
0.
1.
0.
0.
1.
1.
6.

14 .
49.

204.
17.
3.
1.
0.
1.
0.
0.
1.
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.
.U

0.

1.

0.
0.

1.

0.
6.

18.
,)3.

t0.
3.
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.

2.

0.
0.0.

1.
0.
0.
b.

3.

17.

127.
12.
0.
0.

0.

0.
0.
0.
1.
0.
0.
0.
0.
-I.

0.
0.
0.
0.
0.
0.
0.
0.

3a3512.CNF

0

c
..,

EC



C) i

G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

pE2g VC
SAMPLE

G747-5782
File ID: 4a4021.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

2/ 7/93 @14: 4
EA4

28801. Sec

PEAK ANALYSIS

Peak height
Initial Final

80.5 80.5

Peak center
Initial Final

255.059 255.059

FWHM
Initial Final
16.000 8.486

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am243

AEA
Frac.

0.906

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.276 5.271 0.0050.04 2.62 5.5

Activ LLy
cl/im t1C ea

34.5 0. 1 5

0.906 <--valid peaks only--> 2.62

DETECTOR CALIBRATION
Energy(MEV) = 4.072 + (0.0047)*Channel

Energy range (MeV): 4.072 TO 6.479
Efficiency = 0.0768 CPM/DPM

TOTAL COUNT DATA:

I tem
Raw spectrum
Smoothed
Composite fit
Residuals

Total
1390.0
1390.0
1259.0

131.0

Analyzed by:

% Recovery
100.000
100.000
90.578
9.422

ALJ

BESTAVAILABLE COPY

Peak
ID
1

Tau
Initial

.00 0

Totals:

Final
4.772



Spectrum 4a4021.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc . Dis play Ma x .

WHC-SD-WM-DP-054 REV 0

.. ..................... 1

.. . ........................................................ ......... . .. .......................................

BEST AVAILABLE COPY

305



Raw Data Dump for
1 -0. 0.

11 o. 0.
21 0. 0.
31 0. 0.
41 0. 0.
51 0. 0.
(1 0. 1.
71 0. 0.

S1 -. 0 .
101 1. 0.
111 0. 0.
121 0. 0.
131 0. 0.
141 0. 0.
151 0. 1.
161 0. 0.
171 0. 0.
181 0. 0.
191 0. 0.
201 0. 1.
211 1. 1.
221 2. 6.
231 3. 1.
241 16. 11.
251 58. 71.
261 37. 28.
271 5. 3.
281 0. 0.
291 1. 0.
301 0. 0.
311 0. 1.
321 0. 0.
331 0. 0.
341 0. 2.
351 3. 0.
361 0. 1 .
371 0. 0.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
131 0. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 1. 0. 0.
0. 0. 0. 0. 0.
1. 0. 0. 0. 0.
0. 0. 0. 0. 0.0. 0. 0. 0. 0.
0. 0. 1. 0. 0.
0. 2. 0. 0. U.
1. 0. 0. 0. 0.
0. 0. 0. 0. 1.
0. 0. 0. 1. 0.
0. 0. 0. 0. 0.
0. 1. 1. 0. 0.
0 0. 2. 1. 0.
0. 0. 0. 0. 0.
1. 1. 0. 1. 0.
1. 0. 1. 1. 1.
0. 1. 1. 2. 2.
0. 1. 3. 1. 0.
1. 1. 2. 3. 1.
6. 3. 6. 3. 11.

14. 25. 26. 32. 30.
80. ( I95. 79. 82.
19. 15. 11. 2. 5.
1. 3. 2. 1. 0.
0. 0. 0. 1. 1.
2. 1. 1. .' .
1. 0. 0. 0. 0.
0. 0. 0. 1. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
1. 0. 0. 0. 0.
0. 0. 1. 2. 0.
0. 0. 0. 0. 0.
0. 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. 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. 1. 1. 1.
0. 0. 1. 0. 0.
0. 0. 0. 0. 0.

BEST AVAILABLE COPY

906

0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.1.
0.
0.
0.

1.
0.
2.
5.

13.
43.
64.
6.
0.
0.
1.
0.
0
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
2.
0.

0.
0.
0.
0.
0.0.
0.

0.
1.
0.1.

2.
2.

50.
54.
10.
1.
0.
1.
9.

1

0.

0.
2.
0.
0.
0.
0.
0.
0.
0.
0,.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
1.
0.
0
9.

0.
2.
0.
0.
0.
1.

3.

1.

C
LU

1=071

CS)

X

S 1.
6.
0.
0.
1.
'.

1.
0.
0.
0.

(.

0.

3.
0.
0.
0.
0.

0,

4a4021.CNFAEA Spectrum:



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
G748-5782

File ID: 5a5944.CNF

A N A L Y S I S

ViF~kysou2. .. ±..,

Counted on: 1
Detector: A
Geometry number: 1
Count time:

2/ 7/93 @14: 5
EA5

28801. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final

15.1 15.1 259.665 256.790

FWHM
Initial F ina 1
16.000 16.030

in: .32 1

o.000 .

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 im2l3

Pu2d 0

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.602 5.276 5.280 -.0040.07 0.76 10.3
5.144 5.280 -. 136

Acdivt y

0.0 t.i0 -

0.602 <--valid peaks only--> 0.76

DETECTOR CALIBRATION
Energy(MEV) = 4.099 + (0.0046)*Channel

Energy range (MeV): 4.099 TO 6.454
Efficiency = 0.1155 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
605.0
604.3
363.9
241.1

% Recovery
100.000
99.892
60.156
39.844

Analyzed by:
ALJ

BESTAVA!LABLE COPY

907

G E N E R A L

I U

Tota I :



1 Legend: Paw =
Spectrum 5a5944.CNF

.... Modeled Peaks = 1,2,.., etc Display Max.:

1...

... 1

87 .2

WHC-SD-WM-DP-054 REV 0

....... 1...

.................................................. 1

..................................................................

... ............. 1........

BEST AVAILABLE COPY

8I8



Raw Data
1 0

11 0
21 1

0
0

51 0
61 1
71 1

91 0.

101 0.
111 3
121 0
131 1
141 0
151 2
161 0
171 0
181 0
191 1
201 1
21] 0.
221 3.2 1 1.

241 6.
251 11
261 9
271 5
281 1
291 1
30' 1

0
3zi 3
331 0
341 0
351 4
361 0
371 0
381 0
391 0
401 0
411 0
421 0
431 0
441 0
451 0
461 0
471 1
481 1
491 0
511 0

Dump for AEA Spectrum:
0. 0. 0.
0. 0. 0.
1. 0. 0.
0. 0. 1.
0. 0. 1.
0. 0. 0.
1. 0. 0.
0. 1. 1.
1. 0. 0.

0. 0. 0.
1. 0. 0.

1. 1. 1.
0. 0. 0.
1. 0. 0.
0. 0. 0.
0. 1. 3.
1. 3. 0.
0. 1. 1.
2. 2. 3.
2. 3. 0.
0. 3. 0.
2. 5. 3.
6. 5. 11.
8. 10.
5. 1.0. 3.
3. 4. 0.
1. 3. 3.
1. 1. 3.
1. 1. 1.
0. 0. 1.
0. 0. 0.
1. 0. 2.
0. 0. 0.
1. 1. 1.
0. 0. 1.
0. 0. 0.
0. 0. 0.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 1. 0.
0. 1. 0.
0. 0. 0.
2. 0. 1.
0. 1. 1.
0. 0. 0.

5a5944.CNF
0. 0
0. 0
0. 0
0. 0
0. 1
0. 0
0. 3
0. 0
0. 0
0. 0
1. 0
0. 1
0. 1
1. 1
3. 0
1. 0
2. 0
0. 1
2. 0
0. 0
0. 0
0. 2
1. 3
4. 2
4. 9

13. 10
5. 13
4. 0

3
S2

2. 0
0. 1
1. 0
0. 0
5. 1
0. 1
0. 0
0. 0
1. 0
0. 0
1. 0
1. 0
0. 0
0. 0
0. 0
0. 0
0. 0
1. 3
3. 0
1. 0

BEST AVAILABLE COPY

923

Lii

C,

1



p2.Y. 73

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
G749-5782

File ID: 6a6854.CNF

Counted on: 1
Detector: A
Geometry number: 1
Count time:

2/ 7/93
EA6

A N A L Y S I S

@14: 6

28804. Sec

PEAK ANALYSIS

Peak center
Initial Final

261.228 262.021

FWHM
Iit I al FI na
41 .00( 2 .0>

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
I Am243

Pu 240

Toals:

AEA
Frac

0. 594

o . 59 4

Peak Centroid
Exp. Obs. Diff. FWHM
5.276 5.319 -. 0430.13
5.144 5.319 -. 175

<--valid peaks only-->

Count
Rate c/rm

0.41

%err
@95

13.9
d/r:

2 .9
2 .R

Activity
nOi Ca

0. 12 : "

0.41

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0047

Energy range (MeV): 4.088 TO
Efficiency = 0.1457 C

*Channel
6.494

PM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
334.0
327.1
198.3
135.7

% Recovery
100.000
97.933
59.377
40.623

Analyzed by:
ALJ

BEST AVAILABLE COPY

S10

PCea 1
II)

Peak
I ni Lia!

5. 1

height
F i n1a11

5.3
Vn



Spectrum 6a6854.CNF
I Legend: Raw = . . . . Modeled Peaks = 1,2,.., -etc Display Max.:

WHC-SD-WM-DP-054 REV 0

1

.. . . .. . . .. ..I .. ... .

............................I ............
............................................

.. . . .. . ... . . .... ... 1

I

BEST AVAILABLE COPY

1911

38.8

..1
1.

. e . e e . . .
a . . . .



Raw Data Dump for AEA Spectrum:

SSTAVAIMABLE Copy

812

Li

0.
0.
0.
0.
0.

0.

0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

0.
0.
0.
5.

2.

0.

2.
3.

.
0.
0.
1.
4.

0.
i.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
0.
0.
0..
0.
0.
0.

0
0.
0
0.
0.
0.
0.
0.
0.
0.
0.
1.

3I.

0.
1.

2.

6.
3.
1.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
1.
3.
1.
1.
0.

0
0
0
0
0
0
0

0
0

01
0
0
0
0
0
0
0
2
0
0
0
0
0
1

6
3

0
2
0
0
0
0
0
0
0
0
0
0
0
0
00
0

K.

0.
0.
0.
0.
0.
0.

0
C

C

6a6854.CNF



ii

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
G750-5782

File ID: 7a7384.CNF

Counted on: 12/ 7/93
Detector: AEA7
Geometry number: 1
Count time:

PEAK ANALYSIS

WHC-SD-WDP -054 2 VO

@14: 6

28802. Sec

Peak center
Initial Final

256.825 256.825

FWHM
Initial Final
18.000 9.70)

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am243

AEA
Frac

0.968

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.276 5.264 0.0120.04 10.19 2.8

Activity
d/m uCi/ea

84.9 0.382i-04

0.968 <--valid peaks only-->

DETECTOR CALIBRATION
Energy(MEV) = 4.083 + (0.0046

Energy range (MeV): 4.083 TO
Efficiency = 0.1213 C

*Channel
6 .4 38

PM/1UPM4

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
5055.0
5055.0
4892.3

162.7

% Recovery
100.000
100.000
96.781

3.219

Analyzed by:
AL J

BEST AVAlLABLE COPY

913

Peak
ID

Peak
Initial

2 68 . 8

height
Final
268.8

Ta ii
In tian

1I uls: 10.19



Spectrum 7a7384.CNF
1 Legend: Raw = . .. Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-W%-DP-054 REV O

..................................
....................................................... ................
..................................................

........... 1

BEST AVAILABLE COPY

S14

1688.2



Raw Data Dump for AEA Spectrum:

1
1

61
71

I 0 1
111
121
131
141
151
161
171
181
191
201
211

251
261
271
281
291
301

331
3 1 1
3 5 1
361
37 1
3I 8 1
391
401
411
421
4 3 1
44 *
4 5 1
461
47

51 1
511

2 2
1

0.
0.
0.
1.
0.
0.
0.
1.
1.
0.
1.
0.
0.
1.
0.
0.
1.
1.
3.
0.
2.
3.
6.

18.
81.

234.
72.
14.

1.
3.
4.
2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

-*0.
0.

7a7384.CNF
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 1.
1. 0.
1. 1.
1. 0.
2. 2.
1. 1.
0. 0.
0. 2.
1. 0.
0. 1.
1. 3.

4. 8.
5. 5.

17. 25.
117. 120.
270. Q I

47. 37.
6. 3.
0. 0.

-. 3.
Q6' 3.

2. 0.
0. 0.
0. 0.
1. 1.
1. 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.
1. 1.
0. 0.

BEST AVAILABLE COPY

915

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.

4.
8.

29.
130.
287.
43.
2.
3.
2.
3.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0

Z:

1
2 2



VHC-SD-V/M -DP-054 REV O

90-DAY - BETA ANALYSES



WHC-SD-WM-DP-054 REV 0 / v

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
,Lab Segment Serial No. Customer ID

Analysis: Sample Prep:

Instrument: Procedure/ Rev:

Technologist Date:

Starting Time: Temperature g

Ending Time: Chemist:

Comments:

Description Lab ID Description Lab ID

2 -- 12

313 _ _ _ _ _ _

2 14
5 -7 1 5

6 16gg 1

7 17

8 18

9 19

10 20 1

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

0) ( -S 735 ss

50 : gas;1 /. NA _____

A17 __-81__ 2

I'll0-88, (03;92)



THIS PAGE INTENTIONALLY
LEFT BLANK.



WHC-SDWfM-DP-054 REV O
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-438-1 01 OCTOBER 11, 1993
PREPARED BY - _ DATE COMPLETE:

JL SLIPPERN OCTOBER 20, 1993

UNITS: uCi/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

93851 G696 Tc99 3.48 95.9 3.23E-5 1.5

BLANK G697 Tc99 <8.38E-6 68.2 8.38E-6 5.6

A-9 G698 Tc99 <8.14E-6 70.1 8.14E-6 6.0

B-9 G699 Tc99 3.94E-4 70.0 8.15E-6 2.1

C-9 G700 Tc99 3.79E-4 70.6 8.09E-6 2.2

D-9 G701 Tc99 4.64E-4 70.4 l10E-6 2.0

NARRATIVE: IZNO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMVSNARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

.318



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACEH__

W1HC-SD-WjM-DP-C54 R.
$eaI No SAmpr e Pont - Date tme Issued

G 696.-5584 102 90 DAY 9-23-93 14:46 -6
*rerao "ltnd S'ancaco F

8
esult init, Cha'ge Code

Tc99 LA-438-101 % RECOVERY D44B3

IST

EDP S363 TC99

STD#WJJQ51 RESULT
STD VAL 3,(47 %REC 0

- An -alyst . 3 5nls 4 ni

4n

/o -,-9

V n CO -01eo Lab Li- Mg,"

Ak 
7V 0'

Tc-99: LA-438-101 (D-1) LIQUIDS STANDARD

M N&W Ik o pike (Tracer) Book Number 765

G.6 ,96-5584 ktivity for 1loop1 of Spike Added in dpm (dm2) 8151

atdV ID olume of Sample in mL (SS) 0.25

1894 pilution Factor (DF) 1

Rerun N, Digest Dilution Factor (DDF) 1

0 _ pm of Sample fom iquid Scintillation Counter (din) 910.8839

pm of Sample + Spike from liquid Scintillation Counter (dm2) 4757.867

ackground cpm (BKG epm) 55.5

hmDiat ackground Time Counted in Minutes (BKG time) 20

10/111/93 nstrument Fractional Efficiency (EFF) 0.9346

.V O

ritical level (LD) 3.88
c-99 Concentration in pCi/L 3.4774E+00

Critical Level (Lc) = 2.33 * the Squar Root of (BKG cpm / BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFF
Detection level = [d * dm3 I DF * DDF / ((2220000dpm/iCi) ' SS (dm2 - dml))
Tc-09 pCi/L = (dm1 * (1000mL/t) 'dm3 * DF I DDE) / ((2220000dpm/pCi) SS * (dm2 - dm1))

Tc-99 pCi/mL = pCi/L / (10OOmL/l)

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * /d3 BEST AVAILABLE COPY

c-OS Concentration in pCi/L = 3.48E +00 DETECHON

fc-SO Con iCi/mL 3.48E-03
3.23E-05

pk(Trcr) Recovry -70.8% ppC ,/mL

-t Date: 1 2- Oct93
Ikpproved by: -z c Date: rC < 1119

Form 1 Rev. 2.0 Page 1 of 1

913

8.45(Ld)Jetection Umit



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
WH-SD-WivI-DP-us g

Se.aI NO Sarpie PoTnt . Qale TIm Issued P'Co,,

G 697.-5684 102 90 DAY 9-23-93 14:59 26
Oeieminaflor Method. Sla. ard Aesult Unts Charge Code PreI

Tc99 LA-438-1O1 uCi/ML D44B3
Sample S:. Cuorre, JO

? BLK
5CIISCI e CIIlan5 Sesulls

REAGENT BLANK

COUNT AS uCI/L 4 93 E

$p1/4 1 2?6'S)
N/- .lOcr\

An1s A -I Anl 1I - nalys - 3 Analyst - 1 Anai I

-9 H"

/'SO j -0- ~
0.1e

10I11n
I,,e. COmlnoe!ed

/ 7Q.?6.
LabUrItust r- - 'v~/ /

e& 54.~o6* IC Al,

Tc-99: LA-438-101 (D-1) LIQUIDS BLANK

3sMNo. pike (Tracer) Book Number 76B51

697-5684 \ctivity for 100pl of Spike Added in dprn (dm3) 8151

BI olprne of Sample in mL (SS) 1

1894 Mution Factor (DF) 1
Senun Nd. >iest Dilution Factor (DDF) 1

__Ipm of Sample from [quid Scintillation Counter (dm1) 7.903563
pm of Sample + Spike from liquid Scintillation Counter (dm2) 3711.69

3ackground cpm (BKG cpm) 55.5
_______ ackgmund Time Counted in Minutes (BKG time) 20

10/11/93 1strument Fractional Efficiency (EFF) 0.9346

etection Umit
[ritical level (Lt) [ 3.88
c-99 Concentration in pCi/L < 8.3781 03

Critical level (Le) = 2.33 1 the Square Root of (BKG cpm / BKG time)

Detection limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / EFT
Detection level = ld * dm3 * DF * DDF / ((2220000dpm/pCi) I SS I (dm2 - dm1))
Tc-99 pCi/L = (dm1 I (1000mL/) - dm3 * DF I DDF) / ((2220000dpm/pCi) SS I (dm2 - dml))

Tc-99 pCi/mL = pCi/L / (1000mL/l)

Spike (Tracer) Recovery = (dm2 - dml) * 1.5 * 100 / dm3

NOTE: Reported result is a LESS THAN value calculatedBEST AVAILABLE
from the statistical Detection Limit (Ld).

c-P Concentration in pCi/L = < 8.38E-03 DK=DN

c-99 Concentration in pCi/mL - < 8.38E-06
8.38E-06

lpike (Tracer) Pecovery 68.2% pCi/mL

Data Entry by: *6 ( A Date: 12Oct9
pproved by: Date: 5) N

Form 1 Rev. 2.0 920 Page 1 of 1

EV O

COPY

C

)

(Ld) 8.45



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
WHC-SD-WM-DP-054 R1

Sea No Sample PoOWt ate TIme Issued Ptoty

G 698.-5784 102 90 DAY 9-23-93 15: 6 26
O~tmmra 10 Metrol sia1'da C fesul Urts Cttaeg Code sewes

ToSS LA-438-101 uCi/ML D44B3 0
Sam 0 Se CLstomee 0

? rn\ A-9
2 r C, 1 ',, , 11sS
COUNT AS uCI/L

nA .- 1 na 1 - \nalyst -3 A ly - Analy,

at' T.me ComreT C ed Lab U-1 Mg1

sa-6s-- / -a si

Tc-99: LA-438-101 (D-1) LIQUIDS SAMLE
S~yS~WN 3ipike (Tracer) Book Number 76851

G698-5784 ctivity for 100pl of Spike Added in dpm (dm3) 8151

Bftch ID Uolurne of Sample in ml, (SS) 1

1894 Mution Factor (DE) 1

__ r__ _ D igest Dilution Factor (DDF) 1
! _ pm of Sample from Liquid Scintillation Counter (din) 1.123425

A pm of Sample + Spike from Liquid Scintillation Counter (dm2) 3810.601

3ackground cpm (BKG epm) 55.5
Data, ackground Time Counted in Minutes (BKG time) 20

10/11/93 nstrument Fractional Efficiency (ET) 0.9355

Citical Level. (i/) 3.88

fc9 onetato npCi/L -< 8.1378E-03

Critical level (c) = 2.33 * the Square Root of (BKG epm / BKG time)

Detection Umit (Ld) = ((2.72 / BKG time) + (2 * [)) / EFF

Detection level = IW dm3 * DF DDF / ((2220000dpm/pCi) * SS * (dm2 - dml))

Tc-99 pCi/L = (dm1 ' (1000mL/) dm3 DF I DDF) / ((2220000dpm/pCi) *SS (dm2 - dml))

To-9 9 pCi/miL = pCi/L / (10OOmL/L)

Spike (Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dn3

NOTE: Reported result is a LESS THAN value calculatedBEST AVAILABLE COPY
from the statistical Detection Limit (Ld).

c-99 Concentration in pCi/L = < 8.14E-03 DETETI0N
lEvE j

c--9 Concentration in Cl/ni =< 8.14E-06
8.14E-06

pike (Tracer) Recovery 70.1% pCi/mL

DataEntry by: (Date: 1 2-Oct-93
jpproved by: Date: (0/1 02&3

Form~~t 1,, Rev 2.--A o

8.44(IA)Detection limit

Page 1 of 1Form 1 Rev. 2.0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

st
~tr

K

WHC-SD-WM-DP-054 RE v
5.nai NO Samsoe Point Date Time Issued Prily

G 699.-5784 102 90 DAY 9-23-93 15: 6 23
I Method. S1andad Resuilurnts Cha'ge Code Reruns

Tc99 LA-438-101 uCI/ML D44B3 '
Saminye 5;, Customer i C

? B-9
Sear c a'cons SeLLLs

COUNT AS uCI/L

Vol

AnaiysI Anal si .2 Wlyst .3 Analyst 4 AnalySt 5

3Hs Hrs H's

Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
~.es~fc 34pike (Tracer) Book Number 76B51

699-5784 tivity for 100p1 of Spike Added in dpm (dm3) 8151

atic V ID olume of Sample in mL (SS) 1

1894 Mution Factor (DF) 1

f W , igest Dilution Factor (DDF) 1

lpmn of Sample from Liquid Scintillation Counter (d"n) 407.8856

.A.. ipm of Sample + Spike from Liquid Scintillation Counter (dm2) 4209.604

ckground epm (BKG cpm) 55.5

D-tte- ckground Time Counted in inutes (BKG time) 20
10/11/93 nstrument Fractional Efficiency (EFF) 0.9355

0

ritical Level (ld)I 3.88
E-99 Concentration in pCi/L - 3.9393E-01

Critical Level (Le) = 2.33 1 the Square Root of (BKG epm / BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * [c)) / EFF
Detection Level = Id * dm3 * DF DDF / ((2220000dpm/pCi) * SS * (dm2 - dmi))

Tc-99 pCi/L = (dm1 I (1000mL/L) * dm3 * DF I DDF) / ((22200 dpm/pCi) SS * (dm2 - dm1))

Tc-99 pCi/mL = pCi/L / (1000ml/)

Spike (Tracer) Recovery = (dmn2 - dml) 1.5 100 / m BEST AVAILABLE COPY

c-99 Concentration in pCi/L = 3.94E-01 I DEFf ON

c--99 Concentration in C/ml 3.94E-04

pike (Tracer) Recovery 8170.0_%

Data nr y by: 2.0agefDate: O
Ipproved by: S.-~ .Date:

Form 1 Rev. 2.0 Page 1 of 1

Detection [imit

u /C12 66-Y 5, I'M W 0 si

(ld) 8.44



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

6

WHO-SD-WM-DP-054 REV
P no0

p

Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE

Se&ate Io, pDike (Tracer) Book Number 76B51
700-5784 ktivity for 100pl of Spike Added in dpm (dm3) 8151

.4tcf D olume of Sample in ml (SS) 1
1894 Aution Factor (DF) 1

RWruANS4~ bgies Dilution Factor (DDF) 1
l _ pm of Sample from Liquid Scintillation Counter (dml) 395.8392

<Anlyst lpm of Sample + Spike from Liquid Scintillation Counter (dm2) 4230.4-45

ckgromund cpr (BKG epm) 55.5
DVtt lackground Time Counted in Minutes (BKG time) 20

10/11/93 rmst ent Fractional Efficiency (EFF) 0.9346

rtical Level (Le) 3.88
c-99 Concentration in pCi/L 3.7901 E-01

0

Critical Level (IL) = 2.33 * the Squa- Root of (BKG cpm / BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 I4)) / EFF
Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm))
To-99 pCi/L = (dm1 * (1000mL/1) ' dm3 DF D) / ((2220000dpm/pCi) *SS (dm2 - dml))

Tc-99 pCi/mL = pCi/L / (10OOrmL/L)
Spike (Tracer) Recvy (d2 - )* 1.5 100 / dm3BEST AVAILABLE COPY

J'c-99 Concentmrtion in pCi/L - 3.79E-01 DETTETION

-99 Concentration in pCi/mL = 3.79E-04
8. 09E-06

Fpike (Tracer) Recovery 70.6%E

Data Entry by:Ftiii T Date: 12-Oct-93

Approved by: c. Date: 0
Form 1 Rev. 2.0

323
Page 1 of 1

betection Umit

seriat No Sampi Point Dale Time Issued Prorily

G 700.-5784 102 90 DAY 9-23-93 15: 6 26
Oelermna ticn MCIoO S nlar ResuIl UnIls Ca 'ge Code Re;ns
Tc99 LA-438-101, uCi/ML D44B3 0
55 ~pIe Size Customer ID

2 C-9

COUNT AS uCI/L

Spt -c62 /&Iy /q E-A /m

Analyst. _. Analys -2 .nalyst *3 Analyst- 4 Analyst- 5

Dale T meComepleled Lab Unit M r

/$(0 iV

(Ld) 8.45



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
. 04F

SerIal No Sample Point

G 701.-5784 102 90 DAY
Date TIme Issued PrIorIty

9-23-93
Delemination Metyod,Sltandard Result Un.is C ,arge code ertuns
Tc99 LA-438-101 uCi/ML D44B3 0

7 tr.)D-9

COUNT AS uCI/L

A.aAE -4SG/nL
dnays IUI' ;ML D4B2

'ay4. Aayt. Aay{.

Km HTo AS H'S

O.te Tim~e Compoleted Lab UnI M9 ,

(4/7/d 5 iootj o

.pike (Tracer) Book Number 76B51

701-5784 !tivity for 100pI of Spike Added in dpm (dm3) 8151

B 0tch ID olume of Sample in mL (SS) 1

1894 ilution Factor (DF) 1

st Dilution Factor (DDF) 1

_ _ _ pm of Sample from lquid Scintillation Counter (dm1) 483,7078

Ipm of Sample + Spike from Liquid Scintillation Counter (dm2) 4309.556

ackground cpm (BKG epm) 55.5

ckgromund Time Counted in Minutes (BKG time) 20

10111/93 nstruxment Fractional Efficiency (EM 0.9355

rt level (_n) ___3.88
[lc 9 Concentation in pCi/L = 4.6421E-01

Critical level (Lt) = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Ud) = ((2.72 / BKG time) + (2 * 1c)) / EFF

Detection level = [d " dm3 I DF # DDF / ((2220000dpm/pCi) ' * (dm2 &- dn))

Tc-99 pCi/L = (dm1 * (I000ml/L) dm3 * DF * DDF) / ((2220000dpmi/pCi) SS * (dm2 - dml))

Tc-99 pCi/mL = pCi/L / (1000mL/)

Spike (Tracer) Recovery = (dm2 - dm1) 1.5 100 / dm3 BEST AVAILABLE COPY

c-99 Concentration in Li/ 4.64E-01 ] DTETION
UE

fc-S Concentration in pCi/mL 4.64E-04
8.1 OE-06

Spike (Tracer) Recovery 70.4% 10E

Data Entry by: O Date: 12-Oct-93

pproved by: Dt: 1 / a

Form 1 Rev. 2.0 :924 Page 1 of 1

EV O

C

Tc-99: LA-438-101 (D-1) LIQUIDS

8.44(Ld)etection limit



WHC-SD-WM-DP-054 REV 0

I N L0.I11.;
NOWN UNII 1,1::. P

Hi r I I NC I h-IU N I MI

BEST AVAILABLE COPY

925

pas

tH 1 H



WHO-SD-WM-DP-054 REV 0

I~u J PM 3 2I.

BEST AVAILABLE COPY

,326

1 "JEF C ::f, I I

I . ", I. 1 .: . I.i .. 1 ,



WHC-SD-WM-DP-054 REV 0
WESTINGHOUSE HANFORD COMPANY ,ta7?Jz

222-S LABORATORY

ANALYTICAL BATCH
L b Segment Serial No. Customer ID

'nalysis( T Sample Prep:

Instrument: q Procedure/ Rev:

Technologist:3 Date:

Starting Time: Temperature

Ending Time: Chemist:

Comments:

Description Lab ID Description Lab ID

1 7-s 7 11
12

3 13

4 S2K 14

5 15

6 16,

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

Lrx(S f 3 f ft,
7'2 L?5 _

-929-

A-6000-881 (03/92)



WHC-SD-WM-DP-054 REVO
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START

LA438-101 OCTOBER 22,1993
PREPARED BY: >-. DATE COMPLETE:

J.L. SUPPERN / OCTOBER 27,1993

UNITS: F i/mn
SPL NAME SPL ID ANALYTE RESULT $I RESULT #2 AVERAGE RPO% %REC #1 %REC #2 DET LIM #1 LET LIM #2 % CT Ea #1 CT E8 #2

STD 935I G718 Tc09 325 89.6 2.75E-S 104

BLANK 79 Tc99 I 47E-05 81 6 7,04E-06 5.2

A-10 G720 Tcf9 c7 07E- W 81.1 7 07E-06 5.9

8.10 G721 TcGQ 3.1BE-4 81.0 7.08E-06 2.2

C-10 G722 Tc99 2.S4E-04 82.8 6.94E-08 2.3

D-10 G723 Tcg9 3.IE-4 w.a 7.11E-06 22

NARRATIVE: NONOSPECIA LPR LEMSMETHOO VARIATIONS IN THIS BATCH
LIST SPECIFIC PROCLEMSNARIATIONS FMN THIS BATCH:

Tah~. hc . t.d-rd ... In. CIA-,

21s



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Tc-99: LA-438-101 (D-1) LIQUIDS STANDARD
__ ra__N_. pike (Tracer) Book Number 76B51

G718-5584 kctivity for 100pI of Spike Added in dpm (dm3) 8151

S Volume of Sample in rnL (SS) 0.25

1955 ilution Factor (DF) 1

'*Rew No. igest Dilution Factor (DDF) 1

0 pm of Sample from Liquid Scintillation Counter (dml) 1003.495

Analyst Ipm of Sample + Spike from Liquid Scintillation Counter (dm2) 5532.269
ROD ACHEN ackground cpm (BKG cpm) 57

Dat_ ackgrnund Tone Counted in Minutes (BKG time) 20

2/93 nstrument Fractional Efficiency (EFF) 0.9431

iti level (1) 3+

rc-99 Concentration in pCi/L =3.2543E+00

Critical level (Le) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection lmit (Ld) = ((2.72 / BKG time) + (2 4c)) / EFF

Detection Level = [i * dm3 * DF DDF / ((2220000dpmn/pCi) I SS * (dm2 - dnl))

To-99 pCi/L = (dm1 * (1000mL/l) dm3 * DF DDF) / ((2220000dpm/ptCi) SS * (dm2 - dm1))

Tc-99 pCi/mL = pCi/L / (1000mrL/)

Spike (Tracer) Recory =(dn2 - dm) 1.5 100 /dm3 BEST AVALABLE COPY

c- 9 9 Concentration in pCi/L = 3.25E+ 00 DE=TCION

LEVEL

-99 Concentration in pCi/mL = 3.25E-03

2.75E-05

pike (Tmcer) Recovery 83.3% pCi/mL

|Data Entry by: Date: 25-Oct-93

pproved by: - . Date: c _I _

Form 1 Rev. 2.0 Page 1 of 1

WHC-SD-WM-DP-054 REV O
/- I-
Senal No Samole Po,", Cale T .e Issued .

G 7116.-5584 102 90- DAY 1 10-15-93 9:43
Oelerrmnatin Method. Slamdard Resull Uhns Charge Code Aeos

Tc)P LA-438-101 % RECOVERY D44T3 7
Samp'e Soc Custore 10

? ,STD

EDP S363 TC99

STD#3QQc RESULT3JS

STD VAL 3,6- 27 %REC FOY

T 0-?'&E51
.I -,

AnalysI 1< Analyst -2 A aIlyst-s Analyse - 4 Anayst -

Oam t'sm Comc'leced Lab UOT M9,

/ Y-Y7 ( |to-

el)ection Umit 8.491(Ld)



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-054 REV 0
35-

Sera No Sample Point Date TiI's'" PtO4

G 719.-5664 102 90 DAY 10-15-02 9:4 6

Tc99 LA-435 101 jCi/ML D44M3

? ELK
Pemrarks Caincilal ens Sesults

REAGENT BLANK

COUNT AS uCI/L

/ n Is /&'2cc 3A' '64

Tc-99: LA-438-101 (D-1) LIQUIDS LANK
S L N......pike (Tracer) Book Number 76851

G719-5684 ktivity for 100pl of Spike Added in dprn (dm3) 8151
BatchlD V Nolume of Sample in ml, (SS) 1

1955 ilution Factor (DF) 1
>Rtru N~o igest Dilution Factor (DDF) 1

_ _ _ pm of Sample fmm liquid Scintillation Counter (dml) 17.71495
Ay kIpm of Sample + Spike fom lquid Scintillation Counter (dm2) 4453.103

ROD ACHEN ackground cpm (BKG opm) 57
3a kgund Time Counted in Minutes (BKG time) 20

10/2293 ntrument Fmctional Efficiency (EFF) 0.9416

)etection Limit ([w) 8.50
yrticaj level (IC) 3.93
DK 99 Concentration in pCi/L = 1.4664E-02

Critical Level (LE) = 2.33 *the Square Root of (3KG cpm / BKG time)
Detection Umit (Ld) = ((2.72 / BKG time) + (2 1 Ic)) / EFF
Detection Level = [d ' dm3 DF DDF / ((2220000dpm/pCi) ' SS * (dn2 - dm1))

Te-99 pCi/ = (dm1 * (1000ml/L) * dm3 * DF * DDF) / ((2220000dpm/pCi) *SS (dm2 - dmin))

To-99 pCi/rnl = pCi/L / (l000mL/t)
Spike (Tracer) Recovery = (dm2 - dm1) 1.5 100 / dm BEST AVAILABLE COPY

c-9 Concentration in pCu/ = 1.47E-02 F DE=IJON

cD'9 Concentration in CI/mL 1.47E-05
7.04E-06

Jpike (Tracer) Recovery 81.6% pCi/mL

Data Entry by: -ty' Date: 2c-31
pproved by: Date: (/1 JJ

Form 1 Rev. 2.0 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
\HVM-bU-MVv-U-Ub4 HL-V U

G.
Se'al No Sample Po " Date Tme Issued P'ority

G 720.-5704 102 90-DAY.. 10-15-93 19:47 26
Oeterminahor Mlehlod Siada'd Resu UCI, ,age Code R u'l

Tc99 LA-436-101 uCi/M L D4423 C
CulOn I U

A- 10
sae s'z

Peak Catt l',Ofl

COUNT AS uCI/L

:-1.1 Eub, P-l./Mn

- I Clays - 2 Analyst -3

II'S HIS

AnaJ9 sl -4 Aralyst 5

Hs H'5

/
Dal. T-," Completed 1bft 4r '

Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE

>SeriaI No. pike (Tracer) Book Number 76B51

G720-5784 etivity for I00pl of Spike Added in dpm (dm3) 8151

_________ olume of Sample in mL (SS) 1
1955 ilution Factor (DF) 1

ferun N igest Dilution Factor (DDF) 1

0 Ipm of Sample from Liquid Scintillation Counter (dml) 0

TNT ys Ipm of Sample + Spike from liquid Scintillation Counter (dm2) 4404.977

ROD ACHEN ckground cpm (BKG cpm) 57

Dat a ckgrvund Time Counted in Minutes (BKG time) 20
10/22/93 nstrument Fractional Efficiency (EF) 0.9431

Iritical level (Le) 3.93
c-9 9 Concentration in pCi/L < 7.0731E-03

Critical level.(Lc) = 2.33 * the Square Root of (8KG epm / BKG time)

Detection Limit (Wi) = ((2.72 / BKG time) + (2 * L)) / FF
Detection Level = Ld * dm3 ' DF DDF / ((2220000dpm/pCi) ' SS * (dm2 -

Tc-99 pCi/L = (dn * (1000mL/) dm3 * DF * DDF) / ((2220000dpm/iCi)

Tc-99 pCi/ml = pCi/l / (10OOmL/1)
Spike (Tracer) Recovery = (d2 - dml) * 1.5 - 100 / dn BEST
NOTE: Reported result is a LESS THAN value calculated

from the statistical Detection Limit (Ld).
c-99 Concentration in pCi/L - < 7.07E-03 DEECION

LEVEL
cfF-99 Concentration in Ci/mL = < 7.07E-06

7.07E-06
pike (Tracer) Recovery 81.1% pCi/mL

Data Entry by: g -' Date: 25-Oct-93
pproved by: a , Z- - Date: f / s 1

Form 1 Rev. 2.0 ;sca Page 1 of 1

8.49(L)Ketection limit

dm1))
SS " (dm2 - dml))

VAILABLE COPY

I



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-054 REV 0
7-7

Se,,al No SJMniC Poin Oaie Thome Issued Piti...1y

G 721.-5784 102 90 DA': 10-15-93 9:50 26
Dereimmraiao Method. Standard Pesuli Un.i Ctarge Code eruins

TrO n LA-438--i0i uCi/ML D44B3 0
sanoe ste Cusorre 0

B2-10

Peosms Ca Clcuijons esuons

COUNT AS uCl/L

Ana'V - Anarysi 2 Analyst *3 Analys .4 Analy -5

Tn ompleted Lab Ur,1 Mg

Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE

r) pike (Tracer) Book Number 76851

3721-5784 ketivity for 100pli of Spike Added in dpm (dm3) 8151

B~atch~ olune of Sample in mL (SS) 1

1955 ilution Factor (D)i 1

tni rio )igest Dilution Factor (DDF) 1

0 _ pm of Sample from Uquid Scintillation Counter (dml) 378.9085

Anay _ pm of Sample + Spike from Liquid Scintillation Counter (dm2) 4778.491

ROD ACHEN ckgrund cpm (BKG epm) 57
g ckgsound Time Counted in inutes (BKG time) 20

10/22/93 trunent Fractional Efficiency (EFF) 0.9431

Critical Level (1c)1

Tc-99 Concentration in pCi/L 3.16 21E-01

Critical Level (1L) = 2.33 * the Square Root of (BKG epm / BKG time)
Detection limit (L) = ((2.72 / BKG time) + (2 * 1c)) / EFF

Detection Level = Id A dm3 a DF DDF / ((2220000dpm/pCi) a SS * (dm2 - dmi))

Tc-99 pCi/L = (dm1 a (1000mL/4 " dm3 DF A DDE) / ((2220000dpm/Ci) SS (dm2 - dm1))

Tc-99 pCi/mL = pCi/L / (1000mL/L)
Spike (Tracer) Recovery (dm2 - dml) 1.5 * 100 / dm3 BEST AVAILABLE COPY
c- 99 Concentration in pCi/L = 3.16E-01 DETEZTON

c-99 Concentration in pCi/ml = 3.16E-04
7.08E-06

pike (Tracer) Recovery 81.0% p/

DataEtr3Date: t- 3

pproved by: - . - Date: 1 /-)7 1

Form 1 Rev. 2.0 -- Page 1 of 1

8.49(Ld)Detection limit



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

(

WHO-SD-WM-DP-054 REV O7-)0
Sral No Samle Pomt Date Tim, issued Prorty

G 722.-57841 102 90 DAY 10-15-93 9:50 26
Deermto7n MetOd. Sandard Resut UnIts CrargeCode

TcOS LA-438-101 uCi/ML D44B3 0
Smple Ste Customer 10
7 C- 10

Pem,11s C.~,ain r~

COUNT AS uCI/L

Analst I _ Analysl - 2 Anatyst - 3 Analyst - Anatyt -

C) C
Dale ~ ne opee abUi y

001 Ito- o

Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE

9S0w fl N pike (Tracer) Book Number 76B51
G722-5784 etivity for 100p of Spike Added in dpm (dm3) 8151

Eath ID olume of Sample in mL (SS) 1

1955 Dilution Factor (DF) 1
terufl No, igst Dilution Factor (DDF) 1

0 ipm of Sample from Liquid Scintillation Counter (dm1) 347.1 517

Analys ~ |-lpm of Sample + Spike from Liquid Scintillation Counter (dm2) 4835.365

ROD ACHEN 3ackgmund epm (BKG cpm) 57
Dat___ 3ackgmund Time Counted in Minutes (BKG time) 20

10122/93 nstrument Fractional Efficiency (EM 0.9431

hritica level ( 2.8393
Irc-9D Concentration in pCi/L = 2.8399E-01

Critical level (i) = 2.33 * the Square Root of (BKG epm / BKG time)
Detection ULmit (WA) = ((2.72 / BKG time) + (2 * Lc)) / EFF
Detection level = Ld * dm3 * F * DDF / ((2220000dprn/pCi) I SS I (dm2 - dm1))
Tc-99 pCi/L = (dm1 * (10OOm1/) dm3 * DF * DDF) / ((2220000dpm/pCi) SS * (dm2 - dm1))

Tc--99 pCi/mL = pCi/L / (1000mL/)
Spike (Tracer) Recovery = (dm2 - dm1) 1.5 100 / dm3 BEST AVAILABLE COPY

fc-99 Concentration in pCi/L = 2.84E-01 DETEMOlN

c-99 Concentration in pCi/mL = 2.84E-04

6.94E-06

pike (Tracer) Recovery 82.6% pi/mL

Data Entry by: t e: 2-t-a3

pproved by: - .Date:
Form 1 Rev. 2.0 Page 1 of 1

333

ltection Limit

V

(Ld) 8.49



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-VWvDP-IS P- vo
sSan N s omie Point Dte T-. issued Prnotty

G 723.-57R4 102 90 DAY 10-15-93 9:51 26
Oeieimnaon Mettoc. s anda'd Resoult )11 CIhare Code arn

T,9O LA-41-101 uCi/ML D44B2 0
same ste Custome L

COUNT AS uCI/L

Analyst.' 2 nls AnalySi -3 AnsI Analyst-S

Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
pike (Tracer) Book Number 76B51

G723-5784 etivity for 100fl of Spike Added in dpm _ (dm3) 8151
Vatch ID olume of Sample in mL (SS) _

1 955 iution Factor (DF) 1

2 erunlaJ igest Dilution Factor (DDF) 1
_ _ _ pm of Sample from Liquid Scintillation Counter (dm1) 371.4757

pm of Sample + Spike fnm Liquid Scintillation Counter (dm2) 4753.448
00 ACHEN ackground epm (8KG cpm) 57

Dats -ackgmund rme Counted in Minutes (BKG time) 20
10/22/93 nstnunent Fractional Efficiency (Err) 0.9434

Critical Level (e) = 2.33 * the Square Root of (8KG cpm / BKG time)
Detection Limit ([d) z ((2.72 / BKG time) + (2 * be)) / EFF
Detection Level = Ld * dm3 ID* DEF / ((2220000dpm/pCi) I SS I (dm2 - dm1))
Th-99 pCi/L = (dm1 * (1000lni/) * dm3 * DF * DDF) / ((222000Zdpm/pCi) SS * (dm2 - dm1))
To-99 PCi/mL = pCi/L / (1000mL/D
Spike (Tracer) Recovery (dm29 - dm1l) * 1.5 *100 /dm3J

BEST AVAILABLE COPY
Ic-99 Concentration in pCi/L 3.11 E-01 DETE ION

LEVEL
c-99 Concentration in Ci/mL 3.11 E-04

. ... . . . . . . .. 7 11 E-06

lpike (Tracer) Recovery 80.6% pCi/mL

Data Entry by: Date: 25-Oct-93
pproved by: Date:' yC)4

Form I Rev. 2.0 s~- '5 Page 1 of 1

1334

Critical [vel (tr) _3__3

Tc-99 Concentration in pCi/L = 3.1126E-O1

Netectioa umnit 8.48

T
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CAC

030

m
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0



WHC-SD-WM-DP-054 REVO

BEST AVAILABLE COPY

936



WHC-SD-WM-DP-054 REV 0
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID: s a

Analysis: Sample Prep:

Instrument: Procedure/ Rev:

Technologist: C Date: /I/o/ 3

Starting Time: (2,i Temperature fJ/ -

Ending Time: Chemist:

Comments:

Description Lab ID Description Lab ID

1L I-( %- ,,' (w4 cJyy C ii,
2 Qw ( 12

3 ] .1 13

4 14

5 15

6 >6r 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No: Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

337
A-6000-881 (03192)



WHC-SD-W'M-DP-054 REVO
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:

LA-438-101 NOVEMBER 30,1993
PREPARED BY: c - DATE COMPLETE:

J.L.SLIPPERN a g - DECEMBER 18,1993

UNITS: uC/mL
SPL NAME SPL 10 ANALYTE RESULT 1 RESULT *2 AVERAGE RPD% %REC #1 %REC *2 CET LIM I1 GET LIM .2 % CT ER #1 % CT ER #2

STD 93B51 G745 Tc99 3.74 103.1 3 30E- 05 5

BLANK G476 Tc99 5.78E-06 71 0 7 95E-06 5.7

A-S G747 Tc9O < I.ME-05 528 1.0E_-05 59

B-e G748 TS 3-73E-U 09.0 a 8.11E-OS 22

C-8 G749 TeF 4.12E44 73.5 7A71E | 2.1

D-8 G750 Tlog SOSE-04 58 9 6 20E-0 | 1.8

NARRATIVE: H NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

Th.r..suls for th. *idndsd .r. in Ci/L.



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Se.,at No Sample Pont

C 71 .-554 102 l DAY

WHC-SD-W'M-DP-054 REV 0
Date Tme Issued

| 11 '~ 9 |13 -:*

Deierminat'on Method Standald Result Uru1s Charge Code Aerus

TaOS LA-428-101 2; RECOVEF.X VOGEL -

sample Size Customer ID

7150 rp + 02 sk 6 T
Pemarks Cahc,,isIons Peos

STD# 336 51 3SLT -7,#

STD VAL 3,Z7 %REG / ,! / ~-

SAr'alyst - 2 Analyst - 3 Analyst 4 Ana yt 5

'S ' Hrs Hrs Hs HIs

Cite 11 T30c e La0 UnI T

Tc-99: LA-438-101 (D-1) LIQUIDS STANDARD

$eriaj No. pike (Tracer) Book Number 76B51

G745-5584 ketivity for 100 pl of Spike Added in dpm (dm3) 8151

: B0tt V: <olumo of Sample in mL (Es) 0.25
2266 iotion Factor (DF) 1

No. ices4 Dilution Factor (DDF) 1

0 p of Samp.le from [quid Scintillation Counter (dml) 947.0219

__________y _ pm of Sample + Spike from Uquid Scintillation Counter (dm2) 4670.286

R MEYERS ackaround cpm (BKG cpm) 53.95

D .ia . ack'round Ti n m1-unted in Minutes (BEG time) 20

11/30/93 nstrunmvnt Eo tional Efficinenc (EF) 0.9318

(ld) 8.36)etection Umit

ritiaFw[ve ([,) JL 3.83
f--99 Concentration in piCi/L = 3.7355E+00

Critical Level (le) = 2.33 * the Square Root of (BKG opmn / BKG time)
Detection Lmit (LA) = ((2.72 / BKG time) + (2 * [e)) / EFF

Detection level = l * dm3 * DF DDF / ((2220000dpm/pCi) SS * (dm2

To-99 pCi/L = (dm1 * (1000ImL/L) dm3 DF DDF) / ((2220000dpm/pCi)

Tc-99 pCi/mL = pCi/L / (1000imL/L)

Spike (Tracer) Recovery = (dm2 - dml) * 1.5 * 100 / dm3 BEST

- dml))
* SS (dm2 - dml))

VAILABLE COPY

c-99 Concentration in pCi/L 3.74E + 00 DETECTiON
JLVEL

c-99 Concentration in pCi/m m 3.74E-03 . |.||..l

3.30E-05

pike Traceri Recoverv 68.5%

J,

Ioata Entry by: Date: 07-Dec-9_3
pproved by: Date: 1 Rv 2 P

Form 1 Rev. 2.0 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-054 REV O

p
Seral No So mple Pomnt Dare Trrme Issued P r-cr'Iv

2 71W.-F RI 1)2 * AY - 14-10 92-A
Oelermmnalcr Merrod. Standard ResuII UIts Charge Code Recus

9 ,LA-4 -1, uSi /M G
Sample S'je Cuslomer ID

hermar ks. CalcrIathors. Pesuir

REAGENT ELANK
COUNT A: uCI/L 9  h-

Analyst + 2 AnatysI .3 AnalysI - Analysl S

Hs Hs Hrs Hs H

Dae/) .mJOrreted Lab Ond Mgy

'11' 34 13""" 06 0 8

Tc-99: LA-438-101 (D-1) LIQUIDS BLANK

.ri. N. pike (Tracer) Book Number 76B51

G746-5684 ktivit for 10pl of Spike Added in dpm (dm3) 8151

VoID | lume of Sample in mL S3) 1

2266 Dilution Factor (DF) 1

enI No. icest Dilution Factor (DDF) 1

0 hpm of Sample from liquid Scintillation Counter (dml) 9.223468

Analy p pm of Sample + Spike from Uquid Scintillation Counter (dm2) 3865.861

R MEYERS 3ackround cpm (BEG cpn 53.95

te rackuound Time Counted in Minutes (BEG time) 20

11/30/93 Instrument Fractional Efficiency (EFF) 0.9324

Critical Level ([I 3.83

To-99 Concentration in pCi/L - 8.7810E-03

Critical Level ([r) = 2.33 * the Square Root of (BKG epm / BEG time)

Detection Wmit ([d) = ((2.72 / BEG time) + (2 [ Lc)) / EFF

Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) A SS * (dm2 - dml))

To-99 pCi/L = (dml * (1000mL/L) * dm3 DF * DDF) / ((2220000dpm/pCi) * -* (dm2 - dm1))

To-99 pCi/niL = pCi/L / (1000mL/L)
Spike (Tracer) Recovery = (dm2 - dml) * 1.5 * 100 / dm3

BEST AVAILABLE COPY
c-R9 Concentration in pl/L - 8.78E-03 DETECTION

c-9R Concentration in pCi/mL = 8.78E-06
- 7.95E-06

Spike (Tracer) Recoverv 71.0% A /m

Data Entry by: Z Date: 07-Dec-93
Approved by: Date: \ . J
Form 1 Rev. 2.0 _ Page 1 of 1

340

Detection Umit (bl) 8.35



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-054 REVO
L

-I

(-I

Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE

r141 NO ,pike (Tracer) Book Number 76B51
G747-5784 Activity for 100pi of Spike Added in dpm (dm3) - 8151

bmoal m 'olume of Sample in ml, (55) 1
2266 )ilution Factor (DF) - 1

Hernn Nb. iet Dilution Factor (DDF) 1

0 lpm of Sample from Liquid Scintillation Counter (dmL) 4.846776
Anayst ipm of Sample + Spike from Liquid Scintillation Counter (dm2) 2875,388

R MEYERS ackground cpm (BEG cpm) 53.95
Date ckground Time Counted in Minutes (BKG time) 20

11/30/93 nstrument Fractional Efficiencv (EFF) 0.9388

kntical Level (f) I 3.83
rc- 99 Concentration in pCi/L < < 1.0613E-02

Critical Level ([) = 2.33 * the Square Root of (BKG epm / BKG time)
Detection Limit ([d) = ((2.72 / BKG time) + (2 - c)) / EFF
Detection Level = [d I dm3 * DF * DDF / ((2220000dpm/pCi) SS * (dm2 - dmn))
T1-99 pCi/L = (dml * (1000mL/L) * dm3 * OF DDF) / ((2220000dpm/pCi) SS * (dm2 - dm1))
Tc-99 pCi/mL = pCi/L / (1000m[L/L)
Spike (Tracer) Recovery = (dm2 - dml) - 1.5 * 100 / dm3

NOTE: Reported result is a LESS THAN value calculated BESTAVAILABLE
from the statistical Detection Limit (LW.

c-DO Concentration in pCi/L = < 1.06E-02 DETECTION

[EVEL
c-DO Concentration in pC/mL = < 1.06 E-05

1.0 6E-05

pike (Tracer) Recoverv 52.8% ] pCi/m

Data Entry by: S Date: 07-Dec-93
Approved by: Date:

Form 1 Rev. 2.0 (9 Page 1 of 1

941

Sd.6SCO-O6t P10-53

Seal No Sample Pont ar T ,,e Issued rTY

Dete ne on Meitod Slalnoar ResuI Unals Charge Code ReruIs

Samle S - Customer ID

C * 'KA-n
Re 1ar1s Calc..Iat.orns l, s

Analysl -2 % Analyst - 3 Analyst -4 Analys- 5

Date h Thee Co" eed lab Utml Mr

I F, 
a6 a7 

-

8.30( l)Ielection limit

COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

- WHC-SD-WM-DP-054 REVO
P.7 Dae -

Senal No - SAmle Poll Cale Tnme ssued Proily

5.-734 ___ A'- 12-93 1:4 2

rmration ,4e1 d Sla ndar R 1 U Is Chage Code

I. fA-4C'2- uCi/ML V1CGE1 | 0
sa ee ;; Comorer 0

1AnralysI 2 Arnalyst . 3 Analyst -. 4 Analyst -S

HrSH' Hr S -r H's H'S

0M ~~ Tre oe473led Lab Ur11 Mg' 4

Tc-99: LA-438-101 CD-i) LIQUIDS 3SAMPLE

$edsIa No. $pik (Tracer) Book Number 75 B51

G748-5784 [Activty for 100 p1 of Spike Added in dpm . (dm3) 8151
Brai ID |oume of Sample in ml. (S5) 1

2266 luition Factor (F) 1

Rein Mo. |igestDilutionFactor (DDE') __________

o pm of Sample from Uquid Scintillation Counter (dm1) - 384.3827

- Anstysi dpm of Sample + Spike from liquid Scintillation Counter (dm2) 4167.239

R MEYERS ackground epmo (BEG rpm) 53.95
Oat-a ackground Time Counted in Minutes (BKG time) 20

11/30/93 nstrument Fractional Efficiency (EFF) 0.9324
election Limit (LA) 8.35
ritical level (it) 3.83
e-99 Concentration in pCi/L = 3.7308E-01

Critical level (it) = 2.33 *the Square Root of (BEG rpm / BEG time)
Detection buit (Id) = ((2.72 / BEG time) + (2 * A)) / EFF
Detection Level = [d dm3 * DE' * DDE' / ((222O000dpm/psCi)* SS* (dm2 - dm1))
Te-99 psCi/L = (dm1 * (tOO0mL/L) * dm3 * BE'* DDE') / ((2220000dpm/pCi) * 53 * (dm2 - dm4))

Te-99 pCi/nL = pfi/L / (IOO0mL/L)
Spike (Tracer) Recovery = (dm2 - dm1) 1.5 100 / dm3

BEST AVAILABLE COPY
fc-99 Concentration in pCi/L - 3.73E-01 DETECTION

LEVEL
c-99 Concentration in pCi/m - 3.73E-04

S.11E-OG

pike (Tramer) Recovery 69.6% j C pCii L

Data Entry by: + S...- Date: 7ec-93

Approved by: Date: \T/i/tm

Form 1 Rev. 2.0 2,3 - t4e Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
.is .N.. 3pike (Tracer) Book Number 76B51

G749-5784 Ativity for I00pl of Spike Added in dpm (dm3) 8151

D7 ch ID .Volume of Sample in mL (SS) 1
2266 Dilution Factor (DF) 1

RenM 01. =i est Dilution Factor (DDF) 1

0 opm of Sample from Liquid Scintillation Counter (dml) 448.4607
Apm of Sample + Spike from Liquid Scintillation Counter (dm2) 4440.337

R MEYERS ackground cpm (BKG cprm) 53.95

ODte Background Time Counted in Minutes (BKG time) 20

11/30/93 nstrument Fractional Efficiencv (EFF) 0.9346

kritical Level (LI) 3.83
re-99 Concentration in pCi/L = 4.1248E-01

Critical Level (L,) = 2.33 - the Square Root of (BKG epm / BKG time)
Detection limit (Ld) = ((2.72 / BKG time) + (2 * c)) / EFF
Detection Level = 1A I dm3 * DF DDF / ((2220000dpm/pCi) * SS * (dm2 - dml))
Tc-99 pCi/L = (dml - (1000imL/L) * dm3 DF * DDF) / ((2220000dpm/pCi) SS * (dm2 - dml))

Tc-99 pCi/mL = pCi/L / (1000mL/L)
Spike (Tracer) Recovery (dm2 - dml) 1.5 * 100 / dm3

BEST AVAILABLE COPY
Ic-99 Concentration in pCi/L 4.12E-01 DETECTION

£EVEL
c-99 Concentration in Ci ml 4.12E-04

- 7.67EF-O6

pike (Tracer) Recoverv 73.5% pCi/mL

Data Entry by: Date: 07-Dec-93
Approved by: A ,Date: .

Form 1 Rev. 2.0 K) '43 Page 1 of 1

WHC-SD-WM-DP-054 REVO9 -/0
P

*-ea2 oo ___1i

seat No Samp Po.t Date Tme tsued Pottly

- 7'72.-- 7 . jf2 'M DAY 1- - i : ,
m an e hod 51-ardard Result Um's ChaFe Code Reruns

T9A 4 -101 uli/ML ViGE rx

Sa mOO IA- 40-sVOmErL D

A:-.;I nj1, t~ Al"L

-AtA

Aratyst - 2 Anays -3 Analyst 4 Analys l 5S

Als HHs HsS Hrs

D / T-r1 C -ed rLb Ut My

betection Limit (bi) 8.33



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-054 REV O
11-12-

Sorral No Stroile Poil Dale Time Issued Priority

F 7 F.11 1.,. 90 DAY I1 q2 ! 12: 'Mt
De l aion elho d. andard Resuil Units Charge Code Reruns

- 0 PA- 42R-1 1 i;C 7MT VOGEL 
Sampie 54Customer ID

CVUNT AS UCI, L

(.. C'Z E. -A L

Analyst 2 Analyst -3 Analyst -A Analyst 5

H S.'s Hrs Hrs HIs

Date T me c pleted tat UnI Mgr

51-61,00 W iR- I0 bit

Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE

rial No. pike (Tracer) Book Number 76B51
G750-5784 Actiity for 1001A of Spike Added in dpm (dm3) 8151

.olume of Sample in ml (SS) 1
2266 ilution Factor (DF) I

aezn Io est Dilution Factor LDDF) 1
0 lpm of Sample from Liquid Scintillation Counter (dill) 619.8493

.Anyst pm of Sample + Spike from Liquid Scintillation Counter (dm2) 4362.644
R MEYERS ackground cpm (BKG cpm) 53.95

Dat 3 ackground Time Counted in Minutes (BKG time) 20
11/30/93 nstrument Fractional Efficiency (EFF) 0.9324

ritical Level (L) 3.83
-99 Concentration in pCi/L - 6.0806E-01

Critical Level () = 2.33 * the Square Root of (BKG epm / BKG time)
Detection Limit (Id) = ((2.72 / BKG time) + (2 * I)) / EFF
Detection Level = Ld A dm3 * DF * DDF / ((2220000dpm/pCi) A SS A (dm2 - dm))
Tc-99 pCi/L = (dm1 * (1000mL/L) a dm3 A DF - DDF) / ((2220000dpm/pCi) * SS A (dm2 - dml))
Tc-99 pCi/mL = pCi/L / (I000mL/L)
Spike (Tracer) Recovery = (dm2 - dml) 1.5 100 / dm3

BEST AVAILABLE COPY
Jc-99 Concentration in pCi/L - 6.08E-01 I DFTETIN

c-99 Concentration in pCi/ml = 6.08E-04
8.20-O6

pike (Tracer) Recovery 68.9% pCi/mL

Data Entry by: Date: 07-Dec-93
pproved by: Date: iiif i

Form 1 Rev. 2.0 U(3 944

Ietection limit

Page 1 of 1

U[) 8.35



WHC-SD-WM-DP-054 REVO /PAGE::

UE ii ID TL 99
vkMPLE REPEAT:1 t

H 1 , A.C::T Q F:N

w -F IME:: .. I I
CH49NNEL 1u 15 K

PRESET TIME, 20.00
CYCLE REPEAT:: I SuR;N ?S212::N

CM:& z[ PHASE M*CDNIOI:
H : 9l09.I M:: . 1! G :tHI : o -/1? 0 1 i 13

UNKNi::\43WN. jEPLIC.:E'j: b

UN *IWN uNii r s I 101: DF1
UNKNWNI .H.LF LIFE CORRECTION: N

INDIVIDUAL UNKNOWN NORM FACTORS:N
STANDARD ID:151.28-A 1-10
HALF LIFE(DAYS) ISO1:N
STANDARD DPM I5000:O.00000000

BACKGROUND QUENCH CURVES::Y
QUENCH LIMITS LOW::73.,67 HIGH::2 7.

EI TINE ll H 1

BACKGROUND QUENCH CURVES CONSTANT

I'11 IN]

BEST AVAILABLE COPY

IBvCLKRON (UENLHII CURVE CORRELTILON

MEASURED
fCPM.

C LCULATED
F:

SACkGROUND
TOTAL

QUENCH LIMITS
JUENCH LIMITS

LOW: a. 000
LOW: 73. 67

SOM POS CH EP 1 253.% TIME EL TIME AVG H :

1 * - i
1 936.55 1.,-,
XLEF -H I : T. Q/ :

2 **- 4 1 4405..55 0..7 20.00
ISO1 %EFF CHI:93.1.3

5 1 w .. 55 5.65 20.00
501 %EFF CHI l .24

LEFFC :

42. 17 162. 0 0
ISOL uPM:4701

63.32 12.. 1'
1901 DEM :4670..2%

34.4w 161. .. ?4
19 1 F a w'229 o

1001 UPH :: Ii.jw

345

TUE 50 NOV 19"T vl:: 0l

. ' irk 2 10; Lon I:

91 A j.I i[

T iLE

PERCENH
DI FF.

HIGH: 1000.
HIGHn207.,

RC I ERR

Ia : C H ([' I.il



BEST AVAILABLE COPY

AM POS CH CPM

WHC-SD.-wM-DP-05 4 REV 0
PAGE: 2

2SIG% TIME EL TIME AVG H# RCMX

5 **- 7 1 59.50 5.015
I SD XEFF CHLi93.8

**- a 1 2761..55 .Si
IS1 XEFF CH1:94.16

7 **- 9 1 412.35 2.20
£901 ZEFF CHI:93.24

8 **-10 1 3939.50 0.71
IS1 XEFF CHi:93.211

9 **--11 1 473.10 2.06
£501 ZEFF CHI:93.46

10 **-12 1 4197.25 0.69
IS£1 %EFF CH1:93.31

11 **- 1 1 631.90 1.70
ISO1 %EFF CH1:93.24

12 **- 2 1 4119. 90 0.70
I£01 ZEFF CH1:93.19

20.00

20. 00

126.61 153.0
ISol

147.70 14v.( 0
Is£1

16 .80 161.0
IS1

189.96 161.0
IS£1

211.06 153.. C
£901

232. 1 5 160. C
IS£1

253. 31 161.0
IS£1

274.46 162.0
IS£1

DPM

DPM

DPM

DPM

DPM

DPM

DPM

4. 29
:4.846776

., 2 1.
:2875.388

1.60
:394.3827

0.17
:4167. 239

1.27
:448.4607

0.12
4440.337

1.. 13
619. 8493

0. 19
DPM :4362.644

346

ERR



VHC-SD-WM-DP-054 REV 0

90-DAY OTHER ANALYSES

347



Z# / T<

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY VHC-SD-VM-DP-054 REV O
ANALYTICAL BATCH

La Segment Serial No. Cus rD tL-;27 /5 c62
b (9, 64Jr9, 4-2on2,r )U.I'~ __

Analysis: Sample Pr
17 C

Instrument: A - Procedure/ Rev: zA -3v

Technologist:Q Date:

Starting Time: Temperature

Ending Time: o 6 Chemist:

Comments:

Description Lab ID Description Lab ID

1 S7 ..%-sWg 11
2 12

3 -13
4 - 14

5 -1 z6Z 15
6 2 i2 _ 1_6
7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

b-nCs Sb/, Si .

_____ _____ _____ ___948 _ _ _ _ _ _ _ _

A-6000-891 103192)



THIS PAGE INTENTIONALLY
LEFT BLANK.



{Q)
WHC-SD-WM-DP-054 REV 0

NO SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

349

ANALYTICAL BATCH SUMMARY SHEET

METHOD: LA 344- io5l' ANALYTE: TToC ANALYSIS START DATE: -;>

PREPARED BY: Rob Schroeder DATE PREPARED: O- zo---1 3

PROJECT: wiz foy UNITS: / SAMPLE PREP<O / Digest wt.=

SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM

rib> - q 6% c,7. __+_ ___ __s-

01K |& 97 4<L a
nA-9 C-S 8 <S- A M k1d
si C (0 9 -1 5,50

C___ &'10 77 ~M_
D-9i (7~ 7nx t+M k. _ _ e -+-t

_________ ____________________________________________________ -- ______

L

L..N I
T'

Rc ,W (.,kJ _A V



-p
p

BEST AVAILABLE COPY

950

WHC-SD-WM-DP-054 REV 0

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

ea No Sample Poel Date TIme Issued Pro

G 696.-5526 102 90 DAY -23-93 14:46
Dnterminat1,r0 Method Stndrd- Rsur Umds Cha ge Code n

3

TOC LA-344-105 % RECOVERY D44B3
Sampie Ste Customer ID.
? .3Ci-A --.AOO STD
Remarks CalCL~alons. Results

S356 CO3TOC

STD#/6O/A;- RESULT TY4

STD VAL %REC '57NO

alyst - I Analyst 2 Analyst -3 A IlysI -4 A atst 5

.. Hrs Hrs r

OZ/ Time Completed Lab Unil Mg'

t .561 '.0 .1

Seal No Sample Pont > Date Tme ssued Pr or y

G 697.-5626 102 90 DAY 9-23-93 14:59 26
Oele'minaton Method Slarda'd Result Unts Charge Code Rr.us

TOC LA-344-105 uG C/ML D44B3
Sample Sbe Cus1Omer t0

7? .ocr.\ So BLK
Remarks CacLlatoes. Results

REAGENT BLANK

5 3 /ococMc

/cc*

- Analyst Analyst . 3 Anatysi - A Analys 5

.I'"s r

1 .e 
Tme Completed Lab U s, M-

/e>,1-($1 I: P
.68 1 -d fl,8
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

Se No Sampole Pomnt Dare Teme Issued IPriorrt<
G 668. -5726 102 90 DAY 9-23-93 15: 26

1Detem ton emod Standa, IRes JrL U s C1age C1 Oun

LA-344-105 uG C'/ML (D44B3 1
Sample Ste Cuslome, '0

.9e A-S
Remak s. CaICOnS Result,

als -1Analyst - 2 AnalyST- 3 Analyst -. 4 Ana yst -5

Date Te Compteled Lab UnM

Seral No Samole Pont Date Time Issued P,'o,'Iy

G 699.-5726 102 90 DAY 9-23-93 15: 6 26
elermnalon Method Standad Result Unts Cla'ge Code ReLls

TOC LA-344-105 uG C/ML D44B3 0
Samnole Sae Cuslomer 10

?- 
B-9

Pemraks. CalcutaIbons. Results

< 5 &oe- 3 -cV

Analyst - 3 Analys - 4

Mes J +5s Hs

Tln;Comp1ed Lae U,' Mr

BEST AVAILABLE COPY

951

TOC

s1
2

< 5.50 AitL

AnalyS1 5yst - 1 Analy
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE
Ji

Sample Point - Dare Tme issued Priorily

G 700.-5726 102 90 DAY 9-23-93 15: 6 26

Method 51andard Resull Upits C Rge Code Re' s

TOC LA-344-105 uG C/MIL D44B3 0

Sampte S'e Cuslomer 10

--? 
C - 9

km. alt, Rl. Resul:s-

7.7 4/1 L

Analys I Analyst -2 Analyst. I Analyst - A aysl- 5

Hrs HrS

Date Time Completed Lab nJnhl M r

204.2)7 cJlt.76
5 1 100

Sample Point . Date - Time issued Proi

G 701.-5726 102 90 DAY 9-23-93 15: 7 26
DeermlnnatOn Melhod' Slandard Result Untts Charge Code oetins

TOC LA-344-105 uG C/ML D44B3 0
Sample Size Customer IQ

?)v-Q ;; - ,2.oa D-9
Rema s. CalCiulallons Results

tys - A y --Anayst 2 3 Analyst -4 Analyst '5

His HiS Hrs Hrs

/

'a

00

6

Dat Time Completed -1pt / 2142

BEST AVAILABLE COPY

S92

La. Ui
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F - I =

d J

i4

I,

BEST AVAILABLE COPY

1mi c rir S' : ib , I I

LAN IILU =
LANK FCT'R C>

+2 'I-- 1 I oI~ a--

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES __Z TO

353

Ial F01 3

I F

ILI

T ime1

n IR i

T im =:::=:::

'.0

(ii)

I.5,

07

I4 )

54 1

p6 |

I',40

0"00
976

36
9.,9".
2/

7.1

0 5

+7 -0 /. 11 ..I g/mu-, Cado
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Saar~yl sie =

31 a tsw =

ian It ue=

I : 1 I ,- ," " I I ; - : ' ! - I I I

I I I
II0uL

040
30

2.70

3..30

== = ) DiffI r I =

66.6

20.,0013. 4

14)8

1I..0

ii,9

).3

Ii.6

BEST AVAILABLE COPY

+tiE-l1

: n p:1.:' RI I
1.1~~~ ~ ~ '1::(::::. 1o -o..... .

354

==== i Iii

1 4

.3

4

I '

1.01

.00
2.5 ,

3.00

O
3. 0

' I.LANHK V ALU =_ tj

1-L 1,NK F ACT =f
ill mi cr' .grY Amfs c: ,r,1 f n

ug/min Cadaan
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1 Iiinie Si

I- i iiac o

F)nkID

Ian Vl

. fl!t I I F I I I

1-.20

250
C.0

1 )
I)80

U',0

.4 I
4 I*)

25. 0
I2I..I

'10

BEST AVAILABLE COPY

HL : K F T r= f f F

5A L :E.IULT V4
I 4' F1 08 4

:1. iI'i c(:I''(2cw t~t 1I f . c I( ii

14OC rj131. /7. 373 =
( cptyg)

I I n F

a c E -
cac */3

1 .17 E

g/L I Ibi

M1lk Ibon

Samle un y a.. C14..?

955

====:1 nalyXsi. .:

0.

0 .

1.. f

Timea 14 :07::30In l : G F9 - : 6

lyst a
Readings
Readings

ifference

RG ACHEN
14
14
30
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I I !c I: . c i j 1, , i 1 I- 1 : IJ ,," ,.

I I 184

T i L 1. )f' .) -,
0.,40
....'20
L..80
2 00

IJ

3 .. 1..

ii30

BEST AVAILABLE COPY

( K.2 - .. 1 8

f. nI:i,c::I'c:(j C I'c l h I

I-I

+ I3E0 " II .'./iin I I L

.1 17 E -4Md

Sa ~l Run T .. 16.117y

956

IIn ale =

II I
II ii I Ii

I iii

R f:: jdi f.F F

I)
II

I,==== Al s

1.5 I.
01

.1

I ,, 01

0 I

5.71

7 ,00

.16.0."

,1 )

1.) , i . , !: I - -, I , , , I , %
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I imr - 14A : a,;

In I 7 i

iian I l'

Iea in

2

4

1

11

1 4

I 2141

*..01

201

2. (1

3II1

r..I1

4C)0

I..'I

fgm n, f r
i340

2..0

k C)

3.1)

'4. F
3.4 7 I~

I 1'I

'..I)

I J I II I

f I..

24,.00

5.41

9.

I. I

. wj;

BEST AVAILABLE COPY

BL1.ANK VALU E.. F:: = 1 01
13LANK,11 F~ACTR :

f. icf, grI ms tr)(n

I .. I I ,. 1.000 3
6 , - .. 00M9

+'FE-0 )

+'.4E '4
Mol r i i r

'mpl I.. n I

.58

, J I I 1 1 1 1

("'. o :: 1, ) 1. ) 3 ,.: .

+7.3E-01 i k/m in * Cckrbon

)(1.1)/(200)
)(1..1)/(200)(12)
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WC-SD-MI-DP-054 RIEV 0

I, 0 I I y I' IAN , |H 0

seample Size =
Dil Factor =

.Ia k I D =I ink 1'lu =

Reading

2

4

7

I.
9

1 P
E2

0E

200 .l

BLIK
..72 1 4 : ::I

" I al)/i: :: Gi AuHE
Min Resadingsa = 14
Max Rnadings = h!
, i1,f e I I

==Anialy;sis
0..1

1..:1.

2..01.
2..51
3.01
3.5:1
4.1 W
4..50' 00

6.00
A.50

7. 00

coulomieter-
Ws 30
2..0)
3.10
3.60
4..00
4.40
4,.60
5,. 00

5,.40

I c . Q i ) C

.30
H .1: (

BLANK VALUE = 5.1 micrograms carb::on
BLANK FACTOR =5..1 / 7.003723 =;: +7.3E-01

SAMPLE RESULTS::
S.1 5.100222
7.1 5.100222

+1. IE
+9.2 -0

953

SAMfiPlen 70 1-& -

0..00
86.96
2:'5.81.
13.89
10..00
9.09
4..1
8..00
7,.41.

6.2".
5. 03
4..P:

BEST AVAiLABLE COP

Mnlr W-ro

J C1 / III I'

ITime - - 1 - % 0

uq/min Carbon

)(1..1)/(200)
) (1..1) /(C200)(C12)

B y ....... ...Samp.le Ru-n
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Se ial No. Custome ID: /k-- )

___ __ ___ __ ___ __ __ NW1j/ , ( / ~ j
Analysis: J I Sample Prep:/ Q (c-c

Instrument: Procedure/ Rev: 1+-3MQ
Technologistfrt$ a4, JjQ Date: - )

Starting Time: Temperature c

Ending Time: Chemist:

Comments:

Description Lab ID Description Lab ID

1 L -T-D78 11 _ _ _ _ _

2 12

3 - 13
4 14

ZL 15

6 16

7 17

8 18

9 - 19

10 20

Standard -Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

6 0

A.6000-881 (03,92
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ANALYTICAL BATCH SUMMARY SHEET

METHOD: 'A -- ANALYTE: -t ANALYSIS START DATE: 

PREPARED BY: Rob Schroeder DATE PREPARED: tb- - -$

PROJECT: UNITS: -SAMPLE PREP' Digest wt.=

SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM

s7X L- 5 I -14 .<_0c

TA 2 C 1 2. < SE /pr- () t. &1W~z -,I5. -0A4
T-1 1o2 -79 QA _ I

(__ m_.1- -.is DJ,D- n c-75 !:: agno A 6/.

________________ _________________ _________________ ________________ _________ ____________ _________1 - ___________

_________ ____ _______F___________

_________ ________ ________ ________ ____ ______ __________

L_*_ 0 SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

361
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

Seial No > Sampie Potnt Dale Tme issued Pt oriy

(3 718.-5526 102 90 DAY 10-15-93 0:43
Oeterminat'orn Method. Slandor0 Resil Un ts Charge Code R v

TOO LA-344-105 % RECOVERY D4*B3
Sapie Ste CuSlOmer ID

?.206-g - ,MI TD
Pemark, Caic l.' a tsui

S356 CO3TOC

STD# IO/ RESULT

STD VAL 3,00C 4REC Sf c

Analysl - I ".. .... Analyst -2 Analyst 3

H'S

Analyst- 4 Ahalyst $

H's

Dale T.be CompIletd Lab Un1 MYr lLL 1
0 c 1 /; [/36-5 1 +Js4

S.ral No - Sample Point Dale time issued Proty

G 719.-5626 102 90 DAY 10-15-93 3:46 6
Deleriallon Meto-Standad nesutl Uists Charge Code Re",ns

TOG LA-344-105 uG C/ML D44B3 
Sample Se Customer ID

?, , - I,- _ BLK
Remak. Calc'laiors Pesuils

REAGENT BLANK

-7 20- Z.Ci - 3

Analyst - -- Analyst -2 Anays= 3 Analyst -4 Analysi 5

His H's Hr5 Hr

Dale T.me Complied Lab 's Mgr I -- 35

A)s, __ /3' 1 -E c2 l
- A 10 83i

BEST AVAILABLE COPY

362~l
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

-p

5e.at No Sample Poini Date Time Issued Prnonty

G 720.-5726 102 90 DAY 10-15- 3 9:47 26
Deemmnn Method. Standard Result Urts Chat ge Code Aerns

TOG LA-344-105 uG C/mI D44B3 0
Samce Sze Customer O

dc...o A-10
Remarke. Calcujlatons. Resulls-

< =5. 0 V eL

Analyst L Analyse 2 Analys1 - 3 Anably -4 AnalyseI-

Date ole Comteed Lay Un 'A,,

5*-6B00 RC 0 431

Se-aI N' Sample Point Date Time tssued Preor, y

G 721.-5726 102 90 DAY 10-15-93 9:50 26
eterminaeon Method. Standard Ienat Unets Charge Code Rerus

TOG LA-344-105 uG C/ML D44B3 0
Sample See Cuslome, to

7 .. G -C ..-.Aco B- 10
Remnrks. Calctlalnon Results

Analyst I Antalvl -2 Analyst -3 Analyse-A Analyst -5

H-Is H-li H-ts

Date Tme Comnpleled Leo Ue Mg Io-aj -93

5-680 p-10-l131

BEST AVAILABLE COPY

963
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

p
p

Seri N' Sample Port Date Time Issued Pnor'y

G 722.-5726 102 90 DAY 10-15-93 9:50 26
D1,1rrnhnllcn Method Standad Result U-ls Carge Code Re",

TOC LA-344-105 uG C/ML D44B3
Sample Size Customer ID

7 a - .o,3 - .oo C-10
Remarks Calulatons. Results

yst Analys1-2 Analyst 3 Anayst4 Analyst -5

~Date T'n'e Completed Lb Ln M

/0 0-2 /3'47 1483

Sertal tio Sample Post Date Time tsued Prorty

G 723.-5726 102 30 DAY 10-15-93 9:51 126
Determnaton Method Standard ResutI Un's Charge Code Reruns

TOC LA-344-105 uG C/ML D44B3 0
Sample Slze Customer 10

7 ,nh A 0-- 0--. D-10
Remarls. Calculatons. Results

w--O 0E A

Analyst - 3 Analyst - AnalyI 5

Lab Unt, Mg JQZ -- 3

54-63 a l31

BEST AVAILABLE COPY

-7
K

I Anast - '-- I Analyst -2

[Dare

ij -

Tulme Completed

i14.'s
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IRlIC CAiRIBiNINiLSId

- I~I RE' I .I

l . I Sj =

I Iink J)lu =y

I f ,: 1, t l :l

J t
... 4K a/mn teC

AI v : i I
I d = 1,
P 1d.. 14 cI . i I
% Di rC I' tn = C

'4

I,

F'

j. j:fv j i 1

0 0 :'
.4

T T ( 71''

Kr -

C) 5

BEST AVAILABLE COPY

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT

COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES TO /_

8LANK V LU =0HI '.. mHI C gr I p rb n

IIMPLE RE ILT :

I 56'-- I50 0 8

( 56 8 -- 4.5 1"I)

+6 4E tjI

iiCa no
II I F
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io88E+0 (7

T im ====

. 1 I
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1 1.
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2 /.0
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10C- TiTA I 'll 111 N I. C1," iLYi REP1 iRT

IC EIi % ,I
: 1 vLAd YI :: :^dfl' f,1

AI i -: I. T=
I ank i al I =

I I J Fi c- :I .1

I'i r c-- I i c: e

20i /L r

==== na y Is ~
(A5 I
I..C1
I.5 I

A.)

' A:, 0

3 Ut)

'A,31

p. 1

T imie == =Coulofne tce-r

0..90

1

.';:.'

J-0
31

4 C0t

3..')

4.0 p

% ' N r ' .. 11 (,.

0 0

6 .7

I .I
C1,,11

BEST AVAILABLE COPY

I' ( iti 1C1:r c:aIICi b mn
4.5 / 0K5 ? = /

966
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It)

II

I'

Date:: 10 2
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14
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T10R- TWTAL ORNIP CARBON nALYSiS REPOR
TICTOG RE:V 2

T I meI a ::aW :'

SMpI I i M a
Dif Factor
Blank ID H=
Blnk Value =

SiA t[ % I
I..1
BLK

.. 642493 u/minut C

Min Readings = 1.
Max Readings = 0!

Differene = h

===Analysis
0. 51.
1.,01
1.50

2.0 W.
5.,0."

Q. Q

5.50
6,.0.")
6. 50
7,.00

Time ===Coulome
0..20
0.60
1.,00
1.40

21.,0 

2.,40

2..An.)

0,.10
3..50
3., 50
3..80
A,.r W

BEST AVALABLE COPY

BLANK VALUE = 4.5 micrograms carn
BLANK FACTOR =A4.5 / 7.,003967 =

SAMPLE RESULTS:;
I .1 4.499 22
(4.1 -- 4.,499"y22

5. 5t4k
I.3 E /L<I bo

4.17 4 Mlar arbo

Isnl tu

ba'Io : I 1 0-5/26

Reading

1 1

Y'2

ter ==== % Di-f fen~

6,,A/

40..0)
WA.V/
22.22
10 00.

Is.I11 01

60

5.7:1

+6.E- ug/minCarb:

DaTo;: 1vvv/2:0A

G I, ,! 1 1 N1

) (1,,1)/(200)

) (1.1)/(200) (12
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TI- OA ORA I tI 'A O NA Y I

'ial Ia( Ianki ID

IIIul..

I. ./tL~tc
I I: fji I I ''I

n rf: . I * I f

A l1 . . , J.

Oif,

00

II0 )

0..10i ni ''ii 5 tiC I

16 C
C.0

'4 8 CI

I.0

BEST AVAILABLE COPY

" I A II . I I [.)I:*
L.AlK Au =

) (,1.(00) W7

)1 ( I. ) ( 00 1 )

.1i

ISample Run

PI I I

1

FI ad i

1

IC

==== % .)
iff I n Ii =

I).. 1,

I I0

6'' (It

I,.0

Saunple:: G 723 026 (-.,1t ! I:: 1 , W9 ( 1 '1m ;; 1, 1 1 .. :: ,
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TOC-'iU'AL RGAIC ARBO ANLYSI REO'I
TICO REV I .

20 L

.1
'LK v

t642ll .g/mnu i I C f

== =AnaJy i.

01

00

:1.0

(9 :1

500

6..00

1.)1

Time === C(u)m ter

I,,2)

1..7'

'4./>0
,.1 ~

'.0I

I II

InI l i i

Min Rliding

MTx R Iain

IO ICE

I1.

== = r Diff enc =

I) t

IN 24

3II

BEST AVAILABLE COP"

4. Y / 7003 = + I.4E-I

In I

) (1 1 / 2i )=
), I I (1 1)i2 i (1 ) =

Sa pl R nIi : ...

363

f1 t1. I I *
.1mpl *9 i I. :\j

I a~ini i

1I
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+ II-- 3 I/ i ri:io
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TI T RE~ii:P:V !..c)

720 t"%: 10 20/95 lime:: 14nuhN;;2

I . 1
BLK
..642493 ug/minute C

===Analysis

10 01.

1..51
2.,0:1

A.. 51.

4,.01

5..01)
5.5 0
6..00
6. 50
7 0, I ")

Time === Coulconeter
0,.60
2,.00
2..90
3.10
3..50
3..80
4.10

4.90
0.30
5.,50
5..R0

+6.4E--01
BLANK VALUE 4.5 micrograms car:on
BLANK FACTOR =4.5 / 7.003967 = w

SAMPLE RESULTS:
6.1 .499012

( 6.1 44 412

skamI::n Ron NY:: ..I I'HE

370

Min Raidingi Y!
Max Readings = 1,
% Differenc~e = I1G

I , I p I . , 1
hiI Factor
Blank ID
Blank Value =

ReadingI 11 (

':I

===% Differenw.,
0.,00

70.00
62. '2K'

7. 39,

7O,,3CO

6.8
0B

7., HC

3.. &I
5..1,1
1,.197

BEST AVAILABLE COPY

+8. BE-0A
+ ':E1 4

..'I

g/L

ug/min Carbon

) 1 ( 1) (200) ( 12) =
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: Procedure/ Rev: L -

Technologist: Date:

Starting Time: Temperature (

Ending Time: Chemist: T?

Comments:

Description Lab ID Description Lab ID

2 - - 12

3 13

7
K

9  
J 15

6 -n , 16
7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LIZA|___ __ ___ __ __ -w.AL

tcr~m, Cp~ A-6000-881 (03/92)

'U'>

3

Ci
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ANALYTICAL BATCH SUMMARY SHEET

METHOD: LA3N-l ANALYTE: T- ANALYSIS START DATE: vt-I-J_

PREPARED BY: Rob Schroeder DATE PREPARED: ta- (c-H 3

PROJECT: '0 I SAMPLE PREP .Yiret Digest wt.=

SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM

S-' ,74Qs~_ _ _A 5. ST
&Kf & 7( _<5

A ? 6- 74-7 <L~ _____ ____4 P, -7, 747 . 1o
1s-9 |c24H. |me 7.1 'rr-ios ____

-S_ ?19 1 2 -,_____

NO SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

~ t&A+ ceponb- C> fcLr

w§A-t r4 CQoPe c 4Q

972
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

Serral Nb Sample Port

G7745-552(d i2 92 DAY

Date

S11-22--22
lceidnsc hqd.Scancai d esul Ums Cha ge Cody ia -

C LA-dl 341-.05 %PFU VYF <

Sample Sze C D

2 1  
cutoe o? , 2co - P @ -.2 T

Remarks, Calculators. Resuls

5.56 c20Toc

STD$$ tf) 0iJ-6 RESULT ) 6

STD VA L 3,6 EC

(vur
Analyst - 1 Analyst - 2 Analys - 3 Ala ysl 4 Aralyst

Hrs HrS Hr HrIr

bare Time Compteled LaD Unm Mgr 2-10

54-680061 IA t-83

Seral NO Sample Pont DalTIe d PrlntI

r 746.-5626F 102 90 DAY1 bar;

Deiermnanon Method- Slandard 1 eu o~s

TOG LA-344- 10F nfl C/MT,

Charge Code Rems:

VC-
Sample Arre .44 tomer lD

Remarks. CaIclt:r.d Results

REAGENT BLANK

< S 1 -

Anays - I Analyst - 2 Anaiysi - 3 AlalysI - 4 Analyst S

H's Hr rSHs

Dare TIe Com pleled Lab Ld Mar -C.- 3

I>& 9cl - 4 'Boo }yCco
54-6-r

HIS

s-oar nro 83l

BEST AVAILABLE COPY

973

Trne Issue Pr y
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Grout Product Tests for Tank 241-AP-102

Validation of the inorganic and r
Product Tests for Tank 241-AP-102
Level B requirements as depicted

adiochemical data associated with the Grout
(102-AP) was performed according to RCRA

in Section 2.0, of WHC-CM-5-3, Rev. 0.

The primary objective of the data validation effort was to ensure the
usability and defensibility of the data produced for the project. This was
accomplished through a detailed examination of the data package to recreate
the analytical process and verify that proper and acceptable analytical
techniques had been applied. The data package was checked for correct
submission of required deliverables, correct transcription of raw data to the
summary forms, and for proper calculation of a number of parameters. An
overall assessment of the data is provided on the Data Assessment Summary Form
as required by WHC-CM-5-3. Assessments of individual quality control checks
performed by the laboratory are located with the Data Assessment Summary
Forms.

Data quali
deficient.
validator
of a defic

fiers are assigned to any results that have been determined to be
If required, the following data qualifiers are added by the data

to the laboratory data summary to signify the nature and magnitude
iency:

U Indicates the compound or analyte was analyzed for and not
detected. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the
laboratory.

UJ This qualifier indicates that the analyte was analyzed for and not
detected. Since a quality control deficiency has been identified
during the validation process, the value reported may not
accurately reflect the sample detection limit.

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

R Indicates the analyte was analyzed
due to significant quality control

for and found
deficiencies.

to be unusable

0006"1
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Data Validation Narrative

Analyses Performed

Waste from the 241-AP-102 (102-AP) tank was combined with Type II Portland
cement, attapulgite clay, and class F fly ash in order to generate grout
samples. Several analyses investigating the physical properties of the grout
mixtures were conducted and included rheology, compressive strength, and pulse
velocity tests. Most of the quality control requirements associated with data
validation do not apply to analyses designed to examine physical
characteristics, and these tests were only briefly discussed within the Data
Assessment Summary Forms.

The Toxicity Characteristics Leaching Procedure (TCLP) was performed on five
grout specimens composed from 102-AP tank waste and one made from water; the
resulting leachate samples were then evaluated for chromium. Three grout
specimens comprised of 102-AP tank waste and one composed from water were
subjected to five-day and ninety-day leach tests, and the ensuing leachate
accumulated during specific time intervals was analyzed for pH, nitrite,
nitrate, Am-241, Tc-99, and TOC.

MAJOR DEFICIENCIES (REJECTED DATA)

* Americium-241 results which were calculated from low tracer
recoveries were qualified as unusable.

MINOR DEFICIENCIES

* The Tc-99 results associated with all samples except G720, G721,
G722, and G723 were qualified due to either inadequate duplicate
data, unacceptable spike recoveries, or both.

* The TOC results corresponding to the following samples were
determined to be non-detect as a consequence of blank
contamination: G597-G600, G602, G606-G610, and G630-G634.

* The TOC values derived from the following samples were considered
to be estimated due to inadequate duplicate data: G699-0701, G721-
G723, and G748-G750.

REPORTING INFORMATION

The laboratory reported all of the results in tables which immediately follow
the Westinghouse Case Narrative, and the sample numbers corresponding to the
data listed in Tables 6-11 are identified by the grid in Table 5. The data
associated with samples G698-G701, G720-G723, and G747-G750 were also listed
on the Sample Data Summary sheets; as a consequence, qualifiers were inscribed
on both the data tables and the Sample Data Summary sheets. Therefore, several
sample results and their respective qualifiers are reported in duplicate.

00002
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CASE NARRATIVE WHC-SD-WM-DP-054 REV 0
Grout Product Tests

for A
Tank 241-AP-102

INTRODUCTION

On 4/28/93 grout feed Tank 241'AP-102 (102-AP) was sampled for a full
characterization under the protocol listed in Hanford Grout Disoosal Program-
Campaign 102 Feed Characterization and Test Plan, WHC-SD-WM-TP-136, and
Technical Project Plan for The 222-S Laboratory in Support of The Grout
Treatment Facility Samoling and Characterization Plans for Tanks 105-AP.
106-AP. and 102-AP, WHC-SD-WM-TPP-008.

The results of the inorganic and radiochemical constituents are reported in
WHC-SD-WM-DP-046, Revision 0. The organic analyses were performed by PNL.
The grout treatment tests specified in the test plan were performed by the
Process Chemistry Laboratory (PCL) and 222-S Analytical Operations (222-S).
This data package reports the results of the grout product tests.

RHEOLOGY

Since the waste in 102-AP was determined to be homogeneous (the mean
concentrations at each location could not be distinguished from each other), a
composite solution was prepared using equal volumes of each of the 15 samples
(field duplicates were not included). The dry blend, which was mixed with
102-AP waste, consisted of three components (Type II Portland cement (21%),
attapulgite clay (11%), and class F fly ash (68%)).

Grout was prepared by blending seventy-five mL of the composite (102-AP waste)
with 75.5 grams (g) of the dry blend (8.4 pounds per gallon) for two minutes
using a separatory funnel mixer in the hot cell. The relative weight percent
of each dry blend component and the mix time were recorded by PCL in
laboratory notebook WHC-N-583. Two additional grout specimens were prepared
using water for the liquid.

Several grout mixtures were prepared and the density, using the procedure
specified in the test plan, was determined for each grout mixture. The
viscosity, critical flow rate, and frictional pressure drop for each grout
mixture were determined using procedure LA-519-174. The 10 minute gel
strength for each grout mixture was determined using procedure LA-519-175.
The drainable liquid for each grout mixture was determined using procedure
LA-519-176. A Brookfield standard oil with a value of 95 centipoise was used
as the standard for the viscometer. The standard results varied between 86.5
and 96.5 centipoise.

Results of the rheology tests are reported in laboratory notebook WHC-N-583
and listed in Table 1.

/# -
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statistics for the rheology properties are as follows.

The mean
waste is
deviation
mixtures

densit
13.23
of 0.

is 11.

y for the seven grout mixtures made using 102-AP
pounds per gallon (lb/gal) with a standard
16 lb/gal. The mean density for the water irout
34 lb/gal with a standard deviation of 0.35 lb/gal.

viscosity for the seven grout
28.3 centipoise (cP) with a s
viscosity for the water grout
deviation of 1.1 cP.

mixtures made using 102-AP
tandard deviation of 5.0 cP.
mixtures is 9.8 cP with a

* The mean critical flow rate for the seven grout mixtures made
using 102-AP waste is 31.4 gallons per minute (gpm) with a
standard deviation of 4.4 gpm. The upper limit of a one-sided 95%
confidence interval for the mean is 34.6 gpm. One of the criteria
for processing (Riebling and Fadeff, 1991) is that the critical
flow rate be < 60 gpm. This grout product has a mean critical
flow rate well below this limit. The mean critical flow rate for
the water grout mixtures is 19.4 gpm with a standard deviation of
2.0 gpm.

* The mean frictional pressure drop for the seven grout mixtures
made using 102-AP waste is 2.49 pounds force per square inch (psi)
with a standard deviation of 0.73 psi. The upper limit of a
one-sided 95% confidence interval for the mean is 3.02 isi. One
of the criteria for processing (Riebling and Fadeff, 1991) is that
the frictional pressure drop be < 14 psi. This grout product has
a mean frictional pressure drop value well below this limit. The
mean frictional pressure drop for the water grout mixtures is 0.32
psi with a standard deviation of 0.20 psi.

* The mean 10-minute gel strength for the seven grout mixtures made
using 102-AP waste is 13.2 pounds force per one hundred square
feet (lbf/100 ftz) with a standard deviation of 0.2 lbf/100 ft2.
The upper limit of a one-sided 95% confidence interval for the
mean is 13.4 lb/100 ft2 . One of the criteria for processing
(Riebling and Fadeff,1991) is that the 10-minute gel strength be
5 100 lbO/100 ftz. This grout product has a mean 10-minute gel
strength value well below this limit. The mean 10-minute gel
strength for the water grout mixtures is 13.4 lbf/100 ftz with a
standard deviation of 0.2 lb 1/100 ft2.

After the rheology measurements were obtained the grout specimens were placed
in a programmable oven and cured to a maximum temperature of 65 "C. The
curing oven was programmed to simulate the adiabatic temperature rise
specified in the test plan. The quantity of drainable liquid was to be
estimated after one day of curing and after 15 days of curing by single visual
observations. Since it was not possible to get into the curing oven in the
hot cell, these observations were not performed. After the grout specimens
were cured for 28 days, the specimens were removed from their container and
the quantity of drainable liquid determined. No drainable liquid was observed
in any of the grout specimens and therefore no drainable liquid samples were
sent to 222-S Laboratory for analysis.

3 00W04
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PULSE VELOCITY AND COMPRESSIVE STRENGTH WHC-SD-WM-DP-054 REV 0
Pulse velocity measurements were obtained on five gqBaVNkaijes (made with
102-AP waste) using procedure LA-519-181. The pulse velocity readings varied
from 2176 to 2477 meter per second (m/s). The pulse velocity readings for the
water grout specimens were 978 and 1102 m/s. The pulse velocity mesurements
are listed in Table 2.

The compressive strength instrument was calibrated using a calibrated load
cell and the calibration equation was calculated and reported in laboratory
notebook WHC-N-583. Compressive strength measurements were then obtained for
five grout specimens (the same specimens used for the pulse velocity
measurements). These measurements are recorded in the laboratory notebook and
are listed in Table 2.

The mean compressive strength is 1064 psi with a standard deviation of 521
psi.. The lower limit of a one-sided 95% confidence interval for the mean is
568 psi. The NRC guideline for compressive strength is > 60 psi (NRC, 1991)
with a recommendation of > 500 psi (NRC, 1993). This grout product has a mean
greater and the associated lower limit of a one-sided 95% confidence interval
for the mean greater than this criteria.

The compressive strength measurement for one of the water grout specimens was
359 psi. The second specimen cracked prior to the compressive strength
measurement. It is postulated that the water grout specimens have lower
compressive strength than those of the 102-AP waste grout specimens because
there is more H20 per gallon of water then H20 per gallon of waste.

Toxicity Characteristics Leach Procedure (TCLP)

After the compressive strength measurements were completed, five grout
specimens (made with 102-AP waste) and one grout specimen (made with water)
were prepared for the TCLP tests through particle size reduction according to
procedure LA-544-131. The analysis of 102-AP waste (see Table 3) showed Cr as
the only hazardous metal that exists in concentration (630 mg/L) exceeding 20
times the TCLP limit (5 milligram per liter [mg/L]). The concentrations of
the other metals (As, Ba, Cd, Pb, Hg, Se, and Ag) were lower than 20 times the
corresponding limits. Thus, according to recent guideline from EPA
(EPA, 1993), only Cr in the TCLP leachate samples was required to be analyzed.

The Cr was analyzed using the ICP procedure LA-505-151. The TCLP leachate
samples were analyzed twice. The first measurement used a modification to the
TCLP procedure where the spike was added after the preservation. The second
measurement followed the TCLP procedure where the spike was added before the
preservation.

Seven samples were submitted to 222-S laboratory for Cr analysis, one was an
acid blank, one was from a grout mixture using water, and five were from grout
mixtures using 102-AP waste. For the Cr analysis, both the beginning and
ending laboratory measurement control system (LMCS) standards were within the
control limits. The spike recovery for the sample with the spike added after
the preservation was 90.4%, which is within limits. The spike recovery for
the sample with the spike added before the preservation was 100.9%, which is
within limits. The data are listed in Table 4.

The mean TCLP Cr value (spike added after the preservation) for the samples
associated with 102-AP waste was 9.70E-02 mg/L with a standard deviation of

-4 000005
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9.92E-03 mg/L. The upper limit of a 95% confidence interval for the mean is
1.06E-01 mg/L. The criteria (EPA, 1989) for Cr is 5 mg/L. Thus, the grout
TCLP leachate Cr concentration is below the limit. ADDEND U

The maximum TCLP Cr value (spike added before the preservation) observed for
the samples associated with 102-AP waste was 1.4E-01 mg/L. The maximum value
for the TCLP leachate Cr concentration is below the limit.

The TCLP Cr value for the sample associated with the water grout specimen is
< 1.LE-01 mg/L. The spike recovery for this sample was 88.9%. The Cr value
for the acid blank was 5.70E-02 mg/L.

ANSI 16.1 LEACHATE TEST

Four grout specimens (one made with water and three made with waste) were
prepared for ANSI 16.1 leach testing (NRC, 1991b). The results of the 90-day
ANSI leach indices are presented in this document.

The ANSI samples were submitted to 222-S laboratory for analysis of NO,, NO,
"'Am, "Tc, TOC, and pH. The ANSI samples were not analyzed for I1 because
it was not detected in the 102-AP waste samples. The ANSI sample numbers are
listed in Table 5. The IC analyses were performed using procedure LA-533-105,
Rev. C-0. Americium-241 analysis is performed using procedures LA-503-156,
Rev. 0-0 and LA-508-051, Rev. A-3. Technetium-99 analyses were performed
using procedure LA-438-101, Rev. D-1. The TOC analyses were performed using
procedure LA-344-105, Rev. B-2. The pH analyses were performed using
procedure LA-212-102, Rev. C-5. The analytical results from the ANSI samples
are listed in Tables 6, 7, 8, 9, 10, and 11.

The laboratory values (except for pH) were put into a spreadsheet which
calculated the leach index. For those samples where the analytical result was
given as a "less than" value, the "less than" value itself was used in the
spreadsheet. Therefore, the actual leach index is expected to be greater than
the value obtained from the spreadsheet calculations.

The NO. leach indices for the three grout specimens made with the 102-AP
waste are 8.0, 8.1, and 7.6 (see Tables 12, 13, and 14). The mean leach index
is 7.90 with a standard deviation of 0.26 (RSD = 3.3%). The lower limit of a
one-sided 95% CI for the mean is 7.45. The criterion (Riebling and Fideff,
1991),is 6.0. Thus, the N02 grout leachate value is above the limit.

The N0 leach indices for the three grout specimens made with the 102-AP
waste are 8.4, 8.5, and 8.0 (see Tables 15, 16, and 17). The mean leach index
is 8.30 with a standard deviation of 0.26 (RSD = 3.1%). The lower limit of a
one-sided 95% CI for the mean is 7.85. The criterion (Riebling and Fadeff,
1991) is 6.0. Thus, the NO. grout leachate value is above the limit.

Since "less than" analytical results existed for the leachate samples, the
99Tc leach index is a "greater than" value. The leach indices for the three
grout specimens made with the 102-AP waste are > 7.3, 8.2, and > 7.2 (see
Tables 18, 19, 20). Summary statistics were not calculated due to the
"greater than" values.

Since "less than" analytical results (detection limits) existed for the 241Am
leachate samples, the leach index is a "greater than" value. The leach
indices for the three specimens made with the 102-AP waste are > 5.3, > 5.7,

thr-s S OO$qOG
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and > 5.7 (see Tables 21,
due to the "greater than"
below the detection limit,
because the actual leach i

22, and 23). Summary sta
values. Since all but on
the three leach indices

ndex for 24'Am may be much

tistics were not calculated
e analytical result were
may not be meaningful
higher.

Since "less than" analytical results existed for the TOC leachate samples. the
leach index is a "greater than" value. The leach indices for the three
specimens made with the 102-AP waste are > 7.7, > 7.8, and > 7.7 (see Tables
24, 25, and 26). Summary statistics were not calculated due to the "greater
than" values.

A. P. Hammitt
Advanced Scientist

R. A. St. Denis
Senior Scientist

T. L. Welsh
Senior Statistician
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WHC-SD-WM-DP-054 REV O
ADDENDUM IA

Table 1. 102-AP Rheology Results.

Grout sample Density Viscosity Critical Frictional 10 Minute
(lb/gal) (cP) flow rate pressure gel strength

(gpm) drop (psi) (1b/100 ft)

Water - 1 11.09 9.053 17.957 0.679 NA

Water - 2 11.59 10.581 20.825 0.955 13.53

102AP - 1 13.03 24.696 30.378 2.284 13.36

102AP - 2 13.14 30.112 34.272 2.931 1.3.43

102AP - 3 13.28 32.395 34.453 2.994 12.96

102AP - 4 13.13 35.398 38.238 3.646 12.82

102AP - 5 13.43 NA NA NA NA

102AP - Gasl 13.25 23.759 26.679 1.791 13.34

102AP - Gas2 13.11 22.835 26.605 1.632 NA

102AP - Gas3 13.50 27.636 28.989 2.155 1.29

Summary statistics for the 102-AP grout samples

N 8 7 7 7 6
mean 13.23 28.262 31.373 2.490 13.20
standard 0.16 4.992 4.406 0.726 0.248
deviation
UL-95% CI 13.34 31.928 34.609 3.023 13.404

mean

criterion None None 60 < 14 < 100

If ~

7
'0 -

/ -
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Table 2. 102-AP Compressive Strength/Pulse Velocity Results.

Grout
sample

Compressive strength
(psi)

102-AP - 1 1 1887

102-AP - 2 753

102-AP - 3 953

102-AP - 4 1196

102-AP - 5 533

1 Water - I NA

Water -2 359

I

Summary statistics for the 102-AP grout samples

N S required criterion > 6C psi
mean 1064.4 psi recommended criterion > 500 psi
standard 521.0 psi
deviation
LL 95% CI - mean 567.6 psi

>
p* 2-

/At13 1 00001110

Pulse velocity
(m/s)

2204

2176

2457

2477

2387

978

1102
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Table 3. Concentration of Hazardous Metals in 102-AP Waste.

Analyte Concentration Required Mean of the sample results
limits quantitation () = number of observations

limits

As 5 ma/L 0.5 og/L < 0.25 mg/L (3)

Ba 100 mq/L 10 mg/L 0.284 mg/L (13)

Cd I mg/L 0.1 mg/L 1.47 mg/L (15)

Cr 5 mg/L 0.5 mg/L 6.302 E2 me/L (15)

Pb 5 mq/L 0.5 mg/L < 1.55 mg/L (15)

Hq 0.2 mg/L 0.02 mo/L < 0.01 ng/L (4)

Se 1 m/L 0.1 mg/L j0.367 mg/L (9)

Ag 5 mg/L 0.5 mg/L < 0.125 mg/L (15)

Table 4. 102-AP Grout TCLP Cr Leachate Results.

TCLP Cr results

Sample numbers. Cr result (gg/mL or mg/L)

Type AP BP Spike added after Spike added before
I preservation preservation

(Reagent) G679 G734 5.70E-02 < .IE-01

(Water G680 G735 2.32E-01 1.48E-01
Grout) I

(102AP G681 G728 9.50E-02 * 8.29E-02 *
Grout) < 1.1E-01

(102AP G682 G729 1.03E-01 < 1.1E-01
Grout) I

(102AP G683 G731 l.1OE-01 < 1.1E-01
Grout)

(102AP G684 G732 8.40E-02 1.4E-01
Grout)

(102AP G685 G733 9.30E-02 < 1.1E-01
Grout)

Summary statistics (102AP grout samples)

N 5 Maximum concentration
mean 9.70E-02 is 1.4E-01
standard deviation 9.92E-03
UL 95% CI - mean 1.06E-01

AP: Spike added arter the Preservation.
SP: Spike added before the preservation.

Spike was added to this sample.

11 44(qq
000012
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Table 5. 102-AP GroutDWPsmame Numbers.

Sample numbers

Time period Water 102AP 102AP 1C2AP
grout grout grout grout
sample sample 1 sampe 2 samle 3

0 (Wash) G597 G608 G622 G633

1 (2 Hours) G598 G609 G623 G634

2 (7 Hours) G599 G610 G624 G637

3 (24 Hours) G600 G614 G625 G638

4 (48 Hours) G601 G615 G626 G639

5 (72 Hours) G602 G616 G630 0640

6 (96 Hours) G606 G617 G631 G641

7 (120 Hours) G607 G618 G632 G642

8 (456 Hours) G747 G748 G749 G750

9 (1128 Hours) G698 G699 G700 G701

10 (2160 Hours) G720 G721 G722 G723

Table 6. 102-AP Grout ANSI

0-is

pH Results.

.12

pH

Time Water grout 102AP grout 102AP grout LO2AP grout

period sample sample 1 sample 2 sample 3

0 1.07E+01 9.44E+00 8.49E+00 8.15E+00

1 1.06E+01 9.87E+00 9.94E+00 [.05E+01

2 1.04E+01 9.81E+00 9.82E+00 9.75E+00

3 1.08E+01 1.OOE+01 9.45E+00 9.99E+00

4 1.08E+01 1.02E+01 1.01E+01 1.02E+01

5 1.06E+01 1.O1E+01 1.03E+01 1.O1E+01

6 1.04E+01 1.01E+01 1.02E+01 1.01E+01

7 1.04E+01 1.00E+01 1.01E+01 1.OOE+01

8 1.14E+01 1.11E+01 1.11E+01 1.11E+01

9 9.93E+00 9.44E+00 1.10E+01 1.10E+01
9.37E+00 9.91E+00 1.09E+01 1.10E+01

10 1.12E+01 1.11E+01 1.11E+01 1.11E+01

00013 / 7 t
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Table 7. 102-AP Grout ANSI NO, Results.

NO, (gq/m.

Time Water 102AP 102AP 102AP
period grout grout grout grout

sample sample 1 sample 2 sample 3

0 < 1 7.91E+00 6.74E+00 1.57E+01

1 < 1 3.64E+01 4.51E+01 5.74E+01

2 < 1 2.29E+01 2.78E+01 4.36E+01

3 < 1 4.27E+01 5.24E+01 8.27E+01

4 < 1 3.79E+01 4.91E+01 7.42E+01

5 < I 2.88E+01 3.67E+01 5.43E+O1

6 < 1 2.46E+01 3.16E+01 4.70E+071

7 < 1 2.10E+01 2.75E+01 3.93E+01

8 < 1 2.03E+02 2.43E+02 3.35E+02

9 < 1 1.99E+02 2.OOE+02 2.45E+02

10 < 1 1.56E+02 1.41E+02 1.50E+02

Table 8. 102-AP Grout ANSI NO,- Results.

NO; (_qmL)

Time Water 102AP 102AP 102AP
period grout grout grout grout

sample sample 1 sample 2 sample 3

0 < I 1.07E+01 9.03E+00 2.25E+01

1 < 1 4.69E+01 5.73E+01 7.37E+01

2 < 1 3.01E+01 3.63E+01 5.47E+01

3 < 1 5.42E+01 6.56E+01 1.03E+02

4 < I 4.86E+01 6.18E+01 9.12E+01

5 < 1 3.70E+01 4.70E+01 6.83E+01

< 1 3.19E+01 4.11E+01 5.94E+01

7 < 1 2.76E+01 3.64E+01 5.OOE+O1

S < 1 2.66E+02 3.17E+02 4.54E+C2

9 < 1 2.63E+02 2.69E+02 3.43E+02

10 < 1 2.12E+02 1.92E+02 2.14E+L

I#- 16 0 913 5
000014
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Table 9. 102-AP Grout ANSI 99Tc Results.

99Tc (pGCi/mL )

Time Water grout 102AP grout 102AP grout l02AP grout
period sample sample 1 sample 2 sample 3

0 < 1.47E-05 2.23E-05 3.20E-05 3.40E-05

1 <4/1.45E-05 7.64E-05 9.40E-05 1.22E-04

2 < 1.45E-05 4.16E-05 5.27E-05 < 2.80E-04

3 <r 1 .45E-05 4.70E-04 9.07E-05 4.50E-04

4 < ul.46E-05 5.69E-04 8. 55E-05 3.31E-04

5 < 1.53E-05 < 7
3 .OOE-04  " 7.48E-05 <'"'2.84E-04

6 < a7 9 .2 6E-06 3.32E-04 7.22E-05 < 'r 2 .79E-04

7 < '9.56E-06 3.60E-04 5.85E-05 <"2.84E-04

<6 1.06E-05 3.73E-04 4.12E-04 6.08E-04

9 < 8.14E-06 3.94E-04 3.79E-04 4.64E-04

10 < 7.07E-06 3.16E-04 2.84E-04 3.11E-04

Table 10. 102-AP ANSI 2Am Results.

21Am (pCi/mL)

Time Water grout 102AP grout 102AP grout 102AP grout

period sample sample 1 sample 2 sample 3

0 < 6.37E-06 < 6.37E-06 < 6.37E-06 < 1.27E-05

I < 6.37E-06 < 6.37E-06 < 6.37E-06 < I.27E-05_

2 < 6.37E-06 < 6.37E-06 < 6.37E-06 < 6.37E-06

3 < 6.37E-06 < I 6.27E-05 < 6.37E-06 < 6.37E-06

4 < 6.37E-06 < 1.27E-05 < 6.37E-06 < 6.37E-06

5 < 6.37E-06 < 1.27E-05 < 1.27E-05 < 6.37E-06

6 < 6.37E-06 < 1.27E-05 < 1.27E-05 7.64E-06

7 < 6.37E-06 < 1.27E-05 < 1.27E-05 < 6.37E-06

8 < 3.40E-05 <A 3.40E-05 5.48E-05 <)Q 3.40E-05

9 < 1.27E-05 < 1.27E-05 < 1.27E-05 < 1.27E-05

10 < 1.27E-05 < 1.27E-05 < 1.27E-5 < 1.27E-S

I -'7 14 Af
000015-2-~7Ic,/
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102-AP Grout ANSI TOC Results

TOC (uq/mL)

Time Water grout 1O2AP grout lO2AP grout 102AP grout

period sample sample 1 sample 2 sample 3

0 4.07E+01 1.20E+01 < 5.50E+00 7.70E+00

1 6.33E+01 7.70E+00 < 5.50E+00 9.40E+00

2 2.81E+01 7.70E+00 < 5.50E+00 < 5.50E+00

3 5.50E+00 < 5.50E+0O0 < 5.50E+00 < 5.50E+00

4 < 5.50E+00 < 5.50E+00 < 5.50E+00 < 5.50E+00

5 5.50E+00 < 5.50E+00 1.60E+01 < 5.50E+00

6 1.90E+01 < 5.50E+00 8.20E+00 < 5.50E+00

7 1.40E+01 < 5.50E+00 5 .SOE+00 < 5.50E+00

S 5.OOE+00 7.10E+00 9.30E+00 1.50E+01

9 < 5.50E+00 < 5.50E+00 7.70E+00 1.1OE+01

10 < 5.50E+00 < 5.50E+00 7.15E+00 8.8 E+OO

(4*
~

15

Table 11.
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RESULTS
ID:

G698
G699
G700
G701

-G720
G721
G722
G723
G747
G748
G749
G750

SAMPLE

9.37
9.91 f

10.92 1
11.02[
11.17

11.05
11.14
11.44
11.12;
11 .1 1
11.11

BEGIN ST E
% REC

100.20.
100.20,
100.20
100.20
101.00
101 00
101.00
101.00
100.10
100.10
100.10
100.10

QC RESULTS
BLANK

NA
NA -

NA
NA
NA
NA
NA
NA

5.50
5.50'
5.50
5.50

QC ID INFO
BEGIN ST

ID:
G696
G696
G696
G696
G718
G718
G718
G718
G745
G745
G745
G745

E

C)

BLANK
I.D.
NA
NA-
NA
NA
NA
NA
NA
NA

G746
G746
G746_
G746

22

~ U)
no
rn ~

C -
C I

-u
-a I~0

~kn
A

cC
0

C

U'

-t

C
C
Ia

pH

T



ION CHROMATOGRAPHY

ANALYTE

N02
N02
N02
N02
N02
N02
N02

N02
N02
N02
N02
N02

N03
N03
N03
N03
N03
N03
N03
N03
N03
N03
N03
N03

RESULTS
ID SAMPLE

ug/mi
<1.0E+00:

tl.99E+02
2.OOE+02
2.45E+02'
<1.OE+00
1.56E+02

11.41 E+02
1 .50E+02'
<1 ,OE00
2.03E+02
2.43E+02
3.35E+02

<1 OE+00
2.63E+02
2.69E+02
3.43E+02
<1. E+00
2.13E+02
1.93E+02
2.15E+02
<1 .OE+00
2.66E+02
3.17E+02
4.54E+02

QC RESUL
BEG STD
% REC

95.86
95.86
95.86
95.86
95.86
95.86
95.86
95.86
98.66
98.66
98.66
98.66

98.27
98.27
98.27
98.27
97.93
97.93
97.93
97.93
98.96
98.96
98.96
98.96

TS
BLANK-
ug/ml
<1.QE+00
<1.E+00
<1.OE+00
<1.OE+00
<1.OE+00
<1.OE+00
<1.CE+00
<1.0E+00
<1.0E+00
<1.QE+00
<1. GE +00
<1.E+00

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0

QC ID INFC
BEG STD

ID:
G696
G696
G696
G696
G718
G718
G718
G718
G745
G745
G745
G745

G696
G696
G696
G696
G718
G718
G718
G718
G745
G745
G745
G745

G698
G699
G700
G701
G720
G721
G722
0723
G747
G748
G749
G750

N

C)

0

I

G698
G699
G700
G701
G720
G721
G722
G723
G747
G748
G749
G750

BLANK
1.D.

G697
G697
G697
G697
G719
G719
G719
G719
G746
G746
G746
0746-

G697
G697
G697
G697
G719
G719
G719
G719
G746
G746
G746
G746

-r
C)

~0)

Ct I

:~ rjj
-o

4:'

CDm
C
0

61



Am-241

RESULTS
ID:

G698
G699
G700
G701
G720
G721
G722
G723
G747
G748
G749
G750

SAMPLE
uci/mi

<1.27E-05
<1.27E-05
<1.27E-051
<1 .27E-05
<1.27E-05
<51.27E-05
<127E-05
<1727E-'057

<3.40E-05
<340E-05

5.48E-05
<3.40E-05

BEGIN STE
% REC

100.00
100.00
100.00
100.00
108.20
108.20
108.20
108.20
122.80
97.40
97.40

122.80

QC RESULTSQC ID INFO
BLANK BEGIN STE BLANK
uci/mi ID: 1.D.

<1.27E-05 G696 G697-
<1.27E-05 G696 G697
<1.27E-05 I G696 G697
<1.27E-05 G696 G697
<1.27E-05
<1 .27E-05
<1.27E-05
<1.27E-05

<3.40E-05
<3.40E-05
<3.40E-05

G178
G178
G178
G178
G754
G754
G754
G754

G719
G719
G719
G719
G746~
G746
G746
G746

N.

'

A

4

C)
A

6

r

--C

0
C



Tc-99

SAMPLE_

uCi/ml I
<8.14E-061
3.94E-04 I
3.79E-04'
4.64E-04 1

<7.07E-06
3.16E-04:
2.84E-04;
3.11E-04'

<1.06E-05
3.73E-04
4 .12E-04
6.08E-04

BEGIN STE
% REC

95.90
95.90'
95.90
95.90
89.60
89.60
89.60
89.60

103.10
103.10
103.10,
103.10*

)C RESULTS:j QC ID INFO.
BLANK BEG STD

RESULTS
ID:

G698
G699
G700
G701
G720
G721
G722
G723
G747
G748
G749
G750

'Ts

IT7

cit.

BLANK
70

G697
G697
G697
G697
G719
G719
G719
G719
G746
G746
G746
G746

uCi/mli
<8.38E-06!
<8.38E--06
<8.38E-06
<8.38E-06;

1.47E-05
1.47E-05.
1.47E-05
1.47E-05
8.8E-06
8.78E-06
8.78E-06
8.78E-06

ID:

G696
G696
G696
G696
G718
G718
G718
G718
G745
G745
G745
G745

ZN,

ciii

CR

6-

0

N,

c



TOC

RESULTS
ID:

I I

-K

II'-I

BEGISAMPLE
ugC/mL

<5.50E+00
<5.50E+00

7.70E- +00
1.10E+01

<5.50E+00
<5.50E+00

7.15E+00
8.80E±00

<5.50E00
7.10E+00
9.30E+00
1.50E+01

N STC
QC RESULTS

BLANK
REC ugC/mL
95.00 <5.50E±00
95.00 <5.50E±00
95.00 <5.50E+00
95.00 <5.50E+00
96.00 <5.50E+00
96.00 <5.50E+00
96.00 <5.50E+00
96.00 <5.50E+00
94.60 <5.50E+00
94.60 <5.50E+00
94.60 <5.50E+00
94.60 <5.50E+00

QC ID INFO
BEGIN STE

ID:
G696
G696
G696
G696
G718
G718
G718
G718
G745
G745
G745
G745

ui
G698
G699
G700
G701
G720
G721
G722
G723

G747
G748
G749
G750

C)

BLANK
1. D.

G697
G697
G697
G697
G719
G719
G719
G719
G746
G746
0746
G746

C)

(n

46J

w

J)
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WHC-SD-WM-DP-054 REV 0
ADDENDUM 1A

RHEOLOGY AND COMPRESSIVE STRENGTH DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

1-5-94

A. T. DiCenso

222-S

Grout Test Project

241-AP-102

SAMPLES/MATRIX 102-AP Tank Waste
Grout Mixture

DATA ASSESSMENT SUMMARY

Rheolonv Comp. Strenath/Pulse Velocitv

1. Chain of Custody 0 0

2. Preparation Blanks N/A N/A

3. Duplicate Analysis 0 0

4. Spike Recoveries N/A N/A

5. Other Quality Control N/A N/A

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: No problems were found with the data.

NOTES: The data were validated according

o Refer to the corresponding attachments

to RCRA Level B criteria.

for explanation of any problems.

oooo=3
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WHC-SD-WM-DP-054 REV 0
ADDENDUM 1A

RHEOLOGY AND COMPRESSIVE STRENGTH OC

Name A. T. DiCenso Date 1-5-94

QC Check: CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM--DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory.
Furthermore, the physical evaluations were not subject to holding time
requirements due to the nature of the tests.

ACTION: No action was required.

constituent value/qualifier

000024

sample #
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ADDENDUM 1A'

RHEOLOGY AND COMPRESSIVE STRENGTH OC

Name A. T. DiCenso Date 1-5-94

PREPARATION BLANKS

Preparation blanks were not applicable to the tests.

ACTION: No action was required.

constituent value/qualifier

000025

QC Check:

COMMENTS:

sample #
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ADDENCUM 1/A

RHEOLOGY AND COMPRESSIVE STRENGTH OC

Name A. T. DiCenso

QC Check: DUPLICATE ANALYSIS

COMMENTS: With respect to each physi
the 102-AP tank waste grout mixture.
were calculated for each evaluation,

ACTION: No action was required.

sample # constituent

Date 1-5-94

cal test,
Average
and all

5-8 analyses were conducted with
and standard deviation values
results were satisfactory.

value/qualifier

000026J -33
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ADDENCUM 1 A

RHEOLOGY AND COMPRESSIVE STRENGTH OC

Name A. T. DiCenso- Date 1-5-94

QC Check: SPIKE RECOVERIES

COMMENTS: Matrix spike analyses were not applicable to the tests.

ACTION: No action was required.

constituent value/qualifier

000027

sample #

Ih-,34
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AfDEtq'UjM I A

CHROMIUM ANALYSIS DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

Jan. 5, 1994

D.S. De Lorenzo

222-S

Grout Test Project

241-AP-102

SAMPLES/MATRIX

CA-'to

G679-G685
-4~7-G-e- :3 -62 -C'ZZ'/
G731-G735

J/

DATA ASSESSMENT SUMMARY

Chain of Custody

Preparation Blanks

Duplicate Analysis

Spike Recoveries

Other Oualitv Control

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: All quality control criteria were met, with no
exceptions.

NOTES: The data were validated according to RCRA Level B criteria.

o Refer to the corresponding attachments for explanation of any problems.

0035

000028

1.

2.

3.

4.

5.

Cr

0

0

0

0

N/A



WHC-SD-WM-DP-0 54 REV 0
AUOENGUM t-

ICP ANALYSIS QC

Name U.S. De Lorenzo Date Jan. 5. 1994

QC Check: CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on
4/28/93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to TCLP tests, and the resulting
leachate samples were evaluated for Cr. The stability of the grout specimens
with respect to time was the focus of the analyses; therefore, holding time
specifications are irrelevant.

ACTION: No action was required.

constituent value/qualifier

/taC 000029

sample #



WHC-SD-WM-DP-054 REVO
ADDENDUM 1A
ICP ANALYSIS QC

Name D.S. De Lorenzo Date Jan.5, 1994

QC Check: PREPARATION BLANKS

COMMENTS: Preparation blanks are evaluated for the presence of contaminants,
and at least one preparation blank is required for each sample batch. If the
concentration of an analyte in a sample is less than 5 times the concentration
exhibited by the analyte in the blank, the associated results are qualified as
non-detected (U).

ACTION: The blanks were free of contamination, and no action was required.

constituent value/qualifier

ooOO30

sample #



WHO-SD-WM-DP-054 REV 0
ADDENDUM 1A

ICP ANALYSIS OC

Name D.S. De Lorenzo Date Jan. 5, 1994

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. Chromium was determined for 5-day leached grout specimens through
ICP analysis. Grout specimens were prepared by blending composite 102-AP
waste with a dry blend consisting of Type II Portland cement, attapulgite
clay, and class F fly ash. Additional grout specimens were prepared using
water as the liquid instead of using the composite waste.

Five 102-AP grout samples were evaluated for Cr, in addition to grout water
samples. Duplicate analyses were not performed. The laboratory, however,
states that "Since the waste in 102-AP was determined to be homogenous (the
mean concentrations at each location could not be distinguished from each
other), a composite solution was prepared..." In order to evaluate precision
with respect to grout sample preparation and method performance, the percent
Relative Standard Deviation (%RSD) of the five-time analyses was calculated
for the 5-day leach-time interval. Percent RSD values exceeding 20% indicate
imprecision with respect to sample heterogeneity, grout sample preparation, or
method performance, and the associated results will be qualified as estimated
(J or UJ). (Relative Standard Deviation is equal to the sample standard
deviation divided by the mean value.)

TCLP Cr Results %RSD

Spike added after
preservation (AP) 10.2%

Spike added before
preservation (BP) NC

NC - not calculable (some or all sample results below
the detection limit)

ACTION: No action required.

sample # constituent value/qualifier

000031



WHC-SD-WM-DP-054 REV 0
ADDENDUM IA

ICP ANALYSIS OC

Name D.S. De Lorenzo Date Jan. 5, 1994

QC Check: SPIKE RECOVERIES

COMMENTS: Matrix spike sample analysis provides information about the effect
of each sample matrix on the digestion and measurement methodology. Matrix
spikes must be analyzed with every analytical batch or every 20 samples,
whichever is more frequent, and recoveries should be between 75-125%. If the
spike result is between 30-74% or >125%, results are qualified as estimated.
Sample results associated with a spike recovery of less than 30% are qualified
as unusable.

ACTION: No action required.

constituent value/qualifier

oo0032

sample #

) 39



WHC-SD-WM-DP-054 REV 0
AHOENDUM I A

NITRATE AND NITRATE DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

Jan. 5, 1994

D.S. De Lorenzo

222-S

Grout Test Project

241-AP-102

SAMPLES/MATRIX

'(-

DATA ASSESSMENT SUMMARY

Chain of Custody

Preparation Blanks

Duplicate Analysis

Spike Recoveries

Other Quality Control

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: All quality control criteria were met, with no
exceptions.

NOTES: The data were validated according to RCRA Level B criteria.

o Refer to the corresponding attachments for explanation of any problems.

)4-40 003

G597-G602
G606-G610
G614-G618
G622-G626
G630-G634
G637-G642
G698-G701
G720-G723
G747-G750

1.

2.

3.

4.

5.

NO2 _

0

0

0

0

N/A

N03_

0

0

0

0

N/A



WHC-SD-WM-DP-054 REV 0

ADDENDUM IU
ANION ANALYSIS OC

Name D.S. De Lorenzo Date Jan. 5, 1994

QC Check: CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on
4/28/93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM--DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day 'leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for NO and NO The stability of the grout specimens with respect
to time was the focus o the analyses; therefore, holding time specifications
are irrelevant.

ACTION: No action was required.

constituent value/qualifier

/A4 1

000034

sample #



WHC-SD-WM-DP-054 REV 0
ADOENDUM IA

ANION ANALYSIS OC

Name D.S. De Lorenzo Date Jan. 5, 1994

QC Check: PREPARATION BLANKS

COMMENTS: Preparation blanks are evaluated for the presence of contaminants,
and at least one preparation blank is required for each sample batch. If the
concentration of an analyte in a sample is less than 5 times the concentration
exhibited by the analyte in the blank, the associated results are qualified as
non-detected (U).

ACTION: The blanks were free of contamination, and no action was required.

constituent value/qualifier

1A4 -42 000035

sample #



WHC-SD-WM-DP-054 REV 0
%D0ENDUM II

ANION ANALYSIS QC

Name D.S. De Lorenzo Date Jan.5, 1994

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens were evaluated for NO2 and NO3 through
5-day and 90-day anion analyses. For each time period, triplicate analyses
were performed (three samples evaluated). Grout specimens were prepared by
blending composite 102-AP waste with a dry blend consisting of Type II
Portland cement, attapulgite clay, and class F fly ash. Additional grout
specimens were prepared using water as the liquid instead of using the
composite waste.

Three 102-AP grout samples were evaluated for NO and NO in addition to a
grout water sample. Duplicate analyses were periormed ?or the 90-day
leachate, with percent Relative Standard Deviation (%RPD) values all less than
1.0%. It is therefore reasonable to believe that the precision of the ion
chromatography anion analysis methods is acceptable.

The laboratory, however, states that "Since the waste in 102-AP was determined
to be homogenous (the mean concentrations at each location could not be
distinguished from each other), a composite solution was prepared..." In
order to evaluate precision with respect to grout sample preparation, the
percent Relative Standard Deviation (%RSD) of the triplicate analyses was
calculated for each leach-time interval. Percent RSD values exceeding 20%
indicate imprecision with respect to sample heterogeneity or grout sample
preparation. (Relative Standard Deviation is equal to the sample standard
deviation divided by the mean value.)

Time Period NO2 %RSD NO3 %RSD

0 (Wash) 48.1% 52.2%
1 (2 hours) 22.8% 22.8%
2 (7 hours) 34.4% 31.7%
3 (24 hours) 35.2% 34.4%
4 (48 hours) 34.6% 32.5%
5 (72 hours) 32.7% 31.5%
6 (96 hours) 33.3% 31.7%
7 (120 hours) 31.7% 29.7%
8 (456 hours) 26.0% 28.1%
9 (1128 hours) 12.2% 15.3%
10 (2160 hours) 5.1% 5.9%

ACTION: Duplicate analyses which allowed for the calculation of relative
percent differences were conducted on the 90-day leachate samples and yielded
values of less than 1%; therefore, the %RSD data was not utilized to qualify
the results but was provided for information purposes.

sample # constituent value/qualifier

I/ - %



WHC-SD-WM-DP-054 REV 0
AUDENDUM I

ANION ANALYSIS OC

Name D.S. De Lorenzo Date Jan. 5, 1994

QC Check: SPIKE RECOVERIES

COMMENTS: Matrix spikes are used in to indicate overall accuracy for a given
matrix. Spike analyses were not performed for the NO2 or NO determinations.
In the absence of spike recovery data, performance of the Laboratory Control
Standard (LCS), or blank spike, shall be considered. Results outside of the
control limits are qualified as estimated or unusable based on the judgement
of the reviewer. In all cases, the LCS recoveries were within the applicable
control limits.

ACTION: No action required.

constituent value/qualifier

/,44
000037

sample #



WHC-SD-WM-DP-054 REV 0
ADD END UM 1 A

Am-241 DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

1-5-94 SAMPLES/MATRIX G597-G602
G606-G610

A. T. DiCenso e G614-G618
/ - K- Q G622-G626

222-S G630-G634
G637-G642

Grout Test Project G698-G701
G720-G723

241-AP-102 G747-G750

DATA ASSESSMENT SUMMARY

Am-241

1. Chain of Custody 0

2. Preparation Blanks 0

3. Duplicate Analysis 0

4. Tracer Recoveries M

5. Other Quality Control N/A

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some

OVERALL ASSESSMENT: Results calculated from inade
qualified as unusable.

NOTES: The data were validated according to RCRA

o Refer to the corresponding attachments for expl

data may be

ouate tracer

unusable

recoveries were

Level B criteria.

anation of any problems.

/# .45
000038



WHC-SD-WM-DP-054 REV 0
ADDENDUM I
Am-241 OC

Name A. T. DiCenso Date 1-5-94

QC Check: CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for Am-241. The stability of the grout specimens with respect to
time was the focus of the analyses; therefore, holding time specifications
were irrelevant.

ACTION: No action was required.

sample # constituent value/qualifier

000039



WHC-SD-WM-DP-054 REV 0
A!DENDUM IA

Am-241 QC

Name A. T. DiCenso Date 1-5-94

QC Check: PREPARATION BLANKS

COMMENTS: Preparation blanks are evaluated for the presence of contaminants,
and at least one preparation blank is required for each sample batch. If the
concentration of an analyte in a sample is less than 5 times the concentration
exhibited by the analyte in the blank, the associated results are qualified as
non-detected (U).

ACTION: The blank data were satisfactory, and no action was required.

constituent value/qualifier

000040

sample #

/A -47



WHC-SD-WM-DP-054 REV 0
A0DfENDUM j

Am-241 QC

Name A. T. DiCenso Date 1-5-94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens which were evaluated for Am-241
consisted of one grout product made from water and three composed from 102-AP
tank waste. Since the waste in the 102-AP tank was determined to be
homogeneous by the lab, the Am-241 analyses were actually run in triplicate.
All grout.results within each leachate time interval were either non-detect or
near the detection limit; therefore, the reported data were considered to be
acceptable with respect to precision requirements.

ACTION: No action was required.

constituent value/qualifier

000041

sample #

/A'-4-



WHC-SD-WM-DP-054 REV O
A0DENDUM I A

Am-241 OC

Name A. T. DiCenso Date 1-5-94

QC Check: TRACER RECOVERIES

COMMENTS: Tracers are used in radiochemical analyses to indicate overall
accuracy for a given matrix. Results calculated from tracer recoveries of less
than 30% or greater than 115% were qualified as unusable (R).

ACTION: The following data were qualified due to unacceptable tracer
recoveries.

sample # constituent value/qualifier

G597 Am-241 < 6.37E-6 uCi/ml R
G598 Am-241 < 6.37E-6 R
G599 Am-241 < 6.37E-6 R
G600 Am-241 < 6.37E-6 R
G601 Am-241 < 6.37E-6 R
G602 Am-241 < 6.37E-6 R
G606 Am-241 < 6.37E-6 R
G607 Am-241 < 6.37E-6 R
G608 Am-241 < 6.37E-6 R
G610 Am-241 < 6.37E-6 R
G615 Am-241 < 1.27E-5 R
G616 Am-241 < 1.27E-5 R
G618 Am-241 < 1.27E-5 R
G622 Am-241 < 6.37E-6 R
G623 Am-241 < 6.37E-6 R
G624 Am-241 < 6.37E-6 R
G630 Am-241 < 1.27E-5 R
G632 Am-241 < 1.27E-5 R
G634 Am-241 < 1.27E-5 R
G637 Am-241 < 6.37E-6 R
G641 Am-241 7.64E-6 R
G698 Am-241 < 1.27E-5 R
G722 Am-241 < 1.27E-5 R
G723 Am-241 < 1.27E-5 R
G747 Am-241 < 3.40E-5 R
G748 Am-241 < 3.40E-5 R
G749 Am-241 5.48E-5 R
G750 Am-241 < 3.40E-5 R

000042



WHC-SD-WM-DP-05 4 REVO
ADDENDUM IA

Tc-99 DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

1-3-94

A. T. DiCenso

222-S

Grout Test Pr

241-AP-102

SAMPLES/MATRIX

/ ; -
<* 6 : v

oject

DATA ASSESSMENT SUMMARY

Tc-99 ____

1. Chain of Custody 0 ____

2. Preparation Blanks 0 ____.

3. Duplicate Analysis X ____

4. Spike Recoveries X __

5. Other Quality Control N/A ____

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The data associated with all samples except G720, G721,
G722, and G723 were qualified with respect to either the duplicate data, spike
data. or both. -

NOTES: The data were validated according

o Refer to the corresponding attachments

to RCRA

for expl

Level B criteria.

anation of any problems.

00004a

G597-G602
G606-G610
G614-G618
G622-G626
G630-G634
G637-G642
G698-G701
G720-G723
G747-G750

|lk~50



WHC-SD-WM-DP-054 REV 0
ADDENDUM IA

Tc-99 QC

Name A. T. DiCenso Date 1-3-94

QC Check: CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for Tc-99. The stability of the grout specimens with respect to time
was the focus of the analyses; therefore, holding time specifications were
irrelevant.

ACTION: No action was required.

constituent value/qualifier

000044

sample #

/#'5J



WHC-SD-WM-DP-. 54 REV 0
ADDENDUM !A

Tc-99 QC

Name A. T. DiCenso Date 1-3-94

QC Check: PREPARATION BLANKS

COMMENTS: Preparation blanks are.evaluated for the presence of contaminants,
and at least one preparation blank is required for each sample batch. If the
concentration of an analyte in a sample is less than 5 times the concentration
exhibited by the analyte in the blank, the associated results are qualified as
non-detected (U).

ACTION: The blank data were satisfactory, and no action was required.

constituent value/qualifier

000045

sample #



WHC-SD-WM-DP-054 REV 0
-Ff ENDUM 1A

Tc-99 QC

Name A. T. DiCenso Date 1-3-94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens which were evaluated for Tc-99 consisted
of one grout product made from water and three composed from 102-AP tank
waste. Since the waste in the 102-AP tank was determined to be homogeneous by
the lab, the Tc-99 analyses were actually run in triplicate. In order to
evaluate precision, the percent relative standard deviation (%RSD) was
calculated for each time interval in which all three grout mixtures yielded a
detectable Tc-99 value. The results of these calculations are listed in the
following table.

Time Period %RSD

0 21.3%
1 23.6%
3 63.4%
4 73.6%
8 27.1%
9 11.0%

10 5.66%

The %RSD values pertaining to time periods 0, 1, 3, 4, and 8 were greater than
20%, and the data corresponding to time periods 2, 5, 6, and 7 could not
verify precision since each time interval yielded both detect and non-detect
results. Therefore, all data associated with grout specimens composed from
tank waste pertaining to time intervals 0-8 were considered to be estimated.
This interpretation of the duplicate data, however, cannot accurately
determine whether the imprecision encountered in the analyses is due to method
error or sample heterogeneity, but in this validator's opinion, it is most
likely due to the latter.

ACTION: The data were qualified as indicated by the following table.

sample # constituent value/qualifier

G608 Tc-99 2.23E-5 3
G609 Tc-99 7.64E-5 3
G610 Tc-99 4.16E-5 3
G614 Tc-99 4.70E-4 3
G615 Tc-99 5.69E-4 3
G616 Tc-99 < 3.OOE-4 UJ
G617 Tc-99 3.32E-4 3
G618 Tc-99 3.60E-4 3
G622 Tc-99 3.20E-5 3
G623 Tc-99 9.40E-5 3
G624 Tc-99 5.27E-5 J
G625 Tc-99 9.07E-5 3

000046



WHC-SD-WM-DP- 054 REVO
ADDENDUM IT

Tc-99 QC

Name A. T. DiCenso Date 1-3-94

QC Check: _

sample #

G626
G630
G631
G632
G633
G634
G637
G638
G639
G640
G641
G642
G748
G749
G750

DUPLICATE ANALYSIS (continued)

constituent

Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99

value/qualifier

8.55E-5
7.48E-5
7. 22E-5
5. 85E-5
3.40E-5
1.22E-4

< 2.80E-4
4. 50E-4
3 .31E-4

< 2.84E-4
< 2.79E-4
< 2.84E-4

3.73E-4
4. 12E-4
6. 08E-4

000047

J

'3

3
3

3

u3

3
J

UJ
UJ
3
3
3

/ -.5 1.



WHC-SD-WM-DP-054 REV 0
ADDENDUM IA

Tc-99 OC

Name A. T. DiCenso Date 1-3-94

QC Check: SPIKE RECOVERIES

COMMENTS: Matrix spikes are used in radiochemical analyses to indicate
overall accuracy for a given matrix. The recoveries associated with spikes
shall be within three standard deviations of normal operating conditions. When
laboratory defined control limits are not available, spike recoveries must be
between 75 and 125%. Results outside the limits are qualified as estimated or
unusable based on the judgement of the reviewer.

ACTION: The following data failed to satisfy the established criteria.

sample # constituent value/qualifier

G597 Tc-99 < 1.47E-5 uCi/ml UJ
G598 Tc-99 < 1.45E-5 UJ
G599 Tc-99 < 1.45E-5 UJ
G600 Tc-99 < 1.45E-5 UJ
G601 Tc-99 < 1.46E-5 UJ
G602 Tc-99 < 1.53E-5 UJ
G606 Tc-99 < 9.26E-6 UJ
G607 Tc-99 < 9.56E-6 UJ
G608 Tc-99 2.23E-5 J
G609 Tc-99 7.64E-5 J
G610 Tc-99 4.16E-5 J
G622 Tc-99 3.20E-5 J
G623 Tc-99 9.40E-5 J
G624 Tc-99 5.27E-5 J
G625 Tc-99 9.07E-5 J
G626 Tc-99 8.55E-5 J
G630 Tc-99 7.48E-5 J
G631 Tc-99 7.22E-5 J
G632 Tc-99 5.85E-5 J
G633 Tc-99 3.40E-5 J
G634 Tc-99 1.22E-4 J
G698 Tc-99 < 8.14E-6 UJ
G699 Tc-99 3.94E-4 J
G700 Tc-99 3.79E-4 J
G701 Tc-99 4.64E-4 J
G747 Tc-99 < 1.06E-5 UJ
G748 Tc-99 3.73E-4 J
G749 Tc-99 4.12E-4 J
G750 Tc-99 6.08E-4 J

000048



WHC-SD-V1DP-054 REV 0
ADDENDUM 1A

WET CHEMISTRY DATA ASSESSMENT

DATE

REVIEWED BY

LABORATORY

CASE #

SDG #

01/04/94

J.D. Franklin

222S

SAMPLES/MATRIX

S/ H /9.

G597 - G602
G606 - G610
G614 - G618
G622 - G626
G630 - G634
G637 - G642

GROUT PRODUCT TEST

241-AP-102

DATA ASSESSMENT SUMMARY

1. Chain of Custody/Holding Times

2. Blanks

3. Laboratory Control Sample

4. Duplicate Analysis

TOC

0

X

0

0

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The composite nature of the original sample, and the use
of the sample to manufacture a new sample source enabled the modification of
some of the validation standards. The criteria for custody/holding times and

duplicate analysis were modified, and the LCS data were evaluated in place of
the matrix spike/matrix spike duplicate data. All blanks in this sample
series were contaminated.

NOTES: The analyses were conducted in accordance with 222S Laboratory
Procedure No. LA-344-105 B-2, at the five-day interval. The data were
validated to 'B' level criteria.

00004&



WHC-SD-WM-DP-o54 REV 0
ADDENDUM IA.

WET CHEMISTRY

Name J.D. Franklin Date 01/04/94

QC Check: CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for Total Organic Carbon. The stability of the grout specimens with
respect to time was the focus of the analyses; therefore, holding time
specifications were irrelevant.

ACTION: No action was required.

constituent value/qualifier

000050

sample #

1hS7



WHC-SD-WM-0T054 REV 0
ADDENDUM IA

WET CHEMISTRY QC

Name J.D. Franklin

QC Check: BLANKS

COMMENTS: Calibration
of contaminants. Cali
Analytes exhibiting a
blank result shall be
negative blank values
detects were qualified
the absolute value of

Date 01/04/94

and.preparation blanks were evaluated for the presence
bration blanks should be run at a 10% frequency.
concentration less than five times the corresponding
qualified as non-detects. If the absolute value of any
exceeded the Instrument Detection Limit (IDL), non-
as estimated (UJ) and positive results within 2 times

the blank value as estimated.

ACTION: Contamination in all blan
positive results as undetected.

sample #
G597
G598
G599
G600
G602
G606
G607
G608
G609
G610
G630
G631
G632
G633
G634

constituent
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOC

ks made necessary the qualification of all

value/qualifier
<5.50 ug/ml U
<5.50 U
<5.50 U
<5.50 U
<5.50 U
<5.50 U
<5.50 U
<5.50 U
<5.50 U
<5.50 U
<5.50 U
<5.50 U
<5.50 U
<5.50 U
<5.50 U

.2

67



WHC-SD-WM-DP-054 REV 0
ADDENDUM iA

WET CHEMISTRY QC

Name J.D. Franklin Date 01/04/94

QC Check: LABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the
overall performance of all steps in the analysis, including sample
preparation. All LCS results must fall within the control limits of ± 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. Results associated with an LCS recovery of < 50% are
qualified as unusable.

ACTION: All criteria were met.

constituent value/qualifier

000052

sample #

// -53



WHC-SD-WM-DP-054 REV 0
ADDENDUM 1A

WET CHEMISTRY QC

Name J.D. Franklin Date 01/04/94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens which were evaluated for Total Organic
Carbon consisted of one grout product made from water and three composed from
102-AP tank waste. Since the waste in the 102-AP tank was determined to be
homogeneous by the lab, the Total Organic Carbon analyses were actually run in
triplicate. Since all sample results were qualified as non-detects as a
consequence of the blank criteria, precision was satisfactory.

ACTION: No action was required.

constituent value/qualifier

000053

sample #

/k8ra



WHC-SDAM-DP-054 REVO
ADDENDUM I A

WET CHEMISTRY DATA ASSESSMENT

DATE 01/05/94

REVIEWED BY

LABORATORY

CASE #

SDG #

J.0. Franklin

SAMPLES/MATRIX

/ '/ 'I

G698 - G701
G720 - G723

222S

GROUT PRODUCT TEST

241-AP-102

DATA ASSESSMENT SUMMARY

1. Chain of Custody/Holding Times

2. Blanks

3. Laboratory Control Sample

4. Duolicate Analvsis

TOC

0

0

0

X

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The composite nature of the original sample, and the use
of the sample to manufacture a new sample source enabled the modification of
some of the validation standards. The criteria for custody/holding times and
duplicate analysis were modified, and the LCS data were evaluated in place of
the matrix spike/matrix spike duplicate data. %RSD data were calculated for
the one time interval (Sample nos. G748, G749, G750) which contained all
positive results and were found to be out of control limits.

NOTES: The analyses were conducted in accordance with 222S Laboratory
Procedure No. LA-344-105 B-2, at the ninety-day interval. The data were
validated to 'B' level criteria.

000054



WHC-SD-M-DP-054 REV O
AflOENDUM IA

WET CHEMISTRY QC

Name J.D. Franklin Date 01/05/94

QC Check: HOLDING TIMES

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-OP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for TOC. The stability of the grout specimens with respect to time
was the focus of the analyses; therefore, holding time specifications were
irrelevant.

ACTION: No action was required.

sample # constituent value/qualifier

/#.62

000055



WHC-SD-MDP-054 REV 0
ADOENDUM IA

WET CHEMISTRY OC

Name J.D. Franklin Date 01/05/94

QC Check: BLANKS

COMMENTS: Calibration and preparation blanks were evaluated for the presence
of contaminants. Calibration blanks should be run at a 10% frequency.
Analytes exhibiting a concentration less than five times the corresponding
blank result shall be qualified as non-detects. If the absolute value of any
negative blank values exceeded the Instrument Detection Limit (IDL), non-
detects were qualified as estimated (UJ) and positive results within 2 times
the absolute value of the blank value as estimated.

ACTION: All criteria were met.

constituent value/qualifier

00005

sample #

/#-6.3



WHC-SD-WM-DP-054 REV 0
ADDENDUM IA

WET CHEMISTRY QC

Name J.D. Franklin Date 01/05/94

QC Check: LABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the
overall performance of all steps in the analysis, including sample
preparation. All LCS results must fall within the control limits of ± 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. Results associated with an LCS recovery of < 50% are
qualified as unusable.

ACTION: All criteria were met.

constituent value/qualifier

000057

sample #

/ 4 



WHC-SD-WM-DP-054 REV 0
ADENDUM 1 A

WET CHEMISTRY OC

Name J.D. Franklin Date 01/05/94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the.precision of an
analysis. The leached grout specimens which were evaluated for Total Organic
Carbon consisted of one grout product made from water and three composed from
102-AP tank waste. Since the waste in the 102-AP tank was determined to be
homogeneous by the lab, the Total Organic Carbon analyses were actually run in
triplicate. In order to evaluate precision with respect to the three samples,
the percent relative standard deviation (%RSD) was calculated for the one time
interval (Sample nos. G748, G749, G750) which yielded three positive results
and that %RSD (31.5%) was compared to a +20% control limit. This
interpretation of the duplicate data, however, cannot accurately determine
whether the imprecision encountered with the analyses is due to method error
or sample heterogeneity.

ACTION: All analysis series with detectable results were qualified as
estimated.

constituent
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOC

value/qualifier
<5.50 ug/ml UJ
7.70 ug/ml J
11.0/ug/ml J
<5.50 ug/ml UJ
7.15 ug/ml J
8.80 ug/ml 3
7.10 ug/ml 3
9.30 ug/ml 3
15.0 ug/ml 3

00005b

sample #
G699
G700
G701
G721
G722
G723
G748
G749
G750

1h, G .5



WHC-SDVM-DP- 054 REV O
ADDENDUM YT

WET CHEMISTRY DATA ASSESSMENT

DATE 01/06/94

REVIEWED BY

LABORATORY

CASE #

SDG #

J.D. Franklin

222S

G597 - G602
G606 - G610
G614 - G618
G630 - G634
G637 - G642

GROUT PRODUCT TEST

241-AP-102

1. Chain of Custody/Holding Times

2. Laboratory Control Sample

3. Dunlicate Analvsis

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The composite nature of the original sample, and the use
of the sample to manufacture a new sample source enabled the modification of
some of the validation standards. The criteria for custody/holding times and
duplicate analysis were modified, and the LCS data were evaluated in place of
the matrix spike/matrix spike duplicate data.

NOTES: The analyses were conducted in accordance with 222S Laboratory
Procedure No. LA212-102/C-5, at the 5-day interval. The data were evaluated
to 'B'level criteria.

000059

-0"
SAMPLES/MATRIX

L -? r/1

DATA ASSESSMENT SUMMARY

0

0

0



WHC-SD-V/M-DP-0 54 REV 0
ADDENDUM IL

WET CHEMISTRY OC

Name J.D. Franklin Date 01/06/94

QC Check: HOLDING TIMES

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for pH. The stability of the grout specimens with respect to time
was the focus of the analyses; therefore, holding time specifications were
irrelevant.

ACTION: No action was required.

constituent value/qualifier

000060

sample #

IA-67



WHC-SD-WM-DP-05 4 REV 0
ADDENDUM IA

WET CHEMISTRY QC

Name J.D. Franklin Date 01/06/94

QC Check: LABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the
overall performance of all steps in the analysis, including sample
preparation. All LCS results must fall within the control limits of ± 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. Results associated with an LCS recovery of < 50% are
qualified as unusable.

ACTION: All criteria were met.

constituent value/qualifier

/4-68
000061

sample #



WHC-SD-WM-DP-054 REVO
ADD ENDUM Ts

WET CHEMISTRY QC

Name J.D. Franklin Date 01/06/94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens which were evaluated for pH consisted of
one grout product made from water and three composed from 102-AP tank waste.
Since the waste in the 102-AP tank was determined to be homogeneous by the
lab, the pH analyses were actually run in triplicate. In order to evaluate
precision with respect to the three samples, the percent relative standard
deviation %RSD was calculated for each time interval. If a %RSD value exceeded
20%, the results were considered to be estimated. This interpretation of the
duplicate data, however, cannot accurately determine whether the imprecision
encountered with the analyses is due to method error or sample heterogeneity.

ACTION: All criteria were met.

constituent value/qualifier

I X s 000062

sample #



WHC-SD-WM-DP- 054 REV 0
WT ST DUM IA

WET CHEMISTRY DATA ASSESSMENT

DATE 01/05/94

REVIEWED BY

LABORATORY

CASE #

SDG #

SAMPLES/MATRIX

J.D. Franklin

2225

GROUT PRODUCT TEST

241-AP-102

G698 - G701
G720 - G723

Y75-

gi t

1. Chain of Custody/Holding Times

2. Laboratory Control Sample

3. Duplicate Analysis

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The composite nature of the original sample, and the use
of the sample to manufacture a new sample source enabled the modification of
some of the validation standards. The criteria for custody/holding times and
duplicate analysis were modified, and the LCS data were evaluated in place of
the matrix spike/matrix spike duplicate data.

NOTES: The analyses were conducted in accordance with 222S Laboratory
Procedure No. LA212-102/C-5, at the 90-day interval. The data were evaluated
to 'B'level criteria.

0000.6%'J

DATA ASSESSMENT SUMMARY

0

0

0



VHC-SD-WM-DP-054 REV 0
ADDENDUM i

WET CHEMISTRY QC

Name J.D. Franklin Date 01/05/94

QC Check: HOLDING TIMES

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for pH. The stability of the grout specimens with respect to time
was the focus of the analyses; therefore, holding time specifications were
irrelevant.

ACTION: No action was required.

sample # constituent value/qualifier

000064



WHC-SD-WM-DP-054 REV 0
ADDENnUM IT

WET CHEMISTRY QC

Name J.D. Franklin Date 01/05/94

QC Check: LABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the
overall performance of all steps in the analysis, including sample
preparation. All LCS results must fall within the control limits of ± 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. Results associated with an LCS recovery of < 50% are
qualified as unusable.

ACTION: All criteria were met.

constituent value/qualifier

-7200006

sample #



WHC-SD-WM-DP-054 REV 0
IUDENoUM IA

WET CHEMISTRY OC

Name J.D. Franklin Date 01/05/94

QC Check: DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens which were evaluated for pH consisted of
one grout product made from water and three composed from 102-AP tank waste.
Since the waste in the 102-AP tank was determined to be homogeneous by the
lab, the pH analyses were actually run in triplicate. In order to evaluate
precision with respect to the three samples, the percent relative standard
deviation %RSD was calculated for each time interval. If a %RSD value exceeded
20%, the results were considered to be estimated. This interpretation of the
duplicate data, however, cannot accurately determine whether the imprecision
encountered with the analyses is due to method error or sample heterogeneity.

ACTION: All criteria were met.

constituent value/qualifier

7k-T- h7
6

sample #


