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WHC-SD-WM-DP-054 REV O

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-503-156 December 6, 1993
PREPARED BY: 3 . . DATE COMPLETE:
L. L. Fritts ’)ﬁ 5 /2-§5-G3 December 8, 1993
UNITS: uCi/mL
SPLNAME | SPLID | ANALYTE | RESULT #1] RESULT #2| AVERAGE |RPD%| %REC| DETLIM | % CTER
STD 63843 | G754 | Am-241 | 329E+1 1228] 171E3 | 204
BLANK G746 | Am-241 | <3.40E-5 34 | 340E5 | 710
A-8 G747 | Am-241 | <3.40E5 27 | 340E5 | 586
B-8 G748 | Am241 | 1.18E4 09 | 340E5 | 542
c-8 G749 | Am-241 | 194E4 04 | 340E5 | 802
D-8 G750 Am-241 <3.40E-5 7.4 3.40E-5 41.2
NARRATIVE: [ ]NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The results for the standard are in uCi/L.

Rerun G748 and G749--Low tracer recoveries have resuited in actual values.

889




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

WHC-SD-WM-DP-054 REVO |

Y

\1’%'2:’8 _<OUT FOR RERUN

) 2445

. Senal No Sample Poinl Date Time Issued Prionty
G745 =B522] XO™ 00 TRAY. T | ali-nn-0n
Celgrmination b;elhoa Standard Aesull U:l:sA Charge Code Reruny
AmZdal LA~-DOR-150 % RECOVERY VOEETL
Sample Sere Customer 1D ™
T AOmL 10 - ImL 1 ioml Rl 57T
Remarks. Calcalanons Aesuils ‘7'85(-18
EDP RzZol ARDOL
arpe L3BAZ  mesunT 349 o

Famaw  AQOATYN
A AT I

STD VAL Q(9L VREC yog-g ’

N
LI cb Anglyst . 2 Analyst -3 Analys| - 4 Aralyst - 5
W«JJ___ lﬁﬂm/

Hrs / Hig / His His Ty

27793\ f 9 |

Date Time Compleled

12--93 (e |\ g

LA |

54-6800-061 R 10 &)

AM-241: LA-503-156 (D-0} LIQUIDS STANDARD
pike {Tracer} Book Number - 78B43
G745-5682 Activity of Am243 Tracer in dpmn/ml (SPEA) 7537
. Bate : pike {Tracer} Volume in mL {SPKV) 0.1
2264 olume of Sample in ml, (3S) 1

IDilution Factor (DF) 101

[Digest Dilution Factor (DDF) 1

Aaly: m-241 Area Peak Height from AFA (C241) 47

J VANSANT Am=-243 Area Peak Height from AEA (C243) 49
te otal AT Count (ATOT) 654
12/06/83 AT Count Timme in Minutes (MIN CTd) 30
Background in CPM {BKG) 6

Am—241 pCi/L = (€241 * SPKA * SPKV * DF * DDF * (1000mL/L)) / (€243 * S5 * (2220000dpm,/mnl))

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

Tracer % Rec = ((ATOT / MIN CTd - BKG) * 2 * {f243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of (1 / £241) + (1/C243)) * 100

BEST AVAILABLE COPY

[Am-241 uCi/L = 3.29E+01 |
(larm-241 nCi/ml. = 3.29E02 |
[Retative counting error = 20.4% |
(Am-243 Tracer Recovery = 2.1% I

08-Dec-93

Z =
[Data Entry by: & - Date:

||Appr0ved by:

Date: Decemba- 51593

F 3 Rev. 12" Page 1 of 1
orm ev 886 g




WHC-SD-WM-DP-054 REVO

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

iy 2-7-93 /ﬂ

LAY,

24

G746-558%

BEST AVAILABLE COPY

88'¢




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

WHC-SD-WM-DP-054 REV O

#* -3 =
X 3 53572
. $enat No LSample Point " | pate Time ssued Pranty
G TG SnubiE RO 30U DAY ¢ 11-22-03 | 105 R
Delermination Mathog Standard Aesult Umits Chaige Coce Rerunsy
ALy . s e s oeay o
PR LA P h SIS WAL VOGTT 0

Sample Sice 57'1[ /2&"?3

e T ooy Roks | BIE

Customer 10

Remarks Caltulancns RAesulis
RIS IL I R U S X
LR RN Lw}‘hu:r.

ORI G

<3 4p vt
OUT FOR RERUN

T8RA%

; AnyEzn
s erinine
JorrTarey
! !

i .!:li}—f‘

An

[l . 3
<
\\J' atyst l ;@l’j 2 Analyst - 3 Anatyst - 4 Analys? - §

- a-5255

12-8-92

¥ Hrg Hrs

?{g_b_qg Time Completed Lab ‘igyg/‘j& '//ﬁ//& -

54.6B0C-061 (A-10-83)

AM-241. LA-503-156 (D-0} LIQUIDS BLANK
G Bpike (Tracer) Hook Number 78843

G746-5682  |Activily of 4m243 Tracer in dpm/iuL (SPKA) 7537
Epike (Tracer) Yolume in ml {SPEV} 0.1
Wolume of Sample in mL (S3) 0.5
Dilution Factor (DF) 1
Digest Dilution Factor (DD 1

‘ Am-241 Area Peak Height from AEA {C241) 2

U VANSANT A—-243 Area Peak Heirhi from AEA : (C243) 210
Total AT Count (ATOT) 422

12/06/93 AT Count Time in Minutes (MIN CTH) 30
{Background in CPM {BKG) 1

Am=241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/L) / ((C243 * SS * {2220000dpm,/mL})

nCi/mL = pCi/L / (1000mL/1)

Teacer % Rec = ((ATOT / MIN CTd - BKG) * 2 * (243 / (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  BEO T AVA”_ABL: COPY

5% of the Am-243 peak as the Am-241 peak.

[Am-241 nCi/L

= < 3.40E-02 |

flam-241 pCi/ml

= < 3.40E-05 _}

HRelative counting error = 71.0% ]l

{Am=-243 Tiacer Recovery = 3.4% J|
IData Entry by: e Date: 08-Dec-93
lApproved by: FLF Date: D emby 8, 1943
Form 3 Rev. 1.2 Page 1 of 1



WHC-SD-WM-DP-054 REV O

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

42 12-755 T -
422 _; G7Y6-SEPH
=
BEST AVAILABLE COPY

889




PLACE ANALYTICAL CARD (N BOX BELOW-DO NOT WRFTE IN SPACE

- WHC-SD-Wii-Dp
Ay rC-SD-WM-DP-054
Sernal No ’ Sample Poinl Cate T
. . - . Ime Issuea gt 1
5 AT =BT v . , o
2 Determination 2 M?elhod ‘sgnaa.dq‘ L “' ql;: t£ 1 H *’j:’_' - ﬁ.’-)x ’ B ’ l‘r
. exul Js Charge Code Aprun i
: AmTA1 O - s o
' Sample Size JA A nq ! F)h vl ML ‘:.1'(7(‘;;.{.‘“ ;
Customer 10
2 5COmLY . Beoml Bnoiea .
emarks Calcuianons Resuits .
o + :
COUNT AT uCT/L Ol GSP\D}L ‘78845 1
<340 % /07 5 4/ -
% L;?- '; 43 /
) TOHTFORRERUIT
W\Jﬁ W Anatysi- 3 Anatyst -4 e l
(e aee iz —[
Hrs y Hrs / P —
/2793 s His
_ /2.8.93
t\g lo 3 Time Completed Lab Lpe Har
b9 BT | |
4 R |
77 7 /I’/.‘V’_‘C_J:‘—“ ‘
54-6800-061 R 10 g1
AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
; “{Bpike (Tracer) Book Number 78B43
ﬁgZu47-5782 Activity of Am243 Trucer in dpm/mL (SPKA) 7537
pike (Tracer) Volume in mlL {SPKY) 0.1
Jolume of Sample in mL (SS) 0.5
flution Factor ’ (DF} 1
0 [Digest. Dilution Faclor {DDF} 1
Am-241 Area Peak Heicht from AEA (C241) 3
J VANSANT Am-243 Area Peald Height from AEA (C243) 25
vtal AT Count (ATOT) 437
12/06/93 AT Count Time in Minutes (MIN CTd) 30
|[Background in CPM (BKG) 4
Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mLALY) / {(C243 * S5 ¢ {2220000dpm,/ml))

uCi/mL = uCi/L / (1009mL,/1)

Tracer % Rec =
Relative Counting Error = Square Root of {(1 / (241) +

NOTE: Reported result is a LESS THAN value using =
5% of the Am-243 peak as the Am-241 peak. r‘ ST AVAILABLE CC)F)V

((ATOT / MIN CTd — BKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100
(1/C243)) * 100

fAm-241 pCi/L = < 3.40E-02 |

[Am=-241 pCi/mL =

< 3.40E-05 J

{Relative counting error = 58.6% |
fAm—243 Tracer Recovery = 2.7% i

) 2 Vi
iData Entry by: VA Date: 08-Dec-93
fapproved by:, g Date: Dg¢em b~ ¥, 1481
Form 3 Rev. 7.2 ° 830 Page 1 of 1

REVO



WHC-SD-WM-Dp-054 REV 0

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

:r‘#j /ﬂf}i«-f/-; ﬁ? :
137y oy 5782
B
BEST AVAILABLE COPY

891




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

WHCTSD-“:"-;’." 1-DP-054 REV O

o
- &5 5G4 ;
2 Senal No Sample Pownl Date Time Issued Prignty
VoL EVOL] 107 90 DAY L1eogena | oEg e
Detetminatign ~ [ Methog Srahaarda . i Aéstill Unlis I~ Charge Code Reruns
- .~ r "
L . . N N . -

STt FA-s50T-1 A0 IBIDRNtAL ) P VOTET,
Sampie Size Customer 1D
o T30
‘ .Sgi)ml_ "r.ECi)wi_Conl}\Dg | p-
Remarks Calcntaliars Rrsulls + \@":Pllbi_ '7% qu

F N == T W R R
L ‘\.JL']J Al nalll, L
Y

I" 193 )D_Lf ft.T:""'f‘ ¥ ‘Hu'w

S

QUT FOR RERUN

\ .
V . W) .b 81 -2 Analyst - J Analys] - 4 Anaiyst- 5
ﬁ%’\ :@'vdﬂ‘—" WQWWQ
Mrs % _ %6—-9 3 / His Hrs His
T |28
Date Time Completed Lap Ly ' .
A3 = Y
J
AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE

pike (Tracer) Book Number 78B43
flctivity of Am243 Tracer in dpmn/ml (SPK4) 7537

Bpike (Tracer) Volume in mL (SPRV) . 0.1
|Wolume of Sample in ml {39) 0.5
1Ditution Factor (DF) ) 1
] |Digest Ditution Factor (DDF) 1
A m-24] Area Peak Height from AFA (C241) 4
U VANSANT Am~-243 Arca Peak Height from AEA {C243) 23
[ iTatal AT Count (ATOT) 299
12/06/93 AT Count Time in Minutes {MIN CTq) 30
|Background in CPM (BEG) 6

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

BEST AVAILABLE COPY

[Am-241 pCi/L = 1.18E-01 |}

fhen-241 pCi/ml = 1.18€-04 _ |

[[Relative counting error = 54.2% ”

(Am-243 Tracer Recovery = 0.9% —”

L /

[Data Entry by: ;L €7  F Date: 08-Dec-93
lapproved by: CYSLZ e Date: Drrembe I 1453
Form 3 Rev. 1.27 /7 Page 1 of 1

89<



WHC-8D-WM-DP-034 REV O

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

=/ IR 7P ;;j

%’é CoyvF-578 2%

BEST AVAILABLE COPY

833




PLACE ANALYTICAL CARD IN BOX BELOW-DO NQT WRITE IN SPACE

VO

]
| WHC-SD-V/M-DP-054 RE
# 4 e
Senial Mo Sampie Pouint Date Time Issued Priorty
’ GoOTA9 =Rl L 80 DAY 11-22-03 | 12:55 |26
Determiration N [ Mengd Siapgarg Resylt Uaits Charge Code Reruns
Aot TALE03-158 [ uli ML YOGET y
Sample Sire Gustomer (0D
T XeOmL T - B0mL (a Pdoa -1
Remarss Caiciiahars Resulls
SN + . looepilie 78B4 Y
o ~ .
1.94 X o .l
A S
[ AR Y
Ai’f'l\f}ifi FRINTOUT
oo ) QUT FOR RERUN
Vﬂm m‘— Anatyst -3 Anatyst - 4 Anaiyst - 5
Mvg‘
Hes 1 % H?.,S’Q &+ Mg Hrs
2 /3.9-93
Dare Time Completed Lab Ught v
121a 9% AT A | [
4 54-6800-061 (R-10-B3)
AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
Bpike {Tracer) Book Number 78843
Uctivity of Am243 Tracer in dpm/mlL (SPKA) 7537
Epike {Tracer) Volume in mL (SPKV) 0.1
[Volume of Sample in mL (5S) 0.5
“Dilution Factor (DF} 1
Digest Dilution Factor (DDF} 1
abyatiotAm-241 Area Peak Height from AFA (C241} 2
L) VAN SANT Wm—243 Area Peak Height from AEA (C243) 7
Total AT Count (ATOT) 86
112/06/93 T Count Time in Minutes {MIN CT4d) 30
|Background in CPM {BKG) 1

Am~241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/L)) / ((C243 * S5 * (2220000dpm/ml)
pCi/mlL = pCi/l / (1000mL/1)
Tracer % Rec = {(ATOT / MIN CT'd — BKG) ¢ 2 * (243 / (C241 + C243)) / (SPKA * SPKV)} * 100
Relative Counting Error = Square Root of {(1 / C241} + (1,/C243)) * 100

BEST AVAILABLE COPY

hm-241 pCi/L = 1.94E-01 |}
am-241 uCi/mL = 1.94E-04 |
[Relative counting error = 80.2% J
(k=243 Tracer Recovery = 0.4% |
[Data Entry by Date: 08-Dec-93

nApproved by:

.
s

Date: DecembnF 1553

Form 3 Rev. 1.2

894

Page 1 0f 1



WHC-SD-Wil-DP-034 REV O

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

2 7753 Aﬁ

Y%
e
2

CTUY7- 5784

BEST AVAILABLE COPY

895




PLACE ANALYTICAL CARD IN BOX BELOW-D& NOT WRITE IN SPACE

hY | ] m
e WHC-SD-WH-DP-054 REVO
#7 7355 N
. Sera! No Sample Point - “| Dae Time issyed Pronty
SOOTHG L -RTAD| 100 90 DAY 11-52-93 | 12:55 oh
Determination _'- MP\hoé'SlanEald L. ,'.ﬂésu’t,l udiis Charge Code Aeruns
_ N o T
N TA-S505-105 nCL ML VOGETL s
Sample Size Customer 1D
L ONeoml 1 Seoml Gehog n-n
Remains Caldiriatiors Reculls
ST A% et . lcoSpll. 78R4Y
{3.40X 107 ulyd. o
PARTENIS Gt
N O \
A 2 Anabpst - Analyst - 3 Analyst - 4 Analysl - 5
Hrs 4 /{2 Hreg l Heg Hrs His
_7__L . .
73 1 12843
Date Twme Compleied Lab Ugi Mar ‘ (/
2-6-98 cﬂé&% 2
' ¥ 54.6800-061 (R-10. 83}
AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
S erinlNoO pike (Tracer) Book Number 78B43
Activity of Am243 Tracer in dpmn/mL {SPKA) 7537
pike {Tracer) Volume in mi {SPRY) 0.1
Volume of Sample in mL (S3) 0.5
Tye IDilution Factor ) (DF) 1
0 Jll)igest Dilution Factor (DDF) 1
alys Am-241 Area Peak Height from AEA (C241) 6
U VANSANT Am-243 Area Peak Height from AEA {C243) 318
{3 Total AT Count {ATOT} 969
12/06/93 AT Count Time in Minutes (MIN CTd) 30
[Background in CPM (BEG) 4

Am-241 pCi/L = (C241 * SPKA * SPKV * DF * DDF * (1000mL/U} / {(C243 * S5 * (2220000dpm/mL})
uCi/mL = pCi/L / {1000mL/1)

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 resull is a LESS THAN value using BEST AVA“_ABLE COPY

5% of the Am-243 peak as the Am-241 peak.

fAm-241 pCi/L = < 3.40E-02 |

[Am—241 pCi/ml = < 3.40E-05 |

HRelative counting error = 41.2% ”

(lan-243 Tracer Recovery = 7.4% i

S /

[Data Entry by: | T~ 5 Date: 08-Dec-33
Approved by: !ﬁ i_t, Date:mg.ﬂ 43
Form 3 Rev. 1.2 Page 1of 1

836



WHC-SD-WM-DP-054 REV O

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

—— e

3 /2~7—97/é? .
707,
= G750-5782
BEST AVAILABLE COPY

8937




GENERAL

- Westinghouse Hanford Co.

DATA REDUCTION REPORT

rile

Counted on:

Detector:

ALPHA

ENERGY

Rev. 2.01

SAMPLE
G745-5582
ID: 2a2448.CNF

AEA2

Geometry number: 1

2 :
Ji& i ;,s‘(t
P

A% i3

ANALY SIS

12/ 7/93 @14: 3

WHC-SD-Wii-DP-0z4 REVQ

Count time: 28805. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 37.2 37.2 298.292 298,292 22.000 16,055 11.000 2,712
2 38.0 38.6  253.519 253.519 26.000 10.847 13.000 2..000
PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count $err Activity
iD Isotope Frac Exp. Ohs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am24 1 0517 5.480 5.478 0.0020.08 2.50 5.7 20.5 0.925E-05

Pu238 5.499 5.478 0.021 26.8 0.121E-04
2 Amz43 0.441 5.276 5.268 0.0080.05 2.14 . 6.9 l6.6 0.749E-05
Totals: 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 Total % Recovery
Raw spectrum 2326.0 100.000
Smoothed 2326.0 100.000
Composite fit 2227.1 95.749
Residuals 98.9 4,251

Analyzed by:

ALJ

BEST AVAILABLE COPY

898



Spectrum 2a2448.CNF

'l Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 329.3

WHGC-SD-Wii-DP-0E4 REV O

2
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I iie e 2
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L e ettt e e s s e 2 e e e
....... Lt e e e i it it ettt e s st
.......... .

c e e 1
..................... 1
.................................. 1.
.................................................. 1.
....................................................... 1
......................... 1

1.

BEST AVAILABLE COPY

8339
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Raw Data Dump for AEA Spectrum:
26.
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BEST AVAILABLE COPY
9c0



LC: o

=
2
w g

s

Westinghouse Hanford Co.

GENERAL AL PHA ENERGY ANALY SIS
Rev. 2.01

DATA REDUCTION REPORT o - a5 a -
yh’HC'SU“ﬁJ?‘-’;"Dp-ﬁf_;.i. ::EE‘EJ;O
SAMPLE
G746-5682
File ID: 3a3512.CNF

Counted on: 12/ 7/93 @14: 4
Detector: AEA3

Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
0 Initial Final Initial Final Initial Final Initial Tinal
1 178.7 178.7 259.095 259.095 14.000 6.988 7.000 3,735

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA  Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/eca
| 0.940 5.241 0.03 5.53 3.8 7.6 0.169E-04

Te.als: 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 Total % Recovery
Raw spectrum 2825.0 100.000
Smoothed 2825.0 100.000
Composite fit 2656.4 : 94.032
Residuals . 168.6 5.968

Analyzed by:

ALJ

BEST AVAILABLE COPY

901



Spectrum 3a3512.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 1230.8

WHC-SD-WM-DP-054 REV O

BEST AVAILABLE COPY
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Raw Data Pump for AEA Spectrum:
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Westinghouse Hanford Co.

G ENERAL A LPHA ENEROGY ANALY SIS

Rev. 2.01
DATA REDUCTION REPORT \j;!HC_Sr*_b.'._;r;_.ﬁ'ap_ﬂf}i PEV D
SAMPLE
G747-5782
File ID: 4a24021.CNF
Counted on: 12/ 7/93 @14: 4
Detector: AERA4
Geometry number: 1
Count time: 28801. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial ¥inal
1 80.5 g0.5 255.059 255.059 16.000 8.4806 2.000 1L
PEAK RESULTS
Peak Error Limit: 25%

Feak AEA Peak Centroid Count S%err Rotivity
ID Isotope Frac. Exp. Obs. Diff. FWHM Rate c/m @95 cl/m nCisea
1 AmZ43 0.906 5.276 5.271 0.0050.04 2.62 5.5 3405 0015504

Tcetals: 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:

Item Total % Recovery
Raw spectrum 1390.0 100.000
Smoothed 1390.0 160.000
Composite fit 1259.0 30.578
Residuals 131.0 9.422

Analyzed by:

ALJ

BEST AVAILABLE COPY

S04



Spectrum 4a4021.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc - Display Max.:

WHC-SD-WH-DP-054 REV O

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

BEST AVAILABLE COPY
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Westinghouse Hanford Co.
GEUNEZRATL A LPHA ENERGY ANALYS IS
Rev. 2.01
DATA REDUCTION REFORT ]
Jr;C—SlD"“F%_;.:i}?—r‘;'p-"d‘."' T e
SAMPLE A
G748-~5782
File ID: 5a5944.CNF
Counted on: 12/ 7/93 €14: 5
Detector: AEAS
Geometry number: 1
Count time: 28801. Sec
PEAK ANALYSIS
Peal Feak height Peak center FWHM Tan
1D fnitial Final Initial Final Initial Final Inivia. b
! 15.1 15.1 259.665 256,790 16.000 16.080 8,000 cL e
PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count %err Activity
ID l1sotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 dsm HC o
1 Am2A3 0.602 5.276 5.280 -.0040.07 0.76 10.3 (.6 00t

PuzAa0 5.144 5.280 -.136 I S e

Totals: 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:
Ttem Total % Recovery
Raw spectrum 605.0 100.000
Smoothed 604.3 99.892
Composite fit 363.9 60.156
Residuals 241.1 39.844

Analyzed by:

ALJ

BEST AVAILABLE copy
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Spectrum 5a5944 .CNF :
1 Legend: Raw = ..,. Modeled Peaks = 1,2,.., etc Display Max.: 87.

WHC-SD-ViM-DP-054 REVO

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

------

.....

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

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

..............
...........
-------

ooooo

..........

BEST AVAILABLE COPY
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5a5944 .CNF

Raw Data Dump for AEA Spectrum:
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Westinghouse Hanford Co.

GENETRAL AL P HA ENEZRGY ANALY SIS
Rev. 2.01

DATA REDUCTION REPORT
' VIHC-SDvnpass mey -

SAMPLE U=
G749-5782

File ID: 6a6854.CNF

Counted on: 12/ 7/93 @14: 6
Detector: AEAG

Geometry number: 1

Count time: 28804. sec

PEAK ANALYSIS

voalk Feak height Peak center FWHM Do
I fnitial Final Initial Final Initial Fina!l oo
! 5.3 5.3 261.228 262.021 A4.000 24,022 RRC

PEAK RESULTS
Peak Error Limit: 25%

Peak : AEA Peak Centroid Count %err Activity
D Tsotope- Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/n nCiea
] AmZ243 0.594 5,276 5,319 -.0430.13 0.41 13.9 2.9 DoL20e-0u

Pu240 5.144 5.319 -.175 ' 2.8 0,1 2apen

TolLalgs: 0.594 <--valid peaks only--> 0.41

DETECTOR CALIBRATION
Energy (MEV) = 4.088 + (0,0C47)*Channel
Energy range (Mev): 4.088 TO 6.494
Efficiency = 0.1457 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 334.0 100.000
Smoothed 327.1 97.4933
Composite fit 198.3 59.377
Residuals 135.7 40.623

Analyzed by:

ALJ

BEST AVAILABLE COPY
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Spectrum 6a6854 .CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., .etc Display Max.:

WHC-80-WM-DP-054 REVO

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

...................
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---------------

ooooooo
--------------
------------------

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

BEST AVAILABLE COPY

-----
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Raw Data bump for AEA Spectrum:
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GENEZRAL A

Cou
Det
Geo
Cou

Feak Peak height
n Initial Final
1 268.8 268.8
Peak AEA Peak
ID Isotope Frac Exp.
1 AmZ243 0.968 5.276 5
T. als: 0.968 <--valid
Energy{M
Energy
Ef
Item
Raw spectrum
Smoothed

Composite fit
Residuals

,"—.;\'3 i
Westinghouse Hanford Co.
L PHA ENERGY ANALY $ I3
Rev. 2.01
DATA REDUCTION REPORT VJHC‘SD*V;:;:-UQ-GS% niTY O
SAMPLE
G750-5787
File ID: 7a7384.CNTF
nted on: 12/ 7793 €14: &6
ector: AEAT
metry number: 1
nt time: 28802. Sec
PEAK ANALYSIS
Peak center FWHM Tat
Initial Final Initial TFinal Tnitial il
256.825 256.825 18.000 9.700 a. 00N o
PEAK RESULTS
Peak Error Limit: 25%
Centroid Count %err Activity
Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
.264 0.0120.04 10.19 2.8 84.9 0.3821-04
peaks only--> 10.19
DETECTOR CALIBRATION
Evy = 4.083 + (0.0046)*Channel
range (MeV): 4.083 TO 6.438
ficiency = 0.1213 CPM/DPM
TOTAL COUNT DATA:
Total % Recovery
5055.0 100.000
5055.0 100.000
4892.3 96.781
162.7 3.219
Analyzed by: .
ALJ

BEST AVAILABLE GOPY
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. Spectrum 7a7384 .CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 1688.2

WHC-SD-WM-DP-054 REV O

...........................
-------------------------------------------------------------------

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

BEST AVAILABLE COPY
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WHC-SD-WM-DP-054 REV O /G
WESTINGHOQUSE HANFORD COMPANY éd&}\ /376’

222-S LABORATORY
ANALYTICAL BATCH

/L,ab Segment Serial No. Customer |D:
0695 G 473 G- 6-70) #1 B3 c D
Analysis: N Sample Prep: - .
TC Deect
Instrument: a;jl‘ﬂﬁ’fg Procedure/ Rev: Lﬁ. ﬁé‘_?gﬁ/m / [)/
Technologist:’% ﬂch@\( /]@’—\(A)—QQ_ Date: Vi ////Zf )
Starting Timae: 30 ~J Temperature &j o
Ending Time: J4. 30 Chemist: C’)’@\m-Qq\ $hopoera
Comments: -
Description Lab ID Description Lab 1D
1 ST (1-69- 574 | | 1]
2 LK 4775654 | |12
3. Caeple h478 5781 |13
4 SHeple 0 £99-56284| | 14
5| Sdele (- 05784 | |18
o amelc Gy-Sredl | 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
(MeS 72R5) ) DSom
7 %@Cke AL RN
917 ]

A-6000-881 {C3/92)
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WHC-SD-WM-DP-054 REV O

[

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-438-101 ' OCTOBER 11, 1993
PREPARED BY e s R DATE COMPLETE:
JL SLIPPERN AR OCTOBER 20, 1933
UNITS: uCi/mL I
SPLNAME | SPLID | ANALYTE | RESULT #1| RESULT #2| AVERAGE |RPD%| %REC| DET LIM | % CT ER
93851 G696 | Teog 3.48 959 | 3.23E5 15
BLANK G697 | Tc99 | <B.38E-6 68.2 | B38E-6 556
A-9 G698 | Tc99 | <B.14E-6 70.1 | _8.14E-6 6.0
B-9 G699 Tc99 3.94E-4 1 700} B.ISE-6 2.1
c9 G700 | Te99 3.79E-4 70.6 | 8.09E-6 2.2
D-g G701 Tco9 4 .64E-4 704 B8.10E-6 2.0
NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The rasults for the standard are in uCi/L.

918



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

WHC-SD-Wis-DP-05.4 A

| - =
sz VO
.-‘ enal Na Sample l?o'nl . Oate Time Issyeq Prionny
| G 896.-5584| 102 90 DAY 9-23-93 |14:45 26
: Determination Method- Slandarg Aesylt Units Charge Cc:de - r:l""J

TcH9 LA-438-101 % RECCVERY D44B32 p 0

Sampie Site
Custamer 10 )

? %0 p 0 <= BRS) STD |

Hemaks Calculations Reg.lty fUd = 7damy S
EDP S363 TCg99 :

STD#93/35)  RESULT 3.4%
SID VAL 3,627 xrEC 95,970

‘/v-:@() An - - ratyst - 3 /—\ A
| . nalyst - 4 Anaiyst 5
sl a2 }’%}&Z

qu Hrs
/O ——/}—-93 / His
/6 30" | po0-4RF73

J
!
\
|
Date / Time Comgieled Lab Uit Mgr -
N7 #1320 s, '_‘;‘:k% 7:
o ;\_;;: D A |

(\.'a O/‘MC 34.640°051 R [ A
Tc-99: LA-438-101 (D-1) LIQUIDS STANDARD
wiGarkal N Bpike (Tracer) Book Number 76851

696-5584 Activity for 100yl of Spike Added in dpm {dm3) 8151
“Aivolume of Sample in ml {SS) 0.25

Dilution Factor {DF} 1

Digest. Dilution Factor {DDF) 1
pm of Sample from liquid Scintillation Counter {dmi) 910.8839
fprn of Sample + Spike from Liquid Scintillation Counter {dm?2) 4757.867
Eackground cpm (BKG cpm) 55.5
ckground Time Counted in Minutes {BKG time) | 20
10/11/93 Etmment Fractional Efficiency (EFF) | 0.9346
Detection Limit {Ld) 8.45
Critical Level (le) 3.88
T—99 Concentration in pCi/L = 3.4774E+ 00

Critical Level (Lc) = 2.33 ¢ the Square Root of (BKG cpm / BKG time)

Detection Limit (Id) = ((2.72 / BKG time) + {2 * Lc)) / FFF

Detection Level = Id * dm3 * DF * DOF / ((2220000dpm/pCi) * S8 * (dm2 ~ dml )}

Te-99 ;Ci/L = (dm! * (1000mL/1) * dm3 * DF * DDF) / ((2220000dpm/pCi) * SS * (dm2 - dmi})

Te-99 pCi/mL = pCi/L / (1000mL/U) L5 e 100 / dmd BEST AVAlLABLE COPY

Spike (Tracer} Recovery = (dm2 - dml

3.48E+00 DETECTION

[r—89 Concentration in pCi/L

3.48E-03

|ﬁc-99 Concentration in pCi/mL

'3.23€-05
70.8% uCi/ml.

|Epike {Tracer) Recovery =

{Data Entry by: A B i Date: 12-Oct-93
Approved by: T B P e Date: 2¢ - Oer-93
Page 1 of 1

Form 1 Rev. 2.0
913



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

VWRC-SD-WFDPIS4 REV O
B4
: Secal Na Sample Point . . [ Date Tima Issued | Prioat,
G B6397.-5684| 102 90 DAY 9-23-93 {14:59 Ze i
Determination Method. Slandard Rasult Units Charge Code Aeruns |
Tc99 LA-438-101 uCi ML D44B3 0 %
Sample Size Cuslomer |0 i
2 /m \ { BLK “J
Remarks Caculatinns Fesylls .
REAGENT BLANK .
COUNT AS uCi/L 4.3 €-L o
SpilR RS
Lol - oo
( Anaiyst - &jna‘ sl - _ nalys1 - J = Anatysl - 4 Anaiysl 5
g . vz
- i Hrs / Hrs Hes
D~/ G2
/[jé/_/? 09 (0273 { ] /? /
Date Time Completed Lab Unit Myr { /
pll93 |/ Gz %Wbﬂ// /2
UCB& %v}_ — Ta grmdaen Ao A
Tc-99: LA-438-101 (D-1) LIQUIDS BLANK
Sarial i pike {Tracer} Book Number 76851
Activity for 1004 of Spike Added in dpm {dm3) 8151
{[Volurme of Sample in mL {s8) 1
Dilution Factor {DF) 1
Pigest Dilution Factor {DDF) 1
Hpm of Sample from Liquid Scintillation Counter {dm!) 7.903563
pm of Sample + Spike from Liquid Seintillation Counter {dm2) 3711.69
ckground cpm {BKG cpm) 55.5
1 PBackground Time Counted in Minutes (BKG time) 20
10/11/93 [nstrument Fractional Efficiency (EFF) 0.9346
Detection Limit (L) 8.45
Critical Level {Lc) 3.88
[fc—89 Concentration in pCi/L = < 8.3781E-03

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = {(2.72 / BKG time) + (2 * Lc)) / EFF

Detection Level = Ld * dm3 * DF * DOF / ((2220000dpm/pCi) * S5 * (dm2 - dmt))

Te=99 pCi/L = {dml * (1000mL/L) * dm3 * DF * DDF} / ((2220000dpm/pCi) * SS * (dm2 - dmt))
Te—29 pCi/ml = pCi/L / (1000mL/1)

Spike (Tracer) Recovery = (dm2 — dmt) * 1.5 * 100 / dmd

NOTE: Raported rasult is a LESS THAN value calculatedBEST AVAILAB LE COPY

from the statistical Detection Limit (Ld).

{f’—39 Concentration in uCi/L = < 8,38E-03 ||  DETECTION

LEVEL

fe=99 Concentration in yiCi/mL = < 8.238E-06

{| 8.38E-06

[Bpike (Tracer) Pecovery = 68.2% ] uCi/ml

£

[Data Entry by: A o Date: 12-0ct-33
ip\pproved by: R N N B el Date: /0/Dv{G3

Form 1 Rev. 2.0 820 Page 1 of 1



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

WHC-SD-Wi-DP- s
5 YZ, 054 REVC
Senal No Sampie Poinl Date Time lasuad Pranty
G 698.-5784| 102 90 DAY 9-23-93 |15: 6 26
Orterminangn Metnoa. S1andarg Resutt Umits Charge Code Feruns
Tc93 LA-438~101 uCi /ML D44R83 i O
Sampie Soza Customer |0
2 /) A-3
PFemaryy Cacalaigns Resylls
COUNT AS uwCI/L
B D655 | .
VO|‘ 706~ ) < 304 € -0 P
CM —
{ﬂalvsl . 1(_‘ . Analyst - inalyst -] Apalysl - 4 Analys| - 5
o /4 | e
A H?/ -9 3| /4 s " f
—~ . /
lé3o /’?g /
Date Time Compleled Lab Unit Myr /
_ZO Jufzz | /5050 %M%@&/ﬁ
(ﬁa %u& 54.6800.087 (A - 10-83)
Tc-99 LA-438-101 (D-1) LIQUIDS SAMPLE
Epike (Tracer) Book Number 76851
Activity for 100ul of Spike Added in dpm {dm3) 8151
Volurne of Sample in mlL {ss) 1
ilution Factor (DB 1
igest Dilution Factor (DDF) 1
dpm of Sample from Liquid Scintillation Counter f {dmt) 1.123425
fdpm of Sample + Spike from Liquid Scintillation Counter {dm?2) 3810.601
Background cpm (BKG cpm) 55.5
: ckground Time Counted in Minutes (BKG time) 20
10/11/93 nstrument Fractional Efficiency (EFF) 0.9355
|Detection Limit {Ld) | 8.44
Critical Level (Lc) § 3.88
[le—29 Concentration in nCi/L = < 8.1378E-03

Critical Level (Lo} =
Detection Limit (Ld) = ((2.72 / BKG time) + (2
Detection Level Id * dm3 * DF * DDF / ((22

Te—89 pCi/L = [dmd * (1000ml/1) * dmd * DF *

Te-99 1Ci/ml = pCi/L / (1000 mL/t)
Spike (Tracer) Recovery = (dm2 — dml) * 1.5 * |

NOTE: Reported result is a LESS THAN value calculated

from the statistical Detection Limit

2.33 ¢ the Square Root of (BKG cpm / BKG time)
* le)) / EFF

20000dpm/pCi) *
DDF) / ((2220000dpm/pCi}

BEST AVAILABLE COPY

$S * (dm2 - dml))
* S5 * {dm2 - dmi))

00 / dm3

(Ld}.

[[f—99 Concentration in pCi/L = < 8.14E-03 DETECTION
LEVEL
[Tc=99 Concentration in pCi/ml___ = < 8.14E-06
’ I 8.14E-06
|{Spike (Tracer) Recovery = 70.1% nCi/ml
i
[Data Entry by: il (ol Date: 12-0ct-93
ILApproved by: N W ) Date: [10/30 /93
Form 1 Rev, 2.0 ) Page 10of 1

Q&L



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

1) z -

et WHC-SD-WM-DP-054 PEM O

Senal Na Sample Paint - _ Date Time Issued Prionily

G 63%.-57844 102 90 DAY 9-23-03 ]15: 6 25

Determinangn Meihod. Slandard Result Units Charge Code Reruns

TeS9 LA-438-101 uCi /ML D44B3 0

Samole Sue Custgmer (D

? / . E-9

Remarks Calciiatwons Results

COUNT AS uCI/L

4| P A5 34 E-4 P mu
p:ﬂl)%’f’_ . /CU W\\
vl
Analystnl_} Analysi - 2, salyst -3 Q Analyst - 4 Anratyst - §
ez g JESII DY ~
T /‘(;/’/H{y’s_s - His Hrs His f
e 3s | B4RET3 d 7
Date Twme Completed Lap Und Mg R 7’—‘
/(5/[[/7.3 /‘Cf'/j’() > Mxr‘i‘w L4 A /O"‘g
/6‘(2 MJ 54-6 - 043
Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
Bpike (Tracer) Book Number 76851
Tictivity for 1001 of Spike Added in dpm (dm3) 8151
Wolume of Sample in mlL (55) 1
Eiution Factor (DF) 1
igest Dilution Factor (DDF) 1
Hom of Sample from Liquid Scintillation Counter {dmi) 407.8856
Hpm of Sample + Spike from Liquid Scintillation Counter {dm2) 4209.604
_’Backgmund cpm (BKG cpm) 55.5
Background Time Counted in Minutes (BKG time) 20
10/11/93 [instrument Fractional Efficiency {EFF) 0.9355
Petection Limit (Ld) 8.44
Critical Level (L) 3.88
Te-89 Concentration in pCi/L = 3.9393E-01

Critical Level {Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = {(2.72 / BKG time) + (2 * Lc)) / EFF
= 14 * dm3 * DF * DDF / {(2220000dpm/yCi) * S * (dm2 — dmt))

Detection level

Te—99 pCi/L = (dm! * (1000mL/1) * dm3 * DF * DDF) / ((2220000dpm/pCi) * S8 * (dm2 - dmt )y

Te-89 pCi/ml = pCi/L / (1000mL/L)

Spike {Tracer) Recovery = (dm2 - dml) * 1.5 * 100 / demd BEST AVA“_ABLE COPY

=88 Concentration in pCi/L = 3.94E-01 DETECTION
LEVEL
{fe~99 Concentration in pCi/ml. = 3.94E-04 ‘
8.15E-06
[Bpike (Tracer) Recovery = 70.0% uCi/ml,
o

IData Entry by: [T P Date: 12-0ct-93
|LAppr0ved by: Q{;’%—— N PN e Date: TN S
Form 1 Rev. 2.0 ) Page 1 of 1

Q2<



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

: . W,HG—SD—‘J‘-IM-DP-O&{ REVIO

AR,
Senal No Sample Point Dale Time 15sued Prority
P G 700.-5784} 102 90 DAY 9-23-93 |15: & 25
Determination Melnoa Standarg Rexsull Unils Charge Code Reiuns
Tecg9 LA-438-101. juCi/ML D44B3 0
Sampie Sue Customer 1D
i / Rl C-9

(ot

Armarks Caicitarons Hesulls

COUNT A5 uCI/L

szjﬁ{, 6155/ 3.7 €-4 PB/me
ol - o\ |

Analyst « b ——— | Analys -2 wnalyst - 3 N Anaiysl - 4 Analyst - 5
s / —
v |

C e | e

Dale

ol [Fen” St Y

b /ﬂﬂ ﬂ/cvv‘é 54660081 410831
Tc 99: LA-438 101 (D-1) LIQUIDS SAMPLE
i g Bpike (Tracer) Book Number 76B51

tivity for 100yl of Spike Added in dpm ) {dm3} 8151
Wolume of Sample in mlL . (SS) 1
Dilution Factor {DF) 1
Digest Dilulion Factor {DDF) 1
dpm of Sample from Liquid Seintillation Counter {dm1) 395.8392
dprm of Sample + Spike from Liquid Scintillation Counter (dm2) 4230.445
Background cpm (BKG cpm) 55.5
I IHEY: ckground Time Counted in Mmutfs {BKG time) 20
10/11/93 Instrument Fractional Efficiency {EFP) 0.9346
Delection Limit (Ld) 8.45
Critical Level {Lc) 3.88
Tc-99 Concentration in pCi/L = 3.7901E-01%

Critical Level (Ie) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = {(2.72 / BKG time) + (2 * Lc}} / EFF

Detection Level = [d * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * {dm2 - dmt))

Te—99 pCi/L = (dm! * (1000ml/L) * dm3 * DF * DDF) / ((2220000dpm/pCi) * 55 ¢ (dm2 - dmt})
Te-99 pCi/mb = pCi/L / {1000mL/L)

s () fronmey = fn = ami) 13 1100 147 B EGT AVAILABLE COPY

3.79E-01 DETECTION

[T=98 Concentration in pCi/L =
LEVEL
[f—98 Concentration in pCi/ml = 3.79E-04
[Epike (Tracer) Recovery = 70.6% i pty/mL
[Data Entry by: oAk Date: 12-0ct-93
lApproved by: Q,-).i%—j;(mjm Date: 16/32/43
Form 1 Rev. 2.0 T Page 1 of 1

323



PLACE ANALYTICAL CARD N BOX BELOW-DO NOT WR'TE IN SPACE

’ 7 — -
vy — . WHC-SOVRDP0EY HEV O
Senal Na Sample Pqint | Date Tima Issued Prianty

G 701.-5784| 102 90 DAY 9-23-93 |15: 7 |26

Oelermination Mernod, Slandard Resull Unas Cnarge Code Reruns

Tc99 LA-438-101 ° [uCi/ML D44B3 0

Sample Site Cuslomer 1D

2 /o) D-9

Remarnsy Calculatians Resglis

COUNT AS uCI/L

spike 7% 76/25 )

T ol oo e\ 4G4 E -4 PO/l

Analysr -} % Salyst - 3 .(‘ Anatysl - 4 Aralyst - §
pamm w -

Hrs ) - Hrs Hry Hfs

i |l | )

Dale Time Comgpleted Lad Uil Mgr
wlul®r | s4020 B>y /d“ﬁ

ﬂd /?/cl‘t//C. " s 500 Un’o &
R
Tc-9 99: LA-438-101 (D-1) LIQUIDS SAMPLE
Epike {Tracer) Book Number 76B51

Activity for 100pl of Spike Added in dpm {dm3) 8151
[Volume of Sample in mL (sS) 1
ilution Factor (DF) 1
%ﬂ. Dilution Factor {DDF) 1
dpm of Sarnple from Liquid Scintillation Counter {dml) 483.7078
[dpm of Sample + Spike from Liquid Scintillation Counter  (dm2) 4209.5586
ckground cpm (BKG cpm) 55.5
Y4l {Background Time Counted in Minutes (BKG time) 20
10111793 ~JInstrument Fractional Efficiency (EFF) 0.9355
Petection Limit {Ld) 8.44
ritical Level (L) 388
Te—99 Concentration in pCi/L = . 4.6421E-01

Critical Level (Lc} = 2.33 * the Square Root of {BKG cpm / BKG time)

Detection limit (Ld) = ({2.72 / BKG time) + (2 * L)) / EFF

Detection Level = Id * dmd * DF * DDF / {(2220000dpm/pCi) * SS * (dm2 - dml))

Te-B9 pCi/L = (dmt * (1000mL/1) * dm3 * DF * DDF) / ((2220000dpm/pCi} * S8 * (dm2 - dmi1))
Te-99 pCi/ml = pCi/L / (1000ml/1)

Spke (Tracer) Becomey = (dm2 = dmi) * 15 *100 / 4mS gEoT AVALL ABLE COPY

=99 Concentration in pCi/L = 4.64E-01 DETECTION
1EVFL
[F=99 Concentration in pCi/mL = 4.64E-04
8.10E-06
[Bpike (Tracer) Recovery = 70.4% pCi/mL
[Data Entry by: O [Pt Date: 12-0ct-93
lAapproved by: DB Standaoes Date:  1/50/93

Form 1 Rev, 2.0 Sza Page 1 of 1
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WHC-SD-WM-DP-054 REV O

WESTINGHOUSE HANFORD COMPANY /5, 7@/, /G5
222-S LABORATORY
ANALYTICAL BATCH

b Segment Serial No. Customer 1D:
/Q 2;? (L 22, SWAEN £-027 ﬁ-/c; iS-/o - (O, 7o
naly5| Sample Prep:
/C ? Dﬁf Cc__,lr ‘
Instrument: WS 9I31] Procedure/ Rev: Z/iﬂ- ifjé"“/j/ /D /
Technologist:ﬁ’é Beben UE\'()H Date: /oloal (5>
Starting Time: 08 ‘r_god Temperature 2_; .
Ending Time: /5{-60 Chemist: :‘jam'ﬁé@— S/L’%Qgrn
Comments:
Description L.ab ID: Description Lab ID
1 STD UGS | |1
2 B/K _ (g.?ﬁ ;c@{)glf 12
3| _sonple L 2808y | |13
4 Sawple Cnl- 5784 |14
5 Sawale (2722~ S73%] | 15
6 Ca-ple (-75.3-5784| | 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 Aliguot Vol. and Aliguot Vol. Aliquot Vol. Standard
VNS 73R51/ Asam)
S Spibe 2429 /. teoa)
Pt o)
. [ ¢

A-B000-881 103/92)




WHC-SD-WM-DP-054 REV O

ANALYTICAL BATCH SUMMARY SHEET

METHOCO: DATE START:
LA438-101 QCTOBER 22, 1993
PREPARED BY: TR Im e poe e DATE COMPLETE:
J.L. SLIPPERN Varaay OCTOBER 27,1993
UNITS: uCi/mi
SPL NAME SPLID | ANALYTE | RESULT #1 | RESULT #2| AVERAGE |RPD%|*REC #1|*%REC #2| DETLIM#1 | DETLIM#2 | % CTEA #1 | % CTEA #
$TD 93851 G718 Tcos 3% 398 2.75E-05 14
BLANK G719 Tcg9 1 47E-05 818 7.04E-06 5.2
A-10 G720 Teg8 <7.07E-08 811 7.07E-06 5.9
B-10 G721 Tcoo 3.18E-04 81.0 7.08E-08 22
C-10 G722 Teag 2.84E-04 824 6.04E-08 2.3
b-10 G723 Tco9 3.11E-04 ac.8 7.11€-08 22
NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
Tha resulty for the standard are in uCHL.

9<8



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

WHC-SD-V/AL-DP-054 REV O

/-

Senal No Sample Pomni Date Time Issued Pronty
G 718.-5584) 102 90. DAY 10-15-93 G473 o
Delerminatian Methad: Slandard N Aasull Undls Charge Cage Reruyns
Tch9 J LA-438-101 % RECOVERY Da4RB3 r
Sampie Suze Custogme: 18

7, 250 m \ T

Aemarks. Calcutahions Resylls

EDP 5383 TC39

STD# 7 3/35¢ RESULT 3,23

STD VAL 3, 6277 %REC Y16

spil O~ 76R5)
(=a(l.,
Analysl - |C:j Analyst - 2 Analyst - 3 Analyst - 4 Arnaryst - 5
Q.4 Wtiln | et
Hrs Hrs His
Cae Tume Compisteq Lab un:t Mgr
t
/O/.D':?-«{?‘? /5(00 cﬁ:“_%' N By LA3
%) L A ——

7 s eeml-)ﬁ’?yu TR

Tc-99: LA-438-101 (D-1) LIQUIDS STANDARD
D pike (Tracer) Book Numnber 76B51
G718-5584  |pctivity for 100yl of Spike Added in dpm {dm3) 8151
; T |Volume of Sample in mL (sS) 0.25 |

ilution Fagtor (DF) 1

igest. Dilution Factor (DDF) 1

0 Hpm of Sample from Liquid Scintillation Counter (dml) 1003.495
\naly |dpm of Sample + Spike from Liquid Scintillation Counter {dm2) 5532.269

ROD ACHEN Fackground cpm (BKG cpm) 57
ShiiPey S Backeround Time Counted in Minutes {BKG time) 20
10/22/93 Instrument Fractional Eificiency (EFF) 0.9431
Petection Limit (Ld) 8.49

Critical Level {Le) 3.93

Tc—99 Concentration in pCi/L

3.2543E+00 |

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = ((2.72 / DKG time) +

Detection level =

(2 * L)) / EFF

Ld * dm3 * DF * DOF / ((2220000dpm/pCi) * 5S * (dm2 - dmt})
Te-99 pCi/L = (dml * (1000mL/L) * dem3 * DF * DDF) / ((2220000dpm/pCi) * 55 * (dm2 ~ dmi))
Te-99 pCi/mi = pCi/L / {1000mL/1)

Spike (Tracer} Recovery = (dm2 - dml) * 1.5 * 100 / i) BEST AVAILABLE COPY

[Te=09 Concentration in pCi/L

3.25E+00 |

DETECTION

823

LEVEL
|re—89 Concentration in pCi/ml = 3.25E-03
[ 2.78E-05
Bpike (Tracer) Recovery = 83.3% | uCi/ml
[Data Entry by: £/ ,5_,:_,5-_;-—;, Dats: 25-0ct-93
ﬂAporoved by: ) N g— Tl roe Ty Date: (/31153
Form 1 Rev. 2.0 - ® Page 1 of 1



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

VJHC'SD \ﬁ';v’__DP Dv v nEV O

%ual No Sample Paint Tate Time Izsued [t-orﬂv
G 719.-5584] 102 80 DAY - 10-15-93 9:46 o
Detecmimation Method, Siandatd . Aesull Unas Cnarge Code Rerurs
Te99 LA-438-101 uCi/ML D44B2 |
Sample Size Customer i1 |

2 ol BLK |

Remarks Caiculalions Results

REAGENT BLANK

COUNT AS uCI/L

_SPTV-'\-. ﬂO"‘?dng . 47E -5 ,«.1&//7‘?‘*
ol vol- . oo H

a==2R :

Ayt < ) Analyst -2 Anatyst -3 Analyst -4 Anafyst -5
O 4 il et =
L . Tire s s Hes
Qate Tie Ct:mwmed A Lab Unit Myr gé Mfi‘, -
Aopalsr | /S1a0 S e rvoslint =T e
Tc 99 LA-438 101 (D-1) LIQUIDS BLANK
pike (Tracer) Book Number . |[76851
G719-5684 fctivity for 100yl of Spike Added in dpm {dm3) 8151
' tehiiD Volume of Sample in mL (Ss) 1
ilution Factor (DF) 1
{Digest Dilution Factor {DDF) 1
dpm of Sample from Liquid Scintillation Counter {dm1) 17.71495
Hpm of Sample + Spike from Liquid Scintillation Counter (dm2) 4453.103
ckground epm {BKG cpm) 57
¥ Background Time Counted in Minutes {BKG time) | 20
10/22/93 rument Fractional Efficiency (EFF) 0.9416
tection Limnit (Ld) 8.50
Critical Level (Le) 3.93
Te-99 Concentration in pCi/L = - 1.4664E-02

Critical Level (i) = 2.33 * the Square Root of {BKG cpm / BKG time)

Detection Limit (Ld) = ({2.72 / BKG time) + (2 * o)) / EFF

Detection level = 1d * dmd * DF * DOF / ((2220000dpm/uCi) * 5SS * {dm2 - dmi))

Te~99 pCi/L = (deal * (L000mL/U} * dm3 * DF * DDF) / ((2220000dpm/puCi) * S5 * (dm2 - dml ))
Te=99 yCi/ml = pCi/L / {1000 ml/1)

S ) Roory = (4n = i) 13100 /670 pE ST AVAILABLE COPY

[fe=89 Concentration in pCi/L = 1.47E-02 DETECTION

=99 Concentration in pCi/ml, = 1.47E-05

,Bpike (Tracer) Recovery = 81.6% ;JCi/n-mL
[Data Entry by: //—E;E-——:-—‘ Date: J25 Oct-93
lapproved by: O e, R S e Date: {6/ 37153

Form 1 Rev. 2.0 - : Q30 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
“WHC-SO-WM-OP-U5§ HEV O

L

Eenal Mo Sample Ponl Date Time Issued Priority
G 720.-5784] 102 90-DAY. 10-15-93 9:47 26
Oeterminabign Melhod Slandard Result Units Charge Code Raruns
Tc39 LA-433-101 uCi/ML Da4B3 0
Sampiz Sige . Customer 1D
s A-10

Remary Catcutatinons Aesults

COUNT AS wCI/L
Spika. XD - 5%

_5/:);//\\ U — . e <70 E-L fear.
(24
Anatyst - 1 \_/ Analyst - 2 Analyst - Anaiysi - 4 Analyst - 5

-F(-MZA;«}J émﬁ‘aaa‘« ~

o /

Dats Time Compleled Lab Ut Myr 7
Phalzy | [Si00 TS f%/ [
Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE

pike {Tracer) Book Number 76B51

Wetivity for 1000l of Spike Added in dpm (dm3) 8151
teh il i|Volume of Sample in mL {SS) 1
1955 Dilution Factor (DF) 1

iDigest. Dilution Factor (DDF} 1
0 lbpm of Sample from Liquid Scintillation Counter (dmi) 0
{Hpm of Sample + Spike from Liquid Scintillation Counter {dm2) 4404.977
ROD ACHEN Background cpm (BKG cpm) 57
Erat {{Background Time Counted in Minutes (BKG time) 20
10/22/93 Instrument Fractional Efficiency {EFF) 0.9431
Detection Limit (td) 8.49
Critical Level {Le) 3.93

=99 Concentration in pCi/L = < 7.0731E-03 |

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld} = ({272 / BKG time) + (2 * L)) / FFF

Detection Level = Ld * dm3 * DF * DDF / ({2220000dpm/nCi} * SS * (dm2 - dml))

Te=99 pCi/L = (dm! * (1000mL/L) * dmd * DF * DDF) / ((2220000dpm/pCi) * 8S * (dm2 - dml})

Te=98 pCi/ml = pCi/L / {1000mL/T)

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

NOTE: Reported resultis a LESS THAN value caiculated BEST AVA“_A BLE COPY

from the statistical Detection Limit {Ld}.

[f=99 Concentration in yCi/L = < 7.07E-03 ||  DETECTION
LEVEL
[F=99 Concentration in pCi/ml___ = < 7.07E-06
i| 7.07e-08
{Bpike (Tracer) Recovery = 81.1% ] uCi/mi
—— o

Data Entry by: gz oo = Date: 25-0ct-93
iApproved by: 4 '\W\'\é\i L A Tl aaTo Date: (&/37/93

Page 1of 1

Form 1 Rev. 2.0 ~ .
931



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

WHC-SD-WM-DP-054 REVO

Spke 1D - BES)
Spilke. U]~ -foan]

B\b E_—A‘- P’Q;/m\_.

7-
Serial No Sample Poin| Dale Tira Issued Prinnty
G 721.-5784] 102 90 DAY 10-15-93 | 9:50 |26
Determination Methaod: Standgard Result Umis Cnarge Code Rerung
TcH9 LA-438-10] ucCi ML D44B3 9]
Sample Site Customer 1D
T o B-10
Remalks Calculatons Aesulls
COUNT A3 uCIL/L Q8 ‘o/1/a3 .

_ 5!

—

)
Anatysr - 1 Anatysl - 3 Anralyst - 3 Analysl - 4 Analyst - 5
8 #be’a& é“‘.ﬁéiazﬂ ‘/’j
Hes Hes His His /
=P /

Cat / ( Time Cc;_ﬂ'nle‘ed Lab Unil Mgr / /

SRlge [ /500 & saaamE A ros]
U

7S s A0 e
Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
Mo pike (Tracer} Book Nurmber 76851
G721-5784 Activity for 100yl of Spike Added in dpm {dm3}) 8151
3 Volume of Sample in mL (sS) 1
1955 ilution Factor {DF) 1
Digest. Dilution Factor (DDF) 1
dpm of Sample from Liquid Scintillation Counter {dml) 378.9085
Hpm of Samnple + Spike from Liquid Scintillation Counter {dm2) 4778.491
ROD ACHEN Baclground epm (BKG cpm) 57
] Background Time Counted in Minutes (BKC timne) 20
10/22/93 [nstrument Fractional Efficiency (EFF) 0.9431
Petection Limit (Ld) 8.49
Critical Level (o) 3.93
Te—99 Concentration in pCi/L = 3.1621E-01 |

Critical Level (Lo} = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Id) = ((2.72 / BXKG time) + {2 * L)) / EFF

Detection Level

1d * dm3 * DF * DDF / ((2220000dpm/uCi) * S5 * (dm2 ~ dml )}

Te-99 uCi/L = (dral * (1000mL/1) * dm3 * OF * DDF) / ((2220000dpm/uCi) * S5 * (dm2 - dmt )
Te-99 pCi/ml = pCi/L / (1000ml/L)

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

BEST AVAILABLE COPY

{t—99 Concentration in yCi/L = 3.16E-01 ||  DETECTION

LEVEL

[F—98 Concentration in uCi/mL = 3.16E-04

|| 7.08E-08

{Bpike {Tracer) Recovery = 21.0% ] i/l

= ” rs

[Data Entry by: ol e Date: 25-0ct-93
"APD'OVEU by: Qi bt 0 TR DO ST Date: C/57/82

Form 1 Rev. 2.0 7 ~ ’ Page 1 of 1

93<



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

WHC-SD-Wii-DP-054 REV Q

G-10
Seral Na Sample Point - Date Time issued Priority
G 722.-5784| 102 90 DAY 10-15-93 9:50 26
Qelermunanon Method. Standard Aeyult Units Charge Code Reruns
Tc39 LA-438-101 uCi/ML D44E3 0
Sampie Size Custgmaer 10
2/ ) C-10
Femarks Calcnlanons Aesults
COUNT A5 uCI/L
_Spf){Q UOl"‘-IUOM\ O%A\E"J\ MQA/‘T\\_
SpRe O~ Fpog |
CQM%?Q‘-‘—;#H I Analysl - 2 Anatyst - 3 Analysl - 4 Anatyst - %
0.4 Wl fncLitieae |
e,
Date Tume Compleled Lab Unil Mgr - / |
O/}D_} P | /S00 s A%) 39
%) A T saplaosa o e
Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
Bpike (Tracer) Book Number 76851
tivity for 100pl of Spike Added in dpm (dm3) 8151
Volume of Sample in mlL () 1
1955 Pilution Factor (DF) 1
igest Dilution Factor {DDF) 1
pm of Sample from Liguid Scintillation Counter (dm1) 347.1517
pm of Sample + Spike from Liquid Scintillation Counter {dm?2) 4835.365
Background cpm {BKG cpm) 57
Yt Backeround Time Counted in Minutes {BKG time) 20
10/22/93 Enstrument Fractional Efficiency (EFF) 0.9431
[Detection Limit (L) 8.49
Critical Level (Lo) 3.93
Tc—98 Concentration in pCi/L = 2.8399€-01 |

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG tire)
Detection Limit {Id) = {(2.72 / BKG time} + (2 * Lc)) / EFF

Detection Level =

1d * dmm3 * DF * DDF / ((2220000dpm,/pCi) * S5 * (dm2 - dmt))

Te—=99 pCi/L = (dml * (1000mL/1) * dm3 * DF * DDF) / ({2220000dpm/pCi) * SS * (dm2 — dmi }
Te-89 uCi/ml = pCi/L / (1000mL/1)

Spke (T Boomory = (42— dml) T8 1100 /40 b e ST AVAILABLE COPY

[T=99 Concenteation in pCi/L = 2.84E-01 |  DETECTION
LEVEL
[fc—99 Concentrstion in pCi/ml. = 2.84E-04
]| 6.94E-06
{Epike (Tracer) Recovery = 82.6% B uCi/ml
] Fa
[Data Entry by: #—%— A Date: 25-0ct-93
i&\pprcved by: NS \-'&,: \_S‘b_i‘b-\_?(:a —-w_;-"— Date:  (&f23[5A
Form 1 Rev. 2.0 ’ ~ Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Jirv WHC-SD-WM-DP-054 BEV O
IVSenal No Sample Point Date Tima lasued Prianty [
G T7Z23.-57324] 108 90 DAY 10-15-923 g:51 =6
Jetermiagiega Meinad. Standard Result Unds Charge Cade Reruna
T30 LA-438-101 uCi, ML D44RB3 0
Sample Svte Customer 1O
SN ofonde 2 [ D-10
Remarks, Caiculanong Besulls
COUNT AS uCI/L
Ao IO —ZE5) g L a S e
S‘{:t'.;/{’_ tf}'(.)} “nr‘bdﬂ"\
8.
27 WO
~ Analyst - 3 [ Analysl - 2 Analysl -3 Anaiyst - 4 Analyst - %
Q«mﬁﬂﬁ;}, /mﬁ!aﬁ’éu-
- Hrs ks ey Hrsg /H()I
Darg Time Campleled LAD Uil Regr . i /‘
/0@) 7 L5982 g[;_&
108

Te-99: LA-438-101 (D-1) LIQUIDS SAMPLE
s Saniat pilke {Tracer} Book Number 76851

tivity for 100pl of Spike Added in dpm {dm3) 8151
Volume of Sample in ml ] 1
Dilution Factor {DF) 1
Digest Dilution Factor [DDF) 1
Hpm of Sample from Liquid Scintillation Counter {dm1) 371.4757
dpm of Sample + Spike from Liguid Scintillation Counter {dm2) 4753.448
0D ACHEN Background epm {BKG cpm) 57
Batsi i iBackeround Time Counted in Minutes (BKG timne) 20
10/22/93 nstrument Fractional Efficiency (EFF) 0.9434
tection Limit {Ld) 8.48
Critical Level {lo) 3.93
Tc—-8% Concentration in pGi/L = 3.1126E-01

Critical Level {Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Id) = ({2.72 / BKG time) + (2 * [c)) / EFF
Id ¢ dm3 * DF * DOF / ((2220000dpm/pCi) * S5 * (dm2 ~ dml})

Detection [evei

Te-89 pGi/L = (dmt * (1060mL/L * dm3 * DF * DOF) / {(2220000dpm/pCi) * S8 * (dm2 - dmd))

Te-99 pCi/ml = pCi/L / (1000ml/)
Spike (Tracer} Recovery = (dm2 -~ dm!) * 1.5 * 100 / dmd

BEST AVAILABLE COPY

fc~99 Concentration in nCi/L = 3.11E-01

{[c~99 Concentration in uCi/ml. = 3.11E-04

I@pike (Tracer} Recovery = 80.6% ] 1Ci/ml,
iData Entry by: sl 2 Date: 25-0ct-93
lapproved by: © S b o Ne L g, S Date:” 1O/>7/47%
Form 1 Rev. 2.0 T T T Page 1 of 1
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BEST AVAILABLE COPY

336



WHC-5D-WM-DP-054 REVO

oY

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY
ANALYTICAL BATCH

Nl 2008

Lab Segment Serial No. Customer ID: 275 o 2 - . .
I B R YO AITe: A F— R L
: ! i ! H fl i -

Analysis: - ’/// Sample Prep:

/ J -

Al LT N YT Y .
Instrument: Y - Procedure/ Rev: | A o~10f [/ r;-

we TN ;o

Technologist:

(;D [he Har .? j%is-k(lc‘;f Date: | / / 3()/?; S

Starting Time:

0500 Temperature

MRS

Ending Time: !q = Chemist: (It.;!ﬂf; s
Comments:
Description Lab ID Description Lab ID
1 L0 (7755, 504 | 11
2| [ix (9L G| |12
3|5 ey L ;I-_f’] el |13
a7, gt ot | 14
] ey ECRAGIIE
A (- 50,5750 | 16
7 17
8 18
) 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
LS AE5T 0]
S b 105 joda
Q37

A-6000-881 (03/82)



ANALYTICAL BATCH SUMMARY SHEET

WHC-SD-WA-DP-054 REV O

METHOO, DATE START:
LA-438-101 NOVEMBER 30, 1993
FREPARED BY: {Tr)'-:“' ‘_“\_ N \\U e, DATE COMPLETE:
2.L. SLIPPERN YN DECEMBER 18, 1993
UNITS: uCijml
SPLNAME | SPLID | ANALYTE | RESULT #1] RESULT #2| AVERAGE | APD%| “AEC #1] “AEC #2| OET LIM #1 | DETLIM #2 | " CTEA #1 | * CTER #2
STD 93851 G745 Tcae 374 1031 3 30E 05 [
BLANK GA78 Tces 9.78E.08 710 7 95€ 06 57
A3 G747 To#8 | <1.00E-05 s2.8 1.08E.05 59
Be G748 Tces 373E04 59.0 s 11E08 22
c.a G749 Teee 412604 735 7.87E-08 2.1
0.8 G750 Tcoo 8.03E-04 289 8 20E-08 [
NARRATIVE: % ING SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

The results for the standard ara in uCifl.

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

338




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

WHC-SD-Wis-DP-054 PRI
Sz HC SD vi-Df Ou‘-‘} REV O
Senal No Sampie Point ] Joae Time 1ssued Brionts
+ G 7D =ERAAL 102 90 DAY PI=-20-95 | ¥
Delecmination Methog Standard Result Unils Charge Code Reruns,
T3 LA-402-1G1 % BECOVERY VOO
Sample Sie Customer (0
2250m| + UUm ¢ pike #1605 o
Remarks Calcutanions Resuils N x
LhE an TR0
ST ¢‘355l RESULT 3.7
STD VAL 3 (57 WREC (0D, G
ﬁ 1 Analyst-2 Analyst - 3 Analysi - 4 Analyst- $
T L a4,
Hrs Hrs Hrs Hris Hrs
yﬂ%—":
Cate Time Compieted Lab Unid Myr
T d rf ey N R //
30 f]‘} } Q?} T ’ﬁ%ﬁ IEye
Tc-99: LA-438-101 (D-1) LIQUIDS STANDARD
i Bpike (Tracer) Book Number 76851
G745-5584 Activity for 100pl of Spike Added in dpm (dm3) 8151
Bate Volume of Sample in mL {39) 0.25
2266 hl)ilution Factor {OF) 1
bigest Dilution Factor {DDF) 1
0 1pm of Sample from Liquid Scintillation Counter {dinl) 947.0219
gty Hpm of Sample + Spike from Liguid Scint#lation Counter {dm2) 4670.286
rMEYERS J[Background cpm (BEG cpm) 53.895
Backeround Time Counted in Minutes (BKG time) 20
1 1.’30.’93 |tln5trumf?nt Fractional Efficiency [EFF) 0.3318
Detection Limit (L) 8.36
Critical Level {e) 3.83
lc-99 Concentration in pCi/L = 3.7355E+ Q0

Critical Level (Ic) = 2.33 * the Square Boot of (BKG cpm / BKG Llime)
Id) = ((2.72 / BKG time) + (2 * Lc)) / EFF

14 * dm3 * DF * DDF / ((2220000dpm/uCi) * SS * (dm2 - dml))
20000dpm/pCi) * 55 * (dm2 - dml))

Detection Limit {
Detection Level =
Te-39 pCi/L = (dml * (1000ml/1) * dm3 * DF * DDF) / {(22
Te-99 pCi/ml = pCi/L / (1000ml/1)

Spike (Tracer) Recovery = {(dm2 — dmt) * 1.5 * 100 / dm3 BEST AVAILABLE COPY

[fc—99 Concentration in pCi/L = 3.74E+00 ||  DETECTION
[Te~89 Concentration in uCi/tnl = 3.74€E-03
| 3.30E-05
[Bpike {Tracer! Recovery = 68.5% | pCi/inl
Ve - P d
iData Entry by: A A Date: 07-Dec-33
"APWOVEd by: ‘C\—-—( T A Li’_\x\. SRR e Date: 5 /i /52
Form 1 Rev. 2.0 ) A\ . Page 1 of 1
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PLACE ANALYTICAL CARD iN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-Wi-DP-054 REV O

5-¢

Senal No Sample Paint Date Time Issued Pricnty
s - -~ . - B} ' bl “ e b

(5 TAA_-5884] 107 90 FAY - IR

Determination ' KMethod. Standacd Aesull Umits Crarge Cocge [ernns

To04 LA-4358-101 uCi ML VO,

Sample Site Cuslomer 1D

2 Ll 4 J00n | soke £7605]

E YT ‘k S ™ ){?J I3 > (R

J

Hemarks. Calculabiors, Pasulls !

oy .
REAGENT ELAWE

. IBE-L S e

f WA Analyst 2 Analyst < 3 Anatysl - 4 Analyst 5
7 p é -
forda iddz s

Hry Hirs s Hrs Hrs

b [T o, ) A

<~ Y 7 T ER00 06T F T B
Tc-99: LA-438-101 (D-1}) LIQUIDS BLANK
Ergenat Bpike (Tracer} Book Number 78B51
(G746-5684 Activity for 100yl of Spike Added in dpm {dm3) 8151
el D blume of Sample in ml 155) 1
2266 ilution Factor ' - (DF) 1
tDigesl Dilution Factor (DDF) 1
dpm of Sample from liquid Seintillation Counter {dmi) 9.223468
dpm: of Sample + Spike from Liquid Seintillation Counter {dm2) 3865.861
Background cpm (BKG cpm) 53.95
| ”Background Time Counted in Minutes (BKG tirne) 20
11/30/93 [Instrument Fractional Efficiency {EFF) 0.9324
|Detection Limit (L) 8.35
[Critical Level {Le) 3.83
Te-99 Concentration in nCi/L = 8.7810E-03 |

Critical Level (o) = 2.33 * the Square Root of (BKG cpmm / BRG lime)

Detection Limit (Ld) = ((2.72 / BEG time} + (2 * Lc} / EFF

Detection Level = 1d * dm3 * DF * DDF / ((2220000dpm,/uCi) * SS * {din2 - dml))

Te-99 3Ci/L = (dml * (1000mL/L) * dm3 * DF * DDF) / {(2220000dpm/pCi) * S5 * {dm2 — dmt )
Te-99 nCi/mk = pCi/L / {1000mL/1) '

Spike (Tracer] Recovery = (dm2 - dml1) * 1.5 * 100 / dind
BEST AVAILABLE COPY

=98 Concentration in puCi/L = 8.78E-03 ||  DETECTION
LEVEL
[fe=99 Concentration in pCi/mL = B.78E-06
7.95E-06
"Spike {Tracer) Recovery = 71.0% 10/l
[Data Entry by:  § =X ¢~ o= Date: 07-Dec-93

lapproved by: W‘A\ ‘M, ) Date: \dfiw g™
Form 1 Rev. 2.0 ) ~ Page 1 of 1
940




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

] ] TR
- VWHC-SD-WM-DP-054 BEVD
50 -
Seral No Sample Pount : Date Time i3sued Prionty
P gAY RTRS 105 a0 hngy 11-20-0R3 1750 e
Determination Melhod Slangarg Resull Units Charge Code Réums
Tl LA-d33-101 [0l /ML YOI, 0
Samgle Sige s Customer 1D
° \mTf ,M’Um\ sk BIERS) AR
Remares Calgdalhions Resgls
L AG B
21.06E-s MY
?‘g}‘} Analysl - 2 w | Aratyst - 3 Anatysy - 4 Analyst - 5
Wy |2l TRt
Hrs Hrs Hig Hrs His
Date | Time, CoerlcTed Lab Unil Myr
Mol (1415 AR S i A
’ T 7 526800061 (R.10. 83!
Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
: Bpike (Tracer) Book Number ' 76B51
G747-5784 [activity for 100l of Spike Added in dpm {dmi3) 8151
‘olume of Sample in ml : {SS) 1
2266 [Ditution Factor (DF) 1
Digest Dilution Factor (DDF) 1
0 Jdpm of Sample from Liquid Scintillation Counter (dmt ) 4.846776
naiys Hpm of Sample + Spike from Liquid Scintillation Counter (dm2) 2875.388
R MEYERS ]’Backgmund cpm (BKG cpm) 53.85
backgmund Time Counted in Minutes {BKG time) 20
11/30/93 ltostrument Fractional Efficiency (EFF) 0.9388
Detection Limit {1d) 8.30
Critical Level (Ic} 3.83
Te-89 Concentration in pCi/L = < 1.0613E-02

Critical Level (Lc) = 2.33 * the Square Root of {BKG cpm / BKG time)

Detection Limit (Ld) = {(2.72 / BKG Lime) + (2 * Lc)) / EFF

Detection Level = 1d * dm3 * DF * DDF / ((2220000dpm/pCi) * S5 * (dm2 - dmi))

Te-09 pCi/L = (dmd * {1000mL/L) * dm3 ¢ DF * DDF) / ((2220000dpm/pCi) * 5§ * (dm2 - dmi))
Te—89 pCi/mk = pCi/L / {1000ml/L)

Spike (Tracer} Recovery = {dm2 - dml) * 1.5 * 100 / dmnd

NOTE: Reported result is a LESS THAN value calculated BEST AVA”_ABLE COPY

from the statistical Detection Limit (Ld).

[fe—89 Concentration in nCi/L = < 1.06E-02 I[  DETECTION
[EVEL
[re=99 Concentration in pCi/mL = < 1.06E-05
1.06E-05
[Bpike {Tracer) Recovery = 52.8% ul'i/ml
[Data Entry by: S AL £ Date: 07-Dec-93
[[Approved by: [ ERTI P AL ene, Date: i [iu[GD
Form 1 Rev. 2.0 J i Page 1 of 1

941



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

WHC-SD-WM-DP-054 REVD

F-.al Ho Sample Powrt Date Time lssued Prioniy
4 - - s . PR
TR -RTARS 10D Lo DAY 11-22-0973 1 12:04 o8

Determiratian Meirod Stancare Aesull Unis Charge Code Rerunsg

TG [A-A50-101 ui /ML VOGRL 0

Samrie Size Customer 10

; / i1 é{) 5] -

o =] ) 2 ZRE

S 1 + ] r"] S k H]

1 N [ (Jb t .p

Hemarvs

COOET

Calentarans Pesyis

PR
PR A IS [,' 3ot

313€-4 MO/

A 1 Analyst - 2 Anaiyst - 3 Analyst- 4 Analyst- 5
Rl mops | zoenspymide..
Hrg Hrs Hry Firs His
Dare 3 Teme Gomcleted Lab Uil Mgt -
U v 54.6R00-061 (R-10-8Y'
Tc-99: LA-438-101 (D-1} LIQUIDS SAMPLE
""""" yerial Ao [Bpike (Tracer) Book Number 76851
G748-5784 Activity for 100pl of Spike Added in dpm (dm3) 8161
S {[Volurhe of Sample in mlL (33} 1
2266 Ditution Factor {DF} 1
igest Dilution Factor (DDF} 1
0 Apm of Sample from Liguid Scintillation Counter {dm1) 384.3827
by {Hpm of Sample + Spike from Liquid Scintillation Counter {dm3) 4167.239
R MEYERS Background epm (BKG cpr} 53.95
1Backmround Time Counted in Minules (BKG time} 20
11/30/93 Instrument Fractional Efficiency {EFF) 0.9324
Detection Limit (1d) 8.35
Critical Level {Lc} 3.83
iTe-99 Concentration in pCi/L = 3.7308E-01 |

Tritical Level {Ie) = 2.33 * the Square Root of (BKG epm / BKG time)
Detection Limit (Id} = {(2.72 / BKG time) + (2 * Lc)) / EFF

Detection Level

1d * dm3 * DF * DDF / ({2220000dptn/pCi) * SS * (dm2 - dmi))

Te-99 yCi/L = (dml * (1000mL/L) * dm3 * DF * DDF) / ((2220000dpm/pCi) * S5 * (dm2 - dm1))
Te-99 uli/ml = pli/L / (1000mL/1)
Spike (Tracer) Recovery = {dm2 - dml) * 1.5 * 100 / dm3

BEST AVAILABLE COPY

Tc=99 Concentration in pCi/L = 3.73E-01 || DETECTION
LEVEL
([T==29 Concentration in pCi/ml = 3.73E-04
8.11E-06
|Fpike {Tracer) Fecovery = 63.6% uCi/nl
[Data Entry by: £ oL =Sl ___ Date: 07-Dec-93
lApproved by: ) R Th S e nes D Date: 1"/ fR3

Form 1 Rev. 2.0

[y

Page 1 of 1




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

&0 VWHC-SD-Wii-DP-054 REVO
Seral No Sample Pount ; Date Time tssued Prionty |
’ G TG =0T 102 3N DAY 11-272-95 11228 Z0
Determination Method Standard Resull Units Charge Code Reruns
Tedo TA-436-101 uli ML VOGEL, 0
Sampje S Customer 1D
Tl e J00e) 5 ke H685
Remarks. Calgutahions Artuils
COUNT AT uit L
A DT -4 wCfean
A Anatyst - 2 _ [ Anatyst -3 Analyst - 4 Analysl - §
/fv ﬁJn i el Ot ecee
s s Hes " e
Dat i Time C n?mnea Lab Umit Mgr
4”50/43 ]L”) G v JE Y ryeral, %/’/&/
7 i = T 54-8800-061 (A-10-81)
Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
pike (Tracer) Book Number 76B51
Activity for 100l of Spike Added in dpm {dm3) 8151
|[Volume of Sample in mL (83) 1
|Ditution Factor (DF) 1
|Dieest Dilution Factor {DDF) 1
hpm of Sample from Liquid Scintillation Counter {dind) 448.4607
: et Jdpm of Sample + Spike from Liguid Scintillation Counter {dm2) 4440.337
R MEYERS "Backgmund cpimn (BKG cpm) 53.95%
qBackeround Time Counled in Minutes {(BKG time) 20
11.’30/93 Ihnstrument Fractional Elficiency (EFF) 0.9346
Petection Limit (L) 8.33
Critical Level (Le) 3.83

Te—99 Concentration in pCi/L 4.1248E-01 |

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

Detection Limit {Id) = {(2.72 / BKG time) + L)) / EFF

Detection Level m dm3 * DF * DDF / ((2220000dpm,/uCi) * S * (dm2 ~ dm1))

Te-09 uCi/L = (dml * (1000mL/L) * dm3 * DF * DDF) / ((2220000dpm/pCi) * 55 * (dm2 = dmi )
Te-99 uCi/ml = uCi/L / (1000mL,/1)

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

BEST AVAILABLE COPY

[T==99 Concentration in uCi/L = 4.12E-01 | DETECTION
LEVEL
[T==99 Concentration in pCi/mL = 4.12E-04
| 7.67E-08
[Epike (Tracer) Recovery = 73.5% ] nfi/ml
<
{Data Entry by: > K 4 Date: 07-Dec-93
lApproved by: %_M Date:  \D1vw /1§23
Form 1 Rev. 2.0 D) 843 Page 1 of 1



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

WHC-SD-WM-DP-054 REVO
S )
Senal No Samgple Poinl Date Time issued Prionily
* ln gm0 -n7ed] 102 00 DAY 11-22-93 {12:55 |26
Determination Meihad. Slandard Resull Units Charge Code Reruns
Te00 TA-d3R-101 uCi ML VOGEL 0
Sample Sz . ) Customer iD
- Im I f.(é)t/)m\ 630")“ #76]35] n-A
qu::rns Calculations RAesulis
COONT A wiI, L
JEs /m L
.0%E -4
A A Analyst - 2 Analysi - 3 Analyst - 4 Analyst - %
WJ\” UJ 9’#4’/1'1 o
Hlsy Hrs Hris Hrs Mis
Date N Time Cpmpleted Lab Unua Myr -
C::‘f
JI/BD/O M5 A S e S
[ T 54-6600-061 (R-10.83)
Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
; i Spike (Tracer) Book Number 76851
G750-5784 Activity for 1001 of Spike Added in dpm {dm3) 8151
‘olume of Sample in mL (58) 1
2266 Dilution Factor {DF) 1
iest Dilution Factor {DDF} 1
pm of Sample from Liguid Scintillation Counter {dmi) 619.8493
: Hpm of Sample + Spike from Liguid Scintillation Counter {dm2) 4362.644
R MEYERS Background cpm (BKG cpm) 53.95
s Rt ackeround Tine Counted in Minules (BKG time) 20
11/30/93 Instrument Fractional Efficiency {EFF} 0.9324
Detection Limit (L) 8.35
Critical Level (L) 3.83
c—=99 Concentration in nCi/L = 6.0B06E-01 |

Critical Level (L) = 2.33 * the Square Rool of (BKG cpm / BKG lime)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * o)} / EFF

Detection Level

= Id * dm3 * DF * DDF / ((2220000dpm,/uCi) * SS * (dm2 - dmi))

Te-99 3Ci/L = (dml * (1000mL/L) * dm3 * DF * DDF} / ((2220000dpm/pCi) * S5 ¢ (dm2 — dmt))
Te=99 yCi/ml = pCi/L / {1000mL/1)
Spike (Tracer) Recovery = (dm2 - dmi) * 1.5 * 100 / dm3

BEST AVAILABLE COPY

{Tc-99 Concentration in pCi/L = 6.08E-01 |  DETECTION
LEVEL
ﬂl‘c—gg Concentration in pCi/ml = 6.08E-04
| .20E-
|Epike (Tracer} Recovery = 68.9% ] uCl/ml
jData Entry by: P =N T Date: 07-Dec-93
[Approved by: e ad 8 4 N ) o o) Date: ‘o VW |43
Form 1 Rev. 2.0 L} PN Page 1 of 1
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N P
WHC-SD-WM-DP-0E4 REVO IPRERY ¢

FAGE:

TUE 300 MR 129 Tg of

ol R it S
- ' FSEE MO T ORI
Liv TeTe o

Lo 050 LH

s IR RO R o s Vs
J0H AR FalToR S0 1L OG0
ICHYM LTS TS0 DFH

VIR MGWN HGLF DIFE CORRECTIONz2H
TRD TV I DS UNERMOWMN NORM FACTORZZMN BACKGROUNMD GBUEMCH CURVES: Y
STAHNDGRD ID: 1218280 1-10 GUENCH LLIMITE LOWe 72,67 HIGH: 207,
ML F LLTFE (DAaYE) 5010

STARNGARD DEFM Tolle O, Q0000000

wert o L O N e N A I i (XA B ) Y SR R B b

TN

BEST AVAILABLE COPY

G LR

CUEFETCTE

FraC, DoOa0000 £om i OO0 Lo e, (0 i (e

BECKEROUND BUENCH CURVE COREELSTLON FRBLE

B

BLiai

BACEGROUND  ErENCH L IMITS LEh e 0, GO0 HIGH 1000,
TOTAHEL GUEHCH LIMITSE L 7. 67 MG 2077

1

Sl RO CH ZFM SH5IEW TIME EL TIME &VE HH# REH ERR

Ladda 30, G0 A2.017 1E2.0 T &

IS0L DFM

T e ) i
Tl wEFF

T B 20, 00 HLLITE La.0 i

TE01 D

gwe H

Lalil HERE

24 THOL DR

Pl ik



AM

i

5

Ll

12
2

'BEST AVAILABLE COPY

e G

1501

LE T )]

1501

K#-11
1501

wex—-1 0
1301

*x— 1
1501

£ 3 L
1501

LEFF

i
LEFTF

L
LEFF

1

WEFF

b
LEFF

. CEM ST EY

58.30 5,89

CHI:?3.88

DFFELLES 0085
CH1:94.16
Al 55 Z2.Z20

CH1:9Z.24

SZRIR.G0 0071
CH1:9Z%. 24

475,10 2,06
CHi 95,48

4197.25  D.69
CHIs%E. 21

651.90  1.78
CHla2Z. 24
4118.90 0O.70
CH1:9Z.18

WHC-SD-V/M-DP-054 REVO
FABE:
TIME EL TIME aVE Hi# REMA ErR

HOL00 12661 133090 4,29
IS0l DM 2, 846577 H
2000 1a47.70 14%.0 Q.
IS0 DEM 2

—

g

G ey

20. 00 1468.80 141.0 1.60
ISOL DM EREA = NSRS el

20,00 1B9.96 1461.0 0. 17
1501 DFM 4167, 859

20,00 211.06 138.0 1.27
IS01 DFM :44B.44607

2000 232015 160.0 T §e
IS01 DFEM ¢ 444007577

20,00 253.31 16100 1.1
IS501 DEM :619.84%32

Z0.00 274,448 162.0 0.18
ISOL DPM 435620644
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WESTINGHOUSE HANFORD COMPANY
222-5 LABORATORY
ANALYTICAL BATCH

WHC-8D-Wi-DP-054 REV O

Lab. Segment Serial No. CUS%D}J(-#( HiC-27-99  fOX "9(77'—0/‘?/‘”
~ 498, 6479, f-200 G20 Z =7 -9, JO~9
Analysis: Sample Préy:
O [0 rc e
T
Instrument: AL -10772 B Procedure/ Rev: / /34 ‘j-/dj/ G- 2. Q\\?@)
Technologist:?é A})%@Cj‘ ..A Date: / O/I;L.J g2 \’L’\
Starting Time: /26 UU Temperature k%0
. . i ! Cege
Ending Time: /500 Chemist: —T% b <o fdeclof‘
Comments:
Description Lab ID Description Lab ID

1 ST b= A% -5 || 11

2 BIX A 499524 | |12

3 ol ArEg ~Szag | |13

4 B ot -499-570¢ | |14

5L Saw ple A-70 5254 |19

6 Boola A-Do1~S024 | |16

U

7 17

8 18

9 19
10 20

Standard Primary Book No. } Second Book No. |Third Book No. and Final Vol. of
Type and Aligquot Vol. and Aliquot Vol. Aliquot Vol. Standard
Lme S 10 A/ 2o0)
948

A-6000-881 103/92)
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ANALYTICAL BATCH SUMMARY SHEET

METHOD: LA 344- 05

/
B-d

%ﬁws—ay
ANALYTE: ‘f\,LH-\AC Toc. ANALYSIS START DATE: ;- - :-

i3

PREPARED BY: Rob Schroeder

DATE PREPARED:

o-Zo-4 35

PROJECT: 102 400y UNITS: #3/uy  SAMPLE PREPxDirech / Digest wt.=

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

ST> |G 696 ol 843 95

Bl (37 < 5 5 omShL S.54

A-9 (r 98 LS 5O S M
- 2-9 (r A4 < 5. 50"

C.~9 G 700 7.7 MGl

D-9q (70l L Eo 1 9%, T

L—%ﬁguo SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH
NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS EATCH:

Roled (1 eedin

(O-2095
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WHC-SD-WM-DP-054 REVO
TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

1 Senal No Sampie Point Date ’ Time Issued Prignty

G 696.-b526| 102 80 DAY §-23-93 (14:46 Z6
Determination Method. Slanaard Resull Units Charge Code Aernrs
TOC LA-344-105 % RECCVERY D44EB3 [ o
Sample Sue Cuslomer 1D, T
7 B00~Qm | T 280 ’ STD *~

Remarks, Calcitalions, Results

$356 CO3TOC
STD#/6M/D/5- RESULT 'l-?f
STD VAL %REC P52

(et

. il

Fkhatyst - 1 W ~ PAnawat -2 Analys! - 3 Apalyst - ¢ Analyf!. 5/
— 7o/l

Date Time Completed Lab Uni Mgr : :

ke V2o il = 2

B Relmoadin oasgz oA

at

Senal No Sample Pomnt B Date Time Issued Prignty
G 697.-5626| 102 90 DAY 9-23-93 |14:53 265
Cetermination Method Standard Aesull Unils Charge Coas Aeruns
TOC LA-344-105 uG C/ML D44B3 0
Sample Sue Cusiomer 10

? .200~Y Ha<oy BLK

Remarks Calculatrons. Aesulls

REAGENT BLANK

<;$’/‘5'OE"33/,Q X [oco,coT ‘
R ) (o S

- 4 \_’),D-D -"“"J/I
Joce

Aralvst - 1 Analysl - 2 Analysi« J Analysl - & Analysl 3
‘ns Hrs Hrs Hrs >-.<vs —
Date Time Compieled Lab Unit Mpr S /:—:
lofpsles |tar | 0t & = g
~ 7 saes TR 10 AL
R 02543

BEST AVAILABLE COPY
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

————

Eenal No Sample Paint Dare [ Twme Issueq Prionty
G BIB.-BT7Z6| 102 90 DAY 9-23-83 115: 6 26
E"|e'm'nalron Metnod Standad Aesul Units Chnarge Code R(‘rung‘—-
TOC LA-344-105 uG C/ML D44B3 0
Sample Size Cuslomer 1D

? Al ™~ .200:500 A-9

Remarks, Calculahions Resulty

<5..5‘0E"3r_;/.£ x Hoco 08
.’_-__.—ﬂ—-——___‘-_——w.‘——_-_'—‘

—

&S50 A5 A

ol
VZ-Y-X"
Analysr- 1 Anatyst - 2 Analyst -3 Analyst - 4 Analyst - 5
Hrs Hrs
Date Time Compleled Lab Unuy
'
/0/31,2? /.74 ML

T2M 200 -.200

Setal No Sample Point Date Time Issued Priarily |
G B699.-5726| 102 80 DAY 9-23-83 (15: 6 26 .
Determinalion Method- Stancard Resutt Units Charge Code Qerunﬂ
TOC LA-344-105 uG C/ML D44RB3 0
Sampie Sie Cuslomer 10

B-9

Aemaiks Catculaliens. Results

< 5SOE

—jj/f X /Jou"foab..

< §-5¢ Afﬁﬂ-

/o0
alysl 1 TAnalyg 2 Analyst - 3 Analyst - 4 Analyst - §
His Hrs His His
Cate Timia Completed Lab Unil Mgr

ol lse

e

(ATC/ N =

AQS//A

R Zoboeduh o354z /P

BEST AVAILABLE COPY
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

e

Serial NO Sample Point * Dale ) Time Issued Prianly
G 700.-5726| 10z 90 DAY 9-23-83 |15: 6 26
Delerminalion KMethod- Standard Aesull Units Charge Code Acurs
TOC LA-344-105 uG C/ML D4483 0
Sampie Size Cuslomer 1D
? Rl Den- 2em s ;
Remarks. Calculahions, Resulls
- /006,080
77 B35 A L0 G e
joon
( Analysl - 1 Analyst - 2 Analyst -] Analyst - 4 Analysl - 5
Hrs Mrs 'H:s Hrs
= e /
Date Tume Completed fab Umit —‘;/// (g
lokalyr | /956 (”{7@\,21/ LS

" &7 s Bt (51081

| 102593
Senial ﬂo" T Sample Pont’ . Date * Time Issued Priarity
G T701.-5726| 102 S0 DAY 9-23-93 |15: 7 26
Determinatian Melhod: Slandard Resull Umits Charge Code Aetuns
TOC LA-344-105 uG C/ML D44B3 0
Sample Size Customer 1Z
? At~ Do~ peo D-9

Remarks, Calculanions, Results

. -2 /‘(/Ducloab .
7/ E _._-2—-———'—*/? ! S /a/E‘f/'“ﬂ/"h_

/‘OOO

C K lvs1 e j Analyst - 2 . Analyst - 3 Analyst + 4 Analyst - 5
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/ : ‘."
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cofpzlzr /445 (W) (e ?/ / 1l
R hnoedbr lo-zs38 /L F LY
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WHC-SD-WM-DP-054 REVO

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY
ANALYTICAL BATCH

(g7t 1958

Lab Segment Serial No. Customer ID: / TO-DF Y
G- 220 73~\ (-7-1115 ?}3 /7!} /O /}"/O C~/9, %5—‘/0
Analysis: Sample Prep:”

JOC

D(r—_e c,¥

Instrument: ﬁ[/ﬂ/@7p23 Procedure/ Rev: /i~ 3% ‘-jAJQ‘)“/ B_.ﬂ}_\
Technologist: - 4{Date:
e Ao IO |2 om0l
Starting Time: /360 Temperature 025 Q-
Ending Time: fc-(,‘ 05 Chemist: PA_(O \S(_}\oq e~
Comments:
Description Lab iD Description Lab ID
1 ST (78-S0 | | 1!
N
2 LK _(Bza-506 | |12
3 Sawmple 478200004 | |13
Y ” e
4l Sdwole B/ Aol |18
5| _Sarple G za- 4224 | |15
8|  Sonrgle A-23=6236 | | 16
7 17
8 18
g 19
10 20
Stan'dard -Primary Book No. | Second Book No. {Third Book No. and Final Vol. of
Type and Aliquot Vol and Aliquot Vol. Aliquot Vol, Standard
LGS VYA TR

960

A-6000-881 103,92}



. WHC-SD-WM-DP-054 REV O

ANALYTICAL BATCH SUMMARY SHEET

METHOD: , A %MIO_Sé_éNALYTE: TOC ANALYSIS START DATE: £ -=2-q73
PREPARED BY: Rob Schroeder DATE PREPARED: | -21-4 7%

RS 10~ ¥ .

. - . 3 j =
PROJECT: w05~ UNITS: M3%,q | SAMPLE PREPTirect )b Digest wt.
SPL PT. |SERIAL No.|RESULT #1 |RESULT #2 |DIFF.AVERAGE| RPD%| %REC|DET LIM
ST &8 | 2.88347 i 6.0 ,
BlANK | 714 |[Tased. | <5 50 ByTa-A3 = e oL
A~ (O w220 1< 5 50 ,
E—-D [y < 5.50%. i
(e G124 TS EO MU !
D-10 G5 2. 20 5o 0% T

.

L

L4 INo SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH
NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

@MMM

el
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

Sertal No! )

REAGENT BILANK

'''''''

Sampie Point Dale Time Issued Prigrily
> 718.-5526¢ 102 90 DAY 10-15-93 D43 i
Determination Method: Slandargd Resull tinis Charge Code Aerunsg
TOC LA-344-105 % RECOVERY DAl .
Sampie Suze Cuslomer 10
Remarks, Calculanons. Resulls
5356 CO3TOC
R4
stoe N 12 4 resunt Z.TS %/éf
sTD VAL 3,00 GAfREC AL, 00 /b
(el
D |
Analyst - 1 K J‘A__. Anatyst - 2 Analyst - J Analyst- 4 Analyst % —\
RE |
| — Hrs Hes Fhisg s
l ﬂﬁ @Fﬂi‘-/k o ﬂ /-'7:1:—»
l Date Time Comploled Lab Unit Mg {O-2.1-9 / i ]
Lelolyz | /3:05 | RuBivcedon Al
r ] 54 R 2370 8
Serfal No* Sample Point Dale Time Issued Tenomy
G 712.-562Z6| 102 30 DAY 10-15-93 J:i4dB TE
Delermination Method- Standard Result Units Charge Coce Reruny
TOC LA-344-105 uG C/ML D44B3 0
Sample Suze Customer 1D
7, A = [ Ae T BLK
Remarks. Calculalions. Resuils m w[hh}

WS
o .200m F;Lo- z1-33
QQLﬂ < £,50 .%5A1L .
Analysr - Q; Anaiyst - 2 Analyst - 3 Analyst - 4 Analysl 5

Hrs

20 Mo e

Hrs

C

Hr
9/’7

Date

bz

Time Compleied

/347

Lab Unit Mgr to-x[-93%

Ry Advy L\OJ Oy

o L

BEST AVAILABLE COPY

54.6800-061 (A 10 831

8

€<
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

Serai No - Sample Poinl Date Time Issued Prionty
G T7Z0.-57Z6] 102 30 DAY 10-15-93 I:47 zB
Oeterminanan Method. Stangard Result Umts Charge Code Reruns
TOC LA-344-105 v C/ML D44B3 0
Sample Size Customer 1D

? o] =Ros ~ 20w A-10

Remarks, Catculabons. Resulls

(e

< S-SOXIO'%{,%X
< 5.50 Mgcme.

joo2d

160

Analyst . 1 u

Anatyst - 2

Analys1 -3

Anatysl - 4

Anaiysl -5

(ol

A

Date

| &fasly 2

Twme Compleied Lab U

/726

Ruy A pdU

il Myr IO=al =935

7

A

5¢. 590035 (RA0T83)

£5.50 g/t x 07

L0

Serdl No' Sample Point Date Time issued Prionty
G 721.-5728] 10Z 90 DAY 10-15-33 2:50 26
Determinalion Method. Standara Resull Units Cha:ge Code Rerurs
TOC LA-344-105 uG C/ML D44B3 O
Sample Size Cuslomer 1D
7 AnY =200 —. Rag B-10
Aemarks. Calcutaiony Results
1060090
—te = F

X Do

= E 550 “?.1 _)

Analyat -1 s Analysl - 2 Analyst - 3 Anatys] - 4 Analyst - 5
i e
Hrs Hrs THrs
(0, ode
Date Time Compleled Lao unit Mygr D=2 -93

Ol ao]73

(399

OZUJMA £

fﬂ/b/

BEST AVAILABLE COPY
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

Seral Mo ' Sampie Point Date Time Issued Pranty
G 22.-5726] 102 30 DAY 10-15-93 9:50 25
Determination KMethod Standard Aesult Units Crarge Code Heruns
TOC LA-344-105 uG C/ML DA4B3 0
Sample Size Cusiomer 1D

2 o = B0 - D00 C-10

Remarks, Caleuiatrons, Resulls

(N

E=¢S

7.15x 1075 3‘/—~1L. 1,008 0° ,000 E Ty M)—/M}_J

Analyst - 1 Analyst - 2

Analysl - 3

Analyst - 4

Anatyst - §

His

At

Hrs

C 7

Date

/22005

Time Compleled

(3’ &4

Lab Unit Mgr o= AL-T3

C A e

@w,&bmeéﬂ)—:

e

s4-6a000ed (R-10-831

Senal No | Sampie Point Date Tima 1ssuec Priority
G 723.-572 102 30 DAY 10-15-93 9:51 26
Determunauon Method. Stancard Result Ly Charge Code Aerursy | -
TOC LA-344-106G5 uG C/ML D44B3 O
Sample Sae Customer 10

7 4m[— R00 - . R0 D-10

Remarhs. Calculahions. Results

JH/0%

Ew,&}wnepﬁm

8.80 x10™* 9. x AL2520-2 15 00 MY L
1
Analyst - 1 U l Analyst - 2 Analysi - 3 Analysi - 4 Analyst - §
Hrs Hes Hrs /(, /
witt | =)
Date Time GCompleled Lab unit Mgt [(eZ =9 F : / /
// st

3073

BEST AVAILABLE COPY
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7
WESTINGHOUSE HANFORD COMPANY MZ:'/L 22
222-S LABORATORY

ANALYTICAL BATCH

Lab §egment Seria‘l Nao. Customer 1D:
(“ 7(_[—( } .—/ ﬁ{—;"-) ‘ ,} ,L/Cf __/C)_(‘ \ ‘_'\’ . <,"~. (.) \7) . \ 1\ }
Analysis: — - Sample Prep:
[ Dive O
Instrument: LOC AR Procedure/ Rev: La-34Y- .'O"E/ H-
Technologist: /lﬂPrf\A('% e Date: 1. 5-473
Starting Time: '3 Temperature 537 )
Ending Time: l% OO Chemist: 'P SRR e B2
Comments:
Description Lab ID Description Lab ID
VI ee s (s -S54 | 1D
21720 bl S |12
Sl TR (747-5134 |13
! - DA
4. ‘—\-»,’y’\jr-\ (t4, C«Ff' iﬁ:'CD ?q)(z" 14
S LTy Lo [+ 7Y 5 7-% 3 19
® e L 5016
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
TCr, 1o B Dol
?”F(k‘ C; ('\jl“l't\( & '\,C/H
971
B ’ I Qg2 A-6000-881 (03/92)
-jmvmx; Bk, 2-5% -73
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ANALYTICAL BATCH SUMMARY SHEET

METHOD: La 3+t-105

4~ ANALYTE:

TOC

ANALYSIS START DATE: {~-Z-17%

PREPARED BY: Rob Schroeder

DATE PREPARED: |2 -

(6~73

PROJECT: '0Z f’rﬁ UNITS

EE

4wl SANPLE PREPe Tirect J Digest wt .-

4O ALY
SPL PT. |SERIAL No.|[RESULT #1 |RESULT #2 |DIFF.|AVERAGE| RPD%| %REC|DET LIM
ST | G745 | X823 5.5°¢
R\K. G 746 <5.50
A-2 & 7477 <5.50
=-4& 748 o 7t ~‘f’-’»—r* i3
—% Lo 749 T A3 [P -TE
- S IS0 =2

L TNO SPECIAL PROBLEMS ;/ METHOD VARIATIONS IN HIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:
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TOTAL ORGANIC CARBON ANALYSIS ~ UNDIGESTED SAMPLE

Senal No Sampte Pasnt Date Time issued Frigry
G 745.-GhZ6] 102 30 DAY 11-22-00 | 17040
Ceterminaten Methnd. Standasd Resull Umits Charge Codr ;:,-,L,ff
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Sample Size CUSlcmerLl'D

o L 200 Z.MJTV‘, 20xomdJ =TT
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STh# (0 M12-B RESULT L%
N R
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Date Time Compleled Lap Una Mgr -
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f> WA s b oM lea e g
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Senal No Sample Point Dele Time Issued | Promy
G 746.-5626] 102 906 DAY AR erac I IR
Determination Method: Slangard Resull Units Charge Code Rerung
TOD LA-R44-105  {nG O/, YOSET,
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8.1 4 - ,'ZO'H
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Grout Product Tests for Tank 241-AP-102

Validation of the inorganic and radiochemical data associated with the Grout
Product Tests for Tank 241-AP-102 (102-AP) was performed according to RCRA
Level B requirements as depicted 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 qualifiers are assigned to any results that have been determined to be

deficient. If required, the following data qualifiers are added by the data

validator to the laboratory data summary to signify the nature and magnitude
of a deficiency:

U Indicates the compound or analyte was analyzed for and noi
detected. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the
laboratory.

ud 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 1imit.

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 for and found to be unusable
due to significant quality control deficiencies.
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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.

MINCR 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, GA06-GA10, and G630-G634.

. The TOC values derived from the following samples were considered
to be estimated due to inadequate duplicate data: G699-G701, 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.

’ fEﬂ‘; r(!()(’()()‘h
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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 Disposal 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 Sampling 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 (222-5).
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 Tocation 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 biend, 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 mb 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 ceil. The relative weight percent
of each dry blend component and the mix time were recorded by PCL 'n
laboratory notebook WHC-N-583. Two additional grout specimens were prepared
using water for the liguid.

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-319-174. The 10 minute gel
strength for each grout mixture was determined using procedure LA-519-175.
The drainable Tiquid 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.

~ 2 | |
(-3 000003
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The summary statistics for the rheology properties are as follows.

. The mean density for the seven grout mixtures made using 102-AP
waste is 13.23 pounds per galion (1b/gal) with a standard
deviation of 0.16 1b/gal. The mean density for the water grout
mixtures is 11.34 1b/gal with a standard deviation aof 0.35 Tbsgal.

. The mean viscosity for the seven grout mixtures made using 102-AP
waste is 28.3 centipoise {¢P) with a standard deviation of 5.0 cP.
The mean viscosity for the water grout mixtures is 9.8 cP with a
standard deviation of 1.1 cP.

. 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 34.5 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 asi. Gne
of the criteria for processing (Riebliing 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 0.82
psi with a standard deviation of 0.20 psi.

. The mean 10-minute ge] strength for the seven grout mixtures made
using 102-AP waste is 13.2 pounds force per one hundred sgquare
feet (1b./100 £t?) with a standard deviation of 0.2 1b /100 ft2.

The upper limit of a one- sided 95% confidence 1nterva1 for the
mean is 13.4 Tb,/100 ft?. One of the criteria for processing
(Riebling and Fadeff 1991) is that the 10-minute gel strength be
< 100 1b,/100 ft2. Th1s grout product has a mean 10-minute gel
strength value well below this Timit. The mean 10- m1nute gel
strength for the water grout mlxtures is 13.4 1b./100 12 with a
standard deviation of 0.2 1b,/100 ft?.

After the rheology measurements were obtained the grout specimens were placed
in a programmable oven and cured to a maximum temperature of &5 °C. The
curing oven was programmed to simulate the adiabatic temperature rise
specified in the test plan. The quantity of drainable ]1qu1d was to be
estimated after one day of curing and after 15 days of curing by >1ng1e 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 guantity of drainable 1iquid determined. No drainable liquid was observed
in any of the grout specimens and therefore no drainable liguid samples were
sent to 222-S Laboratory for analysis.

/#-6 3 000004
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Pulse velocity measurements were obtained on five g%gﬂﬁ“k%ﬁﬁiﬁe%s {made with
102-AP waste) using procedure LA-519-181. The puise 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 obiained 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 1imit of a one-sided 95% confidence interval for tha mean is
568 psi. The NRC guideline faor compressive strength is > 80 psi (NRC, 1991)
with a recommendation of > 500 psi (NRC, 1993). This grout product has a mean
greater and the associated lower T1imit of a one-sided 95% confidencs 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 H,0 per gallon of water then H,0 per gallon of waste.

Toxicity Characteristics Leach Procedure (TCLP)

After the compressive strength measurements were complieted, 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 accaording to
procedure LA-544-131. The analysis of 102-AP waste (see Tabie 3) showed Cr as
the only hazardous metal that exists in concentration (630 mg/L) exceeding 20
times the TCLP Timit (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 Timits. Thus, according to recent guideline from EPA

(EPA, 1993), only Cr in the TCLP Teachate samples was required to be analyzed.

The Cr was analyzed using the [CP 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 1limits. 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

[A7e & 000005
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9.92E-03 mg/L. The upper Timit 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 Teachate Cr concentration is below the Timit. ADOENDUY T

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 valiue
for the TCLP leachate Cr concentration is below the Timit.

The TCLP Cr value for the sample associated with the water grout specimen is
< 1.1E-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
ANST leach indices are presented in this document.

The ANSI samples were submitted to 222-S laboratory for analysis of NO,”, NO5°,
1am, *Tc, TOC, and pH. The ANSI samples were not analyzed for '*°I because
it was not detected in the 102-AP waste samples. The ANSI sampie 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. D-0 and LA-508-051, Rev. A-3. Technetium-99 analyses were performed
using procedure LA-338-101, Rev. bB-1. The TOC analyses were performed using
procedure LA-344-105, Rev. B-2. The pH analyses were performed using
procedure LLA-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 i1tselif was used in the
spreadsheet. Therefore, the actual leach index is expected to be greater than
the vaiue obtained from the spreadsheet calculations.

The NO,” Teach indices for the three grout specimens made with the 102-AP
waste are 8.0, 8.1, and 7.5 (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 Fadeff,
1991).is 6.0. Thus, the NO,” grout leachate value is above the limit.

The NO;" leach indices for the three grout specimens made with the 102-AP
waste are 8.4, 8.5, and 8.0 (see Tabies 15, 16, and 17}. The mean leach index
is 8.30 with a standard deviation of 0.26 (RSD = 3.1%). The lower 1imit 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 Teachate sampies, the
*Tc 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 ca]cu]ated due to the
"greater than' values.

Since "Tess than" analytical results (detection limits) existed for the 1am
Teachate 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,

[£&’E§ :’ ) (,(l(l(*()(;
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ADDENDUM 1A

and > 5.7 (see Tables 21, 22, and 23). Summary statistics were not calculated
due to the "greater than" values. Since all but one analytical result were
below the detection 1imit, the three leach indices may not be meaningful
because the actual Teach index for %'Am may be much 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.

CL(? 6&&4Wm;@ﬁ* [ ~16~93
A. P. Hammitt
Advanced Scientist
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R. A. St. Denis
Senior Scientist

77 Wb/ /214 -53 |

T. L. Welsh
Senior Statistician
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Table 1. 102-AP Rheology Results.
Grout sample Density Viscosity | Critical Frictional 10 Minute
(1b/gal) {cP) flow rate pressure gel strangth
{gpm) drop (psi) | (1b./100 ft%)
Water - 1 11.09 9.053 17.657 0.679 MA
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 13.43
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 - Gas? 13.11 22.835 26.605 1.632 NA
102AP - Gas3 13.50 ?27.636 28.989 2.155 13.29
Summary statistics for the 102-AP grout samples
N 8 7 7 7 6
mean 13.23 28.262 31.373 2.490 13.29
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 < 80 < 14 < 100
Vaa
=
/- //’ - /J :"/'
A= g
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Table 2. 102-AP Compressive Strength/Pulse Velocity Results.

Grout ~ Compressive strength Pulse velocity
sample {psi} (ri/s)
102-AP - 1 1887 2304
102-AP - 2 753 2176 |
102-AP - 3 953 2457
102-AP - 4 1196 2477
102-AP - 5 533 2387
Water - 1 NA 578
Water - 2 359 1102
Summary statistics for the 102-AP grout samples
N 5 required criterion > 6C psi
mean 1064.4 psi recommended criterion > 500 psi
standard 521.0 psi
deviation
LL 95% CI - mean 567.6 psi
A<
& <
/-7
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AUDENDUM TA

Table 3. Concentration of Hazardous Metals in 102-AP Waste.
Analyte | Concentration Required Mean of the sample results
limits quantitation {) = number of observations
Timits |
As | 5 masL 0.5 ma/lL | < 0.25 ma/L (3
Ba 10C mg/L 10 mg/L 0.284 mg/L (13)
cd 1 mg/L 0.1 mg/L 1.47 mg/L  (15)
Cr 5 mg/L 0.5 mg/L 6.302 E2 ma/L  (15)
Pb 5 mq/L 0.5 mg/L < 1.55 mg/L (15)
Hg 9.2 mg/L 0.02 ma/L < 0.01 mg/L (4)
Se_ 1 mg/L 0.1 ma/L 0.367 mg/L {9)
Ag 5 mg/L 0.5 mg/L < 0.125 mg/L (1%)
Table 4. 102-AP Grout TCLP Cr Leachate Results.
TCLP Cr rasults
Sample numbers. Cr result (gg/mL or mg/L) o
Type AP BP Spike added after Spike added before
preservation oresarvation
{Reagent) G679 | G734 ¢ 5.70E-02 < 1.1E-01
(Water G680 | G735 | 2.32E-01 1.48E-01
Grout}
(102AP G681 | G728 | 9.50E-02 * 8.29€-02 *
Grout) < 1.1£-01
(102AP G682 | G729 | 1.03E-01 < 1.1E-01
Grout)
(102AP G683 | G731 | 1.10E-Q1 < 1.1E-01
Grout)
(102AP Ga84 | G732 | 8.40E-02 1.4E-01
Grout) '
(102AP G685 | G733 | 9.30E-02 < 1.1E-01
Grout) |
Summary statistics (102AP arout samples)
N 5 Maximum concentration
mean 9,70E-02 is 1.4E-01
standard deviation 9,92E-03
UL 95% Cl - mean 1.06E-01
AP: Spike aaded arter the preservation.
8P Spike added before tr_1e preservation. OSQ [ /
" ke wa dded to this le. .
Spike s 3 t sample 11 (‘ 9(-(
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Table 5. 102-AP Groftng\ﬁngms”amlpf’e Numbers .

Sample numbers
Time period Water 102AP 102AP 1C2AP
grout grout grout grout
sample sample 1 sampie 2 samnle 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 G640
6 (96 Hours) G606 G617 G631 G641
7 (120 Hours) G607 G618 G632 Go4?
8 (456 Hours) G747 G748 3749 G750
§ (1128 Hours) G698 G699 G700 G701
10 (2160 Hours) G720 G721 G722 G723
Table 6. 102-AP Grout ANSI pH Results.
oH
Time Water grout 102AP grout 102AP grout 102ZAP grout
period sampie sample 1 sample 2 samplie 3
0 1.07E+01 9.44E+00 8.43E+00 8.15E+00
1 1.06E+01 9.87E+00 9.94E+00 1.05E+01
2 1.04E+01 9.81E+00 9.82E+00 9.7§E+OO
3 1.08E+01 1.00E+01 9.45E+00 9.99E+00
4 1.08E+01 1.02E+01 1.01E+01 1.02E+01
5 1.06E+01 1.01E+01 1.03E+01 1.01E+01
6 1.04E+01 1.01E+01 1.02E401 1.01E+01
7 1.04E+01 1.00E+01 1.01E+01 1.00E+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 [.10E+01
10 1.12E+01 1.11E+01 1.11E+01 1.11E+01

[fas ) oA

1= ovooas / /7
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Table 7. 102-AP Grout ANSI NO, Results.
NO,” (ug/mL)
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+0l
1 < 1 3.64E+01 4.51E+01 5.74E+01
2 1< 1 2.29E+01 2.78E+01 4.36E+01
3 < 1 4.27€E+01 5.24E+01 8.27E+01
4 i< 1 3.79E+01 4.91E+01 7.42E+01
5 < l 2.88E+01 3.67E+01 5.43E+01
3] < 1 2.46E+01 3.16E+01 4.70E+01
7 < 1 2.10E+01 2.75€+01 3.93E+01
8 i< 1 2.03E+02 2.43E+02 3.358+02
g | < 1 1.99E+02 2.00E+02 2.45E+02
10 }f < 1 1.56E+02 1.41E+02 1.50E+02
Table 8. 102-AP Grout ANSI NO, Results.
NO,~ _ (ug/mL)
Time Water 102AP 102AP 102AP
period grout grout grout grout
sample sampie 1 sample 2 sample 3
0 | < 1 1.07E+01 9.03E+00 2.25E+01
1 < 1 4.69E+01 5.73E+01 7.37E+01
2 I < 1 3.01E+01 3.63E+01 5.47E+01
3 < 1 5.42E+01 6.56E+01 1.03E+02
4 || < 1 4.86E+01 6.18E+01 9.12€+01
5 |1 < 1 3.70E+01 4.70E+01 6.83E+01
6 || < 1 3.19E+01 4.11E+01 5.94E+01
7 < 1 2.76E+01 3.64E+01 5.00E+C1
8 | < 1 2.66E+02 3.17E+02 4.54E+Q2
9 < 1 2.63E+02 2.69E+02 3.43E+02
10 || < 1 2.12E+02 1.92E+02 2.14E+02 !
If}-lﬁ 13 Dso |/1p/‘7~‘
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Table 9. 102-AP Grout ANSI *°Tc Results.
P7c (uCi/mL)

Time Water grout 102AP grout 102AP grout 102AP grout

period sample sample 1 sample 2 sample 3
o <% 1.a76-05 | 7 2.236-05 | 7 3.206-05 | Y 3.40£-05
1 I <¥1.a56-05 | 7 7.646-05 | 7 9.40F-05 | Y 1.226-04
2 || <*1.456-05 | 7 4.168-05 | 7 5.276-05 | <“2.80€-04
3 | <“ 145605 | 7 4.70-04 | 7 9.07E-05 | 7 4.50£-04
4 | <% 1.468-05 | 7 s5.696-08 | 7 8.556-05 | ¥ 3.31E-04
5 1§l < 1.536-05 | <““3.006-04 | 7 7.486-05 | <72 8404
6 || <% 9.266-06 | 7 3.326-04 | 7 7.226-05 | <772 79E-04
7 g 566-06 | Y 3.606-06 | Y 5.85£-05 | <““72.84£-04
8 ll <“71.066-05 | 7 3.736-04 | 7 4.126-04 | Y 6.086-04
9 | <“g.146-06 | Y 3.986-04 | 7 3.79¢-04 | Y 4.64F-04
10 | < 7.07E-06 3.16E-04 2.84E-04 3.11E-04

Table 10. 102-AP ANSI **’Am Results.
2am  (pCi/mL)

Time Water grout 102AP grout 102AP grout 102AP grout

period sample sample 1 sample 2 sample 3
0 ||<” 6.376-06 | <% 6.376-06 | << 6.376-06 | < 1.276-05
1 [ <® 6.376-06 | < 6.376-06 | <% 6.376-06 | <" 1.27E-05
2 | <% 6.376-06 | <% 6.376-06 | <’ 6.376-06 | < 6.37E-06
3 | <”® 6.376-06 | < 1.276-05 |< 6.37E-06 | < 6.37E-06
4 <R 6.376-06 | <R 1.27E-05 | < 6.37E-06 | < 6.37£-06
5 || <® 6.376-06 | <”R 1.276-05 | <~ 1.276-05 | < 6.37£-06
6 || <% 6.376-06 | < 1.276-05 | < 1.276-05 | R 7.84E-06
7 | <% 6.376-06 | <® 1.276-05 | <R 1.276-05 | < 6.37E-06
8 | <” 3.408-05 | <®3.406-05 | ° 5.486-05 | <*® 3.40E-05
9 | << 1.276-05 | < 1.276-05 | < 1.27E-05 | <  1.27E-05
10 < 1.276-05 | < 1.276-05 | <R 1.276-05 | <R 1.27E-05

| A7 14 GTL
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ADDENDUM 1A
Table 11. 102-AP Grout ANSI TOC Results.

TOC  {ug/mL)
Time Water grout 102AP grout 102AP grout 102AP grout
period sample sample 1 sample 2 sample 3
U u
0 4 07E+01 1.20E+01 | < 5.50E+00 7 70400 -
(3} U
1 6.336401 7.706+00° | < 5.50E+00 9. 40E+00
2 2.81E+01" 7. 7064007 | < 5.506400 | < 5.50E+00
U .
3 5 S0E+00 | < 5.50E400 | <  5.50+00 | <  5.50E+00
4 < 5.50400 | < 5.506400 | < 5.50E+00 | < 5.50E+00
5 5.50E+00" | < 5.50E+00 1.60E+01" | < 5.50E+00
6 1.906+01Y| < 5.50E+00 8.20E+007 ] < 5.50F+00
7 1.40E+01° 1 ¢ 5.50E+00 5.506+00Y] < 5.50€+00
T
g |l < s.00E+00 71064007 9.30E+00 7 1506401 "
UJ J J
9 [[< 5.50E400 | < 5.50E+00 7.70E+00 1.10E+01
JJ J g
10 | < 5.50+00 | <  5.50€+00 7 .15E+00 8.8 £+00" |
v
;/5/94
-18
[F18 45
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ADDENDUM T4
RHEOLOGY AND COMPRESSIVE STRENGTH DATA ASSESSMENT

DATE 1-5-94 SAMPLES/MATRIX _1072-AP Tank Waste
e Grout Mixture
REVIEWED BY A. T. DiCenso -
-
LABORATORY 222-5 S
CASE # Groyt Test Project
sDG # 241-AP-102
DATA ASSESSHENT SUMMARY
Rheclogy Comp. Strength/Pulse Velocity
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 to RCRA Level B criteria.

o Refer to the corresponding attachments for explanation of any problems.

(30
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ADDENGUM 14
RHEOLOGY AND COMPRESSIVE STRENGTH QC

Name A. T. DiCenso Date 1-5-94

QC Check: _CHAIN QF 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 resuits 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.

sample # constituent value/qualifier

/)t— 31
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ADDENDUM 17
RHEOLOGY AND COMPRESSIVE STRENGTH QC

Name A. T. DiCenso Date 1-5-94

QC Check: _PREPARATION BLANKS

COMMENTS: Preparation blanks were not applicable to the tests.

ACTION: No action was required.

sample # constituent value/qualifier

/h-32
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AODDENDUM 14
RHEOLOGY AND COMPRESSIVE STRENGTH QC

Name A. T. DiCenso Date 1-5-94

QC Check: _DUPLICATE ANALYSIS

COMMENTS: With respect to each physical test, 5-8 analyses were conducted with
the 102-AP tank waste grout mixture. Average and standard deviation values
were calculated for each evaluation, and all results were satisfactory.

ACTION: No action was required.

sample # constituent value/qualifier

/A 33 000026
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RHEGLGGY AND COMPRESSIVE STRENGTH QC

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.

sample # constituent value/qualifier

[#-34
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ADDENCUM 1A

CHROMIUM ANALYSIS DATA ASSESSMENT

DATE Jan. 5, 1994 SAMPLES/MATRIX (G679-G685 _
0 LI2IGFRY G P2y -G LY
REVIEWED BY D.S. De Lorenzo g G731-G735 g
ﬂ y a7
LABORATORY 222-S Sy yore- 77
CASE # Grout Test Project
SDG # 241-AP-102
DATA ASSESSMENT SUMMARY
Cr
1. Chain of Custody 0
2. Preparation Blanks 0
3. Duplicate Analysis 0
4, Spike Recoveries 0
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:

exceptions.

A1l quality control criteria were met, with no

NOTES: The data were validated according to RCRA level B criteria.

o Refer to the corresponding attachments for explanation of any problems.

//}’,35
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ADDENCUM 1F

ICP ANALYSIS QC

Name D.S. De lorenzo Date Jan. 5, 19%4

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.

sample # constituent value/gualifier

/ﬁﬁe
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ADDENGUM T4
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.

sample # constituent value/qualifier

/37
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ICP ANALYSIS QC

Name D[D.S. De lorenzo Date Jan. b, 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 Il 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 Teach-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 Resutts %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

[/ 38
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WHC-SD-WM-DP-054 REVO
ADDENDUM th

ICP_ANALYSIS GC

Name D.S5. 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 gqualified
as unusable.

ACTION: No action required.

sample # constituent value/qualifier

/-39
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WHC-SD-WM-DP-054 REVO ‘
ADBENDUM 14

NITRATE AND NITRATE DATA ASSESSMENT

DATE Jan. 5, 1994 SAMPLES/MATRIX Gb5S7-Gb0Z
REVIE . Ge06-G610
WED BY D.S. De Lorenzo G614-G618
DRY) G622-G626

LABORATORY 222-5 l(S” . G630-G634
_ ty G637-G642

CASE # Grout Test Project G698-G701
G720-G723

SDG # 241-AP-10Q2 G747-G750

DATA ASSESSMENT SUMMARY

_No,_  _NO,_

1. Chain of Custody 0 0
2. Preparation Blanks 0 0
3. Duplicate Analysis 0 - _ 0
4. Spike Recoveries 0 0
5. Other Quality Control N/A N/A

0 = data had no problems

X = minor probiems, data may be qualified

M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: Al1l quality control criteria were met, with nc
exceptions.

NOTES: _The data were validated according to RCRA level B criteria,

o Refer to the corresponding attachments for explanation of any problems.

30
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WHC-SD-WM-DP-054 REVO

ADDENDUM TR
ANION ANALYSIS QC

Name D.S. De lorenzo Date Jan. 5, 1894

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 resulits 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 Tab in order to generate grout product specimens.
Since the lab maintained possession of the formulated sampltes from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day Teach 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 %ocus oﬁ the analyses; therefore, holding time specifications
are irrelevant. :

ACTION: No action was required.

sample # constituent value/qualifier

/paL
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WHC-SD-WM-DP-054 REV O
AD0DERDUM 1A
ANION 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 biank, the associated results are qualified as
non-detected (U).

ACTION: The blanks were free of contamination, and no action was required.

sample # constituent value/qualifier

(#-az 000035



WHC-SD-WM-DP-054 REV O

ADOENDUM 1A
ANION ANALYSIS QC

Name D.S. De lLgrenzo Date Jan. 5, 1994

GC Check: _DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens were evaluated for NO, and NC; 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 Tiquid 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 per%ormed #%r the 90-day
leachate, with percent Relative Standard Deviaticn (%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 _NO,_%RSD _NOQ,_%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 g

/A43 J&




WHC-SD-WM-DP-054 REV O
ADDENDUM TA
ANION ANALYSIS QC

Name D.S. De lLgrenzo Date _Jan. 5, 1994

QC Check: _SPIKE RECOVERIES

COMMENTS: Matrix spikes are used in to indicate overall accuracy for a givén
matrix. Spike analyses were not performed for the NO, or NO, determinations.
In the absence of spike recovery data, performance of the LSLoratory Control

Standard (LCS), or blank spike, shall be considered. Results outside of the

control 1imits are qualified as estimated or unusable based on the judgement

of the reviewer. In all cases, the LCS recoveries were within the applicable
control 1limits.

ACTION: No action required.

sample # constituent value/qualifier

/-4
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WHC-SD-WM-DP-054 REV Q
ADDENDUM 1A
Am-241 DATA ASSESSMENT

DATE 1-5-94 SAMPLES/MATRIX
REVIEWED BY  A. T. DiCenso .72
LABORATORY 222-5 A
CASE # Grout Test Project
SbG # 241-AP-102
DATA ASSESSMENT SUMMARY
Am-241

1. Chain of Custody 0
2. Preparation Blanks 0
3. Duplicate Analysis 0
4. Tracer Recoverieé M
5. Other Quality Control N/A

0 = data had no problems

ﬁ = minor problems, data may be qualified

G597-Gb02
G606-G610
G614-G618
G622-G626
G630-G634
G637-G642
G698-G701
G720-G723
G747-G750

data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: Results calculated from inadequate tracer recoveries were

qualified as unusable.

MOTES: The data were validated according to RCRA lLevel B criteria,

o Refer to the corresponding attachments for explanation of any problems.

00038



WHC-SD-WM-DP-054 REV O

ADDENDUM 1A
Am-241 QC

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 reguired.

sample # constituent : value/qualifier

|46
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WHC-SD-WM-DP-054 REV O
ADDENDUM 1A
_Am-241 OC.

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.

sample # constituent value/quajifier

Y/ 1
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WHC-SD-WM-DP-054 REV O
ADDENDUM TR
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.
A1l grout.results within each leachate time interval were either non-detect or
near the detection 1imit; therefore, the reported data were considered o be
acceptable with respect to precision requirements.

ACTION: No action was required.

sample # constituent value/qualifier

/f-a8
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WHC-SD-WM-DP-054 REVO
ADGENDUM 14
Am-241 QC

Name A. T. DiCenso Date 1-5-94

QC Check: _TRACER RECOVERIES

COMMENTS: Tracers are used in radiochemical analyses to indicate overail
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 unacceptahle tracer
recoveries.

sample # constituent value/qualifier
G597 Am-241 < 6.37E-6 uCi/ml R
G598 Am-241 < 6.37E-6 R
Gh99 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
Gh10 Am-241 < 6.37E-6 R
Gh15 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-5 R
G641 Am-241 7.64E-5 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

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

AODENDUM TR

Tc-99 DATA ASSESSMENT

SAMPLES/MATRIX G597-G602
G606-G610
6614-G618

DATE 1-3-94
. P A
REVIEWED BY A. T. DiCenso ol e
e
LABORATORY 222-S
CASE # Grout Test Project
SDG # 241-AP-10Q2

DATA ASSESSMENT SUMMARY

i. Chain of Custody

2. Preparation Blanks
3. Duplicate Analysis
4. Spike Recoveries
5. Other Quality Control
0 = data had no problems
; - minor problems, data may be qualified

Tc-99

G622-6626

G630-G634
G637-G6472
G698-G701
G720-G723
G747-G750

0

0

X

X

N/A

data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The data associated with all samples except G720, G/21.

G722. and 6723 were qualified with respect to either the duplicate data, spike

data, or both.

NOTES: The data were validated according to RCRA Level B criteria.

o Refer to the corresponding attachments for explanation of any problems.

JA-S0
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WHC-SD-WM-DP-054 REVO
ADDENDUM T4
_Tc-99 QC

Name A. 7. 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 faor 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.

sample # constituent value/qualifier

JH-s1

C00044



WHC-SD-WM-DP-054 REV 0
ADDENDUM 1A

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 reguired.

sample # constituent value/qualifier

/)1-52
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WHC-SD-WM-DP-054 REVQ
AONENDUM 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 Teached 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 Tisted in the
following table.

Time Period %RSD

21.3%
23.6%
63.4%
73.6%
27.1%
11.0%
5.66%

SDWOo W=D

1

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
1ikely 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 J
G609 Tc-99 7.64E-5 J
G610 Tc-99 4,16E-5 J
G614 Tc-99 4,70E-4 J
G615 Tc-99 5.69E-4 J
G616 Tc-99 < 3.00E-4 UJ
G617 Tc-99 3.32E-4 J
G618 Tc-99 3.60E-4 J
G622 Tc-99 3.20E-5 J
(G623 Tc-99 9.4GE-5 J
G624 Tc-99 5.27E-5 J
G625 Tc-99 9.07E-5 J
14-83
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Name A. T. DiCenso

QC Check:

DUPLICATE ANALYSIS (continued)

sample #

Gb26
G630
G631
G632
G633
G634
G637
G638
G639
G640
G641
G642
G748
G749
G750

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

/HISA"‘.

WHC-SD-Wii-DP-054 REVOQ
ADDENDUM TR
_Tc-99 QC_

value/qualifier

N o LI MNP W DD W g~~~ 00

.55E-5
.48E-5
.22E-5
.85E-5
.40E-5
.22E-4
.80E-4
.50E-4
.31E-4
.84E-4
.79E-4
.84E-4
.73E-4
.12E-4
.08E-4

1-3-94
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WHC-SD-Wi-DP-054 REV O

ADCENDUM 14
Tc-99_QC

Name A. T. DiCenso

QC Check: _SPIKE RECOVERIES

COMMENTS: Matrix spikes are used in radiochemical analyses to indicate

Date _1-3-94

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 Timits 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
G597 Tc-99
G598 Tc-99
G599 Tc-99
G600 Tc-99
G601 Tc-99
G602 Tc-99
G606 Tc-99
G607 Tc-99
G608 Tc-99
G609 Tc-99
Gol0 Tc-99
Ge2? Tc-99
G623 Tc-99
Ge24 Tc-99
G625 Tc-99
Gh26 Tc-99
Gh30 Tc-99
G631 Tc-99
G632 Tc-99
G633 Tc-99
G634 Tc-99
(G698 Tc~99
G699 Tc-99
G700 Tc-99
G701 Tc-99
G747 Tc-99
G748 Tc-99
G749 Tc-99
G750 Tc-99

/#-55

value/qualifier

AN A A AN AN AN

SR WA WWw WO~ 00W NWLW A IR OO0 e e poed e

47E-5 uCi/ml
.45E-5
.45E-5
.45E-5
.46E-5
.53E-5
.26E-6
.56E-6
.23E-5
.64E-5
.16E-5
.20E-5
.40E-5
.27E-5
07E-5
.55E-5
.48E-5
.22E-5
.85E-5
.40E-5
.22E-4
.14E-6
.94E-4
.79E-4
.64E-4
.06E-5
.73E-4
12E-4
.08E-4
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WHC-SD-WM-DP-054 REV O
ABDENDUM 1A

WET CHEMISTRY DATA ASSESSMENT

DATE 01/04/94 SAMPLES/MATRIX G597 - G602
G606 - (610
REVIEWED BY  J.D. Franklin (A ‘/*r/‘?a G614 - G618
v G622 - (626
LABORATORY 2225 G630 - (3634
G637 - (642
CASE # GROUT PRODUCT TEST
SDG # 241-AP-102

DATA ASSESSMENT SUMMARY

_ToC
1. Chain of Custody/Holding Times 0
2. Blanks X
3. Laboratory Control Sample 0
4. Dupiicate Analysis 0

0 = data had no problems
X = minor problems, data may be gualified
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. A1l 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’ leve] criteria.

[ <56
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WHC-SD-WM-DP-054 REV O
ADDENDUM 14
WET CHEMISTRY

Name J.D. Franklin Date 0]1/04/94

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 Teach 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.

sample # constituent value/qualifier

(157 000050



WH = -\ Ii= D.: 5
Ceom oo i REVO

WET _CHEMISTRY QC

Name J.D. Franklin ' Date 01/04/94

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 Tess 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: Contamination in all blanks made necessary the qualification of all
positive results as undetected.

sample # constituent value/qualifier
G597 TOC <5.50 ug/ml U
G598 ToC <5.50 U
G599 TOC <5.50 U
G600 TOC <5.50 U
G602 TOC <h.50 U
G606 T0C <5.50 U
G607 TOC <5.50 U
G608 TOC <5.50 u
G609 TOC <5.50 U
G610 TOC <5.50 U
GA30 TOC <5.50 U
Gbo31 TOC <5.,50 1]
G632 ToC <5.50 U
G633 TOC <5.50 U
G634 TOC <5.50 U

/458 =



WHC-SD-WM-DP-054 REV O
ADDENDUM T4
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. Al1 LCS results must fall within the control Timits 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: A1l criteria were met.

sample # canstituent value/qualifier

/52 000052



WHC-SD-Wid-DP-054 REV O
ADDENDUM 14

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.

sample # constituent value/qualifier

/#-60 000053



WHC-SD-WM-DP-054 REV O
ADDENDUM 1A

WET CHEMISTRY DATA ASSESSMENT

DATE 01/05/94 SAMPLES/MATRIX G698 - G701
Py G720 - G723
REVIEWED BY  J.D. Franklin UM’J,; ;/w/ i G746 675G T

.
L1~

LABORATORY 2225

Jses

CASE # GROUT PRODUCT TEST

ShG # 241-AP-102

DATA ASSESSMENT SUMMARY

_ToC
1. Chain of Custody/Holding Times 0
2. Blanks 0
3. Laboratory Control Sample 0
4. Duplicate Analysis X

data had no problems
minor problems, data may be qualified
data qualified due to major problems/some data may be unusable

2O
o n

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, G743, G750) which contained all
positive results and were found to be out of control limits,

NOTES: The analvses 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.

/ﬂzei
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WHC-SD-Wi-DP-054 REVO
ADDENDUM 1A

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,
ctay, 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 lzach 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

/162
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WHC-SD-WM-DP-054 REV O

ABDENDUM T4
WET CHEMISTRY QC

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 Tess 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 nmet.

sample # constituent value/qualifier
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WHC-SD-WM-DP-054 REV O
ABOENDUM TA
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. A1l 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: A1l criteria were met.

sample # constituent value/qualifier
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WHC-SD-Wi-DP-054 REV O
AODENDUM 1A
WET CHEMISTRY QC

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 1ab, 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 Timit. This
interpretation of the duplicate data, however, cannot accurately determine
whether the imprecision encountered with the analyses is due to method error
or sample hetercgeneity.

ACTION: A1l analysis series with detectable results were qualified as
estimated.

sample # constituent value/qualifier
G699 TOC <5.50 ug/ml UJ
G700 TOC 7.70 ug/mi J
G701 TOC 11.0/ug/mt J
G721 T0C <5.50 ug/ml UJ
G722 T0C 7.15 ug/ml J
G723 TOC 8.80 ug/ml J
G748 TOC 7.10 ug/ml J
G749 T0C . 9.30 ug/ml J
G750 T0C 15.0 ug/ml J
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WHC-SD-V‘J’M-DP-O&# REVO

ADDENDUM 77
WET CHEMISTRY DATA ASSESSMENT

DATE 01/06/94 SAMPLES/MATRIX G597 - 53602
- G606 - G610
REVIEWED BY J.D. Franklin { ﬁk f/ & / “f G614 - 618
\ G630 - 3634
LABORATORY 2228 G637 - (647
CASE # GROUT PRODUCT TEST
SDG # 241-AP-102

DATA ASSESSMENT SUMMARY

_pH
l. Chain_of Custody/Helding Times 0
2. Laboratory Control Sample 0
3. Duplicate Analysis ' 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.

NOTES: The analyses were conducted in accordance with 222S laboratory
Procedure No. LA212-102/C-5, at the 5-day interval. The data were esvaluated
to 'B'level criteria. A

//} ‘66
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WHC-SD-WM-DP-054 REVO
ADDENDUM T4

WET CHEMISTRY QC

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 fraom 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 far 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
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WHC-SD-Wh1-DP-054 REVO

ADCENDUM T4
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.

sample # constituent value/qualifier
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WHC-SD-WM-DP-054 REVO
ADDENDUM TA

WET CHEMISTRY QC

Name J.D. Franklin Date 01/06/G4

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: A1l criteria were met.

sample # constituent value/qualifier
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|#-69 000062



WHC-SD-Wii-DP-gs4 REVO
LICENDUM T4

WET CHEMISTRY DATA ASSESSMENT

DATE 01/05/94

SAMPLES/MATRIX G698 - G701

7 N
REVIEWED BY  J.D. Fraankh‘nswd '/5/"?‘7

]
Al

LABORATORY 2225

CASE # GROUT PRODUCT TEST

SDG # ' 241-AP-102

DATA ASSESSMENT SUMMARY

_pH
1. Chain of Custody/Holding Times 0
2. Laboratory Control Sample 0
3. Duplicate Analysis 0

0 = data had no problems
X = minor problems, data may be qualified
M=

G720 - G723

data qualified due to major probliems/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’leve] criteria.

Jp70
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WHC—SD-WM—DP-054 REVO
ADDENDUM T4

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

L
000064



WHC-SD-WM-DP-054 REV O
ANDENDUM A

WET_CHEMISTRY QC

Name J.D. Franklin Date 01/05/94

QC Check: _1ABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the
overall performance of all steps inm the analysis, including sample
preparation. A1l LCS results must fall within the control limits of t 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. ResuTts associated with an LCS recovery of < 50% are
qualified as unusable.

ACTION: A1l criteria were met.

sampie # constituent value/qualifier
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WHC-SD-Wh-DP-054 REV O

AUDENDUM 14
WET_CHEMISTRY QC

Name J.D. Franklin Date 01/05/94

QC Check: _BUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The Teached 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 hetzrogeneity.

ACTION: A1l criteria were met.

éamp1e # constituent value/qualifier
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