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105 K-Area Basins Customer 

PART II - SB SAMPLES 

Sampling and Custody Data 
Sample Data Summary. 

Number 065WQL 
Number 066WQL 
Number·069WQL 
ID. Number 0343WQL 
ID. ··Number 0344WQL 
ID. ·Number 0491WQL •· 

UHDIGESTED SAMPLE ANALYSES (SAMPLE 3916) 

Acid Digestion 
Tritium 

ACID DIGESTION ANALYSES (SAMPLE 3916) 

Inductively Coupled Plasma Spectrographic 
Total Alpha 
Uranium 
Plutonium 
Americium 
Total Beta 
Strontium 
Gamma Energy Analysis 

UHDIGESTED SAMPLE ANALYSES (3943) 

Acid Digestion 
Acid Digestion 

(06-02-93) 
(06-10-93) 
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•. 7 
. 14 

39 
. 91 
158 

.'o, 215 
268 
317 

360 

3Eh 
366 

404 
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408 

411 

412 
427 
431 
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449 
461 

. 468 
472 

486 

487 
490 

,; ., 2 



·., .. ,· 

_J 



•<-;'" 

I·' 

--.-:, 

•.' 

WHC·SO-WM~OP-045 
REV 1 

ACID DIGESTION ANALYSES (3943) 

Inductively Coupled Plasma Spectrographic 
Inductively Coupled Plasma Spectrographic 
Total Alpha 
Uranium (06-04-93) 
Uranium (06-16-93) 
Plutonium (06-03-93) 
Plutonium (06-16-93) 
Gamma Energy Analysis 

UNDIGESTED SAMPLE ANALYSES (3976) 

Acid Digestion 

ACID DIGESTION ANALYSES (3976) 

Inductively Couplea __ Plasma Spectrographic 
Total Alpha 
Uranium 
Plutonium 
Plutonium 
Americium 
Americium 
Total Beta 

(06-15-93) 
(06-16-93) 
(06-16-93) 
(06-17-93) 

Strontium • • , • 
Gamma Energy Analysis 

UNDIGESTED SAMPLE ANALYSES (3853) 

Acid Digestion 

ACID DIGESTION ANALYSES (3853) 

Uranium 

.. 

(06-02-93) 
(06-11-93) 

493 

494 
508 
521 
526 
529 
531 
550 
562 

574 

575 

579 

580 
595 
602 

. 606 
618 
635 
647 
656 
661 
665 

679 

680 

684 

685 
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RESULTS FOR THE FOLLOWING SAMPLES ARE PRESENTED 

O344WQL- 1st quarter 93 sandfilter backwash pit sample. 

OO66WQL- 4th quarter 92 sandfilter backwash pit sample. 

O3~3WQL- 1st quarter 93 sandfilter sand sample. 

OO65WQL- 4th quarter 92 sandfilter sand sample. 

OO69WQL- 4th quarter 92 sandfilter backwash composite sample. 

O491WQL- Annual center of basin sample. 

O345WQL- 1st quarter 93 sandfilter backwash composite 

53-O32-O4-Special sandfilter backwash pit sample. 

SB~7OE- Special sandfilter backwash pit sample. 

5B-76A- Special sandfilter backwash pit sample. 

5B-76A- Special sandfilter backwash pit sample. 
; ·, 

.... . i' .·• ·-.· .. : 

sample. 

All available supporting information is presented in these documents. The 
samples wer.e run with LMCS standards. and all standards were within limits . . . . ' . . 

The package is not a complete data package due to the fact all samples were 
run as process control samples and not to protocol. 

Jct:. c4J iJ:r/9..,. 
R. E. Vogel 
Project Manager 
222-S Laboratory 
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REQUEST FOR SPECIAL ANAL VSIS (RSA) 

Semple Origin 2. Date Submitted 

1-12-93 
K-AREA BASINS 3. Dete Required 

2-15-92 
7. Customer ID 

9. Determination 10. Expected Range 

Pu 238 & 239/2 0 

Sr-90 

4. Requet1ter Neme 

M.A. GREEN 
5. Requet1ter Phone/MSIN 

3-1463/ X0-35 

12. Volume of SemplH 

6. Charge Code/Work Package 

El1456 

13. Protocol• 

Ja...Nona 

__ NOA-1 

(2) petri dishes 
(4) 500ml bottles 

__ CERCLA 

__ RCRA 

__ Other 

14. Semple Type 

__ Solid 

==:~tio~ \ 
XX Soil 

__ Water 

_Sludge 

XX Slurry 

__ W111te 

__ Other (epeclfy) -----------------

__ Specify ________________ _ 

1 8. ProceH Knowledge/Known U1ted WHtH 

XX... Unknown 

_ Known (Ple111111 attach li• tl 

_ PreYiou1ly 1ubmitt11d for thi• Project 

HPT 

Reeding 
(Cont11ct/Uncorr11ct11d) 

%U mR11m/hr 

t-------------+--------------1 18. Dl11po1ition of Wet1t11 

__ Return to Client 

..XX. Oispo1111 per 222-S Procedur1111 

__ Other 

Det11 Di1po• ed: 

t-------------+-------------1 19. Addltionel Information 

8 
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REQUEST FOR SPECIAL ANALYSIS (RSA) 
REV 1 

1 . Sample Origin 2. Data Submitted 4. Requester Name 6. Charge Code/Work Package 

5-12-93 M.A. GREEN 
·- 1 OOK BAS I NS 3. Date Required 

PRIORITY 
S. Requester Phone/MSIN 

3-1 ~.53 / X0-35 E11456 

7. Customer ID i\ii}Ii::::::J:!'.;:I::~I~:et:!!?::~Jett:fitiIJI 11 . Number of Samples 
13. Protocols 

·XX None 

__ NQA-1 KE SAND 4 

l<E NLOP 12. Volume of Samples __ CERCLA 

r::....!..!==---.....!.!!KW=-' ...:.:S~At~m---=....LJ.~tte~~~~~sftfi:;7:4 2 - 50ml petri di h _ RCRA 

9. Determination 10. Expected Range 

T TAL ALPHA 
Pu-238 

Pu-239/240':© ; (See be ow). 

,.. -90 -----------+----~~---------1 
Affl-241 

Uranium 

20. Chain of Custody 

··-
__ No 

_x_ Yes Number: 

UN TWO INDEPENDENT 

an 

2 - 250ml bottles _ Other 

_Solid 

__ Gee 

__ Soil 

_Weter 

_ Solution _ Sludge 

...XX. Slurry 

_Waste 

_ Other (specify) _____________ _ 

15. Storege Requirements 

__1X None 

_ Specify _______________ _ 

18. Process Knowledge/Known Listed Wastes 

__!_ Unknown 

_ Known (Please attach list) 

_ Previously submitt11d for thi11 Project 

Disposition of West11 

_ R11turn to Cli11nt 

...x.__ Dispose per 222·5 Procedures 

_ Oth11r 

Date Disposed: 

SEE STAN CATLOW FOR ADDITIONAL INFORMATION 

*NEED PRIORITY TURNAROUND ON SAMPLE #0344WQL* 

Impact Level II, Safety Class III 

BC-8700-181 (03/921 
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Semple Origin 

,JS K-AREA BASINS 

•'<.· 

REQUEST FOR SPECIAL ANALYSIS (RSA) 

2. Date Submitted 4. Requegter Name 

5-7-93 M.A. GREEN 
3. Date Required 5. Requester Phone/MSIN 

6-7-93 ~lXix~RRKNx 3-1463 · 

WHC•SD•WM•OP-045 
REV1 

6. Charge Code/Work Package 

Ell456 

\,: .... ·.·. -········· ,.,.,., ;::::., __ Solid __ Soil XX Slurry 

__ We9te 

;: ,f,j,::\\':/''•,:::·;:;;;:,:::: ~ __ Solution __ Sludge 
,;+:;:::j::::i::j=:::::j::i:::.~ JJ:tlli:ft)f\:r,\(/j<:\ . - Gee - Weter 

1-------------+.,ill,(&2{ti[µt=;,}..-,2Jfilj:/i,§1\}=±}filillfr:=\J Iii:: _ Other (apecifyl --------------

9. Determination 

Pu-238 
Pu-239/24A 
Tntal Alnha 
s r-90 

Am-241 
U-238 

10. Expected Range 

J 

.XX.. None 

· __ Specify ________________ _ 

18. Process Knowledge/Known Listed Westee 

~ Unknown 

__ Known (Please attach liatl 

__ Previously submitted for thi11 Project 

?,f=f4-1--~~L....l--------~------------117. Survey Reeding 
**IMPORTANT** <J A I-(') (Contect/Uncorrectedl 

~~LS>~ 't ___ q_o_5__._ __ mRem/hr 
Please provide me with the NET WEIGHT SOLIDS DRY HPT 

1--o_f_t_h_e_s_a_m...;p;_l_e_a_n_a_l...;y;_z_e_d-+--------------l 18. Disposition of Waste 

***See Stan Catlow for additional Information 
__ Return to Client 

_X_ Dispose per 222-S Procedures 

__ Other 

Date Disposed: 

1-------------~-----------I 19. Additional Information 

SEE STAN CATLOW FOR INFORMATION 

Impact Level II, Safety Class III 

,- .. :·::.·-
~ •. . . 

! -~ 



t~ 
·CF;r•· 

. ,.-., 

.. : ,· 

. ' : \;: ·• . '. : 

Westinghouse 
Hanford Company CHAIN OF CUSTODY 

. custody Form Initiator .MAR'(' .ANN GREEN 

c~ny contact MARY ANN GREEN 

Project Designaticn/~ling Locations 105KE AND lOSKW 
QUARTERLY BASIN SLUDGE SAMPLES 

:-,<~ :;. . 1,-,:. 

:·-,__,;·i-~-~ './~: .. 
. ... -

33 

Telephone 373-1463 

Collection Date 3-31-93 ....::....aa.=__,:;. ___ _ 

WHC-SO-WM-DP-045 
REV1 

Field Logboolc No. ________ _ 
Ice Chest No. _________________ _ 

Bill of Lading/Airbill No.---------------- Offsite Property No. ______ _ 

Method of shipnent PLASTIC SAMPLE BOTTLE WRAPPED IN PLASTIC INSIDE A METAL SLIPLID CAN 
INSIDE A DOORSTOP CARRIER IN THE N-55 OVERPACK DRUM 

Shipped to 222-S LABORATORIES. 200W AREA 

Possible S~le Hazards/Re111111rlcs RADIOACTIVE 

See Sample Analysis Request for individual containers and analysis. 
S~le Identification 

5~t0343WOL 
. 1.s;.s=0344WOL 
S~ 1 0346W0L 

{l PETRI DISH }; KE S"/J./J 0 
(1 250ML BOTTLE ) 

1

tb l'JLOP 
{l 250ML BOTTLE ) kW pJ( oP 

(I· PETRI DISH ) k::: kc,l sAuo 
Field Transfer of ciistody Chain of Possession (Sign and Print Names) 

Date/Time: 

Of;-}d... 43 /'5 ~~5 
Date/Tiae: 

Relinquished by: Received by: Date/Tiae: 

Final Sanple Disposition 

Dispasal Method: I Dispased by: I Date/Time: 

Cmments: 

EACH SAMPLE IS IN IT'S OWN SLIPLID r~~ AND DOORSTOP CARRIER. FOLLOW INSTRUCTIONS ON 
ATTACHED RSA 

A-6000-407 (12/90) {EF) liEFD61 
Chain of custody 

13 
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.:.:_.:-.·•' 

SUMM BATCH CALIB INSTR STD BLK SAM DUP SPK SAMP DUP STD 
SHEET SHEET SHEET PRTOUT 

Gppr/ 01 { (G-Sl1-II t / t -t ✓ 
I 

J.i/c.. ).i/~ )I G. k q No.. ✓ Al '1. N/'l ,jq - t7Ci 1v/o. 
u.-s;, I l.G- ~1.S-1~7 v,. 

/~ f{ klc.. tv!r.i. ✓ N1r... / Iv G. 1vlri. "'la. ~ila. 1/Q 
G.lQ-L,t 

, 
,·✓ / . I I 

Ada. /i/K< ~/q ;Jq_ LG-S'll-1\f / t, 4. / ,/ /t/,'1.. ✓ /y 4 

GT-5°/JJ fo-5lFf-/d I I NCi.. / Ju/ct N/q Nq 
I 

,1,/r,, }.i/c. it/4. Nfc. i/Q_ V 

Pti. ~,J,pj (e,_ - o/'/3 -/ ~; J J./c. ' ✓ v' ;~ 'l ,./ I ){{q ;;'< 1)q ;/q V ,'-/ '< 
. -. 

.• .·' 

/ ✓ .I /.J q_ J 
·, 

N'/ct idc\ N!r.. Nf1 4tt ~ 1/ (a. -Sb3 ··/ fl; N/t ✓ /.J,r-1. 

5r~Yh~ Le.,' 1-_ 1<;--/V I ✓ k G.. 
.I ¼/cl Ji~ /v q_ J N'1. }JG. )dr,. i/c.. 1J<t 

I I 

:E :c 
0 • CJ) 

lJO 
m' <:E 
~~ 

0 
-u • 0 
.,:i. 
en 



I 

(' .. •,,: .. · .. 
. . ~- ' '. . . . 

r. 

/( - 4 l"fl{ h{j.l /'IJ 

CUSTOMER [O: oo &.f lJ Q L 

I I s1~~Jc:iyl · 
I Ld I.J. /J 'G. 

I Gppr/07R /.J G. 

I Ld IJ. liB¥o -~J., ~ 
I 

ll__-!30j L. iD1-l~ I 0'{./~-73 
i 
I (dJ .. b. 

1fl'n3 . 
I [Ho/-1.J~" 
I 
I tlJQ.J"c_;;' 09-,fi,3 

C..s /j., 9t Yi 
eo ,o 9'i. J{ ;:: 

Qtd.J/ k/'t 

I [~ IS'{ Al '1. 

I l 4. l!,T k[~ 
ts IV{ k[G. 

I h,~.s1 Ir Ci. 

Sh /~>-
, . 

/vi G. 

ZrJ 1. JJ. Ai,~ 
Q T-sdJj <Y{-11- U k 4. 

\ ld I.J. 
, 
At~ 

pl{ J.Jf ol{-v-n Ai'! C(. 

I 
I 
! 

ld l.JJ. 

1'4 if;<; /ro O'/-lf-1.3 

... 
c 

5S.U~-HJ/e 

/0/. I? 

% 

~ 
% 

,. 

% 

. :::_._•'•-. '.-.,i:.:.:-.t· 
.'· 

SAMPLE PREP.: Gt, J .:l~J lJ.}i ,\ 1\ 
i : 
I . 

I . 
I 

SAMPLE RESULTS I 
rri 0~ I 

I 

I 51thi-tk I I I I I l I i ' 

[8~04·-/bo/ 
: 

roJd ,ti1A'" 
'.,. J.. (1 

EJ~ci-q¥~( 

J~'/1._(3 G la. I 
lf4o~-IJ1~ 

.. 

J..,syo1 . Pti/J 
. 

I . 

' 
J v~l 1.r Pu/J :e: ,. 
/. ~s-£'" pi..i/J -· I Q) 

'" 
3 oa Lo· P(i/J I 

..... , 
i D9' I 

J.i"'£"" P(i/J ~~ I 
t. 1,VDf....,_3 Pci/.J 

I I g 
<-.f.9/ {"'J !'u/J .. 2 i 
<4.3.\E.H Pu/J I 

I.Ill 
I 

}S/.;Ofrl~S3 I 
VI.H..d let{'1 I 
H'tO~·JB4 I 

/,.J1 t.. ·I ~ci/J i 

HV'~·Jjj~. I 
/.// [ 0 {if.i/J 

I I I I 

..... ··~ i: .- :· 



. "' . 
' .. ·· •,·,• 

: .SAMPLE PREP.: 4C
11J J,j'i:J7;c)~ 

' . 
SAMPLE RES UL TS 

; 
K-~t'ff{ /JQJ/l1J rr~L14 

CUSTOME~ [O; DD ~S /J Q l__ 

-· 
,:•· 

' 

I StG1iJf( r✓ I s(if1-p/e... I I I I - I I 
. ! 

I 

: LJ 1.J lsJ3j~ -'I'll./ .... l u~or-'18~" I I I I I I I I I I ' ! 
.• .. 

/~· .-..:·-
' 

% I ur £ 
0 I 4c,/J I I I I I I I 

: f.t 1-t ""' 
O'l·l.J-H 1~-.31.-. I I I 

- i 

: 1.__d 1J. 1,i/q_ I f.8'1.,o, • .3yu/ I I I I I I I I I I I i 
! 

: .sr '!1ho oy_u u I N/G. I IJWE 0 

IJtih I I l I I - I I I I I I i 
: 

I I I I i I l I I I I I I ! 

I I I I I I I I I I I I I 

I I I I - I I I I I - I I I ; . 
l 

' I I I I I I I I -I I I I I I ! 
I - - I I I I I I I I I I I I ~ i :c I 

i I I I I I I I I I I I ~I 
i 

I I I I I lJU I I m~ 
: 

I I I ::: 3:' I I I I I I .···· 

' ; 
I I I I I I I I I I ~-, . ,, 

I 
I 

I 

I I I I 
,. 

- I I I I ii ; 

i I I I I I I I 
I 

I I I I i ~ 
; 

I I I l I I I I I 
I 

I l I I I I I I I I 

I 

I I I I I I I 
I 

I I I I I I I I I 
I I I I I I I I I I I I I I 

•·r-•· 

i. 
i-



, 

(pp.-OH LG-S/9-lf t ,, 
k_ Le.. - gS-10 'f 

ii_to..-i, I Lq-s'lr-11-.1 

Qr /-· -_t;o '! -/a, 

fl '1~yfrrJ ~4~J()) .. ,ri 

P1t1.J~/yo [,; ._j03 .. 1.5-y 

l/'1- 'L, '(( LCi -SO:>· jJ~ 

f•·· rt/yo LCt-1.JJ-Jof 

·. _,. :, 

. :·.,··., 
·, •' 

... -: ~~ ,:· . . : .. : .. : . : . 

SUMM 
SHEET 
✓ 

j 

✓ 

../ 

✓ 

✓ 

r/ 

✓ 

BATCH CALIB 
SHUT SHEET 
N 4. 1.J'I. 

I I 

uf~ he.. 
I I " ct. 
I ✓ Iv 0.. 
I j' Ai [{ 

,\I/ G ✓ 

1' 4 ✓ 

Iv q ./ 

· • : · . :: r·: · ·. · ; ,1'"•- · 't••r. r~ ci: , ,: _, • ... , '· •· • •• :_. •• • ... - .-:· •• : • 

.. . . ·•· ftt1~1.l1lf11JP1 .. q1t;H.tt· ':._--,',·· _:_. .. · ·:'- : ·.,, .. ·_.: : .... 
·,_: 'r_·-· • .. ~J.l-,'..,.~ ..... :~¥J,;~i,.J .. mfli.-.1•;:J·,i} ___ : ··:···_·t .. ·.· :··--~-.-··: .· . . : .. -'·. . ~ -., t. • • . .'. 

INSTR STD BLK SAM DUP SPK SAMP DUP STD --~.--. - . 
PRTOUT 

At/~ k(c._ 
I 

,/ J.(Ct "1 ft /rJ 4. -;,/4 Ju/ct /v,G.. 

1-i/c.. ✓ I 
✓ k /a. >.i/a. 111/r... AJ/"-/liiC.. N q_ 

✓ ✓ ~('1. ✓ ,{/~ 
I 

Ji/a. ;,,('1. N ll k,r.. 

/v !ct ✓ 
I 

)J q_ 
I 

N/ei. N/q At '1. ✓ /i1, 'I. )t,~ 

J -./ In. J ~'/'1 k 4 J.iq Nfc.. >-tfrt 

/ J 
I 

✓ ;1G. )l/4 N/'t kl«-Iv a.. .~ 't 
I / / I k,4. i(ct 1,Jri V ){ q_ 

"' ft 
At Ct 

~,G. ✓ h G... I Ai4 /.i/!1 J.i/4 1-J(q J/h 
~ :c 
0 • (I) 

:DO m:E 
:=s: 

I 

0 
;g 
,ia. 
en 



.. 
.. · .. 

:.{ ... 
' -~· ' . . . . . ' . . 

·.,·:,_·· .. ):·-', ·(:: 

SAMPLE PREP.: ac;cl J;'ftJ-frtJ~ 
( 

K-Qtcll ,EQS1tu 
SAMPLE RESULTS 

t.'in• 07. 
CUSTOMER ro; o o~i_fJ QL 

.5-IG I\ Ir~ ,,J SG.l'.i.Pt 
LdIJ. hfq l 'lt· 01 ~tcvf 

4.pp,~/01( ,.,·re;_ T°i.1?l'V' ({ 
,. 

Ld I.J SJ)yo-~{~ 1 H~0 1-"Y't 
4-JCJ·,, Of-lH3 /0{ J..)( %} J.ji{. [ ,t._ fl/ d.. ' 

(rJ 1.J. 
t-1.HJ 

[iW/-1.J1L.. . l'lScJl-1..HI.... 

di.Q o; -1.J )_) 
~ 

Cs n1 q~_9g 7c y .. fo/[-11 f(.•/r;._ ·• 

Ct 40 7i-1~ 1a S. 1f'E. I~ f(i/fi. 

QI\ 111 NI 'i. fD¥£..i-1 f(i/c_ 

£1dJ"1 As/a. 7, 95[ fl, A)G. 
, . 

t.lt. /f"J !u/a ¥. P ... E. ,11. Po/a. 
.SIJit..r IJ/a 1. '{'{ E iJ·. pu/c.. --··. 

l'IJ, r1 "'la. tu¥ l ,,, lti/G.. 

(JJ). 
1/-1.l.-'iJ rni)7-,~n l'iJW-Jl..l/ 

ur <Jf1f'(J /b/. 94, 1{/ i- ~f l 11 
4ti /u. 

t.,GAl.J. 5)3'/0-Jjj ~ a~o l-3jJff· 

,~ lJ1/'fO d f l-o ~ 3 10;_~'( ¼ 1-~~L'' ~a/J 
Pit 1.Jt 1q/Ci. 

d ie.'./J Ot-lO ~J %'. ~/ l 
41, 1.). HJK1-J.jj4, {'[40/,}}3( 

p1,, i,~~/'fo Of-/b-.'ij rn.oJ % l7J£fl rw/J 
p't 1-i;r h/r.. . ·'f_ 

..,.;.-t ~ ~d/t Jo c/c .. 1t n,; ~ t . 
c.,:, · ... · .: 

... :: <~•;,:.: _:·/;'>::=·._:;:::.:'.'.'\ 

I a+ L_ 

·~ 

.< 
- :f 
..n 

• ·en _..., 
!!]':f ... ,-. 

l'""I 

""O 
J.,.. 

ti; 

. ·./ 

-:·---·' 

._ .·,::--. 

• -i~ 

.··-· ....... _ 

,: : . ':': 
·r. 



: ·:. _.:.. . /"•. '·. •' · . . /{ ' . 
.. •'. : .-;":·, ; < .. "_.:. ; ·.··•"'l .: 

.. 
K- ~ /"ff.t_ .PQJ/IJJ 

CUSTOMER ID; 00 ~-w Id Q l 

S-lei~efr.rJ ' Sc. '1-p/e. ~ .. 

l.d l.J. .S.fl.3ft; ~1/!1+- £8~V7-HtL 
Ot1 Vt O'{-V·Y3 7 ~, .3 ~ /0 .3. ltJ-E.. f/ 

(CiL I..D. f513~--;1Jr [8"~-0 7-J~U I 

-~•- rtf~ll Ofl-1-U ?o/.!JO % 1,d'( t. II 

.. 

';.·.,_ 

.. 

SAMPLE PREP.: {,fc;JJ,Je.J /1d11 

SAMPLE RESl:JL TS 
f_'{i"O'( 

4tih 

4eib 

.. 

. 

~ 

.re -, . tJ ·. 
,. 
' 

·-•~' ..... 
... 

~-,;,'~: 

~ 
0 

M ,_ 

i~ 
<s ... ~ 

o-
·tr 
c::;-
~ --

.,·:--. 
. •' 

', · ... =,· .. 

., . I 
I 

I 



-

: .. ·.: .~ ' '. ',•."• ·• .... · 
to ,' .•• 

. . : :_. :,;·. 
: -~ •; . • .. : . .:..,., .. ·.•:. 

SUMM BATCH CALIB INSTR STD BLK SAM OUP SPK SAMP OUP STD 
SHEET SHEET SHEET PRTOUT 

Lf Ppr/o1( Je,._-:J/1-lfl ./ I ),A !J/ct N/Ct 
/ ,JG. J.J/q ~/q_ - 1-t/ci.. NI~ Ai"- 1'I ct ~ 

l (u- ~JS-/{)1 ✓ 
I 

N/G. ~rq ✓ ✓ ,~ /'l h/q_ i/Q. 1v/q_ N Q. lv,G.. h 
/!_£_ft (f\. --,J'{f-/ I_ I ✓ I j ✓ 

I 

¼ 4. ,I./, c... J ){/4. /J4. N/4 k/ri_ Iv q_ 

Qf L ll -J'08'-/D ( N Ct II 
, 

,,JC{ ✓ NG I 1,t/c{ ~!ct i/ct N/G AJ/Q_ 1/ II' 

A. 'JJ~h~ L4-Sb3 ··Lsi J )/q_ ✓ j / /.J Ct I Jv/G. 1/G. N/4. ~IC(_ N q_ 

Qk h'{( l._4 -.fM -JJ"lp / N/e«. ,./ v/ ./ I 
,v/'l !J(q }tfq !vJq_ 

I 

/Ii c._ V NCt. 

5(' 9° L<:t- 1.)J ·/0 ( ✓ N/~ j )/q ✓ }./4 .I llfvt if~ .k/G. k/q NQ 

i 
9 
fl) 

lJC 
m' 

1r---------1-----+---i---+----+--~-+---i--+--+--+--t-~1<~ 
~~ 

lt---------t-----+---i---+----+--~-+---f---+---+---+--t-~I 0 

l 
~ 

. ·-· 



... ' 
·: ·:-· 

·,·. 

:;• ·,, 

... ·:,_ :/· 

_-;:" ___ ::· 

... 
,.• ·: 

. ,• ,• 

. > -· 

. · ..... ,: 

-:~ :...... .. 

~ 
0 
Q. 

.o 
~;: ,w oa: 
-&-

0 

~. 

' ... 

b{??~ It] LJ;/ 

!/?~~ 11 J b0'6 
~nr-;o~.&1 

b/0>-t ',~1/fJ'I 

rnt-,So~tl 

)/n,J "1 l)f'?-, 

)jfJd 1}-1 1 .J1 ''!, 
,tid ,11 rrl 
~/:>d t1]~f"/ 

?J(?)I J,1-u··fi 
"'9/rJ! ti i ort 

. "frJd 11 l ~1-; 
1/"Qd 1, 1 /.r1 

11Ltt-lo~J,l 

"TJ/-:; 1_700S 

HN,•-Ko,n 

7J l'tS(I"/ 
I~ !7(l {,{'!/. 

/oo( -,SO ~,SJ 

1''i~ 
Jots1 

Sl lnS3H 3ldll\lVS 

··~rzr /'.JJJ : 'd3Hd 3ldlN\fS 

N 

~;~, <r~-<ti-J.o ~rt ""'d 
I 

nt l? ''ml (t·or-J,o olr/~rt 'J ' i 

~ff(--oJ.(SS . f°I r~1 
\ 

1, ~J_, ·to/ fh-}t-lrO l'J 
l1'rl-10Sl.'1 

n-rd, , f ·1 11!J 

b/,Y hs ~1v 
oj~ -S'l.l 1S 

I • 
... ·_; 

b~ _fJ7 ">/1 
bit-( A.rt?iJ 
'blf 
I µfl rJ 
~ 'V /h'1, "I?) 

pt Kh·R6 0~ OJ 
j 8b ''16 /,rlr;J 

fHt-Jro '.11{) 

·dn-toSi1 r1 P7 n-1,1•1, 

%· .87 'j;O/ ~H, -1, o 'I 
f:,k·oMSS · (I P1 

ojl{ )~o/-•dd~ 
~1,, . (--·,-'J] 

-1 
t•Yb~fS' 

7?JrJb~oo:01 H3W01SOJ 
.. Jw~q "!l;l,1b~) 

> 

-::-·.·: ·;· ,. •.· .... 



•,' ,: • r 

• ~. •• r, • • • 
,• 

-
(-Grev_ !YJ,ris 

CUSTOMER ro: 

ld I.J. 

Qht J,.'fl 

(c) 1.J. 

5r 'frhD 

N' 
r it 

OY-1.J-l.3 

Olf-lV(j 

00~9 ~Q L 

SJG)ti('I 
5J3.5"'-'lr!..1-. 

1~.31_ 

531!J~-1jf( 

99. j{) 

SAMPLE PREP.: q l~ 1 __ fl /1 CJ 110 \ 
-

SAMPLE RESULTS 
[. f l;cJ 'l 

.S1t.f.._p/c 

[J4tJf-'ffl.J. 

1a ,.3yt.'' 4t,/J 
[.k~ug--3f 6/ 

% /. ~~ ,/" ~c,/J 

•" 

' 

. _:.' . : -~ ·'-

· ·•· -:_; __ ·. ··:_,._.:_.~_: .. :,\"t-, 

' 

- - -..... - --

e"-••· ··- ------ .... . .. --

·'\·.: .. , 
.· .. · ·., · ... • .. 

]' 

~ 
0 
" rA 

RI~ ........... .. ~ 
-~ 

g 
,;_ 

... -·-. 
,.:_. 

.:'·.-' 

" 

.. 
.. 

.. 
.. 

,. 

' 

.. 
: 

: 

· .. - ' . ,., 



. '~· :_'•:.': ... : ·. ·. ·. . . ··: : -: ; . . .. · . ·~ ·. . . ·. : . :, 

. . . ... ·:.~ ... :_: -.· . . ·:.,.; ::_·· .. -·c:: 

SUMM BATCH CALIB INSTR STD BLK SAM DUP SPK SAMP DUP STD 
SHEET SHEET SHEET PRTOUT 

Qpp,)dTI( ~G-.f/7-/J-/ ·/ ,1/r .. I 1,J~·· h~ 
, 7 

l-i7q_ ).{ r... -k/c._ 4t{ V N f"t. "' ~ 
II Ai 4. 

Tl . ,-f / 
I 

./ [/2 N/4 ;.Jq tvfq Gt1J.J1YlJ ia,, 4 -SDS-/S? /,/jq_ k G.. ✓ ~ G. k a. /.iQ 

i 
I 

'1/ri. ,I ✓ ' ,;!ct 1vlei. t4<t l4 -HS- /0~ J /l{IC.. ¼)c. Nii Ni;_ }J Ci 
I >vl ' ~Ir~ N/q G,rn_ l'i.-Sil-11-.I ./ Mc, ✓ .J / NG. 

, 
AJq ).[Q V 

.:·. 

tiq / 
I 

,.Jc_ k/Q ii~ .. ·.· 
Qr (q_ j111{- /0 I ✓ k,ct. At1~ / ,l,q k ct. V 

h iJ'dro 1/q_ 
I 

✓ ./ N/q 1./~ µ/q J.t/o._ L~ .SIU -/Sf J ✓ ✓ k e,. J.t1~ .•• .. 

G,1. ~1 I (Ci.-J63- /1~- ✓ k1ct ✓ J ~}~ Ni ct ./ ,\J ~ h/q ,/a. h!ct ,,J1 
S,·· 90 le.., °'D ·to( .I ~ u. v !.i/q ~/4 k q J 

'" '1 
N/q ~14 µ/q ~/~ 

)_:.- ..... 

:E :c ,_ .· 0 •• ... -.. -~' : ! 

' en 
:IJ C 
m' .. 
<:E '' ! -3:: I 

C . _·-. I 

~ 
~ 
(11 



.. ... ·. 

: .... ; 

. ! 

' 

. . ~ . . , 

/IJU K -~~jl'lf 

CUSTOMER ID; 0513 i.lt.,~ L 

Id lJ 
' .-//JH OS/} Y.3 

Ld 1.J 

Ld r.J 

(J Lo. 

ltf o;:JH.3 

z,-

Sr 
Si 

Qt 
to 
~-It 

Li 
l~ 
/Ji 

Ft 

~ll 

tr 

N 
CJ1 

s,'I. 

10 1/.K"-. t 

s4'-L (t 
nJi..1-f(H'( 

M.b~1i.., 

EW-.'/-fTOD 

s,o,r I:.. 
tJ 

E.H~f-r,yu · 

/.~I C1,. 
£5.f,J-K7JF 

J yf £() 

¥, 7D £ 0 

ts'fe" 
.3 ~ 7 [ 1-!, 

s.s1 L 
0 

/.S7 E. 1-1.. 

t 1../ E. 
<I 

/. '11 E 1-1,, 

j. 4; [ ,, 

f 9J [ d 

¥, !St.I" 

(.~7t'' 

tS.3 E'
1 

!JL 

'J h 

45:J 

4.JJ 

. · .. •. 
• . . ! -.:. . ' ~.- :, 

.. ·:•·::·· .. 

µCf, 

SAMPLE RESULTS 
[_yj).-.'( 

,. 
\ 

... 

--· .: .. .-... :., ... 

:.-:::."._,_-
,'. ··:. 

0 

• 0 

0 
en 

.. 
; ... 



' .···-. -. " :, . :' . :·'·• .•' :! .. , 
.•·. . ' .. ,, :: : ; ·:. ~:, .. _.:.-.. : ·._; 

~ 

-· SAMPLE PREP.: Qt.ii .u;j~-ff0 ~ 

/oo K Bro;u 
S.AMPLE RESULTS 

l 9.5~¥ 
CUSTOMER ID; o 313 IJq l 

• c;-_:.;;-

si~Arl ,}Gtplc., 
~1cf/it11l 
Src •\ p l... 

(~1 I-J t~314-nrr AJ, i 

3.~, E...11 
I 

H-P ]J~ ~J'J N q_ 

p J.i'{ E. fl.. 4.7'J dG 
s .3 ~3('' I 

, , 
4J J Nrq 

~1 t '(1/ f_ ,i.. ldlj At it 

Afq /.f\f_,, ~1& ,.,JG 
Qq 1,, ftj £0 

1,1 J tv 4 

Pl t 1.3 E. fl.. 
, 

Ji G 4.J/o/ 
"T'". S. I~ l 1

1 
~JJr_cj N ~ I I 

cJ 
0 I 

y_ 3DL ~j '.J ~ q 

K /.S9 £.. fL 41 '.J &,~ 
f..~ 1. ~, e' I 

'iJ 'J k,G.. 

\/ S 9<r t ,, ~·i'.J N 'l 

S 1/Z£1:
1 ~s&· 

... 

f l h q_ 

lJ r. D. 
1/•l} 'l} 

l8S0I - I ~I I lH~'f-/ LI( k,q 

/0/. % 'lo 4C.i/J 
I 

f(T OJ:/f-7j /.Of [o k ~ 

(d I.J. 
¥•lY-'rj 

l'1 Hi- r'tr;v h ~ 
---

JKfD/-1..l~l... 

Gtq_ oJ~,r-H 

tJ /3/ 9t91 1° 
/. fl...f. ,, 4eih k/4 

~ ~o 9g.1/8' % t~, c' 4e,h 
. "'~ 

. -
,. ' ' - . 

•? .:~· ... :·· .. ' .·. ' ·. ··:: ... ; .,' '. -.. :,.- __ : 
. ;· .. ~- .· ' ..• . .. _. . ·,. :·: ·. :-., . ·. .,.' . . .. : .. . : 

,. ,· 

.. ~- . .. .. . ·-
.. _:! . . ~· • . ... ::: . . . . -· 

·, 

( 

~ 
0 

I 

,n 

;09 ... ;;. 
< ' 

I 

Q> 

6 .ii: 
1(,11 

•. ;·,1 
•• •. I 

. . -~i 

.. I 
.. ' 

.• 

·1 



' . .-;,. .. 
: r·· . ··., . -: . 

: . ' ' 
r; ,:· •,, .. 

' --. ,' ....... ·' 

~ 

SAMPLE PREP.: q~;"J .JJ;yof,"ai, 

SAMPLE RESULTS 
/ou J( 5t:i.J/\J £931..t/ 

CUSTOMER ID; 031.HJQl 

\ StG~°Jr.irl Sit~ p/c, JJ1<p/,~t(. 
S ~ Ji.P l--· 

Ld I.JJ. /ti It [9J\1-rt'i'I c~J1.frK81 /: .. :' 

I 

uib 3 i,( f.. _, ~(i& P1i. I.J1/VO OJ". l('iJ N1q ; p .... c' 
pl( ~3g- ~ Q. 

.2. 
L.ti/j s1~c,._ ¼(ib or-ir-v 5.~~[ 

(d [ .. D. ,.J~ £ jJLt-nrz. "J~ 
411.L~I DJ-If~) k1 4- ~- 1tc' ~c:/J At/q_ ,·-

(·d I . .1. Iv 'i. D3~f-r1!'1; At/q 

Sr 90 Gf-lH~ J.i{q, /.63f._d ~~jh tv/ci , ·• - !,~ 

c;;; 

~ i-,,, .. , 
~ ,,: 

fl) 
;,»~ 
I'll< 
~s: 

_!_ 

;j 
• .,.. 

en 

' . 

.. ' ···= -~ ., 

.. 

•.• 

·,, ·;• 



·. ' .. ·' ..... ~ : 

.... ··, '·.' : :.:· . ; 
.. .'• ~ .. • '. 

. -.:.<-: .. : ,·;,"::,·: '··' 
. . .~. .... . . ... . . ' 

.::•.· .. :,. 
,' .. ·. 

SUMM BATCH CALIB INSTR STD BlK SAM OUP SPK SAMP DUP STD 
SHEET SHEET SHEET PRTPUT 

~w/otA l~-s,uSI ✓ ,l.i t k(o. /J1 't 1.i/ft N~ ii ,\/4. N(<i µ/q_ - /-I/a. N~ 
c:l:J J,;,i,~,I I I 

AJq_ 
I 

hfct 
I 

tt/4 µ/ei._ ;;f( JI/[{ ~4._fOq -lf'/ ✓ N~ ¼1ct A/1ct ✓ t-rq 

It. fo ,C,tJ"-10~ / 
( 'I I ,/ ll(u. ,Ja.. ~let AJ/G_ 4/4 /( C\ ~ /Q At ~ ./ Iv c.. 

llP LQ-SQS-IS/ ✓ _/;/ 4. h /tt J h/ct j, 4 v' u/'1. At /q ~k ,.i/4 f...1 q 
·.: ::_.;1 
.. ·' 

lG-:fOK-10 / J ./ 
I 

I ,)r,_ N/q JI/4 /Jc. 1/q QT ✓ ~I CJ. l/ ~ /</ Ct V 

r;__·f_ij_ ~-SYf-Jt.l ✓ ~ <; 
j l· j ~t j i/6. "h "A 1,/e. 

f 
f.J/4 ;. .. :·. :: ··. ~ 

P1i. ~;,,fro le, -_JVj ·· /.H, ✓ N<t ✓ ./ ,4~ .I :; ii(c.. t)ri. hA 
I 

"' fl 
kq 

Q h. l/{{ (r. -SO)·· JJ-{, ✓ N ct ✓ / A!(c-. A1 ct. 
j N(<t f.l/q ti/~ fv/G Jvq , 

5, ~o lG-~~o-/6} ✓ N1:t I ,v [\ Nfc. )Ut 
I ;',JG k/q .Ai/r,, Iv/~ lu/~ " 

:E 
' :c 

'., ·. 0 • i en 
jJ 0 
m~ :: ~ .• -': _.!~ 

• 0 

l 
~ en 



• • •, · •• ·! ._;_ •.• ·{·'' 
:.'~.:•~ ... ~.::';• •I ." ,\•• .• :·• 

I 

,oo K hc.J ,,.,1 
CUSTOMER ID; O.H1/ VQL__ 

Sh~.:Jr. v--/ 
1.riJ1J. ).q_ 

~PP'/ or!( o.r-H ~) )J 4 

fl r..b. hi'i. 

/l~.J .91;111,;,, Of/H) N o.. 

(c. t 1 .JJ. JSJl'J·-1l.~ 1 
k or-,.r-e /iJ'/. 'n J... 1o 

zd 11_ >n. 
ItP <JJ-/'/-'o ,./~ 

Z..r "q 
s,- lq 

Ql Ai(~ 
~(J /..i r;_ 

(!_ It Ai(~ .~ \. 

li . 1,/~ 
l•1 1.Jei. 

Ni N/ij 

h ~,Q. 

~r.. N/~ 
(!_ f 11/~ 
'NJ f/G 

s•.\ 
I 

J, q 

N 

... •·, ,: 
~·:: ··.: ..... ,t '•. ,: 

.. , .. :• 

SAMPLE PREP.: Qcic/ J1JcJ.1; 0 ;, 

SAMPLE RES UL TS 
f_7jlJ .. 

Jc,1.pf<_ 
nJ1J://JO/ 

KL bc.i, .. Ji rk)i- J.!;1, lJD 1-l, de it ,Iv s 0 M1,0H p~~Jf 3cl.l f.. t./~ , .. 
' I ' 

t~~ I.J~8fo1) .. 
f.~Hl 

d 
J i 

(C,JiJ"-'{lYD 

ts1 t ,, JJ 

t93~-t1J5 

. . .. --
~JS l 1 ,.__ bJ 'J 

¥- 1,; l' ~.i'.'J 
'I. &o E. f'I 

I 

~-~ 'J 

J 'l? [fl lu~ 

/.83£13 ~h 
1. '"'2...£ () 0JJ 
t.1/rt_n l(i,J 

/.O'/l 1
' '11 'J 

J.1/ I l I j' 4J '.J 

J. ~/ f..l~ t.1h 
7-Hl.'l 

( 

~J1 
3. Y'! t I I, ~n 
/. i 3 C. I} 

I 

1,J, J 

~ • .r ,l . 

,. 
' 

.. 

.. 

·. 

~-

~: 

·10 i .:- . 
•• "'Iii,, 

- s:: 
0 ,, 
~ 
-· 

. . . .'·:: ~.-: . 

..,._ .. ,_ 

•' .•.:· 

.·· .. ·•·. 

....... ·_.· 

'--••· •. 

,··::, 

-~ 
•• ~:::.c..:~ 

··-- . 

·~ . 

,,.-

·---

.,:._-:-.:. ·. 

.,:'.: II 

.. · ,·. 



... . :: ·.: .. '-· .. ·,_;.·, . ·,,.,,.,.:·._·.;.:· 

' .. ! 

•.··-:· 
_. ·" 

'• 

; 

' I 

I 
. . .- ! 

( 

/DD~ hc.s/lif 
CUSTOMER ID: 051/1 IJO.l 

StGtiJttrf 
Lr.t I.J. h'i 
[<:__P /Ji... 

I 
}d 

p J11~ 

s }fjq 

lt1 
I 

1'1 ~ 
Q5 . Ai/~ . 

Mr.. NQ 
f,o ~,Ii 
PA J.i q 

-- . . kl~ / I 

c.J I 

At~ 

K ~/Q 

/1~ 
I 

Ii ~ 

Sb ~J4 

V 1/q 

Jc 
·, 

kj~ 

7l 1.i/q 
LciJ l,~. 

,Pl•~) 
f.f1o/ - J • .f { 

ltt l)f·JY-n /l>/. 7~ 
(J 1J. JL1•'U 

E. f ii/- j.J p, 

~r!.C\ Cj o l ~s-,y-~~ 9~.7~ 

,--. 

% 

lo 

SAMPLE PREP.: .o~~, .fliJ,j-to~ 

SAMPLE RES UL TS 
E..1J 1S 

.s[it>i_pk 
f.j5jJ~'(7JS 

!X7 l 1 ,._ ~J/J 
/.lJiE._(3 

., 
li.'J/J 

/.j f f..l} 
I . 

l.tJ,'J 

/.OJ E..13 
I 

l,5/J 

J~ 1r El/ IJ~ 
/. I~ L

1
1. ~Jj 

1...1-/ L fl ~J 

/. I_/ E. I) ~1/J 
/.)'ff.'t '1j '.J 
/.51 f.._/L ~9 '.J .-
/.1/ f_ ll.. I. 

~J/J 
/.Dj_ [ ,!J 41:J 
S /1 f_ I\ ~ib 
J.OSEtJ 

'/ 
'd/J 

¥. ~, E.." 
I 

'J IJ 
¥.jD ['t 

I 

tt'j .. 
t.53i..,f -l1J ( 

/.V{f..lL 1<(,h 
l ~30-1J 11., 
l..Ct7l is Pt'.i/J 

,,: 
:i;: J,., . 

-

, . ,· 

.. 

<: 

5 
OJ 

-r1 

~~ 
..&. ~ 

,!, 

1! .,. 
en 

,·,, _1 •• • 

:; . .\ 

, .. 

·:_:_: .. ,.,· 

'•. 

. ~-. ·;-. ·, 



. ' "· . . . ' '' ' ·. ': .: >~ _· ·' :,' ;:'·. ' :, .. : · .. 
... ,\•.: .. : .. '-.·.:· ... ·•,·.· ... ·· .. ·· .. ,. ,_.~----·:·· , .. · ·,' :_-;:,-~_':::· __ '(:!;• 

.'', .. ':t . ·: , '-· . 

SAMPLE PREP.: Q~,J J 1y(J-1,-~11 

. 
SAMPLE RESULTS 

JOO K J;S/IJ{ L1J0-
CUSTOMER m· 03¥{/JQ L ,, I . 

S-h,1/arl 
I 

Sti~1t ·!"fl,~~7c 
jOi, .• /L- •·r•. 

fat l ..b J,n. t.HiJ~8' n1 OJ 1..r-rs.r / 
p.._ 1..r,/,,0 nr-,r-•,j JJ/a. 1, i//l:._ II wh ,,.~~E...f/ ~c:1.1 

(j 

l1(i/J f{.dl..£ 
C ~l,h r~ ~;r Cj"-Jt-U /u Ct ~- '{; E.. 

ldl). Ai 1 n;1.f-Y7Yl.. J./<t .. 

~I\. J.'/( os-,n3 J.11 Ci lf.~¥ [_ II ~e,/3 
f 

Al,u.. 
{d11. AJ'q_ t~51I-f1H 

I 
N ~ 

s,-- ~I) c).J:1n3 kl~ ~. Jl,_ L 
lJ 

4u/1 Ai1a. 

·l 

I ... 

.. 

-

-

•' 
' 

-·····-':·· ._ '·•: 

..:;• 

<. 

:r .,.,. 

ri. 
~ 

(i') 
,.,; - ,.., ,~ 

..... ~ -.'..'" 

,!,, ,, 
J... 
~ .. en 



... ,, ·,· 

SUMM BATCH CALIB INSTR STD 
SHEET SHEET SHEET PRTOUT 

C,v Jo tt L~-SH-IS/ 
I ik IJ '-"/ Ai Ci Al 1i " 

Q~;J ;,~{[/,~., {c,_ -.Jo_f- 1.n ✓ ~, 4. /J '1. ./ ~ ct 

~ (Y.• 'ttJ-·/0~ ✓ Iv q 1--l/Ci_ ;.f{_ ✓ G, U-So8'-/u/ / ¼ C\. / A1/4 / 

&to.. fr,.-_f'!'g-} 1-f 
'I 

v' ✓ .I ✓ }f ~ 

P1t ~;~/ru Lc,.S03 J~~ ✓ At1 't 
✓ ,/ At 4. 

Qll 1..f I ~1t-JtJ, -/J~ AI/~ J 
I 

✓ ✓ ,V, Ct 

LG-~~o,/6/ ✓ J ~ /u. 
., 

s,-ya ~ f{ 111/G 
I 

BLK SAM DUP SPK 

~,/Q_ v' ,if( At/q 
"4k, V ~J4. vk 
J.i/cl ..I ;/2_ NA 
/.t7i ✓ Nl~ ij 
~:h I ~/q /t/4 V 

NI~ ✓ ~k ;i 
tu!lt 

/ 

/lit lvk V 

1vfq j dG ,;/4 

SAMP 
I 

1t1/~ 
AJq 
AJ<'{ 

kl~ 
iA 
kfq 
Ai/q 
))a. 

. , ',\' ... :. 

'./:?:·.·. ,, ·':;·•,:· ' 

DUP 

-f-J~ 
~)q 
k/4 
1v/4 
l/4 
1,i'/4 

/i/4 

;JQ 

STD 

wJq 
1.;/4 

!f/2 
NA 
,./4 

}J/4 

1~1~ 
,./4 

·=E :c 
9 
en 

"---------~-~---+---+---+--~-+--+--~-~-f--i----il~O n- m I 

<~ 
1~--------~--t----+---+---4-~~-+--+--~-~-+--t---11-~ 

0 
:1 
0 
~ en 

... i 

':··. 
, . ' 



' ' .. 1 .. ~ ' • 

JDS Kll.•~4 Ba11~J 
CUSTOMER ID; D3/Y{ lJ(¾L 

SJG~Jqw-J 
Ld I.J. At1 

Qpp.-/07!,.,. OJ~/5-~.J /.Jr... 

Ld 1 .. D. Al/~ 

•L;J i,uJ Of"-/~-Y3 Al 4. 

(rJI.J. 
I 

S!>)'fo-91..~1 

It O.f-11-'t!> /bi.D7 '/o 
idJJ. 

J•l'--~J 
[YftH-/1)/ 

CtT JO/. o/~ % 
(~J. l-b 

y . .,, .• , 

LfWI-LJ~ I... 

((C1, C:_s 1.3 ·/ 'il....?r 1r) 

<.1tcJ ~t-H Jo 

li.L1..1. Ai/ f 
14 IJ~/yu Of·Jf'Q JJ/q_ 

P1t ~r QHf-1J .li Iii. 

L,t I.J. k/ 

G" ~YI "''~ Ld 1.J_ 
I 

Af 1G 

rf 1u os-1'1-'ii k1li 

::: -\\:1L~$.&:11:oif1~K.ltJ~i,,c.:·:._··.;: :: ·:_~i:~<-·,·.: 

I of I 
SAMPLE PREP.: Qc·;( }1y~1I,~,, 

SAMPLE RES UL TS 
£9l30 

JG t1 p/e., 
o~~{J- /CJt•( 

KE bi.J;~ i ¢i.l11 - lJ 0 ii( Jo~/y Jv/1 JJ o,, q(~JC 100 11Y/J1 r_ d,· ~ 1.(,/ ul.-r.11 j -/j_ 
I I 

HlJo-y;•o& 

Sb8'<l l 
0 s/t 

{j 1.JO.'f/VO 

'117 t. -1- 9/.!1 
fi!J 1) l D-t~I/ 

1/.rt l 11 4e;/J 
J"•ll·U 

tqL31J-lJ1J... 

1-J...~L 1 T Pu/J 
NIG 

I 

fJ lJD-3j~( 

J.,, 1... 1 l f1 Pu/J 
.3 --~ t f~ .J fCi/J 

f. ~IJD-l(i/ 

'-70 f..,1 A'J/J 

t~t.30 ·'<1'!1f 
~.01 t. II 4a~/J 

·. '.<; ':,·,,. 
.·-:! '_.-. 

.•.•.• . 
. :.-· .... . ·.·,• : . ..... .-_:•· .• ·~ ·: .. · 

,. 
' 

; 

... 

~ -~ 

o· 
-"-

:uo ffi ~ :•· 
<s·: 
... 3: . 

" 

0 
"11 .. 

2 
--

.... •:.·: ·._; 

,, 
•• .. . . · .... I 
. '. . . :··. 

: 

. :· .':' 

·,, ' 



. . .: -~ ,• 
: :, 

.. .:.,;. ... _rn 
··._:·t~ 
<~ 

. ·. ,t 

::·:g; 
::"·~~ 

~".".! 

.. i~ 
-.. ·.~· 

..... ·. 

·,.·•,. 

. :-:;-·, 

WHCi~SO-WM-DP-045 
REV1 

..:~ :_..~ \.· ··.: . 

SAMPLE STATUS REPORT FOR E 
DISPATCHED: 5/11/93 9:57 
RECEIVED: 5/11/93 9:58 

9230. H&RWC 0491WQL TIME: 8/10/93 
SAMPLE HAS NOT BEEN SLURPED 

OUT OF GOOD 
EXT. DETER. RESULTS OR STATUS RANGE? ANS? 
**** ******** ********************************** *** *** 
1001 APPR/OTR KE SLUDGE, BROWN, 250 ML, CLOUDY, ONE PHASE, 700MR 
1181 Am-SOIL 1.70000E 04 pCi/gDRYwt N y 
1211 AT MISC 4.81E+l UCI/G 
2172 GEA-SOIL 7.2200E 01 uCi/G Cs-137 
3461 Pu-SOIL Pu-239/240=2.27E01 uCi/G Pu-238=3.59 ·uci/G 
5000 COMMENT NET DRY WT WAS 9.195 GRAMS/250 ML 
8700 ACD DGST 5.08000E 00 G/L N y 
8740 u 4.17000E-02 G/G Rec N y 
8786 Sr90 OUT FOR RERUN 
8786 Sr90 8.09000E 01 uCi/G Rec N y 

END OF REPORT 

8 ~ 

CHARGE 
CODE 

****** 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 



· .. · ... ''\, 

~-' < ·•·.·: 

-· _:· _ _.· 

-.. ·;·;' 

,_.,., 

·.:-.,.-
. "\·) 

,_ .. -; 

-· ~:' 

: .1 

.·>;.··} 

1-:. 

. · .... 

WHC·SO•WM-DP-045 
REV1 

SAMPLE STATUS REPORT FOR E 
DISPATCHED: 4/12/93 13: 0 
RECEIVED: 4/14/93 11:51 

8606. H&RWC 0065WQL TIME: 8/10/93 
SAMPLE HAS NOT BEEN SLURPED 

OUT OF GOOD 
EXT. DETER. RESULTS OR STATUS RANGE? ANS? 
**** ******** ********************************** *** *** 
1001 APPR/OTR TOTAL WT 4.772 GRAMS 
1283 AT-SOLOS 2.43E+O UCI/G 
2172 GEA-SOIL 1.25000E 06 pCi/gWETwt .Aln-241 N y 
2172 GEA-SOIL 2.54000E 07 pCi/gWETwt Cs-137 N y 
2172 GEA-SOIL 3.02000E 05 pCi/gWETwt Co-60 N y 
2172 GEA-SOIL 3.08000E 05 pCi/gWETwt Eu-154 N y 
2172 GEA-SOIL 1.82000E 04 pCi/gWETwt Eu-155 N y 
2172 GEA-SOIL < 7.00000E 03 pCi/gWETwt Cs-134 N y 
2172 GEA-SOIL < 5.91000E 03 pCi/gWETwt Mn-54 N y 
2172 GEA-SOIL < 6.33000E 04 pCi/gWETwt Sb-125 N y 
3336 Pu239/40 PU238 1.59E-1 & PU239 1.11 UCI/G 
3801 Sr89/90 OUT FOR RERUN 
3801 Sr89/90 3.44 UCI/G 
4461 U-SOIL 5.73000E-03 G/G N y 
4822 Aln.241 1.19 UCI/G 

END OF REPORT 

8: 7 

CHARGE 
CODE 

****** 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
VOGEL 
VOGEL 
VOGEL 
PC41G 
VOGEL 

35 



I 

..... 

~:; . 
- .. 

·'· 
U? .. (;.,O 

.,-~ 
ii$ 

·:~ 
'UJ 
·e;;j 

er:, 
··~~· ·,.-m,. :g=';i 

'•,:.-... -~ 

·. :-:; .... '·. 

WHC•SD-WM-DP-045 
REV1 

SAMPLE STATUS REPORT FOR E 9324. H&RWC 0343wql TIME: 8/10/93 8: 6 
DISPATCHED: 5/12/93 15:41 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 5/14/93 11:46 

EXT. 
**** 
1001 
1211 
8630 
8630 
8700 
8740 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8781 
8781 
8782 
8786 
8881 
8881 .. 

DETER. 
******** 
APPR/OTR 
AT MISC 
GEA 
GEA 
ACD DGST 
u 
.ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP~SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
PU239/40 
Pu239/40 
Am241 
Sr90 
Pu239/40 
Pu239/40 

RESULTS OR STATUS 
OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

********************************** 
KE SAND, BROWN, ONE PHASE, <15 MR 

1.0500E 00 uCi/G 
2.61000E-Ol uci/G 
1.82000E 01 uCi/G 

5.01900E 00 G/L 
1.21000E-02 G/G Rec 
3.98000E 00 uG/G Rec 
4.70000E 00 uG/G Rec 
2.54000E 02 uG/G Rec 
3.67000E 03 uG/G Rec 
5.54000E 00 uG/G Rec 
1.57000E 02 uG/G Rec 
2.21000E 00 uG/G Rec 
1.44000E 02 uG/G Rec 
3.63000E 01 uG/G Rec 
4.93000E 03 uG/G Rec 
4.15000E 02 uG/G Rec 
6.67000E 01 uG/G Rec 
8.53000E 01 uG/G Rec 
3.61QOOE 01 uG/G Rec 
l.14000E 02 uG/G Rec 
3.63000E 01 uG/G Rec 
2.84000E 02 uG/G Rec 
l.82000E 01 uG/G Rec 
2. 63.000E 00 uG/G Rec 
2.13000E 02 uG/G Rec 
5.16000E Ql uG/G Rec 
9.50000E 00 uG/G·Rec 
l.59000E 02 uG/G Rec 
7.81000E oi uG/G Rec 
5.96000E 01 uG/G Rec 
5.42000E 01 uG/G Rec 

OUT FOR RERUN 

Co-60 
Cs-137 

Zr 
Sr 
Si 
Al 
Co 
Cu 
Li 
Zn 
Ni 
Fe 
Ca 
Cr. 
Sm 
Ba 
p 
s 
Mg 
Na 
Ag 
Pb 
Ti 
Cd 
K 
Mn 
V 

Tl 

*** 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

P.u-239/240= 3. 62E-Ol uCi/G 
6.77000E-Ol uCi/G Rec 
1.03000E 00 uCi/G Rec 

PU-238=5.22E-02 uCi/G 
N 
N 

OUT FOR RERUN 
Pu-239/240 = 3.64E-Ol uCi/G PU-238=5.4ZE-2 uCi/G 

*** 

y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

y 
y 

****** 
E11457 
Ell457 
E11457 
Ell457 
El1457 
Ell457 
El1457 
E11457 
E11457 
E11457 
Ell457 
El1457 
E11457 
E11457 
El1457 
El1457 
Ell457 
El1457 
Ell457 
El1457 
Ell457 
El1457 
E11457 
E11457 
E11457 
Ell457 
E11457 
E11457 
El1457 
E11457 
E11457 
E11457 
E11457 
E11457 
El1457 
El1457 
Ell457 
E11457 

END OF REPORT 
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WHC·S0-WM-CP-045 
REV 1 ' ' . 

SAMPLE STATUS REPORT FOR E 8608. H&RWC 0069WQL TIME: 8/16/93 18:33 
DISPATCHED: 4/12/93 13: 3 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 4/14/93 11:52 

EXT. 
**** 
1001 
1283 
2172 
2172 
2172 
2172 
2172 
2172 
2172 
2172 
3336 
3801 
3801 
4461 
4822 

DETER. 
******** 
APPR/OTR 
AT-SOLDS 
GEA-SOIL 
GEA-SOIL 
GEA-SOIL 
GEA-SOIL 
GEA-SOIL 
GEA-SOIL 
GEA-SOIL 
GEA-SOIL 
Pu239/40 
Sr89/90 
Sr89/90 
U-SOIL 
Am241 

RESULTS OR STATUS 
********************************** 

TOTAL WT 1.0521 GRAMS 
1.61E+2 UCI/G 
7.30000E 07 pCi/gWETwt Am-241 
4.37000E 08 pCi/gWETwt Cs-137. 
4.55000E 05 pCi/gWETwt Cs-134 
l.16000E 07 pCi/gWETwt Eu-154 
7.13000E 06 pCi/gWETwt Eu-155 
2.25000E 06 pCi/gWETwt Sb-125 

< 6.32000E 04 pCi/gWETwt Mn-54 
4.66000E 06 pCi/gWETwt Co-60 
PU238 1.87E+l & PU239 9.09E+l UCI/G 
OUT FOR RERUN 
1.66E+2 UCI/G 
5.00000E-02 G/G 
6.39E+l UCI/G 

END OF REPORT 

OUT OF 
RANGE? 

*** 

N 
N 
N 
N 
N 
N 
N 
N 

N 

GOOD 
ANS? 
*** 

y 
y 
y 
y 
y 
y 
y 
y 

y 

CHARGE 
CODE 

****** 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
VOGEL 
VOGEL 
VOGEL 
PC41G 
VOGEL 
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WHO•SD-WM-DP-045 
REV1 

SAMPLE STATUS REPORT FOR E 9325. H&RWC 0344WQL TIME: 8/17/93 13:lr 
DISPATCHED: 5/12/93 15:42 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 5/14/93 11:46 

EXT. DETER. RESULTS OR STATUS 
OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

**** ******** ********************************** *** *** ****** 
1001 
1001 
1001 
1211 
2172 
5000 
8700 
8740 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8781 
8781 
8782 
8786 
8786 
8881 
8881 

APPR/OTR 
APPR/OTR 
APPR/OTR 
AT MISC 
GEA-SOIL 
COMMENT 
ACD DGST 
u 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
Pu239/40 
Pu239/40 
Am241 
Sr90 
Sr90 
Pu239/40 
Pu239/40 

KE NLOP DARK BROWN, -250 ML, CLOUDY, SOLIDS, ONE 
PHASES, 300 MR 

PHASES, 300 MR. 
1.44000E 02 uci/G 

2.97000E 05 pCi/gWETwt Cs-137 N Y 
NET DRY WT WAS 6.846 GRAMS/250 ML 

4. 98800E 00 G/L N Y 
2. 57000E-0l G/G Rec N Y 
2 ~ 85000E 02 uG/G Rec Zr N Y 
4.75000E 01 uG/G Rec Sr N Y 
8.59999E 04 uG/G Rec Al N Y 
3.87000E 01 uG/G Rec Co N Y 
1.83000E 03 uG/G Rec Cu N Y 
7.22000E 00 uG/G Rec Li N Y 
1.45000E 03 uG/G Rec Zn N Y 
l.07000E 02 uG/G Rec Ni N Y 
1. 41000E 05 uG/G Rec Fe N Y 
3.61000E 03 uG/G Rec Ca N Y 
7. 54000E 02 uG/G Rec• Cr N Y 
3.98000E 02 uG/G Rec Nd N Y 
1. 43000E 03 uG/G Rec Sm N Y 
1. 87000E 02 uG/G Rec Ba N Y 
1. 09000E 03 uG/G Rec P N · Y 
1.34000E 03 uG/G Rec S N Y 
1. 03000E 03 uG/G Rec Mg N Y 
5. 79000E 01 uG/G Rec As N Y 
1.16000E 02 uG/G Rec Na N Y 
2. 21000E 01 uG/G Rec Mo N Y 
1. 21000E 03 uG/G Rec Pb N Y 
1.34000E 02 UG/G Rec Ti N Y 
1. 57000E 02 uG/G Rec Cd N Y 
1. 71000E 02 uG/G Rec K N · Y 
1. 05000E 03 uG/G Rec Mn N Y 
5 .14000E 02 uG/G Rec Sb N Y 
1. 0500.0E 03 uG/G Rec V N Y. 
4.61000E 01 uG/G Rec Be N Y 
8.40000E 02 uG/G Rec Tl 

OUT FOR RERUN 
Pu-239/240 4.4100E 01 uCi/G Pu-238 = 6.43 uci/G 

4. 94000E 01 uCi/G Rec N Y 
OUT FOR RERUN 

8 .12000E 00 uCi/G Rec N Y 
OUT FOR RERUN 
Pu-239/240 = 4.260E 01 uci/G Pu-238 = 8.02 uci/G 

END OF REPORT 

. ~~- .. : . : 

E11457 
E11457 
E11457 
El1457 
Ell457 
E11457 
E11457 
E11457 
El1457 
E11457 
E11457 
Ell457 
E11457 
E11457 
E11457 
E11457 
E11457 
E11457 
E11457 
E11457 
E11457 
E1145~ 
El145~ 
E11457 ,, 
El1457 
E11457 
Ell457 
E11457 
Ell457 
E11457 
Ell457 
E11457 
E11457 
E11457 
E11457 
E11457 
E11457 
E11457 
El1457 
E11457 
:l:':11457 
Ell457 
PC41G 
PC41G 
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K-AREA BASINS 

CUSTOMER ID NUMBER 0065WQL 
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. ·-:· -.. _. · .. . ... ·. VVHC~SO-WM-DP-045 
REV1 

-. 
Seual No. Sample Po1nl 

E 8606.-4461 H&RWC 
Oetermana11on Me1hoC11S1andard 

U-SOIL LA-925-107 
Sample S,ze 

G OF SAMPLE 
Remarks. Calculahons. Resuns· ~7'p~/:: '!t1t!3P.;;i;C-

• 'f: 7 (,.z~1/o•'f J(, 1) {.?.o2.0 )(/,/ S'1) 

-¥.-~ (.<l,) - . .r, 

Dale Time Issued 

4-12-93 12:57 
Resull Un,1s 

G/G 

2, n~o·"',,i.J .. 
6>/?,')~J/4 

Charge Code 

PC41G 
Cus1omer ID 

,57 
I I{;, 

Analyst• 3 Analysl • 4 Analyst· 5 

Serial No. Sample Poinl 

E R606.-1fJ01 H&RWC 
Determination Melhod/Slandard 

APPR/OTR LA-519-151 
Sample Size 

7 
Remarks, Calculalions, Resulls: 

Sample or Tank ID'? 
Color and E~t Vol? 
Clad.ty? 
Solidti_y/n 
Phr.1se~'l 
OTR,or CPM '? 

Dale 

Resuil Unils 

NONE 

An11lys1 • 1 Anelysl • 2 An11ly111 • 3 

Hrs Hrs Hrs 

011111 Time Compleled 

,• 

i 

( 
i 

I 

·/ 

Time l1111uod 

4-12-93 
Charge Code 

PC41G 
Cus1omer 10 

U065WC~L 

RUSH 

Analysl • 4 Analysl • 5 

Hrs Hra 

Priority 

25 
Reruns-

0 

Prlorily 

Rerun• 

(I 

40 
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WHC-SD-WM-DP-045 
REV1 

Serial No. Semple Point Date 

S 5340.-9267 SHIFT s~n·s 
Determination 

'. 'J 

Sample Size 

LOO- :Ci-.!.:)(; 

Method/Slandard 

LA-82!5-lCO 

Remarks, Calculalions, Results: 

Result' Units 

:;_/L 

4-

. :.•' 

Time Issued Priority 

1-92 "' --\.): ::, , 
Charge Code Reruns 

ST:.: 
Customer 10 

" 7 . .z_ .: .,;,J fl'tJ 

Analyst -5 

Hrs 



I 
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; .; 
r. : J 

'-~,, .. 

~:~ 

i 
-d: 
.J~, 
-~-

~--
•ffl:. 
----~ 
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~t .. 
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', :·,•· 

WH~-~sO-WM-DP-045 
REV1 

._, ____________________________ _ 
~ . l/9.S-/ 

Serial No. Sample Poinl Dale Time Issued Priorily ,, ;.
.:...0 E 8501.-2162 ENV STD 

Delerminalion Melhod/Slandard Result Units 

GEA-LIQ. LA-548-121 uCi/L 
Sample Size 

500 ML 
Remarks, Calculations, l'lesults: 

${,46 / ENVSTD 
EDP E34S / CS137 
EDP E34t3 I C060 
EDP E349 / AJ:-j241 

Date Time Completed 

'{-~'l-'13 

Analyst •3 

Hrs 

Lab Unil Mgr 

4- 6-93 18: (.i0 

Charge Code 

R4B5C 
Customer ID· 

Analyst •-4 Analyst •5 

Hrs Hrs 

.1' 

Reruns 

0 

·. •,.' --. 

--:-
_____ ...... 

BEZVAILABLE COPY 

·,:·: . . -.. 

. , 

.. ., 
1·1.. 



;i>,;,J' 

G$ 
-~· 

. ~ 

-~ 
LJ,J 
"'~ 

0t~"j 
~-
(,r".t 
Cr):. 

·.· ·.·•.-, 

i i * * * * * * * * * * i * 
* 

:•. ,. 

;j( G A M M A 8 P E C: T R U. M Ii N Ii L y s j s 
* 
l * * * * * I f * S * * I 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

24-APR-9322:10:46 WHC·SD-WM-DP-045 
REV 1 

P A R A M E T E R S 

MCA UNIT NUMBER: 
DETECTOR NUMBER: 
SPECTRUM SIZE: 

1 / 
<} / 

l:096 CHANNELS -

ADC UNIT NUMBERt 
GEOMETJ-;;'l NI.IMBER 7-

OF:DER o::· SMOtJ fliING 1--IJHCTION: 5 

1 ,. o 
81 

NUMBER OF BACI\GR OUNJJ CHANNELS: ,~ Oi-! E,::cH SJ. JJE OF F'E,;1,: 
F'Ef.'IK CllNFIOENCI-:. FACTOR; B~:i,M; -
IDENTIFICATION ENERGY WINDOW:+- 1.50 ~EV 
EF:RtJr: QlJOH1TIONt 1 ,.?6 SitH-1:'1 l.lNCERTrt"fi-il'Y 

ENV IF: ONMENTAL BA CKBF:OUND SlJBTr:ACTED 

LLD CALCULA J"ICH-1 t-='E:~FIJF:iH::D 
MEASURED ENERGY DI FFERENC:l-: S L X STED 
MUL. T JPl .. f:T ANr~,i.... ·rs X s n::-ffORMc:D 

S P E C T R A L D A T A F: E A D D J:F: E C T I .. Y F- F: 0 M Vi U L TI C H A N i•: EL 1:'i l•M i.... Y:,: f: R i• N O ; 

r• NAL YZED BY; r ,-. ., r. 

SAMPLE DESCRIPTJ • N: E850l-?162 ENv;arn 

G E OM E T R Y D E :3 C R I F· T j O N ; ~:i O O Vi I. L IQ 

SA MF' LE SIZE: ~j. 0 000 r:· -01 LI _,- 1',' r. ir' J 1 __ ;,i.:_-:::,•c ·.·,·. ',) 1-.,: 1-· --~ -~ -~ ••• • • ·, , E ,, w 1-:1_., uri. r .1 : •:,1ii,J(l +'J(, 
s T :'1N D;; 1-;;i:1 s r Zt-:: J. : () ,:;o OE t()(j ;:.:;, 

ANALYSIS LIBRARY FILE; ANL000 

COLLEGr START~D ON 2~-APR-93 AT 21::0:16 

COLLECT 

C,,.'/() ..• 

BEST AVAILABLE COPY 

.. 

.. - -··-· ... 

~.j 

.· 



gg·· 

I : • 
'·,: 

.•'·· 

i _: .•• 

24-APR-9322:10:46 

p f:" A ~: 

PK CENTROID ENERCH F!ilHM 
CHANNEL ;,:f-:l.,I KEl/ 

1 96,68 •18, 3 :l 1,()0 

..::. 1322,77 r,61,-rn :i.,49 
2B ,-S6 .. l ,44 
., 2345.24 :l:172.78 :l ,84 
4 2663.52 D3:1 ,98 l ,98 
:s 2·;,;.~() :- 1 ~; 1 ·16(), i:i-4 .I. ,86 
5B 1460,67 

Emrnr: QIJOTA n ON 1-',T 1. ·.;.:, s:rnMA 
PEAK CONFIDENCE LEVEL AT 83,0% 

BACKGND 
COUNTS 

1" , 0:- . .: 0 ._I .. 

1479, 

1053, 
224, 
1 () 4 • 

B - ENl.JIR0NMENTAI.. B1:'iO:GR0UND PEAi( 

NET ,~iREA 
COi.ii-iTS 

9 ,:$ ~-j. 

220:i.O, 
1 ~j,'. 

3:i.246. 
25'J7'~)c 

806, 
76':9 • 

BA C ~: G F: 0 UN D SUB Tr: AC Tl (1 M P 1-: F: FORMED US I NG F H F ):: KOO 1 4 

B ACK GROUND DE SC R I P T I () N : B l<G 
BACl<GR0UNU C0LLECr STr-,Rrt-:o UN ~)~~-.JUI.-?? 1-'1T 14:oo;oG 
BACKGROUND LIVE TIME: 60000, SFC0NDS 

WHC-SD-WM-DP-045 
REV1 

f:F:ROR NUCLIDE8 
.... 

11.7 U-234 
1 '4 cs-1:37 

,·.· t"'\ 
..} :-0 

1 .. ..::. co-;;:,o 
:1 

,., C0--:,0 (..::. 

8 .. o i, -· -10 
j ""7 

BEST· AVAILABLE COPY 

44 
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24-APR-9322:10:46 

SAMPLE: E8301-',,!1 b2 ENV/STD WHC-SD-WM-DP-045 
DAT A COLLECTED ON 2 4 -APR-?' 3 A 'f ~1 :t ; 2 <> : 1 6 REV 1 
DECAYED TO <). DAYS, 0.0000 'HOlJHS Bl:::FIJ:-::.:: THE ST;:1RT IJF CIJLU•:cr. 

NUCLIDE 

R A D I O N U C L J D E A N A L Y S I S 

ACTJVJTY CONCENTRATION IN uCi/ll 
DECAY 

ERROR 1:RROR 

R F- P D R T 

E NE rm y C: (l ~i r' 11 k I s ON 
( j( (•: l) j 

EXPECT J)JF-r MEASURED 

AC-228 LLD<4.28E-04 
AC-228fl LLD_:<4. 28f:-04 
AC-228B LLD<4.57E-04 
AG-108M LLD<7.31E-05 
AG-11 OM LLD<3, 3,'iE-04 

CORRECTED 

lL11<4.?8E-04 
L L n < 1 • 2 a i:-: - o 4 
LLD<4. 57E-0•1 
LLD<7.::; 1 E-0'.'.i 
I_LJ)<:~ • 36E-04 
LUi<3. 46E-•:H 
LLD<l. 31 E-{1,:: 

Yll,07 
9tt,,o 
~38.40 
433,94 
6~7~76 

;_..-...... ....... 

Ai1-241 
AM-243 
t11-f-243A 
AM-243B 
AR-41 
AU-1',18 
Bi!l-133 
Bi!l-139 
BA-1'1() 
BA-141 
BE-7 
BT-207 
tiI-212 

·sr-.214 

LLD<5.46E-04 
LLD<l .31E-O•l 
LLO<t. ~Hf.•:-04 
LLD<2.30E-03 
LLD<6.98E-05 
LI . .O<,:- • ObE-05 
LLD<9. 66E-(1~j 
LLD<2.36E-04 
LLD<2. 91\f.•:-04 
LLD<2.12E-G4 
LLD<6. 62E-(14 
L!-D<7. 4~!E-05 
LLD< 7 • 3 1 E - (14 
LLD<l. 71E-.;l•1 

BI-:!1 Hi Li.0<1. 7J.~-:-04 
BI-214B LLD<8.37E-04 
3I-2l4C LLD<2,69E-04 
CD-lO'il LI.D<l .5·:H•:-03 
CE 144 LLJ<3,23E-04 
CE-13Q LLD<5.33E-O~ 
,: E -1 ·1 !. i .• i. D < 7 • ,n i:-:- 0 5 
C~PR144 LLD<6.46E-04 

L L D < 1 • 3 J. E ·• 0 4 
LLD< 2 • :Hlf: - {> ?, 
LL11<6. 98E-0'.) 
Ll..)J< 6 • 0 ,-;:~:-,) S 
LLll<9. 66E--:>:5 
LLD<2, 36E-<H 
LI .. H<'2, 94E-:-04 
LLD<2 .12E-•j4 
LLD<6, 6?E··04 
LLJ:r<7.42F.-:-OS 
LLD<7, :Lt E-,H 
LLD<1 • 'llE-•:H 
LLD<1. 7H:-,:)4 
LLD<S. 37E-0·1 
L L D < 2 , 6 9 E - ,j ,l 
LLD< 1 • 54E··O 3 
LLD<3. 2 3F-o,~~ 
LLrr<5. 3:-;r,·-(;~i 
LLD<7, 4 :u-:-,J:: 
LLD<6. 4,.:.;---0,1 

:.D-:i6 LLD<l,09E-O~ LLD~1,09E-O~ 
Li.D<·1.2=J::·:-•:•5 LLJ:1<1.24E-,:'•5 
LLD<l,•:)2E:-0·1 i.LD<l,•.):E:--'.H 

co-:=? 
1:0-53 
C0-6•-i 3. 2-,1E-O? +---~ :: ,~r.--:i-1 :~ :-:4E-~i~.: +-,~ . . i.,{E:'-,~i,l 

CR-51 LLD~5.73E-04 
GS -1 ~j ·l LI. D < l • 0 [·H•: - 0 4 
C-~-136 i.i...D<l ,G5E-•:H -...... --•...,;:.-.1. IJ/ 1.59E-02 +-:-4f~-O~ 
i.~ S - !. .1 ::, L. j_ jJ .:.: 7 l' _;' 1. ;;-: - ,J 5 
E U - 1 S : L L D < 1 • !5 5 ;: - 0 -·~ 
~Ll-t5~ LLD<l-34E-04 
;:: U - 1 :' 4 :'", !.... i . D < ~7) t· 9 ~j ~:-: - 0 5 
~U-:3~ L~0<2,06E-04 
F~-S~ Li..D<2,36E-O~ 
HF ~ 1 ~-:, l LL i) < :-:; .. 2 =i :;-: - 0 5 
~~-:03 LLD<6,37E-0~ 
L - .!.. ;;. J. ;_ i... l) < 7 l' 4 -:. E - ,:; ~:; 
-~ - l ::- :: I. L. D < H " 5 6 (•: - ,:.; 5 
,-;~~ ~~D<7,JSE-05 
~ .. -~~.; LL.D<l,s:-;c-.-.. j4 
:. - .:.. :., .. ~ 

>>·· .J ·=· 
i~~;; - ,J 5 

i..LD<~·i .. :?(ii:-:-c,4 
LL D < 3 , ,:, 3 E - ;_H 
LLD·: l .. 61 E-.-;: 

;\~: ··<~':.M LLJ·=··.-.:. ~;-;::-:--~~:: 
:·· :::· -~ ~ - -=- - ~-:- /:_. ., 

LLii<.:3 ~ ?::.E-•J 11 
L :.. .I) < i. • G 8 E-: - G .t. 
L L..u .. · 1, (j'::E-•:;..; 

1 ~ 39:::...,a:;: 
' .... ·- --· ... ,._ l .. l-1,I'•./ ~• / ).=.-•.;:.: 
LLD~1.R3E-04 
LLD<l,84E-0~ 
LLJ<ij,?~~-0~ 
LLD~:.OJ~-04 
: .. LD<: :- 3C-E--•J4 
i .. LO <3 ,. :.:;.:;-:-,:, ~ 

LL!~-.-.~., 37-~--:,~.i 
L:-!:t<~ > • c::-~;~i 
i.LJ:i<8 .. 3-.>,~~-.:,::
L. L..CI < 7 . :~ ~•:E:-·~) :.·,; 

:_ !_ :i < 1 ,, :·.1 ~- i·. - ,:j "·! 

L. L J) ... : :- : , ; ~·>- i) 4 
l. L .: I < B • ·~! ~ '.:: - ,j .,:, 

~i_fr<l p~t~-02 
._ i.. ,) < ~j .. ~ \:.; -: ~ .j ~ - . - ,. . 

•,-.. -··-

+ - .~.: ~ .. ~t ~.; E ·- .~-... :~ 

s~.~4 
74.67 
74,67 
43.lG 

129~.64 
411,:-io 
:~56 ~ 02 
163.8:3 
C"-- .,-
..J ~ I • .:, .' 

190,23 
477.:;9 
~69:-70 --- --/ ~/ s-..::..•· 

, ... - --n••J7' :- ..:J~ 

. "'" --OV,. :, -,~ 

J:t)0,28 
1 /(:,4 I• '.j .L 

··- ,.._ .-,.:, :- '.J~ 

.l .33., j .t 

.i .~s .• .3:i 
1 ·1 :; :- 4 4 
t 33. ::; l 
.; ... ,o .. 7-~ 

1,: : .. 2 . ~) 6 
•• •l""" -
,-. I '•' :• / , .. 1 

~ 
0 
u, 
wi 
...J/ 
m 
j 
~ <( 
1-·cn 
w 
cc 

_i_:~:;_7:,:= 1) ····if'31 
1 !. ,. '"3 '"_: .:;. - ',.' · ··• iJ -- -~ .. -,:\ ~I•' I•'•• -~- ... 

... "'!' -·. ··=..., 
~.; t = ' ~: j_ 

, • 0 I 1•• 

•,:•1::0,1 ,,;,,,I 

~. ·1 :; . :--, .:-
i ·lGr, · ,:; l 
1::7.;,.:··· 
. -! .·: .. •,,:- . 
,I'.'. : • .... , .. _ ... _ -~ ._, - - ... ~ .: . ,,,.,. - .. 
~ ,-. _. -• .. : 
.... 7 ~~ .. ~: ,::, - . . .. 
~ ·=· ~ •·: -:-: 

. - --.:, C· .' -

:: .: ·:=- !; !:: 
.... . .... '·-
. ,-, '._, .:; 

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

.!....:.~•.;. ~ J. 

t·l('•).7"_j 

:; .: '! .. ·'" 
.. ·-' J. -
.. ~..... .- ~ 

.. ',) ,. ..; ··' 

r---
/ 
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~;, 
gg 

.... 
~; 
t~,
~ ~· 

, ..... , .'"\n 
l\t\ -o 7 

· Li;·-14() 

L;i-142 
MN-54 
MN-5,~ 
NH-22 
NA-24 
NB-9"> 
NB-95 
NB-97 
NP-237 
NP-233 
NP-239 
FA·-233 
PA-234M 
PB-210 

LLD<2., 78E-G:) 
Li .. J:1<·1 t 03E-G5 

Li... D < 1 , 8 6 E - (; 4 
L L D < 1 , 0 ~.i E -· 0 -~ 
U.0<1 .2~5E-04 
LLD<6 .. C,6E-05 
LLD<3.99E-05 
LLD<8.48f.-:-05 
L L D < 9 , 2 ·1 E - 0 3 
LLD< 4, G7E-<H 
I. Ll) <: 1 , 6 1 E - 0 4 
LLD<4, 63E-•J-~ 
LLD<3, ,50E-0·1 
L L D < i , 6 :i E - 0 4 
LLD.:<2, 19E-O~:: 
LLD<l.28E-02 

PB-212 LLD<l.2lE-04 
PB-212A LLD<l.21E-04 
PB-212B LLD<1.72E-03 
FB-2l1 I.LD<1.6J.::-:-04 
PB-214A LLD<1.61E-04 
PB-2148 
P0-210 
P0-214 
P0-216 
PU-239 
PU-241 
RA-224 
RA-226 ~- "~ ~C~OD 

RB-89 
RN-220 
RU-103 

LLD<2. 75E-{H 
I.I.. D < 8 • ~-; 9 E + 0 0 
LLD<9.36E-01 
LLD<4,95Et00 
L.LL1<6,1lE-01 
LLD<1,94Et01 
LLD<!, 3.2E-03 
,_u:1-.::1, ;.~ %:-03 
LLD<4., 2,5E-<H 
LLD<:S, 63E--:~-~ 
U.IJ<,:i .4,)E-02 
i_i...D<7. 34E-(;~ 

RURH106 LLD<1,50E-03 
:3 B - 1 :,~ 4 I. i. n <:7 , 4 ,li ~-: - 0 5 
36-125 LLD<2,19E-04 
36-t25A LLD<2,19E-04 
~3C.·-4"') LLD<i. ~ 2::ir:•>-04 
3E-75 LLD<S,54E-05 
3N-113 LLD<9,33E-O~ 
::3 F: - -3 ~-; 1_: .. iJ < 7 .. G? 1:-: - 0 5 
82-?1 LLD~l,lSE-04 
~R-9: LLD<3,l=E-05 
·:- H - 1 :--:~ ~-: 1- i .. D •.: ::: : 7 ~.; r: - •.J 4 
TC-CCM LLJ<4,22E-05 
rE-123M LLD<~,46E-0S 
~E-·· 1: 5M i.. Ln< 1. ,. 5::E-(i2 
7E-l32 LLD<S,90E-03 
7H-2:8 LLD<4,iJE-OJ 
Ti-i···2::·? L.LD<l =· ·7.:}E-03 
TH-22~B Li...D<2,24E-03 
T~-229C ~LD<7,73E-04 
TH-2~i;1 i .. i .. !)<8 .. 9\1r:":-04 
:H-234A LLD<3,96E-04 
TH-234B LLD<3.97E-03 
7 j_ - 2 0 ;:3 I.. i .. l) < ::, .. 0 8 ;:-: - 0 5 
J-:3: LLD~!,33E-01 
~-:35 LLD<3,01E-05 
u- ~3'..· __ i:=, ! .. i. (1 •· t:; .. ,:) .I. ;:•:-05 
U-23SB LLD~:.~6E-0~ 

~~-1 :3 ·:: 
i_ L .i:t -:. : i- ,:) 3 E .-..~'.11:, 
L l . i) < 2 ,. ·;, : : ::-:-- q 4 

~E-l3~M LLD<2,02E-O~ 
~E-133 LLD~l.7CE-0~ 
~E··li:~ LLD<:,i4~-04 -- - .- --. - .. ·------. ---·----- .. - -- -·---.-· - ·-- --· - - ·-

L L.D<2; 7 OE-{i :; 
I. L D < 'i , 0 ;;i E ·- 0 5 

LLD<l • 3~E-0 1
~ 

LLD< 1 , O:ff-{;4 
L I.D< 1. • 2 :H•:-o 4 
LLD<6 ,•;)6E-O:J 
LLD<::-• :;·:r'E-0::.i 
LI .. J:1<8, 4BE-05 
LLD<9, 24E-O~:i 
LLD<4,07E-04 
LLJ:1<4 .6:1.E-·04 
LLD<4,63E-04 
LLD<3. 60f-_-.;;,:i 
LI.JJ<:1,62f:-04 
LLD<2.19E-0? 
LLD<:i , 28E-02 
LLD<l ,2H:-04 
LLJ:1-,;1 ,21E-04 
LLD<1,72E-03 
LLD<l,6:I.E-04 
LLD<l.61E-04 
i..LD<2, 7:·:;c,:-.::H 
LLJ:1<8,3?!:-:+0G 
LLD<-;.·, 36E-O :i. 
LLD<4, 9:',E+•JO 
LLD<6 .1 H-:-o 1 
L L II < 1 I• ,· •1 E + 0 1 
LLD<l,32E-03 
LLD<l ,.2··l::-:-G3 
LLD<>l, 26E-O:H 
LLD<3, 63E-O•l 
LI. IJ<6, 40E-0:2 
LLD<7, :;~E-f,::.i 
LLD<l, :'iOE-0:; 
U.JJ<7. 46E-G5 
LL.LI••::~:: :i ,·E-,'),J 
Li..D<2 I• :i 7E-·34 
i...LD<:i. :• 2~.;E-04 
LLD<8 i- 54E--:',:S 
LLD<9 T 33E-{i:=5 
LLJJ<7 ,.G?r-:-G5 
LLD< 1 , 1 HE--'.H 
LLi)<3, l ':n:-•~<:i 
Ll.n<3 ,. 7(-~E --,:,4 
LLD<.-;, :: . .-·?F-:;::; 
L Ll: •-->~ :- 4 6C-•.J ~~i 
L : . D < l. '.· :J :: E - ,) :: 
Li..D<:S, '.~')E-·Y.'i 
i.. L :i < 4 .. 7 3 E - ·J ~ 
;_;_n-.::: :-?,!}E· .. 03 

LLD<:, '2,lE-•,::-
LLD<S-· :- ·.::·:.1~-·) 1 ? 
i .. Ln <:• .. 7 ·.1 E-·.:i 4 
;_ :... D < 8 ·· ~ . ..; r - ,J .-1 
;_ L fl-.::::~ , ? ~~ E - ·) 3 
i .. i .. D<:~ :- ,JBE-05 
i. Li.I< 1 . 3 3 E - ., 1. 
i...LD<.:3 _.t!lE-•j'.5 
/ _ i .. D < :-3 :, .:, :i. i:-: - ~ _; 5 
l.. L D < 3 ,. 7 ,:, C: - ,', •l 
L L D •.:: : ;. ,:; 5 C: - ,:; _...~ 
i _ L )) < :.~ ·. :;- :-~ r: - -:) ..l 
LLD<:·. <j~~r.-,"",:-~ 
;_L.D<1 ·. 7::t•:--:--.~ 
L. ~ :) . :: ') : :!. -=} ~~ - -~. ~ 

·:•; .. ~\-;: . 

1 >;'._· 

··- ..... -... .. ·:..:.:•.J • 'J'-.1 

lJ'i,6!-~C, 

n41.S3 
834 .. 83 
84,~.76 

1274.:;:; 
J - I' r"' I"" J. .;i,::,o, ol.! 

70'2,-63 
?65.78 
657.92 

'",,. -~ "°'. •J'J 

984 "4 ::i --- , ... ~, / • O'--' 
311, 98 

1\;01.03 
4,5~:30 

2~_;9 .. GO --- ,.. ,.. .·: ~ '7 .. , ... ,, .. , 

3.:JOo-lf, 
---· "1 .,-
\J-.1 J. ",...:.: 

35.li-92 
~-~ -· ~7~•~L 

SO'i,00 
--""""' _ .... I "'! "'! t / \J 

804,90 
1~-~9,.30 
1 118 .. 37 
;~:4Vo-99 
106; 10 . -- , .... ,. .1. •~..J•~ .. .._, •• 1 

1o'.i31,8fl 
'.:i•19,. 73 

4"77 .. .J8 
.. -. - ..... O.a::. .1 • O•,., 

,5{j·.~ ;, 72 
·127, 89 
··i~---·7 "~:,9 

11:/0;··>5 
,•·· ,::,. .. : 0(:" 
,,._., . -
..... ~ J.,. 0 _,-- .. - .~-
_1 .!. ~· ·, ';' :--

:.,s:s .. :,,:: . 
I --- ,_ I 
• ,.: -~ -:., f -:- .,, 

., .. ''.. .. " J...:. .-: ,. !- .-,._, 

L4•:,.:;~ 
L ·-' "'1' .. •._, '.-' 

1 (j'i - ...: -:· 

·.~ --~ = • .. •• -· ... j_ '.:, 

....... ~ .. 
·='•-:• :- ........ 

i :37 ;- ,J -~2 
l ;.;: . :;::: 

., .. - " 7 -·.:. :, .. ,. __ , 

~ - . __ :•._1 

,-:, .:· :- ~ '· . .' 

5;.:;:; :- 14 
:· .. .-o 2-::~ 
. ;,_ ·-' 

... ~1 ,·1 :· .-· !. 

1 :::;:,_; ;- 7 J. 
i J:, : ·-;- ,::; 
... ,..., ....... ·• 
.. '.' --=· ... '~' '.' 

·='O ,i :-- .• ..... 

:~ ·= -:- -::, 
.... . .. . 
·=- ! • '."' 

...: -=·.., .: 1 

~ 
l 
C 

I :E ,.. 
~> ,w 
ace 
V, 

0 
i 

>a.. 
0 u 
UJ 

i 
-· j 
r·.1 L,..;,.J 

<~J'-
"' -~J -
~ 
<t 
I
C/) 
w 
aJ 

.ff; 



._j 

.~: 
~
-~ 

t~ 
·~ 
~rJ 
:I?.-;;, 

· .. _-.. ·. 

~E-138 LLD~4.37E-04 
.Y-38 LLJ:1<4.l'rE-05 
Y-91 LLD<2,7SE~02 
Y-91M LLD<8.90E-O~ 
ZN-6~ LLD<2.36~-04 
ZR-95 LLD<l,70E-04 
ZR-97 LLD<8,9lE-05 

TOTAL 4,83E-02 +-4,82E-04 

.. -~~~.-- · .. - .. , ' ., .. ·.-. 

'· •:. 

LLD<4, 37E-·:i4 
f.(_))<4, 191:-:-,:;5 
LLD<2,75E--:i:? 
LLD<8 • 90E-0!5 
LLJJ<2 • 5.SC·:•-04 
LLD< 1 , :;of-0•1 
LLD<S, 9 :l E-05 

4,83E-02 +-4,S~E-04 

16.,6. 06 
1204,·:ro 

555,60 
11,.3~~5 
756,73 
;·43. 33 

~T~~n~Rn DEVIATION~ 0,14 

WHC·SD-WM•DP..045 
REV1 

BEST AVAILABLE COP'( 
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I~: U i·! L r: L I If 

·,.·•,."• :· ,, '• '/' ··. ·.·_·. 

···,. 

WHO·SD-WM-DP-045 
REV 1 

~~~-S COUNTING ROOM WESTIMGHOU5~ HAN~0RD 

Lti!....· !::Fr· 
i_.1 L" h U N I T N UM B E ~-: ( 2 ) ! l 
i:"1!.,•.:: UN IT NUNBER t 1, 0); 1 
.Lit::. i l::CJ°UR NUi·lBER l'.;.::, ! 4 

v MCA MEMORY REGIUN (FULL)! 

'.ft:~: 
r~~ 
ttJ,'1"'1, 
.~; 
.. ~ 

i~~-

_22: . _rn, 
""""""'· f5: 

G~rE SPECTRUM COLLECTl::D: 11-NOV-93 
THH:. COLLEC:r ST1=1F:TfD; ij9:c,(~ 
L: !:. u i·i E "fl·Cf NU H B H: ( 1 2 ;. ; 8 1 
GEGMil~f DESCRIPTION: 500ML LIQ 
AlfIVITY UNITS ( uCil : 
Cr:C,S::-0 1.iE R ENEr:G ·(; 16 5. 8'33 
CnLI~~~TZON SOURCE EN1kY OPTIONS: 

BEST AVAILABLE COP'· 

fYPE ~ CARRIAGE RETURN F•R M~NUAL ENTRY: 
~fPE AM INTEGER (0-~99) TO us~~ SOURCE LlBR~Rl~ 
liPE A PLUS SIGH BEF •Ri THE lNTEGE~ ~+0 - ti~?~ 
·ro c1.;:!:.,;T£::. {i :30Uf.:CE L.LBF:ftl;.:y lllJf<.:.llG f-i1\/-lU,~L ENYi;_-·; . 

iJ r· .i 1 ij N; 4 81 
2bB42-A 500ML LI • 
DU ""lC.1U WANT TO £HT£R 1=ti·!Y EFFIClEHC_·,' eOli-iiS i•\,;i'!U1:·1LL'( •.i"!;J.,:: :.i 

:U H', EH S i (IN,; L U iH TS O ~- S ·, AND:~, r.: i 1 : !:: : 71 

~ii~ OF STANDARD IM EA 1,00100 
HUMBER OF P01N1S: 12 

·. AC1.IV1TY iN MICRUCURIE~ LYES/HUJ: H 
(\ ·.: ... 

f'i::i'.\K l · 

ENH:GF; 
:~1C:T I 1.J l "{'( ! 
ACllVITY ONE SIGMA: 
HAL~-LlFE: DljEQ00 
D~CAY ·r1M£ ( 0,00UU00E-01 MINS,): 1-Fi~-i~ 
TIME OF ~OUK~E C~Ll~R~·rrUN; 12100 
DECAY TIME! 4.08)800~+0~ MlN~ 

EfFICIENCY = l.l~l4S2£-02 (+- l.!d05!2E-0~) 

PE11l( ·_; 
El'!EF:G Y; 
AC1IVI11: 1.753u00E+0l 
AC"fIVIYY ONE SlGM~: 0.000000i-0i 
HALF-Ll~E! ll462.6 
DECAY TlME ( 4.0d!dU0E+0S M!~S,J: 

EFFICIENCY= ~.6Jj1~3E-0~ (t- ],j?0011i-0q: 

F' l:::t11': j 

~NERGY: 1~2.061 
ACTIVI1Y! 1,j9/000E+0~ 
~CTIVITY ONE SIGHA!, 
HALF-LIFE; U~71,8 
DECAY TIME ( 4.087600E+05 M!NS,)t 

EFFICif.:NCY = /,vi:-18191:::-(i~ d- 5,::2•::.· .. Ho1'E•-o"),::• 

lj 

I: i•IER G 'i : 165.8:i3 
Fi C T I l)I T"( : 
~CllVlll ONE SlGMA: 
l-4t11 i=--.1 n=i= i n1 ·n . .',Ii 

48 



.,· 
;: . 

.t~ 

·-~ 
-·~' 

• ,:t .. ~: 

·.:g;;
--~ 

-~ 
--~' 

---.-. .; 
.·-:·: ... ; 

: i·:!: I•: l:i "f : 

r~c·r:. 1,11 TY 1 

·:- l•-J IC·; .. , • > ..... 

i": L: !. 1 'J J. ·1 ·f :_, t· ! ~ '::: I 1.: !·: :··: : 
H , ... Li. ·-1. ! ~: ~~ '. '.' ,, !: .. ~- }. ,:: 

·. ~ ..... ·, :. ·.: ··. :· . 

fFFlllEMtY - 5,0??649E-OJ (t- 3,270?2SE-03J 

EHERGY: 391.668 
ACTIVITY! ~.101000E+02 
ACTlVlTY Q~E S!GMAI 
HnLF-LlFE: Dll~,0? 
[ 1f::U1'f 

EFr!C.tENCY ··· 
TIM~ ( ~.0S7800Et0~ M!HS,)! 
4,175033E-02 Ct- 3,16?516£-04) 

P!::.ril': 7 

EMEF: 13'( : 

ncrrvr·rv: 1,063000E+o2 
AllIVlTY ONE S!GMAI 0,000000£-01 
HAL~-LIFE: D61,8~ 
DEC~Y TIME ( 4,0E7800Et0S MINS,): 

EFr!CIENL"i' ·- 3,·.:1:401E-02 t+- 5,326•L31E-C'·1:1 

c:, -· 
: r·!EJ;;:GY: 
t-,CTI'.'!TY! 

~i:.! ,6:i(~ 
6 • e 2 1 (l () (l I:. f 0 2 

~CT!VllY ~HE SIGM~! 0,000000E-01 
H~LF-Ll~E: D11020 
[IE C ,·1 Y T !i'1 !:: ( ., , (l 8? 8 t~ •'.) E HI 5 M Ii'! 3 , ) ~ 

~fF!CIENCY - 2,852897E-O~ Ct- 9,913840E-03~ 

n~t,i-. ·t 
EN~RGY: ~~8,0~1 
nCTIVITY! 1,71!000Et03 
nClIVITY OHE 9IGM~; 0,00000~E-01 
HALF-LIFE! D10~,61 
VECA'f TIME ( 4,0B7800Et05 MIHS,J: 

EFFICIENCY= 2.066866E-02 <+- 1,3366~~E-O~) 

F'EM; 10 
EMEF:GY! 11?3:2•10 
ncrrv1·1r: ?,27~000E+02 
AC.f!V!f( ONE SIGM~: 0,000000E-01 
HALF-LIFE: ~1925,3 
DE l'. A '( TI ME ( ii , ,:, 8 7 8'0 {_IE+ 0 5 M I NS , ) : 

~~FFIC!ENCY = 1.?::?:!54'?E-02 •:+- 6,0~ ·:,'3'E-C•5.' 

F'Ei'\K 11 
ENERGY: 1332,300 
Ac·r1vI11: 9,2a4000E+02 
ncT1V!T1 UNE SIGMA: O,OOOOOOE-01 
HnLF-LIFE: D1~~5,3 
DE u, Y TI 11 E ( ~ , (18 7 8 (.\ (_1 Et O 5 MI HS , ) ~ 

~FF!CIENC'f = 1,574303E-02 ~+- 5,737~B5E-05) 

1 ::! 
F.1·!EF:i::Y : 1i?36,13 1J 
ACflV!TY: 1,81]000E+03 
~~-!l~ITY ~HE el~M~: 0-00~000~-01 

;•;,_;, 
. .. ~ . . . 

WHC-SD-WM-DP-045 
REV1 

>c.. 
0 u 
w 
_J 
aJ 
<( 
.J -
-~ 

<( 
I
en 
w 
cc 

----
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··· .. ·:. 

~· 
:~~~ 
--~ 
-~ 
.· ·--~ .. 
ci 

··-.:l':r,· 

:.~ 
,_I;;'!_,,_.,,, 

/["TI•, 
,er-,·:· 

.;' .• -::: .. ·.··, .. .

... : ~ ., ·, ··:•.: 

·.· ..• ··_ ·.::•·. :· 
. ·, . .-·· .. · 

. ,·,;_._ 

i~~lClENCY = 1.247290E-02 (+- 8.695036E-05) 

SYSTEM EFFICIENCY COEFFICIENTS, PART 2 

LOG ( EFF) -· 9, 202042E+O 1 - 6.132777Et01 fLOG ( E)' + 1, 500303Et01 *LOG ( E) ~2 
- 1.634262E+OO*LOG(E)~3 t 6,608717E-02*LOG(E)~4 

WHC·S0-WM-DP-045 
REV1 

BEST AVAILABLE COP\ 

so 

'· i'J 



' , ... , 
.•., 

,. 

!,m 
:." '.<, 
:~ 
--~ 
. ~ ..,~-
·~~ 

::(=''n 
·~D· 

.· ' .... 

.. : .. _. ~ \ ' ,. . -. . . - . 

WHC•S0-WM-OP-045 
REV1 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
S F' E C T R U M 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

·-!, 
··r· 
.,, 
•T·-
•.JI 
•1' 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 16-AF'R-93 13:39:20 

P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3,0 
DETECTOR NUMBER: ~ / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS! 4 ON EACH SIDE OF PEAK 
P~AK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW: +- 1,50 KEV 
ERROR QUOTATION: 1,96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPEc·rRAL DAfA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
ti1'-11':,1..yzED BY i 

SAMPLE DESCRIPTION: E8606-2172 
111:::Df'iETl~:Y DESCPIPTION: -42B47-A 22cc LIQ 
S~MPLE SIZE: 1,0000E+OO EA 
STANDARD SIZE: 1,0000EtOO EA 
A~~LYSIS LIBRARY FILE! ANLOOO 

/ CONVERSION FACTOR: 1,0000E+oo 

COLLECT STARTED ON 14-APR-93 AT 16:46:oo 

COLLE.i..:T LI 1,'E TH1E . 300,:) ' SEC01'!DS . 
REAL TIM!::: 3048 • SECDND:3 
DEit.1D T !l~E: 1 ;, ~3? % 

0, DAYS, 0,0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 24-SEP-92 
EFFICIENCY CALIBRATION PERFORMED 23-0CT-92 

BEST AVAILABLE COPY 
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 

Pl< CE/-1 TRO ID 
CH,~1NNEL 

5 

,::; .. 
/ 

BC 

,50+72 
t.4y32 
73 ~ :.t. ,) 

85 ❖ 68 

170.,:)8 

173,-39 

ENEl~:GY 
l<Et) 

;28.54 
30,10 

, . ., ' ··:,c., 
~ c:, •. , ... 

5 1:P + .4 0 

84,78 

nJHM 
j\[l) 

1.,. 27 
1 -~ 2 '.? 

1"27 
1 "2'.? 
1, 3::5 

1 .. , ('\ 
,; lJ,,:, 

1,15 

Bit-1 Cl<GND 
COUNTS 

12'.7Sl ,. 
12:-365, 
1 i. :385 ,. 
1 i')71::: 'I 

742'7 ~-

· :·:.·;·: 
. ~ : . ·_ '.· •.• 

NET r-~F:E1; 
COUNTS 

:iOOt.. t 

?422-: 
5166?. 

1 ?-6~50 \' 

27::'B, 

16-M'i~·-93 ·13:39t20 

WHC-SD-WM-DP-045 
REV1 

El~l~OF: .. , 
/u 

-41 ·i 0 
32 ❖ :1. 

NUCLIDE:3 

SB/TE-X 

18,-6 TE-·125M 
·7 • . ~ u--233 !-' 

EU/GD·-X ;I. 
t1M--24:3I;: ,, 
F'U··-2i5::3 

2,0 AM-241,U-237, 
EU-155 

15,5 TH--234,, 
TH-228 I' 

TL--208X 

BEST A\/A f! J\ nr,: coc,, 
J-\ V /-'\ i i...r~\ w ._ - , , 

10,4 CS-136, 
EU-1!55, 
ELJ-1!55P1, 
PB·-214>(, 
TL-208:< 

10 .-\ ., ,._ --, -·, 
~l•,..lt// 

11 246+38 

:L3'f :1.316,82 

1-4'? l]23+33 
l4B 
·:.~:i 1446,70 

·1 .!. 
.l.. '·-· 

1 7 

19 

1~)13,31 
1591,46 
l'746, 16 

1'7'92,-38 

1 •")'") •::J-.: 
.&:.. ~ ·l' •· ._, 

661,45 
6,:Sl,41 
723. :t 5 

756. 4,~ 
7?5, '.54 

996 .. 05 
20 2009,13 1004,43 

24 
24B 

2548,20 1274,04 

1332+22 
1460,,69 
1460.58 

1 -~ ... 
;, L / 

1, 16 

1, 66 
1 ., (:, 1 

i .• 61 

1,64 

2i.-37 
1, 75 
1 , <°'.) 4 

2~24 
1, 7? 

2,07 
'2 -~ 25 

2 ·> 1? 
2,09 

ERROR QUOTATION AT 1,96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85,0¼ 

7543; 

8049, 

17603, 

1488, 

38L 

348, 
3T3, 
29-4 ,. 

25::' ,. 
2 7~5. 

180 ,, 
156, 

94, 
26, 

C - MULTIPLET ANALYSIS CONVERGED NORMALLY 

4743, 

15L3, 

1 C:' Cl 
-.Ji·-· PU-241 :, 

EU-155, 
EU·-15'.5B, 
NP-239 

5,8 EU-152,C0-57, 
EU-154(-1 

64,7 U-235,RA-226 
61,!5 t• G-110/i, 

NB-·97 
265979, 0,5 CS-13? 

81. :.rn.B 
742. 10,7 SB-124,1-131, 

138. 
242. 
·-l 12 -; 

265 -:-
48,5, 

:2459, 
798. 

2119 ,. 
539, 

611. 

r• G-108, 
EU-154D, 
ZR-95 

44,1 ZR-95,EU-154 
2,6t-O CS-:L3-4 
lf.:,,l EU-154E, 

l;:H·-106 
22,3 EU--1:.i4F 
14,0 EU-154G, 

EU-152 
4,3 C0--60 
7,/::, EU-154, 

EU-1:.i4H, 
rrn-22 

4,5 C0-60 
9,0 K-40 

c;' r.:
,.J. J 

$ - M!II TTPI FT ,~IUd YSTS r:nNl)Ff::f,Fft fll,IE Tll LACI< _\JF CHI-SQ IMPROl)EMENT 
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_·gg 
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·~'. 

ff,~ 

:~l 
~-

.h~· 
.·Q7• 

. . ';_:·-. . ... 
? MULTIPLET ANALYSIS CONVERGED ~~T ~~ii•;~ 4 
B - ENVIRONMENTAL BACKGROUND PEAK. 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0013 
BACKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00 
B,~1Cl\Gl,:OIJND Lil.)E TIME! 7000. SECONDS 

WHC·SD-WM-OP-045 
REV1 

BEST AVAILABLE COP'( 
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, .. 
.. • . 

WHC•SO-WM-DP-045 
REV1 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 16-APR-93 13:39:20 

Sr')i"iPI.E t 1::B606-2172 
DATA COLLECTED ON 14-APR-93 AT 16:46:oo 
DEC~YED TO 0, DAYS1 0.0000 HOURS BEFORE THE START OF COLLECT. 

RAD r·o Nu CL IDE A N A L Y S I S 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA 
DEC1~1Y 

ENERGY COMPARISON 

COR!?ECTED 

AC-228 LLD<1.07E-03 LLD<1.07E-03 
AC-223A LLD<l,OBE-03 LLD<1,08E-03 
AC-223B LLD<5.28E-03 LLD<5.28E-03 
AG-108M LLD<l.OlE-03 LLD<l,OlE-03 
AG-110M LLD<6.68E-03 LLD<6.68E-03 
AM-241 5,98E-02 +-1.58E-03 5,98E-02 

EF:ROF: 

•❖·-1 + 5:3E-03 

EXPECT 

911+()7 
ii'll. 10 

433+94 
657c-?t, 

AM-243 LLD<4.80E-04 LLD<4.80E-04 74,67 

DIFF 

t1i'•i--2•nf-, LLD<4,80E··04 LLD<4.80E-04 74,67 1,..P I. 
.... ;~---d"'-< --:~2 ·"'="'-~ ~;:.,;.3 :?.-C:---.:;L~-~~, .:Z?.t::.C-,~E-A0~:2--+--=t:."''-:.-c";.J~c:t'f-, t:'-=': --""f(r.:J ::i:-, -~-.7~,::-c-;~:~E=--.::~: :~1 _,,;..._:·-;,__7 ..--, ~&-, 8-8 E-E-tr(.1±,3----4 .. ~.-3J- •• -t1-B3---&cC...,_~ J!" j 4 / I J, /12;;, . 

AR-41 LLD<2,64E-04 
AU-198 LLD<B,BOE-04 
BA-133 LLD<9,84E-04 
BA-139 LLD<l,88E-03 
BA-140 LLD<2,74E-03 

LLD<2+64E-04 
LLD<8.BOE-04 
LLD<9.84E-04 
LLD<l. 88E-<Y3 
LLD<2,74E-03 

BA-141 LLD<2,09E-03 LLD<2,09E-03 
BE-7 LLD<9.75E-03 LLD<9,75E-03 
BI-207 LLD<5,59E-04 LLD<S.59E-04 
BI-212 LLD<4.47E-03 LLD<4.47E-03 
fl-214 LLD<1.21E-03 LLD<1,21E-03 
Bl-211A LLD<1,21E-03 LLD<1.21E-03 
31-214B LLD<2,31E-03 LLD<2.31E-03 
BI-214C LLD<l.~lE-03 LLD<1.21E-03 
CD-109 LLD<S,30E-03 LLD<8.30E-03 
CE 144 LLD{2,89E-03 LLD<2,89E-03 
CE-139 LLD<4,25E-04 LLD<4,25E-04 
CE-141 LLD<6,74E-04 LLD<6,74E-04 
CEPR144 LLD<5,78E-03 LLD<5,78E-03 

1293.64 Q_ .· 
411.80 0 
356 (· 02 t \ 
165,B~:i '--' 
537'~27 
190,23 
4/7,59 
569,70 
727,2? 
609.32 
609 ,; 32 

1120,2B 
17,:i4,51 

88 ·) 03 
L~~L51 
U:.5, 815 

-145,44 
133.,51 

w 
_J 
cc 
<( 
-J -
~ 
<( ,_ 
CJJ 
w 
cc 

CD·-56 LLD<2, 82E-04 LLD<2, 82E-04 846. 76 J 
-.-i::,:;..,,·:;-;:.'.::_"_,,.:··-------="-;...., ·..l::"L.:· .7::J;;, F:.=-!,e;!...;, -;.~• -=-';:..:-_,,_,_ ,;i__) ...... ~~-0~E::...:; :=..Ji.,u) 4-=-,-.::,--', ~. og.,· :-3-,:~--·9-~) J..-1 -¼...l.=-i!.,,1...._ • ...i7 ci.-0 .l:.E=Q0-44---l12..:L'J 2--..-(}6--- 0 ' B 7 ~11.; /1 b/c,1 

c;o .... iss 
C 0--.S O 

LLD<2,86E-04 LLD<2,86E-04 
1,44E-02 t-7,0lE-04 1,44E-02 +-7,0lE-04 

CR-51 LLD<5.33E-03 
CS-134 LLD<3,34E-04 

LLD<:5.33E-03 
LLD<::3, 34[-:-·04 

CS·-1Ui 
CS-137 
CS--138 
EU-J.52 
EU-1~)4 
E 1•1 -- :l 1,5 4 (l 

E~J·-1'.55 

LLD<2,73E-04 LLD<2.73E-04 
1,21Et00 +-2,35E-02 1,21E+oo +-2.35E-02 

LLD<2,87E-04 LLD<2,87E-04 
LLD<S. 1:3E-·)4 . LLD<8 .18E-04 

1,47E-02 +-1,14E-03 
1,45E-02 t-9.34E-04 
8,67E-03 +-1.39E-03 

1,47E-02 +-1,14E-03 
1,45E-02 t-9,34E-04 
8,67E-03 t-1,39E-03 

FE-59 LLD<5,83E-04 
HF-181 LLD<1,14E-03 

LLD<5,83E-04 
L1-D<1, 14E-03 
LLD<5,24E-04 
LLD<8,56E-04 
LLD<1.04E-03 
LLD<8,24E-04 
LLD<4, Oi::,E-04 
LLD<B, 7:3E-04 

HG-203 
l-L11 
I .. - :L 32 
I-133 
I-::-34 

. :I ·-:l 35 

LLD<5. 24E--04 
LLD<S, 56E--04 
LLD<l, 04E-0~5 
LLD<8,24E.-04 
LLD<4,06E-04 
LLD<:3, 7B~_--04. -· . - .... - . ~- . . .. ,,,:- ., .• -·-···.· .. . -... -.. , ........ . 

810,?:i 
1332.50 -0~28 

320f09 
7?'..5,B4 
818,'.5:l 

-0 ... :20 
143'5,86 
1408,01 
1274,45 ,,-0,41 

123,10 -0,17 
10::;.31 --0,lB 

86-;54 -0,11 
1099, 2:i 

4:32, 20 
2'?9,20 
364,48 
6,57.~69 
525> ~ 6c_;• 
84?,03 

1260,41 
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....... 

(~' 

-~-

·,.- .. 

-- ~-; 

. . ~· 

K-40 LLD<4,69E-03 
KR-85 LLD<1.79E-01 
KR-85M LLD<4,68E-04 
KR-87 LLD<l,BSE-03 
KR-89 LLD<2,20E-02 
LA-140 LLD<1,41E-04 
LA-142 LLD<l,30E-03 
MN-54 LLD<2,82E-04 

·•, •.··· 
_. . -._ ,-_ -, .. , __ : . ,, : 

LLD<4,69E-03 
LLD<1,79E-01 
LLD<4, ,:SSE-04 
LLD<1,85E-03 
LLD<2,20E-02 
LLD·:::1, 41E-04 
LLD<1,30E-03 
LLD<2,82E-04 

., •f •:" .. :,.·_ .. · 

--
.. ,_-,, 

1460.75 
513,99 

. 1,51,• 17 
402~58 
220~90 

1596,20 
641,83 
834,83 

MN-56 LLD<3.19E-04 LLD<3,19E-04 846,76 h 
--r!; -!T-l:-;-=••··"2.2::::~-----!:'::-i..., ...;;·:2..;;) ~:Wi) :=;;..=: :..i<_~'• ~~: ~-+.-:-~--4-·i ..,..._ G-0 6-6 E-[-&0-44---55r-.,-f:~:::lfE:........-:r.)..;-;i :;....-i--,;.h} ,riCn.• -...'ii', E:'-" -e· >'.}-4--.14)'...,~1-...:;; •=-:i..:,;, <;;.-:: --t::r.-1 ,.~'..J-iT.t .Arf ½ / h (f , 

NA-24 LLD<1,39E-04 LLD<1,39E-04 1368,60 
NB--9-'-1 

!lf. :; '/ 

NP-23B 
NP-23S) 
F,~, .... 2::5:3 
P{• -·•2:34M 
F'B·-210 
PB·-212 
F'H-212r~1 
F'B-212B 
PB·-214 
FF.:·-21 At, 
FB-·214B 
F'0··-210 
P0··-214 
F'0--:21-::':. 
F'U-239 
?U·-:241 

LLD<2.63E-04 
LLD<2,83E-04 

7', ~:ii [=')3 

LLD<2,63E-0-<1 
LLD<2,83E-04 

702+63 
-, t ,::- ·70 
/Q._l.J,/~ .. • ,_ 

-e .~ l ,._ .-·· ~2 !---=:: 9 c::E v-..1 2,66E-02 : 2,83E 03 
f:i '"i 7 I Q ".) - ~l!C" [ ~ , 

; . c:;-~ ;-· :0,_ 4/;; /, 
._. ._. + ..., .;; ·- .. i._, -- I ~ t· 

LLD<1,17E-03 
L.L.i)<2, SlE-03 
LL.D<l, 44-E-0:.3 
Ll.D<l.,OOE-01 
LLD<B, 54E-t:i?, 
LLD<9 ,.15E·-04 
LLD<9,llE-04 
LLD<1.46E-02 
LLD<1,81E-03 
LLD<l,SlE-03 
LLD<2, -'nE-03 
LLD<2.l6E+01 
LLD<3,76E+oo 
LI..D<l ,42E+01 
LLD<4, '?8E+OO 

. l.Lil<l, 74E+02 
LLD<9,.B3E'.'-03 

LLD<l, l 7E-03 
LLD<2,81E-03 
LLD<1,44E-03 
LLD<l ,OOE--01 

984,45 0 . 
~ /-,.Ut-1 ~,·7~ '" u 

LLD<S,54E-03 ~ 
LLD<9,15E-04 0.q 
LLD<9,11E-04 
LLD<1,46E-02 9 ---==-LLD<1+81E-03 ~> 
LLD<1,81E-03 ~W 
LLD<2,43E-03 ~~ 

311. 98 
1001.03 

46+50 
239 + 0() 
239~00 
300,10 
351t92 
351.(?2 
295,21 
804+00 LLD<2.16E+01 6 

LLD<3 + 7.::,E+OO :C 7'?9, 70 
LLD<1,42E+01 3: 804,90 
LLD<4,98EtOO 129,30 
LLD<1,74E+02 149;57 
LLD<9,83E-03 240,99 

w 
-I 
ca 
<( 
..,J -
~ 
~ 
I
C/) 
w 
cc 

I~~ i;.·, -':...2-··. ::-:-·: t:-C ----:::-2-;-, "'.:r'.-~'7Gf.:[---99-?:l:~-'-=-J1,-.,..,1:S~•~E:=-'G:h1 2:¾----'2=-r. 5~0 t:-E--&-: =2-+-:t1-., ~.:.,-;:::.t[:-<;i:)L-i::'.::-----:11~'31-€!.i,...,,-+1;1 0-----'clc--.-. -±-1--">6-
R B - 88 LLD<6,43E-04 LLD<6,43E·-04 1836,00 :~~fib 
RB-89 LLD<1,38E-03 LLD<1,38E-03 1031,88 
RN-220 LLD<5.57E-01 LLD<5,57E-01 
RU-103 LLD<9,01E-04 LLD<9,01E-04 
RURH106 LLD<1,04E-02 LLD<1,04E-02 
SB-124 LLD<5,28E-04 LLD<5,28E-04 
S8~125 LLD<3,02E-03 LLD<3,02E-03 
SB-125A LLD<3.02E-03 LLD<3,02E-03 
SC-46 LLD<3,27E-04 LLD<3,27E-04 
SE-75- LLD<6,66E-04 LLD<6,66E-04 
SN-113 LLD<1,20E-03 LLD<1,20E-03 
SR-85 LLD<7,85E-04 LLD<7,85E-04 
SR-91 LLD<1,07E-03 LLD<l,07E-03 
SR-92 LLD<2,18E-04 LLD<2,18E-04 
TA-182 LLD<9,41E-04 LLD<9,41E-04 
TC-99M LLD<4,18E-04 LLD<4,18E-04 
TE·-123M LLD<4,40E-04 LLD<4,40E-04 

54'? + 73 
497.08 
62 L 80 
602+72 
42?.89 
427~89 

1120,4'.5 
264,66 
3~11,67 

555,60 
1383,94 
1121+ 30 
140,51 

TE-125M LLD<1,13E-01 LLD<l,13E-01 109,27 
TE-···132 LLD<4. 42E-04 LLD<4, 42E-04 228, le, 4P 
·r-~HI.::.:·••...;;;-J~'l~•:;L---~7Z...,,.Jl1.::'• ~/ E~Cd--:) 2~+-1-1,, 1"1-tl EE - 'J 2 7 ,. 0 /' E O Q + = 1 , 1 1 E - &-2 ,f'] , 
·ri"· I iM2:--:i'.:..:--':' 9i'-----;:l:--• .-, 11--:;..:2-1-· E&--=-·0-0 l..l -.±.+.=..11 _.._, ..1·1 .:1.q:..1:.1~-~--:.eo~::!-----Ji:-.,:-:ilr.2ttE~•T'.:rc +--+--<-+-':--;'+· .::-+ .. h .... -'-----&<'"--' .--4-<+---~,d-Jd--,; '--1 / / t C °i J 
TH-229B LLD<2,01E-02 LLD<2,01E-02 
TH-229C LLD<l,03E-02 LLD<1,03E-02 
TH-234 LLD<4,87E-03 LLD<4,87E-03 
TH-234A LLD<4,87E-03 LLD<4,87E-03 
TH-234B LLD<1,06E-02 LLD<1,06E-02 
TL-208 LLD<6,36E-04 LLD<6,36E-04 

?2,50 
9:2,50 
6~~t:30 

583,14 
2?0.26 

55 
U-232 LLD<1,05Et00 LLD<1,05E+oo 
U-235 LLD<7. 62E-(.)4 LLD<7, 62E-04 185 • 71 A~ / / 

~~JF-·~~~>3~~~--A~---~~t~.-~~?~_[i:;-.~0~3-4-t---1-1~.-00~5~[:-€C~3r--Jl~.~6~2~E:---:O~~~·-+--~lrr,10~5~E~·--vo&3---l-1~9~5;,-+7~1--',0,55 .JTJ~ lb~ 
U-235B LLD<3,08E-03 LLD<3,08E-03 143,76 
U-237 LLD<1,9BE-03 LLD<1,98E-03 208,00 
W-187 LLD<~.58E-04 LLQ<9.58E~04 685,74 
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XE-131M 
XE-133 
XE-133M 
XE-135 
XE-138 
Y-88 
Y-91 
Y-91M 
ZN-65 
l.J": 95 

ZR-97 

TOTAL 

. ~ .··, : -

·.,_. :. 

·(__ ___ _ 

WHC·SD~WM-DP-045 
AEV1 

. ' .. · . 
. ·,· ... , :: 

•i:., .. .. 

', . ·. /,/ 
•, :.•.:. _,,,/ 

·y .... 
__ .,,.,.. .. 

LLD<1.96E-02 
LLD<7,30E-04 
LLD<3,90Er-03 
LLD<4.13E-04 
LLD<3.39E-03 
LLD<6.04E-05 
LLD<B.58E-02 
LLD<B,15E-04 
LLD<7.44E-04 

1.ose:-oz 

LLD<l.96E-02 
LLD·G • 30E-04 
LLD<3,90E-03 
LLD<4,13E-04 
LLD<3,39E-03 
LLD<6,04E-05 
LLD<S.58E-02 
LLD<B.15E-04 
LLD<7,44E-04 

_,,. 

• 4~75E 04 1,00E 03 + 4,75E-04 

LLD<3.06E-04 LLD<3,06E-04 

1.66E+oo +-3,43E-02 1,66E+oo +-3,43E-02 

! \ -~ .. 
·.: > .. ·· ... 

.· : •.:. ~:.: .:,.• ... ~.: i ., 

163.98 
81.00 

233.21 
249 .. 79 
258,41 

1836.06 
1204.90 

555.60 
1115,55 
756,;q. 
724.20 
743.33 

STANDARD DEVIATION= n.4~ 

.. • ... --:-. ;~ .. -· . 

. -:-,.;'_. 
·~. ;1 .• ' .. : ' 

. .~ ~ .' . 
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'1' .,. S P E C T R U M AN?1LYSIS 
'1· ,,. 

* * * * r * * * * * * * * * * i * * * * * * * * * * * * * * * * * * 
Cr!1NBERF:?1 :3PECTr:1;N-F V2. 06 SOFTl.:Jr!,RE WHC-SD-WM-DP-045 

REV1 

* 
* 

* * 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 23-0CT-92 12:20:37 

1~Ni!1LYSIS P A R A M E T E R S 

:'~CA UNIT NUMBER: 2 ✓/ ADC UNIT NUMBEF:: 3,0 
DETECTOR NUMBER: ~ / GEOMETRY NUMBER! 42 ✓ 
SPECTRUM SIZE! 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS! 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR! 85.0¼ 
IDENTIFICATION ENERGY WINDOW: +- 1.so KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND.SUBTRACTED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN!! 
ANALYZED BY! JLA 

SAMPLE DESCRIPTION: 42847-A 22cc LIQ 
GEOMETRY DESCRIPTION: 42B47-A 22C~ LIQ 
SAMPLE SIZE: 1.ooooE+OO EA / CONVERSION FACTOR: 1.0000E+oo 
STANDARD SIZE: 1.ooooE+oo EA 
ANALYSIS LIBRARY FILE: ANL230 

COLLECT STARTED ON 16-0CT-92 AT 15:oo:oo 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME! 

t,000. SECONDS 
6012. SECONDS 
0.20 i. 

-· ·· DECAYED TO 258. DAYS, 3+0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 24-SEP-92 
EFFICIENCY CALIBRATION PERFORMED 23-0CT-92 

BEST AVAILABLE COPY 

57 



~-~ 

cd 
I 
~ji 
-~ 

.. . ·:. ~' 
:·~--
I Q""".j 
~ 
-~ 
~~-

½~-
·.CT7· 

•.• 

.-, .. .,,"""" ,-. 
~..:.:...:. - :; COUNTING ROOM WE:3iINGrlGUSE HAl-~F,JF:D 23-0CT-92 1•"")•·1(~•--, 

J. ... • .:.. 'J ;, .~ ·' 

F' E l~ K A N A L y s I s WHC-SD-WM-OP-045 
REV1 

PK CENTRO ID ENERGY FWHM BACKGND NET AREA ERF:OR NIJCLIDES r 

CHANNEL KElJ KE 1) COUNTS COUNTS i. 

1 98.80 49.14 2.18 3600. 927. 18 •. s U-234 
2 119.47 59.48 · 1.12 3181. 16379. 1, 8 AM-241rU-237, 

EU-155 
3 176,45 87,97 1+ 11 2399, 6237. 3.2 EU-1:i5, 

EU-1551!\, 
PB-214X, 
TL-208X, 
CD-109, 
HF-175 

4 244.55 122.02 1.15 2274, 4313. 4,2 SE-75,EU-1521 
C0-571 
EU-1541~ 

5 273.47 136.48 1,09 2449. 532. 27+1 SE-75,C0-57 
6 332,20 165,84 1.11 1919. 2568. 6.0 U-237,BA-139, 

CE-139 
7 559,14 279,32 1.43 1399, 456. 24.5 HG-203,SE-75 
8 784.08 391.79 1.33 1223. 3191. 4.7 SN-113 
9? 1022.10 510.82 1.42 911. 264. 43.5 RN-222,I-1331 

TL-208,NA-22, 
ZN-65, F:H-106 

1 ()? 1028.55 1.42 873, 1438, 12,3 i·\F:-85, SR-85 
11 1219.3.3 1. 38 879, 304, 31, 5 BI-214A, 
11B 609.19 244, 21.0 RU-103 
12 1323.90 661~74 1. 48 841. 11126. 2.0 CS-137 
12B 661.41 162. 2q.:3 
13 1796,62 898,14 1 i:;o . - , 1004. 4078, 3,9 Y-58,R.B-88 
14 23-47,01 1173.41 1. 7 6 474. 8880t 2.2 CO-,:SO 
1 i:; 
-'-w 2665.59 1332.75 · 1,93 274. 7953, 2.3 ·C0--50· 
16 2922,30 1461.16 2, 15 146, 1071, 7, 1 l<-40 
16B 1460,5;3 1 ''.l 'J 1 --- .. 5t5 
17 3530.48 1765.38 2,11 32, 82> 32 "2 BI-214C 
17B 17-!>4,79 '? 4. 2 5. () 
18 3673,07 1836,70 2, 14 7'' -. 2364, 4,2 RB-88,Y-88 

ERROR 1]UIJTAT!ON AT 1 • 9 ,5 SIG Mr!\ BEST AVAILABLE COPY 
F' EAK CONFIDENCE LEVEL ,H es. o;~ 

? - MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4 
B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0013 
BACKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00 
BACKGROUND LIVE TIME: 7000, SECONDS 

~ 

I sa 
.i 

•• • •- -A- • - - • • • _ .. _. 

~ 
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fi 3}~ 
).S~3N::i 

SI3A7~N~ Ni G3Sn l•N 5~~3d 
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...... ? 
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{),:. z.:;:~:• ... 

G I O :: .l. i~ :::. 

~3/Jn (io-;~i•t-~> i•-39L'~ = ~1rnr1J~ a3~ns13w 7ijl•i 
tJ 3 / :::: ri O ; -3 ~ £ ;\ : -= ), l i ('1 ! l :J 7 ~;ti:;;:~::=-:;: w ;::r 3 d !~·n w I :·< t;; ~._; 
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\/ ;. 

,::.'-.1 •._, 
.-· ···, .,. 
·-! ,.. .., 

.-.• .... '._ ~-•._.1 

~; ·-~· •.. ·::, - .• .. , ..... 
·-.} --

O~·c~C 4~ ~S-308'9-+ :0-360': 
:;.'.:,'::";~! l,6 s-· . .,-..:.u_';-+ 2C·-3L?·:.. 
·:=o•::::; ;o/ 7::,-:;ro'Z-+ 20-3,6,:6•:; 
£: '.:; ' :3 E: h 6 ~~ 0 -:: ::; -~-• £ -+ ~ G -_; ·:;:· 1/ • -:-

·il £ ~ -~ :~ 0cs,/ t•..:,-:;;.:S~,;-+ 2:0-=:3~'C: 

__ :_ :-~? l. -~ . ......... -: . '~\-

i A3li 
91'0-dO-WM·OS"OHM 

.:_ =-.. ·.: ;-: 4. -~: ~-::, -.!.. :; :~; --;~. :: .. -.. 

·,.: .; · . ; ~ . 

. : ... •'•, 

--. -.-.-.,- :_,-._,-.::;-._ .. -= .::_. 
~0-3?0'£-+ 20-30i'Z 

~0-~9S'i-+ 20-30!'2 
20-3~0·~-+ :0-336'6 
~0-3~6"9-+ Z0-3L!'Z 

-:.-. .::-,::-/·, 

..... --- I•••-•• . , ... • ·-· .... 
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_WHC-SD-WM-DP--045 
. : ;' •~. ~------------------------

,,<... 
. . ;•. ·{. ·, . REV1 .:· .... : . 

. ~ _ ... • .. 

•." .. Se11aI No. Samp•• PoInI Oalt Tima l11uocl Pllollly 

E 8606. -1283 H&RWC .. .. 4-12-93 13: 0 25 
OeIerm1nahon Me1no,11S1anclarcl Resull Umls Charge Code 

AT-SOLDS · LA-508-101 uCi,/4' PC41G 0 
Sample Size Cuslomer 10 

'.• ·.• ____ G OF SAMPLE 0065WQL 
Romar~s. C•lculauona, Reoulla: 

'/,?11.~ J.o l~~L M1,,.1°"...,,J 

. . I 
. . j 

·; 
J 

Analysl • 3 Analysl • 4 Analyst• 5 

Hrs Hrs Hrs 

_, 
j Time Compleled 

{ _f// 
Alpha Calculation by RN on 0(-14-1993 at H:27:4( 
Det 19 1 -inch aount Alpha eff. : .2941 
Saaple size : 4. 722 g Dilution : 1 

• q 
Hount I 1 

37496 

5 
0.9 : 2.432ll-03 uCi/g alpha 

~1000 

I ., 

·.:..:·.· ·, 

•• : • . ',::' I 

. .-··. 

:,·.· 

. •:,··· 

: . , .. 
: . ··: . 

'\,, .. :; .. _ 

', 
. -· : <: :>. 

. •.·: :· . 

·, . . ,· .: ~ . 
·-:: :,' . . : ::· ·. 

I 

_.(_ 

.~. . . ' 

GO 
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS WHC .. SO-WM-OP-045 
REV:1 

RADIDNUCLIDE_Am-241 HALF LIFE_432 Yr TIME ZERO (HD) -------- ._ 

STANDARD 
ID 

36B40A8 

36B4087 

36B40C7 

36B40A3 

36B40B3 

36B40C3 

COUNT TIME 5 MINUTES 

DETECTOR NO. __ 9 ____ _ 

SIZE 

1 

1 

1 

2 

2 

2 

DATE 

04/03/90 

04/03/90 

04/03/90 

04/03/90 

04/03/90 

04/03/90 

SC. T 

~ 

!I.Jt15 

_@4£_ 
& 
~~ 

/; 
# ------
/41 

HANFORD DATE (HD) WHEN COUNTED_ ibb 26 __ 

BKG. c· c-
- -'· ,_J 

C/M 

COUNTS@ COUNTS@ COUNTS@ COUNTS@ 
0 DEG. 90 DEG. 180 DEG. 270 DEG. 

_J_p_pJJ__ 9rJO 65- _ 90 I,} '-/ __ "V_lf_j~= -

J2~~- _ _;_S_flt:6 Js_z['_~ !~(-!:#_ 
1=221J_5 .e?3Q'z.Q7 :J...3_3_tL/3 E_':lz~~ 

t3B~ 6 '-/;J_ r?' 6 3Ci?-..S _c{c/:;f? 

!i~-t:li .115...a::J/ _;_Js;:s~-6' j)_6_5__6_5 

L~CJbr:)__16ft.--5£ 1_62~ b36-~ -

BEST AVAILABLE COPY 

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002 

RADIONUCLIDE: 
HALF LIFE: 
COUNT TIME: 
CPM BKG: 

DETECT• R N,:,. 

Am-241 
157784 

5 
1 

STANDARD SIZE DRTE 
ID 

36B40A8 1 :) ':/03/90 

3684087 1 04/03/9() 

36B40C7 1 04/03/90 

36B40A3 2 04/03/90 

3684083 2 04/03/90 

3cB40C3 ·=· 04/03/90 '-

'3 
TIME ZERO ORTE (HD>: 15897 

DATE COUNTED <HD): 16626 

CALIBRATED BY: RA JONES HD O = 09/25/44 

TIME COUNTS 1]1 COUNTS IE COUNTS IE COUNTS IE 
0 DEG. 90 DEG. 180 DEG. 270 DEG. 

90084 90065 90124 92435 

159636 159606 157844 158346 

230125 23090'3 233449 234954 

63232 64299 63975 64099 

115406 115701 115536 116365 61 
160402 16415'3 15035,s 16364,3 
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t.(- 3 -70 
WHC·SD-WM-DP-045 

STANDARD SIZE STD A'v'E 
ID VRLUE CPM 

35840A8 1 " 50570 18134 

3584087 1" 109900 31771 

35840C7 1" 159700 46471 

AVERAGE, 1" = 0.2941 +/- 1!195¼ 

STANDARD STD RVE 
ID VALUE CPM 

36B40A3 ·=· '' 61800 12779 I-

3584083 ·=· •• 110700 23149 I-

36B40C3 .-, II 
.::. 161400 32427 

AVERAGE, .-.11 
.::. = Oo20E.3 +/- 1]1951-

5:TANDARD STD A'vE 
ti ID VALUE CPtvj '. . "I 35B40A5 

C:- II 59470 -1 ~ 

5" 10980<:> -1 . >.,-3584085 

~ 36B40C5 5" 160100 -1 

1\ 

0
• AVERAGE, 5" = -0.0000 +/- 11-l95i~ 

NEW EFFS FOR DET 9 Arn-241 

l" = 

COMPARISON TO 1988 

1. 05 HIGHER NOW 

REV 1 
DECRY DECRY CORR 
CORR CPM 

1. 00 18193 

1.00 31873 

1. 00 46520 

0.0108 3o57 ¾ ON 

DECAY DECAY CORR 
CORR CPM 

10 00 12820 

1. 00 23224 

1.00 32531 

a/ 000083 .£i•o 03 I• ON 

DECAY DECAY CORR 
1 CORR CPM 

1.00 -1 

1. 00 -1 

1. 00 -1 

0.0000 -99.92 ¼ ON 

1" = 0.2941 2" = 

5 11 = -C>a O(>C>C> 

1" = 0.2792 

2" = 0.1833 

[WJJ 
~IL/h0 

EFFICIEN.:'.Y 

0.3004 -
002900 

0.2919 

04/03/90 

EFFICIENCY 

0.2074 

0.2098 

0.2015 

04/03/90 

EFFICIENCY 

-0.0000 

-0.0000 

-0.0000 

04/03/90 

0.2053 

1. 13 HIGHER NOW 
BEST AVAILABLE COPY~-· 

:: 

,~ \'-'\ ~ c.;M.. 

'=, oS ,- o d. / rv.. 

)( 

-= (). 3 00 L{ 

½ \-\" "\l 

62 

. :.· 



_. . ~-~ 

6..1 ~· en 
·r==-;;:: 

·• .• '1: 

-f-~-
0,· 
6 
~n 

.. :-·· ... 

. -· ··--·•·· .. 

.... 
·········-

. ! 
I 

• I 

,; 
. ! 

• •• .' • I 

·_. :.-. -<7 
, •· , • •.,. I 

. _. ..... _.. '.~:..-. . . : i 

.. • . : •·, ·-. ~-··~ . . . 

WHC-SO-WM-DP-045 L.· '-· 

. REV 1 ::;((_: 

Time luuod Prlorlly 

12:57 25 
Ch.argo Code Rerun• 

PC41G 0 
Cu11omer ID 

0065WQL 

Analyll •'4 Analyal •5 

Hr• Hrs · Hra 

Tim• Comploled 

. .. · .. ,•. 

~:::. ':_,-~r-. 
· .. -. 

.·· •'·'• 
.. -;--: : ..... _ 

:·· . '• 

I •.••: 

··- - . 
. :. ·._:-·.·~ . . 

.• ';, .:· .. 

=- o. l8- ;,-C:/ ?,;~ '-4 

//6J. 6-t'( 

(!5 ... 1-2>'-f L3.3<fc:.-(t }.too =11ooc:-t 3 (jC-· 
4.7'>2.. 

m fJ-Sl/ o -~ c-if .>£-<co -=L5. q I cqc: 
4-,, 772. 

S f!,-l~S L~-O~E-3x ,ea -[6,.93~t/oi. 
4-. 77:>-

.. .-: ' ~ ~--- : '' : :· 
; _ _. •.·· 

:' :·.·. 

-~-·.·. _· -~~:~.· . 

. .·. ~-: .- . 
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WHC-SD-WM-DP-045 
REV1 

Ser,al No Sample Po,nt Date 

S 5336.-3336 SHIFT STD'S 
Oe1ermina11on Metnoa, Slanaara Result Units 

Pu239/40 LA-503-156 uCi/L 
Sample Size 

100-10-200 
Remarks. Calcu1a11ons. Aesulls 

LaD Unu Mgr ,. 

Time lssuea 

4- 1-93 0:55 

Hrs 

Charge Coae 

STD 
Customer 10 

t~t~i 
39?. 5J22 

1. :32i5+.J2 

Priorny 

26' 
Reruns 

:;~ .f. , . 
. , .. p. 

:p .. i, 

:t-1--1-

Hrs 

0 

54 ·6800·061 •R-10·83! 

...... -..... ~ ,:. ,_.; ~· ... .:.. ..... 

\' 



M- ~ v2- '-/·;1/-C/ 3 

j3l?<J - j__ 

.30 

WHC-SD-WM-DP-045 
REV 1 
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? 1-?.2k 

ID 
1 

G ;:-_ A L (; i .. ;;- H 
FE-! 'I 

j·-! 

:I. ·• ~ _I'•' 

r· G 

FFDU(: T:i n;-; r:E:F'OF T 

•~>:.1 un t.e•j , __ ,n ,'. , .-., _;·~?.--'?'-:; f;J 

n,,d c.> • r -r, 
••• - M. 1. --·'-·' ,. '.,\_.,nn,-· I- r·~· n,.,rra:1,:2 i· 

[. Cl r J f J l.. i_. _i_ In<.-' ~ .. ~ . 

,~: j,l i"; /. 

·~ ~- ,_., 

:..; ·~· ·:· 

j l ~-- :i Si It. ! '~-: I I i . .- •:.' I'" Fi,.1Hi-J 

-~9 ,. 7 
. -··~ ·• n _,. ~-:, / :- '.-' 

AEA 

F in,,.,l 
!.\ ,_ 1,-i : ..-

:1.n.i. i._i_"::I 

.":.,~, -:j r- 7:? :,:' 
:::or.. ;, 7.i :~ ,:: . 
~: ~~ :: ~- ~~ / : ;; 

r _i_ n(:: :i. 
.-,r:,.(l (• -:?7Y 

FEM;: EE:::lif..TS 

F' '= ,-; k r:,.-!n :~ 1-\.-' .i ,J 

In i ;_. .i. t-:) F .in ~1-) 

:-~O~-OC,O ,~: 1~i;-~ 
~:-:C•, ,:; 0(; :i. .~; .. :-; ;'/, 
·:.: 0 ~ (, 0 i.l ~~: {· 6-~:- i) 

i-:-:111.rni. F'er::k 

ID 
1 

I ·=- tJ to P ,J?..J... i r--- r.: i..: i. 
C Ju 2 ,t, -'; ~~ ~:I . ~ t, :r .. ~~ 

t: ;-; p • f_i i. I '.;, • 

::., <- 7 '_;~ 6 :i ~ 7 ;9\ .::. 
5 ,. '78\.!, 3 t 72,c. 
3 ~- 4 9 9 :.:, {· ~-_; ~ ~-i 

:.:i {• 4 fl O ~i i· :_; 1 ~-} 
~) v 1 4 :~ :·i 1 :i_ C, 6 
~·:; 1- J. ,~ 4 ~.-.i ,. l .;-; ,-s 

;•, i. 'f I 

,:_; I· ~j •j_ 1,j 

Ft,:Hi1 F' ,: t.~ ,~/111 

Cm.2-·-13 
F 1J.23S 
f; Ill 7: "11 

p,_,24,:, 

G :- 04 \°"'.• .,· (, 6~~ 

-•~i ,. c,c,o 
-,:; ~ 0). C' (J, G5 1 • ,;; ,, 
-0~035 
-{;, . .:,;-;:, '-.-' f (i ,; --- ·":'"• ~- 0 \0

, 1 

DE'TEc·, Cir: C ,~1 L I Bi-: H T I D i•l 
Eners':'(ME',') ... ..; 1- (i i',1 + ,' ,", 1" i''14-'. • · • • .J, . ..- .J *C,1anr1t.•J 

Ent? PS':' 1·,::r,se ( Met) 1 

Eff.i.c.- i.eirc"i . O 
--:., 07-4 rr, • -. - -.. •:=t ..... ,::,'1,1 

Ci='M./DJ:•M 

TOT,:1L cr1II•1~ '--"' .0,.-:,H· 

:r 

I ,:;"I! 

:(n.i i._;_ ::··i_ .i. n::· 

.I. •. 1 , () (; {; 

'i O c_,,:j () 

i .. i _,· n1 

5'J,1 ! .:._.· c:, 

·: --, ... , 
_ .• -· .! ... .-. 

,-. : 
.. ,, ... 
. .-: ' .. , -~ 

!'";,;1; 1 • .i ·-J j_ 

I,~ I .i _ .. ·· i=.' 

0 - J S-::,F-,:,:_· 
-~• , .:.: :i_ --~ F - ,:, 3 
v t .-:: ;.: ,1 r - r,:; 
0 :- 3 2 0 b~ - G 5 

I i:.em .•l!J r: I;""',_,,_. v I.~ ,. '::: 

r:aw ';..-Pe•.:- t r•Jm 
5muo t-ilt>•j 

,:i:.1 1T1PO'.:-i t.e 1 :i I:. 

r: et~=- id 1.1 c: 1 = 

, .......... _,, 
0 'i 7' ~,:-, ., 'J 

1 (, .I. :·.i ~- 7 

;, n ~: J ~; .-~ ", , .. i 

BEST AVAILABLE COPY 

1 (, ,:, .. . -:, G ,J 
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1 LEGEND: 

~ ' .... · .. 

SPECTRUM Sn7782,SPC 
t t. t MODELEn F'EAKS 

• o-3 

WHC-SD~WM-OP-045 
REV 1 

t t t t> t S> t to • t t f' t t t t • t t t t- t • • t, t t t t, t 0- t t t t c, c, t t t t, t 1 t C• I , I t t t, t t t + t '° o, t o, t C I C C < t, t ""' t 

.:. ~, 
-'-· 

• 1 
• " ....... 1 

0- .. .. t 0, .. ) .. • t .. .. t ~ <· :- ~ > .. .. t fo :, t t > • " .. f, 

BEST AVAILABLE COPY 

........... e, ............ c, .............. . ••• 1 • 
t fo 6' t t • :0 ) .. t, • .. • • C• t l- f, > t, > .. t t t t, (, (lo f' .. + .. .. > (,, (• .. t, , ..... • • .... ., .. ,. l 
......... " ....... 0 ..... 1 
1 

.. 
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F:2-\.J Data DrJmP fur t:FA SP!:-'\:\·.1·•.1u1: 

l 
11 
21 
31 
41 
,- . 
;.,,1.1. 

61 
71 
Bl 
91 

101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
24 :I. 
251 
261 
271 
281 
2 91 
301 
311 
321 
331. 
341 
351 
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- .·, .. 

··g] 
.·~ 

,.-C-J. 
~: 

·•.·.: 

COUNTS 

242920 
242932 
242052 
243038 
242907 
242795 
243214 
243707 
242647 
241653 

. ' ~;. 

:".·! :.··.:. 

CNT TIME 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

WHC-SD-WM-DP-045 
REV1 

C/M CO/NC CORR 

48575 307 
48577 307 
48401 305 
48599 307 
48572 307 
48550 306 
48634 307 
48732 309 
48520 306 
48322 304 

BEST AVAILABLE COPY 

CORR C/M 

48882 
48884 
48706 
48906 
48879 
48856 
48941 
49041 
48826 
48625 

. AVG.•.· 

GEOM 

0.4981 
0.4982 
0.4964 
0.4984 
0.4981 
0.4979 
0.4988 
0.4998 
0.4976 
0.4955 

.· AVG 

74 
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·.·,.·•:• 

~ ·: . 
. ··. 
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.... : -. -~·· 

i 

WHC-SD-WM-DP-045 
REV 1 

DET # l 2 3 4 5 6 7 8 JUPITER II 

·;::.;~~::/~~-~;;::;:;::::,;::::,:;;;;: ;,:;;~~:;:;1;11 ri:,~;i;:;:.;.;1\t;'~.'$::at: ,(!}3\=:!i{ :,;.:ird,,~:.1,:r m:m:,ts':2\- .::::,tr:>2+ -:'f'fa,+:3:. 1::.:::,::!i>:''4:: 

scT/sHIFT Np ?i 141 ,:;1 ;41 1.-:::v 1t.11 151 ;~r ()Ll~- <1l.J1:"--'L-<~ 
o/1-,1 /if{(!_ Pu )'() 1_'}.t-J 11"/ ~'',._r) '}__-:0.. ;!_'1_1 :J/ ~.>? _/' j 

D;TE Am /JG ~CJ- O:;~,/ -; ... -;CJ 'J.:;:";lf' 5C•c, sOJ zc,f /~ 7 / 
L/- /f~) Cm /&,O ];G 3c;7 '{G,Cj 37 / ~1(.,~ 57~1 j'lJ)- \i· ::;,,,., 

Pu // L~' ~19 _.,.., 
" r .--1,..., -:-. ~JI i;.s ,.,_, ,...., !"'1"'797 

.A. ..... "', A "/, " .) ._, ,j) 

Am rJG Jc,1 ., q 1 z.::.::i 3'03 -'1Cjl ;-c-·: .,.,,..., ., 
I ., )- I DATE 

i./-/1-7> Cm /L,,) ?;70 -SC-t.!- 3Gc1 170 .W~.J -;t,;9 7,70 ./ 

r-~ 1;;-~ ; s-1.. It.I 7. i51.. 153 / 
,· 

SCT/SHIFT Np ,) I uc; 15 I / / 
r-.,:-,. / f'-. ( i ;c.: /''J.. l; 7..?£1 :_1. '1 - / 
ei~-J I ,VJ· < Pu .7..J I -?·1 Y, //- ~ .z:~ .. s / .I. . • )V / 

/ 

is[· -re, J -,_r I 'JG] ~(G:O ,, 
DATE 

,_"'!' ,,, ""I 3c 7... 
•?, 7 ,/ Am __ ,....,,,.,.... ) ,_, 
.) I.. / .::. ~-

:;···;~~-:-.··~~:-.·;·;:-····.·_ ·::~~·-.: ·.·.·:··::~·-·,~·-:, +:'~:·:::;;: :::,::;~-,~•- =,··•··:~·.t4:::· ::::!A•.'f': ·-:·_·_·A;·;,: ::::4<£J::• ::_:=-·,i>A : >::r·°i:•: ··:::·:1:::2\l:::::::::i:i±'•'{:ii!i'i·:\t1':'!:X·:, , 

SCT/SHIFT Np f;_ )'-11 149 11.i."i{ 15'-/ IJ t./J l~i iSJ 

,_D:r.,1 / 5 r;. Pu J I,:; ), '2. C- r~c- 1. -; "/ . ·J, 1 Cj ), 'J. 7 .....,.., ,.'"'\ 

{jA_ •, ..... ~ 

D~TE Am JI& :2- 15? T ;::, > Z c ,Y J0/ z~ .. , ·z C:/ ·-g.:;y 

LJ-')._/ .. q·-; Cm n~r 3)0 -~\C~ :T<=7 3"71 -;l~( .. "]JC- )71 L-

:::::;::,::'.iti~:I!i-lt::1:::1::::::::::I::::1 •/i/i:!l/:i: ·:::::::::::;i:~j:~I!I /:I:1::/:[j:r:!::::• ·I:::::::::i:if!:~:::I· Iiii@::]:::i••:I JtI!m£f :/iI:Iif::~::~::::: •·::1:::::::::4:jti!I'/'. ·it:•:;tffi'Jt :::::::1:-:-r:fI}: ,'tffrt:t:'.;::=: ::::::::::f::,::f::• i\.:::1_.:-:'4 . · 

scT/SHIFT Np SJ-. i'-1:°j 15c iLf·t 151 ;s-c: /5°?... J5tf- ,, 

f"),'),1,.,, /{5 G- Pu ii~ 11.'~ J.) .. F, ":'.1-•} ·J.?C ·J.).5' ·_2J;l., 'J?::.-
DATE Am 13(- ]C.).. N,'-7 ·~c I :SC). ::s·c I ~< ~'f 7 .::.1 '1 

:-/-"2.1.-'f) Cm/(:(' ·J7c, JD(· ?,70 '?&</ s(:Y 17/ '?7J... / 
-'<§g:~:•i:~;}%:;::::;:::::::::;::::::: ?i!~i]/f ::::::;::::Ji/±? •:::::r;:::):;:::: .r::::@mtst :/JdiYr • ':\fi2d? :;.,rJ::t i'::4:: 4 ·• /':':i?B•: :::,I;::; :>:::;:::-: 3,-,. _._:-:'i::i· 

SCT/SHIFT Np J'1_ I'-!& i5(; Ji/I.:. JS 1.. ii./G / ') / i ~1/ 
c·i) ·1..11

·• rJ /. •11.!1. '_),1'-.-:.J,i// / :'j L·- Pu ) J C ;, 1 V: ·J .. J.Y A.I, ~ ·; ·-: .:.,, J 
n·z ,:_, 
'- .. -~){,i 

DATE i5°7 7. .. '1 'i ·;o I 1. •; (.l . .., ,,;-, ~ 107 Am .,.._, I.... •, I -S G i~ j (. J 
' ..... ., , - JG;.(~ -Z,(~ (; :-, - ). j . --; .5 Cm !(· I "C:. ~ 1<t l "P -, ,, 

;, .. I ::, . , .. : 1-:"'JC: Ji I 
I ,-. ..... ,_ 

NOTE: Np (:?J7Np) peak must be at ch 150 +/- 10 (3.2 - 4. 4) or ch 80 +/- 10 ( 3. l, 1.1 ·- 1.4) 

Pu (:?J9pu) peak must be at ch 229 +/- 10 (3.2 4. 4) or ch 113 +/- 10 ( 3. 1, l. 1 - l. 4) 

Am (241Am) peak must be at ch 300 +/- 10 ( 3. 2 4. 4) or ch 139 +/- 10 ( 3. l, l. 1 - 1.4) 

Cm ( 2...iCm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 ( 3. l, 1.1 1.4) 

BEST AVAILABLE COPY 75 
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Senal No Sample Po,nr 

WHC-SD-WM-DP-045 
REV1 

.,1. ! 

kLl0 /i,✓_/Ll-a;_vd1 
7t)~ 0£/J(/f 3 

Date Time Issued Priority 

.... 5-:,t:i, ... 
e=i • •~WO - -4322 SHIFT STD:.S 4- 1-93 0:55 26 

OetermIna1ion Me,nod, S1anoard 

Am24l LA-503-15<3 
Sample Size 

100-10-lML 
R,:,mar1its. Calcu1a11onS Aesu11s· 

~PI!fE # :15'i'B 4-3 11 
,JPIK~ VOL. \00~ rf_ .:z_ 0 I) --'-'::..:::.....::=---

:1 CI n AD: 
~1-H''·-~~ - •• l L~d,.J 
<81)1 

ML -----

Result Units Charge Code Reruns 

t1.C~ii'L STI> 0 
Customer 10 

·.,··.·.) 
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WHC-SD-WM-DP-045 
REV1 

. ' . . . ',_. :~.. .: . : 

G E N E R A L . A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

Peak 
ID 
1 
2 
3 

Reak 
ID Isotope 
1 Th228 

Am241 
2 Am243 
3 U 238 

DATA REDUCTION REPORT 

SAMPLE 
S-5336-4822 

File ID: SD8996.SPC 

Counted on: 4/22/93@ 6: O 
Detector/Geometry number: 8/ 1 
Count time: 30000. Sec 

Peak height 
Initial Final 
1055.4 1113.6 
780.5 880.0 
19.8 20.3 

PEAK ANALYSIS 

Peak center 
Initial Final 

297.078 297.078 
254. 717 254. 717 
27.325 27.325 

PEAK RESULTS 

FWHM 
Initial Final 
40.000 39.448 
32.000 16.151 
16.000 2.965 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 

Tau 
Initial Final 
20.000 2.178 
16.000 1.342 
8.000 9.693 

Activity 
d/m uCi/ea 

0.6550 5.430 5.456 -0.026 0.19 
5.480 5.456 

90.39 691. 51 O .311E-03 
0.024 

0.3438 5.234 5.257 -0.023 0.08 47.44 2342.54 
0.0012 4.200 4.188 0.012 0.01 0.17 

DETECTOR CALIBRATION 
Energy(MEV) = 4.059 + (0.0047)*Channel 

Energy range (MeV): 4.059 TO 6.466 
Efficiency= 0.1841 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
65887.0 
65887.0 
68997.0 
-3110.0 

% Recovery 
100.000 
100.000 
104.720 
-4.720 

1.18 

0.235E-03 
0.106E-02 
0.530E-06 

Arialyzed hy: -=- ______ _ .... 



.. : ·.·:._:· 
.. ,.' 

SPECTRUM SD8996.SPC 
1 LEGEND: RAW= ... ~ MODELED PEAKS= 1,2, .. , ETC 

3. 
1 
1 
1 

WHC·SD-\IVM-DP-045 
REV 1 

1 
1 
1 

.1 
21 
21 
2 .1 
2.1 
. 2 .1 

· · . 2 .1 . 
. ~. 2 1 
-1:;2 .. 2· 1· 
!....-,.-" ••••• 

~:=· ... 2 •. 1.. 
>i~ .... 2.1. .. 
'~ 21 o•·'""·" o••o 

C:-,""J ....... 2.1 ..... . 

. i§g, : : : : : : : : : ~~ 2::::::: ..... 
'' .........•... 2 ..•.•••.••••••• 

I· 

1

,. ............... 12 .•...•............ 
i. ·. :\:: ................. l .. 2 .................... . 

. . . . . . . . . . . . . . . . . . . 1 .... 2. . . . . . . . . . . . . . . . . . . . . . . . . . 
•:-·,•.• • • • • o • • ., o • • o o • • • O O O Cl O O ., l Cl g O Cl O o 2 0 • • o • O O O • • • • O • • • • • • e • • • • • • o 

......................... 1 .......... 2 .......................... . 

5399.5 

; . . . . ............ · ............. " .. 1 ............ 2 .......................... 0 

............................... 21 ............................... . 

. . . . . . . 2 .............•.......••••..•• 1 •... · .... . . · .... • .. 
'' ·, .......................................... 1 
:~ •: • • • • • e • • • O O O D D e e e D O • 0 0 0 • 0 0 0 0 • • 0 0 0 0 0 0 0 D e O O O O O a • • 1 

•••••••••••••••••••••••••••••••••••••••••• 0 • • • • • • • • • • 1 
.................................................... 1 

'' ·-,•· .................................. 1 ... . 
. ·; . . . . . . . . . . . . 1 

.. 1 

·--::. 

·,: '. .. ~ 



. . ;:-·,: :. : ·:<:··_1·<_: ... --
' ...... ~ ·:::- ''.·.,: ·-· _--:-: . ·":i.· ... 

·:-.·:. 

·.::_·:/;) 
,=-,:: ·--_ 

WHC·SD-WM-DP-045 
REV1 

Raw Data Dump for AEA Spectrum: SP:SD8996.SPC 
1 0 .. 0. o. o. 0. 0. 0. o. 0. 0. 

11 0. 0. 0. 0, 7. 8. 9. 10. 17. 10. 
21 14. 21. 26. 19. 29. 32. 24. 22. 10. 24. 
31 12. 16. 10. 7. 4. 1. 0. 3. 6. 3. 
41 0. 1. 2. 1. 2; 2. 5. 8. 12. 13. 
51 13. 13. 6. 7. 8. 7. 7. 6. 7. 12. 
61 6. 13. 12. 10. 9. 7. 5. 8. 7. 5. 
71 14. 14. 12. 9. 9. 11. 13. 8. 7. . 5; 

81 9. 4. 1. 12. 15. 14. 17. 25. 13. 17. 
91 29. 18. 9. 7. 11. 27. 18. 20. 26. 26. 

· i/: 101 13. · 19. 18. 30. 20. 24. 29. 23. 33. 17. 

····!ft 111 28. 34. 32. 37. 33. 43. 21. 41. 39. 40. 
-~ 121 46. 41. 33. 42. 40. 46. 53. 39. 55. 46. 

-~~ 131 55. 46. 55.' 50. 61. 48. 61. 60. 58. 60. 
.-.. ~ 141 65. 67. 55. 72. 86. 65. 77. 87. 78. 68. 
',~ 151 75. 95 .. 95. 93. 85. 104. 96. 97. 91. 116. 
-~. 
~ 161 77. 92 . 84. 111. 114. 101. 116. 135. 108. 119. 

. :~ 171 117. 132. 130. 141. 146. 145. 151. 165. 143. 192. 
·-·~: 18] 182. 166. 187. 168. 168. 182. 198. 197. 216. 204. 

.. · .. , 191 197. ·239. 228. 237. 235. 262. 241. 234. 265. 275. ~ 

201 298. 283. 288. 304. • 319. 291. 312. 334. 296. 367. 
? 1 1 ·352. 380. 366. 347. 352. 392. 353. 404 .. 435. 436. 

,. 1 433. 437. 454. 474. 442. 504.· 499. 497. 494. 519. 

-- 1 542: 523. 552. 528. 553. 582. 593. 602. 622. 571." 
-·'. • '.: 241 637. ~---620. 640. 673. 649. 678. 626. 636. 704. 

25f 683. 43688. 676. 687. 704. 649; 713. 634. 627. 
26T 597. 585. 544. 480. 516. 417. · 374. 397. 384. 357. 
27r· 416. 397. 406. 419. 419. 441. 417. 433. 396. 425. 
28I 444 -~ 511. 471. 438. 491. 499. 487. 517. 533. 555. 
291 ~41 482. 551. 521. 509. 542. 552. 566. 470. 515. 
301 5 o. 528. 501. 482. 521. 448. 405. 345. 302. 254 .. 

· · 311 199. 149. 120. 94. 83. 60. 42. 33. 30. 26. 
;, : 321 7. 7. 5. 1. 1. 1. . 0. 0. 0. 0. 

. ·-.: 331 0. 0. 0. 1. 0. 0. 4. 0. 1. 0. 
··.:. 341 0. 1.. 0. 1. 3. 1. 1. 1. 1. 2. 
: .. 351 1. 1. 1. 4. 1. 2. 3. 0. 1. 2. 

361 1. 0. 2. 0. 1. I. 2. 2. I. 1. 
.· · .. ·.· 371 2. 0. 0. 0. 0. 0. o.· 0. 0. 1. 

' ·. 381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
391 0. 0. 0. 0. 0. 0. 0. 0. o. 0. 
-+01 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

> ~11 0. 0. 0. 0. o: 0. 0. 0. 0. 0. 
~21 0. 0. 1. 0. 0. 0. 0. 0. 0. 0. 

: ~31 0. 0. 0. 0. 0. 1. 0. 0. 0. 0. 
141 0. 0. 0. 0. 0 . 0. 0. 0. 0. 0. 

•. ~51 1. 0. 2. 0 . 0. 0. 2. 1. 0. 2. 
. ~6 i 0. 0. 0. 0. 0. 0. 0. o. o. o. 

;71 0. 0. 0. 0. 0. 0. 0. 0. 0. 1. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. ·O. 0. 0. 0. 0. 0. 

.L .L 0. 0 . 80 
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Am241 LA-503-156 
Sample S,ze 

100-10-500 
Remarks. Calculahons. Aesuus· 

SPIKE #: 588~3 
SPIKE .VOL·~ 1oo~ 

·.•· ..... 
;.· .. 

I:, : •: ·~ •~••: •• 
: . .. · .. , 

•,,.". 

< :--/ ... (·.--

,;.•• 

...... .'• 

- .. ·.: · · .-WHC·SD-WM:-DP-04&\ ·;:·. 
:· -:·;._ .. _::, · · .REV .1 . :-L/F·.\.:;.· . 

Cale Time Issued . .-. ,· ..,; 4-12-93 13: 0 
Resull Umls Ch11go Code 

uCi/ VOGEL 
Cus1omer 10 

0065WQL 

h'I' 

·.-.· 

Priotlly 

18 
Reruns 

0 
'. !·' 

•, / 

··/' 
,!' 

\. '! 

~ ·. . 

:>, .... :-,.·, .•: 
·. · .... ·,. ............. , 
/' ·.1•·:·.· ,: ,, 

:·· . 
. •,.,.• 

.. ';_•::·:·· . 

. -~"/ / .. 

•,•, 

: ~•- ..... • ... 

•••"' I • .J 
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WHC-SD-WM-OP-045 
REV1 

; . : ·. . ..... . ·~ . : 
.. 

' . - ~ . .. 

f), 7-t'7t1~ 
tf-J./) .. _,, J 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

Peak 
ID 
1 

·2 
3 
4 

Peak 
ID Isotope 
1 Pu236 

Cm243 
2 Pu238 

Am241 
.3 Am243 
4 ··Np237 

Np237 

DATA REDUCTION REPORT 

SAMPLE 
E8606-4822 H&RWC/AM 

File ID: SD3314.SPC 

Counted on: 4/~1/93 @22: 0 
Detector/Geometry number: 3/ '1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 

36.6 37.5 
2104.0 2099.7 
1894.6 1914.0 

4.6 3.2 

Peak center 
Initial Final 

364.110 364.110 
303.782 303.782 
258.339 258.339 
154.013 154.013 

FWHM 
Initial Final 
24.000 20.304 
24.000 19.273 
24.000 16.702 
24.000 339.199 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0 .0119 5.756 5.768 -0.012 0.10 1.11 

5.786 5.768 0.018 

Tau 
Initial Final 
12.000 4.450 
12.000 7.614 
12.000 6.269 
12.000 17 .064 

Activity 
d/m uCi/ea 
5.61 0.253E-05 

0.339E-05 
0.5238 5.499 5.478 0.021 0.09 48.84 336.81 0.152E-03 

5.480 5.478 0.002 
0.4604 5.234 5.260 -0.026 0.08 42.93 1937.97 
0.0039 4.640 4.759 -0.119 1.63 0.36 

4.781 4.759 0.022 

DETECTOR CALIBRATION 
Energy(MEV) = 4.020 + (0.0048)*Channel 

Energy range (MeV): 4.020 TO 6.477 
Efficiency= 0.2014 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
46548.0 
46!>47.7 
46621. 9 

-74.2 

% Recovery 
100.000 
99.999 

100.159 
-0.159 

30.02 

0.116E-03 
0.873E-03 
O .135E-04 
0.933E-06 

Analyzed by: _______ _ 
VR 

. . ' . ~. •. . 

-82 . 



SPECTRUM S03314.SPC 
I LEGEND: RAW= .... MODELED PEAKS= 1,2,.,, ETC 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

ii~: ~,: 
.~: 
c,µ 4 

'1·:;: 
;->· ·. 

.3 

.. . 3 

........ . 3 

...................... . 3 . 

WHC~SD-WM-DP-045 
REV 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 
2 ..................•.•....•.•.••••.. 0 ••••••••••••••••••••••••• • 3 
.2 ............. 0 •••••••••• • 3 .. 
. . . 3. 2 .... . 
. . . . . . . . . . . . . . 2 
................................... 2 . . 

7708.9 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
. .-., ...................... 2 

. . 2. 

1 
1 

. ,,.: 1 
1 
1 
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WHC•SD-WM-DP-045 
REV 1 

Raw Data Dump for AEA Spectrum: SP:SD3314.SPC 
. . ,·, . 1 0. 0. 0. o. o. 0. 1. 0 . 1. 0. 
. , ... 11 0. o. o. 0. 0. 1. 0. 1. 1. 2. 

21 o. 0. 2. 0. o. 1. 0. 0. 0. 0. 
31 1. 0. 2. o. 1. 1. o. 1. 1. 1. 
41 0. 1. . 1. 1. o. o. 1. 1. 1. 0. 
51 0. 1. 0. 0. 2. 2. 2. 1. 2. 0. 
61 o. o. o. o. 4. 2. 1. o. 2. 1. 
71 0. 0. 2. 2. 1. 0. 2. 1. 1. 2. 
81 0. 0. 1. 0. 0. o. 3. I. 3. 0. 
91 0. 1. o. 1. 1. 0. 1. 1. 2. 2. 

.... 101 0. 1. 2. o. 2. 2. 0. o. 0. 1. 
··.~ 111 2. 0. 0. 1. 1. o. 1. 1. 2. 0. 
·~:i 121 0. 0. 1. 1. 4. 2. 1. 1. 0. 2. 
""'.".: 131 I. o. 1. 1. 2. 1. 0. 2. 2. I. 

. -aj,- 141 2. 0. 1. 4. 3. o. o. 1. 2. I. 
~ 151 4 . 4. 2. 2. 3. 3. 1. o. 2. 1. 
-~~= 
. CD. 161 1. 2. 0. 0. 0. 2. 3. 1. 2. 1. 
;;:; 171 3. 4. 2. 2. 2. 1. 1. 3. 0. I. 

·-~· i~i 3. 1. 5. 2. 0. 2. 3. 3. 2. 2. 
3 .: 2. 3. 6. 3. 4. 2. 2. 5. 5. 

·.:\_: 201 7. 6. 8. 3. 6. 5 .. . 10. 10 .. 7. 8 .. 
?11 .14. 13. 12. 20. 13 .. 14. 15. 17. 22. 30\ 

21 29. 36. 42. 48. 50. 57. 56. 78. 68. 85. 
_31 98. 86. 103. 128. 140. 158. 142. 201. 182. 240. 

· · ,;· .. 241 271. 281. 336. 371. 438. 476. 556. 646. 653. 755. 
!, ., 251 840. 845. 957. 991. 1013. 1062. J.QM.. 1019. 1034. 956. 

261, 839. 821. 668. 567. 492. 398. 319. 282. 231. 173. 
, . ,. 271 152. 117. 113. 82. 108. 108. ]00. 121. 123. 115. 
' . ,.. . 281 141. 149. 167. 196. 226. 282. 290. 340. 418. 437. 

291 511. 591. 673. 703. 810. 845. 962. 1003. 1081. 1070. 
301 1149. 1163. 1174. 1110. 1045. 1045. 893. 774. 724. 596. 
311 489. 460. 360. 277. 219. 158. 133. 94. 57. 59. 

'.{ 

321 50. 38. 24. 16. 9. 6~ 7. 2. 3. 6. 
I . . 331 3. 2. 2. 1. 4. 2. 3. 3. 7. 5. 
.-.· 341 4. 4. 2. 9. 4. 4. 6. 8. 10. 8. 

I 351 14. 9. 12. 15. 15. 16. 25. 18. 22. 18. 
1 •··. 

I,':·.;-. 361 14. 18. 21. 18. 20. 16. 23. 17. 9. 15. 
371 9. 11. 6. 8. 3. 3. 5. 2. 1. 0. 
381 0. 0. 0. o. o. 0. 1. 0. 0. o. 
391 o. 1. o. o. o. o. 0. 0. 0. 0. 
401 0. 0. o. o. o. o. 0. 0. 2. 0. 
411 0. o. o. 0. 0. 1. 0. 2. 0. 0. 
421 0. 0. 2. 1. 2. 1. 0. 0. 0. I. 
431 0. 1. 3. 0. 2. I. 0. 1. 1. 0. 
441 0. 0. 0. o. I. I. 0. 0. 0. 0. 
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
461 0. 1. o. 0. 0. I. 1. 0. 1. I. 
471 1. 2. 0. .I. 1. I. I. I. I. 0. 
·11 0. 1. 1. I. 0. I. 0. 0. 0. 0. 
n 0. 0. 0. 0. o. 0. 0. 0. 0. 0. 

;;id 0. 0. 84 
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COUNTS CNT TIME 
•. 

243204 5 
243913 5 
244771 
213758 
213766 
243637 
243511 
213765 
213849 
211041 

5 
5 
5 
5 
5 
5 
5 
5 

.. : :: . ' 

WHC-SD-WM-OP-045 
REV 1 

C/M CO/NC conn 

48631 '307 
48773 309 
18914 311 
48742 309 
48743 309 
48717 309 
48693 308 
48743 309 

48760 309. 
48799 310 

conn CIM 

48938 
49082 
49256 
49050 
49052 
49026 
49001 
49052 

19069 
49108 

GEOM 

0.1.987 
0.5002 
0.5020 
0.1999 
0.1999 
0.1996 
0.1994 
0.4999 

0.5001 
0.5005 

Iii ll{ i1t161~tt q,~iS :,:. ,: .... AV~/ii~~1iiYlt~tk,,J1iif jf 1~,-~, 
:MIN --·• · . :-=.=(• -i 0.4987' 48754 j69 •:: 4906:1 ·:=:,\=0.5000 

:X- .-:'i:::/:\: f\'.i,:,i:; __ .(\;,i .. ":: .. :::t::,: .. -: : ·_,: .: .. :.. . : .... :,.,:,=-:.:: ... .'.-· .: .. = ... >-:/ .. : :=.::o: ...... , ... :.:., ':·:::.,:,/:/Itiit/:Jt:t'::it: 

BEST AVAILABLE COP'< 
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'C;~ 
': .. -
··-~ 

• < e-~
_; ~· 

;:~ 

--:~ 

I·-• 
~ . ,; . 

.. ,· . ~ ... -,,: : :~, 

WHC.:so-WM-DP-045 
REV1 

DET # 1 2 3 4 5 6 7 8 JUPITER II 

·:.=.:•§Hi
1:I·•tf~:K:::I1.::::1;::i:::::1:::::1ret1 

-1
1:::i::~1:~:if::::: ·:::::::::1:~·:t:i) }::::::::~:1J:1~ 1:l =:=:1::::=1:5IJ11=:::: :1:1::::ti1:1Bi'MII ::·:::1tii0:li::1: •:::::::::::f:t:11I::: t11

::::
1~::~::•;r:::: ::;:::::;::;1•1t·±:::::m1 m 1-:t11tr:1\J·:••= 

scT/sHIFT Np ?/ J'-1'1 15! 147 J.fV /t./'1 /5/ ;-:;5 01.,<-l "-! Le".../4_;-<a:-
ry~.'1 / (/s (!._ Pu l ·' 0 1.?. q l. '1_ "l ~ ~ ri" '),_ Tl ~ ~ 1 ~ 3 I ":._ TJ ,/ / 

.n-, -
Ar,':::> 

,.,_, ,..., 
"') "-' 

"..,_} ,_.) / 

.---,en 
/\. .. ~O} .. "5c,7 

SCT/SHIFT Np f,,_,_ /~C J .·--, 
.) ·"'- It./ 9.' ,; i51. I L/9 J.5 / 153 .' 

c:"";,.·· ~;;:? 'f,' . 
/.-JJ- (~ Pu //ti }·7_ ') 7?:1 "71.r" 

; _._., 
'V"\ '1 ).1 I />- -- -..) ) "',.. "- .)V 

DATE Am /',(: Jc•f s~• ).. zc_, f ) G J J Cu 3C }_ :;c 7 ,/ , 
1../-·J..c,--y'J cm ;l,/ J:7/ 1&.8" 0 )l:i 370 J(:.:'? T7C: -~JC- IF- /-' 

r:sii~=:;:;;;il¼/ii!!:j;J:!i!Ii:1!: ];:k;lt ::::::::::::~i•:11!:ii;. I!i}gi!J/i~J 1/ii:!i!:I!:~!:'~1:!'i iII:/:i':j;;;n• iiiiiil!i~I&fi- ::::::1:;,111:;/i~:::::· ::::i::::::1:[@}::• Ii:/I:i~i':f
11t:::1:· =:::::::1;/:ima:i:= ::;::::::::t:!f~f-~ 

SCT/SHIFT Np ,fA /'-/7 14 9 /L/.f 1S'-I IJ t./? IS! Ji J 

.: .~,Y;///J(;- Pu //d ·7,1.'"/ },J.1 ~?-~"' :'Z31.. J.'2.G- ").4c, l.~';'-
I -

DATE Am /.?& ]0/ _z:.; .. , :-;.::.i/ ·s.:.'t :2- 95? J[:'] sc ,_'r 
, . 

l/-7.-1~9·3 Cm /([( 3)0 ·z~~ :,I(:'j '57( -;c-,.., 'J}C, T7 I L-· ,: . .....-

SCT /SHIFT Np Y).. i '-! :i i 5"= I 5"1-,. 15tf }"_JC i !.f i 151 
/ 

_t),Jl,1 / fl G- Pu JI ti 1, ~ '1 ). /). f -.2.3 '- ?. I'!.i-).) .. 8- ·'< 1 'f ')30 

)-'.:; Lf -~ C I :s"c'.l.. DATE Am / 3(.:- 1C-).. JC/ ~~ ~'f 7 .:.•Cj 

:.-/-·1..7.. -T) Cm I(~(' 37 C- JC~f 37 C- ·5(: cl ?,(: S' 3 7 / < 7 J... ,-

SCT/SHIFT Np 57, I '-t (: i50 I l/G Vi 1.. i '-IG I~ I 
£; .. ;i 'ii .../.v1 3 (_'.- Pu J J C ·7,.l0: ·<l.Y ::>..1. ~ ~:-:: ,::.,, '.), 1 s ·-:: ·z t:· 

DATE Am !37 1., c; cl ·;('1 I 1 '1'1 ., ;---. ~ 107 °SL l. ·.-01... ,. -, 3c J 
' ' "? u i 3 G;.(:. <i(U 7-:70 '1 - Cm I( I 

...., , ~ 

5~ 7 Z 7c, .-. ) . I) ~le I 31/ 
! -

NOTE: Np (:?J7Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 ( 3 .1, 1.1 - 1. 4) 
Pu (:?Jvpu l peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 ( 3 .1, 1. l - 1. 4) 
Am (l~1Am) peak must be at ch 300 +/- 10 ( 3. 2 - 4.4) or ch 139 +/- 10 ( 3 .1, 1.1 - l. 4 l 
Cm (i.a.acm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 ( 3 .1, 1.1 - 1. 4) 

BEST AVAILABLE COPY 86 
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•·. -·.•: .. 
' 

·· .. 

·\·_-: - '" ... 

Aemark5, Ca1cu1a110ns, Aesulls: 

SEP DATE.= ~-::,.I{• '13. 
SEP TIME- O?CJO 

/.~ 'IJt/{l·'L,,. tit.. -
'"I 7. 'l 2:JI I- -

·Analysl • 3 

:.·:·. 

; 

i-

r 

Analysl • 4 Ana1ys1 - !i 

-··· .:.:~-;-~, : .. -<./~-.;2=--:-:,..,~. q:.':3~~:----------~,1,7:~-:o~s--=--_:_------:-o.::_-,-~-2,-'dJ'~ 

SZ)~ 7 . £-f~tl6 ~3RtJ/ · ·- · O.F. /6 

. ,' . ~ . . 
·•, .. ' 

.. ·. '.• 

I' . 

9 ~~4 
;· .·• 
. "' t • 

Sr Calc:ula tion by YR on 04-2H993 at 18: 38: 59 
Det 112 1 -inch 110unt Sr eff : .4993 Y eff : .5501 

Saaple aize : .1 aL Dilution : 10 Hethod : 4 

Hount # 1 Decay ti•e : 9. 08 hrs 

5027 

10 
- • 9 • O = 1. 615llt02 11Ci/L stronti111 

Hount I 2 , Decay ti•e = 9.08 hrs 

5202 

10 
• 9.0 = 1.67231+02 uCi/L atronti111 

-
._.· .. _ . 

.. :•,. 

... : ... ' '. ·~ .. 

,·· ... 
. . ·:= 

'' 

V\'fll=- . I O 

. ' .,. . 
. ::;· ~- .. : ' : . 

::·.?:·-< --: . 
1.::,;, ·:·,' ,.., •.•. . 

, ..... \ . 
).\)·,/•:_··. 

. .... :·· .. ... 
: '-.'~-~·- '·' 
: . : ~ : .... 

:_··.\.:.:·· .. 
: .. :. . .. 
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WHC·SD-WM-DP-045 
REV 1 

03/18/89 Det 12 Sr/Y-90 ratios 

1" SrY-90 EFF 

0.5162 

2" SrY-90 EFF 

0.4476 

Esr = .4912/.5162 = 0.9516 

Ey = .5412/.5162 = 1.0484 

Esr = .4233/.4476 = 0.9457 

= .4719/.4476 = 1. 0543 

1" Sr-90 EFF 

0.4912 

2" Sr-90 EFF 

1 II 

1" 

.-, 11 
i::. 

.-... 
i::. 

1" Y-90 EFF 

0.5412 

2" Y-90 EFF 

0.4719 

RATIOS GENERATED USING 
PROCEDURE LQ-508-005. 

DATA IN LAB NOTEBOOK 
RHO-QA-NB-47, VOL 5: 
PAGES 32-36. 

05/ 11/92 Det 12 CALCULATED Sr AND Y-90 EFFs 

1" SrY-90 EFF 

0.5247 

2" SrY-90 EFF 

0.442 

1" Sr-90 EFF 

0.4993 

2" Sr-90 EFF 

0.4180 

BEST AVAILABLE COPY 

1" Y-90 EFF 

0.5501 

2" Y-90 EFF 

0.4660 
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Serial No. Sample Pooni Oare Time Issued Pr10 rrty 
S 5336.-9374 

Oererm,narron SHIFT STD• S 
Me1noa, Slandard Result Unus 

4- 1-93 0:55 23 
Charge Code Reruns 

Sr90 LA-223-101 uCi/1 STD 0 
Sample Srze Cusromer 10 

50. t1F~4 t1T100 
Remarks. Calculatrons. Results· 

S374 BE25- 2 
STD~ .57-e:,5 1-' RESULT ,z.<J(50.;.L{ 

STD VAL 2.4j -1-r./ %REC qq, ~ 

0 fJ/trl::. 4"-J.'f 

Hrs 
~--r~:~~~1:!l---;:;;;---~--H~--~A~na:1y:•t~-~5--~ 

Hrs 
s,/- .2 S'/. 9- Hrs Hrs 

Oare Tin,e Compleled Lall Un,r Mgr 

··c:)../1- i.J 
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WHC·SD-WM-DP-045 
REV 1 

I I / ,., ¥ -,;.. t.j. '9 3 V<-

35""37 a2 ~ - :J-o 
Jo 

3 7~/oP~i- ·._ . 
. .. _,,,,,- '· 

' • t ,, , ,,.' .'' 

~ ' ' • •. 1 • 
:._, ,-,_~ t .\? { < _;;· 

... ' 1 '' ,_; ·~ \• .: ( 

Io Sr Calculation· by V~ on 04-24-1993 at 18:35:37 
. Det m 1 -irich aount Sr eff : .4899 Y eff : .5469 

Sa.1ple siz~- : .1 11. Dilution : 20 Method : 4 

Hount I 1 Decay ti1e = 9.75 hrs 

353729 
20.0 : 2.3390M4 uCi/L stronti111 

iO 

Mount l 2 Decay tue : 9. 75 hrs 

376095 
·---- - 20.0 = 2.4870£+04 uCi/L stronti111 

10 

J;,..-r f:75 
QF. ~ 

MF r 
/fTTf fl} 
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WHC.,SD-WM-OP-045 
REV 1 

• .. ..-~~•·••,•,-::••;.·;.•:•:,;;: l••••:•=:~, ,r,-.: ,_ .~ 

K AREA '-BAS'INS:~' Ji 

CUSTOMER ID NUMBER 066WQL 
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WHO~so~WM-DP-045 
REV 1 

Ser,al No. Sample Poinl Dale 

... : .:. .. ' ,,'', '-! 
.. ~- :: 

Time Issued 

E 8607.-1001 H&RWC 4-l2-9S 12:58 

Oeterm1nat1on 

APPH;O'rR 
Sample S,ze 

".' 

MelnodlSlandard 

LA-E,19-151 

Remarks. ca1cu1auons. Resuns· 

Result un,ls Charge Code 

NONE: PC41G 
Cuslomer ID 

006r3WQL 

SaITTpla or Tank ID? 
Colar and Est Vol? 
Clarity? 
:::L)lids y/n c:::;, ~ 1 (,u I -j.~ iy.t 
Phr.'lS83? n (' T J i-,;,, 
OTR C>1' CPM 

Analysl • 1 Analyst• 2 Analyst• J Analysl • 4 Analysl • 5 

Hrs Hrs Hrs Hrs Hrs 

Date ~ Time Compleled 

:-
Sertal No. Sample Point Dale Time Issued 

E 8607.-4461 H&RWC 4-12-93 12:58 
Oe1erm1na11on Meth0d1S1andard Resull Un11s Charge Code 

U-SOIL LA-925-107 G G PC41G 
Sample Size Cuslomer 10 

G OF SAMPLE 

Analysl • J Analyst• 4 AnalySI • 5 

Hrs Hrs . Hrs Hrs Hrs 

Oa1e Time Compleled 

· ..... 
. ' 

Pr,only 

')I: 
-..J 

Reruns 

0 

Priority 

25 
Reruns 

0 
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Serial No. 

WHC-SD--WM~DP-045 
REV 1 

s 5340.-92c7 s:n·s 
Oetermrnauon Method/Slandard Resun· Un11s 

~A-S2e:-- :Ge .... ,.,. 
• ... 1/ .!... 

Sample Size 

!.0:J- :C-l:)O 
Remarks. calculations. Resulls: 

Date 

4- 1-93- (): 57 
Charge C<:lde 

S-:D 
C:ustomer IO 

BEST AVAILABLE C'1PY 

·--~- . ' 

Prionty 

26 
Reruns 

0 

Hrs 
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WHC·SD~WM-DP-045 
REV 1 

. ' ... ~ .. 

------------------------------------
Serial No. Sample Poini 

E 8501.-2162 ENV STD 
Delerminalion Method/Slandard 

GEA-LIQ. LA-548-121 
Sample Size 

500 ML 
Remarks, Calculalions, Resulls: 

${,~6/ ENVSTD 
EDP E345 I CS137 
EDP E346 '1 C060 
EDP E349 ~ AM241 

· l/9 s-I 
Dale Time Issued Priorily 

4- 6-83 13: ~;(J 25 
Resull Units Charge Code Reruns 

uCi/L R4B5C l) 

Customer ID 

Analysl • 3 Analyal •-4 Analyst •5 

Hrs Hrs Hrs 

Dale Time Compleled 

'f...,~r-'l3 
Lab Unit Mgr 

,. 

.----·· .. •·· -----. 

/ 

Bi-AVAILABLE C~PY 

~-'_ 
·. . ~ •, .. ,· 

I • • • 

·:· .. :.· 
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G A i-i M A 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

24-APR-9322:10:46 
WHC-SD-WM-DP-045 

REV1 

MCi!i_ UNIT NUMBER: 1 
DETF.:CTOR NUriBER; 

/ 
/ 

P A R A M E T E R S 

ADC UNIT NUMBER: 1,-0 
GEOMET:.;:·r NIJMBE'F: i 81 

SPECTRUM SIZE: 4096 CHANNELS-
OF:DEF: OF SMOIJ fliHIG rlJNCTION: 
NUMBER OF BACKGROUND CHANNELS: 
PEf.'1K CIJNFI OENCr:: Ft1CTOR: H:·-;, ().~; 
IDENTIFICi!iTION ENERGY WINDOW:+- 1.50 ~EU 
ERi;:nr: QlJOr1-1TIOi-1; 1. :-'.~6 SI1,Mr:, l.lNCERTr1Tl·!l'Y 

ENVIRONMENTAL BACK1:iROUND SIJBH:ACTED 

LLD G/11..CULA rIOi-1 r·E:fft)F:M£D 
MEASURED ENERGY DIFFERENC~S LISTED 
M LI I.. T :0·' I • f: T A Nt1 L '( S X S P E: ;-.~ F O r: M Ht 

SPECTRAL DATA READ DIRECTL.Y ~ROM MULTICHANNEL AN~LY2ER ANO: 

SAMPLE DESCRIPTJ • N: E850]-?162 ENVISfD 
GEOi1ETRY DE'.3CRIPTiON: :·mo Vii. LIQ 
S1!ii1F'LE SIZE: ~) • 0 0 0 G r:· - 0 1 L I 

ST~NDARD SIZf! l,OOOOE+OO ~A 
ANALYSIS LIBRARY FILE; ANLOOO 

C, ) ·_,:- {j .,,, 

Cc.ST AVAILABLE COPY 
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. V' I . .., ··., 

24-APR-9322:10:46 

·p r:· A K i'-1 N ,~: I. Y S. J 3 

Pl< CENTROID ·ENERGY FlilHM 
CHANNEL i<EV K£1J 

1 96.68 •18.3:l 1 • oo 
.... 1322~77 'f,61,,~() :l.49 .:: 
2B .'>6.l ;44 
3 2345.24 U 72, 78 1 ,84 
4 2663,52 :i. :~3 l ,98 l ,98 
3 292<), 1 ~~ 146() • :·q .h86 
5B 1460+67 

EF=:!WR QIJOTATIOM 1:,T 1,'-r6 SIBMA 
PEAK CONFIDENCE LEVEL AT BS.OZ 

BACKGND 
COUNTS 

1265 • 
1479, 

l(i53. 
224. 
1 ()4, 

B - ENVIRONMENTAL IH)Cl<GROUND PEAi{ 

NET ,~iREA 
CIJI.INTS 

~,, , ..• 
.Odt--

22():t(l c 

1 ~:i9 • 
3:i.246. 
;l 5' l ;, !) C 

806, - ..... /07~ 

BACKGROUND SUBTRACTION PERFORMED USING FII.F BK0014 
BACKGROUND DESCRIPTION! BKG 
BACKGROUND COLLECT srr,Rn:o IJN ?;~-.JI.Jl.-'.n 1H 14!00~0(, 
BACKGROUND LIVE TIME: 60000, SFCONDS 

.- .· ~;;. ~ 

... · . •' 
.; ._.,._. ... ··: 

WHC-SD-WM-DP-045 
REV 1 

ERROR NUCLIDES 
l• 

11 .7 U-234 
:i ,4 CS-137 

~j :- 8 
1. 2 CO-,SO 
1 C 2. CO-,.::,\i 
8. (j i( -· -'I 0 

1 -. / 

BEST AVAILABLE COPY 

' : .... · 
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··&a . 
. C.::..i 

•:.~~•. 
ii'.· 

i~l 
.~ 

:,· .. "~~~ 

.... ~~ 

. ~·' . : . · ... 

24-APR-9322:10:46 

SAMPLE: E8301-~162 ENV/STD 
DATA COLLECTED OM 24-APR-,'3 AT ;1:l;2(Lt16~ , 

WHC-SDGWM-DP-045 
REV 1 

D ECA '(f:)) TD O. DAYS, 0. 0()1)0 H• u:.;:s BF.Fil:.;:::: THr.: !-, T,-'d.:i DF COLL i:-:c T. 

R A D I O N U C L J D E A N A L Y S I S R E F' D R T 

NUCLIDE ACTJVJTY CONCENTRATION IN uC:.i./1.:C 

DECAY 
MEASURED 

AC-228 LLD<4.28E-04 
AC-228:'i LLlJ.:<4 • 281:-:-04 
AC-228B LLD<4.57E-04 
AG-108M LLD<7,31E-05 
AG-110M LLD<~3 ,3l,E-:-04 
,.:,M-241 
AM-243 

LLD<5.46E-04 
LLD<l.31E-04 

AM-243A LLD<t.31~-04 
AM-243B LLD<2.30E-03 
AR-41 LLD<6,98E-05 
AIJ-l '::18 LI.D<,:, • 0,,r.:-05 
BA-133 LLD<9. 66E-{>'.·i 
BA-139 LLD<2.36E-04 
BA - 1 •Vi L L D < 2 • 9 1 ::-: - 0 4 
BA-141 LLD<2,12E-04 
BE-7 LLD<6,62E-04 
BT-207 LLD<7,42E-05 
~T-?1? 1..' LD~7~~J.·~-04 ·- .. - .._~ . . . - - . 
EI-214 LLD<l.71E-04 
.Br--::1 =1r-1 u.n<1 .• 7.i.~-:-04 
BI-214B LLD<8,37E-04 
3I-2t4C LLD<2,69E-04 
C D ·- 1 0 ·7 L i . D < 1 • 5 -:} ;~-: - 'J 3 
CE 144 LL)<3,23E-04 
CE-13~ LLD<3.:3E-O~ 
:~-14'. LLD<7,11E-05 
CZ?R1~4 LLD<6,46E-04 
:8-36 LLD<l,09E-04 
,: 0 - '.: ? i.i. D < 4 , 2 ·=1::-: - •:• 5 
C0-33 LLD<1,02E-O~ 

ERROR 

GO-;:,•'.) 3.z~E-02 +-~ :~f-04 

C~-51 LLD<S.73E-~4 
i.:5-1~~··+ :_r .. D<l !.c,~-;l:-:-,:~-4 
,:; .3 ·- l 3 ·=· 
C'.:-137 

LLD<l,03E-0·! 
:.s~E-oi 

·~3-1 ."·)d ;_i .. JJ<7 .· ~··'.. ':-:-,J:-:; 
;:: u - 1 'S: !_ :_ J -.:, 1 ~ ;-:, 5;: -• I ; ••' 

::::_'-1'54 ' . '"· ... , - . - ..... 
,_ !_ J..I · .• ..,, .• ,-:i '-t t:. - 'J _.,, 

::u-1. ::,·•;'i '.- i • D < r:; 1- 9 '.'j ;:-: -· •J ::: 
% u - : 3 ·: 1_: .. [i <: :- ,:J .-:, ~ - () .. ~ 
.... ,_. --r' .. - ... -

HF"-1 ::,:1 
:~ -: -- -.... , -: 
L •• 

:. -- ~ .: ""! 

·-.:. ~ , .. 
·,: •. .l •:• 

1\r;,· --35 
;.; ;: ··~SM 

LLD•-::2 :• 3,::.E--'.i,J 
LL. i'.I < d .. : ·) ::-: - t:_.. 5 
:_:._r;-.::.~ ·. 371::-,·:•.~ 
i_LD<7 ~-4-::E:-,'-.::: 
: . L. D < ;~ .. 5 \..; ;:-: ·- ,:; :, 
• I - •• - •- - •- ~. ,-'•-:... l.'. ..:.,,o:, ''.: - • ·' 

. ' -, . ' -·-- "' . L :._ :...1 • •• ..!. :• .:, , I t: ...... ..., W 

:_ i... D < ~2 ,. 2,) ,:-: - 0 .. l 
1 1 Po•·•- .... -- o t ,_ ~ ._. ·• .. ,:. -:- ._, ..;. =- - ' , ., 
' • !'"1 '._!__, ·1 .. ::.1~-:;·: 
,_ ~- _, •, '.:) .~ .:-~ - ·) '..:j 

'· - -:· - o .. : 

+ - : . -:; .~ r: - •) -~1 

,-' 

-CORRECTED 

l Lll<:-1, ?8E-.:H 

L. L n < '1 • 2 fH•: - 0 4 
LLD<4, 57E-0·1 
LLD<7,;;; 1 E-O:'.i 
1_ LJ)<:; • 36 c-:-o 4 
LLD-CS. 46E-,:H 
LLD<l • 31E-{H 
L Li)< 1 • 3 .t E ·- 0 4 
LLD•-:: 2, ;;oF..-{l ?, 
Li..11<6. 98E-o::, 
LLJJ < 6 ~ IJ6;:-:-,:j 5 
LL!t{9, 66E-O::i 
LL!l<2 ~ 36E-,J4 
LI. n<~~ • 9 4 r.-:-04 
LLD<2, 12E-•J4 
LLD<6, -~?E--{,,,, 
LLD<?,. 4:!r.-:-(i5 
LLD<7,31E-04 
LLD11.71E-04 
Li..D<:1.71E-04 
LLD<S. 37E-,J,1 
L L ti < 2 • 6 '? E - ,j .. ; 

L 1.D< 1 • 5°\E ···O 3 
LLD<3 • 2 3F-o.-:: 
LLD<S, 3:,F-~i:., 
i..LD<7,41E-0~ 
LLD<6.4A~-04 
LLD< 1 :- t•9E-·}~~ 
LL.D<·1.2-1E-(i5 
i. LD< 1 . ·) :E:-0-·-: 

ERROR 

··..: .:-..~-·~,,~ .!.- .. :, ,i_ .. :,;:·-/·, .. \ 

LL.D•: J. ,-.... jE-{j,~ 
~ :... J:C . .-· ·;_ ,. G :~ ~: - G ..! 

:__)I· . .t , :: '5 E- -~· 4 --- ,,,.. 
J. ,•:: ";"' ~--.,.~ 

j_L_fi•.:·:::- :- 7:·.::-.:;: 
LLD< 1 ·. :.::~c:-•:•-·~•. 
1- L.!I <: · .. -3 .•~ .E _,,:: .. :: 
1- L J •.:: :•.; . 9 ~; ~-~.. · ~ 

l. L )) .: '.2 . -~ •:• i- - :; .1 .. ,.., .. '"' - . - .. , 
•- l.. ~I•· .. • ;- .,.; -.:, :_ - ' .. , ···~ 

i .. L :J <3 1•: ::<-:-.:.• 5 
:_L_:CI •-· 3-:-~-•:<.i 
;_ :_ D < :- ~ . ..: ·= ~ - .:; ~ 
i_ L. n-:· :~ ,. :; ::, -~:- •:· :-
L. ;_ D -:: ·7 .· :-: ·-. ~ - ,·; '.. j 
: . -... L > ... : -,:;.:: 
~ L. J) • .. : ,• : ' '. ·>- i) -~ 

.. ,. .. ·-- " .. 
t· ,\: (· \.'-.: .. ;.-•..} .. ·'. 

. ' .. , . - ,.. -,_; __ :·· .• ·=·:.. .:..-•_!..:.:, 

· :·.i '" C .~ -: -0 ': - . - , ... . .,.. -.. -• ' ..... 

+ - .-~... --~ \.:.. E ·- •· · .. .::-

ENERGY C:f1~,F 1'.1k I SON 
( in-: 1_.1; 

EXPECT 

9:1.1 ,07 
9~.1,1.C, ··-- ....... .. "\.JO t>-'1 1,.l 

4:33, :.,,• 
-··•- - . 

•:)i....1.l :• / 0 

3·7 ,.J4 
74.67 
7,1 :-67 
43 ,.1,:) 

I 1,tJ-., t ... 

.J. •. :.:, .. ·.'.\,. O·"'> 

411, ;-rn .... ~ - ,. __ 
1"\._10 ,o,'J . .:.: 

16:StS:3 
537!-:27 
19G.23 
477 • :J9 
569;-70 ~-- --/ ~ ... ~...:. / 

, .... - --':1'·.' "Y =· ~-~ 

....... --
0'.J" :- .,..:.: 

t :: :::o ,..20 
1 7 i'., 4 ,. :; .l 

··- .... -,., ·-=· :- ' • .! ..:.:, 

·33 ~ 3 .L 
.. - .... -.. ·:"·:• . ·::-d 
::. .-: :; 4 .. ; 
• -- •- I • .. .- . '. J • 

. 3 ... \6 .· 7·:::, 

.:. ..;:..:: :• '-.10 
'•.,.., ... _ 
.-. .I ' .. ' ·. _,. ,_1 

·- - - -- .. 

D :r F- r= 

>a... 
0 u 
w 
_j 

co 
<( 
...J -
~ 

~ 
f
en 
w 
cc 

,--: .: •. :: '/ ••• •} ,.J .a-.: 

:L : : 3 '·· ,:~. ·- ,;j : ··• ~--=· -- .... . .... 
·'.;;. 'J '·' ·--.-.- ..... 
! ~ _, ~= .... 

•.: :. :: 
•.: •-: _l • •.:• •• I 

·:. ·1 :;:_; ,-:, = 
1 ··1 .:j~4 '·' J. . --- .. . .... l -~· _. '"t ;. .... . 

.. ,.. . ·~ 

.:. .· -=· ': 

l •·~:; 7: : 

..... .--.:. ,_, - -
.. ,.,... 
""'•~~ - ... 
. : ~ :~ 

~ ·~ w. . .·, ,•• 

-~c _.. -
"":' ;1,:; ;~ ... 

- .. -~ -~- .·• ... - ,., .... 
J...:.~•...; .· ~ ..L 
I •, A -•-
~ • ~ •':°'•I••' , .. J - . - ...... 

_ .... ~ ! ·- ·y 

: :._: 1 
1., 7 

... _.., .. .:. : .. ' 
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I 

I 

.f'"~_:..
c·~.d'l 
·~ 
~ 

··w 

:ci 
--~J
~ 
-~~ 
~ 

:~~' 
',~"i 

KR-89 LLD<2,78E-03 
u; -1 4 0 U . D < 11 , 0 5 :~: - 0 5 
LA-142 LLD<1,86E-04 
MN-54 LLD<l,O~E-04 
MN - 5 ,,, LI . D < 1 , 2 :ff - 0 4 
NA-22 
NA-24 
NB-94 
NB-95 
NB-97 
NP-237 
NP-238 
NP-239 
PA-233 
PA-234M 
PB-210 

LLD<,5 • G6E-05 
LLD<3,99E-05 
LLD<8,48E-05 
LLD<9, 2·1E-05 
LLD<4, 07E-(i4 
i.LJ)<-1 ,61E-04 
LLD<4. 63E--'.H 
LLD<3. 60E-0·1 
LLD< L, 6n:-04 
LLD.:<2, 19E-O:~ 
LLD< 1 ,. 28E-02 

PB-212 LLD<l,21~-04 
PB-212A LLD<l.21E-04 
PB-212B LLD<l,72E-03 
FB-2:1.1 LLD<l, 5.1.::-:-04 
PB-214A 
r-·B-214B 
F'0-2).0 
F0-214 
P0-21-5 
PU-239 
FIJ-241 
EH-224 
~ ............. 
r•,J• -..::. ...:.\., 

E:E:-8a 
RB~89 
HN-2::(.i 
i=~U-1()3 
~UF:H106 
'.3[-<-1 :,!4 
3r.:-1-:s 
3B-t::SH 
~=-c·-4-., 
3~-·75 
3i·!-113 
~3E-8~.i 
:-3r~-91 
::r:-9'2 
·-.. .. ...... 
; H-.i.•--:"··. 

;·c-?·:=-;1 

LLD<1,61E-04 
LLD<2. 75E-O,~ 
U. D < 8 , :; 9 E + 0 0 
L L D < 9 , 3 6 E - (l 1 
LLD<4, 9~Et•;O 
I..LD<6, UE-01 
LLD<1.94Et01 
LLD< l, 32E-03 
I.LD<1. :-!<l::-:-0.3 
LLD<4. 2,:SE-04 
LLD<'.5, 63E-O:H 
! _ L. 1J < •'.:! , 4 ,) E - O 2 
Li..D<7.34E-O~ 
LLD<1,50E-03 
Li.D·G, 46E-05 
LLD<2, 19E-{J.1 
LL D •.:: 2 , 1 9 i:: - ,:; ·l 
LLD<i. ,2:·F-:-04 
LLD<:3. 34E-05 
LLD<9 • 33E-{i~ 
1_l .. D<7 ~ O?E-:-05 
L :,_ D < 1 ,. 1 8 E - (i ,:: 

LLD<3 • .i. 9E-,i:'.i 
L i . D -.: ;5 !- 7 B r: - ,J .. ; 

L. L ?J < 4 ~ ~ .: ;:: - ·] 3 
~E-.i.23M LLD<4,46E-05 
:--:::-··1::SM i .. i_D-::·;_ '"5::E-02 
~E-L32 LLD<S,=oE-05 
7~-2:8 LLD<4,=JE-03 
Ti; · ·· 2 :: {~ L L fl < t =· ~ ·=} E - 0 3 
TH-22qB LLD<2,24E-OJ 
TH-229C LLD<~.73E-O~ 
TH-2 :·::-1 i .. i_ ~)<:3 (· 9,:,,:-:-(:.4 
7H-234A LLD<3,96E-04 
~H-2348 LLD<3.~7E-03 
-~ i_ - .2 0 ;-3 I .. i .. D < ;3 .. 0 B ::-: - 0 5 
J-:3: LLD~1,33E-01 
'J-:35 1_LD<·3,. •:}lE-<:1 5 
i_i - ~ 3 '.~_; ·=, ! .. i . I ·1 -.: 8 '" ,:j .I. E - 0 5 
i.i-- :35B i_i._£1•:·3, 7•5E-{;~; 
. ! - : 3 7 i_ L D -:. : ~ ,:::, 5 E --:; .. :~ 
:~ - 1 3 ·;: L. i . iJ <: ;- "i ~.: ;:-: - 0 4 

~E-t31M LLD,2,02E-O~ 
:(E-133 LLD· L,7~E-04 
< i:: · - l .:: : i·i LL. D • .. : ·J =- : -:) i:-: - G 4 

,::'.•: 

LLD•-:::, 73E-,:;:-3 
I .LD< ·1 • 0 ;.iE ·-0 5 

LLD<l, 3.:-F.--'.H 
LLD< 1 , 0!5F-(i4 
LI.D<1 ,2~51:-:-04 
LLD<c-,06E-05 
LLD<3 • ,·,>E-O::i 
LUJ<8 • 4HE-O 5 
LLD<9 ,2-4E-o::•; 
LLD<4, 07E-O•~ 
LLD< -1 , 6 :t.E·: ··• 0 4 
LLD<4,63E-04 
LLD<:3, 6•:)f-_-{>4 
Ll.D<l. 6~'.E-04 
LLD<;2, 19E-O:? 
LLD<:i, 28E-o;~ 
LLD<l ,2H:-04 
LLn-,·; 1, 21 E-G4 
LLD<l,72E-03 
LJ.D<t ,6U-:-04 
LLD<1,61E-04 
LLD<2. 7'.":iE-O•l 
LLD<S, 371:-:+0•J 
LLD<:1·, 36E-O :i. 
LLD<4, 9'.:iF.+O•; 
LLD<6 .1 u:-O 1 
L U1 < 1 • :1· •1 E + 0 1 
LLD<1,32E-03 
LLD<l ,2·l~-:-03 
LLD<·l, 26E-04 
LLD<3 "6:3E-.J,~ 
· 111··· 4""" r,-'-·· .•:•,\"•.-: vr.-v.: 
LLD<7, ;-qf.-•'.i:'.i 
LLD<l, ~)OE-,J;; 
LI..D<7. 462:-05 
LLI.1-.::::, :1 ':,"E-{H 

LLD<2 , .. i 9E-G4 
LLD<l,ZJE-04 
LLD<8,34E-03 
LLD<9.33E-G'.".i 
LL JJ < 7 r• G .i" 1-: - G 5 
LLD< l , 1 HE-{H 
LL.D<3, 1 ':,"[-,_,15 

L I • 1:i < 3 r• 7 ~-~ E - ,:, 4 
LLD -.::.-t · :,._:? f - -:; :5 
L u.1-.::,1: 4-Si:-·Y.:i 
L i . D < i. ~ '.3 :: E - ,J :: 
LL.D<5, ·JOE-,J:."i 
i_ L D < 4 • 7 3 E - ·J 3 
t_j_J:i<t. :-?AE····J3 
LLD•-::2, :,lE-G::-
L.LD<7· :- ·_-; :.:;r:-,:; .. ~ 
I_ j_)) < :-; ,. 7 ,'> c-: ··· ,:; 4 
L:-.D<S ·· 7,-;i- -{!-·• 

:_ L[I -.:: ::0 , '._J ~~ E - ,:, 3 
1 •• i_)) <):- , G :-ff-0 5 
L U.I < l , 3 3 E - -.~ 1 
LLD< 2, ;:,1E-i)'.S 
i .. i .. J:l •.::;3 :• ,:, :i. i:":-:; 5 
LLD<3 ,. 7,:,E-,:H 
LL!1<2. •'J5E-,).-:": 
i _ L )) < :~ . ? :? E - -'.)4 

i...L.D<2 > ,:;~~f. -·J:1 
LLD<l ~ 7':i[-<·~ 
L L. ~:i < ~ j :- 1 4 ;;.: - ·:, 4 

?20 • 9-':., 
l::i,16,:20 
f.41,o3 
834 .. 83 
8-1,6,76 

1274.:::;:::; 
13C-8t-60 

i02:-63 
?65 .. 78 
657 • 92 

•", _,. 
,"")-::) .... 1•,J 

984'"4:3 --- " ... ..; / / .. 0',..' 

31L9S 
1()01,03 

4,:5 :- :J(, - .. ~ ""' ...:,:, .:,. 7 t , .. , ',_I --- ,.. .... .. ·: ..J ✓ ~ , ... , , .. , 

3i'.j(", .:- 1 {i 
--·· .f .,-,.j._l L ,. 'J' .a;:, 

35.1 .. 92 
~-~ -· ~7~•~L 

801,00 --..-.. _ _.. 
I"'! 7' • / V 

804"90 
1:.~9, 30 
1,18 ~- 37 
:~~40 .. 99 
lo6,1G . '"''-, ....... 

J. '="~·~ fl, ·-••:J 
1,J11 .. sa 

549:-73 
497.08 
621,30 
'"·· -~ ov~,,~ 
427,89 
4~7.89 

11;0.~s 
.... , .. , , 
_.-'·~-': !· 0\":-
....... "" .•-
,"'\ 7 J. t- 0 / - . - . \ --
_1 .1..:, •,., 7 

:.1 '.33,. .:; (j 
4 --- - ., 

1-.: 0 .:,, " 7 "'' 

11 "..: 1, .1,:, 
I I - - f 
!. ,.., .... , ,• · • .! !. . -- .... •• 
.l ·-' '! :• ':., ~..! ..... , .,-
.!. • ., '7 ..: / 

............. . _: ·= .:. ,·:, - . . ....... -~·\, •. ::, / 

'=''" "'-J ·'!' 

l:.37 1:,:: 

i ?? '::: :;: 
..... . - ,. 
"! -·.: . 1 ,_, 

i - _!'-) 

,-:,._:, .. ~'--' 

5:.:,:5 :, 1. 4 
-·---- -· .· ...: ........ :• ~ -==-

. ....... ·- ' .t n:1 i- ••• !. 

1 ;:,:_i :- 7 :i 
I J3 :- 7,::) - .... ~... ..... .. ..• _, ,-:i :, , . ., ._.., 

. -.. - ·. 
0~ .• :- ... ,l~ 

t .~:: :; 3 
.... . ... ... ,:: .:. .. _,._ . 

--- - .. ...:..:-..:i ~.L 

LD 
"It' 
0 

~ 
I :e--

. ~ tu 
ca: 
CJ) 

6 
~ 

> a.. 
0 u 
w 
..J 
cc 
<( 
..J -
~ 
<l: ,_ 
Cf) 
w 
co 
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I 

.. 
. r::;__y 
.e"'-~-J 

. .1,,:;:::'I' 

... ·:- ' . ~. ·, ~ 

XE-138 LLD<4.37E-04 
Y - 8 8 L I. D < 4 • 1 9 ::: - 0 5 
Y-91 LLD<2.7~E-02 
Y-91M LLD<S.90E-O~ 
ZN-6!'; 1_LD<2 • :3.-,:~:-04 
ZR-95 LLD<l.70E-04 
ZR-97 LLD<S.9lE-05 

,;-..·-··_:··· 

LLD<4.37E-04 
LI.JJ<4 .1,:;;-:-05 
LLD<2, 75£-{j? 
LLD<S • 90E-(l!5 
1.LJJ <2 • 5 M·: •-0 4 
LLD< 1 • ?Of.-0•1 
LLD<S • 9:l i-::-o:=; 

TOTAL 4.83E-02 t-4.82£-04 4,83E-02 +-4,BiE-04 

WHC-SD-WM-DP-045 
REV1 

BEST AVAn ... A~ELE COP'( 

~.:58.4:L 
18-36,06 
1204.90 

555,.60 
11:t.3.!55 

-I:"" --/,.JOe,.I~ 

i'43 • 33 
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. . :,:, 

,. 

l) e n, i on '.2 • 0 .:: 

:_i ~ .: .. - _·. ,: .· ._: 

WHC-SD-WM-DP-045 
REV 1 

~~~-S COUNTING ROOM WEST!NGHOUSf HAM~GRD 

Lt!~ .. :· L~r·F 
····" i'iL(: Ur1:r·r Hl.li·1BEf•: (2) ·; , 

i'.:1!..,1:: UNIT NUi'"iBER tl,0), 1 

. . t 
.!,~ 

.~g; 
--~ 
:•i~~' 

-~~ ~· .· ~ . ~ 

lh:. ·1 t: 1.: nm N U j·l HER 1 ::.: :; ; --1 

MCA MEMORY HEGIUN <FULL>: 
GArf SPECfRUM CULLECTiD: 11-NU~-9~ 
"J l /'ii::. COL. i..E c:·1· t:T i=iF: TED: (ji;' i c,c; 
L: !::. U H E r h: '{ N U i'i B E F: ( 1 '.::: ;, ; 8 1 

GE~Mi1~1 DESCRIPTION: 500ML LIQ 
~LTIVITY UNITS ( uCil ; 

.CI··:US::-U 1,lEF: ENEl•:GI; 16".:i,B'::,3 
CALiB~ATIDH SOURCE EN1R1 OPfIO~S: 

fYPE ~ CARRlAGE RE.fURN FOR M~NUAL ENTRYr 
·,)-~E AM INTEGER (0-999) TD USi:: ~ SOURCE ~IBRAR/~ 
liPE A PLUS SlGH BEFORE THE INTEGER (+0 - ti~?; 
·ro Gl·;:!::.,=iTt fl :3ou1;:c:E l.JBi::r-i,;:°J' lilJH~.,iG f1i";l·!U/:1L i::i·•:i·,;_··;. 

U l••' 'j JUN ~ l+ 8 1 
JGB42-F-i 500ML Ll • 
DU "([1U l~tiNT TO !::NTfF: 1=ti'-!Y EFF1ClEi-:C"i" l··'Dii-1 rs i-"11=t1'!Ui'."1LL\' •.i'!U);. :.I 

Sl~~ OF STANDARD IN f~ , . . 
HU h ).:, _t:: r:. Ci F F· lJ l r•i ·1 S : 1 '.i 
J'.;C"ll•,i1T"•( ii'! v,rt.::f::uCuf:;:i:E:::: LlE'3/di.)]j i-! 

i::Nl:.t•:Gl; 
h CT l i,l I ·r '{ ; 3 ~ l ':! ! ,_i ,) ,~; E ·t· ,:_; :2 
~CTlVITY ONE g!GriAl 
Htd.1- ··Ll f E; Dl ::58-'..1•'.iU 
D i::: c ?1 r T .1. i"t f .: o • o ,_; o o u o E - ,_; 1 i-i i n ~ , .. : 1 - r· t:: !.-: -- '-! :~ 
T J 11 E LI F ~ U Li h ,_; l: c:: ,; L J rl r: ; 1 ( I U ~ ! ; J. '.! ; •Y.• 
DEC~Y TIME! 4.08)8~0~+0~ MlN~ 

~fFIClfNCY - l.1~14j2~-0~ (t- l,!d05}2E-0~~ 

P Et11-: . ., 
ENERGY, 
,:)t_'."f I !,i r TY; 1. ;::53;_;(",Ut::+•:,::.: 
~~i"IVI1l UNE SlGM~: 0.000000i-0l 
Ht11..F-Llt;E: ll•lo:2,:; 
1.1 E. C t1 "( T 1 M f ( •l . ·~'., d '.-' d (: (i I:. ·i· •:.• ::· i'l .i :·! :~, , ., . 

E F H Cl!:. l·! C "i ·• •l • t .. .! ::-i '.2 :a!::; E - ,:., '..:: ( +- :: . ·~ ~:• .-_; (, l 1 t: ·· ;::-,i .' 

F' I:. (1 J:.: .j 

1.:NEHG Y; i:..::~ .. (it.1 

ti C ·r 11.1 I ··1 ( ! 1 , '.::i 9 i' (; 0 (; E + ij :::: 
~c·r1VITY ONE SIGMA: 0,U000U0i-0l 
HALF-LIFE: U~71,8 
DECAY TIME ( 4.0876U0E+OS M!NS,)t 

£ F Fl C.: I t N CY = ./ • (i i 1 8 2 si E - G ::.! .-. + - ::_; . 1 'j ·.:, •H:i ;· E -- ,) ': :, 

4 
ENERGY: 
ACTIVITY: 1,940U00~+0~ 
AC11V111 ONE SlGMA; 0,00u000~-01 
H ;,i F - I . T F F. ! lH . P , b Ii 

. ~- . 
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::,·?~ 
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,.. ~~~! 

€f' 

-~ 

·d -.~ 
("~-:, 

__ G7 

-,.., -: .• : ... , 
~ •: ... : , . 

• •-. i : .. : • I •. : =- .L 1.• .: !::. !''. 1 ••• j :.~ 1.J :: ,- ;- j_ I_... J !: f".i '. :: - ~-: t, t·. ·l 

··:· _.. '··' .LS'.: 
,:-, Cl }. 1,I .!. !. ·,· ·: 

:'": L ,. .I. I J _;; 'i r' '··' :· / !:; ':: .r :_-; : .. : : : ; 
1.; i ·11.. :• .... j. j I :: t i:;\ ... ···. i ·: 

WHC-SD-WM-DP-045 
REV1 

.'.' r.:. 1: (1 r I J. i·\ !:. l ,1 , (_;- ·::: ., Ht··) I:. ·I ,_.. :;; :1 J. i'-1 s ,. :, , 
1::·!:F: .!. !. J.Ei·!L"Y -·· I J ..•. 

• I 

l.: ;;_(!!=. 
ENERGY! 391.668 
~CTIVlTY: ~.J01000E+02 

Ht1LF-L..!.FF: 
DEL~Y lIME_ ( ~.0S~800E+0S M!HS,)1 

EF0!CJ.ENCY - 1,175033E-02 Ct- ~.t6?516E-04) 

E J,! E ~; '3 ~{ t ::: 1 3 ·> ? :=· ·~ • 
ti 1::. r I tJ J: . i. Y : 1 . (it 3 •:i O •:i E + ;:1 ~ 

Al.1 1V1TY ONE Sl~MA1 
HAL~-LIFE: Dt1,8~ 
DE(: :'1 ·r : J: M !: ', ·1 • ·) 2 ? 8 ,:·, ,:·, E. + ,:·, S Ml r·I :.l , _i ; 

EFFJ.CI~~i-/i.::'( ··· 3,31~101E-02 !+- 5,326~31E-01) 

!=' 1~. ,::,1,.: i:: 

:: H F.. !~: i.7 "r' t 
t, !·; -i I 1.' 1 T Y ! 
0lTlV!IY QME ~IGM~: 0,000600E-01 
H~LF-L!~EI D11020 
DEC ti Y T l M ~: ( ·1 + ,:·, id 7 8 C- 0 E + 0 5 M I i'! S , ) ~ 

~~FlCIENCY - 2,852897~-0~ (+- 9,913840E-0S~ 

1:• !.: ti1,. 'f 
EN~RGY: 2QB,0~1 
~CTIVITY: 1,711000Et03 
~CllVITY 0HE SlGMAI 0,000000E-01 
HALF-LlFE! D10t,61 
DECAY flME t 4,U87800Et0S MINS.~ I 

EFFICIENCY= 2+066866E-02 (+- 1,3~66~4E-01) 

:l(} 

Ei-!EF'.G'( ! 
t:C:Tl 1}J:f(; 

BEST AVAILABLE COPY 
t1Cf'l 1.'l:r' 1.:'i·!E ::-I~~~lt,: 1_;,,:1c, 1)C•OO:•E-(i:l 
HAL~-L!FE! D1925,3 
l' E t: r) y T I rff ( .1i • -~, B ? s (' 1•1 E + t1 s n 1 H s , ) i 

i::FFJ.CIEHCY 1,72i54~E-02 <+- 6,099B83E-05) 

i::· E r'1 I< 11 
ENERGY! !332,300 
AC.f!V!Tf! 9,284000E+02 
ACTIVITY UNE SIGMA: 0,600000E-Ol 
HnLF-LIF~! D1Y25,3 
DECl'-iY Tiri!::: ( 1, ()878C .. :.1E+05 MINS,):: 

~FF!SIENCY - 1,574303E-02 ~+- 5,?37~85E-05) 

1~· !-:: t,I'.. :L :_; 
ENER~~: 1236,130 
r1c·11 1.=IT"(! 1 ts1·::,:•()(iE+C·3 
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I .. 
. ·.· 

.• ~. ·.I 

~--=:J 

~: 

ci-:: 

ffl 
~: 
c-ir,i; 
-~~::-. 
.. ,:,7:.'· 

.. ,l 

.-·.: 

.. , .. --· ~· •·. ·': --:;.···:-·~-
~ ... ·--:. ·:· . , ... ,.. - . 

1::rFlClE.NCY = 1.247290E-02 <+- 8.695036E-05) 

SYSTEM EFFICIENCY COEFFICIENTS, PART 2 

LOGCEFF) - 9.202042Et01 - 6,132777Et01tLOG(E) + 1.500303Et01*LOG(E)-2 
1.634262EtOOtLOGCE)-3 + 6,608717E-02*LOG(E)-4 

WHC·SD-\~/M•DP-045 
REV1 

BEST AVAILA8L!= COPY 

··-: '.:-- -.- .. .· ·:-.· ._ ... , .. :·:- -

.,::.· 
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=.· 

r'J,,;_..J .. 
":~ 

-:~: II 
. '.'t:"i?· • 
· .. 'R7' 

...... 
-,'.-it 
·:._/;.') 
.. :.·:/:;~; 

··. · .. ··, -~- ::~ 
.:.:··:·'.,: 

; .· .. ·: ... 
. ::•··.·· 

• ....... ~_.· •• _ .. ~}.;/::.- J • 

. ::. _:_:·.:·./'· .·,:·. .. ·. :-·.· 

: . .- :WHC·.SD•WM-OP-045 
. :_.-:_:,.··:.·-Rev1· -.··· ·· 

,, ' 

Serial NO. . S11mpl1 Point 

E 8607.-2172 H&!WlC .. .-:..,:, · 
Oe11rm1na11on 

GEA-SOIL 
Me1nod1S1anctard 

LA-548-121 

'·. 
l" 

0118- Time lsauoct · 

4-12-93 ,12: 58 
Charge Code 

PC4.1G 

Cualomer 10 
!J{/.f•A--~ ._ : .... 006t3WQL 

P110111y 

25 
Reruns 

0 

·· • • · • Remarks. Ca1c:u1a11ons, Reauns· . . . · 7 J. / · . · ... : <1 I ~-,, /3 Jo· $0 7 ~ t . - _·, .§2_ 
· · · ,;,: , . rna,.-~'4 I. 4-, 11 ¥ \.Cl ,-_ •Slf,I 

l . :.. :) . _, 
' -;.:·,.. Cs ·131 ~. 9-911 y.ui ,. 

.. r t · (o ... io •, s •~3,. \.Q'). 'f 

i 
I 

-: · I 

. t 
I 

·- . -· .. 
Analyst• 4 An1ly1t • !i 

Hra Hrs 

Time Completed 

~••0800•061 IR•IO•lll 
i,i:.:· u,,,,,,--,4.. 

E ~~t:17- ~/~.,:i · 6 +-'1 
E:."'- IS.( tt.,,° ;,c "--'\.-~--~ -= 'l--61. J,,r,.,/ iwdl,(\,-

·o . .S--1t, q:3<3 CT S 
~J,- \1,~ . \, o.~~~ ~ .. .; o.q~ 11 

/'l u ,Sy ~-J'-f e-c.f ~s6 :: (;,_6(/ c-t</ 
. . - . SIie( 

~--~ .. · ... ,,_. 
' ' . 

i·' 
"::· 

. :· ... ,: ·.· .... _;.: : · .. 

,,• . 

• I 

• ,••: I •• 
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.. ,. -,~-: 
.. ) 

. -·· 
.. ·. ' ~ 

· ... :_-· 

* * G A M M A S P E C T R U M A N A L Y S I S * 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
CANBERRA SPECTRAN-F V2.06 SOFTWARE 

WHC•SO-WM-OP-045 
222-S COUNTING ROOM WESTINGHOUSE HANFORD REV1 16-APR-93 11!50:35 

tiNALYSIS PAR AM.ET ER S 

MC1~ UNIT NUMBER: ·") 
..:. I ADC UNIT NUMBER! 3,0 

DETECTOR NUl-'iBER! 3 GEOMETRY NUMBER! 4:2 
SPECTRUM SIZE: 4096 CHANNELS 
01;:DER OF SMOOTHING FUNCTION; 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW: +- 1+50 KEV 
ERROR QUOTATION: 1,96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA ijEAD DIRECTLY FRUM MULTICHANNEL ANALYZER ANl: 
Jl.(-i 

SAMPLE DESCRIPTION: E8607-2172 
GEOMETRY DESCRIPTION: 42B47-A 22cc LIQ 
SAMPLE SIZE: 1,0000E+OO EA / CONVERSION FACTOR: 1,0000E+oo 
STANDARD SIZE: 1,0000E+OO EA 
ANALYSIS LIBRARY FILE! ANLOOO 

COLLECT STARTED ON 14-APR-93 AT 18:36:00 

COLLECT LI lJE Tii"1E: 3000, SECONDS 
BEST AVAILABLE COPY 

REr~L TIME! 3055T 13ECOND(3 
DE1~D TH1E: 1, 80 .. , ,. 

DECr~YED TO 0, DAYS, 0.0000 HOURS BEf• RE THE START OF COLLECl 

ENERGY CALIBRATION PERFORMED 24-SfP-~2 
.. / ·, EFFICIENCY c,=iLIBRATIDN PEF:FORMED 2~;-ocT-92 
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I-·.,.:_ .. _._,, 

··.:·· 

-·-·-:~ 
~. ,=,ff·. 

<,.~ 
:~..!.··.,:mi.:!!.: 

!ti 
__ :~ 

~ 
c='.l,. 

!::'!_ 
' ("F., 
.~->¢t0 

·•··.· 
.. .,. ··~·.~ .. : 
. -_.';:._._ 

. -~'· ~ .. ~ 

.. 

-- ·•· 

·-

·< •, .. , . ·:.,. ·.: ~: : 

,:•· .. : 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 

F' E A I< A N A I.. Y 8 I S 

p1,; CENTROID ENEF:GY FvJHM Br~Cl<GND NET 1::iREA 
CHANNEL KE 1-) I\E{) COUNTS COUNn; 

1 ? 53 .57 ... , ~ 

,.:,.,::, 1:•7 
+ •Jw 1 .3:3 16273, 8984. 

2? 1':"M or) 29 +70 1 ,33 1755l 5722 _, 7 t .r ...:., • • 
3? ,£4 ,26 31 8 "7 . , 1 .33 18425, 43668 t 

4? .. , '7 
I ._, + 1 ., 

..:.. 36 .31 1 • 33 20209 • 10133 • 
5'? 82 ' 34 40 +7'1 1 ,33 22064 • :1.258+ 

'? oc- ,71 42,60 1 .33 22744 19653, 0. 1,J-.J • 

7 97 • 92 48 • 70 2,00 22916 • 11176 • 
8'!' 113, 31 56 ,40 1 • 06 19885, 4682, 
9'1' 116 , 0 l 57 +75 1 +06 16652 ' 6662, 

10? 119 .28 59 ' 38 1 ,06 12738 • 123215, 

11C 145 1-74 72 • 61 1 ,09 9295 • 
c:--, -7 
.J., ' • 

1:lB -,-
/ ,j .OB 57. 

12C 150 (· 08 74 • 78 1 , 0 9 9638 ' 1147 • 
12B ~c:-

/ ._I 
'1 I::" 

+ ~-' 140 • 

13 173 ,30 86 70 + '-' I 1 • 1l 10566 ,, 13383, 

,. . ~.- . .; .: .... 

16-APR-93 11iso:35 

WHC·SD-WM-DP-045 
REV 1 

ERRO 1;: NUCLIDES 
~~: 

21 "{:) SB/TE··-)< 
32 .; -"1 

? ' ? 
2(), 7 TE-1'.,:1:.:iM 

~ c:· r) 
J. .... ,,.:,. i,-,;:, I-129 ' .BI-2:t:2, 

CE-144 
13 • 4 u-::::3:3 :, 

EU/Cil.,-X ~ 
r, /vi - 2 4 ,3 B , 
F'U-::.:~3H 

4, 1 u--234 
C'"-,, ,., 
:;J-.J + Q 

40, 1 
3. 0 ,~M-241 ,U-23"71 

EU-155 
-::-i· 
._, '--' ❖ :I. F'U-241 ? t,J-187 :, 

7 "7 
•..J.' • ._:,, TL-20!3X 
2 ,:, • 6 AM-2A3A :, 

29 Cl F'B--214X:• • C.' 

PB-212Xr 
TL-20BX ,, 

.::. • 7 CS--136 r 
EU-155:• 

BEST ,1.\/A!.LABLE COPY EU-J. S~:i;1 :• 
PB-21,:1x :• 

TL-2 1)\?X 
14 210 80 105 14 1 11 9515 :3542 -: 7 F'LJ-2ll-1 ? • • • ' • -· • ., 

EU-1155Y 
EU-1:i5B~ 
NP-23<;· 

15 246 70 1 ·J? 
' _, u ' 93 1 • 1 c:-_, 8739 • 27401 ' 1 • 

r.:" _, EU- l 52, CO-:i? ~ 
EU-11.:i4A 

16N 374 ,86 187 . 17 2 . 13 21241 • 2017 • 19 • 4 IJ-235 , R~i-226 
17N 3·•70 94 189 72 ., 13 22512, 1483 20 . --, Bf.;-1-4:L ,' I .IJ, ' ,:.. . t ,:.. 

18 496 • 16 247 t 82 1 • 22 7778 • 3109 ' 8 .. ::, ELJ-154B 
19 85,6 .27 4?"7 

' 7'0 1 ,30 9070 • 1061 • 26 ' 3 SB-125? 
'.:38--121.:i:8 

20 1183. , ·7 o._. 591 • 59 1 .51 2363 ' 869 t 17 • ·7 
·' EU-- :i. :54C 

21 1323 -r--: 
• ._, ·..J ,561 • -<":~5 1 . 59 3432 . 21.711'.5 • ~.} • 4 CS-137 

21B 661 41 E:1 ,·:,,,J .-·, 
• <- ..:..•..J "-::;, ,, .. , 1384 ,94 692 '")"-, 2 ,04 1023 -, ..:.,') • 2 EU-:L54 ~..;_ • ,:_ / • 

23 144,5 c:- ,, - .. ~- _., I 1 -~· '") 1107 ""l 7,::--, 4 .-, f, T'--12 4 I-131 ~ • ._, ... 1...:...:,.1v•a . I .:., • ,~' \4al / t t.;.: 7 

,~G-lOH~ 
EU·-l 54D i• 

Z !~:-'.~ ~5 

2-4 1513 ~52 756 c- , 1 '"'0 935 898 12 r, ZR-95,EU-154 • ..:., ,=, • 0 c.• • t > ,,:::. 

'""ICC" 1Mi9 +56 :334 ,60 .-, .30 .-: -.J .:.: 934, 13,6 • 69 t 7 MN-5t:1 

26 1746 • 19 872 9'"> t .-.. 1 • 77 1007 ' 1950 • 6 t 7 EU-154E1 
RH--106 

1 05 ~~ 1992 ') "i 995 , 9'1 1 ,74 1008 , ic,1 / . 7 I 0:7 EU-15L)F .-.. I • .-_ I 

28 2009 • 15 1004 ,44 1 . 92 951 . 2:325. .: 
-.J • 1 EU-1::i<li.3)• 

EU--152 
29 2345 • 98 1-172 • 90 1 .95 492 . 9550 . 2 I 1 C0-60 
30 2548 37 1274 12 '") 08 124, 4459 t 3 t 0 EIJ-154 y . t .-.. . 

l:"11-1 r_-: it L.J .. 

-- ·, . --



·-_ :;, 

-•~ 

.:~: 
_:~; 
·- .:.·· $. 

,-~--

m, 
·c.f7. 

. ', ·.·.- ~: 

~ . ·. 

. :"":·,·.:_·.,·; 
·;•.·. 

.'..: ., ·~: ···:., .. :: 

31 2t,64,46 1332,19 2,08 214. 8703, '"'• ~ ..::. + .:. 

32 2921. 69 146!) ,':35 2.13 ,52, 56!3. r; • 5 
32B 1,460, 58 611. 5+5 
33 2987,18 1493,61 1.63 26. 79, 31,1 
3-4 3191.87 1596,00 2. 10 34, 199, 17,1 

35 3528,36 1764,32 1.03 13, 43, 41,3 
35B 1764,79 47, 25,0 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

WHC·SO•WM•DP-045 
REV 1 

C MULTIPLET ANALYSIS CONt)ERGED NORMALLY 
N - MUI.. TIPLET tiN,;LYS IS DID NOT CON9ERGE 
? - MULTIPLET ,;N,;L YSI S CONVEr:GED BUT GFIT > 4 
B ENVIRONMENTAL. BACKGl~OUND Pl:::(11{ 

BACKGROUND SUBTRACTION PERFORMED USING FIL~ BK0013 
BACKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11!00:00 
BACKGROUND LIVE TIME: 7000. SECONDS 

_/;--' . . ,:·,•· 

NA-:-22 
CO·-t.O 
1-:;~40· 

EU·-154 
LA-140~ 

EU-1::'i4I 
BI-214C 

BEST AVtdLABLE COPY 

... ~.~ .. ~ 

.:- .. :_,: _ _. .· .. 
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} 

-1~ 
:,C,, 

.. ~~-
.. =-ii 

-.d 
.~· 

.. ,~ .:~~ 
.+.=---..,;;=,,., ~-.~.., 

i~.Cf:'; 

/.:7< 
.'-'_.,,. 

·:~ \~ 

.J • .. _.·.• 

~· .·, 

-, 

,',: 
... ,'·,. .-~-; .·.::.-·:/ .. , '/:.; ::: '• ·/ __ ··:·.~~;·~2{t.:·~ .... ~~;:.-.'/· ·:: .·· .• 

BEST AVAILAB.LE COPY 
222-8 COUNTING ROOM WESTINGHOUSE HANFORD 16-APR-93 11:so:35 

SAMPLE! £8607-2172 
DATA COLLECTED ON 14-APR-93 AT 18t36!00 

WHC-SD·WM-OP-045 
REV1 

DECAYED TO 0, DAYS, 0,0000 HOURS BEFORE THE STf".il,:T OF COLLECT. 

R A D I O N U C L I D E t-1NALYSIS r~:E:PDF:T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA 
DECAY 

ENERGY COMPARISON 
(K~V) 

MEASURED ERROR CORRECTED ERROR EXPECT DIFF 

AC-228 LLD<1.94E-03 
AC-228A LLD<1.94E-03 

LLD<1,94E-03 
LLD(1.94E-03 

9:L 1 "·07 
91tv:LO 

LLD<5,03E-03 LLD<5,03E-03 338,40 
LLD<9.57E-04 LLD<9.57E-04 433.94 
LLD<6,06E-03 LLD<6,06E-03 657,76 

1• C-228B 
i~G-108M 
AG-110M 
AM-241 
f-l" "'a-11 ~, -~ 

4,17E-01 t-1+44E-02 4,l?E-01 +-1,44E--02 59,54 -0-:-1~5 tr . 
l ••tJE ~3 I i::- ~•E 04 ·1 01[-.,' 7 .L-c:: !.',E r ') - ' 1 -:; r' ··:-t , l,//C,{~-;-+'"'t.. ._} u, ... -+ "':~...;1 ._.I··· ) 1·,>•-· 1}{-.I. ' -1.1 

1 ,n41- n~: ! "i.63E 04 1+A4E 03 I 5-,6-3-E--0-4--------~4 ... -6/---o.t1-- -AM '.::13h 
,~ .. -2.11-:p ii,1::j--JF-r·, 1 t tl170E 0~ 4,t:;"E-Ol l i:,+70E--O.:! ,.)r3 .. :t0 Ot'.5-'e 
AR-41 LLD<3,53E-04 LLD<3,53E-04 
AU-198 LLD<8,29E-04 LLD<B,29E-04 
BA-133 LLD<9.57E-04 LLD<9,57E-04 
BA-139 LLD<1.83E-03 
BA-140 LLD<2,81E-03 
BA-141 L~D<2.01E-03 
BE-7 LLD<9,29E-03 
BI-207 LLD<5.85E-04 
BI-212 L~D<9,34E-03 
BI-214 LLD<1,32E-03 
BI-214A LLD<1,32E-03 
BI-2148 LLD<3,75E-03 
BI-214C LLD<1,39E-03 
CD-109 LLD<1,14E-02 
CE 144 LLD<2,89E-03 
CE-139 LLD<4,13E-04 
CE-141 LLD<6,70E-04 
CEPR144 LLD<5,79E-03 

LLD<1,83E-03 
.LLD<2,81E-03 
. LLD<2, OlE:-03 
LLD<9,29:::-03 
LLD<5,85E-04 
LLD<9,34E-03 
LLD<1,32E-03 
LLD<1,32E-03 
LLD<3.75E-03 
LLD<1.39E-03 
LLD<1,14E-02 
LLD<2.89E-03 
LLD<4,13E-04 
LLD<6,70E-04 
LLD<5, 77'E·-03 

129:·s ,. <S-'-:-
41:t.BO 
356.02 
165.85 
~7- ~7 ~u/1~, 

190.23 
477+5'1 
569.70 
727¼27 
609,32 
509,32 

1120,..2B 
1764,51 

88.03 
133.51 
165.85 
145,44 
133.;5:1, 

C0-56 LLD<5, 11E-04 LLD<5, 11E-04 :34.:i, 76 ~ . 
-e c:- ~ ,:;i ,E .,.- 1: ""E .... 7 r,AE ,.,, J t -,~E" ---- 1:~&t':-- ·' ... :::i. "

1r',./,6/ ~ ·~, .:!);1/d i.J..:..v~~--Q.j .,_,+ , :J..,_ I :t..:..-...J .. '-./-..1~...:... • '..l'-> -·t!Tlj,- jJ'\ 'wf 9~ 
C0-58 LLD<4,89E-04 LLD<~.89E-04. 810,75 
C0-60 5,93E-02 t-1,66E-03 5,93E-02 t-1,66E-03 1332.50 -0,31 

LLD<5,09E-03 LLD<5,09E-03 CF:-51 
CS-134 
CS-136 
CS-137 
CS-138 
EU-152 
EU-154 
EU-154/'=i 
EU-155 

LLD<5,63E-04 LLD<5,63E-04 
LLD<4,85E-04 LLD<4,86E-04 

9,90E-01 +-1,90E-02 9,90E-·-. +-1,90E--02 
LLD<4,71E-04 
LLD<9,15E-04 

B,21E-02 t-2,85E-03 
8,39E-02 +-2,62E-03 
4,77E-02 +-2,20E-03 

FE-59 LLD<1,04E-03 
HF-181 LLD<1,11E-03 
HG-203 LLD<4,99E-04 
I-131 LLD<B,25E-04 
I-132 LLD<1,04E-03 
I-133 LLD<B,3~E~•4 
I-134 LLD<7,35E-04 
T of """Tc:".. I I •r• •• .S 

LLD<4,71E-04 
LLD<9,15E-04 

8,21E-02 t-2,B5E-03 
8,39E-02 +-2,62E-03 
4,77E-02 +-2,20E-03 

LLD<1,04E-03 
LLD<1,11E~03 
LLD<4,99E-04 
LLD<B,25E-04 
LLD<1,04E-03 
LLD<B,32E-04 
LLD<7,35E-04 

Ir, .. • • r-..,• r- r.7 

11.'?3.,24 ·-0,.J.i) 
32-:.) ❖ o·:.:> 
'?95 ~ ::::4 
818,5:L 
661.65 

1435,86 
1408.01 
1274,45 

123,10 
105>31 

-0,20 

- 0 ~ ::L·5 
-0, 17 

--0 i-1? 
f-36,'.'54 ... t,,.l'.:i 

1099,25 
482,20 
'1"7Q ')/'; 
...:.. / .. y ,:... ~' 

3c':,,l,, 413 
6,.,7,(S'? 
52~~ ·) .±.,'7 
8.c17,03 

• "".°' l i'\ I) -1 
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ft-:.:4 6 
KF:-85 
1-::R-85M 
f~R-87 
KR-89 
LA-140 
LA-142 
MN-54 
i'lN-5,5 
NA- .:: 
i'Ji:i-24 
NB-94 
NB-95 
NB-97 

q.D<4. 93E-03 
LLD·:::°1 + 79E-O 1 
LLD< 4 ·+ 5 SE-0 4' 
LLD<1.75E-03 
LLD<2.19E-02 
LLD<1+90E-04 
LLD<1,43E-03 

6.24E-04 
LLD<5+78E-04 

2,92f-ii'J 
LLD<2.27E-04 
LLD<4,38E-04 
LLD<4,80E-04 
LLD<B,25E-03 

~ ,,• : . ;. ~- -~ :,:,:. ·- . . ' 

LLD<4,93E-03 
LLD<1,79E-01 
LLD<4+58E-04 
LLD<1.75E-03 
LLD<2,19E-02 
LLD<1+90E-04 
LLD<1,43E-03 

t-4+35E-04 6+24E-04 
LLD<5,78E-04 

+--1, 01.E--07 'J, 9':>E--0-2 
LLD<2,27E-04 
LLD<4,38E-04 
LLD<4,80E-04 
LLD<S + 25E-O:~ 

~NrP~2~3~,---~1~.~2~o~E~041-;-.4n-.,&~~ 1.20[ 61 
NP-238 LLD<2,03E-03 
NP-239 LLD<2,75E-03 
PA-233 LLD<1,36E-03 
PA-234M LLD<2,29E-01 
PB-210 LLD<1,46E-02 
PB-212 LLD<B.95E-04 
PB-212A LLD<B,91E-04 
PB-212B LLD<1,43E-02 
PB-214 LLD<1,72E-03 
PB-214A LLD<1,72E-03 
PB-2148 LLD<2.36E-03 
P0-210 LLD<4,00Et01 
PD-214 LLD<5,13Et00 
P0-216 LLD<2,63Et01 

LLD<2,03E-03 
LLD<2+75E-03 
LLD<1 ·, 36E-03 
LLD<:"2+29E-01 
LLD<1,46E-02 
LLD<s·. 95E-04 
L.LD<8,91E-04 
LLD<1,43E-02 
LLD<1.72E-03 
LLD<1,72E-03 
LLD<2,36E-03 
LLD<4,00Et01 
LLD<S, 12,EtOO 
LLD<2,63E+01 

PU-239 LLD<5,01Et00 LLD<5.01E+OO 
f'U-241 LLD<l, 74Et02 · LLD<l. 74E+02 
~A-224 LLDi9,83E-03 L~D<9,83E-03 
R-fr--2 2 6 . 7 , 7 0 E O 2 -1- 1 , 5 ,: E 02 7 , 7 0 E 9 :2 
F:B-88 LLD<l,BBE-03 LLD<l,BBE-03 
RB-89. LLD<2,59E-03 
RN-220 LLD<5,71E-01 
RU-103 LLD<B,70E-04 
RURH106 LLD<1,15E-02 

LLD<5,95E-04 
LLD<2,85E-03 

LLD<2, 59E·-03 
LLD<5,71E-01 
LLD<B, 70E·-04 
LLD<1,15E-02 
LLD<5,95E-04 
LLD<2,85E-03 

,.. /,· 

t-4. 35E--04 

-I 1. :37[ -0.:.: 

SB-124 
SB-125 
SB-125A 
S C-4,5 
SE-75 
SM-113 
SR-85 
SR-91 
SR-92 
·rn-1B2 
TC-99M 

1,02E-02 
LLD<5, 2,:SE-04 
LLD<6,51E-04 
LLD<1,14E-03 
LLD<7,85E-04 
LLD<1,11E-03 
LLD<2,70E-04 
LLD<1,53E-03 
LLD<4,17E-04 

t-2,72E-03 1,02E-02 t-2,72E-03 

TE-123M LLD<4,32E-04 
TE-125M LLD<1,33E-01 
TE-132 LLD<4,43E-04 
TH-228 LLD<3+89E-02 

L LLD<5,26E-04 
-• ~,} L½ ,----ivr LLD<6,51E-04 

(<, ,1..,(" LLD<1, 14E-03 
LI_D<7, 85E-04 
LLD<1,11E-03 
LLD<2,70E-04 
LLD<1,53E-03. 
LLD<4, 17E-O ·-l 
LLD<4,32E-04 
LLD<1.33E-01 
LLD<4,43E-04 
LLD<3, 89E-(l2 

Tl! 2.:.,i 3,30[ 01 l- L'75E-<)2 5.3.SE o: 
TH-2298 LLD<2.00E-02 LLD<:2,00E-02 
TH-229C LLD<9.98E-03 LLD<9,98E-03 
TH-234 LLD<5;38E-03 LLD<5,38E-03 
TH-234A LLD<5,38E-03 LLD<5,38E-03 

f -· l, ··_;•5[ 02 

513,99 
'15t,17 
402 ,-58 
220+90 

15?6,20 
641,-8::) 
834,83 -0,23 
846,7,5 

27?,60 

lOOl,03 
46,50 

239,00 
239,00 
300,10 
351.92 
351.92 
295,2:L 
804.00 
7 1)9,70 
804,.S)O 
12 11,30 
148,57 

u, 
~ 

l 
C 

I :E,... 
~> ,w 
ca: 
Cl} 

0 
i 

240,99 
1 .:J 6 • 1 0----i~ AA 4- / i ~ / ~~~ 

1836,00. \J<J 
1031,88 

549,73 
497,0fl 
62:t~BO 
602,/2 
427 ,. S'"i 
427,89 

1120,45 
264 t ,66 
391,6? 
513,99 
5~5~.5 ·) 60 

1383,94 
lL~l.30 
140, ::H 
l:i'i-',00 
10':i,27 
228,16 

BA,37 

0, 01 

-~ 4,r---l} t o::i 
13/,02 
193.~i<? 

Ii 2 i !:50 
92i'50 

TH-234B LLD<2, OBE-02 LLD<2, OSE-02 63, 30 . 1 Q 8 
TL-208 LLD<6,79E-04 LLD<6.79E-04 583,14 
U-232 LLD<1.02E+OO LLD<1,02Et00 270,26 
U-235 LLD<7,33E-04 LLD<7,33E-04 185,71 

..i.JJi-:::2:.:3,-t5:rr-r~r----44-.-!, 0~. 0~. E;.:-Q&,3~+-1 -+-1.-. -&-0~2-EE-ftC~3---44.,~~"'l''1'1:'E~-a•et};r-:33r--!-l--41......-', 0 2-E-·-i;j-0-;1~---r1i:il3..;..S,., +7..:J..1--tl-.,~4,ti6r--
U - 235 B LLD<3,08E-03 LLD<3,0SE-03 143,76, 
U-237 
lJ-187 

LLD<l,95E-03 
LL:0<1,51E-03 

LLD<1,95E-03 
LLD<1.51E-03 

208,00 
6:35.74 
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. · ·:.-

.- r- ~·· 
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I 

1

1_·~ 

··("w .. · ·,:, 
.··.c:,. 

f '"':""'"-" 
. ·:1, 

. 1t',::i 
-·~7 
·~ 

·l'n --~ 
:;t~• 
·,.~ 

"<_., .-,. 

--

. .: : 

-,:.'.: 

XE-131M 
XE-133 
XE-133M 
XE-135 
XE-138 
Y-88 
Y-91 
Y-91M 
ZN-65 
~ 9§ 

ZR-97 

TOTAL 

.. .. .-.·.: --.: ; 

·:·· .-~. ;. · .. '·.' .. ,: .. .- ·,: ·,. .. · . 
~ ... ·-~- .•· .-

.. / 
(" 

LLD<l.91£-02 
LLD<B_. 7).E-04 .. 
LLD<3.-88E-03 
LLD<4.47E-04 
LU1<3. 30E-03 
LLD<l.76E-04 
LLD<l.28£-01 
LLD<8.43E-04 
LLD<1+14E-03 

.. i .. 
r. 

_. ~ 

I _, 

WHC-SD-WM-DP-045 
REV1 

i 
! 

J 
/ 

; 

... '° 

l 
_. 

/ 
I 

/· 
/ 

I 

LLD<l,91E-02 
LLD<8,71E-04 
LLD<3.88E-03 
LU1<4. 4 7£-04 
LLD<3.30E-03 
LU1<1. 76£-04 
LLrr<l • 28E-01 
LLD<8.43E-04 
LLD-<1, 14£-03 

. -· ......... 

· ... ·· 

7,00E 03 I 8,65E 04 7,00[ 03 +---e.tr5 E 0 q 

LLD<4,95E-04 L.LD<4.9SE-04 

2.97E+oo +-7,57E-02 2,97E+oo +-7.S7E-02 

.._ ....... --- __ ......... ... 
......... -• ..... -... 

·.• ....... 

.. - ---

,, -----···· .. : . 

163.98 
81. 0{) 

0

233. 2·1-
249·. 79 
258.41 

1836,06 
1204.90 

555.60 
1115.55 

2 "i I, • 2 :"i. ----=-0-,-1-7-

-

7 ., 4 ..., 0 -.----,.._.,.1 -..:. ... -,l. J."f 

743.33 
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SF'ECTF:UM AN~1LYS!S :+: 

* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ' 

: ~ . 

~; .. 
: ·.• .. 

CANBERRA SPECTRAN-F V2,06 WHC·SD·WM-OP-045 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 
REV1 

23-0CT-92 

ANt1LYSIS P A R A M E T E R S 

MCA UNIT NUMBER: 2 I 
✓-

ADC UNIT NUMBER: 
DETECTOR NUMBER! .:, / GEOMETRY NUMBER! 
SPECTF:UM SIZE! 4096 CHM~NELS 
DR DEF: OF SMOOTHING FUNCTION: 5 
NUMBER DF BACKGROUND CHANNELS! 4 ON EACH 
PEAK CONFIDENCE FACTOR! 85.0% 
IDENTIFICATION ENERGY WINDOW!+- 1.50 KEV 
ERROR QUOTATION! 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTI~LET ANALYSIS PERFO~MED 

SIDE 

3+0 
42 ./ 

OF F'Ei!J!·;: 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN!! 
JLA 

:·:;,.:; S1~1MPLE DES·CRIPTIDN: 42:E:47-A 22cc LIQ 
· :, .: GE !J MET R Y DES CR I PT I ON : 4 2 B 4 7 - A 2 2 CC L I Q 

12:20:37 

~.- SAMPLE SIZE: 1,0000E+OO EA / CONVERSION FACTOR: 1.ooooE+oo 
STANDARD SIZE! 1.ooooE+OO EA 

:~ ' . 

.... ,•.·· 

ANALYSIS LIBRARY FILE: ANL230 

COLLECT STARTED ON 16-0CT-92 AT 15!00!00 

COLLECT LIVE TIME: 
RE1;L TIME! 
DEAD TIME! 

6000. SECONDS 
6012. SECONDS 
0, 20 i~ 

DECAYED TO 258. DAYS, 3.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 24-SEP-92 
EFFICIENCY CALIBRATION PERFORMED 23-0CT-92 

BEST AVAILABLE COPY 

110 
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-_- ~~;: 

'·,: 

.-t~ 

... ~. 
~~~: 
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-~: 
~1 

;~. 
0-..=-? 

--~ 

•(T7 
·,c:::FJ. 
. . •.:. 

.-··' 

, .. 

~-

' •i· 

: . ' 
. ' 

-.:.:~1 

j 

.. ;;,·.: ... ... ~ .. ··- . . 
·.··:· .. _.·•-/:_ .. ,_ ·_: 

. j . , ...... .. · .. , .. ,· -· .... ·.-· ''.", .. 
,•\•'"'I"\ ·""' COUNTING ROOM WESiINGHG!JSE HAh!FOF:D 23-0CT-92 . ...:.~..;.-~ 1:2:20:37 

F' E 1!:\ K 1!:\ N A L y s I s 
WHC-SD-WM-DP-045 •. 

REV1 
F'K CENTROID ENERGY FWHM BACKGND NET AREA ERROR NIJCLIDES 

CHc• NNEL KE 1) KE 1) COUNTS COUNTS i. 

1 98.80 49.14 2.18 360<). 927. 18.5 U-234 ... 
2 119.47 59.48 1. 12 3181, 16379, 1, 8 AM-241~U-237, 

EU-155 
3 176,45 87,97 1. 11 2399~ 6237. 3,2 EU-155, 

EU-1551• 1 

PB-214X~ 
TL-208X, 
CD-109, 
HF-175 

4 244.55 122,02 1. 15 2274. 4313, 4,2 SE-75,EU-152, 
C0-57, 
EU-154A 

5 273,47 136.48 1.09 2449, 532; 27,1 SE-75,C0-57 
6 332.20 165,84 1.11 1919, 2568. 6.0 U-237,BA-139, 

CE-139 
7 559.14 279.32 1.43 1399. 456. 24.5 HG-203,SE-75 
8 784,08 391.79 1.33 1223. 3191. 4.7 SN-113 
9? 1022.10 510.82 1.42 911. 264. 43,5 RN-222,I-133, 

TL-208,NA-22, 

a ZN-65,RH-106 
10? 1028.55 1,42 873. 1438, 12.3 KR-85,SR-85 
11 1219.33 1.38 879. 304. 31.5 BI-214A1 ~ 

11B 609.19 244. 21.0 RU-103 
12 1323.90 i::,61. 74 1.48 841. 11126, 2.0 CS-137 
12B 661.41 162. 28, :3 
1--~ 1796,62. 898.14 1.59 1004. 4078. 3.9 Y-88,RB-88 
14 2347,01 1173,41 1, i,5 474, 8880, 2 .. 2 CO-,:iO 
1 .:; ..__ 2,:).~5. 59 1332.75 1,93 274. 7953. 2.3 C0-60· 
16 2922.30 1461.16 2, 15 14,5, 1071, 7,1 K-40 
16B 1460.58 1221~ 5 ;5 
17 3530t48 1765,38 2,11 -,., 

~...:. .. 82 .. -:'1 ~ 
\J~ ~ -

BI-214C 
1-, U 17,54,79 '?4. 25+0 ... ~ ... 
1.8 3673.07 1836.70 2,14 72. 2364, 4,2 RB-88,Y-88 

E!=:F:OR 1]UIJiATION AT 1,96 SIGMA BEST AVAILABLE COPY 
PEAK CONFIDENCE LEVEL r!iT 85,0% 

? MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4 
B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND 
BACKGF:OUND 
BACKGROUND 
BACKGROUND 

$UBTRACTION PERFORMFD USING FILE BK0013 
DESCRIPTION: BKG 
COLLECT STARTED ON 15-JAN-90 AT ~ ~oo:oo 
LIVE TIME: 7000, SECONDS 
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WHC-Sb~WM-DP-045. 
.-.· ·.' 

REV1 · 
.. -; ~ .. : ... 

,._ 
Serial No. Sample Point Date Time Issued . 

E 8501.-1211 ENV STD 4...:. 6-93 18:30 
Priority 
') i= _..; 

Determination Method/Slandard Result Units 

AT-LIQ LA-508-113 uCi/L 
Sample Size 

500 ML 
Remarks, Calculations, Results: 

EDP E341 

STD# 1/~6~/ 
STD VAL 

ENVAE '{ 
RESULT &; . <../ ~t/ e -

%REC 

Analyst-2 Analyst •3 Analyst •-4 

Hrs Hrs Hrs 

Data . Time Completed Lab Unit Mgr 

r~iz-f 3 

Charge Coda Reruna 

R4B5C 0 
Customer ID 

Analyst -5 

Hr• 

-<-: 
·::= 

BEST AVAILABLE copv· 
~-' 

,,:,=;.•.:•·:••;.,:, 

. , 

Ii3 



_ri]l 
·-a~ 
_ ... ~~_ii. 

-_,,;:•i 

-~ 

-~~t: ~,-

: ~ 

· ... ··.~ ' 

I ' 

SAMPLE POINT: 
LAB ID#: 
NUMBER OF ALIQUOTS: 

ALPHA: 
BETA :· 

NET 
CPH 

t75.927 
2430.820 

ENV·STD. 
8501 
3 

STANDARD 
DEV. CPM 

4.233 
86.003 

WHC·SD·WM-OP-045 
REV1 

CONCENTRATION RANGES 
MEAN UPPER 

6.464E ·4 6.619E ·4 
7.523E ·3 7_.789E ·3 

(UCI/L) 
LO\.IER 

6.308E ·4 
7.257E ·3 

DEVIATION~ 
PER CENT 

2.41 
3.54 

SCATTER 
ERROR 

OK 
** 

1.14 



,;'. 

. ·~ ·~ ·.~.:= 
";;gf 

;::~; 
~; 

.·.·~ 

<~ 

·,;, 

. ·-··-··· :_.· 

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS 
WHC-SD-WM-DP..045 

REV 1~ 
RADIONUCLIDE_Am-241 HALF LIFE 432 Yr TIME ZERO <HD>---------.-

COUNT TIME 5 MINUTES HANFORD DATE (HD> WHEN COUNTED_ I 6t2b __ 

DETECTOR NO. __ 9 ____ _ BKG. _0.5_ C/M 

SC. T 

STANDARD SIZE DATE ~ COUNTS 1]1 COUNTS 1]1 COUNTS 111 COUNTS 1]1 

ID tAJt1.5 0 DEG. 90 DEG. 180 DEG. 270 DEG. 

36B40A8 1 04/03/9.0- _t!!if"_ _J!~JJ__ q&o 65- _ 90 I) '-/ . __ 7)_'f.J~: 

3E.B4087 .. 1 

36B40C7 1 

04/03/90 

04/03/90 

&_ J2_'?/_½_ _...LS_~ Js_2~~ !~~~-
9!{4_(_ · J3!2l~_'i .e?3Qi<:fl 23_3_1L/5 23_-:/.£$°~ 

36B40A3 2 

3E.B40B3 ·2· 

36B40C3 2 

04/03/90 

04/03/90 

04/03/90 

tKJ #-
------
/<A ------

6.3B.< 6 3/;l 7z 6' .sti?-..S _£~Pf 
fl~@- .li.5-2:J./ J./s:5~-6' il.a.5.b_5 
LD.Cf/::Jd--L6ft.~£ /_b:Z~ )£3.6-~~ 

BEST AVAILABLE COPY 

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002 

RADIONUCLIDE: 
HALF LIFE: 
COUNT TIME: 

DETECTOR Ne,. 9 

Am-241 
157784 

5 
CPM BKG: 1 

TIME ZERO DATE <HD>: 15897 

DATE COUNTED <HD>: 16626 

CAL-IBRATED BY:· RA JONES. HD 0 =·09/25/44 

STANDARD SIZE 
ID 

36B40A8 1 

3684087 1 

36B40C7 1 

36B40A3 2 

36840B3 2 

36B40C3 2 

DATE 

04/03/':'.\1 

04/03/90 

04/03/90 

04/03/90 

04/03/90 

04/03/90 

TIME COUNTS ILi 
0 DEG. 

90084 

1::i'S!E.36 

230125 

63232. 

115406 

160402 

COUNTS l]I COUNTS 1]1 COUNTS iii 
90 DEG. 180 DEG. 270 DEG. 

90065 90124 92435 

159606 157844 158346 

230909 233449 234954 

64299 63975 64099 

115701 115536 116365 

164159 160356 163643 

1 . -
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::~~-
-~ ;; 
:~ffi-
:~;~; 
~:i 

.. 
... 

::--:..:-_! 

. ·:.: .\~ 

I

I . .., 
.. ,:• 

.. · . 
· .. ~ 

'. 

1- .... ,-. 

.. ,· __ ._: 

~-
t..(- 3-'10 

STANDARD SIZE 
ID 

35840A8 1" 

3584087 1" 

35840C7 1 II 

AVERAGE, 1" = 

STANDARD 
ID 

36B40A3 ·=t II .... 

3684083 •:111 .... 

36840C3 2" 

AVERRGE, •:, II = .... 

STANDARD 
d ID 

' IJ 
36B40A5 5" 

;-.f ~35840B6 C:-11 

,;13GB40C5 

..J 

511 

,1 \ 
-~ A'v'ERRGE, 5" = 

, ·, ··_, .-·~: ··::. 
. ~:.-··.- •:.:: .,• 

STD 
\i'ALUE 

50570 

109900 

159700 

0.2941 

STD 
VALUE 

61800 

110700 

161400 

0.2063 

STD 
VAL:.UE 

59470 

109800 

150100 

-0.0000 

WHC·SD-WM-OP-045 
REV1 

A'v'E DECAY DECAY CORR 
CPM CORR CPM 

18134 1. 00 18193 

31771 1. 00 31873 

46471 1. 00 46620 

+/- 1!1951- 0.0108 3.57 1-

AVE DECRY DECAY CORR 
CPM CORR CPM 

12779 L 00 12820 

23149 1.00 23224 

32427 1. 00 32531 

+/- @951- o. 0083 4-. 03 1-

A'JE DECAY DECAY CORR 
CPM CORR CPM 

-1 1. 00 -1 

-1 1. 00 -1 

-1 1. 00 -1 

+/- 1!1951- o. 0000 -99. 92 1-

NEW EFFS FOR DET 9 Am-241 1" = 0.2941 

ON 

ON 

ON 

211 = 

BEST AVAILABLE COPY 511 = -0.0000 

1" = 

~, - 'i D 
2" = 

COMPARISON TO 1988 

1. 05 HIGHER NOW 

1. 13 HIGHER NOW 

1" = 0.2792 

2·· = 0.1833 

·\'~ 

·( ii (); 
,~lU t,(/(1'( l~c...r1 

I • 

I- .. : \~\"\::. C./M.. 

(aOS ~ (J d./ M 

)( 

~ CJ. 3 00 ~ 

_.;•:,, 

:. ~:' .. ,.:. ; .~. ·.,. ·.; . 

4?fJ 
q/L!ho 

EFFICIENCY 

0.3004 -
0.2900 

0.2919 

04/03/90 

EFFICIENCY 

0.2074 

0.2098 

0.2015 

04/03/90 

EFFICIENCY 

-0.0000 

-0.0000 

-0.0000 

04/03/90 

0.2063 



1,.,: -;• .' .· ... ,-

':, 

"-...... 

·' . .. ,. 

WHC·SD-WMo 
Rev1· P-045 

Sample Point 

S 5340.-3336 SHIFT STD~S 
Oa1e 

Oeterm,nauon MethOdlSlandard Resull Umts 

Pu:239/40 LA-503-156 
Sample Size 

100-10-200 
~ aIcuIa110ns. Resuns· 

SPIKE #: GcJ48<l3 
SPIKE VOL . . JOQ,.,1. 

ACID ADJ 
..GettrHN03 ML / <tm. ._.__~......:::2. 

uCi/L 

Time Issued 

4- 1-93 0:57 
Charge Code 

STD 
Customer 10 

5. S770-31 -t~.:f. 
J. 976C-01 .;:.f:.,
J. 9750+8E. :;::/::t, 
1. J~65+02 :+ .. ,.-t, 

AnaIys1 - s 

Priority 

26 
Reruns 

0 

Hrs Hrs 

Oare T,me f._om.J)leru/,3. L ~. ,,_,,.-[ all Unu Mgr 

t){g/~ 

BEST AVAILABLE COPY 

117 

. ·-- · .... - -- -- ·-:-·-·.-. -- -- - . - . -._-: ..... ~ -····: ·- .... _.,..--~--

.. ;_- '· 



,. ... 

'·. 
- .. ·•:-·i 
·- ·: . . -

\:-'··_._._-; 
. --· - · . . . . ·: 

·:~~.'- -·:] 
lf'"'--

- -- ~-
--~-~~; 

·:··-~; 

·: .,·· .. ¢'. 

~ ... :c:5".i 
__ _ILJ;j, ·.:_o. _,(" 
-~~!!::; 

·'\i.~-
' f':::n· ·-
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WHC~SD~WM-DP-045 
REV 1 

#! lf-2,l---fl &J1-? 

77<7t2 _ tt 
?o ( 

. (o. 5,177){5_ 9?J&DE+
3
)(o.1 "'1"1"'1:.o--r 

(0. "§o/7W)F) (;. DD-'f!r7) 

cf!.. ~ 7 31 ;J-E-ff 
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··: :. 

Peak 
ID 
1 
2 
3 
4 
5 

.. ·, •, ··.-.·.·.·, 

. ·. · .. ;: '.· · .. ,:,. .. : ... ~ . ~ ... ; ·. ·_··., _··. ::· .. •.· 

WH011S0•WM-OP.045· 
AEV1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
S-5340-3336 

File ID: SD5315.SPC 

Counted on: 4/21/93 @20: ·a 
Detector/Geometry number: 5/ 1 
Count time: · 30COO. Sec 

Peak height 
· Initial Final 

2143.2 2179.l 
62.7 64.0 

419.9 a.a 
3470.4 3447.1 

7.0. 7.2 

PEAK ANALYSIS 

Peak center 
Initial Final 

364.890 364.890 
306.526 306.526 
267.809 267.809 
233.597 233.597 
25.375 25.375 

FWHM 
Initial Final 
16.000 9.705 
24.000 12.515 
12.000 12.123 
20.000 9.555 
20.000 9.599 

PEAK RESUL rs· 

Tau 
Initial Final 
8. 000 4.411 

12.000 4.721 
6.000 6.102 

10.000 5.330 
10.000 14.290 

Peak AEA Pt!ak Ci::11troid Count Activity 
ID I sotop'Pi Fract. Exp. Obs. Diff. FWHM Rate c/m d/m 
1 Cin244 ~0.3976 5.796 5.789 0.007 0.05 38.25 191.65 

Cm243 
2 Pu238 

Am241 
3 
4 Pu239 

Pu240 
5 U 238 

5.786 5.789 -0.003 
0.0135 5.499 5.515 -0.016 0.06 1.30 9.07 

5.480 5.515 -0.035 
0.0000 5.333 0.06 0.00 0.00 
0. 5877 5.143 5.172 -0.029 0.04 56.54 283.27 

5.144 5.172 -0.028 
0.0011 4.200 4.194 0.006 0.05 0.11 

DETECTOR CALIBRATION 
Energy(MEV) = 4.074 + (0.0047)*Channel 

Energy range (MeV): 4.074 TO 6~481 
Efficiency= 0.1996 CPM/DPM 

Item 
Raw spr.~ctrum 
Smoothed 
Composite fit 
Residuals 

TOTAL-COUNT DATA: 

Total 
48615-. 0 
48614"·.5 
48102.8 

511.6 

% Recovery 
100.000 
99.999 
98.946 
1.052 

0.70 

uCi/ea 
0.863E-04 
O.ll8E-03 
0.409E-05 
0.313E-05 
O.OOOE+OO 
0.128E-03 
0.128E-03 
0.314E-06 

Analyzed !>y: _______ _ 

. --
. . .. ·:: .. , . .... : - .. --- -· · .. · .. --· 

.:·; 
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SPECTRUM SD5315.SPC 

.. _ •' 

.·• . ~· .. , ·.: 

1 LEGEND: RAW= .... MODELED PEAKS= 1,2, .. , ETC 

5 
5 

4 
• 0 •• 4 

WHC-SD-WM-DP-045 
REV1 

.................. 4 

.........•.....•.•..•...••.•.•..•••......•........•.•........• 4 

11056.3 

·--:.. •. • •••••• 0 •••••••••••••••••••••••••••••••••••••••• : ....... " •• 0 0 0 • I) 0 0 0 0 0 0 4 

. ·-.-~ : ·: 

.............. 4. 

2 
.2 
2 
2 

1 
I 

......... 1 

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

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

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

.1 

12-0 



I '_·;,?_:.'-
I 
1· .. 

. , .. 
-

. ·. 
~--::~--! 

-:·; ,· ,' 

WHC·SO•WM-OP-04S ·:.-:-_:,~< 
:· .:~ 

REV1 

Raw Data Dump for AEA Spectrum: SP:SD5315.SPC 
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

11 0. 0. 0. o. I. 2. 0. 2. 2. 6. 
21 4. 6. 4. 3. 3. 3. 4~ s. 3. L 
31 I. I. I. 0. 0. 0 .. 0. I. I. I. 
41 0. 2. 0. 0~ 0. 0. 0 .. 0. 1. 0. 
51 2. 1. 0. 1. 0. 1. 1. 1. o. I. 
61 0. 2. 0. 0. 0. 1. I. 1. 0. 0. 
71 o; I. 1. 3. I. 0 .. 0. I. L 0. 
81 o. 0. 0. 1. 0. 0. 1. 0. 2. 2. 
9i l. I. 0. 0. 1. o. o. 0. 0. 0. 

101 0 .. 2. 0. o. 2. I. 3. 2. 1. 0. 
·:.-6 111 O.·. 3. 0. 1. 0. o. 1. I. 3. I. 
~:i~ 121 2. 1. 4. 0. 0. 2. o. 3. 2. . 4. 
:/=· 131 3. 2. I. 1. 2. 2. . 0. 4. 1. 2 . 
. '::.':·:!. 141 2. 3. 2. 2. 3. 1. 3. 2. 4. 2. ~. 

,··.'~ 151 3. 2. 4. 2. 0. 2. 5. I. 1. 9. 

,:,;:.~ ~~~ 3. 7. 0. 8. 3. 7. 2. 8. 1. 3. 
6. 7. 7. 5. 5. 8. 7. 6. 6. 9. .'lli!,.,~'··, 

·:.m•• 181 12. 13. 7. 12. 14. 17. 5. 15. 12. 16. 
'~~0' 191 13. 14. 17. 19. 13. 16. 13. 17. 27. 21. 
··-,::'.' 201 20. 20. 22. 27. 26. 39. 37. 48. 46. 52. 

::,.{t~ 211 85. 72. 86. 144. 168. 194. 213. 296. 387. 435. 
... , .. _ 221 531. 628. ·597_ 852. 948. 1069. 1272. · 1470. 1632. 1754· . 

·' ::_:::t:} 231 2057. 2098. 2099 • 2016. 1731. 1489. 1202. 832. 529. 374. 
j \:·_·_: 241 224. 106. 63. 28. 13. 5 .. 4. 3. 0. 5. 
. /:i) 

·--.<~. 251 0. 4. 4. 10. 8. 9. 3. 9. 17. 7. 
261 10. 9. 18. 21. · 20. 21. 28. 19. 17. 17. 
271 15. 6. 13. 4. 5. 2. 3. 4. 3. 2. 
281 3. 2. 3. 2. 5. 4. 3. 10. 7. 7. 
291 8. 13. 8. 16. 19. 23. 23. 20. 28. 25. 
301 31. 35. 35. 34. , 35. 35. 36. 37. 28. 27. 
311 21. 15. 13. 11. 11. 10. 6. 6. 8. 4. 
321 10. 7. 14. 7. 13. 20. 11. 14. 19. 20. 
331 10. 16. 21. 15. 19. 18. 24. 25. 19. 41. 
341 30. 48. 64. 95. 109. 126. 158. 205. 250. 278. 
351 327. 410. 501. 576. 652. 672. 783. 813. 892. 958. 

,_ .. -. 
361 992. 1138. 1270. 1276. 1264. 1229. 1007. 804. 623. 414. i 

371 257. 149. 88. 36. 13. 4. I. 0. 0. 0. 
381 0. 0. 0. 0. 0. o. o. 0. 0. 0. 
391 0. 0. 0. 0. 0. 0. 1. 0. o. 0. 
401 0. 0. 0. 0. 0. o. o. 0. 0. 0. 
411 0. 

,.,, 0. 0. 1. 0. 0. 0. 0. o. I. . 

421 0. 1. 0. . 2. 0. L 0. 0. 2. I . 
431 0. 1. 0. 0. I. 0. 0. 0. 1. I. 
441 I. 0. 0. 0. o. 1. 1. 0. 0. 0. 
451 1. 0. 1. 0. 0. 0. 0. 0. 0. 0. 
461 0. 0. 0. 0. 0. 0. 0. 1. 2. 0. 
471 d. 0. 0. o. 2. 2. 2. 1. 5. 0. 
481 0. 0. 0. 0. 2. 0. 0. 0. 0. o. 
491 0. 0. 0. 0. 0. 0. 0. I. 0. 0. 
511 0. 0. 121 
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-.- . 
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: .· . .- --~.. . . 

'.·,-,,:,.-.•_ 

.:I\J;f I 
Sample Poml• • t'. • , 1' · Dau, Time lasued 

H&RWC ..... : . ·, ·4-12-93 13: 2 
Melh0d/Slandard Result unus Charge Code 

Pu239/40 LA-503-156 uCi~ VOGEL 
Sample s.,a Cus1omar 10 

100-10-50. 0066WQL 
Remarks, C.1cula11ons, Resulls:. • ~ / (o / G. "7o 5 O_)>'J I . . c·•· . 
SPIKE i: ~'IB'fl .. · . .J - · 2,1,,-" _ 
SPIKE VOL. ,{J}om,I . . .. · rt.1 -

o.,. 

... ·. 
-.·• .... .. ,' 

Time Completed 

: #( fl-2/-fl ~ 

/7..f75 
-jo -'/ 

.. 

Pnon1y 

18 
Reruns 

0 

Hrs 

..__ __ 

-{(-;~0,33,. o?9•) .(z..u;)('I.<~ ( .... ~-) 

-- .. ·· .... ·:•• 
''' ..... 

. . .. :·· .. 
. . ·- . 

_ ... , ..,,,,,.. 

'·. 

--·---~-------··-··----... -· 

.. ... 1". S'Jyto ',,.t£ 
/"• 3 21...,-;"-

. :- . 

·_-__:____:'•~ 

.. ·. :··. 

.,-

,...--···· ... 

----· 

_,. 

1.22 
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WHo .. so~,NM-DP-045 
REV1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

Peak 
ID 

I 
2 
3 
4 
5 
6 

Peak 

DATA REDUCTION REPORT 

SAMPLE 
E8607-3336 

File ID: SD8993~SPC 

Counted on: 4/21/93 @ 9.: .0 
Detector/Geometry number: 8/ 1 
Count time: 30000. Sec 

Peak height 
Initial Final 
5120.5 4959.5 
1230.3 1209.2 
213.1 53.3 

6327.0 6223.8 
13.3 9.7 
10.6 10.0 

PEAK ANALYSIS 

Peak center 
Initial Final 

365.639 365.639 
311.199 311. 199 
272.340 272.340 
236. 311 236 .311 
150.179 150.179 

FWHM 
Initial Final 
16.000 .6.239 
16.000 7.148 
12.000 6.843 
20.000 7.661 
24.000 61. 728 

20.225 20.225 · 16.000 5.410 

PEAK RESULTS 

AEA Peak Centroid Count 

Tau 
Initial Final 
8.000 4.057 
8.000 4.614 
6.000 4.335 

10.000 5.431 
12.000 9.476. 
8.000 10.521 

Activity 
ID Isotope. 
1 Cm244 

Fract. 
0.3843 

Exp. Obs~ Diff. 
5.796 5.781 0.015 

FWHM Rate c/m dim uCi/ea 
0.03 66.84 327.66 0.148E-03 

Cm243 
2 Pu238 
3 
4 Pu239 

Pu240 
5 Np237 

Np237 
6 

5.786 5.781 0.005 
0.0986 5.499 5.525 -0.026 0.03 17.15 116. 76 
0.0043 5.342 0.03 0.75 3.67 
0.5096 5.143 5.173 -0.030 0.04 88.65 434.53 

5.144 5.173 -0.029 
0.0026 4.640 4.768 -0.128 0.29 0.46 37.24 

4.781 4.768 0.013 
0.0006 4. 157 0.03 0.11 0.54 

DETECTOR CALIBRATION 
Energy(MEV) = 4.062 + (q;0047)*Channel 

4:062 TO 6A68 Energy range (MeV): 
Efficiency= 0. 2040 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
87658.0 
87656.0 
86975.8 

680.2 

% Recovery 
100.000 
99.998 
99.222 
0.776 

0.202E-03 
0.526E-04 
0.165E-05 
0 .196E-03 
0.196E-03 
0.168E-04 
0.116E-05 
0.245E-06 

Analyzed by: ~,..,...,,...------
.. ifl8elj 
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SPECTRUM SD8993.SPC 
1 LEGEND: RAW= .... MODELED PEAKS= 1,2, .. , ETC 

4 
..... 4 
.......•........................ 4 

WHO·SD-'NM-DP-045 
REV 1 

. ~ .·• ··-

22736.8 

- .........•........••.•............................................. 4 . 
. • .................... 4 

3 . 
3 

.. 2 . 

. . . . • . . . . . . 2 

...... 2 

1 
... 1 
................... 1 . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
.................... 1 
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... -. ·~' . ,_··;., ·.· 
.: .· '.: .. •·· 

.. : - _; 

Raw Data Dump for AEA Spectrum: 
1 o. 0. o. o. 

11 0. o. o. o. _. ~ · .. -~-; 

::{'\f 21 4. 1. 0. 4. 
31 1. o. 1. o. 
41· 1. o. 2. o. 
51 1. 1. o. o. 
61· 3. 0. o. 0. 
71 1. o. 3. 1. 
81 o. o. o. o. 
91 o. o. 1. 3. 

. :-? :'.i 101 1. 1. 0 . 0 . 
· '~cl;. ll 1 2 . 2 . 1. 2 . 
--~ 121 1. 3. 2. 1. 

::--:·.~;~· 131 2. 2. 4. o. 
:· .. ,.~ 141 4. 6. 4. 10. 
:-~~151 11. 5. 6. 7. 
m 161 1. 1. 2. 2. 

;·:;:;;111 5. 1. 4. 3. 
4

~ 181 3 . .7. 2. 3. 
; 191 2. 9. 7. 5 .. 

>--:::') 201 5. 9. 9. 13. 
·::-'.·j 2ll 27. 31. 46. 48. 

·._' ·,! 221 332. 443. 595. 669. 
. ..:;; 231 2469. 3005. 3534. 3898. 

.. 241 955~ 472. 255. 100. 
251 3. 5; 10. 5. 

,: 261 22. 14. 11. 13. 
271 44. 52. 30. 24. 
281 2. 6. 3. 5. 
291 27. 28. 24. 32. 
301 238. 274. 322. 340. 
311 856. 731. 591. 381. 

"/, , 321 10. 5. 4. 4. 
. .. 331 6. 8. 9. 10. 

••: 341 10. 19. 19. 33. 
351 265. 400. 519. 729. 
361 1752. 2187. 2883. 3329. 

· >·.·: 371 131. 25. 5. 3. 
~;'~ 381 o. o. o. 0. 

... < 391 0. 0. 0. 0. 
I '· • 401 0 • 0 o O • 0 • 

... ,nr· o. o. o.. o. 
. - 421 o. o. o. o. 

.. .. 431 0. o. o. o. 
'· ·. 441 0. 0. o. o. 
· ~ 451 o. o~ 2. 1. 
~- 461 1. 0. o. o. 
, . 471 0. 0. 0. 0. 
'. '_-. 481 0 . 0 . 0 . 0 . 
. : < 491 0. 0. 0. 0. 
·. ·: 511 2. 0. 

WHC·SD-WM-DP-045 
REV1 

SP:SD8993.SPC 
o. o. 
0. 6. 
2. o. 
1. o. 
o. 2. 
o. 1. 
o. o. 
o. 0 •. 
1. 2. 
o. 2. 
o. 2. 
2. 1. 
3. 1. 
2. 1. 
4. 9. 
L 2. 
1. 4. 
2. 2. 
2. 1. 
1. 5. 

12. 23. 
52. 76. 

884. 968. 
4137. 3942. 

24. 9. 
12. 10. 
11. 12. 
21. 16. 
10. 6. 
42. 75. 

391. 466. 
214. 116. 

2. 6. 
11. 9. 
38. 44. 

919. ll65. 
3695. 350;,. 

o. 0. 
0. o . 
o. o. 
o. o. 
1. o . 
o. o. 
o. o . 
o. 2. 
1. 3. 
o. o. 
0. o. 
o. o. 
o. o . 

0. 
8. 
2. 
1. 
o. 
i". 
1. 
o. 
4. 
2. 
o. 
2. 
1. 
2. 
5. 
2. 
2. 
2~ 
4. 

10. 
161. 

ll2. 
1185. 
3722. 

5. 
4. 

19. 
9. 
7. 

100. 
517. 
54. 
7. 
6. 

56. 
1316. 
2716. 

o. 
o. 
0. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

o. 
11. 
1. 
o. 
1. 
o. 
o. 
o. 
o. 
2. 
1. 
2. 
1. 
o. 
8. 
1. 
2. 
2. 
2. 
6. 

20. 
162. 

1417. 
2917. 

3. 
14. 
28. 
6. 
4. 

90. 
609. 
31. 
3. 

21. 
89. 

1275. 
·1766. 

o. 
o. 
o. 
o. 
1. 
o. 
o. 
o. 
2. 
o. 
o. 
o. 
o. 

o. 
10. 
3. 
o. 
o. 
o. 
o. 
1. 
1. 
o . 
3. 
2. 
o. 
4. 
5. 
4. 
1. 
1. 
5. 
8. 

27. 
214. 

1685. 
2260 .. 

5. 
9. 

31. 
2. 
9. 

170. 
753. 

17. 
o. 

15. 
123. 

1393. 
879. 

o. 
o. 
o. 
o. 
1. 
0. 
o. 
0. 
o. 
0. 
o. 
o. 
o. 

0. 
7. 
1. 
o. 
o. 
0. 
o. 
o. 
1. 
1. 
1. 
3. 
2. 
5. 
7. 
1. 
5. 
3. 
2. 
9. 

23. 
287. 

2043 • 
1499. 

4. 
15. 
44. 
6. 

10. 
190. 
827. 

12. 
6. 

19. 
162. 

1462. 
428. 

0. 
0. 
0. 
0. 
3. 
0. 
0. 
0. 
o. 
o. 
o. 
o. 
o. 

1.25 
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.,, .. · 

COUNTS CNT TIME 

·213201 
213913· 
244771 
213758 
243766 
243637 
213514 
243765 
243819 
214011 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

"'• .·, 
·- ··-•: 

WHC·SD•WM-DP-045 
REV 1 

C/M coJNc conn 

48631 307 
18773 309 
18944 311 
18712 309 
48743 309 
48717 309 
48693 308 
48743 30.9 
48760 309 
18799 310 

BEST AVAILABLE COPY 

........ _. ·-.. - - ..... . 

_-_ _,· ·.-: .. 
:·· . : ·~ _. 

conn CIM GEOM 

189.18 · 0.1.987 
19082 0.5002 
49256 0.5020 
49050 0.1999 
19052 0.4999 
19026 0.4996 
49001 0.4994 
49052 0.1999 
49069 0.5001 
49108 0.5005 

\, ' • I. . 
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. WHC·SD~\~M•OP-045 
REV 1 

_· :: ; ··,: . . ' . ' ,' : '·:,:' ~··: ·;, · . 
·: . .:: .. ·; ·:· --:<~-: -.. ,_·,_•.~·)_·•.' .. \ ·_::: ~; 

_::·.: .~--\~·-~- ~- -.· _- --

DET # 1 2 3 4 5 6 7 8 JUPITER II 

( X••,•;;:;•:•:•:;~·A··.#,·········: :·i~~··· ··;····o·:·;···· ·:·····;:.:·2··.1>:<l .. a .. : /,: .. :~ .. 4 .. • :.:~···*:'.k. ,;;.;.;.w .•• ~\ ,•:.,.:,:/{-,,~;.·· .. , ... ,.')1.)t,: .. ;:.:::-.-1\.:~.::.· :,.,:;., . .J,.,,4;,:,: .,,:::,,dtc.:O,::: ;:;:;::,,,;l,,A::; I 
SCT/SHIFT Np 'j/ 1l/'J /5/ /4! }/(</ fl/CJ /5/ /~! Ch,~- ✓ ] .. Vvt.•-''o- -

fY}!/J /l{f- PU )/0 'J_')_q 11"/ '.A.11 AJ?._ ?-'11 1J/ ')_'jj 7 / l / 

o/TE Am /JC:, ~o?- '{,;/ 500 "Jbtf JOO sDJ zor /~~ / / 
l(..,.· If~) cm /(po 370 JC,7 Jt;o/ 37

1

/ J~G J70 1~ l/ /:, 
•:•:•:••·;;;❖.•:;;;;;;•:I•··'7· ···~;··•· '?<;::;;;··· ·:·:71·:·a··· :x··:·a::.i·· T>i\t,· ::···,:,4f.>.t: ,,:is.:: ;: .::·4./$: ... : .. 4 :A;;-: :~ .. :.i .. £.: ,:L,)h.2) '. ' ... .±~.}., ...... x~JL 
SCT/SHIFT Np :J/ I~ /1,/'g' Jt/8' /5'). /lf{p /~0 /51., / / 

.V,t,J /(t(;, Pu /JO 1).9 'AAC, ~".2,1' '13! A7-.5 'lZO ~J3 / / 
D~TE Am !3f'.o -ro1 ~ C?7 lsoo Jo3 ?..C/7 ~01.. Jo, / / 

/../~/1,,£J"5. Cm Jt:to 370 -'{{,,l(- 3(;,'f J70 J"G5 J(pt:J 'S70 J/ j/ 
·-·:·:·,;·;;::·:;;: .... ;·:;··:·.· \,ki ·;·;;:-·3=si=; <<3{'z;. • ,_ ;:,;; ... :~· ,, ... '_;r:~: .• ::.-:.i.:t:. • ... :si.<;..:.:. : .. ❖ w' •. 3·.·_·• •·•·•,:·_,,· • .,.;t.•:_ .. ::'.1.::,l..· .,.,·:·,:-1 •.. .:,t., ·❖,--., :1.-•. 3.) ,.,., ... 1'.A .. •· 

SCT/SHIFT Np ~ J~O /µ ll-ll /51.' IL/Cf ,s I l/53 / / 
,~ / f!r(~ Pu //0 9.19 ~2?~ ~'). 9 ?3 I '.2'1.? 1110 ,2!3 / / . 

D
1

ATE Am /sC,, 'JO J Jo).. ~"'(Q ( °JO 'J 5 00 J0'2_ 30{ / / 

L.J-·J.o-CJJ · cm //;; / 37 i 1(;){ 3G9 370 JC:,f J70 "'S10 J/ /Z 

SCT/SHIFT 

Prv1 I 8 <Jr 
I 

DATE 

Np .rJ.-
Pu //d 
Am IJ~ 
Cm /(p( 

I 4 9 i 4' CJ I f/3" J5 '-/ I L/5' I 51 i SJ / 

,·,.. 
,· I 

SCT/SHIFT Np Y').. }t./9 /50 )l.f9 /5'/ /:,CJ /5"1-, J5tf / ,/ 
tf1,i,, /(5 {;- Pu //0 1"1Cf ')/J..B '1A9' ?30 -:Z?.? 13"- ?..IS' .,/ c,'/ 

I 

DATE Am / 3Co Jo),, ').'1'7 -zo I Jo?.. 'JO I 50'f ?o'i 
.,·· 

/ 

t-/-·?.J .. -13 Cm /{;, 0 -:?7 () 1?C,' ?,7 0 sC, c; JC::'? 17 i 5 7 A L/ 
/\{sIJt!i!'fi'K:ilIJ'i:J:imlf :i::r!iJ;=:' :ii:!lJ!i::)::1Ifl:i:;· •I;!i:::!·J:'ili:1~I:: :1•:•:1:;i!&t!l1i!;:· I::!Ii:ltl1I~•:1a::1:• I;;i:Jli[4llr:!rI:::· -:::::1:::!If!~:-~:::: :i:://i!::/1~=:'I::&:[{ !!II!};ii'l[ii:i; iif//i::itiI¥ii!li· :·;::::::::@Mi':!': · ::::1I}1!::]IiII i];tl!{ii·l 

SCT/SHIFT Np 8'1.. l'tfa 150 JC/re. /51. /L/G 1 'f/ J5l/ /I / 

~ / ee,. Pu }J(J 111.(i, ?..1.'.f' l1~ 2~0 i1s ~rzo -;Z~q _/ 

D
1

AT~ Am /37 7-.°19 sOI 1-q~ '{61. '1.9, 'JO'l 3o1 / / 
'-/ - J. I-- 9 j Cm /~ / '3 {,-,fa 1rc l 1(.,, 7 3 7 o -:c,{., (f 1, 70 11 I j; $ 

NOTE: Np (:!J7Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, 1.1 - l:4) 
Pu (:!JYPu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 - 1.4) 
Am (2nAm) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.1, 1.1 - 1.4) 
Cm (~~Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 - 1.4) 

BEST AVAILABLE COPY 127 

~ I < 

, ... · __ :-.,. 
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WHC~SD~\'VM-DP-045 
REV 1 

Sample Po,nl 

S 4589.-3336 SHIFT STD"SM 
Oeterm,nauon Metnoc:J/Slanc:Jard Resull Units 

Pu239/40 LA-503-156 uCi/L 
Sample Size 

\OD- ID - lDO 
Remarks. Ca1cu1auon7. Results:, 

SPIKE #: 10464~ 
SP CKE VOL. • I rn I 
&r-JL 1,305-~,_ 

I&, ~C}D A"9,J I 
-S•iO'~ HN1J3 NL _ _,_ __ _ 

£3~-

Analyst. 

~vtM/:/ 
Hrs Hrs Hrs 

S-11-73 
Oare Lall Unit Mgr 

.t)/~-

1-

Time Issued 

23:49 
Charge Code 

STD 
Customer 10 

ti. JJ94 :n:.,: 
8. 25J5 i;;i:t: 

392. 12;:2 j.j:,. · 

2. J8S5+iJi. ~~-r. 

Prio"1y 

26 
Reruns 

0 

54-6800-061 IA-10-83) 

.. - . :-:· 

12~ 

. ·., .. -·.--
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WHC-SD-WM-DP-045 
REV1 

5-//-?..3 

_e:, 
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<.\. 
:.-;· 

d='i-
'{;JF;j 
~~ 
·:·~-

.· ... , .. -
. ···=·•' 

·:::.' .. :;_.· 
. ~ . • ..... ,:._ :_:. __ 

:.· :··.· _ _./ .· 

0. lf-;;;}J!!!.f };)ff/ 

Peak 
ID 
1 
2 
3 

WHc .. so .. wM .. op .. 045 
REV 1 

S:--11, rT 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. I.IO 

DATA REDUCTION REPORT 

SAMPLE 
S4589-3336 

File ID: SD3376.SPC 

Counted on: 5/11/93 @IO: 0 
Detector/Geometry number: 3/ .1 
Count time: 30000. Sec 

Peak height 
Initial Final 

46.8 49.2 
80.6 82.3 
66.2 70.0 

PEAK ANALYSIS 

Peak center 
Initial Final 

364.994 364.994 
304.787 304.787 
231.851 231.851 

PEAK RESULTS 

FWHM 
Initial Final 
24.000 17.137 
20.000 16.327 
28.000 20.820 

Tau 
Initial Final 
12.000 2.694 
10.000 2.701 
14.000 3.881 

.:Peak AEA Peak Centroid Count Activity 
ro1• Isotope Fr.act. Exp. Obs. Diff. 'FWHM Rate c/m 
1 e1J236 0.253~ 5.756 5.772 -0.016 0.08 1.69 

Cm243 5.786 5.772 0.014 
2· Pu238~ 0. 4072 5.499 5.483 0.016 0.08 2. 71 

Am241 
3 eu239 

Pu240 

5.480 5.483 -0.003 
Q,339~ 5 HJ 5 133 0.010 0.10 2.26 

5.144 5.133 0.011 

DETECTOR CALIBRATION 
Energy(MEV) = 4.020 + (0.0048)*Channel 

Energy range (MeV): 4.020 TO 6.477 
Efficiency= 0.2014 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
3417 .0 
34i6.9 
·3331,9 

85.0 

% Recovery 
100.000 
,99.998 
97.-510 
2.487 

d/m uCi/ea 
8.56 0.385E-05 

0.518E-05 
18. 71 0.843E-05 

0.646E-05 
11.23 0.506E-05 

0.506E-05 

Analyzed by: ,...,,...~------
Dili 

. : :·,· ·· .. 
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SPECTRUM S03376.SPC 
l LEGEND: RAW= MODELED PEAKS= 1,2, .. , ETC 

3 
3 
.3 . 
. . 3 

3 
•••••• 3 
•••••••••• 3 
•••• ~ ••••••••••• 3 
2. 0 ••• 0. 0 0 0. 0 0 0 •••• : .•••••• 3 •. 0. 

WHC•SDDWM-OP-045 
REV 1 

2 0 0 • • • 0 0 O O O • • • • • •. • • e ••• • 0 • 0 • • • • • • • 0 C • .3 0. 0 • • 

.2o • • o o o o • • • • • • • • • • • o • ••• • e • • o • • • • • • • • o • c, • • • • • • o • o o • • • • o o • o3o 

.. 2. 0 II.• •••••••••• 0. 0 •••• 0 0. • ••••••• 0 0 • •• •·• 0 0 • • 0 0 •• 30 • 
•••• 2 •••••••••••••• 03 •••••• 
• 03 ••• 2 ••• 
•00•••0002 •• 

•••oooo•oo•o•o2o 

loo•••oooo•ooooo•••••2• 

loo••oooooo•oo•ci••ooooci••ooci•• 2 

• lo• o o •" o o G • • o o o o • • o 11 • • • e • o • • • • • o o • o o • • o o o o • o2o • o o • o 

306.8 

.. l ••••.••••••• Cl ••••••••••••••••••• 0 ............... • • 0 •••••• 0 • 0 • 0 • 0 2 • 0 0 0 

•••l••••••••••••••••••••••••••••••••••••••••••o••~•••••••••••2••• 
..•• I ••..•...••.••.•• 2 •••.••• 
• • 2 •••• I •• 
•o••••••• 1 
...•........... I 
................. ~ .... 1 ... 

. .... I ... 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 • e • 0 • • o e Cl o 

··••o••···l 
•••• 01 

I 
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WHC·SO-\f\/M-DP-045 
REV 1 

Raw Data Dump for AEA Spectrum: SP:S03376.SPC 
1 0. 0. 0. o. o. o. 0. 0. 0. 1. 

11 0. o. o. 1. o. 0. 0. 0. 0. 1. 
21 0. o. o. o. 1. 1. 0. o. o. 1. 
31 1. o. o. 0. 0. o. 0. 0. 0. o. 
41 1. o. 0. 1. o. o. 1. 1. 1. 3. 
51 2. o. o. 1. o. o. 1. 0. 2. 2. 
61 2. o. 1. o. o. o. 3. . 0. 0. 2. 
71 o. o. 0. o. 1. 1. 0. 0. o. 0. 
81 0. 0. o. o. 0. 0. 0. 0. 0. o. 
91 0. L 2. o. 1. . 1. 0 • l. 0. o. 

' ... ·., 101 1. 1. 0. 2. 2. 2 •. 1. 1. 0. 0. 
~ 111 0. 0. 1. 1. 2. 0. 1. 1. 1. 2. <:~ 121 0. 1. o. 1. 1. 1. 1. 0. 2. o. 

·. ~~: 131 3 . 0. 1. 0. 1. 3. 0. o. 0. o. 
. . 

141 2. o. 1. 1. 1. 2. o. 1. 1. 1. 
151 0. o. o. 0. 1. 2. 1. o. 2. 3. 
161 1. 1. 4. o. 1. 4. 0. 3. 2. 2. 
171 1. 1. 1. 2. 1. 3. 2. 2. 1. 0. 
181 1. 1. 1. 3. 5. 7. 4. 5. 4. 5. 
191 3. . 6. 5. 9 . 6. 6 .. 7. 7. 2. 7. 
201 12. 7. 15. 14. 8. 8. 9. 11. 9. 21. 
211 19. 22. 19. 20. 31. 23. 27. 15. 21. 31. 
221 29. 26. 24. 30. 50. 26. 36. 28. 40. 41. 
231 38. 28. 42. 31. 34. 31. 28. 25. 19. 17. 
241 17. 24. 14. 9. 12. 4. 1. 2. 4. 3. 
251 8. 3. 6. 4. 5. 6. 6. 6 .. 6. 10. 
261 9. 7. 8. 10. 6. 7 .. 7. 9. 13. 10. 
271 10. 12. 13. 11. 12. 11. 16. 17. 16. 14. 
281 14. 14. 19. 12. 18. 19. 24. 24. 22. 30. 
291 30. 33. 32. 34. 45. 39. 34. 35. 41. 36. 
301 38. 44. 41. 45. 57. 45. 38. 30. 42. 24. 
311 20. 18. 24. 16. 7. 10. 10. 5. 10. 4. 

... 321 12. 3 • 2. 4. 4. 3. 3. 3. 7. 7. 
-.':"':·_-:·,: 

331 3. 2. 5. 8. 6. 6. 7. 11. 9. 9. 
341 6. 8. 13. 13. 12. 13. 24. 14. 16. 16. 
351 20. 21. 10. 15. 24. 24. 23. 23. 20. 27. 

. _,.._,, 361 27. 20. 19. 20. 18. 33. 29. 21. 19. 20. 
·:·:, ·, 371 14. 8. 6. 9. 6. 6. 3. 2. 2. 2. 
, .. _ ,• 

381 0. o. o. o. 0. 0. 0. 0. 0. 0. 
391 o. 0. 0. o. 0. 0. 0. 0. 1. o. 
401 0. 1. o. o. 1. 0. o. 0. 0. 0. 
411 0. 0. o. o. 1. 0. 0. . 0. o. o. 
421 0. 0. 0. 1. 0. 0. 0. o. 2. 0. 
431 o. 1. o. o. 1. 0. 1. 0. ;'\ o. ,J. 

441 o. 0. 1. 0. 1. o. 0. o. 0. 0. 
451 o. 0. o. 1. o. 0. 0. o. 0. 0. 
461 0. 0. 0. 1. 1. 0. 1. 0. 0. 0. 
471 0. 1. 1. 1. 2. 0 .. 2. 0. 0. 1. 
481 0. 1. 2. 2. 1. 0. 2. 2. 4. 0. 
491 2. 1. 1. o. 0. 1. 0. 0. 0. o. 
511 0. 0. 132 
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. -.... ,. 

Delerminalion . 
1 •. -: 

°J;)1i:"1as1~0 
Sample S1ie · , . ·. · 

ioo...:·10-50 · 

.. ~ 
.•i, 

Rem111ka, CaIc:uIauons, Resull1: . 

SPIKE #: ~8',!2> \, 
SP I.KE VOL. • I m 

'• 
·::·. 
1 ACID ADJ 
\ CON HN03 M_L_,._--'-_ 

-~ 

. j. 

·; . 

. ·- . _, ·_ .. '-·•·· ·: .. ·.. . . ... ·-·· ..... --· 

·,·.-.·.: 

-:p:- / 

/4 ~~~ 

Palu Time l11uee1 P11ori1y 

.· ::·4-12-93 13:- 2 18 

. C'/L ;u l. . 

Cha1ge Code 

VOGEL 
Cus1ome1I0 

OClAAWQf.. 

Rerun, 

1 

2, ? 3 ;t() ~t, 
,t1.,,,,f (3,z:z,){lo-n){~) ... 2.,a/.,.l',,'';,.t/l, 
. s.r,,(z,t.7.~l',f>) · - ,.~.Jn.y., ::-

SUPER SUPER RUSH 

Lab Unit Mgr 

~/.S~ 

, .... 

.... 
~ 

,. 

Hra 

WHC-SO-WM .. DP-0~ :/ . 
REV1 ·.•. 

: ... ,:. ··.··. 

, .. :•.~ I 

:., · ..... :-_·_.: 

Uvr J/w_, l ~-'2o~,~ 

"~ ., 

·_.;. ····: . ·,,,•. . ~-

. -: . . 
...... •·. 

·~ 

•• ; •••• • t :~.: . 

. .... :,_t-;· .. 
: •\ . . ·: 

\ ... ·.·. 
·:.' , . . . . . 
. •, ;. 
1-.' .• 
.. '• ·::-· . 

--~· ... 
.•, 

, .. : . . ·.' 

. .... _ 

.:•':' 133 

: .. : . .... 
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WHC•SO-WM-OP-045 
REV1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. I.IO 

Peak 
ID 
1 
2 

Peak 
ID Isotope 
1 Pu236 

Cm243 
2 Pu239 

Pu240 

DATA REDUCTION REPORT 

SAMPLE 
E-8607-3336 

File ID: SD2953.SPC 

Counted on: ~/11/93 @10: o. 
Detector/Ge~metry number: · 2/ 1 
Count ti me: · · · 20004. Sec 

PEAK ANALYSIS 

Peak height ·peak center 
Initial Final Initial Final 
1088.4 1143.7 361.249 361.249 
855.7 890.4 227.694 227.694 

PEAK RESULTS 

AEA Peak Centroid 

FWHM 
Initial Final 
28.000 25.806 
28.000 23.778 

Tau 
Initial Final 
14.000 4.782 
14.000 4.147 

Activity 
d/m uCi/ea Fract. Exp. Obs. Diff. FWHM 

0.5591 5.756 5.757 -0.001 0.12 
,,.786 5.757 0.029 

0.4409 5.143 5.143 0.000 0.11 
5.144 5.143 0.001 

Count 
Rate c/m 

58.50 

46.13 

·339.75 0.153E-03 
0.205E-03 

262.54 0.118E-03 
0.118E-03 

DETECTOR CALIBRATION 
Energy(MEV) = 4.095 + (0.0046)*Channel 

Energy range (MeV): 4.095 TO 6.451 
Efficiency= 0.1757 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
35353.0 
35350.9 
34J-83. 0 
· 467.8 

% Recovery 
100.000 
99.994 
98. 671 
1.323 

Analyzed b,;: -.11-Rllllw-------

. . ·-· ... ·-·. - ... - .. --.•-: ·.·. - .. .,•. -~· .· -.. -- ..... ---:-· . 
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SPECTRUM SD2953.SPC 
1 LEGEND: RAW= MODELED PEAKS= 1,2, .. , ETC 

2 
2 
.2 
• 0 2 

.2 
• 2. 

••o••••OOQO•o••······ 
....... 2 

2. 

1. 
1. 
.1. 
• 0 .1 
.... . 1 

1 

.1 
1 

1 

1 

• 0 0 0 2. 

.• 

WHC.,SD-WM-OP-045 
REV1 

• o o2 
0. 2. 

.1 
.1. 

.1. 

4086.2 

.1 

.. 1 
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Raw Data Dump for AEA Spectrum: 
1 0. 0. o. 0. 

11 1·. 0. 3. 3. 
21 2. 2. 2. 0. 
31 3. 0. 1. 1. 
41 3. 1. 4. 0. 
51 1. 3. 3. 2. 
61 3. 2. o. 3. 
71 3. 4. 3. 3. 
81 3. 3. 5. 4. 
91 8. 4. 3. 5. 

. .. ,. 101 3. 5. 9. 7 . 
_.,tJ'; 111 8. 11. 6. 8. 
_;·.~ 

· ~-121 10. 9. 5. 3. 

·:·:~~!~ 10. 8. 12. 12. 
12. 11. 22. 12. 

-·aQ; 151 22. 13. 13. 16. 
-;~ 161 23. 24. 25. 25. 
"'.~171 41. 23. 42. 36. 
:_ dn 181 53. 48. 64. 53. 

191 90. 65. 113. 93. 
201 -164 .' 173. 184. 220. 
-·1 262 .. 277. 291. 275. 

1 406. 436. 437. 429. 
'-.J 1 408. 396. 336. 302. 
241 76. 75. 48. 34. 
251 10. 7. 10. 9. 
261 11. 6. 13. 11. 
271 13. 18. 11. 12. 
281 11. 22. 11. 16. 
291 20. 31. 31. 26. 
301 36. 37. 45. 39. 
311 60. 47. 61. 53. 
321 78. 85. 105; 128. 
331 129. 156. 140. 179. 
341 272. 270. 286. 323. 
351 478. 482. 475. 513. 
361 578. 573. 517. 533. 
371 282. 196. 177. 128. 
381 14. 10. 2. 4. 
391 0. 0. o. o. 

•., , .. 401 0. 0. 0. 0. 
411 0. 0. 0. 0. 
421 0. 0. 0. o. 
431 0. 0. 0. 0. 
441 0. 0. 0. 0. 
451 0. 0. 0. 0. 
461 o. 0. o. 0. 
471 2. I. 0. 1. 

1 I. I. 0. 0. 
1 0. I. 0. o. 

511 0. 0. 

.... 
··.,:·.: 

WHC .. S0-WM-DP-045 
REV1 

SP:SD2953.SPC 
o. 3. 0. 2. 
2. 0. 0. 1. 
0. 0. 3. 2. 
1. 2. 2. 3. 
4. 2. 4 .. ' 2. 
4. 1. 3. 2. 
1. 4. 2. 2. 
2. 4. 6. 4. 
5. - ·5. 2. 3. 
2. 0. 4. 4. 
5. 6. 3. 5. 
8. 5. 4. 6. 
6. 8. 13. 10. 
5. 16. 13. 13. 

10. 16. 9. 13. 
21. 23. 30. 24. 
22. 33. 38. 42. 
32. 47. 39. 53. 
60. 69. 71. 58. 

102. 98. 108. 117. 
177. 172. 205. 231. 
298. 315. 348. 381. 
447. 473. 426. 455. 
271. 235. 195". 176. 
18. 25. 14. 10. 
9. 9. 5 .. 9. 

15. 12. 7. 8. 
21. 7. 18. 20. 
18. 25. 26. 23. 
29. 29. 37. 35. 
47. 36. 45. 56. 
59. 67. 70. 85. 

100. 81. 111. 120. 
182. 219. 213. 220. 
329. 342. 398. 401. 
575. 543. 553. 555. 
521. 478. 430. ·402. 
94. 75. 42. · -43_ 
4. 0. 1. 0. 
o. 0. 0. 0. 
0. 0-. 0. 0. 
0. 0. o. 1. 
0. 0. 0. fl • 
0. 0. 0. (J. 

0. 0. 0. 0. 
o. 0. o. 0. 
0. 0. o. 0. 
2. 0. 1. 0. 
I. o. I. o. 
0. 0. I. 0. 

o. 0. 
2. 2. 
2. 5. 
1. 1. 
o. 2. 
2. 3. 
2. 7. 
5. 5. 
3. 2. 
3. 4. 
3. 7. 
8. 4. 
7. 8. 

10. 18. 
18. 19. 
18. 20. 
32. 37. 
62. 56. 
70. 107. 

119. 156. 
": 

240. 232. 
365. . 414. 
400. 446. 
131. 83. 
20. 8. 
8. 12. 
7. 20. 

17. 16. 
27. 32. 
39. 48. 
53. 37. 
65. 84. 

110. 139. 
221. 233. 
411. 459. 
566. 541. 
387. 331. 
30. 15. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
o. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
o. 0. 
I. I. 
0. 0. 
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COUNTS CNT TIME 

243204 
243.913 
244771 
213758 
213766 
243637 
213514 
243765 
243849 
244041 

·5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

• ,·•:,t '•,. , 

·. ,·. :·~ . .. ·' :' ... 

WHC·SO~WM-OP-045 
REV 1 

C/M cotNc conn 

48631 307 
48773 309 
18944 311 
48742 309 
48743 309 
18717 . 309 
48693 308 
48743 309 
-18760 309 
48799 310 

CORR C/M 

48938 
· 49082 
49256 
49050 
49052 
49026 
49001 
49052 
49069 
49108 

BEST AVAILABLE COPY 

GEOM 

0.4987 
0.5002 
0.5020 
0.4999 
0.4999 
0.4996 
0.4994 
0.4999 
0.5001 
0.5005 
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. •'•-· ··-·-··· 

WHO·SO·\~M .. DP-045 

DET # 1 2 3 4 REY 1 
6 7 8 JUPITER II 

. 
SCT/SHIFT (/ ,;t JS'J )~'7 /57) /S-,Y /SI l.57:l. 191 r. ~ ,;:(-~ SA Np . - _. ..:!_A ,,. 

~ 

dtJ-[J,/G i...--
Pu II IJ ;23~ ,:;.;1.g '930 ~.33 l.;230 ~-:JI ~34 ./ 

'U I / 
_... 

DATE Am )"?7 3 d t./ .3',1<:) 3o;... 3c:J.5' 3o~ 3o3 3o") 

S-S--93 
/V 

Cm It. I 37.;z.. 3(,,7 37/ .3? .:2. .37c::J "371 37:,- ,,.,,,.,-

~ATE/ Am / 36 .":Joo ~96 1~99 3~..Z 3,:,o ,;z.99 30(,:, ~ ............ 
S-.,1-9 ?J Cm / .:,'"9 3(, 7 3 ~ f;Z_ 3d.0 -:; 7 tJ 3t:, 7 .3&,i,? .'1!7 0 V ''--...._ 

·::_:,ii:~:Ki:3(iA;;:,:;;,;;:;;,::: :i,tik;:;. ::;::;;;~iiit:;:: ;:i:i;;i:;i';:i:·i:::i iiilii:;:~;iij;;;:; :;:iii'.;;;:;;,:: ;;;iiiiii,,ii ,Jt:;~fai:it :;;:;;;;A,iiiii ~;;;~;:i:cf ii; ii~1i1;ii.;i: :i;i;i;:Ldi; i,:;:;:::;i;i:::::~::;:: :::;ii:HI~:i::::;•: 

iCT/SHIFT Np J?tL- J,5'L;J I~ ;6-0 ls.3 ;SD ;53 ;S°( "' ,.,...v 
?- .,,u-1; A/? Pu /JD ~ 9 .J.30 13i d..3/ ;r;)2 o?33 ~3S" "' ,,,/ 
• DATE Am /3ip J6J., 3L'o1-, 36..:3 j6~ _:3L-"o 3D'/ ,':Jt:)'7 /"-~ 
5.,.r..-o/"3 Cm j(ou 370 °3~\ 37/ 37/J xi '3]el, 37c).. / ' 

]:11:*u!1i~1Kti::iitri::ii1::: ::::::11111: 1i::ii1i::1i~;:1:::11 i:iw::i11::ti11l:I ::11)::Ii~:::~i!i:: I1:i::;r&iiil1I 1:!:1~i1:11~I!If 11;;:1Imi[!1i fil:11:11~:~rI!J 1i1
1
11:1:::

1
1:r:1i::1i: ·1I:1111I~:t111f i:::111~

11]1:2=::: ItI:i:1::fi;t/J!f :I1I1II&fI~I' 
SCT/SHIFT Np --JC/ lt./7 JL/9 13/ &' J,-'57) Jl/q It/Ci J.5t) "'- ✓/--
f»,,.c3 Jl/{i Pu J/Jl :?,::?~ ~~ ::)~g~-: ,).;.2../p .=l~L> ~ '-~ .,,V 

DATE Am /33 3&8 J1<?~-"' 5&8 ~&&J -f'D-0 :!~C- 3~,.:J... X 
ff .... 7_,'f3 Cm ).5Y 3~'1 f5&,S ;Jl-,9 .37D 5~7 37c, -q7.~ / ""-.. 

SCT/SlfIFT Np j5 /5/ /53 /50 J_f;-.:r 1/1,/3' /63 ;s3/'· .......__ V 
1,1'16 f}/1/ Pu II I ~,:,, I ,?,3 / .;13 () ~:33 1.'J.C~ ~5.;:; .:)36- "'- / 

DATE Am J:f7 ~fjq ·3c)3 5&3 ;561.?,°_ iCfcr ~o3 3t9'1 /. ~ 
6 ✓if ~13 Cm I v.:J... ~71 -57;) ·~ 7/ o7~ 5{;(:, 371 ~l~ V ~ 

./ 

CE: Np (D
7Np) peak must be at ch'lS0 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, 1.1 - 1.4) 

Pu (DiPu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113. +/- 10 (3.1, 1.1 - 1.4) 
Am (~1Am) peak must be at ch 300 +/- io (3.2 - 4.4) or ch 139 +/- 10 (3.1, 1.1 - 1.4) 
Cm (2~Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 - 1.4) 

BEST AVAILABLE COPY .... 138 
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WHO·SD-VVM-OP-045 
REV 1 

Serial No Sample Po1n1 Dale Time Issued 

S 5336.-4822 SHIFT STD~S 4- 1-93 0:55 
oe,e,m,nauon Mel Md, Slandard 

Am241 LA-503-156 
Sample Size 

100-10-lML 
Remarks, Calculations. Resuns· 

SPIKE # :15'i'8 4.3 n 
SPIK~ VOL._._\00_14..k' __ 
,e .:z. 0 \) 

CID ADJ I ~:SH HN03 ML, ___ _ 
<8M1 

Resull un,1s Charge Code 

uCi/L STD 
Customer 10 

71-drJc>...~: .,t. ~f~1£+\ 

% ;(ee.: 7o7. ~;z~ 

tv(-#=·9 I Cf~ 

~t--1~: 
An81yst - S 

Hrs 

:a1_/-9J 

Priorily 

26 
Reruns 

0 
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WHC-SD·~/M-DP-045 
REV 1 

~l IP- 4-:Z. (.<13 

f~CJ ( - '-I 
3~ 

(5'-s-~) lcJl...517£-~ (. 1)([0~.o)Qoi) 

7,} le 
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WHc .. so~wM~OP-045 
REV1 

G E N E R A L A L P H A E N E R G Y A N ~ L Y S I S · 
Rev. 1.10 

Peak 
ID 
1 
2 
3 

Peak 
ID Isotope 
1 Th228 

Am241 
2 Am243. 
3 U 238 · 

DATA REDUCTION REPORT 

SAMPLE 
S-5336-4822 

File ID: SD8996.SPC 

Counted on: 4/22/93 @ 6: O 
Detector/Geometry number: 8/ 1 
Count time: 30000. Sec 

Peak height 
Initial Final 
1055.4 1113.6 
780.5 880.0 
19.8 20.3 

PEAK ANALYSIS 

Peak center 
Initial Final 

297.078 297.078 
254.717 254.717 
27.325 27.325 

PEAK RESULTS 

FWHM 
Initial Final 
40.000 39.448 
32.000 16.151 
16.000 2.965 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM -Rate c/m 

Tau 
Initial Final 
20.000 2.178 
16.000 1.342 
8.000 9.693 

I . Activity· 
d/m uCi/ea 

0.6550 5.430 5.456 -0.026 0.19 90.39 691.51 0.311E-03 
5.480 5.456 0.024 

0 .3438' 5~234. 5.257 -0.023 0.08 47.44 2342.54 
0.0012 4.200 4.188 0~012 0.01 O. IT 

DETECTOR CALIBRATION 
Energy(MEV) =· 4.059 + (0.0047)*Channel 

Energy range (MeV): 4.059 TO 6.466 
Efficiency= 0.1841 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
65887.0 
65887.0 
68997.0 
-3110.0 

% Recovery 
100.000 
100.000 
104.720 
-4.720 

1.18 

0.235E-03 
0 .. 106E-02 
0.530E-06 

Analyzed by: :::a:IIOltli::a::c-------
f/l& 

.. 

,:!! ... 
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SPECTRUM SD8996.SPC 
1 LEGEND: RAW= .... MODELED PEAKS= 1,2, .. , ETC 

3. 
1 
1 
1 
1 
1 

1 
.1 
21 
21 
2.1 
2.1 
. 2 .1 
.2.1. 
.. 2. 1. 
... 2.1. 
... 2 .. 1 .. 
.... 2 .1 .. . 
...... 21 ... . 
....... 2 .1 ..... . 
......... 21 ....... . 
........... 2 . .......... . 
. . . . . . . . . . . . . 2 .............. . 
•00••••••••••••12 .............. .,.000 

, ................. 10.2 ..............•...... 

WHO-SD-VVM-OP-045 
REV 1, 

, ..............••.. 1 ..•. 2 .•••.•.....•...•.•....•.. 
...................... 1 ...... 2 .......................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . 1 .......... 2 .......................... . 

. . ~ -··. :· 

.... ·.·_.• .. ,.- ... • 

5399.5 

.......................•...•. 1 •...•....... 2 ........... ; .............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 ............. · ................. . 

. . . . . . . 2 ........................•.••. 1 ........ . 

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

............................................... 1 
••••••••••• .. •••••••• .. ••••••••••••••••o••••••••••••••• 1 
.................................................... 1 
. ., ........ o••••"'• .. ••e••••••o•••oo•••l••oo 

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

. . 1 
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::.:·• .-.-·, 
.·:.··•': 

··:,A WHC-SD-WM-DP-045 
.. •'' REV 1 
, ·.1'. 
·) 

Raw Data Dump for AEA Spectrum: SP:SD8996.SPC 
1 0. 0. o. o. 0. 0. 0. 0. 0. 0. 

11 o. 0. 0. 0. 7. 8. 9. 10. 17. 10. 
21 14. 21. 26. 19. 29. 32. 24. 22. 10. 24. 
31 12. 16. 10. 7. 4. 1. 0. 3. 6. 3. 
41 o. 1. 2. 1. 2~ 2. 5~ 8. 12. 13. 
51 13. 13. 6. 7. 8. 7. 7. 6. 7. 12 .. 
61 6. 13. 12. 10. 9. 7. 5. 8. 7. 5. 
71 14. 14. 12. 9. 9. 11. 13. 8. 7. 5. 
81 9. 4. 1. 12. 15. 14. 17. 25. 13. 17. 
91 29. 18. 9. 7. 11. 27. 18. 20. 26. 26. 

::c. '.: , 101 13. 19. 18. 30. 20. 24. 29. 23. 33. 17. 
,,CN, 
!·_'.f::""'-= 111 28. 34. 32. 37. 33. 43. 21. 41. 39. 40. 
I--~'. 121 46. 41. 33. 42. 40. 46. 53. 39.· 55. 46. 
:)~; 131 55. 46. 55. 50. 61. 48. 61. 60. 58. 60. 
--~;, 141 65. 67. 55. 72. 86. 65. 77. 87. 78. 68. 
:--..-=. 151 75. 95. 95. 93. 85. 104. 96. 97. 91. 116. 
··f'~· 

_:~ 161 77. 92. 84. 111. 114. 101. 116. 135. 108. 119. 
)ctn, 171 117. 132. 130. 141. 146. 145. 151. 165. 143. 192: 

i:·,e=t 181 182. 166. 187. 168. 168. 182. 198. 197. 216. 204. 'Ji.· 
i_:-::.J 191 197. 239. 228. 237. 235. 262·. 241. 234. 265. 275. 
., .. ·· .. ; 201 . 298. 283. 288. 304·_ 319. 291. 312. 334. 296. 367: ~t' 

::t. 

-~:-.~~:-~: 211 352. 380. 366. 347. 352. 392. 353. 404. 435. 436. 
221 433. 437. 454. 474. 442. 504. 499. 497. 494. 519. 
231 542. 523. 552. 528. 553. 582. 593. 602. 622. 571. 
241 637. ditt-"620. 640. 673. 649. 678. 626. 636. 704. 
251 683. 43688. 676. 687. 704. 649. 713. 634. 627. 
261 597. 585. 544. 480. 516. 417. 374. 397. 384. 357. 
271 416. 397. 406. 419. 419. 441. 417. 433. 396. 425. 
281 444.;t-,:, 511. 471. 438. 491. 499. 487. 517. 533. 555. 
291 ~41 482. 551. 521. 509. 542. 552. 566. 470. 515. 
301 5 0. 528. 501. 482. 521. 448. 405. 345. 302. 254. 
311 199. 149. 120. 94. 83. 60. 42. 33. 30. 26. 
321 7. 7. 5. 1. I. I. 0. 0. 0. 0. 
331 0. 0. 0. 1. 0. 0. 4. 0. I. 0. 
341 0. 1. 0. 1. 3. 1. 1. I. 1. 2. 
351 1. 1. 1. 4. I. 2. 3. 0. L 2. 
361 1. 0. 2. 0. I. 1. 2. 2. 1. 1. 
371 2. 0. 0. 0. 0. 0. o. 0. 0. 1. 
381 · 0. 0. 0. o. 0. 0. 0. 0. 0. 0. 
391 0. 0. 0. 0. 0. 0. o. 0. 0. o. 
401 0. 0. 0. o. o. 0. 0. 0. 0. 0. 
411 0. 0. 0. o. o. 0. 0. 0. 0. ~j" 

421 0. 0. I. 0. 0. o. 0. 0. 0. 0. 
431 0. 0. 0. 0. 0. 1. 0. 0. 0. o. 
441 0. 0. o. 0. o. 0. o. 0. 0. 0. 

451 1. o. 2. 0. o. 0. 2. I. o. 2. 
461 0. o. o. 0. 0. o. 0. 0. 0. o. 
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 1. 
481 0. o. 0. 0. 0. 0. 0. 0. 0. o. 
491 0. 0. 0. 0. o. 0. o. 0. 0. 0. 

143 
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S.mple Size 

100-10-50 . '··· 
:- $ 
' f 
. } 

Remarkl, Calculat,ons. Results: .,S J ~ / Q. O . SO_W1 / 
SPIKE # :5861.1.3 · , J . 
SPIKE VOL. fc!lO'-'-"- · . 

: .. \ 
ACID ADJ 

. COH WW03 ML 
,. ~. ::J.. . . 
1.//zo/f . 

Lr1! -~ t!J. j/tf)t) 3 - · . 
, . '?;)'cr-(G"is,s-;)(1..no) (,,.,,..) " 'i, 1.t.,.,t".,.) 

• .. 

. '. .·-.·. ::J .. ~J .. ~/:.·. \.:.;:_;::.J~~- : .. ........ : -~· .... . · .... · ...... 
•.• . ··:- .. 

• • 1 
: • ,' I .·,.- J 

.. ·• i 
. I 

'·• 

... ' . . ·. ~ .. :·, •· /: :.·· 
-, ... . . ..... .. 

-:t:t <il- ~ 'f'.;;l._/.'13 

2(7'5 - .,1... 
30 

· ................ . .... 

... , ... 
·-

" 

t' . 

Cuslomer 10 

0066WQL 

: j .x >11''11.4{ 

/ ~.,J2.2...r~ 

··,,:• 

Hrs 

."••· . . ~ . 

-~. ' 

-·~• •. =. 

.-.--·~/.::.•·::· 

!:.::•-
:·· . ·•.'·• ... 

:.-- ~·-·. _· -~ .· ... 
. .-·.·• ... · 
't · .. ; \[. 

. " ,-.. ;_ •. 

144 



I .- ., • ~ 

I 

,.~ 
.:~if,:~ 
-~ 1_.:_~~ 
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}ffl 
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WHC-SD-WM-DP-045 
REV1 

D, ~'?11~ 
lf-J._'}_-f 3 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 · 

,, Peak 
ID 
1 
2 
3 
4 
5 
6 

Peak 
ID Isotope 
1 
2 

3 

4 
5 
6 

Ra224 
Pu236 
Am241 
Pu238 
Am243 
Np237 

DATA REDUCTION REPORT 

SAMPLE 
E8607-4822 H&RWC/AM 

File ID: SD2893.SPC 

Counted on: 4/?.1/93 022: O_ 
Detector/Geometry.number: 2/ 1 · 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 

5.5 4.9 
17.6 13.5 

1365.8 1374.2 
1834.5 1875.4 

9.2 7.8 
3~0 2.0 

Peak center 
Initial Final 

481. 921 481. 921 
355.408 355.408 
300.730 300.730 
254.544 254.544 
155.934 155.934 
98.067 98.067 

FWHM 
Initial Final 
20.000 11.953 
28.000 45.593 
28.000 21.487 
28.000 18.651 
20.oob 42.072 
16.000 41.173 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0.0012 6.309 0.05 0.11 
0.0097 5.680 5.727 -0.047 0.21 0.90 

5.756 5.727 0.029 

Tau 
Initial Final 
10.000 3.404 
14.000 3.404 
14.000 5.168 
14.000 4.492 
10.000 4.080 
8.000 4.109 

Activity 
d/m uCi/ea 
0.51 0.228E-06 
4.31 0 .194E-05 

0 .186E-05 
0.4253 5.480 5.475 0.005 0.10 39.45 188.90 0.851E-04 

5.499 5.475 0.024 
0.5582 5.234 5.263 -0.029 0.09 51.78 2118.65 
0.0045 4.781 4.809 -0.028 0.19 0.42 
0.0011 4.543 0.19 0.10 

DETECTOR CALIBRATION 
Energy(MEV) = 4.092 + (0.0046)*Channel 

Energy range (MeV):• 4.092 TO 6.447 
Efficiency= 0.2222 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUN.i DATA: 

Total 
46231.0 
46231.0 
46386.1 
-155.1 

% RP;covery 
100.000 
100.000 
100.335 
-0.336 

2.18 
0.45 

O.lllE-03 
0.954E-03 
0.982E-06 
0.201E-06 

Analyzed by: _______ _ 
V.R 
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SPECTRUM SD2893.SPC 
1 LEGEND: RAW= .... MODELED PEAKS= 1,2, .. , ETC 

6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 

_.:-~ 5 
' .. p 5 
i~• 5 -- ,. ,• ~-

5 
5 

;:'~ 4 .. '.:,::n, 4 
.. 4 
.... 4 
....... 4 
............. 4 

........................ . 4. 

WHC-SD•WM-DP-045 
REV 1 

3 .................•.....................••.. 4 ..... 

7333.4 

. 3 .....•.....••••••.••••••••..•••••••.••.•..•.•...........•....•.. 4 ... 

. • . 3 •..••••....•••••.••.••••••••••••••••••••••••.• 4 .••• 

. . • • . . 3 ...••••• 4 ..•• · •••• 

. 4 ..••.••••• 3 • 

. . . . . . . . . . . . . . . . . . . . . 3 
2 .......................•........... 3. 
2 •..••.••.•••••••••••••••••••••••.••••••••.•••••. 3 
2 ..•••••..•••••••••••.•••••••••• 3 
2 ........ 3 
3 
2 

... -:.,,: 2. 
2 

,, 2 
2 
2 
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WHC-SD•WM-DP-045 
REV1 

Raw Data Dump for AEA Spectrum: SP:SD2893.SPC 
1 0. 0. 0. o. 0. 0. 

11 0. 1. 4. 0. 2. 2. 
21 2. 0. 1. 1. 0. 2. 
31 1. 1. 1. 0. 0. 2. 
41 2. 1. o. 1. 4~ 0. 
51 1. 2. 1.. 1. 2. o. 
61 0. 3 ~ 0. 1. 1. 3. 
71 0; 2. 1. 2. 1. 1. 
81 0. 0. 1. 0. 1. · 5. 

. . 91 1. 3. 3. 1. 1. 0 . 
r, · ro1 1. 3. o. 1. 2. 1. 
1 -~ HI 2. 2. 4. 2. 3. 3. 

.. :9 121 4. 1. 0. 1. 0. 1. 

. ,-;~" 131 1. 8. 4. 6. 2. 4. 
dJ 141 5. 4. 5. 1. 4. 6 . 

-a,, 151 ·5 . 8 . 1 o . 4 . 5 . 8 . 
-~ . --~ 161 3 0 5. 7. 5 0 3. 5. 
:~ 171 8. 8. 8. 10. 8. 9. 
-;,~ 181 11. 15; 13; 17. 11. 13. 
. -SC 191 23. 24. 19; 21. 32. 23. 

/·.:,: 201 28. 37. 39. 51. 43.. 46. 
<f? 211 4 9 . 88 . 88 . . 7 5 . 84. . 8 7 . 

"'•.;.. 221 117. 121. 137. 181. 201. 181. 
231 298. 257. 337. 302.' 343. 367. 
241 540. 587. 667. 702. 738. 791. 
251 944. 1055. . ·997. 1064._ 1017. 956. 
261 617. 484. 400. -390. 341. 253. 
271 168. 149. 136. 145. 173. 173. 
281 209. 260. 271. 315. 316. 344. 
291 526. 585. 601. 610. 665. 660. 
301 721. 679. 681. 601. 531. 507. 
311 229. 197. 141. 126. 92. 61. 
321 11. 13. 8. 8. 7. 2. 
331 1. 2. 3. 1. 3. 1. 
341 3. 6. 7. 9. 4. 2. 
351 8. 12. 7. 7. 10. . 12 . 
361 5. 6. 2. 10. 4. 9. 
371 2. 3. 2. 1. 1. 1. 
381 2. 0. o. o. 0. 0. 

,, 391 0. 0. 0. o. 0. 0. 
; 401 1. 1. 0. 2. 0. 2. 

411 2. o. 1. · 1. 0. 0. 
421 0. 0. 0. 0. 0. 3. 
4Jl 0. 3. 1. 2. I. 1. 
441 0. 0. 1. o. 0. 1. 
451 0. 0. 1. 0. 0. o. 
461 0. 0. 0. 0. 2. 0. 
4 71 1. 2 • 2 • 2 • 2 • 1. 
481 2. 4. 3. 3. 1. 1. 

, 491 0. 0. 0. 0. 0. 0. 
,' · .. 511 O. 0 . 

0. 
0. 
1. 
0. 
2. 
1. 
1. 
2. 
0. 
5. 
2. 
0. 
2.' 
1. 
6. 
9. 
3. 
4. 

16. 
33. 
46. 
94. 

198. 
455. 
866. 
892. 
248. 
168. 
373. 
682. 
394. 
34. 
3. 
5. 
9. 

10. 
2. 
1. 
0. 
1. 
1. 
0. 
1. 
0. 
o. 
0. 
2. 
0. 
2. 
0. 

0. 
0. 
2. 
1. 

I o. 
1. 
1. 
2. 
3. 
4. 
1. 
1. 
2. 
1. 
8. 
5. 
6. 
8. 

15. 
30. 

I 60. 
95. 

202. 
436. 
863. 
834. 
204. 
206. 
416. 
778. 
420. 

32. 
2. 
5. 
7. 
5. 
2. 
0. 
0. 
0. 
0. 
0 
3. 
0. 
0. 
1. 
1. 
5. 
1. 
0. 

1. 
1. 
1. 
0. 
3. 
4. 
0. 
1. 
3. 
3. 
1. 
4. 
5. 
1. 
4. 
5. 
6. 

14. 
17. 
32., 
58~ 

118. 
217 0 

450. 
935. 
750. 
214. 
224. 
415. 
758. 
312. 
29. 
3. 
1. 
6. 

11. 
2. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
1. 
0. 
4. 
0. 
0. 

o. 
0. 
2 •. 
1. 
5. 
2. 
1. 
1. 
3. 
1. 
2. 
3. 
3. 
2. 
2. 
5. 

11. 
5. 

24. 
26. 
66. 

114. 
247. 
564. 
970. 
686. 
196. 
206. 
472. 
744. 
250. 

20 . 
o. 
8. 
9. 

. 1. 
2. 
0. 
0. 
1. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
3. 
2. 
0. 
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. WHC-SD-WM-DP-045 
REV.1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

Peak 
ID 
1 
2 
3 

Peak 
ID Isotope 
1 Th228 

Am241 
2 Am243 
3 U 238 

DATA REDUCTION REPORT 

SAMPLE 
S-5336-4822 

File ID: SD8996.SPC 

Counted on: 4/22/93@ 6: O 
Detector/Geometry number: 8/ 1 
Count time: 30000. Sec 

Peak height 
Initial Final 
1055.4 1113.6 
780.5 880.0 
19.8 20.3 

PEAK ANALYSIS 

Peak center 
Initial Final 

297.078 297.078 
254.717 254.717 
27.325 27.325 

PEAK RESULTS 

FWHM 
Initial Final 
40.000 39.448 
32.000 16.151 
16.000 2.965 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m. 

Tau 
Initial Final 
20.000 2.178 
16. 000 1. 342 
8.000 9.693 

Activity 
d/m uCi/ea · 

0.6550 5.430 5.456 -0.026 0.19 90.39 691. 51 0.311E-03 
5. 48·o 5. 455 0.024 

0.3438 5.234 5.257 -0.023 0.08 47.44 2342.54 
0.0012 4.200 4.188 0.012 0 .. 01 0.17 

DETECTOR CALIBRATION 
Energy(MEV) = 4.059 + (0.0047)*Channel 

Energy range (MeV): 4.059 TO 6.466 
Efficiency= 0.1841 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
65887.0 
65887.0 
68997.0 
-3110.0 

% Recovery 
100.000 
100.000 
104.720 
-4.720 

1.18 

0.235E-03 
0.106E-02 
0.530E-06 

Analyzed by: -=--------
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·.' ·. ·,· 
· .... 
. •'•. -, -~- .' ·~: ::_-:. . . . :· .. ,· ·. . 

SPECTRUM SD8996.SPC 
1 LEGEND: RAW= .... MODELED PEAKS= 1,2, .. , ETC 

3. 
1 
1 
1 
1 
1 
1 

.1 
·: 21 

, __ ,, 21 
. ·; ~: 2 .1 

_' ·.: 2 .1 
._,:__;. . 2 .1 

i: .. , . 2 .1. 
1 ••• cb · 2 · 1. 

.. ~···~·li .. 
: _·-> ,>:· 2 1 ··•:.~ ..... .... . 
;~5-: ..... 21 ... . 
:s ...... 2.1 ..... . 
~~ ........ 21 ....... . 

·_5.:n- .......... 2 ...... 0 0 •••• 

_:~· ............ 2 ..•...•• · ••..•.• 
: : .. :'.' 12 

• •, ;( • • • • D D o G Cl Cl • 0 0 O O O O • 0 • O O O O ID O O Cl O O O o, 0 

·· .................. 1 .. 2 .................... . 

WHC-SD-WM-DP-045 
REV 1 

.. , . --~; • • • e e O O D Cl O O O O O O • 0 • 0 10 0 0 O 2 0 • • 0 0 0 II O O O O O O O O O I O • II II O O O 0 

:;: ...................... l ...... 2 . ......................... . 
- ·::·-·· ......................... 1 .......... 2 . ......................... . 

5399.5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ............ 2 ........ . · ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 . ............................. . 
___ ·: ....... 2 .........•................... 1 ........ . 

__ ·•_:;:_-:.:: ......................................... . 1 
• • • • D O D • • G • 0 Cl O D Cl G ••• Cl O O O O O O Cl II O O O O O O Cl • 0 0 II II O O o, 0 0 Cl O I 

j •. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 
:: .................................................... 1 

i:.-~.J-.,;• O • • • • • • • 0 Cl I••••• 0 • • 0 0 <>IO O O O O I IO O o lo O O Cl 

:,.::; ............ 1 
I 
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. ,, .. .,_,. 
:•,--.: 

WHC-SD-WM-OP-045 
-.· .. ·- REV 1 
.)_.:,;,:/-_; 
. •:·. ·: ~ 

Raw Data Dump for AEA Spectrum: SP:SD8996.SPC . -· •/ 

1 0. o. 0. 0. 0. 0. 0. o. 0. o. 
11 0. o. 0. 0. 7. 8. 9. 10. 17. 10. 
21 14. 21. 26. 19. 29. 32. 24. 22. 10. 24. 
31 12. 16. 10. 7. 4. 1. 0. 3. 6. 3. 
41 0. 1. 2. 1. 2. 2. 5. 8. 12. 13. 
51 13. 13. 6. 7. 8. 7. 7. 6. 7. 12. 
61 6. 13. 12. 10. 9. 7. 5. 8. 7. 5. 
71 14. 14. 12. 9. 9. 11. 13. 8. 7. 5. 
81 9. 4. I. 12. 15. 14. 17. 25. 13. 17. 
91 29. 18. 9. 7. 11. 27 .. 18. 20. 26. · 26. 

·:-._-: 101 13. 19. 18. 30. 20. 24. 29. 23. 33. 17. 
.·.'·"., 111 28 . 34. 32. 37. 33. 43. 21. 41. 39. 40. 
. er-~ 46. 41. 33. 42. 40. 46. 53. 39. 55. 46. 

·f""\"' 121 
:~'131 55. 46. 55. 50. 61. 48.· . 61. 60. 58. 60. 
}~141 65. 67. 55. 72. 86. 65. 77. 87. 78. 68. 
~'151 75. 95. 95. 93. 85. 104. 96. 97. 91. 116. 
-~--~161 77. 92. 84. lll. 114. 101. 116. 135. 108. 119. 
:_t.-~171 117. 132. 130. 141. 146. 145. 151. 165. 143. 192. 

·. ~-

~&.il81 1.82. 166. 187. 168. 168. 182. 198. 197. 216. 204. 
('?7191 ~ 

197. 239. 228. 237. 235. 262. 241. 234. 265. 275. 

:/:;( ;~~ 298. 283. 288·. 304. 319. 291. 312. 334. 296. 367. 
352 . 380. 366. 347. 352. 392. 353. 404. 435. 436. 

..... 
433. 437. 454. 474. 442. 504. 499. 497'. 494. 519. 
542. 523. 552. 528. 553. 582. 593. 602. 622. 571. 

241 637. ~---520. 640. 673. 649. 678. 626. 636. 704. 
. 251 683 . 43688. 676. 687. 704. 649. 713. 634. 627. 

; .. 261 597. 585. 544. 480. 516. 417. 374. 397. 384. 357. 
·. : 271 416. 397. 406. 419. 419. 441 .. 417. 433. 396. 425. 
.·• 281 444 ·ft<:. 511. 471. 438. 491. 499. 487. 517. 533. 555. 

.• .• 291 ~41482. 551. 521. 509. 542. 552. 566. 470. 515. 
>:" 301 528. 501. 482. 521. 448. 405. 345. 302. 254. 
: : ·:· .. ; 311 199. 149. 120. 94; 83. 60. 42. 33. 30. 26. 

321 7. 7. 5. 1. 1. 1. 0. 0. 0. o. 
-·::i·:' 331 0. 0 . 0. 1. 0. 0. 4. 0. 1. 0. 
. · .• '.; 341 0. 1. 0. 1. 3. 1. 1. 1. 1. 2. 

, 351 1. 1. 1. 4. I. 2. 3. 0. I. 2. 
< ;, 361 1. 0. 2. 0. I. 1. 2. 2. 1. 1. 
- 371 2. 0. 0. 0. o. 0. o. 0. 0. I. 

·-
.":' . 381 0. o . 0. 0. 0. 0. 0. 0. 0. o. 

. . . ,.:_, 391 0. 0. 0. 0. o. 0. o. 0. 0. o. 
·'·' I 401 0. o. 0. 0. o. 0. o. 0 .. 0. 0. 
-·:·:' 411 0. o. 0. 0. 0. 0. o. 0. 0. 0. 
-·. : 421 0. o. 1. 0. o. 0. 0. 0. 0. o . 
. . .'· -+31 0. 0. 0. 0. o. I. o. 0. 0. 0. 
· . ~41 0. 0. 0. 0. 0. 0. o. 0. 0. 0. 

.. 
<-+51 1. 0. 2. 0. 0. 0. 2. i. 0. 2. 

, . 461 0. 0. 0. 0. o. 0. o . 0. 0. o. 
. _:· -+71 0. 0. 0. 0. o. 0. o. 0. 0. 1. 

.. . , ,.,, , 0. 0. 0. 0. 0. 0. 0. 0. 0. o. 
0. 0. 0. 0. 0. 0. 0. 0. 0. o. 

... 0. o. 150 .,· J ,I, ,I, 

. '·. :· 
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--_:-~·a 
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.··:~·~:~~ 

(~ 
~~ 
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.. _. --~·: 

., ... 
. . ,- :· :-.~-· 

COUNTS CNT TIME 

243204 5 
213.913 5 
244771 5 
243758 5 
243766 5 
21:J637 5 
243514 5 
24.1765 5 
243849 5 
241014 5 

. ~- : .. 
. ··.\ .. ,, . .•. · .. · . 

.!·,. ·.···: ··•·:.-·-., .. -
.. -~ "( ;.':'...:~~-· 

WHC-SD-WM-DP-045 . 
REV1 

:{;:::_/·:·.·. ::: 

C/M COINC CORR CORR C/M GEOM 
':" 

48631 307 48938 0.4987 
48773 309 49082 0.5002 
48914 311 19256 0.5020 
48742 309 49050 0.4999 
48713 309 49052 0.4999 
48717 309 49026 0.4996 
48693 308 49001 0.4994 
48713 309 49052 0.4999 
48760 309 49069 0.5001 
48799 310 49108 0.5005 

BEST AVAILABLE COPY 
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WHC-SD-WM-DP-045 
REV 1 

rllfll• 
:

1B~g::i:·Iitiit~1,<:1::::!10i01rti91l1i11

:

11:!1l1!t !111:1:::: 
'1Jti!lst1s vA_Lut/: it::': :r~s.121.: \!::: :' 

COUNTS CNT TIME 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

C/M CO/NC CORR CORR C/M 

242703 48531 306 48837 
243638 48718 309 49026 
243386 48667 308 48975 
243764 48743 309 49052 
244275 48845 310 49155 
244108 48812 310 49121 
244275 48845 310 49155 
243645 48719 309 49028 
243015 48593 307 48900 
244057 48801 310 49111 
243516 48693 308 49001 
243510 48692 308 49000 
243627 48715 309 49024 
243690 48728 309 49037 
243901 48770 309 49079 
244466 48883 311 49194 

BEST AVAILABLE COPY 

GEOM 

0.4977 
0.4996 
0.4991 
0.4999 
0.5009 
0.5006 
0.5009 
0.4996 
0.4983 
0.5005 
0.4994 
0.4994 
0.4996 
0.4997 
0.5002 
0.5013 
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WHC·SO-WM-OP-045 • 
REV1 

DET # 1 2 · 3 4 · 5 6 7 8 JUPITER II 

:::,,:::;=~=~:::=:=~~,z::::,";::::::::;:f-: ::::;:;,i(\;:; :;;;:;:;;;!i;:t:;;';;; ;;:::;:::::;:;;::;,2::;:; ;::;~;;;;~::~i;;;;;:; :~;;;:;:;;;;;1::;;;:;; ;;!::;:;:::;;;;;;;;:;: :;;:;;,;;;~iK;i: ;;;;;;:;::41;;~,;:,: ;i::::::;;:;;:t;:;:;;i: :m:i:;:::::~:B:::i=i ,;tiili11:;:::i1r ,;:::::imi:J;:;4.::1: ::;:::1:}ili,:~r::_ 

?I /5! 

SCT/SHIFT 

~ 6& 
DATE / I 

SCT/SHIFT Np ~ 5/ / 
· ,JG- Pu /10 ')30 / 

/ 
/ 

Am I 3Co jOI "JO).. 'jO'f / 
/ 

·' 

~-1),-c.-3 Cm I Coo 5(;,'f '?C: '? 37; // ,1/ 

/ , 
/ . 

,,/•. / 
Arn / / 
Cm 

L,. 

NOTE: Np (D7Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, l.l - 1.4) 
Pu (~vPu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 - 1.4) 
Arn (i~1Arn) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.1, 1.1 - 1.4) 
Cm e"'Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4-) or ch 160 +/- 10 (3.1, Ll - 1.4) 

/ 
/ 

/ 

/ 

BEST AVAILABLE coP··i 153 
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·•:·-·,:··:. 
:.· .. . : ·, _:'_: .. ~·//.::~.:;,_·.~-. ·-

-·;1 
-.-·) 

-··. 1 Se11a'1 .No. 

·: ... -.. _, E 8607.-3801 H&RWC 
,. ': Oe1erm,na11on. ·• Me1noa1S1anoard 

. ·-.- ·_- . .- -· ·.:.· . i 
. --. . ·:·. } Sr8'9/90 LA-223-101 

S.mple s,ie 

100 f.11<1". 10-0 

Rema, ks. Calculauons, Resu11s · 

D11e Tome Compleled 

-
·-:·: . :, . 

. ·,: ,_'.' 

Resu/1 Unils 

uCi 

AnalySI • 4 

Hrs· HII 

Time Issued 
\ 

13: .. 2 
Charge Code 

VOGEL 
Cus10mer 10 

0066WQL 

AnalySI • 5 

P11orily 

18 
Reruns 

1 

Hrs 

.·., . ' .. 
_; ,:{_:'.:; .: 
~:·./\;, _.::._.; 
I' I, 

f // /,, "7p,,;J~_93 
-6.T 

, ••• •:_#,', 

,·.· .. _ ... ,. · .. ·_' 
' -• +· ••.• 

·'!'>3_3 --ti • . • I 

.. aZD.379_ 

·-

. ,, 

. DF. ;a 
£ ?6~7 ~?,fi /1F.~ 'I 

Sr Ca,lculation by YR on 04-24-1993 at 18:40:58 /lrJF. /t:> • 
Det f11 1 ·inch 1ount Sr eff : . .a99 y eff : _5469 

Saaple size : .1 at Dilution : 10 Hethod : 4 

Haunt I 1 Decay ti1e : 8.33 hra 

20379 

10 

Hount I 2 

23558 

- 20.0 = 6.77021t02 uCi/L atronti111 

Decay tiae : 8.33 hrs 

... ___________ _ 
• 20.0 = 7 .83681t02 uCi/L atronti111 10 

; ::: ... ,_ . 
.. -~· ·. 

., .· . 
. . •.' 

~ ·.. . . 
I ',o • 

, . ... 

.... 

V) .,.. 
9 
~ 

,- . I 

i ::E -;:> .w ca: 
Cl.) 
• 0 

i 
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./ 

I· 

WHC~SD-WM-DP-045 
Rev·1 

Seroal No Sample Po1n1 Dale Time Issued 

S 5336 .. -937 4 SHIFT STD# S 4- 1-93 0:55 
Oe1erm1nat1on Meth0diSlandard Resull Un11s Charge Code 

Sr.90 LA-223-101 uCi/L STD 
Sample Size Cus1omer 10 

50 MF#4 MT100 
Remarks. Calculallons. Resulls· 

-~37 4 BE25-2 

STD# 57'55 I-' .RESULT --z.tJt5o~ 

STD VAL z.43-~i./ %REC q4, '70 

Analyst - 5 

Hrs 

Time Completed La0 Un,1 Mgr 

l/?__ 

23 
Reruns 

0 

S•-6800-061 1R-t0-BJ) 
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WHC-so~WM-DP-045 
REV1 

I I I ,, 1/'-,;J. '-J. '9 3 ~ 

3~37.:,2~ _ :J...o 
/0 

37~ o.?s-_:_------;o Sr Calculation by VR on 04-24-1993 at 18:35:37 
Det m 1 -inch 1ount Sr eff : .4899 Y eff : .5469 

Suple size : .1 •L Dilution : 20 Method : ( 

Mount I 1 Decay tile = 9. 75 hrs 

353729 
- 20.0 : 2.33901-+0( uCi/L strooti111 

10 

Mount f 2 Decay tue = 9. 75 hrs 

376095 
• 20.0 : 2.48701+0( uCi/L atronti111 

10 

1>.-r f75 
QF. c).iJ 

Mf. 'I 
!(!ff I~ 

156 

.:.·-;. 



Esr = 

Ey = 

Esr = 

Ey = 

·,,:,·, 

.··.•.•: ..... 
'[ ' 

. ;, ~··~· :::;. > 

WHC.,SO.-WM-DP-045 
REV1 

Det 11 Sry-90 ratios 

1" SrY-'30 EFF· 

0.5219 

2" SrY-'30 EFF 

0.41'81 

.4899/.5219 = 0.9387 

• 546'3/. 521 '3 -. 1. 0 1t 7'3 

D 3'31'3/. 1• 181 = 0.9373 

.4443/.4181 = 1.0627 

1" Sr-90 EFF 

o. 1t8'3'3 

2" Sr-90 EFF 

0.3'319 

1" 

1" 

2" 

.-... ,:. 

BEST AVAILABLE COPY 

1" Y-90 EFF 

2" Y-'30 EFF 

RATIOS GENER~HED USING 
PROCEDUF~E LQ·-508-005. 

DATA IN um NOTEBCJDI< 
m-10--G!A-NB--·4 7 ~ VOL '• :·· 
Pf.\GES 31-.'36. 

~~~ , ,..,.. , 

. '·f.'..!{ .-.·:::,~:~_-;-::·:, ... '~, ~, • ~~ '\>:~ ·.1·->.-

. ·.:·~··,: .·:•. ·: ,: .. ..:: /·.: ~-.;•.\·.?.:. 
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WHC-SD~WM-DP-045 
REV1 

K-AREA BASINS 

CUSTOMER ID NUMBER 0069WQL 
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I WHC-SO-WM-DP-045 
REV1 

:;. 1··;:1:. 
·.~·-.. -:'. ;: ;.,· 

.. ~ .. 1: • 
,, ; ,:• .~ _._ 

:··.···, 

::- ,. 
I Seroal No. 

I 
Sample Po1nl Oaie Time Issued 

E 8608.-4461 H&RWC 4-12-93 12:58 
Oe1erm1na11on Me1hod/S1andard Resull Un,1s Charge Code 

U-SOIL LA-925-107 GIG PC41G 
Sample StZe Cus1omer 10 

.G OF SAMPLE ;i,/1'6111/ 7h/?Ar 0069WQL 

?)-10-50~) 
Remarks. CaIcu1a11ons. Resuns· 

~.rtp~I.:: ?~lf~,J1Ei 

,So (C.,2.t'/tl',-;){,1)(~020)(1,2Y3J ml w/ 
::. "/,t:t"/-,/tJ ,,,., 

I 50 
e'tO 

Pr10r11y 

25 
Reruns 

0 

S.'-S( ) ~ .80 •. so 
9,92'/:j,_ = ~ IJ"O ,l'e) ~ z. i" I 

~J 

Analyst• 3 Analyst• 4 Analyst• 5 

.---------,.------------------------------------, 
Seroal No I Sample Point 

H: 8608.-1001 H&RWG 
Date . I Time Issued 

4-12-93 12:58 
Oe1erm1nauon Me1hod1S1andard Resull UntlS Charge Code 

l\PPR/O'rR LA-519-151 NONE PG41G 
Sample Size Customer 10 

"? (H)69WQL 

Remarks. Calculat,ons. Resuus· 

Sample i:1r Tank ID? 
Color ond Eat Vol? 
Cla:ci ty'? 
:~:olids y/n /, p~Z/q 
Phases? ,.,J ~-/2.I wt 
OTfy or CPM ·:> 

t"·,,,,~""''' 
:, , '· ~ ' f. i nuv,. 

AnaiySI • 1 Analyst• 2 Ana1ys1 • 3 Analysl - 4 Analyst· 5 

Hrs Hrs Hrs Hrs Hrs 

Oare Time Completed 

. 

Pttority 
.-.,k 
..:..v 

Reruns 

0 

159 

····. 



WHC·SD .. WM-OP-045 
REV1 

Serial No. Sample Point Date 

S 5340.-9267 SHIFT STD~S 
Delermination Method/Standard , Aesulr Units 

;r 
'.J LA-925-106 G/L 

Sample Size 

Remarks, Calculations, Results: 

Analyst ·3 

Hrs Hrs Hrs 

Time Issued Priority 

4- 1-93 0.:57 26 
Charge Code Reruns 

STD C 
Customer ID 

./~ 
I $1'7 

Analyst -4 .Analyst-5 

Hrs Hrs 

160 
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~- :· ~~'-· .,WHC·SP-WM-DP-045 
· .. · REV·1 

.;., ~- -: .: '. 
=-:·:,-.'::. 

.{)/:>; 
.... 

. ,,,_ _______ ..;_, __________________________ _ 
! ~~ 

Serial No. Sample Point . Date Time Issued 

E 8501.-2162 ENV STD i - ' 
4- 6-93 18:30 

Determination Method/Standard Result Units Charge Code 

GEA-LIQ LA-548-121 uCi/1 R4B5C 
Sample Size Customer ID 

500 ML 
Remarks, Calculations, Results: 9. ~ ...p .~ 
$~661 ENVSTD cc-,;).. ()-, & (. r;£--" 
EDP E345 / CS137 /·'Sf ~. · ·0 

. 

EDP E34t3 / C060 3 :;). ((c-;;._ q11 cfa°l 
EDP· E349 / Af:124.1 · . 1). lU r o 

Analyst• 3 Analyat • 4 Analyst• 5 

Hrs Hrs Hra 

Date Time Completed 

¥-,;r-f3 
Lib Unit Mgr 

Priority 

25 
Reruns 

0 

-----···· -·-.. _ 
,· . . . . 

-:: 
' 

BEST AVAILABLE COPY . 

.. 
. .. • 

,· ,•:.: 

'• .·. 

/ 
,,.·· 
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* * * * * * * * * * * * * 
* 

G A M M A 8 P E C: T F: U. M Ii N .:. L y s j S. 
:I< 

* * * * * * * * * * * • * * * * * * * • * * * * * * * * * * 
CANBERRA SPECTRAN-F V2.06 SOFTWARE 

WHC-SD-WM-OP-045 
REV1 

P A R A M E T E R S 

MCA UNIT NUMBERl 1 / 
DETECTOR NUMBER: <} I 

ADC UNIT NUMBER: 1.0 
GEOMEH:Y NIJMBER: 81 

SPECTRUM SIZE: 4096 CHANNELS
OF:DER Of SMOIJ rHIHG J-"IJNCTION :. 
NUMr:ER OF BACKGROUND CHANNELS: 
PEr-,i, CtJNF I OENCf: F1~CTOR: 8~:i • ()~;; 

IDENTIFICATION ENERGY WINDOW:+- 1.~o ~~v 
Er:RIJr; mrnrr-,rioM; 1,'.~6 SI1,M(1 l.lNCERT(-diHY 

ENVIRONMENTAL BACKBROUND StJBTr:ACTED 
LLD CALCULA J"ION t-='El~FIJF:MC:D 
MEASURED ENERGY DIFFERENCES LISTED 
MUL. n:P I .F.:T ANi-)L ·rs I 3 p1:::,;:FORi•!a1 

SPECTRAL DATA READ DIRECTLY ~ROM-MULTICHANNEL ~N~LY1ER 
r• NALYZEU BY; 

E,i•Jl.Ji:-3TD .. · .. 
LI f] 

HNO; 

..: 
~=Jli.ii-:*'t*-

S~MPLE DESCRIPiJON: E850]-?162 
GEOMETRY DESCRIPTION: 300 ~L 
SAMPLE SIZE: 3.0000E-01 LI 
STt1NDM::J:1 2. I Zi.-: t J. : 0 i.)OOE +oo ;;.:i; 

i=tNAL'fS"IS. LIBRAr:Y FILE; .=ti'-!L:JOO 

i..:. "·~~--•• r 1•;•t.,. I '.Jr, C :i': ()O(i(>E+GG 

CGL.LECT .- " ~ ~ -. , -r ., . r 1··,;: i:;.'•-l'·-r~._../ e- -l~,1;--.I.\.J·.,. 
.:.• ,.) ..:: .1. {" = c. ._. u rl .1.1 = 

BEST AVAILABLE COPY 

" ·---.··--· . -·. ··---.-. - - . -·-.----.•·•.-... - --·-·--., •-.-, ~-,. . ·-:. ,· ... 

162 

' :.,j 

.--,--



. . ., . . .... -~ .::.. ·- . 

,- 24-APR-9322!10:46 

PK CENTROID ENERBY FlJHM 
CHANNEL KF-:tJ KE 1.J 

1 96.68 •l 8. 3 :l 1.00 - 1322 .. 77 661.,H; :i.. 4 9 ~ 

2B ,'>6 .I. .44 
3 2345.24 :i.:l 7'..?..78 1 • 84 
4 2663.52 :t :< 3 J .98 1.98 
3 2·;,20,1:--5 146().::,4 .I.+ 86 
5B 1460.67 

Ef-~i::OH two l"ATI ON ,:,T 1 • ':i16 s:rnMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

BACi<GND 
COUNTS 

1265 .. 
1479. 

1053 • 
224. 
1 ()4 + 

B - ENVIRONMENTAi.. l:11!\CJ·-:GROUND PEM,' 

NET 1~1REA 
ClJl.li-lTS 

?,~ !"j t 

220:i.(i, 
1 ~:i9 • 

3:i.246 •. 
·.:l?' :1 ,,, ::- C 

806+ 
i69 ·> 

BACKGROUND SUBTRACTION PERFORMED USING FII.F BK0014 
BACKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTEO IJN ~::~-.JIJl.-'J:.! r-H 14:OOtOG 
BACKBROUND LIVE TIME; 60000. SFCONDS 

WHC.SD-WM-OP-045 
REV1 

l::RROR NIJCLIDES 
i; 

11.7 U-23-• . • 4 CS-137 J 
,·.· ,,.. 
,J:, 0 

L2 CO-Ja'.) 
j (~ CO-c-\i 
8.(j i;;--10 

j .7 

BEST AVAILABLE COPY 

·:··:. -
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24-APR-9322:10:46 

SAMPLE .t E830l-:-!162 ENli/STD WHO-SD-WM-OP-045 
D 1!i TA COLLECTED () N 2 4 - Hf' R - 'r 3 AT '.-2 :i. ; 2 (l : 1 6 AEV 1 
DECAYF.D TO O. Dr~1Y8, Ci. 0000 HOl.1:-~s Bf FD:~::.:: THf.-: !-iL'rRT OF CIJL!..E-:CT. 

RAD I ·o NU CL JD E A N A L 'i' S I S R E F' D R T 

NUCLIDE AC T J V I TY CON CE N TF: AT I (IN I N 1.1 C .i / I. :C 

MEASURED 

AC-228 LLD<4.28E-04 
A C - 2 2 8 A I. L D.:< 4 • 2 ::, E - 0 4 
AC-228B LLD<4.57E-04 
AG-108M 
AG-110M 
AM-241 
AM-243 

LLD<:7. 31 E-O::-i 
L Ll) < ~) , 3 ,, E - 0 4 
LLD<5.46E-04 
LLD<l. 31E-(l4 

AM-243A LLD<t,31~-04 
AM-243B LLD<2.30E-03 
AR-41 LLD<6.98E-05 
AU-1 ·,is LI . .D<,-;. Obr.:-05 
BA-133 LLD<9,66E-O~ 
BA-139 LLD<2.36E-04 
:8 A -1 ·1 () LL [I< 2 • 9 1 ::-: - 0 4 
EA-141 LLD<2,12E-04 
BE-7 LLD<6.62E-04 
Bi-207 LLD<7,4JE-05 
BI-212 LLD<7,31E-04 
BI-214 LLD<1.71E-0~ 
.B I ·- :.: 1 ·1 1) L L 1J < 1. + 7 J. ~-: - G 4 
BI-:14B LLD<8.37E-04 
3I-2l4C LLD<2,69E~04 
i.'::D·-1.(i':? L.!.D<1 .. 5·=lf-(i3 
SE 144 LLJ<3,23E-04 
:E-l3~ LLD<5.33E-O~ 
:E-14l L~D<7,41E-O~ 
~~PPl~J LLD<6,46E-04 
:J-56 L~D<1,09E-0~ 
-::0-5? U.D<A ,2-,1::-:-,:,5 
C0-53 LLD<l.02E-04 

EF:ROF: 

C0-60 3 ~ 2-1':E-(i~-.: +---~ _: --~r.:-,")Al 

!:r.:-51 
(3-1 ::~•+ 
C:3-13,::, 
C2-137 
""S-1,:;;:3 

,::u-1s: 
•-• • f ;, I 
,:.:..;- !. · . .i ·;, 

!~U- l !.: ~~ t, 
~u-: ·s·:= 
~·-=---=:: 

!iF-1 :·:. :i. 
I I _, , .. ' •• 

,--; -.:: -- .:.. ·.) -.: 
:" ..... ' L _ .. !. .:- l 

- .. - ~, ... - - ... 
... - -. - .. 
~ -- 1 ~.; 
:. .... ~ -~ .. • 

... .l .•, 

·-·- ... _ 
!', :--. ---.:- .:! 
;,:~ ·• 3 ':.M 

i_LD<3 i- 73E-,._; 4 
r_l .. D<l c-08F·-,:~-~ 
LLD<l :• ,:)~E-{),! 

~.39E-02 ~-:.Jf~-0~ 
;.. i • ~i < 7 ,• :· ··. '.~-: - ,_j ~~ 

L. ~ _:i -.:. 1 -, :5 5 E: -• I ; .... , 

' ' ....... , """. - .... 
t_ !_ ,LI -.• - • ,::, -'~ '.:., - ,_, .._. 

'... i . D < ~~ <· ·:= ~; ;;-: - · -
!_ :_ c: < : :- •.} ·=· ;:: - f, .~ 
LLD<.:·. 3,::.E-•J-·1. 
L i.. :) ... :3 '" :: ·1 ;:-: - ,:) 5 
• I 1'"• ••,. --·- 'OI"° 
_ :_ .!,,' ·· .• 1:, ._;, .•• 1:, - • .. • .. l 

;_ i...D < 7 :• . .1,: E - t·<·.: 
; . L.. ]:: < ;-:, \• 5 ~ ,:-: ·- -:; : 
: ... L. D .• - . ·.3 ~ 1:: - --:: ·~ 
..... ' -·-- ·• . L..~:...• ·· . .:. ;• .:. ,11::. ·.a.•.,.!·~ . . ... . . ...... .. ..• ,. 
: .. L...:.1· .,.: •· _ .... , ... -,,.,., .. 

i_ 1-c, _t: < 3 \' ,:, : E - .,:. ··• 
!..!...D t .,:.l~--;·: 

--: ,. -::, ~ ::-~ ·- --~ =:: 

DEc,;y 
CORRECTED 

L Lll<•1: ?8E-0A 
LLD<,, ,2(·Jr.-:-04 
LLD<4. 57E-0•1 
LLD<7. i J E-0~:i 
i_L])-.:::-; .3,~c-:-04 
LL!i<3. 46E-O:H 
LLD<1.31E-o,:: 
LLD<l .3:t.E·>-04 
LLD<2 + :;(H~_-\;:!, 
LL.11<6, 98E-o::, 
LU) <6. G ,.;.:-:-o 5 
LLJl<9, 66E-O!:i 
LLI:1<2. 36E-O.-i 
Li.D<:'2 ,. 94::-:-04 
L LD<2) 1 :lE-,j ,~ 
LLD<6, ,::,?E··-'.1-·;
LLJ:i<"?. 4:!l:-:-05 
LLD<'? c :;:f.E-{i.-t 
LLil<l. 7:tE-0-·1 
LLD<l.~7:t.E-:-04 
LLD<S ... 37E--:i.-1 
LLD•-:::. 69E--'.H 
Li.D<1 ,.5°lE··G3 
L:..!1<3,. 2 :3F-ru:: 
LLD<5 1' 3:_1F-\i: i 
L L D < 7 :• -4 :t ;:-: ..., ,J :7 
LLD<·=•" 4,..;;.--,:;. . .:} 
L,LD< 1 .. (.•7'E-·J-- 1 

:_L...D<-1 I• 2.:lr.:-r,:: 
i. LD·< 1 . •.j .:E:-{i .-:: 

l:RROR 

.: ·..l i::-<· '\ .: .. - .. :, .i .. .:'. E' - ·~·, ,I. 

LL.'!:i-:: .... _:,E-(,,~ 

~- :_ }:: < ·:. . .. G :..; C-~ - G ~ 
: .. :_)1-: 11 :_;3c:-::- 4 

.:. ,• ::~:::-•~;; 
! .. L.1) · "7 ;' : ::-·J '::' 
L.LD···: -~~E-•:•.:• 
:._:..ri<.: .. -:.-1~- .. '.•-·: 
:_LJ<:•~ .. ·?:;:-:---.:.-·.: 
i.. :.. ;) ... ~: · . .') ·=· r - :; 
;_ L D · :: : .· .: .. :. :: - ,·) -~, 
. ' ... .... - .... -l,,j_,,l··.:, - ·-•_,1;:_1 

i_ i__ .~I _ ~ ': ~ -•} '._·; 

. . .... ·- . ·- . ·-·- - :..' """•: .:.-• . .', ; _; .. :) .. : :~ = .. :_· -,:- ·.: 
~- :_ D :: ·- - ~ - ,·•, . _; 

...... ·• -•:·, -· ..... 
:...:....u· _ . .:-~·->-ii.\~ 

•,•, '·, ""7-/) 

; . :_. i. -~- :- . =-•:•-: 
·- ·-. 
- - - ---::: - . ' 

+ - ~.. .-:~ .;--, E ·- .--: --~~ 

ENERBY C:(IMF,:1r:ISDN 
(Kr-: t.,i i 

EXFECT 

9:tl,07 

9'.1~1.0 
··-- fl, ... ,"\,.JO., ·"1'', • ..' 

433, :_.,4 
, ···- - . 

• ._:i ••• ).t;, ... O 

5~.:i4 
74.67 
7•1:-67 
4 3 t· 1G 

l~::93 .. ,':'-4 
411, :-,0 
'"'C"', " .... 
\'.J.0 ,c- 'J.~ 

16:S~S:3 
537e-~7 
19(j,..23 
477.~)9 
56'7 ;, 70 --- --/ ~--· 1-~ ... 

, ... - --•:,•J:P =-~~ 
60'i =· :::2 

.i.:; ~::o ~ .22 
17,::,.; <· 3 .l 

:..;;•5 :• •J::: 
·.:::; !- ·--: .i 

,i ,:"' 3 .• -~:: 
1 ·'.:; : 4 •t =~ :. :: J. 
,3 .,~ ,::, ., ·::-

1 2 :--.: . ,:; ,:: 
···•,... ·---•:"' ·' •_: .• .,. __ ! 

·;• :.;;:_: ':·) 

- - . -=· \• 

··' .:.:.·.· 

•;' :. :: 

•.:·:: .. '.,'•. 

I.'[.,) 

i-H)::-. ·•.:. . -- . . ... .l. .: .. ";' .. 

~ .-· . 

.-:,: 
................... 
~ ,_, - - .. 

.; :~: : ,::-
:·7-:- ..... 

; ·= .,~ 
·:JC.· -

-: ;'•.:: ·=-·-,. 
- •• 4,q =-- . 

! ~ :,•.,,.! . -:-
. ~ .. ·-•-

•\ .-.•) . . : 
·~ ~ : ·:.: 

: :.: J 

1:i) r r 

> 
CL 
0 u 
UJ 
-' 
('Q 

<( 
_J -
~ 
<( 
I
C/) 
w 
cc 

·- ',! ·"';' ·-

.. '.l ..... · 
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. ··,···•'•. 

,· 

LH-14() 

Li=i-142 
i~N-54 
MN-5,1i 

l-~H-22 
NA-24 
NB -9 •1 
NB-95 
i~B-97 
NF'·-23? 
i·!F'-23S 
iff-239 
PA·-233 
F'A-234M 
r·B-210 

L. L .Ci < 2 t 7 8 E - 0 ~:: 
Li.JJ<-'1.0;:if·-05 

LLD<1.86E-04 
LL D < 1 • 0 ~-; E - 0 -~ 
LI .. O<l .2~H-:-04 

LLil<3.99E-05 
LLD<8 • 48f.-:-05 
LLD<9. 2·1E-05 
LLD<4 • 07E-{H 
LLD<4,61E-04 
LLD<4 + 63E-O:H 
LLD<3, ,:SOE-,J,1 
LLD< i. + 6'.,!i~:-04 
LLit:<2. 19E-O'..~ 
LLD<1,28E-02 

PB-212 LLD<l.21~-04 
PB-212A LLD<1,21E-04 
PB-212B LLD<1.72E-03 
F B - 2 H i_ L D < 1 • 6 .I. ;;.: - 0 4 
P6-214A LLD<1.61E-04 
PB-214B 
F'0-2:t.O 
P0-214 
P0-21,5 
PIJ-239 
FU-241 
RA-224 
Rs;-226 
F:f.-88 

LLD<2. 75E-0 1
~ 

L L D < 8 + ~; 9 E + 0 0 
LLD<9.36E-Ol 
LLD<4.9~Et00 
LLD<6,1lE-01 
LLD<1,94Et01 
LLD<1+32E-03 
LLD<l. ;~,i::-:-03 
LLD<4. 26E-(H 

RB-89 LLD<5.63E-04 
RN - 2 :i O L L. ll < 6 • 4 (i E - 0 2 
RU-103 LLD<7.34E-(l5 
RURH106 LLD<1.50E-03 
:31:-{-i :.-:4 Li_J:i<7. 4l,~-:-05 

38-125 LLD<2,19E-04 
SB-125A LLD<2.19E-04 
SC-4~ LLD<t.25f-04 
5E-75 LLD<8.54E-05 
SN-113 LLD<9,33E-O~ 

3R-9: LLD<5,19E-03 

TC-99M LLD<4,22E-05 
rE-123M LLJ<4,46E-0S 
- E · ·· 1 : 5 M i.. L D < 1. .. 5 :: E - .:, : 

~E-132 LLD<3,90E-03 
rH-2:s LLD<4.~3E-O~ 
TH--2~ 0 LLD<1,~1E-O~ 
TH-2298 LLD<2,24E-03 
TH-22?C ~LD<7,73E-04 

7H-234A LLD<3.;6E-04 
TH-234B LLD<3. 0 ?E-03 
T L - 2 0 8 l .. i .. D < ~3 .. Ci H ;:-: - 0 5 

. ' --,- .... 
:~- 1 :3 ~-· 
-:E-t:-:i.M 

t_ L D < .: ,. 0 3 E ---:·.,~, 
Li.~)•.:: 2 ,. ·7 ~! ;:-:-- ~) .il 

' . - .•. -.- ,- .... 
~ :,_ 1 .. 1 · •.• !, , 1 • !:_ - ' . .,' ,_. 

.- . -.- ,-_ .. 

I.Uh 1. O;:;E--05 

LLD< 1 • 0 ~ff - O:H 
LUJ<1 , 2~51:-:-,:,4 
LLD<eo,06E-05 
L L D < 3 • ,· :i1 E - 0 ::i 
LI .. D<:-3 .. 48C":-05 
LLD<9 ,2-4E-O::-i 
LLD<4, •J7E--:H 
LLD< 4 , 6 H·: •· 0 4 
LLD<4,63E-04 
LLD<3. 6•Jr.-{i4 
Ll.l)<l, 6::;::-04 
LLD<2, 19E-O~.' 
LLD<:i, 28E-o;~ 
LLD<l ,2:t~~:-04 

LLD•:~1 ,21E-04 
LLD<1,72E-03 
LLD<1,6lE-04 
LLD<1,61E-04 
LLD<2. 7~:ic-'.-o'.H 
LLD<8, 3?i:-:+OG 
LLD<9, 36E-•:H 
LLD<:4, 9'.H:+•:iO 
Li.1)<6, 1 H-:-01 
LLIJ<l I• 7'•1E+-'.H 
LLD<l .. 3:?E-03 
LLD<l ,.2--l::-:-03 
LLD<•l, 26E-·:i4 
LLD<5, 63E--),l 
i.1.0<,-, .40E-02 

LLD< l , 30E-o;; 
U.D·G, 46E-05 
Lll1<2, :i :,'E--'.H 
LLD<2 ,. J 9E-.J4 
LLD< 1 :- 2 :":iE-'J4 
LLi:i-.::o ~ S4E-·J5 
LLD<9 "33E-•J:"i 
L L JJ < 7 i· c, .i' r-: - 0 5 
i..LD< 1, l 8E--'.H 
LL!)<5 .. 1. 7·1-:-,):5 
L I . 1) < :3 ,. 7 :-~ E ·· G 4 
LLD..:· .. ~· ::._.·:,r-.-j:) 
LLll<:.-1 :- 4,5E"-•.J'._-_i 
Li .D< !. :• ~2E-(Y:2 
LL!l<:S ~ 90E-,J:·i 
i_L;) < 4 .. 9' 3E-,J:; 

Li.. r1 -.:~ 7· ,. ·.r· :; r: - •) 1 ·~ 

i .. L n < :~ i ·;; •• , r: -- o 4 

: .. i .. D<:~ :-•J8E-'J5 
L L J.1 < l , 3 3 E - ·J 1 
t_;_l)-.: :3, .-.!1E-•.}:5 
J_i_J:1-.:::.; ~0.1.f-,:_;5 

L.u:i<:~ -. -::n-:-(;4 

·--- ... - .... .... ..:: •J • . _., ,_, 

.. -·· .. , .... J.J"J',"J -:-..::.'._! 

A41,o~, 

34.~.76 
1274,::i3 

_,.._ ,, -
·' '-J ,-; ~ 0 ~ 

?65!-73 
657.91 

•",. -... r,.o • -.c•J 

--- . " ..:.: ~'" / • o-~) 

311:-98 

2-59 :- 00 --- ,.. ,.. .. ·:-~:- ~ ,,_,. __ , 

"'9.••,i/j •\-

.,J .. 1 J. !> 1 ~ 

801:-Gf, __ ,.... _.,.. 
/"17't/\.1 

8•j4t90 
1 ~-~9,. 30 
1,18 !- 37 
.:~~4G.99 
106, Hi . ,...,_,. .... ,. 

.l •'.:'\~o "'•.J'J 

1031.88 

.... -- ... __.. ~., _, ~ •.._10, 

,. -.. .... " o.:. .1 "'•::3'-...' 

, "'"' --~• .. ,.-.::-.,..a:.: 

·l 27, 89 
,l'.-.'7, 3·:, 

....... ..,, . ·-... -,.:. ,. a·' 

. -- ... 
,J .:i :_1 !- .::, ',.-' 

. -- - .. L \.I "! -. ·,.~ ',! 

1 ,:j"i _:-:-
..... - .. ...... : =· ~ i. ("} - . . ...... ·-= .... · . ..::• .-

• •-- , ... . eo l .. ; .·· .. ,_, .::. 

---7.--:. . l'J 

.- .-
"!' ...:. • __ :•.) 

,:, :· .. ,:) ' .. ' 

- . · .. - '.· ,.:, -:-~ 

i J 3: · .. , 
.. '.--. ' . ' . 

·=•0, ,I 

I ~ e - •::, 

·=•:. •'•''I - . - ... - -

~ 
l 
C ~::> ,w 
ca: 
Cl.) 

0 :c 
~ 

>a.. 
0 u 
w 
...J 
co 
<( 
-J -~-

~ ,_ 
C/'J 
w 
cc 
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_.:-·,.: 

.--, . 
. : .. : 

~'. 
~: 
~~x,' 

. _.i 
~ . ., ·r: 

1~·.·: 

~:·· 

·ffi,; 

~E-138 LLD<4.37E-04 
Y-88 LU)<4 .1 ~-,1:~:-05 
Y-91 
Y-91M 
ZN-6~ 
ZR-95 
ZR-97 

LLD<2.7~E-02 
LLD<8.90E-O~ 
LLD<2.36~-04 
LLD<l.70E-04 
LLD<8,9]E-05 

·-
LUi<4. 37E-•J4 
1.1.J:i<A .1,:1:-:-c,5 
LLD<2. 75E-()? 
LLD<B. 90E-0!5 
1.LJV2. 5bf:·-0 4 
LLD< 1 • ? 0 F. - 0 •1 
LLD<S. 9H~-05 

, .. ,::-- .... , 
.,:.""tot--~ .L 

4 r-o "' ,. ..... 
J.o.,,j,.VO 

1204.·;,o 
555,.60 

11:1.5.:-;5 
-r.:-, --/.JO"/~ 

i' 4 3 ~ 33 

TOTHL 4.83E-02 +-4.82E-04 4,BJ~-02 t-4,81E-04 

= ,- .!. 1J n.:. Rn D F.-. ,J .., 1 •• •~ - • · .. , I •, - ,. 0 ~• - :; , 1 4 

WHC-S0-WM-DP-045 
REV1 

RFST 1\\//i !?. /\ P) y:: COP'/ 
;-,1_, a J-\V~a-.1~~-.._, i ~ 

1 



.~ - .. 

$ 
-~~ 

I_._" .• · 

I. 

i 
I. 

: ·:. -:.-~ 

_:.---: 

I~: U l·! L fl L.. I .\f 

l} t::: ,. s i on 2 , G .::-
WHO~-so-WM-DP-045 

AEV1 

~~~-S COUNTING ROOM WESTIMGHOUS~ HAM~GRD 

L ~~! ~- . · L-: F 1~· 

h Cf: UN I ·r I'! LJ h BE r•: ( 2 ) ·; 1 
;:-:,::_,;_:: UNIT NUNHl::F: <1.,0), 1 
!)b.·1 t::L:·fUf~ NUi-lBER 12) ! --1 
MCA MEMORY REGIUN CFLJLL)l 

., 

G~ff SPECTRUM COLLECTED: .11-NOV-9~ 
'j' :rnf. CDLLECr SThF:T£D t v9; (i(, 
L:l:.Ui'iE'fh:'( NUi'·iBER ( 12;,: 81 

BEST AVAILABLE COPY 
GE0M~1k1 DESCRIPTION: 500ML LIQ 
(i C f I l,J IT y LIN l Ts ( I_J Ci ) i 
CKOSbOVER ENERGY; 165.853 
t:· (1 L i r:! 1,: ,.:, T ! 0 N :::: [) u RC E EN ·1 r: ·( 0 F' r I O :-i ·3 ; 

fYPE A CARRIAGE RETURN FOR M~NUAL ENi2Yr 
~)'PE AN INTEGER (0-~99) TD us~~ SOURCE LIBR~RY: 
liPE A PLUS SIGN BEFOki THE lNTEGEk c+o - +i~?! 
i"O Gl~!::.tiTE {i SOUl~CE L. .l Bi~:,.::11,:Y ltl.JfUtH:i 1'i1\l·!l.!t1L l::l·iYE: . 

U i··· .i J. UN r 4 8 1 

~~B42-A 500ML.. Ll • 
DU ·([.1U lJt:,NT TO ENTER ,:,NY EFFIClEHC.·i" I:·'0ll-ii'S H,:,1'!U1:·1LLY ;_i"!0_;:: i·! 
iili"1EHSlONAL UNIT::; OF s·it,NiJr,i-,:i1: E::, 
s1i~ OF s·rAN~ARD IM i~ 1,000U0 
?·! IJ Vi B _!:": H IJ F F' 0 l N ·r S : 1 2 
tii:.;- f I •,' l T Y i N l-1 I C f:: U C U F: I E :;:: L 'f E :::i / !-H) J l i ! 

ENC:fd.iY; 
:~, c T I 1•1 I ·r Y : 
ACllVITY ONE 3!GMAl 
H tit. I- - Ll F E : D 1 ::5 E O ,::; U 
0 E C Fi "f l l ft £ ( O • 0 •J O O (:, (; E - ,_; 1 i-i l i-i S , :, ; 1 - r· i 1.:-: •• •:_; '.~ 

Tit1E OF SOUhi..;E:: C~,;LJ . .t-:i-::,:.,(.[U~!; J.'.~;,y_, 
DECAY TIME! 4,08J8u0~+0~ MlN~ 

£~FICIENCY - l.1514S2f-02 (+- l.!d05J2£-0~~ 

F'E11l{ :i 
ENH:GY: 
i) C 'i I 1•1 I 'i l : 
ACIIVI1r UHE SlGMA: 0.0000µ0i-01 
HALF-Ll~E: U462.6 
DECAY TlME C ~.Od~duoE~0S Ml~S,:: 

EFF:J:CIENCY = •1,6:!'.:i2'.:!3E·-•:•~ {+- ::.•.:;;'il,JC•l.!.i·< .. :.c 

F'~t~f{ J 
ENE~W Y: 
ACTIVIlY! 1,j9JOOOE+02 
ACTIVITY ONE SIGMA: 0,U000U0~-01 
HALF-LIFE: U271,8 
DECAY TIME ( 4.087~00E+05 M!NS,l! 

£1-'FICIENCY = /,0'?1829£-,(;2 (t- s.2•.::.::i•io:;;,E·- 1)':) 

Jj 

ENERGY! 165.853 
ACTIVITY: 1,940U00f+01 
AC11Vl1Y ONE SlGMA: 0,000000E-01 
HAI F-1 JFF.: n1.·p,.i,,.; 
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. '.-~. 

.-,• .. ,• 

.,. 

WHC .. SD-WM-DP-045 
REV 1 

L' L ~-: (i r I J. i·! c ( •1 , C· ':i ., 8 'J ·) I:.·! ·:· :::_; :·i 1 i'-1 S , ) ;: 
~~F!LlE~CY - 5,0?9618E-02 '+- 3,270~25E-03~ 

~HERGY! 391,662 
ACT1v1·ry: 6,101000E+02 
nCTlVlTY O~E S!GMn: {:-. 0 1~'• 1::C·OOE-'Jl 
HALF-LlFEI D!J~,0? 
Q~C~Y llME. < ~.0S7800Et0S M!HS,)! 

EFf!C!ENCY - ~.175033E-02 (+- ~.t6?516E-04i 

E !\~ E F~ !3 "•( t :5 1 3 ., 7 7· 1: • 

t1 c. f I I.) J: "j' y : 1 • (if. 3 •:\ (l ~_., E + lj 2 
nC11ViTY ONE SIGMA! 
HALF-LIFEI D61,8q 
DEC~r flHE t 4,027800Et05 MIMS,J! 

EF~!CIEHCY -- 3,31~401E-02 !+- 5,326131E-01) 

!="F1·"!i'.: i~ 

:: !·! E ,~: (:' Y 1 
!::, C T I :.,1 I T y : 

~CT!V!lY 0HE SIGH~: 0,000000E-01 
H~LF-L!~EI D11020 
.0 E C ti Y T ! i"l E ( ., , 1) 8 7 8 (\ 0 E ·I· (I 5 M I i'! S , ) ~ 

~~FlCIENCY - 2,8528971:.-0~ <+- 9,?1~840E-05~ 

P!::.t,1;_ '1 
E1'-!!::F:GY; 
ACTlVITYl 1,711000Et03 
nCllVITY OHE SIGMA: 0,000000E-01 
HnLF-LIFE! D10t,61 
(tEt:t-,Y fIME 1. 4, 1)8?8<;,ot::+ 1)5 MINS,:-: 

EFFICIENCY - 2,066866E-02 <+- 1,3~6614E-04) 

PEt11:; :l 0 
EHEEGY: 11'.~3: :>10 

Ac·rr~!I( 0NE SIGM~! 
HALF-LIFE! ~1925,3 
DE t: h y T I 11 r.. < 11 • •') s 7 s·o t_1 E •H-' 5 M rn s . > : 

~fFIC!ENCY - 1,72~~4?E-02 C+- 6,099B83E-03) 

F'E(,/ l 1 
ENERGY! 1332,300 
AC'flVITf! 9,281000E+02 
ACTIVITY LINE SIGMA! O,OOOOOOE-01 
H~LF-LIFE! D1925,3 
DECt-1Y THI!::< 1,08?800E+05 MINS,):: 

~FF!CIENCY - 1,S74303E-02 (+- 5,?37~85E-05> 

:t :.! 
F. 1·! EF: I.:-~- : 1e36 • 11 (> 
M; I l 1.! I T"i' ! 
t, C ·1 .L 1.J I '! ·, 1:.1 /-i E 
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~FF!ClENCY = 1,247290£-02 (+- 8,695036£-05) 

SYSTEM EFFICIENCY COEFFICIENTS, PART 2 
~.:· : ··. ._·, 

•.,,,·.• 

-: ;·.' 

.·•~ 
·t-r.,r, 
'·£:~ 

;:{~' 

·.,,:-. ;'; 

LOGCEFF> - 9,202042E+Ol - 6,132777E+01tLOG(EJ + 1,500303E+01*LDG(E)-2 
- 1,6342&2E+OOtLOGCE)"3 + 6,608717E-02*LOG(E)-4 

WHC .. SD•WM-DP•045 
REV 1 
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r 
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.: ... 
~·· 
·; 

. !· 

__ ;....·•· 

..... 

. } 

.... ' 

. .:·· ~ .... ~- .. : .. 
·., ~ :- : .. : •, · ...... . 

. · .. ,· '. 

··:.:-. 

Serial No. Sample Pomt 

·E> 8608. ~2172 H&RWC .· 
Oe1ermmauon MelhOd/Slandard 

GEA-SOIL LA-548--121 
Sample S1z11 . ' -·:' 

____ G 'OF·SAMPLE 
Remarks. C<1lcu1a11ons. Resuna, 

,.,+ I..,, I 

AnaJvst • 3 

Hrs 

. .. : ' •'·• ... 
' _..-: : i/ ... ~ .... :: . . . . 

·. ····• ... 
: ·. -~ ,, ·' ;! .:. .... 

• :•:,•:•:•••I 

i· • 

. '· ·_;: ' 

.:l\/:··:;· 
Time Issued Priority 

4-12-83 12:58 25 
Charge Code Reruns 

PC41G 0 
Customer ID 

0069WQL 

Analyst• 4 Analyst· 5 

11•• HIS 

....... 

.: : ~- ' ... 
... •·i:.: 

, .. 

. ; •, 

•: .. 

~· . ., ·.· .. 

,· . . ,,::,{ .• .. 
. ,· ·-:.·,_:·.' 
'·.•· ... 

• •• I , .: ·: ... 
. ·· .-. :r 

u, 
~ q 
0.. 
C 
:i ;:· .. 
~w ca:, 
en 
0 :c 
~ 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
,)/ 
'I'· 

GAMl1i~ S F' E C T R U M 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
CANBERRA SPECTRAN-F V2,06 SOFTWARE 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 

WHC-SD·WM-OP-045 
REV1 

16-APR-93 11:30:34 

r=iNALYSIS F' A R A M E T E R S 

MC{1 UNIT NUMBER: 2 / 
DETECTOI,: NUMBER: .. -~ / 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 

ADC UNIT NUMBER: 3,0 
GEOMETRY NUMBER: 42 

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85,0% 
IDENTIFICATION ENERGY WINDOW: +- 1,50 KEV 
ERROR QUOTATION! 1,96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET r\N r,L y,:3 I ::3 1=:ER F O l,:M E~ D 

:< :,i SPEC H: ,; L DAT t, RE M1 D I R EC TL Y FF: D M M ULT I CH M! NE l. ti N h LY 2 E r: fl N l t 

. ,· .. "\· 

ANALYZED BY: JLA 

SAMPLE DESCRIPTION: E8608-2172 
GEOMETRY DESCRIPTION: 42847-A 22cc LIQ 
SAMPLE SIZE: 1,0000E+oo EA 
STANDARD SIZE: 1,0000E+OO EA 
ANALYSIS LIBRARY FILE: ANLOOO 

/ CONVERSION ~ACTOR: 1,0000EtOO 

COLLECT STARTED ON 14-APR-93 AT 19:42:00 

COLLECT LIVE TIME: 
REr-iL TIME! 
DUiD TIME! 

:~:ooo ,. SECONDS 
3:Li3B, ::3ECOND::3 

5 ~ '?0 '..'-~ 

DECtlYED TO O. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 24-SEP-92 
EFFICIENCY CALIBRATION PERFORMED ~3-QCT-i~ 

BEST AVAILABLE COPY 
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.~TI; 
·>~ 

-~'!!!!'.•. 

'~·:::: ~ 

-J~ 
·,-~ 
-~ 

i~ 
~~:!:. ·:g:; 

222-8 COUNTING ROOM WESTINGHOUSE HANFORD 

PK CENTROID 
CH~1NNEL 

1'? 54,28 

3? 
4? 
c:__ , 

r I'), 

O! 
. ? '? 
8? 
9? 

:1.0C 
:l () B 
11C: 
11B 

l'.2? 

13? 

!59i55 
,;:,-4 if 2? 
?3.09 

115,79 
11'i,29 

145,-78 

15'":)t,60 

ENERGY 
KE!J 

29 {-52 
31,8:3 
36,29 
42, ,61 

48 ❖ 86 

56f21 
c.-..... •' ... 
.! I-; C::-.:+ 

73r02 

75 V 2:5 

fWHM 

1. ]!i' 
1, 39 
1, 37' 
1, 39 
1. 42 

1 Q·' - • ,_.1 .. . ... -, 
j. 'i I . .}/ 

1.07 
1 • 07 

1, 16 

1, 15 

BACKf3ND 

COUNTS 

.:\8885, 
503'.."5C, v 

51633~ 
54061, 
38759. 

115712, 
48232. 
42593v 
-re:- IO 0 
~._JO.._, It 

3010·L 

30340 \· 

298}6 ,. ~ 

2940,~ r, 

NET Al~Er:1 

COUNTS 

22360+ 
'.30,6S(;i ~ 

20092,..~- 7 

47922, 

·· .... · .. ·. 
• . .' 

16-APR-93 11t30:34 

WHC-SO-WM-OP-045 
REV1 

"/ 

"' 

40 'I(? 
33 :' :::-1 

··:.• ,:.: 
,I.,\ .. , 

NU,_; I...:: DE :::l 

23.;-4 TE-.. 1:·.::::;H 
1 / •'j, I I ·••, "'' '\" 
.... _ \·,.;,. : .. _;- :.~ .•• :, .. ::, i1 

EU./GD··-X :• 

PU--::.::~\El 
1c .. ,? u---23.4 

81152. 61,0 
12045, 43,l 

213667. 3,3 AM-241,U-237, 
EU-1'.'5~5 

2049, 16,7 PU-241,W-187, 
57, 31,3 TL-208X 

3676, 14,5 AM-243A~ 
140. 29,8 PB-214X, 

3580v 
TH-22:3 :.' 
TL.-208X 

20945, :5+-.? CS-:!.3t,1 

BEST AVAILABLE COPY 
EU-155, 
F.U-11Y5ti? 
PB-214Xi• 

:L c:)N 
1/N 
1BN 
:L '·? 

3?0t25 
373 ·> 13 
377t50 
~-9 t., t l G 

22C :L201-:-32 

.2::3C 1209~-'1? 

2~.:i? 1323741 

1•:,_(. 
..:.u ,., -:, 
..:.. ; 

29 
30 

1385,09 
14-46,62 

1513,74 
1591,73 
17·l6,28 

1G:i¼14 

122.,~'4 

/:.. 1=: ,::, i ·-: 
·~ ·,.J ,_,? ... : 

,:S 61 , ·t 1 

,::, ·-:-·:· ·:;--: 
•~I,._;. . I 

• ~-, .t , .• , 

..:.:. ;- .: . ..:.:. 
2 ., 12 
2 ,. 12 
1 , 19 
1. ❖ :.: 3 

1 ·~ ~:: 1_::; 

1 ., ,;l6 

1. 4c, 

~ .:.. . ) ... ~ ,_,,.;_ 

1~56 

!. y 6CI 
1>59 

28998 '· 

29649 ,. 

73747 • 
t::2228+ 
87520 (· 
:-~~:;o.::.6t 

9079 ·i 

3186. 
2614, 

1992, 
1844, 
1661, 

12661.~ 

23'i0 ~ 

·.:.14,5 (· 

1 l OB,. 
4:31 :? , 

?51247, 

'.?89. 

877, 
274~, + 

EU-:L'.:i;S; 
EU-1~5:::;B:• 

1,6 EU-152,C0-57, 

15,9 U-235,RA-226 
14,8 U-235,RA-226 
!-4.? 

1'-?,? EU-·J.'Si}C 

SB-12~.5D 
24,,6 CS--L34 
/'.),.,:J r'.:,G-1:LOM~ 

NB··-·1? 
0-,4 CS-13/ 

:28,2 
22,"/ EU-154 

4,0 SB-124?!-131, 
rd3-10Bi• 
i~: U - l '.'5 4 [, :• 

12,6 ZR-95vEU-154 
1-:S,2 C:3·-134 
5,'? EU·-1'.'34E~ 

1 i ... 



31 
32 2009.27 1004,50 

2346~21 1173+01 
2548,53 1274,20 

35 2664,61 1332,27 
36 2921,05 1460,53 
36B 1460,58 
37 3193,08 1596.60 

1 i- 80 
1 <- 89 

1 ,. 86 
2+0'7 

2 .11 

,-, I", I 
~ ,:, ,._,..:, 

1347v 
:l 3 t~ 17 ❖ 

646 ·> 

348 .> 

""''} '') 
f i:_ + 

... , 1 C:• ~: 
• .:. • .;., ... ._, ❖ 

6236T 

1. -•1 , • ., r.:
Q / 0-...1" 

1:.""")'I::" 
.,_1 .. :, • .J ❖ 

ERROR QUOTATION AT 1,96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85,0% 

WHC-SD-WM-DP-045 
REV1 

C MULTIPLET ANALYSIS CONVERGED NORMALLY 
~ - MULTIPLET ~NALYSIS DID NOT CONVERGE 
? MULTIPLET ANALYSIS CONVERGED BUT GFlT 
B - ENVIRONMENTAL BACKGROUND PEAK 

.-i ·, 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0013 
BACKGROUND DESCRIPTION: BKC 
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11;ooto0 
BACKGROUND LIVE TIME: 7000, SECONDS 

c:,-)/ EU---:i.~:.54F 
4t4 EIJ-1~54G!-' 

EU····l~:;2 
2 ·) :i C0·-60 
2,7 EU-154,, 

EU-1 !:.i-4H :, 
Ni-1···22 

2 T '.:i C0-60 
10, 0 )(-40 

·EU··ll::illI 

BEST AVAILABLE COPY 
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- :._-,~ :· 

·, 

i-:<-'·:; 

- ,:.·. ,. 

222-5 COUNTING ROOM WESTINGHOUSE HANFORD 1 t.--t1e1,-• 93 

SAMPLE: E8608-2172 
DATA COLLECTED ON 14-APR-93 AT 19:42:oo 

WHC-SD-WM-DP-045 
REV 1 

DECAYED TO O. DAYS, 0,0000 HOURS BEFORE THE DF GDL.LECT~ 

I O N U C L I D E tiNh! .• YS '!' ~::· 
,lo •--' 

r, , .. 
J'\ :;;, 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA ENERGY COMPARISON 

MEASURED 

AC-228 LLD<2,28E-03 
AC-228A LLD<2.28E-03 
AC-228B LLD<9,96E-03 
AG-108M LLD<1.93E-03 

ERROR 
DEChY 

cor.:1;:ECTED 

LLD<2.28E-03 
LLD<2.:28E-03 
LLD<9 ,. 96E-03 
LLD<1,93E-03 

? l J • ... O? 
911\.:LO 

AG-110M LLD<l,25E-02 LLD<1,25E-02 /257.76 
AM-241 7,24E-01 +-2,71E-02 7,24E-01 +-2.71E-02 59,54 -0,15 

."f1:i 24: 6,1'5E 0~ +·-9,01[ 04 6,4:: ;);: : ),El1E 04 .14,,:57 O,.:L:.: 
1'.) M -- 2 'l 3 (1 ii , 11 5 E - Cr 3 t - 9 • 8 :'.. E O A 6 ., q '5 &--n-+-=-<_;...;tt-E-E;-4·---? ·th-6-t'-- :: , · .. -~ 
i1ti : .. ~:D 6,·13E 01 i ~ .. :7[ 0 .. -.;, 1:Sv··~:_~~f"· .. ·•·~T:7E•'"·0"",2----43-;-1f.)--.-·--f_:.1.~~ 
r~,R-41. LLD<4,82E-04 LLD<4,82E--04 l???: ... <:i·'l C.., 

Bf-~-14_1 

BI·-207 
BI-212 
BI-214 

LLD<1,6BE-03 
LLD<1.90E-03 
LLD<3,58E-03 
LLD<S, :~4~.._..0:3 
LLD<4,09E-03 
LLD<1,87E-02 
LLD<l. O'rE-03 
LLD<1,17E-02 
LLD<2,33E-03 

LLD<1.68E-0::5 
LLD<1,90E-03 
LLD<3 ❖ 58E-03 

LLD<5,34-E-03 
LLD<4. O'~:•E-0;, 
LLD< 1 • 8 7 E - ()"2 
LLD<1.09E--03 
LLD<1,17E-02 
LLD<2,33E-03 

BI-214A LLD<2,33E-03 LLD<2.33E-03 
BI-214B LLD<4.32E-03 LLD<4,32E-03 
BI-214C LLD<1,53E-03 LLD<1,53E-03 
CD-109 LLD<1,76E-02 LLD<1.76E-02 
CE 144 LLD<5,48E-03 LLD<5,48E-03 
CE-139 LLD<B,OlE-04 LLD<B.OlE-04 
CE-141 LLD<l,27E-03 LLD<1,27E-03 
CEPR144 LLD<l,lOE-02 LLD<l,lOE-02 

4'?'7t59 
)56'1 -t 70 

,509,3:2 
609132 

1120,2:3 
1764,~.il 

BB+o:.3 
:t?::},'.51 
J. 65, 8~:i 
l'1~i,44 
J.33+5l 

0 u 
w 
..J 
cc 
<( 
...J -
~ 
<t: 
Ien 
UJ 
cc 

C0-56 LLD<e,. 59E-04 LLD<6, 59E-04 :346, 76 tLP 
-F·C+i:J'-":'=5~·.:·,__---..i;r:-:;....,,~5~.,:,..,', E::.-,t~'• :;;2... ~-,¾,...: ·=-·-.t..1 -. :;...7 ...-:..r: .i;[-4C .;:;,:_:---5'.5r..~5;,.:,_~rEC~:i-:i• :_ ..... , --1:--:11:..,.';Ji'11 ont-~: --~-1.Jr:·t-~ ---J~. _z., _z ... Tr, tn--+.-.S-:::i ,Jt<J 4

11 "'h 3 

CU-58 
CD-60 

LLD<b,61E-04 
4,62E-02 t-1.42E-03 

LLD<-5 ,611::-04 
4,62~-02 t-1,42[-03 

CR-51 LLD<l,OlE-02 LLD<l,OlE-02 
CS-134 4,52E-03 +-7,39E-04 4,52€-03 +-7,39E-04 

CS-13,5 
CS-L3'7 
CS-138 
EU-152 
EU-154 
EU--15--Hi 
EU-155 

LLD<6.48E-04 
4,34Et00 

LLD<5,43E-04 
LLD<:L,32E-03 

1.15E-01 
1,lSE-01 
7t08E-02 

FE-59 LLD<1,23E-03 
HF-181 LLD<2,22E-03 
HG-203 LLD<9,92E-04 
I-131 LLD<1,64E-03 
I-132 LLD<2,29E-03 
I-133 LLD<1,57E-03 
I-134_ LLD<9,61E~Q4 

LLD<6.48E-04 
t-8,JOE-02 4,34E+OO 

+··-3, 60E-03 
+-3,73E-03 
t-3.42E-03 

LLD<5,43E-04 
LLD<1.32E-03 

:L,1151:-01 
1,18E-01 
7.0BE-02 

LLD< 1, 23E-03 
U.D<2, 22!::·-03 
LLD<9,92E-04 
LLD<1.64E-03 
LLD<2. 291;:-03 
LLD<1,59E-03 
LLD<9, 61 r-:--04 

t-8,30E-02 

+-3, 60E-o:3 
+-3T73E-03 
+-3,42E-03 

810.75 
133:2.50 --Oc-2:3 
1 :l 73. 24 --·O ~- 2·.·_:: 

320 ·} O{? 
?,:.?~~j,::34 ·-·Ot:l. .. ? 

604~7o ---o\.:t.a 
8lB ~ 5:t 
,:5,:51. 6!5 

1435,86 
1408,0:L 
1274,45 
·123, 10 
105,31 

H6,54 
1099,2'.~i 

482,20 
2'?9.20 
3b4,48 
t .. 57,6(? 
529,69 
847,03 

-··O • :l ,-S 

-0. 1 (~, 
--0 •. :1.? 
-0, l 4 
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-~ .. -' . : 

-~!!:~!-

--·rr.~· 
•};rt 
·:~:,: _.:. 

I-135 
~::-- 4 () 
KF:-85 
l<:F:-8!5M 
KF:-87 
~:F:-89 
LPi--140 
U:i-142 
MN-54 
MN·-56 

LLD<1,38E-03 
LLD<4,99E-03 
LLD<3,45E-Ol 
LLD<8.85E-04 
LLD<3, :i3E-03 
LLD<4.38E-02 
LLD<2.38E-04 
LLD<2.55E-03 
LLD<6,27E-04 
LLD<7,49E-04 

LLD<1.38E-03 
LLD<4 • 99E-·03 
LLD<3.45E-OJ. 
LLD<8+85E-04 
LLD<3,53E-03 
LLD<4,38E-02 
LLD<2,38E-04 
LLD<2.55E-03 
LLD<-:i.27E-04 
LLD<7,49E-04 

i'+-i
1: A--i\ ~:;,.-:_---~-~.,-tiO"tJJrtE:-tCr-;;1 ::~-~11-~--r.--zs-E - 1._1 :'::, A , 0 0 E---0-~---F-=-1-.. --2H~"r5-

LLD<3,18E-04 LLD<3,18 E - 04 

1260,41 
1460-,75 

:_i 1. 3, (_?9 
151.17 
402,5B 
220,90 

1596+20 
64:l,8:5 
s:q • B~I 
846.,76 

NB-94 LLD<:7,00E-04 LLD<7.00E-04 702,63 
NB-95 LLD<6,88E-04 LLD<6,8BE-04 7L~ 7° 

' . ~ 1 ·- ,, '") -~ \..' ,:\:-·' ~ NB 7 ~· 2 ,. -f::: 0: 1 , ~-·:: E - 6--'r.2---=2,, --tA~:t:E-tiO~'.::-+, --±1,,..,.,_,~=,..J:;i::..:::··-'--l::-.i..;,• --~--~ c) ::, 1 , ~..... l..t /If,(;'· 
j·-, r, == ~-~ ::· --~ {_)-~--f('rii C'rl:t Ef--::: :'Tl_.,,...,I 1r---:zr:, =-.1-:----, -"r .. !l":-j t,:..E •-wA-"0 2 ;.: • 0 0 E O 1 r' == 1 ,. 2:.:, I::. ·- 0 '~ 8 .~ ~ ~3--0---··-fr i""~-' .., ',7 

NF'-238 LLD<2,41E-03 LLD<2,41E-03 (_?8-4,4:5 Q 
NP-23"i LLD<5, 30E-03 LLD<5 + 30E-03 277, 60 (._) 
F'A-233 LLD<2,70E-03 LLD<2+70E-03 
PA-234M LLD<2.71E-01 LLD<2,71E-Ol m 
PB-210 LLD<2.10E-02 LLD<2.10E-02 ~ 
PB-212 LLD<1,73E-03 LLD<1,73E-03 i 
PB-212A LLD<1,72E-03 LLD<1,72E-03 C .... 
PB-212B LLD<2,81E-02 LLD<2.81E-02 ~> 
PB-214 LLD<3.40E-03 LLD<3.40E-03 ~W 
PB-214A LLD<3,40E-03 LLD<3,40E-03 6~ 

311,98 
100:1,,03 

46+50 
23S-',()0 
239,00 
300,10 
35:L,,92 
35:l ·> 9:2 

PB-214B LLD<4.62E-03 LLD<4.62E-03 00 295,21 
!='D-210 LLD<5.31E-l-Ol LLD<5.:31E+01 0 B04,00 
F'0-214 
P0--216 
F'U-239 
F'U--241 
F:A-224 

LLD·:::7, 99E+OO 
LLD<3,48Et01 
LLD<9. 48EfOO . 
LLD<3,29Et02 
LLD<l.86E-02 

:i:: LLD<7.99E+OO ~ 799,70 
LLD<3,48Et01 804,90 
LLD<9,48Et00 '1.29."30 
LLD<3.29E+02 148,57 
LLD<1.86E-02 240.99 

w 
-I 
en 
<( 
....J -
~ 
<( 
i
C/) 

. UJ 
cc 

R-A--'-~~ _;_~:; iD, ----:;-:; •• t".L22EE~0-f:'.::-+f--±1-.-.~a;.-e'.:i-t:, E:--t0Ki2!---~?;,...,,,...;:h2~e~C~· 2~++.-::l.-L ~. ~&S !"°§-.J EE-·:--4-:)-r:2--,.,----1-1-88--66.,,-,-11--GO-..::--cll-+1...:~>~:J---
F:B-88 
F:B-89 
F:N---220 

LLD<l, '-r4E-03 
LLD<3,13E-03, 
LLD<1.08E+oo 

RU-103 LLD<l.75E-03 
RURH106 LLD<2,02E-02 
SB-124 LLD<1,06E-03 
SB-125 2,23E-02 +-5,48E-03 

LLD<l.94E-03 1836,00 
LLD<3,13E-03 1031,88 
LLD<l.OBE+oo 549~73 
LLD<l.75E-03 497,08 
LLD<2,02E-02 621,80 
LLD<l. 0,6E-03 602v72 

2,23E-02 +-5,48E-03 

SB-125A 2,23E-02 +-5.48E-03 2,23E-02 +-5,48E-03 

427, 89 --0 ,. 03 
600,56 ···O,l·:~ 
427.89 -0:-03 

SC-46 LLD<6.13E-04 LLD<6,13E-04 
SE-75 LLD<1.27E-03 
SN-113 LLD<2.31E-03 
SR-85 LLD<1,51E-03 
SR-91 LLD<2,09E-03 

T(i--1:]2 
TC--99M 
TE-123M 
TE--125i'i 
TE·-132 

L.LD<4,02E-0-4 
LLD<1.80E-03 
l_LD<7. 98E-04 
LLD<B,32E-04 
LLD<2,26E-01 
LLD<8,49E-04 

LLD<1,27E-03 
LLD<2, 31E--03 
LLD<l.51E-03 
LLD<2,09E-03 
LL..D<4, 02E--04 
LLD<:1,BOE-03 
LLD<7,98E-04 
LLD<8,32E-04 
LLD<2,26E-O:L 
LLD<8,49E-04 

1120,4\5 
264, ,66 
391.6? 
513 + <79 

l3E:3.'?•4 
1121,30 
140,\:il 
15 11.00 
109.27 
228, it, 

T l-i--:--''.)')8 ::::,4JE-l'i1 t O 64E O? 3,41E-Ql .L O '4E" t· ,·> R-4, 7 ,-:._, a ·1 ·71• • 
I .- t 1:L__.:::_:_-:::_,)~.O:..;:===--=---=----:..-,._-'""'.i._~--~ ,I. ~ -- ~ ~.-. ' 

Ht 2:29 - '3, HE 01 
TH-229B LLD<3.82E-02 
TH-229C LLD<1.96E-02 
TH-234 LLD<9,57E-03 
TH-234A LLD<9.57E-03 
TH-234B LLD<2,96E-02 
TL-208 LLD<l,22E-03 
U-232 LLD<l.97E+OO 
U-235 LLD<l,45E-03 
~-235A 5,91[ 03 
U-235B LLD<5,81E-03 

5.23E o~ B,41E 01 
LLD<3,82E-02 
LLD<l. 96E·-02 
LLD<9.57E-O] 
LLD<9,57E-03 
LLD<2,96E-02 
LLD<1.22E-03 
LLD<l,97E+OO 
LLD<l,45E-03 

1,C1E 03 5,91E 53 
LLD<5,81E-03 

: ·-~.:;-;-2 3 E ·----(, f~:. o--.-tJot--= ~ 

1.01 E 93 

13?<-02 
1s;•3.si? 

92,50 
92,150 
63.30 

583,14 
270,26 
185,7:l 
105,71 
143.76 

17-5 

o.os 
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U-237 
W-187 
XE-131M 
XE-133 
XE-13·3M 
XE-135 
XE-138 
Y-88 
Y-91 
Y-91M 
ZN-65 
1-R 95 

7i:;,_0, 

WHC~SD-WM-DP-045 
REV1 

~ ----

__ ,,,-

LLD<3.79E-03 LLD<3.79E-03 
LLD<2.74E-03 LLD<2.74E-03 
LLD<3.70E-02 LLD<3.70E-02 
LLD<1,48E-03 LLD<1.48E-03 

20::i.oo 
6\35.74 
16:~.98 
81.00 

LLD(7.43E-03 LLD<7.43E~03 233.21 
LLD<B.07~-04 LLD<B,07E-04 249,79 
LLD<6,65E-03 LLD<6,65E-03 258.41 
LLD<l.76E-04 LLD<l.76E-04 1836,06 
LLD(1.55E-01 LLD<l.55E-01 1204,90 
LLD<1,61E-03 LLD(1.61E-03 555.60 
LLD<1,31E-03 LLD<1.31E-03 1115.55 

9 • 3 2 E ---O--O--S-3-+--l-1-y-. -11.!;l9c!ia~--~0~3r---'i9~.~,:,h' 2~1:!-:;.....(--0)..;·3.-z ....:±1:..:-:..lL..., lL92.: ~E.-~ =.-.o.r;.3.3 __ ~-77"5;::icio~,71"::3;---=-:--oo~ 

I I,-• .-~ - 11 - .. • 

---~---

724,20 -1.09 
743,3:1 
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S P E C T R U M A N A L Y S I S r 
\I• 
'I' 

* * * * * * * * i * * * 
* 

* * * * * * * I * * * * * * * * I * * * * * * * 
CANBERRA SPECTRAN-F V2,06 SOFTWARE 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 

WHC•SD·WM-DP-045 
REV 13-0CT-92 

P A R A M E T E R S 

i1C~1 UNIT NUMBER: 2 ✓-/ ADC UNIT NUMBER: 3.0 
42 ✓ DETECTOR NUMBER! 

SPECTRUM S.IZE: 
3 / 

4096 CHANNELS 
GEOMETRY NUMBER: 

ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR! as.oz 
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV 

12:2(>!37 

c,; .. _;; ERROr: 1]UOTATIONt 1.9,:- SIGMA UNCERTAINTY 

:Jj 
! · .. ~-1:· 
~: ;.. ··-=: ~.-.\~:., 
;,:~is 

I ;.9 
-.-·<(· 

. ,~-·-=- :,': 
.,_:··.\•.·:.-: 
~t~ .. /-:;:1 
·• ,<.• 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFO~MED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN!: 
ANALYZED BY: JLA 

SAMPLE DESCRIPTION: 42B47-A 22cc LIQ 
GEOMETRY DESCRIPTION: 42847-A 22cc LIQ 
SAMPLE SIZE: 1,0000E+OO EA / CONVERSION FACTOR: 1.0000E+oo 
ST~, N DAR D S I Z E : 1 • 0 0 0 0 E + o-·o EA 
ANALYSIS LIBRARY FILE: ANL230 

COLLECT STARTED ON 16-0CT-92 AT 1s:oo:oo 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

60C11:>. SECONDS 
6012. SECONDS 
0.20 7.. 

DECAYED TO 258. DAYS, 3.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 24-SEP-92 
EFFICIENCY CALIBRATION PERFORMED 23-0CT-92 

BEST AVAILABLE COPY 

, .. ·• 
. "'~ 

. -,-. 
- ,_,., 

·'•, 

17? 



! -.(,() 

.:Ii, 
'd.-:::&i:e, 

;~ 
ls 

·::t"n 
-~~. 

··¢ 

', 

'~ 

"', ~ ,·. , I 
'' . 

2·22-s COUNTING ROOM WESiINGHO!JSE HMffOF:D 23-0CT-92, 1-"")~..,('•♦ '..,. ✓ 

·- • ...... ,l ~ ~-' 
~ 

F' E. A K A N A L y s I s WHC-SD•WM-OP-045 

:.: :',;. : ~:\· ,: 
AEV1 

PK CENTROID ENERGY F!JHM BA'CKGND NET AREA ERROR NIJCLIDES 
CHANNEL KEV KEV COUNTS COUNTS 7. 

1 98.80 49.14 2. 18 3600. 927. 18.5 U-234 
..., 

119.47 59.48 1.12 3181. 16379. 1.8 AM-241,U-237, .,_ 

EU-155 
3 176.45 87.97 1.11 2399. 6237. 3.2 EU-155, 

EU-155,~ ,. 
PB-214X, 
TL-208X, 
CD--109, 
H'F'-175 

4. 244·. 55 122.02 . 1. 15. 2274. 4313. 4 • -2, SE-75,EU-1521 
C0-57, 
EU-154,~ 

5 273.47 136.48 1.09 2449. 532. 27.1 SE-75,C0-57 
I? 332.20 165.84 1.11 1919. .2568. 6.0 U-237,BA-139, 

CE-139 
7 559.'14 2i9.32 1.43 1399. 456. 24.5 HG-203,SE-75 
8 784.08 391.79 1.33 1223. 3191. 4.7 SN-113 
9? 1022.10 510.82 1.42 911. 264. 43.5 RN-222,I-133, 

TL-208,NA-22, 
ZN-65,RH-106 

10? 1028.55 1.42 873. 1438, 12,3 KR-85, Sr:-85 
11 1219.33 a 1.38 8.79. 304. 31+5 BI-214A, ~ 

11B 609.19, 244. 21.0 RU-103 
1., ..:. 1323.90 661.74 1.48 ·841. 11126. 2.0 CS-137 
12B 661.41 162. 28.8 
13 1796,62 898,14 1 i:::o .... , 1004. 4078. 3.9 Y-88,RB-88 
14 2347.01 1173,41 1.i6 474, 8380. 2 .2. CO-.:)• 
15 2665.59 1332,75 1.93 274.· 7953. ,., --. -~ co;...~o-
16 2922.30 1461.16 2, 15 146, 1071, 7 ,1 K-40· 
16B 1460·,58 1221. s.s 
17 353.0 • 48 1765,38 2. 11 32. 82> "':'1 "':t .... ~ ~ ~ BI-214C 
17B 17,54,79 '?4. 25.0 
18 3673.07 1836.70 2,14 72., 2364. 4 ., .. ..:.. RB-88,Y-88 

ERF:OR CWIJiAT!ON AT 1,9-= SIGMt!t BES-I A:VAILABLE COPY 
PEAK CONFIDENCE LEVEL AT 85.0¼ M 

? MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4 
B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0013 
BACKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00 
BACKGROUND LIVE TIME: 7000, SECONDS 
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..... 
Serial No. Sampla Point 

···=:.', 

.,: ... <· '.;. 

WHC-SD•WM .. OP-045 
.REV.1 

Date Time Issued . 

E 8501.-1211 ENV STD 4...:. 6-93 18:30 
Determination Method/Standard Result Units 

A1'-LIQ LA-508-113 uCi/L 
Sample Size 

500 ML 
Remarks, Calculations, Results: 

EDP E341 

STD# </ 06~/ 
STD VAL 

ENVAB 
RESULT 

~~REC 

Anelyat-2 

[;.l(&l/6-'{. 

({)/. Cfr;/1.o 

Analyst -3 Analyst• 4 

Charge Code 

R4B5C 
Customer ID 

Analyst -5 

1:.:,··.·•:-

:::.:· 
:,: 

Priority 

25 
Reruns 

0 

Hrs Hrs Hrs Hrs Hra 

Date Time Completed Lab '\Jnit Mgr 

'f~l.2-·'f 3 

·. ' ... ::i ·; 

,-,,-·-······· 

------· .. 

~-,· 

' .·· : _ ... ,; '.: ~ • .. 

. . , 

130 
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"""""'" 
--~ 

..... 

• 
..... -

SAMPLE POINT: ENV·STD. 
LAB ID#: 8501 
NUMBER OF ALIQUOTS: 3 

NET 
CPM 

ALPHA: 175.927 
BETA: 2430.820 

STANDARD 
DEV. CPM 

4.233 
86.003 

WHc-so~wM-DP-045 
REV1 

CONCENTRATION RANGES (UCI/L) 
MEAN UPPER LO\IER 

6.464E ·4 6.619E ·4 6.308E :4 
7.523E ·3 · 7.789E ·3 7.257E ·3 

DEVIATION 
PER CENT 

2.41 
3.54 

SCATTER 
ERROR 

OK .... 

181 
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Se11al No ::iample Poml Dale Time Issued 

E- 13eoa. -121.3:j f!i:trn·,c -1-1:::--9:3 .1 :?; : ::i 
Oe1erm1na11on Meinod1SIanaard Result Unots Charge Code 

A'l'-:::;OLDS LA-500-1.01 PC•llC 
Smmple S,ze Customnr ID 

___________ G O.F SAHPL!J: Ot)l3~j1;JQL 

Analy5I • 4 Analyst· 5 

Hrs 

T,nie Compleled 

.. · .. . 
. . . .... . 

f/r 
SIC; L/2-- . ;tlp~ficulation by DI! on 04-14-1993 at 19:22:56 

-.::.:.-~-_..___ _ 19 1 -inch •ount Alpha eff. : .2941 
S- a•ple siie : .4962 g Dilution : 1 

Mount I 1 

. 51642 · 

5 
0.6 = 3.18791-02 uCi/g alpha 

1-50::o 

-~.:·.-.. . ' .. -·:-·· 

Prionty 

Reruns 

0 

·: , 

~ 
0 
D. 
C ·-::e> 
~w 
Ca: 
en 
0 
::c 
~ 

1sr 
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· ...... , .. 
-~:~-
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· .. -~:.-/.:~-.:I; 
.en. 
'.,M-· 
:-97: 
.'.,;.,···:.; 

.. .-.;·! 

·--·•:/.·,.-

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS 

·RADIDNUCLIDE_Arn-241 · HALF LIFE~432 Yr TIME ZERO (HD> ________ _ 

ST.ANDA RD 
ID 

36B40A8 

36B40B7 

36B40C7 

36B40A3 

36B40B3 

36B40C3 

COUNT TIME 5 MINUTES HANFORD DATE (HD) . ~HEN COUNTED_ /6fu26 __ 

WHC~SD-WM-DP-045 
DETECTOR NO. 9 _____ . REV 1 BKG. _o. 5_ C/M 

SIZE DATE 

1 04/03/90 

1 04/03/90 

1 04/03/90 

2 04/03/90 

.-, 
,:, 04/03/90 

2 04/03/90 

SC. T 

~ 

,,0,7 5 

_@4£ 
~ -
1:{~ 

tK/ #-
------
/41 ------

COUNTS@ COUNTS@ COUNTS@ COUNTS@ 
0 DEG. 90 DEG. 180 DEG. 270 DEG. 

_J_p~JJ__ 9&065 _ 90 /) '-/ __ o/_)_'f.J~= 

J5-'?L.½ . -~-~ Js..7:..~~ !-!".-~~,_ 
J22l~_'i .2.3Ql@ ;;.3_3_1_15 23~~.z:S""~ 

63.:23"2 6 Lf;J. P2 £ 3ti?..S _£~Pf 
fl~@. .li..S...~ _1_/-55~-6' ll.6.5..6_5 
L~{J/O.c)__/6ft.~£ LfQ~{ ,6_3!iqz-- ~ , ~ 

BEST AVAILABLE COPY 

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002 

DETECTOR N,:,. '3 

RADIONUCLIDE: 
HALF LIFE: 
COUNT TIME: 
CPM BKG: 

STANDARD SIZE 
ID 

36B40A8 1 

36B40B7 1 

36B40C7 1 

36B40A3 2 

3684()83 .-, 
,=. 

36B40C3 .-, 
,=. 

Arn-241 
157784-

5 
l 

CALIBRATED BY: 

DATE TIME COUNTS ,ri 

04/.03/90 

04/03/90 

04/03/90 

04/03/90 

04/03/90 

04/03/90 

. .. . 
,··-:,• .. 

(I DEG. 

90084 

159636 

23(>125 

63232 

115406 

160402 

TIME ZERO DATE (HD) : 15897 

DATE COUNTED (HD> : 15625 

RA JONES HD 0 = 09/25/44 

COUNTS ,:rs COUNTS I!' COUNTS IE 

90 DEG. 180 DEG. 270 DEG. 

9006:;i 90124 92435 

159606 157844 158346 

230909 233449 234954 

64299 53975 54099 

115701 115536 116355 183 
164159 150356 163643 

•.· .¥ .. ·-·~ .. ·,-:- .... 



.. ·,_. :'· } . . ' ·:; :·~::-:-: . 

~ 
.. 

·::: . :-~- '-

... t.(-3-CJO WHC·SD-WM-DP-045 
·:-::_ 

~ 

·•m 
·--·~ 

'· •, : .. ~ 
.· .... ~--

·::.d' 
-~ 

:-'-~~ 

•:'~:~
.4~·-., 
~ 

d. , ·• 

STANDARD 
ID 

3E,B40A8 

35B40B7 

35B40C7 

AVERAGE, 

STANDARD 
ID 

35B40A3 

36B40B3 

36B40C3 

AVERAGE, 

STANDARD 
l:D 

SIZE 

1 II 

1" 

1" 

1"- = 

·=, II .... 

2" 

.-,11 
_·&:. _ 

.-, 11 
,=. = 

5·" 

~II: 
..J. 

5" 

:· :·, °I 36B4C>A6 

.. · :;. ~ ,-3E;B40B6 

,:··:,) ~~' 36B40C5 

• _. -~
1 ~ AVERAGE, 5" = 

NEW EFFS FOR DET 
:_:. -: 

STD AVE 
VALUE CPM 

60570 18134 

109900 31771 

.159700 4547"1 

0.2941 +/- 1]1951-

STD· AVE 
VALUE CPM 

51800 12779 

110700 23149 

161400 32427 

0.2063 +/- 1]195Y. 

STD. A'yE 
VALUE CPM 

59470 -1 

109800 -1 

160100 -1 

-0.0000 +/- @95¼ 

9 Arn-241° 

REV1 

DECAY 
CORR 

.1.· 00 

1. 00 

1.0Q 

0.0108 

DECAY 
CORR 

1.00 

1. 00 

1.00 

0.0083 

DECAY 
CORR 

1. 00 

1. 00 

1. 00 

0.0000 

1" = 

DECAY CORR 
CPM 

18193 

31873 

45620 

3.E,7 ¾ 

DECAY CORR 
CPM 

12820 

23224 

32531 

.li•o ()3 ., 
I• 

DECAY CORR 
CPM 

-1 

-1.: 

-1 

-99.92 1-

0.2941 

EFFICIENCY, 

0.3004 -

0.2900 

0.2919 

ON 04/03/90 

EFFICIENCY 

0.2074 

(l. 2<~>98 

0.2016 

·ON 04/03/90 

EFFICIENCY 

-0.0000 

-0.0000 

-0.0000 

ON 04/03/90 

2"· = 0.2053 

5" = -o. 00(>0 
--. ----------. _, ____ -------------------- -- . -------------------- . ---------- .. 

1" = 

COMPARISON TD 1988 

1.05 HIGHER NOW 

\' 'C::"°:) c. I~ 
<oos.-::;..o d./M 

1" = 

2" = 

cJ. 3 00 ~ 

0.2792 

0.1833 

.... 

S r\" '\l 
\~ \qd-, 5,- ::- \'8"'f\3(.. 

184 
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WHC-SD-WM-DP-045 
REV1 

~u./~ .. )Ula mt~~ .. 
/ . . . cfiVW~~ tfl/~ II I::; 

f" 5315 
Senal No. Sample Point • • Dale Time Issued Prooroty 

S 5340.-3336 SHIFT STn·s 
Oeterm1nac10n Metl1od1 Standard 

Pu239/40 LA-503-156 
Sample Soze 

100-10-200 ·+ /l)iJA ~F11(£" 
'(in'i!;>/ a1c:ulat1ons. Results' 

SPIKE #: r,,4 8 <(3 
SPIKE VOL . . Jno,.,r. 

Result Unols 

uCi/L 

Date Lao UM Mgr 

-i.1 

4- 1-93 0:57 
Charge Code 

STD 
Cuslomer ID 

5. 5770-61 .;.:f.~-
3. 976~-0.1 ;f;.j:.f. 

3. 9750+6~ :t:(f. 

i .J::5oo+e2 -l-H 

Analy51 • 5 

Hrs Hrs 

26 
Reruns 

0 

5•·6800•06 I I A • 10 · 83) 

185 
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WHC•SO-WM-DP-045 
REV1 

GENER AL ALPHA EN E.R G Y AN ALYS IS 
Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
S-5340-3336 . 

File ID: S05315.SPC 

Counted on: 4/21/93 @20: O 
Detector/Geometry number: 5/ 1 
Count ti me: · 30COO. Sec 

PEAK ANALYSIS 

Peak Peak height 
Initial Final 
2143.2 2179.1 

Peak center FWHM 
Initial Final 
16.000 9.705 
24.000 12.515 
12.000 12.123 
20.000 9.555 
20.000 9.599 

Tau 
Initial Final 
8.000 4.411 

12.000 4.721 
6.000 6.102 

10.000 5.330 
10.000 14.290 

IO 
1 
2 
3 
4 
5 

Peak 

62.7 64.0 
419.9 0.0 

- 3470. 4 3447 .1 
7.0 7.2. 

Initial Final 
364.890 364.890 
306.526 306.526 
267.809 267.809 
233.597 233.597 
25.375 25.375 

PEAK RESULTS 

AEA ?t!u.k Ci::11troid · Count 
IO Isotop~ · Fract: Exp. Obs. Oiff. FWHM · Rate c/m d/m 
1 Cm244 ~0.3976 5.796 5.789 0.007 0.05 38.25 191. 65' 

2 

3 
4 

5 

Cm243 - 5.786 5.789 -0.003 
9.07 Pu238 

Am241 

Pu239 
Pu240 
U 238 

0.0135 5.499 5.515 -0.016 0.06 1.30 
5.480 5.515 -0.035 

0.0000 5.333 0.06 0.00 0.00 
0.5877 5.143 5.172 -0.029 0.04 56.54 283.27 

5.144 5.172 -0.028. 
0.0011 4.200 4.194 0.006 0.05 0 .11 

DETECTOR CALIBRATICN 
Energy(MEV) = 4.074 + (0.0047;*Channel 

Energy range (MeV): 4.074 TO 6.481 
Efficiency= 0.1996 CPM/DPM 

Item 
·Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
48615-. 0 
48614.5 
48102.8 

511.6 

% Recovery 
100.000 

.. 99.999 
98.946 
1.052 

0.70 

Activity 
uCi/ea 

0.863E-04 
0.118E-03 
0.409E-05 
0.313E-05 
O.OOOE+OO 
O .128E-03 
0.128E-03 
0.314E-06 

Analyzed by: ~-------
tilti 

187 
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SPECTRUM SD5315.SPC 
1 LEGEND: RAW= MODELED PEAKS= 1,2, .. , ETC 

5 
5 

4 
..•. 4 
................... 4 

WHC-SOuWM-OP,-045 
REV 1 

• o o II o o • o e e e o e • O o Clo• O O e O O • O (I• O Cle Cle e o 8 9 O e O O e e O O O O O • 11>'0 0 e O '9 0 0 0 Cl O O O 4 

11056.3 

• o o o o o o e c, o o., o • O o O O ea. e • O O e e II O e O O • 0 II O e 9 9 0 0 GO 

0

0 0 Cl 9 • 0 O II O O Cl O O O O 9 0 • 0 II• 0 0 O O .,4 

2 
2 
2 
2 

1 

..... 4. 

1 
....... . 1 
9 9 e 9 II 9 9 a O 9 e 9 e 9 e C, Q O O O II 

a a • e a • 11 a e e a a O 9 9 o O O O O O G 

9 O •• 9 9 O"'" a e c, 0 0 0 e Cl fl OD .I 
.1 

..... 1 . 
................ ·• ... . 1 
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Raw Data Dump for AEA Spectrum: 
1 0. 0. 0. 0. 

11 0. o. o. 0. 
21 4. 6. 4. 3. 
31 1. 1. 1. 0. 
41 0. 2 • 0. o. 
51 2. . 1. 0. I. 
61 0. . 2. 0. o . 
71 0. 1. 1. 3. 
81 0. o. 0. 1. 

/":~\:.:~;; 91 1. I. 0. o. 
.:•:•,. 101 0. 2 . 0. 0. 
;,~111 0. 3. 0. 1. 
-·~ :~,,,, 121 2. 1. 4. 0. 

\it ili 3. 2. 1. 1. 
2. 3. 2. 2. 

151 3. 2 . 4. 2. 
161 3. . 7. o. 8. 
171 6. 7. 7. 5. 
181 12. 13. 7. 12. 
191 13. · 14. 17. 19 .. , 
201 20. 20. ;22. 27. 
?11 85. 72. 86. 144. 

:1 531. 628. 697. ·852. 
__ 1 2057. 2098. 2099. 2016. 
241 224. 106 .. 63. 28. 
251 0. . 4. 4. 10. 
261 10. 9. 18. 21. 
271 15. 6. 13. 4. 
281 3. 2. 3. 2. 
291 8. 13. 8. 16. 
301 31. 35. 35. 34. 
311 21. 15. 13. 11.. 
321 10. 7. 14. 7. 
331 10. 16. 21. 15. 
341 30. 48. 64. 95. 
351 327. 410. 501. 576. 
361 992. 1138. 1270. 1276. 
371 257. 149. 88. 36. 
381 0. 0. 0. 0. 
391 0. o. 0. 0. 
401 0. o. 0. o. 
411 o· .. 0. 0. 1. 

, 421 0. 1. 0. 1. 
431 0. 1. 0. 0. 
441 1. o. 0. 0. 
451 1. 0. 1. 0. 
461 0. o. 0. 0. 

. 471 o. o. 0. 0. 
--1 0. o. o. o. 

1 0. 0. 0. 0. 
:ll 1 0. 0. 

- ., 

.. - .. 

I:··. 

WHC-SD-WM-DP-045 
REV 1 

SP:SD5315.SPC 
o. 0. 0. 0. 
1. 2. 0. 2. 
3. 3. 4: 5. 
o. 0. 0. 1. 
o. o. 0. o. 
o. 1. 1. 1. 
o. 1. 1. 1. 
1. 0. 0. 1. 
o. 0. L 0. 
1. 0. 0. 0. 
2. 1. 3. 2. 
o. 0. 1. 1. 
o. 2. o. 3. 
2. 2. 0. 4. 
3. 1. 3. 2. 
o. 2. 5. 1. 
3. 7. 2. 8. 
5. 8. 7. 6. 

14. 17. 5. 15. 
13. 16. 13 .. 17. 
26. 39. 37. 48. 

168. 194. 213. 296. 
948. 1069. 1272. 1470. 

1731. 1489. 1202. 832. 
13. 5. 4. 3 .. 
8 . 9. 3. 9. 

20. 21. 28. 19. 
5. 2. 3. 4. 
5. 4. 3. 10. 

19. 23. 23. 20. 
35. 35. 36. 37. 
11. 10. 6. 6. 
13. 20. 11. 14. 
19. 18. 24. 25. 

109. 126. 158. 205. 
652. 672. 783. 813. 

1264. 1229. 1007. 804. 
13. . 4. 1. 0. 
o. 0. 0. 0. 
o. 0. 1. 0. 
o. 0. 0. 0. 
o. 0. 0. 0. 
2. 0. 1. 0. 
1. 0. 0. 0. 
o. 1. 1. 0. 
o. 0. o. o. 
o. 0. 0. 1. 
2. 2. 2. 1. 
2. o. 0. 0. 
o. 0. 0. 1. 

0. 0. 
2. 6. 
3. 1. 
1. 1. 
1. 0. 
0. 1. 
0. 0. 
1. 0. 
2. 2. 
0. 0. 
1. 0. 
3. 1. 
2. 4. 
1. 2. 
4. 2. 
1. 9. 
1. 3. 
6. 9. 

12. 16. 
27. 21. 
46. .52. 

387. 435. 
1632. 1754. 
529. 374. 

0. 5. 
17. 7. 
17. 17. 
3. 2. 
7. 7. 

28. 25. 
28. 27. 
8. 4. 

19. 20. 
19. 41. 

250. 278. 
892. · 958. 
623. 414 . 
. 0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 1. 
0. 2. 
1. 1. 
0. o. 
0. 0. 
2. 0 . 
5. 0. 
0. 0. 
0. 0. 
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COUNTS CNT TIME 

243204 
243913 
244771 
243758 
243766 

. 243637 
243514 
24 .. '1765 
243849 
214014 

5 
5 
5 
5, 
5 
5 
5 
5 
5 
5 

WHC•SD-\~M-OP .. 045 
REV1 

BEST AVAILABLE COPY 

C/M 

48631 
48773 
48914 
48742 
48743 
48717 
48693 
48743 
48760 
48799 

COINC conn 

307 
309 
311 
309 
309 
309 
308 
30.q 
309 
310 

CORR C/M 

489.'18 
49082 
49256 
49050 
49052 
49026 

. 49001 
49052 
49069 
49108 

GEOM 

0.4987 
0.5002 
0.5020 
0.4999 
0.1999 
0.4996 
0.4991 
0.4999 
0.5001 
0.5005 

.·, 
. ·. . ~. •, . 
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_ WHC-S0-WM-DP-045 
AEV1 

DET # 1 2 3 4 5 6 7 8 JUPITER II 

·>:;~~f:A~ii.t:#:,:::;:h· ::~:#.k\ _:t;:{jk±i, :~L;J:.2::;. ,;::::}&:fiw:. :•L:2,::;)d\ 1£3rtir X'.6~:;:a::_; :.:::'.'.:/4:.:::az :.: ... :f4L,4;;,:: i:.£li;.,$.:.,. ;;:_4;::;;2;s :;;:,:.Jr~:;a:.: .•. ;.:;;:::.·r:)l,.::. 

SCT/SHIFT Np "'ii 11./'1 /5/ Ill, '/,;;:(! /t./t:J JS/ J~r o,,~-- 6' J~n,4-J.-o ,· 

fYJ1,1 /{{f- Pu )/0 l'l?-q 11"1 i1r- A3?... 9'1-1 !1]/ i11 / J \ / 
D'TE Am /JC:, ,~01' 5tJ/ lsoO Jt)t./ JOO ?OJ ror / ; 7 V 

----JG? '~ttdz~~~~•'.lS~~~Yd# 
SCT/SHIFT Np A'/ g-Q / t/l )l/8' JS'}_ /J/-{o J~O /51. / / 

,VM /(l{~ Pu //0 l'llC::, 'AiG, 1~'2,,? '13/ 'A;..5 ,1ZO ~iJ' / / 
D~TE Am /JG lro?.. ~ '17 lroo Jo:s ?..Cf7 ~01.. -So, / / 

j.f.,/'7,t:/) Cm /(,O 370 1{,,,l(. 3(;,C/ 170 J"G5 IJ"~(j 'J7O j7 I/ ·· 
:.:.::.,;,u~:.::k~x:_:ji.:~_:,::;J .:~~k:.: :,:,,:.;a.,-<,L .... i;:,.12.:.: s._:_:,:a.~:.~~- _:_:_:_;:.:,3-.::.:~:_:_: :;.,;:_:~_j:,: .. id:.:.:.;:.:._;;,:, :.:.:.:.:.:xi~.:~:.❖ zt_:4:,:.:.*_:. /,.:_:_:_1_:.::;:,:: .:.:.: ... c.Jr..2,: .:...:_:_,:,~ ... _; __ :. >:.L .• 4 .. 

SCT/SHIFT Np x1-. /5"0 j 5"1.. /1-J ~ }51' I LI&/ ,s, 153 / /· 
~ /{5-(~ Pu / /0 219 l·?Zt!.7 rl?. 9 1'111 1·21.,? 1110 ,2!3 / / 

I 
DATE 

SCT/SHIFT 

J>,1t1 / g <1:r 
I 

DATE 

l/-7,./-9) 

Am /st, !Jo)' Jo?.. IZO ( 101 

370 

Np .n J</9 I<./ q ) L/'{ )5'-/ 

Pu }/CJ '7'1 Cf ?,. '). 7 ?:').Ci' :;l'.r'A 
Am /j~ JD( 1c,q 30/- ?o'-t 

Cm /(g( 370 s<o, J(.,'J 17 f 

/ 
V 

3'00 '301.. 307 / 
;r;r J70 J70: 77 // 

.J IQ 15/ iSJ 
_I / 

/ 

x1, l-1-ze, ?.. 'JI/ v· 
').. 'f?? IJ~J Zo ,Y ,. / / 

'J{;,(:; "J70 '37 I l,; /?-
:;:;::::-~::ih,;:::;-i}t;::,I:;Hi :::iif.i{: :ifi;i,;i:1:.$:W ;:::;i;;}i}iit: tfi::@;;:~:ff ::::jff ;j:•I.::4:;;: :::fa:iii.::.i1:t:E;1i11i;:~: iiEJ~~se• ;;j];fa'.~E~i.::: E::i::Xfailifo :;::;:;:;:;;::~::d:;: :!::i;:::::;zs{: ~::::;:;:;::£:;:: :~:::;::: 

SCT/SHIFT Np YJ-. }y'j j5'0 )l/9 151 /5""C1 /5";,. 154 / // 

!ih,, J{!; G- Pu //0 'l?,.CJ 1..?.8 '/4A'f ')30 :Z?.f 13'- ?.:JS' ,/ ,_,.,/ 
I / / 

DATE Am /3Co JOA ~'1'1 1'JO/ J'OJ. JOI Jo'f 7oq / / 

t--/-1.1 .. -'T3 Cm '" O ·J70 l?C,' '37 o '5"'f sC: '! 17 / 17?._ e::· f 

SCT/SHIFT Np '8'1' Jt.;C, 150 Jt./f.o ,~1. Jl/l Ir:;/ }St/ / 
'f)Ji,, I BC:r- / 

/ / 
/ / 

Cm JG I 3Co" 1rc1 11C. 7 l 7 o Jl,q 1, 70 11 I 

NOTE: Np (~7Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.l, l.l ~ 1.4) 
Pu •(~YPu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, l.l - 1.4) 
Am ( 2~

1Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.l, l.l - 1.4) 
Cm (~Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, l.l - 1.4) 

BEST AVAILABLE COPY 

-- ·-- -. ---- -- -- ~- - .... ,.- .... 
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WHC .. SD-WM-DP-045 · 
REV1 

Senal No. Dale 

E 8608.-3336 H&RWC 
Oeterm1na11on "1e1nod1S1andatd Resull Unols 

Pu239 40 LA-503-156 uCi/ 
Sample S11e 

100-10-50 
Remarks. Ca1cu1a11ons. Resulls • 4'f_(o~ ~ 0 50m J 
SPIKE #: ,'/,NJ 
SPIKE VOL.__,JJXJ~ 

Oa1e 

tf--Jo--7_ 

ML / If / 8 !J_ !1AID3 
, "''3 (,ys: sl)(u2o){tn,o) 
'Z,C 2- l 1,, :I,,..,,,."'.) 

Tome Compleled 

#J /f, v--r:1 ~ 
/.50"J/ -3 

30 

······-······· 

Time Issued 

4-12-93 13: 3 
Cnarge Code 

VOGEL 
Cus1ome, 10 

0069WQL 

--

Pnorily 

18 
Reruns 

0 

Hrs 

/'!.- . 

.r· 
152 

,.-.:- ··; .--~. 
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G. ENE RA L ALPHA ENERGY AN ALYS IS 
Rev. 1. 10 

Peak 
ID 
1 
2 
3 
4 
5 
6 

>eak 
ID Isotope 
1 Pu236 
2 Pu238 

Am241 
3 
4 Pu239 

Pu240 
5 Np237 

Np237 
6 U 238 

DATA REDUCTION REPORT 

SAMPLE 
E8608-3336 

WHC·SD-WM-DP-045 
REV 1 

File ID: SD7779.SPC 

Counted on: 4/21/93@ 8: 0 -
Detector/Geometry number: 7/ l 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 
2472.6 2479.2 
1351.6 1352.8 

Peak center 
Initial Final 

364.002 364.002 
305. 511 305. 511 
268.382 268.382 
232.756 232.756 
150.138 150.138 

FWHM 
Initial Final 
20.000 10.012 
20.000 10.642 
12.000 12.123 
20.000 9.979 
32.000 269.411 
20.000 6.978 

380.6 0.0 
6583.4 6610.3 

13.2 8.8 
.. 8.4 8.7 22.569 22.569 

PEAK RESULTS. 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0.2462 5.756 5.755 0.001 0.05 43.61 
0.1318 5.499 5.486 0.013 0.05 23.35 

5.480 5.486 -0.006 
0.0000 5.315 0.06 0.00 
0.6173 5.143 5.151 -0.008 0.05 109.36 

5.144 5.151 -0.007 
0.0041 4.640 4.771 -0.131 1.24 0.73 

4.781 4.771 0.010 
0.0006 4.200 4.184 0.016 0.03 0.11 

DETECTOR CALIBRATION 
Energy(MEV) = 4.080 + (0.0046)*Channel 

Energy range (MeV): 4.080 TO 6.436 
Efficiency= O.L•lO CPM/DPM 

TOTAL COUNT nATA: 

Tau 
Initial Final 
10.000 4.666 
10.000 5.692 
6.000 6.102 

10.000 5.739 
16.000 35.973 
10.000 11.557 

Activity 
d/m uCi/ea 

260.23 0.117E-03 
189.64 0.854E-04 

0.654E-04 
0.00 O.OOOE+OO 

639.51 0.288E-03 
0.288E-03 

70.69 0.318E-04 
0.220E-05 

0,83 0.376E-06 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total 
88970.0 
88970.0 
88573.9 

% Recovery 
100.000 

396.1 . 

- 100.000 
99.555 
0.445 

Analyzed by:........,~------._, 
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SPECTRUM SD7779~SPC 
1 LEGEND: RAW= .... MODELED PEAKS= 1,2, .. , ETC 

6 
6 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 

WHC .. so~WM-DP-045 
REV1 

• • • e • 4 ~ 
..................... 4 . 

21046.8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 . 

. ;, .............................................................. 4 

........... . 4. . 

2 
.. . 2 
............ 2 
. • ............ 2 
.• 2 

.1 

..... 1 

................. 1. 
e e o • o o o e • • • • o •· • o o • o o • • • • • o e o • 1 
......... . 1 

i.. " • .: _..,. .. ;_-;.,;. ••• - •. •·.-- ·.··:,-•_·.·, -·.·-· .. .,.; 
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WHC·SO~WM-DP-045 
. REV1 

Raw Data Dump for AEA Spectrum: SP:SD7779.SPC 
1 0. 0. 0. 0. o. o. 0. 0. 0. 0. 

11 0. 0. 0. 1. 0. 4. 6. 3. 5. 8. 
21 6. 4. 3. 5. 4. 4. 1. 1. 0. 1. 
31 1. 0. 0. 0. 0. 2. 1. 2. 0. 0. 
41 0. 0. 1. 0. 0. 0. 1. 0. 0. O. 
51 0. 0. 0. 1. 1. 0. 1. o. 0. 0. 
61 0. 2. 0. 2. 0. 2. 2. 1. 0. 0. 
71 1. o. 1. 0. 2. 1. o. 1. 1. 0. 
81 0. 2. 1. 0. 1. 2. 0. 4. 1. 3. 
91 2. 1. 1. 2. 0. 1. ·l. 1. 3. 0. 

101 2. 0. 0. 0. I. 2. 0. 2. 2. 0. 
l~; 111 o. 2. 2. 0, 0, 0. 0. 0. 1. 1. 
·~~ . 121 2 . 0 . 2 . 2 . 2 . 0 . 2 . 3 . 2 . . 1. 
..::,:2. 131 3. 2. 2. 3. ·1. 3. 4. 7. 1. 4. 

, ··i,.,:~ 141 7. 1. 4. 5. 5. 6. 12. 6. 9. 9. 
' .~ 151 2 . 8 . 5 . 5 . 6 . 2 . 4 . 3 . 1. 4 . 

:;f±;, 161 5. 4. 2. 2. 4. 3. 3. 4. 2. 4. 
~ 171 2. 7. 7. 7. 4. 8. 3. 9. 5. 10. m 181 8. 13. 9. 10. 6. 10. 20. 14. 14. 21. 
. ~ 191 13. 19. 19. 28. 32. 25. 31. 40. 30. 30. 
··,·./ 201 50. :67,: 68. 65, 81. "83. 85, 108. 131. 148; ·I 

·::,:,i 211 162. 217.'. 263. 287·. 377. 477. 545. 660. 741. 918. 
221 1070. 1254. 1506. 1771. 2137. 2457. 2828. 3185. 3458. 3793. 
231 4020. 4015. 3743. 3482. 2875. 2457. 1803. 1265. 832. 487. 
241 358. 146. 78. 44. 17. 9. 7. 5. 9. 5. 

.. . 251 6. 6. 11. 4. . 13. 9. 9. 13. 16. 11. 
•·.' 261 18. 14. 19. 26. 28. 30. 21. 24. 30. 26. 

271 12. 21. 15. 14. 9~ 17. 21. 31. 21. 25. 
281 29. ·. 26. 28. 30. 41. 56. 68. 85. 92. 140. 
291 166. 203. 220. 264. 314. 361. 405. 493. 515. 568. 
301 678. 706. 850. 765. 790. 719. 720. 595. 492. 349. 
311 262. 180. 109. 64. 51. 20. 25. 20. 5. 18 . 
321 6. 6. 3. 4. 6. 6. 10. 11. 11. 12. 
331 21. 16. 23. 28. 30. 34. 37. 32. 55. 63. 
341 55. 79. 74. 106~ 124. 171. 195. 264. 310. 409. 
351 485. 566. 606. 696. 765. 806. 860. 1000. 1047. 1211. 
361 1369. 1480. 1468. 1447. 1327. 1160. 935. 747. 517. 349. 
371 232. 116. 73. 25. 14. 4. 3. 1. o.· o. 
381 0. 0. 0. 0. 0. 0~ o. 0. 0. 0. 
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
401 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 

··'' 411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
>'; 421 0. o. 0. 0. 0. 0. 1. 1. 0. 0. 

431 O • 0 . 0 . 0 . 1. 1. 0 . 0 . 0 . 0 . 
441 1. 0. · 0. 0. 0. 0. 0. 0. 0. 0. 
451 0. 0. o. 0. 0. · 0. 0. 0. 0. 0. 
461 0. 0. 0. 0. 0. o. o. 0. 0. 0. 
471 0. 0. o. o. 1. 0. 0. 0. 0. 0. 
481 0. 0. 0. 0. 1. 1. 0. 0. 0. 0. 
491 o. 0. 0. 0. 0. o. 0. o. 0. 0. 
511 0. 0. 155 
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COUNTS CNT TIME 

242920 
242932 
242052 
243038 
242907 
242795 
243214 
243707 
242647 
241653 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

WHC .. SD-\~M-DP-045 
REV 1 

C/M CO/NC CORR 

48575 307 
48577 307 
48401 305 
48599 307 
48572 307 
48550 306 
48634 307 
48732 309 
48520 306 
48322 304 

- :·: •• ; ~ ' '. < 

CORR C/M 

48882 
48884 
48706 
48906 
48879 
48856 
48941 
49041 
48826 
48625 

.. ~ 

BEST AVAILABLE ~OPY 

GEOM 

0.4981 
0.4982 
0.4964 
0.4984 
0.4981 
0.4979 
0.4988 
0.4998 
0.4976 
0.4955 
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WHC·SD-WM-DR-045 
AEV1 

DET # 1 2 3 4 5 6 7 8 JUPITER II 

SCT/SHIFT Np f / / t./'f 
.fYit/1 I rt f- 11"1 1-1J / J ' / 

5,;/ 
I 

Cm /~O ]70 l.st;1 37 / J~G J7b 
:::::::1::::sm::::::~!N.1ill if!~;~ 'l:f 2ffi.t' l\1])i.!ttl$~l; ;;f :~!;~fi.t:f :11~11:1~;:iaM: :~ltll:':;~::::: ::.;);.,;.j);!:.l~I: 1t]:i14&ifo.! ilt.'.!t1!:1~;:1l ::;if.!::J;::;.~:~: !;;/1;;~£:;;1Jt::: :!f:;::i:!ri;~;~;::; ';:~'.:i;]lilrm::::; :::::=:1::1mm:'::=:: 

SCT/SHIFT 

.Y'M /($~ 
I 

DATE 

Np 2 / lr::-n I l/'% Jt/ 8' JS').. I 1/{p I t;o 151.. 

Cm /(,,O 370 JC,t/- 3~ '7 !7 0 :SG5 IJ~? 'J?O 

/ / 
/ / 

/ / 
J/ I/ 

SCT/SHIFT Np ~ /~O / 5"'l. ltll' /5J..' I Liff JS I 1/53 / . /"· \ 

~ /13-(~ Pu J/0 9.19 1..]d ?t).9 'lJJ :2'1.? '.1'30 1.2!3 / / 
I 

ZO( DATE Am Is~ 'rJo ;! JoJ.. / 
,. 

"'so1 JOO 30'2. 307 / 
L/-Jo ... '/J Cm /fa I . 37 / 1fcf 3~C, 370 J(pf' JiO 510 Y· /,/-

SCT/SHIFT n. 149 J'ICJ IL/'!' J 5'-/ .J 1./F 15/ /SJ / _/' Np 

.D--1i1 Jg·~ Pu )ICl ·). l, q 1'?.. 7 ?.1-.<i° ?.3'A. ~'1.C, "2.~ ?... 'J 'I v,. 
I /JC, JD/ 1CJCf · 30( '5o'f 'J.. cr51 JIYJ z():; / 

,. / DATE Am , 

L/-')./-9-:5 Cm /(p( 370 :s-~, J<i,~ 17( 1&0 s10 371 L: ~ 
,:::::::::::Q.rr;,:::::;*::;::;:i1i::::;::1:::, ::::::;w,:::: :t;11::;::;.;:::::: :;~:::1i;::~::i:1: ::::::~i::;:w:~:::1 ::11::m;::;:~1::: '1:1111;1,$.::m: :;i1;:111::;,s.*1: :i:=::i;1::i;~:;:m: ::::1:::::4$.::m::: ~::1:1:1t£::~::1:::::• ::::::;:i;i:;:~;:w:::- :::::::::1::~:J:;;::::: ::::::;;':::i:;~:;=~:;;:, 

SCT/SHIFT Np ~ }&../9 j5"0 )I.{-', /51 /5"0 /5";.. /54, / ,./ 

NH.,, I 6 G- Pu / / 0 '2. ?-. CJ 1..?. B ·J A '7 ?3 0 -;z?. r 1-. 3" ?.. f S' ./ ,, / 
I 

DATE Am / 3G, · ]OJ,. 'N1'1 -{o I JoJ.. jo I J,04 ?oq / 

~-11'-'f3 Cm /foO °570 l?C,' 370 's,cr sC::'? 17/ 17~ e::·· If 

SCT/SHIFT / 
~ I a3e,.. / 

... / / 
/ / 

Cm J(i, / JG;{;, 1Ccl 1~ 7 l 7 0 "!l,q 1, 10 11 / 

NOTE: Np (D7Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, 1.1 - 1.4) · 
Pu (~~Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 - 1.4) 
Am ( 2~1Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.1, 1.1 - 1.4) 
Cm (2~Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 - 1.4) 
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WHC-SD-WM-DP-045 
REV 1 

~✓-~~ 2cft4 

4 ,1r r,1 
Serial No Sample l'oont Oare 

S 5336.-4822 SHIFT STD~S 
Oe1erm1na110n Melh0d!Slandard 

Am241 LA-503-156 
Sample Soze 

100-10-lML 
Remarks. Calcula!lons. Resuns· 

. SPIKE # :":)'l8 4!> fl 
SPIK~ VOL~ \00£u' 
,e .;z_ 0 l) 
- CID ADJ. l 
~ HN03 M_L_-___ _ 
<gf(l 

Oare T, 

7Zl'-73' 

Result UnolS 

uCi/L 

Time Issued Prioriry 

4- 1-93 0:55 26 
Charge Code Reruns 

STD 0 
Customer JO 

Hrs 

198 
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l"I 
'p:'7 

WHC·SD-WM-OP-045 
REV1 

~l vt.. L/-.:J..1.0,3 

_ -1r() r _ '-I 
3C> 

c~~5) (d{.5'-'/7.£-~ r. ,)0_0~.D) v o 1) 

7t?- le 
;;:.. 



: ·._; 

-•-~--·~ 
::,~' 

·i:'~ 
\¢9· 
--~ 
,;i:4e::'l 
'.q:t 

.. '~~ 

.-~;' -~.:~:~~i 

. :.. ' ' 

~·- .. :·. 

Peak 
ID 
1 
2 
3 

. . . . ·: ,.'._.,_ ;. :. ·.:· -
. ,~, -.-~ · .... ' . ,:.;.- ; . 

. . ;~. ·. -:·: ': 

WHC.,SD-WM•DP-045 

G E N E R A L A L P H A -E N E R G ~EV; N A L Y S I S 
Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
S-5336-4822 

File .ID: SD8996.SPC 

Counted-on: 4/22/93@ 6: 0 
Detector/Geometry number:· 8/ 1 
Count time: 30000. Sec 

Pe·ak height 
Initial Final 
1055.4 1113.6 
780.5 880.0 
19.8 20.3 

PEAK ANALYSIS 

Peak center 
Initial Final 

297.078 297.078 
254.717 254.717 
27.325 27.325 

PEAK RESULTS 

FWHM 
Initial Final 
40.000 39.448 
32.000 16.151 
16.000 2.965 

Tau 
Initial Final 
20.000 2.178 
16.000 1.342 
8.000 9.693 

Peak AEA Peak Centtoid Count Activity 
ID Isotope 
l Th228 

Am241. 
2 Am243 
3 U 238 

Fract. Obs. Diff. FWHM -Rate c/m d/m Exp. 
0 .. 6550 5.430 5.456 -0.026 0.19 90.39 691. 51 

S.48·o s.456 0.024 
0.3438 5.234 5.257 -0.023 0.08 47.44 2342.54 
0.0012 4.200 4.188 0.012 0.01 0.17 

DETECTOR-CALIBRATION 
Energy(MEV) = 4.059 + (0.0047)*Channel 

Energy range (MeV): 4.059 TO 6.466 
Efficiency= 0.1841 CPM/DPM 

Item 
Raw spectrum 
Smoothed . 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Tcital 
65887.0 
65887.0 
68997.0 
-3110.0 

% Recovery 
100.000 
100.000 
104.720 
-4.720 

1.18 

uCi/e~ 
0 .311E'-03 
0.235E-03 
0.106E-02. 
0.530E-06 

" 

··-·.··-:-:·-.:· 
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SPECTRUM SD8996.SPC 
1 LEGEND: RAW= MODELED PEAKS= 1,2, .. , ETC 

WHC·SD~WM-OP-045 
REV 1 

3. 
1 
1 
1 
1 
1 

1 
.1 
21 
21 
2.1 
2.1 
. 2 .1 
. 2.1. 
.2.1. 
.2 .1. 
. 2 .. 1. 
.2 .1. 
.. 21. .. 

. 2.1. 
. 21. .. . 

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

;· ...... 12 ........... . 
. 1 .. 2 •.•.•.•...•.• 
. . . 1 .... 2 . ......... . 

. . . . 1 ...... 2 . ............ . 

. . . . . . . 1 .......... 2 . .. . 
. . . . . . . . . . · .. l ............ 2 . 

. . . 21 .............. . 
. 2. . . . . . . . . . . . . . . . . . . . . 1 . 

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

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

•• 0 ••••••••• • 1 
••••••••••••••••••lo••• 

1 
1 

1 

-·:--~ ··. 

5399.5 

201 



WHC·SD•WM-OP-045 
REV1. 

Raw Data Dump for AEA Spectrum: SP:SD8996.SPC 
I o. o. 0. o. 0. 0. o. 0. 0. 0. 

11 0. 0. 0. o. 7. 8. 9. IO. 17. 10. 
21 14. 21. 26. 19. 29. 32. 24. 22. 10. 24. · 
31 12. 16. 10. 7. 4. I. o. 3. 6. 3. 
41 o. I. 2. I. 2. 2~ 5; 8. 12. 13. 
51 13. 13. 6. 7. 8: 7. 7. ' ' 6. 7. 12. 
61 6. 13. 12. 10. 9. 7: 5. 8. 7. 5. 
71 14; 14. 12. 9. 9. 11. 13. 8. 7. 5. 
81 9. 4. I. 1~. 15. 14. 17; 25. 13. 17 .. 
91 29. 18. 9. 7. 11. 27. 18. 20. 26. 26. 

)i 101 13. 19. 18. 30. 20. 24. 29. 23. 33. 17. 
111 28. 34. 32. 37. 33. 43. 21. 41. 39. 40. 

-.~ 121 46. 41. 33. 42. 40. 46. 53. 39. 55. 46. 
F.f:; 131 55. 46. 55. 50. 61. 48. 61. 60. 58. 60 . 
... ,·' .. 141 65. 67. 55. 72. 86. 65. 77. 87. 78 .. 68. 

151 75. 95. 95. 93. 85. 104. 96. 97. 91. 116. ,, <:;: 
161 77. 92. 84. 111. 114. 101. 116. 135. 108. 119. 
171 117. 132. 130 .. 141. 146. 145. 151. 165 .. 143. 192. 
181 182. 166. 187. 168~ 168. -182. 198. 197. 216. 204. 
191 '197. 239·, 228. 237. 235. 2,62. 241. ,234. 265. 275. 
201 298. 283. 288. . 304. 319. 291. ll2. 334. ·296. 367 . 
211 352. · 380. 366. 347. 352. 392. 353. 404. 435. 436. 
221 433. 437. 454. 474. 442. 504. 499. 497. 494. 519. 
231 542. 523. 552. 528. 553. . 582. 593. 602. 622. 571. 
241 637. ~---620. 640. 673. 649. 678. 626. 636. 7"04~ 
251 683. 43688. 676. 687. 704. 649. 713. 634. 627. 
261 597. 585. 544 .. 480. 516. 417. 374. 397. 384. 357. 
271 416. 397. 406. 419. 419. 441. 417. 433. 396. 425. 
281 444-,¥. 511. 471. 438. 491. 499. 487. 517. 533. 555. 
291 ~41482. 551. 521. 509. 542. 552. 566. 470. 515'. 
301 528 .. 501. 482. 521. 448. 405. 345. 302. 254. 
311 199. 149. 120. 94. 83. 60. 42. 33. 30. 26. 
321 7. 7 .. 5. 1. I. 1. o. o. 0. 0. 
331 o. 0. 0. I. o. 0. 4. o. I. 0. 
341 0. I. 0. 1. 3. 1. 1. I. I. 2. 
351 I. I. I. 4~ I. 2. 3. o. I. 2. 
361 1. o. 2~ 0. I. I. 2. 2. 1. 1. 
371 2. 0. 0. o. 0. 0. o. o. 0. 1. 

381 0. 0 .. 0. o. 0. 0. o. o. 0. 0. 
391 0. 0. 0. 0~ o. 0. o. o. 0. 0. 
401 0. o. 0. o. 0. o. o. o. 0. 0. 

411 0. 0. 0. o. 0. o. o. 0. 0. 0. 

. -:·.- .... 421 0 . 0. 1. o. o. 0. o. 0. 0. o. 
431 o. 0. o. o. 0. I. 0. 0. 0. 0. 
441 o. 0. o. o. 0. 0. 0. 0. o. 0. 

451 1. 0. 2. o. 0. 0 •, 2. 1. 0. 2. 
" - _:• 461 o. 0. o. o. o. 0. o. 0. o. 0. 
. ,_. ', 

-. ·~ 471 0. 0. 0. 0. 0. 0. o. o. 0. I. 

481 0. 0. 0. o. 0. 0. o. 0. o. 0. 
491 0. 0. 0. 0. 0. 0. o. 0. 0. 0. 

. ~ -,- 511 0 . 0. 202 
·--, "\· -· 

... : ··-_, ... ;, : -·: _._ --
,,.: :· -,_:•,.•··-·· 

.. 
c: 

-·: ___ -__ ··:•.·.:-··. .,,·,. ·_:, ,,:.>.- ·•: ,. . . . '•/ · .. ,;. . ~ '.'" .. 



COUNTS CNT TIME 

243204 5 
243.913 5 
214771 5 
243758 5 
243766 5 
243637 5 
243511 5 
243765 5 
243849 5 
214014 5 

WHC-SD-\1/M-DP-045 
REV 1 

C/M cotNc conn 

48631 307 
48773 309 
48944 311 
48742 309 
48743 309 
18717 309 
48693 308 
48743 309 
48760 309 
48799 310 

conn CIM 

48938 
49082 
49256 
49050 
49052 
49026 
49001 
49052 
49069 
49108 

GEOM 

0.4987 
0.5002 
0.5020 
0.4999, 
0.4999 
0.4996 
0.4994 
0.4999 
0.5001 
0.5005 

BEST AVAILABLE COPY 
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·.·•;'cf 

. · .. •. ·_;-~ 

WHC•SD~\'IIM-DP-045 
REV1 

DET # 1 2 3 4 5 6 7 8 JUPITER II 

•;' . . --~ . 

.,.,,.,,,;;K•:•,;;;·•:-.-,~•:•:•:-.--❖.- ,-.❖;;···-· ·;•-❖--,;·:;·=···· ·':·3a-~::i··:· ·?_·:-K>i;·- ·-··:s1.:4··· ·;::···x ... 1=•-· __ .·;L4\;i<. ..• ·:_:.:~1::.h.:: :,::.<;t4:.,.:. i.<i.:.JL- .• ::: ..... x..::£, .. •.•-•.• .. •¥.""t--. ,._,_:_., .. x •. A-.,,._ 

scT/sttrFT Np f/ 1t./'1 15"! 11.1, 1:,-V l'-1'1 151 J~! Chv, .... ✓ J~f1..----'~0-
fY'rt1 /rtf- Pu )/0 1?..q 11'o/ 11r A3?.. ~'l1 13I ?..1J / J ' / 

olTE Arn /JC:, l~o7' 5tJ/ 500 'Jt)I./ JOO 50) ror / ~ / V 
lf---Jf.,L/j em Jt;,o J,o 3e,7 lrh.:r 37/ ;c,e, J7o 1tr;, ~ ·t:> 

•:•:❖ •=:;i,;<ii~>;;·:·,•·.·:·· :.:·;;;.·· ,>{i{;;;; :.FVEJ.:: :9 ;;2;··:::· ;;:;;_,);,4 .. :. :: ·X¼·;~A· htii:;'ii :: , -ii.•{· _::¢::,4 >4-:.1

:=: ..• :i·A1-... :: .. ,)h'.2:: :···,.,lt.,,Jl.· · .... .-:t\.4· .. 

SCT/SHIFT Np 2/ lt:T\ 1 ti:? Jl/~ /59.. II/~ . j~O 151. / / 
.f>i, /($(~ Pu /JO r),?.9 "A:l.(, 1~'1,,? ~/ ?-,7-,.5 ,'l?O :Z13' I/ / 

o~TE Am 13'1 l-ro1 ~ ?7 lroo Jo3 1Cf7 J01.. !o7 / / 
/,/.-/'7--'J) Cm J(,,O 370 -:Jilf- 3C,Cf !70 j'G5 IJ~~ !70 J/ I/ 

❖ •.;;;Jt,::::·;;f;r·~-·-;·:;:;--··· ···--;~:· ·:r·~;·::;< :.·.·~- ·; . .,;--- .·<:; 51 :i: '': jif,4;: :·j:~·;r ·-:..::4:;>~t; ·. · __ fl"~;~--.' ,,:.<4. •. ·~ ', ... J.L&· :_ .. ,..:-i...ii:! ::·,./ lJ.1 .. : .... kL4 _: .· 

·SCT/SHIFT No ~ J~O /')).. f/,.f3" /51· / L/Cf JS/ l/5J / / .. 
~ //J-(~ Pu J/0 1~19 1:2.?.a ~").9 1111 l'.l'l.r' 113'0 1,2!3 I/ /. 

D
1

ATE Arn /!~ 10:r Jo).. IZO ( 101 'JOO .301 -sen / /' 
L/-·;.,o--'f'J Cm /~ / 37 / 1/;,f 3(DC, J70 J(;f' J70 "J'JO // £ 

scT/SHIET Np n 1</ 9 1'-{ q 1 ,.rr , s'-1 ., LQ ,s1 ,s 1 
1 

_/ 

.,O.,yt,1 J fJ Cr Pu JI CJ ';.. l 'l 'It ?. 7 ~ J$' ?. 3 A ")..1 {;, 1"2 ~ ?.. 3 J./ 1

/,, 

o£TE Arn /JC, JD I 1"q 30/ 'jo'f ~ 'fl l?c:>J IZo J ., / 
l/-')../-q) Cm /(p( 370 J'(oG 1~'1 -:!7 t >~~ s70 '311 £;. tf:-

/ SCT/SHIFT . Np Y?-- J 1./9 /50 )'19 JS'/ I 5""a /5"?-.. J54- / , 

NJ.,,., J 6 G- Pu I I e:) 111.9 1..'J..8 ··:n, q ?.30 '2 ?.r 1,3:).. 11 IS' ./ 
I 

?.'iCf 
/ / 

DATE Arn I 3Co 10:,., 1-Zo I '-:JOJ.. 101 1°4 l?oCj / / 
/ 

/.-J-·1 . .').. --Cf3 Cm I Coo ·J70 11e,, 370 lsC,'f s'=i 17/ "?7'J... L., f 
::::=:'~:\J'J·~:,::::~~·~:::::1~-:i-;:';:::::::::-:~:·lffi;t:• ·t::::;·5·'];·E;'.::: 1::::;:::i~ft;/~!:= ::-:-i:::l~:'fj'j\: :::::::;';'di1·i·:Wi:i: •;;:::::::~;t[fi::: :;\;';-::!:i:1ti~;:; ·:·::::ii:!!tm~:::::_ i(lii':~'i:~:-{::;: )':'t·:£'~';1£::::: :::-!'

1::::::11-~:::~::::: :.;:::·!:
1::f':'~·:~:::'i r:::::::::&

1}.'a··:: 

SCT/SHIFT No S""'- / 
'8ll1 J li3G- Pu } } 0 111.G, i1..? 

Am .)17 / 
Cm J(i, / Jr;, 7 l 7 o -:z.C, (f 1, 10 11 I 

L,, 

NOTE: Np ( 237Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.l, l.l - LA) 
Pu ( 23vPu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.l, l.l - 1.4) 
Am (2~1Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.1, l.l - 1.4). 
Cm ( 244Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.l, 1.l - l.4) 

/ 

BEST AVAILABLE COPY 
... 204 
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Se11al No Sample Pooni Dale 

E 8608.-4822 H&RWC~ 
Oetermma11on Me1noc2,s1andard Aesull Un,1s 

Am241 LA-503-156 uCi/ 
Sample Soze 

100-10-50 
Aema,~s. Calcula11ons, Aesulls·. {/C/(o ~ To 5'01)'1 ( 

SPIKE # :5eB4~ 0 SPIKE VOL. ___ 1<Xl_~--

Time Issued Puonly 

4-12-93 13: 3 18 
cnarge COde Reruns 

VOGEL 0 
Cus1om11r 10 

0069WQL 

~ 
rL 
0 ~-3: > ,W 
co: 
Cl) 

I 

0 
§ 



.. ·-~ 
~l 

::-~ 
-~~-

·;:~1~ 

. :"· .:~ 

G E N E F: A L ;:LF'H,1 11 N H L Y 3 I ::) 

ID 
:I. 

,:, 

F'e<Sk 

ID Isotope 
:l F' IJ 2 :, ,.(, 
2 Ti,228 

Am241 
,:, hm 2 'I;-;: 

F:ev. :I. ,. :1.,::; 

DA i r!i F: ED LI CT I ON . F: Er' Cl r: T WHC.SD-WM-DP-045 
REV 1 

Inltlal 

2166.2 
1620:-.i. 

F in,,:J 

2180~8 

ESC,,JS-4822 
. Fil~ ID: 807790,SPC 

Peak i:1-:n te ,. 
Initial 

:5.~ 4. Ul!5 
301,r)84 

Finc.:l 
.. , , ... ..,,.. 
\,(1.-=} l· .1.C•\,I 

F'Ettl, F:ESUI. TS 

F!i.lHH 

:c ,·, .i [ .. i. "'] 
..::i::~ 1-000 
:~:-·1 ,. ()O(, 
~-~ 4 (· 00 ,:) 

F .i.ndl 
,,,.. -, . .,, 
-~·: .;) +..::. ··' (1, 

:i. (t, + ,.. ~) /, 

AEii 
Frc.ll:t, 
o • o o :-! :I 

Peak C!c'n l- r·w id Cuun t. 
i•:2 l-1·.• 1:/1r1 

,. C" , - , ~,. ::J,::,oo 

() :- i)? 'i ,"-5 

r._ .:-~ F' • 

t; I• 7!".i6 
~i "430 
:S.·180 
~j • -~ ~; 4 

Ob~. 
:s • .I., 9 

5c-462 
,:- ""''·'•"\ ,_l o, .:.:, ....,1,,: 

Iilff, 
O+OOY ... ,.. .. ,_ 

- •~I • 'J .. -:, ~ 

0+018 
-()I•() 1.H 

Fi~HM 
0 , 13 
O,\i!-~ 

() :• ()6 

.. --1,.J ;- .-: • .:.: 

Ent?r::i~(MFV) "- 4+074 + ,:oJ,00•1f.,):.({Cil<::nr·,t.1l 
Ene rs~ ,·an~t• ( i-ii:?l)) i ,I, 0"/-4 TO c-, 429 

Eff.i.c.i.1:.•11r:•i .: i.l.19H,S r;Pi·l/DPM 

It.em 
F:aw ,:-P<:11:t r•Jm 

Smo,::i t.hed 
ComPO~- i Li:: f' j t. 
J~;e'.:-ir.i1.1,il~-

TClTAL COUN"T flAH1: 

Tu t,.,,:i 

50687 '"0 
5'J,:S87+0 
5046;.i, 9 

?.:: J. t- 1 

1 Ol) .. OGG 
J .. ~ .... ,..._ ~, ,. 

.L\11,.) c- \}ti\) 

(', .. ~13.:::. · 

:r r, .i t .. i. ,3 l 

:t ·.-: c-00() 

(p: \° .. i. \/ j_ t. ~:!, 

,J/111 ,.1C i ./i.;-.::: 

1 ~ .l ). 0 (· ~00~-0C, 
,:} 0 ? , 0 {; . 0 ( :i. B ~-:, r. - ::., :3 

...... .._,,,. .., 
•J "' ,I. ,·., (:i, t.' - '\-' 

0 ~ B-9~,E-O 

BEST AVAILABLE COP'{ 

206 



1 LEGEND·: 
SPECTRUM 

f.:AW •• • • 

SD77S'O, SF'C 

MODEi.ED i: TC. 

WHC .. SO•WM~DP-045 
REV1 

BEST AVAILABLE COP'f 
,;_1 
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tttt+t+.:.++3+++ • +t • +t 
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~ 
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1 
1 
J. 
:l. 
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t • • ..:.. 

, •• ('> f, 

:- t· 

(. (· <· ,. ( C. ,. ,t, i;. ;, t {• .;.',', 



~-._-.id 
·)~') 
~· 
-~ 
~ 

! . 

-F:2-w Ilat.a [lum? f'o ,, t·1EA Sr••.:!.: t, r•Jm; 

l 
11 
21 
31 
41 
31 
61 
7:L 
8 • 

.I. 

':?:i. 
Hil 
111 
121 
.i 31 
J.41 
:1.5:1. 
161 
.l 71 
1:-31. 
J. 91 
.:01 
211. 
221 
231 
241 
231 
2-:::, 1 
271. 
281 
291 
30:1. 
311 
321 
331 
341 
351 
361 
371 
:381 
391 
401 
411 
•l 21 
431 
•l 41 
4 ;:j 1 
461 
471 
481 
•191 
311 

0 V, 

O • 
1 • 
•J 0 

o. 
1 • 
1 • 
O+ 
, .. , C, 

1 • 
, . ., (-

.,,. ~· . 
•~I " 

1. 
-'-" 
.,1 • 
7. 
'"' 0. 

1 ;:; • 
28. 
29 .. 
C" • 
'-' I".\ f-

115, 
238. 
440, 
81,:., • 
586. 
:1. 7 ,, :, --,-, ..:,~ 7 .. 

731 • 
1169, 
288. 

12, 
0. 
,., 
,,.:,. .. 
,., 
...:. f> ~. 
2. 
(). 

0. 
,j" 

1. 
0. 

o. 
0. 
;._, .. 
, .. , . 
o. 
~., . 
0 (> 

0 • 

0. 
{)" 

0. 
iJ" 

o. 
0 .. 
0. 
1 ' 
0. 
•;) f> 

,., 
.a;;.. 

1; 
,;J f-

0 > 

1 • 
4 •. 
....:. . 
6 • 

1 ~~ > 
,., . 
...:.o 0, -. ....:.o" 

,. r· 0,.,, 
118, 
25:S~ 
4',11 :-
850 + 

-'183. 
1 S~_i :-

353" 
815, 

· 11 s:~, 
7()4, 

/ .. 
1,_1 , 

C'• f, 

..:.:. ~ 

4. 
,., 
~ e, 

0. 
... , . 
A 

'J • 

o. 
, .. , . 
1 • 
,,.., . 
'J. 
, .. , . 
iJ .. 

r., .. 
0' 
•,., .. 

0. 
(j 0 

1 • 
,j • 

o. 
() . 
,:, . 
0 0 

1 • 
() .. 
1 • 
.&°:· • 

,,.:,. . 
4. 
1 • .. 
-·:" 
3. 
6 .. 

13, 
20. 
.-:11 • 
82P. 
98, 

243. 
4:-36, 
9:78. , ., ~ 
.... , ... f .. 

187, 
399, 
834. 

11. ()?, 

171. 
7, 
1. 
0. 
1. 
7. 
4. 
0. 
:1.. 
0 e, 

0. 
1 • 
.... 
.,,;:,. 

0. 
,:, .. 
,j. 

1 • 
(j • 

0. 

o. 
A 'J. 
1 • 
1 • 
(j C> 

0" 
1 • 
1 • 
o • 
() . 
..:.:. . 
0. 
,j • 

4. 
o. 
.lj • 
,., 
-., . 

1 •l • 
.l4. 
:I 8, 
,18. 
?6 .. 

., ..... _ 

.! ~~ " 

246, 
31. :..'.i, 

.i:'.s.i.• 
2,11+ 
1 :•:_;' 
403, 
905'' • 

1.()''f()i-

.114, 

·l • 
C, " 
1 • 
3 • .., 
..:.. . 
2 e, 

1 • 
,j • 

0. 
A 

'J. 
1 • 
0. 
1 • 
0. 
0. 
C, • 

0. 
0. 

SF': Sil775-'(i • SF'C 

Oc 
0. 
0. 

0" 
0. 
1 • 
0 .• 
(,. 

2. 
1 • 
,j l· 

1 • 
,. 
..::. f> 

4. 
3' 
l • 

9. 
:i, 1 • 
1.l, 
,., . 
..:,", J, t 

49. 
/~j. 

146. 
294. 
54~·j:-
1·:::7 • 
,., . ,. 
/00• 

231.) :-
•l-17, 
,. • A 

"'!'•:jOJ 6 

93,.1 • 
l {>2 • 

,., 
..;; ,. 
0. ~. 
1 • 
...: • 

.... 

.:: . 
o .. 
,._, . 
0. 
o. 
1. 
1 • 
0, 
• .. } .. 
0. 
t;_,' 

0. 
0, 

O.t-

0' 
0, 
{). 

() . 
0. 
.... 
,:. . 
0. 
t:., C• 

:1 .• 

1' 
v • 
1. • 
3 C• 

3. 
,l t 

8 I 

f.: t 

,., .. 
~.:!"' 

2 ~:c ~ 
3~ .. 
88, 

149, 
;,:91, 
6Ui, 
9?1, 
;~:66 <-

·,211. , ,--, .• I 1" t 

,'89. · _.,._ 
/ ,._1 / ·,. 

Hl, c 

1 • 
1 • 
0. 
2 C• 

5, 
0 e, 

{j " 

0. 
0. 
0. 
Cl I 

o. 
1 • 
1'j C 

C, .. 

t) I· 

l • 
0, 

BEST AVAILABLE COPY 

0, 
i.Jc 

0' 
0, 
o~ 
j ' 
o. 
0' 
1' 
1 • 
.J I 

C, { 

4. 
3f 
4. 
,., 
4. 

:i. r, ~ 

11, 
1 ~: ' .. -.. ~· / ' 
:~BC 
,., .... 
:,,'). 

:i. (~, :-; l 

•• -· r\ 
,·1,"JO r· 

627 :-
..... --7,-·~, 

;~! ;,? 4 r 

23C,,. 

~53 f, 

l :;_ o:5. 
67~;, 

:J6e-
1 ,. 
Ot 
•J .. 

,j < 

0. 
1 ,. 
c, (> 

',I I 

1 • 
0 ,. 
•j t· 

0. 
0, 
:::, ~ 

0, 
0. 
0. 
A 

'J-> 

WHC-SD-WM-DP-045 
REV 1 

il , 
0, 

0' 
() l 

1 • 
J > 

1 • 

:l' 
0, 
:l (, 
1 ,. 
,,, ( 

,:. . 
1 • 
n C 

i:_, • 

0," . .. 
.1 ,·.• • . , .. _. ~·. \., ,. 
,·, / t 

-=--.... , ,., 6 

'7(), 
. """ .. ~ 
,l.f.'"i'l I 

:-;42 • 
b97 :-
.. , .. ,., 
{°' •:"' C' '> 

:t ',1 (i • 

.£: _., ~ :, 

::; •1,, I 

:i. :i. :l :·; c

~:i •7 4 :-

,-.. ---

.:ion" 
. l, 
0. 
i, t 

.;, I 

3( 
0, .. 
•.) . 
ti ~ 

0 (> 

il, 
.1 .• 

0" 
~) C• 

, .. , : 
0, 
ij .. 

C, .. 
i,_) I 

,..., C, 

() f· 

0, 

r:, ' 
1 .• 
,j, 

• -:.:· f' 

l • 
i.,.I « 

: .. : .. 
j C 

i,,.-, ~-

c,, ., . 
,-
d f 

,~'" 
:/ r ~. 

14 • 
?9, 
47, 

lOS, 
209, 
~~9. 
/ •7.' _.. :-

"i":i8, 
1 ........ 7...:. .. 

2'"16 to 

e);.:-_; I 

:I :i -tf., I 

4:-H, 
.. , .... 
--~· .-:.: ' 

0, 
0 < 

.i < 

-~ C 

,j I 

01 
o .. 
,') .. 
0, 
1 • 

1 ' 
•~,I f 

'J 

',) :-

·). 

r, I 

0. 
1, ~ ' 

c, :-
1. 
1 • 
i,.J '!' 

1. • 
, ... , 1-

() . 
4 (· 

0 <· 

•(. I• 

.:, {· 

,,} ~ 

(i .. 

.-·:.,. 

~· i-

.c} f· 

J.V ~ 

' .. 
• I./ I· 

:; J • 
(:; ... j {• 

~- (j.) , . 

.::.v~. ---~OJ• 

H09, 
630, 
193, 
) :; ~- . 
651, 

:il4'3, 
.;~·:iG" 

12 I• 

.j t 

.i • 
..:.:. ,. 
,.;. ,. 
i:.. r, 

A 
•.) !' 

. ,._,. 
•J. 
A 

',) " 
(I I• 

•,...• -t• 

\) ' 
• ... ' Go 

',.' ~ . .. , (• 

ij,. 

{j t-

iJ" 

2Q8 



.. . .. 
_::_ - .~·, :•:,_: 

COUNTS 

243204 
243.913 
244771 
243758 
243766 
243637 
243511 
243765 
243849 
244044 

.·::._; 

CNT TIME 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

WHC-SOwV\IM•DP-045 
REV 1 

C/M COINC CORR 

48631 307 
48773 309 
48944 311 
48742 309 
48743 309 
48717 309 
48693 308 
48743 309 
48760 309 
48799 310 

BEST AVAILABLE COPY 

CORR C/M 

48938 
49082 
49256 
49050 
49052 
49026 
49001 
49052 
49069 
49108 

~·· .. ,---·•··:--.. ~ .. 

GEOM 

0.4987 
0.5002 
0.5020 
0.4999 
0.4999 
0.4996 
0.4994 
0.4999 
0.5001 
0.5005 

209 



WHC-SD-WM-DP-045 
REV1 

DET # l 2 3 4- 6 

SCT/SHIFT 

~ e .. er 
DATE 

Np J?... 
Pu // e') 

Am / 3G, 101 

cm /foO 1e::1 

Am 

Cm 

J.;:, 

I:! 

·! 
}: 

I 
.' 

,, ./· ,. 
g, 

/· 
./ 

·' 

/' I' 
I' 

/ 

/ 
,/ / 

/ 
t.i; 

NOTE: Np (D7Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.l, l.l - 1.4) 
Pu (DvPu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 - i.4) 
Am ( 2~1Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.1, 1.1 - 1.4) 

\ Cm (2~Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 - 1.4) 

BEST AVAILABLE COPY 210 

- . : . ,- . , _,· .... · .. 

/ 



·• .. ,. 

. __ ;_-

WHC-SD·'NM-OP-045 
REV 1 

/}, : _ . ;/·,, /J ,Ca£ JVM d ~411t1I ~,~ . ~if?/rY 
Seroal No. Sample Point Date Time Issued Priority 

S 5336.-9374 SHIFT STD·s 4- 1-93 0:55 23 
Oe1erm1nauon Me1noaIs1anaara Resull Units Charge Code Reruns 

Sr90 LA-223-101 uCi/1 STD 0 
Sample Size Customer ID 

:50 MF~4 MT100 
Remarks. Calcu1auons. R!'suns· 

S374 BE25-2 -r'/ 
STD# S7'e?5 I- \ RESUL'.I' ,z.<lf 50 

STD VAL 2-4'3. -1-i./ %REC 'ft/, 70 

Oa1e Time Com01e1ea Lab Un,1 Mgr 

'(?., 
5•-680IJ.061 IR•10•83) 

211 

. ~ - .-:-----. ~-. 



w~• • •.; • ,•, 

.·,, .. ;•,. 

.-: 

" .. - :· . .:; ~ . '. . .. 
. '.j:'<,> ·. 

WHC-so.:wM-OP-045 
REV1 

I I / ,,, 1./-.J.i/. '1 3 V<--

3~37~ 9 -d--0 
/o 

37~ o9.s-~---- Sr Calculation by VR 011 04-24-1993 at 18:35:37 
Det 111 1 -inch 10W1t Sr eff : J899 T eff : .5469 

Saple size ·: .l 1L Dilution : 20 Hethod : 4 

HoW1t I 1 Decay ti.le : 9. 75 hrs 

353729 
--- • 20.0 : 2.33901+-04 uCi/L atro11ti111 

10 

Haunt f Z Decay tile : 9. 75 hrs 

376095 
--- - 20.0 : 2.48701Hl4 uCi/L stronti111 

10 

:, ·., ,._ .. 

~, 175" 
QF. r).IJ 

Mf. '-/ 
ltTlr. /C . \ .'1 



··-~- '-:_·.-

~:---. . .. ·. 

.. ·•,.·;. 

··-:-·'. 

WHC·SO-WM-OP-045 
REV1 

Se11~1 No Sample Po,111 

E 8608.-3801 H&RWC 
Oe1ermma11on Mernoa,S1anaa,<1 

Sr89 90 LA-223-101 
Sample Size 

50 )A.-t /OU 

Remarks. Calcula110ns. Attsuns 

SEP DATE= q~~'l-'13 
SEP TIME- o? 10 

uCi 

/, t. S")'l''1t t 
,72~.4 

Oare 

Time lssuua P110111y 

4-12-93 13: 3 18 
Charge Code Reu,ns 

VOGEL 1 
Cus1omor ID 

0069W L 

Analysr • 4 AnalySI • 5 

Hrs Hrs 

.} Jr ,,, '-1·:J. ,/·'}3 ie.. (). :33D 
1s3° 

b.T· ~33 

at.iqRt 9 ----- -
rt> 

.;?53'9_ 
/0 

f %fR()tj'-,3&>d/ 

Sr Calculation by VR on OMH993 at l6:37:(6 
Oet 112 l ·inch 1ount Sr eff : .4993 Y eff : .5501 

Saaple size : .1 1L Dilution : 20 ttethod : 4 

ttount # 1 Decay tile = 8.33 hra 

24981 

10 

9.0 = l.6(07&t03 uCi/L stronti111 

H.iuat I 2 Decay ti1ae : 8.33 hrs 

D_f. rU> 
ft,1,f f 
Mff. /~ 

25303 

10 

- 9.0 : 1.66191t03 uCi/L stronti111 

Ii 

··.· -.. ··: 
... : 

"t') 

213 
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~ .-. ~ ,:· 
.. ~- . •. 

Esr = 
'.:·"Ji.~ 
,,~~ Ey = ~-:~ 

Esr -,. 

Ey = 

L 

WHC-SD~WM-DP-045 
REV 1 

06/14/89 Det 11 Sry-90 ratios 

1" SrY-90 EFF 1" Sr-'30 EFF 1" Y-90 EFF 

0.521'3 0.48'3'3 o. 5 1t69 

2" SrY-90 EFF 2" Sr-90 EFF 2" Y-90 EFF 

0.4181 0.3'319 

• Lt899/. 5219 = 0.9387 1 " RATIDS GENERt:lTED USING 
PROCEDURE LQ-508-005. 

• 5 1+69/. 5219 = 1. 0 1+ 79 1 II 

Of.HA IN LAB NCJTEBOOI~ 
Hl·IO·-C!(-1-NB--Lt 7, VOL LH 

.3919/.4181 = 0. '3374- ' 2" P(:.'!GES 31-.36. 

0 441+3/. 4181 = 1.0627 
' 

2n 

~~~ 
I /.,,. / 

BEST AVAILABLE COPY 

~ _:. ;··.-~-- .. -~-. --

21-4 



. ;_ -. ~ . . . : 

WHC·SD·WM-DP-045 
REV 1 

··: . . ~ . 

. ·.--.. - ,., 

1 

100-K AREA BASINS 

CUSTOMER ID NUMBER 0343WQL 

·- ,:, ·- ~' .. : .· .. 

. ' ~ -- . . ·.,· .. 

215 



A11VNOl1N31Ni 3[)'1d SiHl 



Seroal No Sample Poinl Dare Time lssueo Prtorlly 

E 9324 .. -100 H&RWC 5-12-93 15:36 18 
Oererm1na11on MelhoOtSranoaro Resull Unols Charge CoOe Reruns 

APPR/OTR LA-519-151 NONE E11457 0 
Sample Size Cusromer 10 

? 0343wql 

Remarks. Calculahons. Aesulls· I 

Sample or 'rank ID?~EIJA.!1J..)/. , SUPER. 
Color and Est Vol'? IJ~PVJ.AJ /Jbllt/J 
Clar·i ty'?Nl,,.,Ji SUPER RU H 
Solids &,/n 
Phases? N°JJI! 
OTR or CPM '? L l.f 'r/1. 

AnaIys1 • 3 Analysr - 4 Analyst - 5 

Hrs Hrs Hrs 

.: 

Seroar No Sample Po,(11 Oare Time Issued Pr10n1y 

E 9324.-8740 H&RWC 5-i2-93 15:41 20 
Oe1erm1nat1on Melnod, Slanoaro Result un,rs 

u LA-925-106 G/G Rec 
Sampii, Size 

? ,./d0A.c(.-/t:1"'tl-•l"O;>,\(. 

Remarks. CaIcuIa1,ons. Resuns· 

.fp1x~.,,, ?t:J a J' 8" /., 
»11<G-//tf{., ~-~S'X.ld·'t; '-f 
, 2 t,, {t.,Z '!:'~l"o·"I) &1 )(, o u, Y · 
~:(. sz) - .2(. 

, t,o'j-p(/~/'

So t?ot;'"" 

Analysl • 2 Analysl • 3 Analysr. 4 

Hrs Hrs Hrs 

T,nie Completeo 

.. '7" ·-. ·.: :··, ···~ .•.-· • 

. ~.': _: ... ·: . 

Charge Code Reruns 

E11457 0 
Customer 10 S"tc(lO'l,0.l. 4, 

0343wql 

Analysl • 5 

Hrs 

- ·:;; -:""· ..... .--·- . -~-- :;_:. - ... ·: ;· 

2lG 

- . .. - -- . --. -;:·-. 



. ;_· 

· ... :· :. •, 

. ·, 
' -... 

- •• ".•.i.: 

Ser••I No Sample Pooni Dalu Time l11uud 

E 9324.-8700 H&RWC 5-12-93 15:36 
De1erm1na11on Melhod/Slandard 

ACD DGST LA-505-159 
Sample Srze 

? 
Remarks. Ca1cu1a11ons. Ausuns· 

JAR ID# 
GRAMS SAMPLE •.J""'"/'!, 
VOLUME ON 
COMPLETION ',, 0 L 

Resull Uno1s 

G/L 

Analysl • 3 Analysl • 4 

Hrs 

--------·· --· •• • 1•=> 
SEQUEHCE ~ _ ' _ -·-· 
WT 1 : IJ. l:)~U,:tfJ 

- C'17•1•::i I.JT .z: 0, .,;,;, •. 

., 
'\l ;, 

' 
HET IJEIGHT: . ,-' 

~-1• 5019 GRAMS· < __ _;) 

- - - I..,.~ / 
.-,,c- . 1 .-, ·' Q~ (a 2-~•: 1:ilJ • -~"- _/ 
':~~:: .... :::: •.• :.:::.,. ...... ,: . ...,.w..i. .. ~ 941 ..,,..i.,www 

Hrs 

Charge Code 

E11457 
Cus1omur 10 

.0343wg_l 

Analysl • 5 

Hrs 

•. 

' ' . 

Puou1v 

18 
Reruns 

0 

217 



WHC-SD-WM-DP-045 
REV1 

Serial No. Sample Point Date Time Issued Priority 

S 5543.-9267 SHIFT STD~S 
Oe1erm1nauon Method/Standard Result Units 

u LA-925-106 G/L 
Sample Size 

100-10-100 
Remarks. Calculations. Results: 

S267 UFlC ,1, -STD#/~838" RESULT '3.1 WJ? ~ 
STD VAL '3-01t-1- J6REC{ 0<./.8 ;z_ ~ 
SPIKE ID/VAL ~BJs/,.;i.is-<10-'tll 4 
SPIKE VOL. da::)w,L. 

Analyst• 3 

Hrs Hrs Hrs 

Oa1e Time Completed , 

5- 1-93 13:30 26 
Charge Code Reruns 

STD 0 
Customer 10 

B SHIFT 

5/1:;-~ 
,,/ 'f 
~ 'II 

,JY(~.J,~-~ )cl)( iUI u) 

~fL (lfl)-.14 

Analyst• 4 Analyst• 5 

Hrs Hrs 



. . .. 

Se11al No Sample Pooni Dall, Time Issued Pr,o,11v 
·• . I 

E 9324.-8755 H&RWC 5-12-93 15:41 25 
Ol!lernunallon Me1hoo1S1andar<1 Resull Unols Charge Coda Reruns 

ICP-SOL LA-505-151 uG/G Rec E11457 0 
Sample Sole s .. o,c,o;} 

G OF SAMPLE 
Cus1omer 10 

0343wql 
Remaoa•.Calcu1a1oons.R1tsu11s· . c~ 7.i<..Ecl s.o,~:: }.S7€..:l_ 
z,.. ?..O/s.c.,,"t.:: 1:,~ .. ,~.-,.u. L,' 11.1/5.0i'i: ~.~I 
Sr 23. tJs.a")-... ~, 7o 2" 7, ""2. 'IEoJ,/5. Cl?::. /, '+I E. ~ 
s,· 1.-z.,-,EJ/s.o,c,::: ~.S'IE. o.. /tJ,' l.8J.Er:J./5,01'1-= 1.tD'3e I 

Ill l2"1a"1£'1/S.l.)lr,::: °S'.G,7e3 Foe. 2.'17lo'/Ey/S.iY'i= ~.C,3e.3 

Z.7.~/s~o,'l~S:s<j ~C)C)~r(_ SUPER SUPER RUSH 
Analysl • 2 Analysl • J 

Hrs Hrs 

Dale Tinae Comp1e1eo Lab Unol Mgr 

g.93~¥-J'?tfs 
Cc, 'Z,o'&JE3/s.o,c,:::. '1-.!S"E.cJ.. 

Cr ?.~Si;:}./S,a,c,.::. ~, 1.i,7 e I 
S"" '-1 •. ~Ea/s.o,,~ 8. 53 e J 

&') I. 8JE~-JS.01Cj~ 3. ~-' c / 
p S,,?/€-;;.J,r,o,'J-::./,/'/E.;;J... 

S l,'oZ..e;;J.JS,01~~ 3.to3€) 
M . . 

i J.<tz.'tc3/s_oFJ::..". .i-4 G ~ 
No.. Cf 1 • 'I ls,o,°t,, .rt as 1 
f-1-:r Is , "2. Is. o1 '1 ::: :;J. CtJ:1 
f'h I ·; 

• 07 /€) S.DJ°J::. ~. / '3£..;;l. 

,· .. ·_; -·- . 

Analysl • 4, Ana1ys1 • !i 

!} <12/ . ,' 
s.o,,h.s_ '-l~c I 

... -. ' ._..~- ~. .... -.- . 

~ 
0 
d.. 
0 ·-::i> 

~~ 
(I.) 
• 0 :c 

3:: 

21~ 



Id~ntity 1: E9324 H&RWC 0343wgl Identity 2: 5.0190 g/l 10:59 AM May 14, 1993 
Task name: ALL_SIM 
Sample \Jeight : 1.0000 Solution Volume: 
on-Peak Integrations : 3 Off-Peak Integrations 

1.00 

-------------"-------------~----------------------------------------
Zr Sr Bi . Ta Sn 

(ppb) 
·48.718 

8.802 
18.067 '~~ 

,, ·-
S.D. 

~- ~::··'· 

Mea'n-
S.D. 
% R.S.D. 

Mean 
S.IL 

% R.S.D. 

,/I',; s.o. 
% R.S.D·. 

Me<1n 
S.D. 
% R.S.D. 

"Mean 
S.D. 
% R.S.D • 

(ppb) (ppb) (ppb) Cppb) 
20.052 23.631 -94.557 12.004 
3.651 0.413 27.406 18.468 

18.207 1.749 28.984 153.847 

"co 
Cppb) 

27.791 
2.268 
8.163 

"'Ca 
Cppb) 
2080.835 

2:808 
0.135 

"s 
Cppb) 
181.684 
20.478 
11.271 

;" Ti 
Cppb) 
259.428 

5.096 
1.964 

'-
Tl 

Cppb) 
272.462 
79.467 
29.166 

"'cu 
(ppb) 
785.925 

2.722 
0.346 

"er 
Cppb) 
334.696 

0.466 
0.139 

'vMg 

(ppb) 
1423.797 

6.688 
0.470 

"cd 
Cppb) 

47.728 
0.888 
1.860 

"'Li 

Cppb) 
11.136 
0.261 
2.341 

Nd 
Cppb) 

90.952 
35.861 
39.428 

As 
Cppb) 

20.746 
5 •. m 

27.836 

B 

Cppb) 
7.851 
1.332 

16.972 

" Zn 
Cppb) 
724.384 

1.888 
0.261 

u 
(ppb) 

60355.585 
221.843 

0.368 

~Na 

Cppb) 
91.426 
14.672 
16.048 

"-' K 

Cppb) 
797.224 
23.378 
2.932 

"tii 
Cppb) 
181.853 

2.720 
1.496 

Ce 
Cppb) 

14.078 
30.325 

215.404 

Mo 
Cppb) 

4.563 
1 _;700 

37.262 

'-' Mn 

Cppb) 
392.251 

2.277 
0.581 

., .,"1,•.., a• a a, c, • .. •a••••• D •a•••••••••••• 111 • • • • ••• •., • o • o• •••••a••.,••· • •,. • • •• • • • 

••• 

•. 
. ~- ....... • 

WHC-SD-WM-DP-045 
REV1 

"si 
Cppb) 
1277.207 

18.551 
1.452 

La 
Cppb) 
-162. 784 

5.126 
3.149 

\,Sm 

(ppb) 
428.228 
33.079 
7.725 

Se 
Cppb) 

69.015 
10.001 
14.491 

Sb 
Cppb) 
-100.569 

16.662 
16.568 

v AL 

Cppb) 
18425.516 

58.070 
0.315 

Eu 
~ppb) 

-4.125 
0.506 

12.266 

"ea 
(ppb) 
180.723 

0.765 
0.423 

\,Ag 

(ppb) 
13.225 
2.366 

17.892 

\, V 

Cppb) 
299.206 

5.867 
1.961 

" 

w 
Cppb) 

-6.962 
9.501 

136.479 

"Fe 
Cppb) 

24764.281 
70.108 
0.283 

"p 

(ppb) 

570.783 
50.707 
8.884 

\., Pb 

(ppb) 
1070.823 

3.262 
0.305 

Be 
(ppb) 

0.357 
0.000 
0.000 

2.2:{) 



-C!oo.~ ... --· 

........ 

•·.:-· 
. ~ ·•. . 

'"· 
Serial No. Sample Point 

. </ 
WHC·SD-WM-DP-045 · 

REV1 

Date Time Issued 

E 8501.-1211 ENV STD 4...: 6-93 18:30 
Determination Method/Slandard Result Units 

AT-LIQ LA-508-113 uCi/L 
Sample Size 

500 t--1L 
Remarks, Calculations, Results: 

EDP E341 

STD# </~65"/ 
STD VAL 

ENVAB 
RESULT 

%REC 

(;;. l( ~l( 6-'{ 

I O!u Cf 0 °2 o 

Charge Code 

R4B5C 
Customer ID 

Analyst -2 Analyst •3 Analyst •4 Analyst-5 

Hrs Hrs Hrs Hrs Hrs 

Date Time Completed Lab Unit Mgr 

r~.;_2-r 3_ 

Priority 

25 
Reruns 

0 

~--

.... --~··-···-... •······· 
·•···• 

:-1 

.__..-~···- ... 

-----
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·.,. 6. - ~ 

SAMPLE POINT: ENV·STD. 
LAB ID #: 8501 
NUMBER OF ALIQUOTS: 3 

NET 
CPM 

ALPHA: 175.927 
BETA: 2430.820 

STANDARD 
DEV. CPM 

4.233 
86.003 

WHC.-so~\'I/M-DP-045 
REV1 . 

.tONCENTRATION RANGES (UCI/L) 
HEAN t· UPPER LOWER 

6.464E -4 6.f,19E -4 ,6.308E ·4 
7.523E -3 7.789E ·3 7.257E ·3 

DEVIATION 
PER CENT 

2.41 
3.54 

SCATTER 
ERROR 

OK ... 



.... 

.... 
...... 

S,u••• Na S•mpla P0m1 Da111 Tim• lasuod 

E 9324.-1211 H&RWC 5-12-93 15:36 18 
Da1111m1na110n Muln0diS1an<1ard Rasull 1Jn,1s cnar110 coo11 Reruns 

AT MISC .LA-508 .... o I 
S..mple S11e 

G OF SAMPLE 
Remarks, Ca1cul<A110ns. ResuHs· 

• o s;c ,.,.,R 

S-.Zirll-Clt 

Tame Comp1e1e<1 

89'19- _, 
30 

_s?S".f3 (luoo){zu) 

.. :;· 

An,llysl .3 

HU 

.. .. 

E11457 0 
Cusloma, ID 

0343wql 

SUPER SUPER RUS 

..... 

Am11ys1 ·• 4 Analysl • 5 

Hra Hrs 

- 17"'·°1 J 

10 

t ~ . d. 
0 
~ ,... 
3:> ,w 
Ca: 

:,.·. Cl) 

0 
i 

..-,,······ . 

- .. 

\ 

223 



__ , 

::/.:~·/ 
·.· .. -•.: .. < 

·::·-:.:;\; 
.:_~/::ij~ 

~· 

~~ 

J?J, :1 
~-
_1xl· 

I~ I;;•••, 
~ •·.: 

I = .. -~. 
... ;.- ~ .,_.,. 

. ~:.~ .. 
. ··--·. -~ -: 

.. : ·,-, 

. __ : 

::_-·,. 
- .. 

-.. · . .i·.>· .. · .. · 

COUNTS CNT TIME 

242920 5 
242932 5 
242052 5 
243038 5 
242907 5 
242795 5 
243214 
243707 
242647 
241653 

5 
5 
5 
5 

WHC .. SO-WM-DP-045 
REV1 

C/M CO/NC CORR 

48575 307 
48577 307 
48401 305 
48599 307 
48572 307 
48550 306 
48634 307 
48732 309 
48520 306 
48322 304 

•'::· 

CORR C/M 

48882 
48884 
48706 
48906 
48879 

. 48856 

48941 
49041 
48826 
48625 

·-· .. :·_-:_.:._.~ .-:· 

GEOM 

0.4981 
0.4982 
0.4964 
0.4984 
0.4981 
0.4979 
0.4988 
0.4998 
0.4976 
0.4955 

... ·.,·.·_, 

224 



. ·, .. ,-. 

. . ~ ,.. . . :, . . :..·.·· 

. - .· 

.. ;.:, .. -, ··t· 

..... .____ .... •·. 

/ 
< 

WHC-SD-WM-DP-045 
.. REV1 . 

... , 

. -
/ 

· l/9.S-I 
Serial No. Sample Point Date Time Issued 

E 8501.-2162 ENV STD 
Determination Method/Slandard Result Units 

GEA-LIQ LA-548-121 uCi/L 
Sample Size 

500 ML 
Remarks, Calculations, Results: 

${,d.6/ ENVSTD 
EDP E:345 
EDP E34t3 
EDP E349 

II CS137 
C060 

/ AM241 

Data Time Compleled 

¥-~7'-f.3 

Analyst• 3 

Hrs 

Lab Unit Mgr 

4- 6-93 18: 3(J 

Charge Code 

R4E5C 
Customer ID 

Analyst• 4 Analyst -5 

Hrs Hrs 

Priority 
•·11· .,_::, 

Reruns 

0 

BEST AVAILABLE COPY l-,,-
-r••••• .... •••-• 

... -_, ............. . 

..... -;-..__ 

------······ . 

·!·.·.-. .-. •.~ ,·· ,.: . 

. ~ ·_ ,.: . : 

---

225 



, .. '- . 
.--. . ;; -· -~:~ .. -. ~:.-' -_,~ ~···'; . _, - ~' ,, 

::_.':··_-:;· * ;·. * * * * 
·• ·., ;j.; 

* * * * * * , , , ' *"' • ·: : : -~J 

I

-:/_: 

-/· 

;!( 8 P E C: T R U. M ,; N i'.i L Y S J B 

* 
I * * * * * * * * $ * :f. I * * * * I * I t * I i ~ * t * * * 
CANBERRA SPECTRAN-F V2.06 SOFTWARE 

24-APR-9322:10:46 

MCA UNIT NUMBER: 1 / 
DETECTOR NU"MBER ! <} _, 

SPECTRUM SIZE: 4096 CHANNELS-

WHC-SO-WM-DP-045 
REV1 

P A R A M E T E R S 

ADC UNIT NUMBERt 
GEOMET~:·r NI.IMBE"F:; 

1 ,. 0 

81 

OF:DEF: OF SMOIJ fH I NG J-"IJNCT ION: 5 
N iJ MB ER OF BA CI, GR OUN lJ C l-i ANNE L S t •~ 0 N E ,~:CH S J. JJ E OF PE 1:i1,: 
i='Ef1K CtJNFIOENCE FACTOr:: W:i ,(jJ; 
IDENTIFICATION ENERGY WINDOW:+- 1,50 KEV 
ERRIJF: QI.JOU1TIOi-!t 1,.?6 SIH~hi l.lNCEiHidiHY 

EN.tJIRONMENTAL BACKBF:OUND SUBH:ACTED 
LLD CAi..CUI..A J'I()i-1 r·E:~FtJRMC::D 
MEASURED ENERGY DIFFERENC:~S LISTED 
MUI .. TJPl..r.:T AN(iL ·rsxs PE:;-~FORriED 

SPECTRHL DATA READ DJ:EECTI..Y F-ROM ViULTICHANi-iEi. 1:'i/.1(:LY:n:R ANO; 

r• i-./AL YZEI) BY: 

3AMPLE DESCRIPTJON: E850~-?162 ENV/STD 
GEOMETRY DES CR I PT j(J N : ~:; 0 ,:, Vi I. LIQ 
SAMPLE SIZE: 3.0000~-01 LI 
ST~NDARD SIZi: 1,noooE+o0 ~A 
ANALYSIS LIBRARY FILE: ANL000 

COLLECT 

'·--' '° I •._J ··• 

,_;, DAYS? 

BEST AVAILABLE COPY 

- --·- . - - .~ --··· . 

-·. --~' ' ,-- , .. -
:_ -L'I. !..i '·· ! 

* 
* 

226 



... -. ·:~ . .-.~ 

. ··.·.:_:·.:.., ~ :. •' . 

24-APR-9322:10:46 

p F A K I• N ,:: L y ,... 
] r-

.;:) ;, 

n: CENTROID ENERGY FlJHM BACKGND NET t1REA ERROR 
CHANNEL KEV K£V COUNTS COl.lNTS .. 

-'• 

1 96.68 •18. 3 :l 1.00 1265~ 9,5~·:i. 11,7 
..::. 1322"77 661,•Hi :~ , 49 1479. 2201,:;( 1 '4 
2B 66.1. .44 1 ~:i9 • ,·.· ,..., 

d :-0 

3 2345.24 :t:172.78 1 ,84 1053. 3:i.246" 1.2 
4 ,,, , , - C"-..:..oo,:, • .;,;J.i::,, :l :{ 3 J .98 :t. ,98 224. ;z7•J,'::i, 1 <2 
:s 29~:! (), 1 ~:i 1460,iS-4 .I. 

,., . 
t,QQ 1 () 4, 806. 8. (j 

5B 1460,67 76, • .1 ~ 7 

ERROR QlJOJ"ATifJN rH l.'1.S s:rnMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

WHC-SD-WMPDP-045 
REV1 

B - EN 1) I RON MENTAi.. B1:'iCl(GROUND PF.:AK 

BACKGROUND SUBTF:ACTION F'ERFORMED USING FH F Bl-:0014 
BAO:GROUND DESCRIPTION: BKG 
BACI\GROUNO COLLECT STr• Rn:o IJN ~:~2-.JUI.-'.,!'.-: iH 14!00!-00 
BACKGROUND LIVE TIME: 60000, SFCONDS 

BEST AVAILABLE COPY 

.. ,,.·. · .. ,.····· 

NUCLIDES 

U-23-'i 
CS-1:37 

C0-60 
CO-c,G 
i(-· -'I 0 

2 £: I 



::~ 
~~{~ 

tfi 

24-APR-9322·:10:46 

SAMPLE: E8301-~162 ENV/STD 
DATA COLLECTED (JN 24-APR-93 AT 21:20:16 

WHC-SD-WM-DP-045 
REV 1 

"DECA'(f.D TO 0, DAYS, (j • 0()()0 HOims Bi::'.Fo:.;::~: THJ:-: STMH OF COLU•:CT. 

R A D I O N U C L J D E A N A L Y S I S R E F' D R T 

NUCLIDE ACTJ 1JJTY CONCENH:ATIDN rn uC:.i/1. :C 

DECAY 
MEASURED 

AC-228 LLD<4.28E-04 
AC-228f-l LLD_:<4, 28E-04 
AC-2288 LLD<4.57E-04 
AG-108M LLD<7.31E-OS 
AG-11 Ori LLD<3, 3M-:-04 

ERROR CQRRECTF..H 

L L 11 < ·1 , ? 8 E - •J •1 
L.Lll<A .2:-H-:-04 
LLD<4 • 57E-0•1 
LLD<7, ~ J E-0::i 
I_L))<:;, 3,.;E-G4 
LLii<3, 46E-{H 
LLD<l, 31 E-{H 
L L D < 1 • 3 J. E ·- 0 4 
LLD<2 • :WF..-{l?, 
LL11<6. 98E-O!:i 
LU)< 6. 0 ,.;;:-:-G 5 
LLJ1<9. 66E-{1!) 
LLD<.2, 36E-0,4 
LI.D<'2 ,9•\E-:-(i4 

L L D < 2 , 1 2 E - ·:i -~ 
LLD<6, 6?F.-:··-'.•A 
LLJ)<"i", 1:11:-:-05 
LL.D<7,, ::i :i. E -(i,'.j 
LLD<1. i"E-0:H 
L L D < 1. • 7 H: - 0 4 
LLD<S. 37E--:i•1 
LLD<2. 69E-•J-l 
L I. D < 1 • 5 °l E ·• 0 3 

l:RROF: 

Ai1-241 
AM-243 

LLD<5,46E-04 
LLD<l.31E-04 

AM-243A LLD<t,31E-04 
i!tM-243B 
i=tF:-41 
AU-198 
BA-133 
8A-139 
BA-140 
EA-141 -. .- -.cc.-., 

En·-2G7 
.BI-212 
i:iI-.214 
BI•<: 1 'H\ 
BI-214B 
?I-214C 
CD·-1 C19 

,_::[ 144 
(~.:::-13·~ 

LLD<2,30E-03 
LLD<6,98E-05 
1.1 . .0<,:- .Obr.:-05 
LLD<9. 66E-O!·i 
LLD<2.36E-04 
L LI) < 2 , 9 <H-: - 0 4 
LLD<2, 1 n-0--~ 
LLD<6,62E-04 
LLD<7, 4:.:F.-:-05-
LLD<?.;- 31E-(i4 
LLtl<1 ~ 71E-o .. 1 
i.i.D<:1, 7.t~-:-G4 
LLD<S.3?E-G4 
LLD< 2 • ,£ 9 E - (H 
1.. , . n < 1 • s -=} ::: - r, 3 
LLJ<3,23E-04 
LLD<3,33E-O~ 

~~-14l LLD<7.il~-05 
CEPR1~4 LLD<6.46E-04 
:• -56 LLD<1,09E-04 
-:O-::? l_i.D<:-1 ,2-F-:-,:.5 
C• -53 LLD<1,02S-04 
co-.~.:J 3 • 2 .•: E - -:; :? 

i:F:-Sl i_LD<S v 73E-i.i,4 
c s - 1 -::: ,;· :_ c. D < l !• o 8 r:-: •- r- 4 
(~.3-1:36 L.LD•-::.~ :-C.•'.3E-G~~ 

+- ·1 .: --1 F.:-0"1 

_, ... --....... =--.1. ~..- :,S?E-02 +-2-~f~-04 
,_: 3 - :!. ,:; ;-3 j_ i .. D < 7 .• -: ··. ::-~ - ,J 5 
:~u-1s: Li...D< 1 ~ E,:S~-- 1·;.-1 
-• 0 I - I .:_•_: - :. :1~ '' ,., ... , .... ·- ..... 

!_!_,LI•,,..:. • •':' ~~-•J...., 

:;:-u--J. ;:rf;', ~i .D--::-:; t- -~~;;:-:- 1~)5 
~u-: :i·s !_ :_ [i < 2 :• ,:) ,: ~ - 1:) .4 

~=-:.-s ~ LLD<2. 3-::: E-·'."1-1 
HF -1 ~-~ 1 L i.. 0 < :~ '" 2 :1 ;:-: - ,·) 5 
. ' - - ... ·• - oH •• , • I "", 
. ' - - ·-· ·-· :_~Ii<•=· ~7i:'.-,:::_; 

"° I•- I 

L - !. :, ! i.....L.D < 7 .4 .:: i:: - ,··•, ~-.: 
... .. - ~, 
r - • • • .... - - ... i. L D < d '"~ '""' ,:-~ ·- -:) ~ 

.. -· : __ ~ D ·· 7 :• ·.3 -~ E - ,::, '.3 
~ ... ~ ~..; . ' ·-, . _,__ ~ .. 

1-.:.....!.i'•, !., :- .: ... ,::. ·a.• .• 1-'-+ . ' ... ,• . ..... . .. ,.. .. 
~- ·- ~ ~ -.. • ;., l.. .'.I'·., l;. fo ..:, I! I.", - I.,} '"'1 

:-: ... 4 •:• i_ L [i < 3 ,_. 1J ~ E - ,_; ·1 
i{ r\· - -3 5 L. L J • .. t .. : 1 :: - :·, ·: 
;\:;: ·-3'SM '._LD•;·--· :;:~.:-:--.~:~ 

..... -... -- -- -:- - ;:- -ti,\ 

LLD<'.3;. 23F-{/ .. ~~ 
LLD<5 1o 3:.1F-•~r., 
L L D < 7 ~ 4 :i. ;:: - ,j ~ 

LLD<-=·. 4-:!,F-•J.-'.l 
LL.D<l :,(i7E-•}.-1 
:_i...D<·1 .. 2-~E-•:!5 
i. LD< 1 , •.j_:::-~; .. :: 

- ·- . •\ ~ '""f!.-f I • 

LLD< J. ·•~·:,E-•J,~ 
:... :.. ):1 < 'i. ,. 0 :..; r.~ - ,:., ~ 
;_ :_ J I • .• :t 1 .'_: '.5 C: - -~~ 4 

l .• 39:::-~~<~ +-
;_L·o..:? ~::.:-:-o:: 
LLD···~ . -~ :::;c:-,:,.-: .. 
~L.D< :!. ·· ,3-·1E--::-.-:: 
L.L:J ..:::.;; . ~ :;:.:,-.:-: 
I .. ~)) . .- :2 , ,') •::- i- - :; ... 1 
o I ,-, •' •"'\ - ,. - "", 
,_ 1.. .:...1 '• .• ..;. :- .,: •::- ~ - ') ···~ 

i .. L:J•.:3 ... :::.·:-~-•:•~ 
LL~~i ~~~-0~ 

LL~-:- JcE-0~ 
! .. L. D < ;.:, I' :: ':. ~~ - ,::. :: 

:..L.D -·- ·:::-=::-,;·· 
' . .,..._ . , .... ~ ., · ... - _. ·. .: .. -. -•.· 
:.. :_ D •. :: ,• : I '·.-: ... ,; ~ 

; __ L .:· i ·.: ~ -:~ c ,:; ... :: - .; .• • 

:_L.;'i< l .• ·=· ~-.::-•:•: 
·_ ;_ .)-. . ·' .. ..:: .~ ··: - ·J: - - ... .. - . -•.•-

.. ~. ::· - -~, ,i 

.:~ ~- E ·- ;· . ..::. 

ENE R <::'( C: r I I·, F 1'.1 k ISO I'! 
( j((-: \}) 

EXF'ECT 

9:1.1, 07 
9i.1,1.C, 
·•-""I ' ... ,"\ . .JO., "'t',.J 

43.3, :•'• 
,5J7,76 

59.:i~t 
74.67 
74,67 
43,10 

1293,64 
411. :-rn 
•• C' ,. ,. .-, 
,"~C • 11).t:: 

165.SJ 
537 i-:.27 
190.:23 
477.~)9 
569 ;- 70 --- """-/ ~/ .,. ~ / 
, ...._,... _,.... 

-:-,•.J 7 !- .;)..:.:. 

, ,., .. --ov.,. =· .,~: 

:i. :i :.::o ,-:20 
1 7 <:,4 ,. :; .l 

,.,_ ,.._ 
,..,,,., :• 'J~. 

.i .33 !• 3 .t 
. ':" .... -

,:; ._I ,• •'J, 1,.t 

1 ·'::; : 4 4 
' -- ·- .. ~ ~ • ...;:, t• \_: J. 

,3 .,~ C, 7 .. ~ . 
.. -., ., . 
.i..:.:..:: .• '·'O 
.. ' .... ·--"" ·' ._. ,• _,. ,) 

i. :~ ~ -~ :- ., 

)) ) F- r= 

>a. 
0 u 
LU 
_J 

OJ 
~ 
_J -
~ 
-~ 
Jen w 
cc 

,_\ .::. 
1 : : 3 !• _:,::. ·- ,:j . --• {J 

... •• ..:.: I., . I_/ •• __ ...,_ .... 
. ~ _, ·.: ,--; 

,"'\ !.. ::: ... • .J. 

•.-:·,-:-.1 •.:,,., 

,:} ._:. . .., -= 
l-·1 1-J~: .·; l . ---- ....... J. ,• ... ~,. -· .• : 

•· - . .... 
.l ,: ·:- ',.! 

; t): ··:: .!. 
' " ~ .... ,..., -, ,. .. 
~ '} - '7 .-.; _: 

.. ,,,.. -- ,. 
~,;i..:..:. -'-.-' 

7 ·-:: .~: ,~:! 
.J ·=- -~ . .; .-~ 

,:, C• .' ~ 7· 

-:: ·~•.:: •, {:, ... 
. 3..:? . ,) -~3 

1260.41 
t ·L.:..,:.. . 7'.J 

-: = ·.= ): 
: :_; 1 ::. ~ 
l, ~ :' ·-; .:: 

. :r : ... ·.-

•• '_J ~- __ ; 
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Ui-142 
i'1N-54 
MN-5,; 
NH-22 
NA-24 
NB-9•l 
NB-95 

1.1..D<·-1 • O:'.iE-05 
LLD<1.86E-04 
LLD< 1 • 0 r;E-0,1 
Ll..D< 1 • 2~-H-:-04 
LLD<6. G6E-·05 
LLD<3.99E-05 
I.LD<8.48E-05 
LLD< 9 • 2 ·l E - (i 5 

NB-97 LLD<4.07E-04 
NP-237. ~LD<4.61E-04 
NP-238 LLD<4.63E-04 
NP-239 LLD<3.60E-04 
PA-233 LLD<L.62E-04 
PA-234M LLD.:<2 .19E-O:~ 
PB-210 LLD<1.28E-02 
FB-212 LLD<l.21E-04 
PB-212A LLD<i.21E-04 
PB-212B LLD<1.72E-03 
PB"".'.21.4 I.LJHl .6.1.r::-04 
PB-214A LLD<1+61E-04 
PB-214B 
P0-2to 
P0-214 
P0-216 
PU-239 
FU-241 
RA-224 
RA-226 
F:E-88 
RB-89 
J;:N-22G 
F:U-1 (i3 
RURH106 
;5B-1:.-!4 
SB-~125 
SB-125H 
;5C-4,, 
S:":-75 
SN-113 
,5R-a~; 
SR-91 

LLD<2 • 75E-(l .. ~ 
u.u<s. ~-S9E+oo 
LLD<9.36E-()1 
LLD<4.95E+OO 
LLL1<6,11E-01 
LLD<1+94Et01 

. LLD< 1. 32E-(i;:i 
I.LD<l .;~-H-:-03 
LLD<:4. 26E--'.H 
LLD<3. 63E--'.H · 
I.LD<6. 4(iE-:-02 
LL.D<7 • 34E-(l5 
LLD<l.50E-03 
l.i.D<7. 46::-:-05 
LLD<2.19E-04 
LLD•-::2 .19E-O•l 
LLJJ<i. +2'.:ii:-:-04 
LLD<8.54E-05 
LLD<9.33E-OJ 
r_; __ .D<7 .·o:::E-{)5 

i_ L D < 1 • 1 SE - ,:; ·~ 
LLD<5. 1 ?E-0'.'.; 

TC-9?M LLD<4,22E-03 
TE-123M LL~<4,46E-05 
"iE· .. 125ii i..LD·<t ~5::E-02 
TE-132 LLD<3,90E-OS 
TH-228 LLD<4.?3E-O~ 
TH·-229 LLD<1,~4E-03 
TH-229B LL.D<2.j4E-03 

TH-2~{<; j_i:.D<8Y9\')E-04 
TH-234A LLD<8.96E-04 
rH-234B LLD<J.?2E-03 
;1_-2oa 1 .. r..n--:::-:, .. os;:-:-05 
~-232 LLD~1,33E-Ol 
:j-:35 LLD<3·,. OlE-•;i5 
u-~3~j:; f_i.(1-.::s .. o.1.;:.:-05 
U-235B LLD~:.76E-0~ 
.. --,- .. , 
I I • I"" oOe 

·;i-1,::) ... 

LLD<:·,. O::iE--:-,,:~ 
Li.. i) < 2 ,. ·~ :: ~-:-- ~J _.. 

-~E-l31M LLD~2,02E-OJ. 
~E-133 LLD~1,7~E-04 
( ~ ·- 1 -.:: :: f·i L. Li)-.. :::: :· J.. --l (•: - .:, .4 - . •.--.. 

1.LJ)<-1, 0~:iE··•:)5 
LLD<l. 8~F.-{i,~ .. 
LLD<l, O!ff-{H 
LI.J)<l • 2:,1:.-04 
LLD<c, • •~6E--:>::i 
LLD<::t • S"9E-0!5 
LLJ)-<8 • 48E-•:i5 
LLD<9 • 24E-O~·i 
LLD<4,07E-04 
LLJJ<4 +6H:-04 
LLD<4,63E-04 
LLD<3 • 60E-{l-~ 
LI.D<1 • 62t~:-04 
LLD<2 .19E-o;; 
LLD<l,281:.-02 
LLJJ<l, 2 lf:-,:)4 

LLD-;1 +21E-04 
LLD<1,72E-03 
LLD<1,6lE-04 
LLD<1+61E-04 
LL!1<2 • 7;:iE-O,'.!
LLJ)<S • 3?1:-:+00 
LLD<,-·. 36E-O :i. 
LLD<4 • 9:H~+oo 
LLJ)<6 .1 H:-o 1 
LU1<1. ,-<1E+O 1 
LLD<l. 32E-•:)3. 
LLD<l, 2 4[-:-03 
LL.D<•l. 26E-.04 
LLD<5 • 63E-:04 
i.1 .. 0<6 .40E-02 
LLD<7 • ;;.:iF.-{i!:i 
LLD<l , ;-)OE-v;; 
LJ.JJ<7 • 46r'.-•:)5 
LU.1-.::2, 1 ~·E-•:)•1 
LLJ)•.::2. j 9E-•:i4 
LLD<l ~2~:iC-:-04 
LLD<S .-'54E-·J5 
LLD<?. :53E-(i5 

LLD< l , l 8E...:.-:H 
LLD<:S,. 1 ;.·f:--)~) 
LI .1J<3. 7:H·: -,:;4 

LU1<>l ,. 46E'-·}'.'.i 
Li.D<t ,. :C:-!E,--.:;2 
LL!l<::i .. 90E-,J~·; 
I I-•••. --- ... _ 
LL.~1· ... '-t" 1..:-~-•J,:" 

:,.i_))-.:::~ :- ,jSfi:-05 
L L JJ < 1 " 3 3 E - ·} 1 
!..Lf1<;3 ,•).lE:...,}5 
i_i __ J:i-..::.:; :,,•j)_i:-~-•i5 

LLD--::: 1- •iSE-,:; .. :: 
i . .-L.D<:~ ·. ?' :-!E-G 4 

;_;_!f< .!. ,. 7?~=-.•)Al 
L ;_ :) .:.: ~ j : :!. 4 E - -:, J 

·---- -.... ,.::.;.•J .. 7•._1 

1:rY6~:ZO 
o41.o3 
834.83 
8-1,S.76 

1274 .. ~:=i 
1368,60 

70'2,63 
76:5.78 
657.92 

:-;o.:;o 
984.4:i --v- ..... 
-' I l • o•._1 

311. 98 
1,,01 .03 

46 =--~o 
""'·-,-. --.:,.,_,- • V'J --- ...... ,i'°.~°J'•'-''-' 

3:Sl.92 
275.21 
so-1.00 --~ -... 17"!•1\J 

?40.99 
lo6.10 . ,..._ . .,..,. 

J.Q~•::) .. '-''J 

1,,31.aa 
~49~73 

. ,.,... -~ o~,-~:-1.:. 

.. _.. ··-
,"'\ "1 .L • Ol -· - ... -_, .L IJ :- :r ";"' 

... \.. .. .. 

.1i .•: 1. !' .,v 
14•:, ·.• J .: . -- ..... .!. .. I"!' :-'._f!.,', ....... - . 
l.'-.'"!' · . ..:. .-· 

-~-, - .. 
.... _·:·-: ~ l. -::, - . ----~ . .., ... _:._,· 

.. ·-- ...... , J. ._,:. / :- ',.} . .:; . . -- .- ... .l ~; :- ,_,-...... - .... 1 .. ::. ; ......... , 

........ ·- .... ~ ~ .•. _!'.) 

-···"" .. ,• -.:,;,/ • .. , :- .:::.:, 

\ ;-5 ;i ,. ·7 I. 

'.-. •. - .. 
·~O .I:•,·...., 

I • - --~ .~.: :- ~ -:::, 

--- -. ..;.:,,.:.~ :· ..;...L 

>a.. 
0 u 
w _, 
ca 
5 -i 
~ ,_ 
Cl) 
w 
CD 

?29 



.• ·i 

·.·•:-

.... _ 

I 

... , . 
... ,_, .. • 

' 

- ... :·~ 

Y-88 
Y-91 
Y-91M 
ZN-6!:i 
ZF:-95 
ZF:-97 

TOTAL 

.. 
' .... · 

L U:1 < 4 • 1 n: - 0 5 
LLD<2. 7SE-•J:2 
LLD<B. 90E-O:i 
1_LD<'2. 36:~:-04 
LLD<l.?OE-04 
LLD<B.9lE-05 

4.83E-02 t-4.82E-04 

LLD<4, 37E-o'.i4 
1.1.D<4, l 7f-05 
LLD<2, 75E-,:P 
LLD<S • 90E-0:5 
I.LJ).<2, 5/)r.:'.-04 
L L D < 1 • ? 0 E - 0 ·1 
LLD<S. 9 :t r~-05 

4.83E-02 t-4.S~E-04 

WHC·S0-WM•DP-045 
REV 1 

18.56.06 
1204.90 

555 .. 60 
11:t.3 .. ~5 
756.73 
i'43.33 

230 
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l)12 1·s ion 1, (it. 
WHC-SD~WM-DP-045 

REV1 

~~~-S COUNTING ROOM WESTINGHOUS~ HAN~0RD 

L:i::1:....· EFF 
i-:L" :'"1 Ul'I IT HUM BE r•: ( 2) ·; -~ 
(,::.!!.:: UNll NUi"iBl::R (1,0), 1 
!)b. 'il::L'. nm NUi·lBER 11:; ! ,) 
h C t, i'i E i-'I O f;: Y I·;: E G I U H I F UL L _:. 1 
[,,:1 r f SF'l.:C HWi'l CULLEC TED J .11-HU 1.1-7 :2 
'i' J i-jl::. COL L.Ec·1· ~lT hF:T ED, 09, (i(', 
L:i::Ui"il fh:Y i'-IUi'iHER ( 12;,; 81. 
b !:: L• i'i E ·1 h ·r [IE SC F: l f· T J ON i '.3 ;) •J ML L l i:i 
~CfIVITY UNI·rs t uCi) I 
C.:1·•:C,::::::D 1:E.r; ENEf.:G l-; 16'.:'i. 8'.:.:1 3 
1.:: r:1 L .i r. 1,: i·:1 T i. D N SO U i;: CE EN ·1 i·;: "{ 0 F' f I ON ·:1 ; 

TYPE~ CARRIAGE RETURN FOR M~NUAL ENTRfr 
·, ':'l·'E M.! 1 NTEGER <0-Y'?9) TD USI:. Ft S;JuRCt: !.... 1L•!;:i1J;: / ~ 

liPE A PLUS SlGN BEFOR~ THE INTEGER <+O - +i~?• 
'f fJ CI? t. r, Tl:. h ::3 0 u 1:.: CE. L. .L BF: F, I;'. y 11 UH .:. I l l_j h Ii/-! u i-1 L c:: r·i ··1 I;, '; . 

!J j--· "i J. Ci j•.f r .. q. 8 1 
~bB42-A 500ML LI • 
DU Y()U LJ1::SNT TO J:::HTt:R ,=if-!l EFFIClE/-iC"i i:-"Dii-ifS i-i,;1'!U!\LL'{ ·.I·!·~'-;:, :·! 
Di i·iEHS l CJN,;L UH I T:3 OF Si t,1·!Dr,t.:l1: !: ::: 

'.;:: :L ::. !:. LI F ~; 'f ;, N li f'I f;: 11 I H i:: h 1 , ;~; ij ,::, U ,:_; 
MUMBik OF PO!N1S: 12 
~c·r1v11Y iN MlCRUCURlE~ LYES/HGJl H 

ACTiv1·ry: 3.l~l000E~02 
ACllVITY ONE SIGMA: 0.000000~-01 
1-rnu--Ll!~E. Dl:580~_;(:, 
[IL:: C (., f l J. i"1 £ •: o • 0 ;_; (i U U iJ E - ,_:, l i·i l i-! ~ , :, t 1 - r· t: !:: -- 'i '.:: 
T J HE 01-" SUUr;Cf:. t:::,:,L J. tif;:,:,, ! . .r U!-!: J. ~2; ,_,;_, 
DECAY TIME: 4.08)8~0~+u~ MlN~ 

i~~ICIENCY - l.1~14j2i-02 (t- 1.180512£-0~~ 

U!H:G'(; 
,:) L'. ·c I !,i 1 ·r "( ; 1 • ;: :::; 3 ,_; (', ;_; E-+ ,:, ::.: 
ACflVI1t OHE SlGM~: 0.000000i-0i 
Ht,1..F-LJ.t;i::; l.l·J.6:2.~:. 
DECAY TlM~ ( ~.Od~dUOEt05 ~l~j,:. 

E Fr·): C i EM C"i -- •l • .:. "Y.:i 1 :.! 3 E ·- ,:, :.:: ( + -- ~ . ':; 'i; ·~• ,_:, 1 .t ::. · •::--: :· 

?1:.tii'.: J 
1::NErrn Y: 
ACTIVI1Y! 1.~91000E+0~ 
AC"[IVITY ONE SlGHA: 0,U000U0~-0l 
HALF-LIFE: D271,8 
DECAY TIME ( 4.087600E+05 MINS,): 

EFFICIENCY= /.091829~-02 \t- 5.l~J~~?E-0~) 

;:.·1::.til{ i\ 
I:: NEfn3'(: 
~CTIVIYY! 1.940000~+0~ 
ACllVliY •NE SIGM~: 0,00v000t-~l 
H?'ll F-! TFF.! n1·~7,M1 

': : 
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.· .... , ... -,::: , ' ·:,:-•.::. -·: , ... ., . ---~ _ _.:_ .... -; ; ·r· . ./; . ·- .:_· 
. .-.. -~~ .. -. _·;./:·.·~ ;-

··;.:,..,\.·:~- •,; ...... • 
;;: 

,.-, 

f i·-; f:. I•: 13 ·1 ~ :~~ / ~:1 :• .!. {f· .. : 
r~ c· ·r l ,,1 .t ·,· Y ·~ ·~: , ·1 :::: :; ,:_,,:ii) E +I~:~.::. 
t: C.: 1· .i. U .i. ·1 i '..Id!:: ::: J :.:' :-: : : .' 

L' !::. ;:: (l ·r 

~:· !· i:: .!. L J: EHL' Y ···· 

E.l·!E~:G·r t 
{~CTl')ITYt 
hCTlVlTY Q~E S!GM~: 
HhLF-LlFEl Dll~,0? 

WHC-SD-WM-DP-045 
REV 1 

QEC~Y TIME ( ~.0S}800Et0S M!HS,}l 
EF~!~!ENCY - 4,1J50!3E-02 (+- ?,t6?516E-01) 

~CfIVIrY: 1,063000Ef02 
Al.'lVlTY ONE SlGMAI 0,000000[-01 
HAL~-LIFE: D61,8~ 
DEC0Y flHE l 1,087800E+0S MIMS,~: 

EFF!CIENCY - 3,!1~401E-02 !+- 5,326431E-01 1 

F.: HE !,;: [~ Y ~ :: -:. :~ ·. i: ::., ·:-. 
A~TIVITY: 6,221000~+02 
t!L~ ... ~·1 1JIT .. f UH~: '3!'.:.1Mt':t O!>•:•O•}(.-i::it•E-i)1 
H~LF-L!~EI D11020 
DEC 1Yt T !: M '::: { ·1 , ,:·, 8 :7 8 GOE H1 5 M Ii'! 2 , i ~ 

E~F!CIENCY -· 2,852897~-0~ (t- 9,913840E-05~ 

F"!::.!".,F. ·,J 
Ei•··.!1::~:GY: 
ACTIVITY: 1,711000Et03 
hCJIVITY DNE SlGM~: 0,000000E-01 
HALF-LIFE! D106,6L 
I'EL"t1Y flME 1 4,')8781),:i[t')5 MIN;:l, .'· I 

EFFICIENCY - 2,066866E-02 !t- 1,336644E~04) 

F' I:: t1 I{ :L (J 

EH Er: G '( ! 11 . ~ "3 : .~: 'l 0 

~Cfl~!Ti 0N~ SIGMA: '}. QC- 1)00(:E-01 
HAL~-LIFEl ~1925,3 
DEU1Y T Irir: ( -'i, ,:,8?8C"~1E+(i5 MINS, i ~ 

~FFIC!ENCY - 1,72!~4?E-02 (+- 6,099B83E-03) 

PE t'1 I{ :I. 1 
ENERGY: 1332,300 
ACl!V!TY! ?,284000E+02 
nCTlVI1f LINE SIGMA! O,OOOOOOE-01 
H0LF-LIF~! D1~25,3 
DECf.,Y 

!:.FFICIENCY ···· 

:L ::. 

T I l'I 1::: < -'1 , i) 8 7 8 (\ i:.1 E + 0 S M I N S , ) :: 
1,574303E-02 (+- 5,737485E-05) 

f:NEHr.: ~-: 
f'H.: I l 1•1 :!: T .r' ; 
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' ' ' ·, 
. . . ; ' . . . •, '.-.,., .... /.·: .. ,;·· 

~fFlClENCY = 1.247290£-02 +- 8.695036E-05) 

SYSTEM EFFICIENCY COEFFICIENTS, PART 2 

LOGCEFF) - 9,202042Et01 - 6,132777E+OitLOG(EJ + 1.500303E+01*LDGCE)-2 
- 1,634262E+oorLOG(E)-3 + 6,608717E-02*LOG(E)-4 

,_;_· -,·. 

WHC-SD-WM-DP-045 
AEV1 

. ·.' .. ·.' . -~ -. -: .... 

-. ', < 
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Serial NO :.iample Po\nl Dare 

E 9324.-8630 H&RWt; 
Oelerminauon Melhod/Slandard Result un,1s 

GEA LA-548-121• uC:i~ 
Sample S,ze 

100 
Remarks. Ca1cu1a11ons. Results· 

COUNT AS uCI/L 
LASER PRINTOUT 
"°ec, 1,3 I ei, 1,/4 /r. 41 't~J .. 

Hrs Hrs 

Dare Time Completed 

II : 0'7J 

(__ __ 

,. 

~ 2-'I .JOt~•I .. ½ 
... I,~~ .,,J' .... % 

Analysl • 3 Ana1ys1 - 4 

Hrs Hrs 

-- .• .: .. 

Time Issued Prionly 

Charge Code Reruns 

E11457 0 
Cusromer 10 

0343w 1 

RUSH 

Analyst - 5 

Hrs 

54•6800·061 JR ·10-8JI 
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* 
* 
* 

G A M M A S P E C T R U M A N A L Y S I S 
* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

18-MAY-9313:01:10 
WHC•SD-WM-DP-045 

REV1 

AN ALYS IS PA RAM ET ER S 

MCA UNIT NUMBER: 1 / ADC UN!i NUMBER: 1.0 
DETECTOR NUMBER: 4 / GEOMETRY ·NUMBER: 41 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- I.SO KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ.DIRECTLY FROM MULTIC;HANNEL ANALYZER ANO: 
ANALYZED BY: (iDRJ . 

SAMPLE DESCRIPTION: E9324-8630 
GEOMETRY DESCRIPTION: 22~C LIQ 
SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01 
STANDARD SIZE: 1.0000E+OO EA 
ANALYSIS LIBRARY FILE: ANLOOO 

COLLECT STARTED ON 18-MAY-93 AT 12:10:56 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3011. SECONDS 
0.37 % 

DECAYED TO 0. DAYS; 0.0000 HOURS.BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 30-MAR-93 
EFFICIENCY CALIBRATION PERFORMED 1-APR-93 

_. ___ ,.; ' .. , 

·,.~-: ····-.. . . .... : .. :. .. · .. 
<- -:,. ·-:~.- __ · 

.· -: ··>. ·.:,. 

. ~ .. 

r 
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,•:, 
·•·•i: 

18-MAY-9313:01:10 

P E A K A N A L Y S I S WHC-SD-WM-OP-045 
REV1 

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES 
CHANNEL KEV KEV COUNTS COUNTS % 

1 118.79 59.37 0.85 1047. 381. 24.9 AM-241,U-237, 
EU-155 

2 245.78 122.86 1.04 1195. 262. 38.5 EU-152,C0-57, 
EU-1.54A 

3 1021.58 510.79 1.90 755. 334. 26.5 RN-222,I-133, 
3B 510.83 317. 3.8 TL-208,NA-22, 

ZN-65,RH-106 
4 1217.69 608.86 1.13 368. 165. 37.5 BI-214A, 
4B 609 .18 177. 5.7 RU-103 
5 1322.54 661. 29 1. 55 269. 31493. 1.1 CS-137 
5B 661. 44 159. 5.8 
6 1821.11 910.63 2.25 103. 127. 29.8 AC-228A 
6B 910.95 101. 7.7 
7 2344.81 1172. 56 1. 76 81. 330. 13.7 C0-60 
8 2663.30 1331.87 2.20 55. 284. 14.3 C0-60 
9 2919.39 1459.97 2.06 26. 828. 7.1 K-40 
9B 1460.67 769. 1. 7 

10$ 3524.25 1762.56 1.25 9. 31. 46.8 
11$ 3527.37 1764.12 1.25 10. 38. 42.0 BI-214C 
118 1764.58 64. 7.3 

~ROR QUOTATION AT 1.96 SIGMA 
. ~AK CONFIDENCE LEVEL AT 85.0% 

$ - MULTIPLET ANALYSIS CONVERGED DUE TO LACK OF CHI-SQ IMPROVEMENT 
B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014 
BACKGROUND DESCRIPTION: 8KG 
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00 
BACKGROUND LIVE TIME: 60000. SECONDS 

:: ,•: 
.. }; ,:, 

·.· 5 

., 

. ~ ' ' 

'' · . 

. '~· .· 



18-MAY-9313: 01 :-10 

SAMPLE: E9324-8630 
WHC-SD"'.wM.:.op-045 

. RE'v'°1 ' 
DATA COLLECTED ON 18-MAY-93 AT 12:10:56 
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

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

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<4.68E-Ol LLD<4.68E-Ol 
AC-228A LLD<4.68E~Ol LLD<4.68E-Ol 
AC-228B LLD<l.18E+OO · LLD<l.18E+OO 
AG-108M LLD<2.16E-Ol LLD<2.16E"'.Ol 
AG-llOM LLD<l.57E+OO LLD<l.57E+OO 
AM-241 3.73E+OO +-9.30E-Ol 3.73E+OO +-9.30E-Ol 
AM-243 LLD<2.52E-Ol LLD<2.52E-Ol 
AM-243A LLD<2.52E-Ol LLD<2.52E-Ol 
AM-243B LLD<l.05E+OO LLD<l.05E+OO 
AR-41 LLD<l.42E-Ol LLD<l.42E-Ol 
AU-198 LLD<l.74E-Ol LLD<l.74E-Ol 
8A-133 LLD<2.59E-Ol LLD<2.59E-Ol 
8A-139 LLD<5.12E-Ol LLD<5.12E-Ol 
8A-140 LLD<6.57E-Ol LLD<6.57E-Ol 
BA-141 LLD<5.37E-Ol "LLD<5.37E-Ol 
8E-7 ·LLD<l.94E+OO LLD<l.94E+OO 
81-207 LLD<l.36E-Ol LLD<l.36E-Ol 
BI-212 LLD<l.llE+OO LLD<l.llE+OO 
81-214 LLD<3.51E-Ol LLD<3.51E-01 
.B1-214A LLD<3.51E~Ol LLD<3.51E-Ol 
81-2148 LLD<l.06E+OO LLD<l.06E+OO 
8I-214C LLD<8.22E-Ol LLD<8.22E-Ol 
CD-109 LLD<3.18E+OO LLD<3.18E+OO 
CE 144 LLD<6.79E-Ol LLD<6.79E-Ol 
CE-139 LLD<l.16E-Ol LLD<l.16E-Ol 
CE-141 LLD<l.GOE-01 LLD<l.GOE-01 
CEPR144 LLD<l.36E+OO LLD<l.36E+OO 
C0-56 LLD<l.14E-Ol LLD<l.14E-01 
C0-57 2.44E-01 +-9.40E-02 2.44E-01 +-9.40E-02 
C0-58 LLD<l.13E-Ol LLD<l.13E-Ol 
C0-60 l.31E+OO +-l.88E-Ol l.31E+OO +-l.88E-Ol 

CR-51 LLD<l.51E+OO LLD<l.51E+OO 
CS-134 LLD<l.30E-Ol LLD<l.30E-Ol 
CS-136 LLD<l.18E-Ol LLD<l.18E-Ol 
CS-137 9.14E+Ol +-l.12E+OO 9.14f+Ol +-l.12E+OO 
CS-138 LLD<2.33E-Ol LLD<2.33E-Ol 
EU-152 LLG<5.59E-Ol LLD<5.59E-Ol 
EU-154 LLD<3.95E-01 LLD<3.95E-Ol 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
911.10 
338.40 
433 .94 · 
657.76 
59.54 -0.17 
74.67 
74.67 
43.10 

1293.64 
411.80 
356.02 
165.85 
537.27 

· 190.23 
477.59 
569.70 
727.27 
609.32" 
609.32 

1120.28 
1764.51 

88.03 
133.51 
165.85 
145.44 
133.51 
846.76 
122.06 0.80 
810.75 

1332.50 -0.63. 
1173.24 -0.67 
.320.09 
795.84 
818.51 
.661. 65 -0. 36 

1435.86 
1408.01 
1274.45 

·• .~ ~ 

•.-·- EU-154A 5.17E-Ol +-l.99E-Ol 5.17E-Ol +-l.99E-Ol 123.10 -0.24 
105.31 EU-155 LLD<4.26E-Ol LLD<4.26E-Ol 

FE-59 LLD<2.27E-Ol LLD<2.27E-Ol 
HF-181 LLD<2.28E-Ol LLD<2.28E-Ol 
HG-203 LLD<l.57E-Ol LLD<l.57E-Ol 
1-131 LLD<2.08E-Ol LLD<2.08E-Ol 
1-132 LLD<l.25E-Ol LLD<l.25E-Ol 
1-133 LLD<l.76E-Ol LLD<l.76E-Ol 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 

••• ,:~: ·: _c • ··.:_.. 

-.,,. .. · 

·, ' .. 

'· ) 



I-134 LLD<l. 72E-Ol LLD<l.72E-Ol 847.03 
I-135 LLD<4.20E-01 LLD<4.20E-Ol !260.41 
K-40 LLD<2. 98E+oo· LLD<2.98E+OO 1'460~75 
KR-85 LLD<4.40E+Ol LLD<4.40E+Ol 513.99 :E' KR-85M LLD<l.21E-Ol LLD<!. 21E-Ol 151.17 :c 
KR-87 LLD<4.34E-Ol LLD<4.34E-Ol 402.58 0 

' KR-89 LLD<6.39E+OO LLD<6.39E+OO 220.90 en 
LA-140 LLD<!. 27E-Ol LLD<l.27E-Ol 1596.20 ::x, C 

m' LA-142 LLD<3.35E-01 LLD<3.35E-01 641.83 <:E 
MN-54 LLD<l.14E-01 LLD<l .14E-Ol 834.83 .... 3: 

I 

MN-56 LLD<l. 28E-01 LLD<!. 28E-Ol 846.76 C 
NA-22 LLD<l .28E-Ol LLD<l.28E-Ol 1274.55 l 
NA-24 LLD<l.04E-01 LLD<l.04E-Ol 1368.60 ~ 

NB-94 LLD<l. 02E-01 LLD<l. 02E-01 702.63 en 
NB-95 LLD<9.53E-02 LLD<9.53E-02 765.78 
NB-97 LLD<l. 90E+OO LLD<l.90E+OO 657.92 
NP-237 LLD<9.13E-Ol LLD<9.13E-Ol 86.50 
NP-238 LLD<4.31E-01 LLD<4.31E-Ol 984.45 
NP-239 LLD<8.99E-Ol LLD<8.99E-01 277.60 
PA-233 LLD<4.07E-Ol LLD<4.07E-01 311.98 
PA-234M LLD<2.58E+Ol LLD<2.58E+Ol 1001. 03 
PB-210 LLD<l. 77E+Ol LLD<l. 77E+Ol . 46.50 
PB-212 LLD<2.93E-Ol LLD<2.93E-Ol 239.00 
PB-212A LLD<2.92E-Ol LLD<2.92E-Ol 239.00 
PB-2128 LLD<4.37E+OO LLD<4.37E+OO 300.10 

.at_..~~ PB-214 LLD<4.43E-Ol LLD<4.43E-Ol 351. 92. . -.' ·> 
;ffl{ PB-214A LLD<4.43E-01 . LLD<4.43E-Ol 351.92 

,--·---:.. 

·of~; PB-2148 ll0<6.99E-01 ll0<6. 99E-.Ol .295. 21 ::i~~ii P0-210 LLD<8.78E+03 LLD<8.78E+03 804.00 
:,::.-_;;_:;:'.~~~ P0-214 LLD<l.22E+03 LLD<l.22E+03 799.70 

P0-216 ll0<5.49E+03 LLD<5.49E+03 804.90 
PU-239 LLD<l.31E+03 LLD<l.31E+03 129.30 
PU-241 LLD<4.08E+04 LLD<4.08E+04 148.57 
RA-224 Ll0<3.15E+OO LLD<3.15E+OO 240.99 
RA-226 LLD<3.08E+OO LLD<3.08E+OO 186.10 
RB-88 LLD<7.68E-01 LLD<7.68E-Ol 1836.00 
RB-89 LLD<5.71E-01 LLD<5.71E-01 1031.88 
RN-220 LLD<l.30E+02 LLD<l.30E+02 549.73 
RU-103 LLD<l.84E-Ol LLD<l.84E-Ol 497.08 
RURH106 LLD<2.48E+OO LLD<2.48E+OO 621.80 
SB-124 LLD<l.41E-01 . LLD<l.41E-Ol 602.72 
SB-125 LLD<6.51E-Ol LLD<6.51E-01 427.89 
SB-125A LLD<6.51E-Ol LLD<6.51E-Ol 427.89 
SC-46 LLD<l.49E-01 LLD<l.49E-01 1120 .45 

. ;· , ~ .. : SE-75 LLD<2.13E-Ol LLD<2.13E-01 . 264.66 
SN-113 ll0<2.68E-01 LLD<2.68E-Ol 391.67 
SR-85 LLD<l.93£,.0l LLD<l. 93E-Ol · 513.99 
SR-91 LLD<2.47E-Ol LLD<2.47E-01 555.60 
SR-92 LLD<l. 22E-01 LLD<l.22F.-01 1383.94 

., TA-182 LLD<4.35E-Ol LLD<4 .35E-Ol,. 1121.30 
. . ~ . : . TC-99M LLD<8.94E-02 LLD<8.94E-02 MO.SI 

, · TE-123M ll0<9.88E-02 LLD<9.88E-02 159.00 
-~ TE-125M LLD<3.25E+Ol LLD<3.25E+Ol 109.27 .. 

TE-132 LLD<l.38E-01 LLD<l.38E-01 228.16 ,,, 

TH-228 LLD<9.74E+OO ll0<9.74E+OO 84.37 
TH-229 LLD<3.84E+OO LLD<3.84E+OO 86.44 
TH-2298 LLD<4.71E+OO LLD<4. 71 E +00 137.02 
H-229C LLD<2.42E+OO LLD<2.42E+OO 193.59 
H-234 LLD<l.85E+OO LLD<l.85E+OO 92.50 ,238 "TH-234A LLD<l.85E+OO LLD<l.85E+OO 92.50 

I :. 
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+ ..... ~ 

TH-2348 LLD<6.89E+OO 
TL-208 LLD<l.67E-Ol 
U-232 LLD<3.36E+02 
U-235 LLD<2.00E-Ol 
U-235A LLD<2.00E-Ol 
U-2358 LLD<8.03E-Ol 
U-237 LLD<5.00E-01 
W-187 LLD<3.88E-01 
XE-131M LLD<4.43E+OO 
XE-133 LLD<3.47E-01 
XE-133M LLD<l.20E+OO 
XE-135 LLD<l.41E-01 
XE~I38 LLD<l.06E+OO 

, Y-88 LLD<8.22E-02 
Y-91 LLD<4.42E+Ol 
Y-91M LLD<l.87E-01 
ZN-65 LLD<3.43E-Ol 
ZR-95 LLD<2.05E~Ol 
ZR-97 LLD<l.OSE-01 

TOTAL 9.72E+Ol +-1.48E+OO 

LLD<6.89E+OO 
LLD<l. 67E-Ol 
LLD<3.36E+02 
LLD<2.00E-Ol 
LLD<2.00E-Ol 
LLD<8.03E-01 
LLD<5.00E-01 
LLD<3.88E-Ol 
LLD<4.43E+OO 
LLD<3.47E-01 
LLD<l.20E+OO 
LLD<l.41E-01 
LLD<l.06E+OO 
LLD<8.22E-02 
LLD<4.42E+Ol 
LLD<l.87E-Ol 
LLD<3.43E-Ol 
LLD<2.05E-Ol 
LLD<l.OSE-01 

:· ·. :·. ···~ . . 

9.72E+Ol +-1.48E+OO 

63.30 
583.14 
270.26 
185. 71 
185. 71 
143.76 
208.00 
685.74 
163.98 

. 81.00 
233.21 
249.79 
258.41 

·1836.06 
1-204.90 
555.60 

1115 .. 55 
756.73 
743.33 

WHC-SD-WM-DP-045 
REV1 

STANDARD DEVIATION = 0.54 . 

EBAR = ***** MEV/OISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= 8.48E-09 UC/LI 
TOTAL MEASURED ACTIVITY= 9.72E*Ol (+-1.48E+OO) UC/LI 
% TECH. SPEC.=******(+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

3524.25 1762.56 31. 46.8 

GAMMAS/SEC 

6.54E-01 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

1021. 58 510.79 334. 26.5 2.47E+OO 
12F ,69 608.86 165. 37.5 1.41E+OO 
1821. 11 910.63 127. 29.8 1.55E+OO 
2919.39 1459.97 828. 7.1 1. 52E+Ol 
3527.37 1764.12 38. 42.0 7.88E-Ol 

233 
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F:UM C(tl..IB 

CALirl Version 2,06 WHC·SD· 'NM•DP-045 
REV1 

222-S COUNTING ROOM WESTINGHOUSE HANFU~D 

CAL> EFF 
MCA UNIT NUMBER (2): 1 
ADC UNIT NUMBER (1,0): 1 
DETECTOR NUMBER C 12)! 4 
MCA MEMORY REGION C~ULL>: 
DATE.SPECTRUM COLLECTED! 1-APR-93 
TIME COLLECT STARTED: 12:00 
GEOMETRY NUMBER ( 12): ..11-
GEOMETRY DESCRIPTION: 22cc LIQ 
ACTIVITY UNITS ( uCi) , 
CROSSOVER ENERGY: 165,853 
CALIBRATION SOURCE ENTRY OPTIONS: 

TYPE A CARRIAGE RETURN FOR MANUAL ENTRY~ 
TYPE AN INTEGER (0-999) TO USE A SOURCE LIBRARY, 
TYPE A PLUS SIGM BEFOr-:E THE ItHEl3ER c+o - t999) 
TO CREATE A SOURCE LIBRARY DURING MANUAL ENTRY, 

OPTIIJM: 441 
42B47-t, 22cc 1..ru 
DO YOU ~IANT TO ENTH: tiNY EFFICIENCY F'IJIIITS IIMII.MLLY OHl): N 
DIMENSIONAL UNITS OF STANDARD: EA 
SIZE OF ST~NDARD IN EA 1,00000 
NUMBER OF ~DINTS: 11 
ACTIVITY IN MICROCURI~B [YES/NOJ: 

' 

...... 

. . ·.~·:·~-~ .: ... : 

PEAK 1 
ENERGY: 

. BEs•-.· 

Ar~ T I U I rr· ' 7 6 8 -, r (' 0 r f 'l .... 
nt'r1rn r,· OME''~1Gf.1~! :. .. t,';ooooooE-01. 
HALF-LIFE: 0138000 

. ,, .. ~ : 

· DECAY T I ME { 0 , 0 0 0 0 0 () E -- 0 :I. ti HH> • ) : 1 ··FE I! .. _ 9 2 
TIME OF SOURCE CALIBRATION: 12:00 
DECAY TIME! 6,120000E+05 MlHH 

EFFICIENCY= 2,SS0463E-02 C+- L,l1175UE-01) 

F'Er.tK 2 
ENERGY: 88,034 
ACTIVITY! 2,065000Et02 
ACTIVITY ONE ~IGHA: O,OOOOOOE-01 
HtiLF-LIFE: 0462,6 
DECl'\Y TIME C 6,120000E+05 MIHS,): 

EFFICIENCY= 7,949910E-02 Ct- ~,352131E-04> 

PEM, 3 
ENE F: G Y : 1 2 2 , 0·61 
ACTIVITY: 1,881000E+02 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: 0271,8 
DECAY TIME ( 6,.120000Ef05 MINS,>: 

EFFICIENCY - 1,0B1324E-01 <+- 6,692147E-04) 

F'EAI( 4 
ENERGY: 165,853 
ACTIVITY: 2,28400QE+02 
ACTIVITY ONE SIGMA! O,OOOOOOE-01 
HtiLF-LIFE: D137,66 
DECAY TIME C 6,120000E+05 MINS,): 

~~ .~~ c,,~-1 
.. ..., ~ ......... !, ~ 

240 
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:~:_:.··".?-;//J>,\.;..':.,-.. ) ." •,:·-.:i·: .. :._:::.- :. _,.· ... " . :· .. /,·._,.-; -,-. 
. ···- . ., __ _ 

.... , ••••• • , .. ___ ,,,-,11 .,_., __ , I .4".JJ.t-f•,I._') I I II• I ,L 

LOG(EFF) = -S,798443E+01 t 2,284603Et01tLOG(E) - 2,33779BE+oo,LOG(E)-2 

F'Ef.tK 5 
ENERGY: 391,668 
ACTIVITY: 7 ,,301000E+02 

WHC-SD-WM-DP-045 
AEV1 

ncTIVITY ONE SIGH~: O,OOOOOOE-01 
HALF-LIFE: D115,09 
DECAY TIME < 6,120000Et05 HINS,J: 

EFFICIENCY= 5,422120E-02 <+- 5,B66320E-04) 

PEAK l, 
ENERGY: 513,990 
ACTIVITY: 1,252100Et03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D64,84 
DECAY TIME < 6o120000Et05 MINS,>: 

EFFICIENCY= 4,084660E-02 <+- 1,882325E-OJ) 

F'EAK 7 
ENERGY: 661,650 
ACTIVITY: 8,032000Et02 
ACTIVITY OHE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D11020 
DECAY TIME < 6,120000Et05 MINS.): 

EFFICIENCY= 3.647674E-02 <+- 9,170283E-05) 

PEAK 8 
ENERGY: 898,021 
ACTIVITY: 2,014700Et03 
ACTIVITY ONE SIGMA:• O,OOOOOOE-01 
HALF-LIFE: [1106,61. 
D~CAY TIME ( 6,120000E+05 MINS,): 

EFFICIENCY= 2o626686E-02 <+- 2,552~38E-04) 

F'EAK 9 
· ENERGY: 1173,240 

ACTIVITY: 1,092600Et03 
ACTIVITY ONE SIGMA! o.ooooooE-01. 
HALF-LIFE: D1925,3 
DECAY TIME ( 6 • 120000Et05 MINS.): 

EFFICIENCY= 2,150980E-02 <+- 6,404292E-O~J 

PEAK 10 
ENERGY: 1332, 500 
ACTIVITY: l.·,09:3200E+0:3 
ACTIVITY ONE SIGMA: 0,00000-0E-01 
HALF-LI.FE: U1925,3 , 
DECAY TIME < 6,120000Et05 MINS,): 

EFFICIENCY~ 1,974500E-02 <+- 6,005783E-05) 

F'EAK 11 
ENERGY: 1836,130 
ACTIVITY: 2,135300Et03 
ACTIVITY ONE SIGMA! o.ooooooE-01 
HALF-LIFE: D166,61 
DECAY TIME < 6,120000Et05 MINS,)! 

EFFICIENCY~ 1,537435E-02 <+- 1,418405E-04) 

SYSTEM EFFICIENCY COEFFICIENTS, F'ART 2 

LOG(EFF> = 1,227066E+02 - 7,976722Et01*LOGCE> + 1,920272Et01*LOG<E>-2 
. 2,0S9581E+OOtLOG(E)-j + 8,221120E-02*LOd(E)-4 

•.. -_ ·:- .. •. - ··. = : -~~: ,._--:. ·: : : ~- · .. •·. :-\:, -~~:-: .--·: .. 

- ... 
.. ,, .. 

. "· : .- .-

: ._If 

• 
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H&RWO 5-12-93 15:36 18 
De1ermina11on MelhOdlSlandard Resull Umls Charge Code Reruns 

GEA-SOIL LA-,548-121 pCi/gWETwt E11457 0 
Sample S,ze Cuslomer 10 

G OF SAMPLE 0343wql 
Remarks, Ca1cu1a11ons. Resulls· /~ - /,:;,,,.. /,:;~~ 

SUPER SUPER RUSH 

Analysl. 1 Analysl • 2 Analysl • J Analys1 • 4 Analysl • 5 

~ 
Hrs Hrs .. Hrs Hrs Hrs 

Oa1e Tome Compleled 

r-11/--?3 J: 
54-6800·061 IA-10-831 

, ·. 

---~✓--· 
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WHC·SD-WM-DP-045 
REV1 

•·· =· ,· .' : ·• . ~' ' 

* * * * * * * * * * * * *·* * * * * * * *'* * * * * * * * * * * * * * * 
* * 
* 
* 

G A M M A S P E C T R U M A N A L Y S I S * 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 

-
~-

14-MAY-93 14:53:43 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0 
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41 
SPECTRUM SIZE: 4096 CHANNELS 

,_•.to':) ORDER OF SMOOTHING FUNCTION: 5 
;-<::',' NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK .· ... ::,! _: ;~; "~ m~~~~i~im~: ~~i~in:~:~NtER}Ai~r?v 
~ t~~ I ~2~~ii~! ~~ 0~A~~~~g~~~D SUBTRACTED 
;S,g . MEASURED ENERGY DIFFERENCES LISTED . ····,·.: 

- . ·-~-' 
._ -··.·· 

. :: .·.; 

,. :_ . > __ 

MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI: 
ANALYZED BY: 9BBe 

SAMPLE DESCRIPTION: E9324-2172 
GEOMETRY DESCRIPTION:· 42B47-A 22cc LIQ 
SAMPLE SIZE: l.OOOOE-03 LI / CONVERSION FACTOR: 9.9010E-04 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANLOOO 

COLLECT STARTED ON 14-MAY-93 AT 14:03:33 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3002. SECONDS 
0.07 % 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 20-APR-93 
EFFICIENCY CALIBRATION PERFORMED 23-0CT-92 

···•· -. ·.>::"> 
- ·- · .. _:,:::- ., _,·_:.--. -. .,,.. ·. 

. · .... ·. 

i ,_:i 



222-S COUNTING ROOM WESTINGHOUSE HANFORD 

PE AK ANA.LY SIS 

PK CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

1 703.65 351. 72 1.58 248. 99. 
IB 351. 90 109. 
2 1020.92 . 510.38 2.25 134. 121. 
2B 510.92 134. 

3 1166.19 583.03 0.89 117. 68. 
3B 583.13 94. 
4 1218.52 609.20 1.55 81. . 142. 
4B 609 .19 122. 
5 1322.82 661.36 1.31 102. 107. 
5B 661.41 81. 
6 2921.37 ·1460.88 1.89 28. 561. 
6B 1460.58 611. 

. ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

B - ENVIRONMENTAL BACKGROUND PEAK 

- -.CKGROUND SUBTRACTION PERFORMED USING FILE BK0013 
CKGROUND DESCRIPTION: BKG 

oMCKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00 
BACKGROUND LIVE TIME: 7000. SECONDS 

··. ·:: 
r • ~. 

14-MAY-93. 14:53:43 

WHC-SD-WM-DP-045 
REV1· 

ERROR NUCLIDES 
% 

50.9 PB-214A 
28.2 
33.2 RN-222,I-133, 

19.6 Tl-208,NA-22, 
ZN-65,RH-106 

53.5 EU-154, 
24.1 TL-208 
25.3 BI-214A, 

21.0 RU-103 
34.9 CS-137 

28.8 
8.9- K-40 

5.5 

·, 
·•:; .. , -· -. ·. - .- -~ 
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::'-~} 222-S COUNTING ROOM WESTINGHOUSE HANFORD 

SAMPLE: E9324-2172 

14-MAY-93 1 14:53:43 
WHC-S0-WM~DP~45 

DATA COLLECTED ON 14-MAY-93 AT 14:03:33 . 
REV 1 . 

DECAYED TO 0. DAYS, 0.0000 HO.URS BEFORE THE START OF. COLLECT. 

RADIO NU C·L IDE A N A L Y S I S 

. .:~,.. ' NUCLIDE ACTIVITY CONCEN,:RATION IN uCi/LI 

· .. · .,., 

I 

MEASURED 

AC-228 LLD<2.01E+02 
AC-228A LLD<2.01E+02 
AC-228B LLD<2.60E+02 
AG-108M LLD<3.75E+Ol 
AG-llOM LLD<6.40E+Ol 
AM-241 LLD<4.91E+Ol 
AM-243 LLD<4.09E+Ol 
AM-243A LLD<4.09E+Ol 
AM-243B LLD<2.22E+02 
AR-41 LLD<6.44E+Ol 
AU-198 LLD<4.01E+Ol 
BA-133 LLD<5.64E+Ol 
BA-139 LLD<l.45E+02 
BA-140 LLD<l.52E+02 
BA-141 LLD<l.23E+02 
BE-7 LLD<3.65E+02 
BI-207 LLD<3.49E+Ol 
BI-212 LLD<3.38E+02 
BI-214 LLD<l.17E+02 
Bl-214A LLD<l.17E+02 
B1-214B LLD<4.47E+02. 
BI-214C LLD<4.15E+02 
CD-109 LLD<6.40E+02 
CE 144 LLD<2.30E+02 
CE-139 LLD<3.28E+Ol 
CE-141 LLD<6.0lE+Ol 
CEPR144 LLD<4.59E+02 
C0-56 LLD<4.32E+Ol 
C0-57 LLD<2.91E+Ol 
C0-58 LLD<4.49E+Ol 
C0-60 LLD<5.73E+Ol
CR-51 LLD<3.07E+02 
CS-134 LLD<4.84E+Ol 
CS-136 LLD<4.08E+Ol 
CS-137 LLD<6.17E+Ol 
CS-138 LLD<l.01E+02 
EU-152 LLD<2.51E+02 
EU-154 LLD<l.49E+02 
EU-154A LLD<6.28E+Ol 
EU-155 LLD<l.09E+02 
FE-59 LLD<7.91E+Ol 
HF-181 LLD<3.80E+Ol 

~- HG-203 LLD<3.51E+Ol 
1-131 LLD<3.91E+Ol 
I-132 LLD<3.99E+Ol 
1-133 LLD<4.23E+Ol 

... , I-134 LLD<5.93E+Ol 

... ,,. 
,. -··. 

.. ,_. :, ·" 
~-; ___ ·· ~ ~ ~--.·-: __ ·.~ . . .- •,· . 

.. . .. ' -... ~ ~ ·.~· . 

ERROR 
DECAY 

CORRECTED 

LLD<2.01E+02 
LLD<2.01E+02 
LLD<2.60E+02 
LLD<3.75E+Ol 
LLD<6.40E+Ol 
LLD<4.91E+Ol 
LLD<4.09E+Ol 
LLD<4.09E+Ol 
LLD<2.22E+02 
LLD<6.44E+Ol 
LLD<4.01E+Ol 
LLD<5.64E+Ol 
LLD<l.45E+02 
LLD<l.52E+02 
LLD<l.23E+02 
LLD<3.65E+02 
LLD<3. 4·9E+Ol 
LLD<3.38E+02 
LLD<l.17E+02 
LLD<l.17E+02 
LLD<4.47E+02 
LLD<4.15E+02 
LLD<6.40E+02 
LLD<2.30E+02 
LLD<3.28E+Ol 
LLD<6.01E+Ol 
LLD<4.59E+02 
LLD<4.32E+Ol 
LLD<2.91E+Ol 
LLD<4.49E+Ol 
LLD<5.73E+Ol 
LLD<3.07E+02 
LLD<4.84E+Ol 
LLD<4.08E+Ol 
LLD<6.17E+Ol 
LLD<l.01E+02 
LLD<2.51E+02 
LLD<l.49E+02 
LLD<6.28E+Ol 
LLD<l.09E+02 
LLD<7.91E+Ol 
LLD<3~80E+Ol 
LLD<3.51E+Ol 
LLD<3.91E+Ol 
LLD<3.99E+Ol 
LLD<4.23E+Ol 
LLD<5.93E+Ol 

ERROR 

R E P O R T 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
911 ."10 
338.40 
433.94 
657.76 

59.54 
74.67 
74.67 
43.10 

1293.64 
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356.02 
165.85 
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477.59 
569.70 
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,W 
oa: 
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O.OOE-01 +-0.00E-01 

>~~ERROR QUOTATION AT 1.96 SIGMA 
.·',;;;._-;LLD CONFIDENCE LEVEL AT 85. 0% 

;::':~ 
•·.;~ 
::::ff' ALL DETECTED PEAKS WERE USED IN THE ANALYSIS 
.. •··, .. ·, 

:<·~ .. -~:: 
: ;.-•,":; :·.,-::;t 
.·_:···:::.: 

.~, -.. ~; PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 
.:rt 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS %. 

703.65 351. 72 99. 50.9 2.45E+OO 
1020.92 510.38 121. 33.2 4.24E+OO 
1166. 19 583.03 68. 53.5 2.65E+OO 
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2921.37 1460.88 561. 8.9 4.78E+Ol 

583.14 
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185. 71 
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208,00 
685. 74 -
163.98 
81.00 

233.21 
249.79 
258.41 

1836.06 
1204.90 
555.60 

lllS.55 
756.73 
743.33. 
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, 
""'i ,;, 

\-... 

1-'121· 
:i. :i. 4 2 ,. -- . / ., .. ., ~ 

, .. , 
',.) { 

,:• (• 

C. 
, ... , ... 

:; ·i 7 '" 
,:) ( 

, ... 
,... 
,::,. {• 

.: . .'. / { 

·'· ,..., ,_, I._! ~ 

2 ltC,;. 

',.-' ~· 

, 
. i. ... 

(, , . 
', .. • 
,, 

1,.1 !• 

=,.) ' 

,::, 

._., i· 

,,.., !· 

,.;: .. 
,,__. <(, 

',., {• 

',..' -!· 

•.) 

'' 
·, .. 
.1. 

\/ 

1,,1 t· 

.. 

.!. 

,_, 

',.l 

,_! !· 

,;.··-i 

J. '7 4 (• 
.!.•.:•:;• '1.: 

. ..:.} (::. ·_;-

{:; ,. 
'1/ 

,;. ,. 
'-..J f, 

.~:, {• 

.L ::.~ :: ,. 
3:-30 (· 

..::.. 

: •• :.: i· 

~:· "°'.' 

..:..· .. ,;:·,;:. 

"! / 

'.,l f 

';) 

·._, t· 

1.,1 (• 

,,, (· 

',/ 

•~i 

',.) i• 
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S.,roal No Sample P01n1 Da111 Time Issued 

E 9324.-8881 H&RWC 5-12-93 15:41 
0~1erm1na11on' Mt1lhod, S1an<Ja1d Re~ull un,1s Charge Code 

Pu239/4.0 LA-503-156 uCi/G Rec El1457 
Samp111 S,ze 

Aema,11.5. C.t.lcu1a11ons. Results· 

DUPLICATE SAMPLE 
COUNT AS uCI/L / r11... " :uJ11.3 

·.RUSH 
. , Jt•~'I (9->t:1.,z)v•){,n-o) 

AnalySl • 3 

Hrs Hrs 

Date T,nu, Completed Lab Uml Mgr 

Cuslomer ID 

0343wql 

Ana1ys1 • • 

Hrs 

Pr1on1y 

20 
Ro,uns 

1 

Hrs 

54•6800-061 tA-t0-831 

,30, ''tr(/ o--lHI) (IO) 

• S'a1-2. ('-• 1.'l.w-.1'1) 
::. 

..... ~~.-·. 

·o 

ZJ2 J/~-'.. ti 
s-. o ,, /'-

·' ., 

ID .. 
l ·c 

I :E-
~> ,w Ca: 

.. · Cl.) 

0 
i 

"''5"'1 ·i: ...... c .. 



:,:·. 

?~ 
--~ .. 

·:. -. 

'~ '·~---,~, 
·.:~ 
. ·.,,.·:,; 

GENEF:1:iL ENEF;GY 
Eev+ 1.t'i.0 

,,- . 
. '· .. (.: .·.;:•.,, 

~;13 
DATA REDUrTION REPORT 

WHC-SD~WM-DP-045 
REV 1 

ID 
.t 

..::, 

Peak 
ID Iso t-1JP1'°' 

1 P1..12J,:S 

'/ 

Cm243 
.-, ---r u~i.:,o 

F'u239 
F'u240 

E~324-8861 HIRWr/PU 
Fi i.i:-: Il:i! :::.D2876,.SF'C 

Co 1.1n t-ed ,Jn; 
D,2 t-i?ct.u r/Geome i~ r:: numi.q,· r·; ?./ :L 
CounL time: 30000. Sec 

F •= •-=' k i1 e i :.ii i I t. 

In.i.t.ial r.in.::] 

·•-o -,:-, ~ '-' "" . .:, 

:i: n .L t. i ,,~ l 
J6:3 <· 51 :t. 

_.,.. _. _,....,... 
..:,.•JO t / C•',..I 

-,. _. _,.._,.., 
~•,J ~-::•,:. .I\-,,,,.., 337, .1 

2169,4 2178, .1 -~••.-.. -- "' ~,-:,, .. ~., / .i::,::, 

8+2 

;!ic:A 
Fr21..:l., 

Ot07B1 

0 .. 002·7 

_. f~ 
0 t,,.,I 1. _ ... >~:.: 1- 28() 

Pec-k C:,0,,1t:.1·1,id 

ExP, Obs. D.Lrr. 
3,756 5.7;1 -o.oi5 

5,499 5.50.1 -0.002 
3,480 3,501 -0.021 
~.143 5.160 -0,017 
5 t 1 4 4 5 t 1 r:, 0 - /j I 'J .1 1-f:. 

4,744 

·?-4 t 'JO,:) 

Fi . .JH/1 

0 1 ()8 

'"' ....... 
',) t 1,1 / 

0 ,. G 1 

nJHi-i 

., - ,:- ... '::' 

.I I lo '-I .L ._t 

:i :J ~ ·_;·? :i. 

:.:.: f- 0(),:) 

Ct.")1,J 11 I: . 

-<1 :i.. 70 

0 I• 25 

DETECTOR Cr'.1L. I F;R1.!JT:i: ON 
Ener~::(riE=.J) = 4,0·~o + (O,Oo-,1611.-:Ci1,:nnel 

E n e r ~ ·=~ r o n ~ 1: ( M 1= V ) : ,:: ,,. 0 t,J O T O (:, ~ .. .; .. ·; :J 
Efflciencs 0,1881 CPH/DPM 

It.em 
r\dW ·;;pectr,.,m 
3,noo ti·1e d 
ComP0'.5 i t.e f .it 
F:1?si ,lu:.,,l s. 

T ,_:1 t . . ::~) 

' . Ll~+ 

.... ,""'\ ..... , .. , 
7 7 t .,· '"1 i::• 

0,. 251 

BEST AVAILABLE COPY 

T di .. : 

I11lt .. i2l 

.· .•.. "' .... 
) • • -~- t '~''~'\' 

,.i/m 

.-, -· "" _.,. ., 
-·~· ....... •~J ·> ,.:i i'.• 

,-, . .. 
r- .l. t idJ. 
- r ... ...., ·~ 
.t (· ,. .,:_ \} 

!.l {: .i . .,-' r::: !::: 

,... t -•- ,o- I~•• 
,.._, , . . i. .. :, .. · ~:. -· ·,._r ,; 



~ .. : .. 

-;:;m-

•:;·o-~ 
-.~,;.~: 

-~ 

... · .. :.;· 

···.•;· 

··-·: --:.,. 
·,..,.-::. 

SFECTr:uM SD287C, i- SPC 

:i LEGEND • • MODEL ED 

\" .... , . ...:;, .. . . ' • IJ t• I• 

Jo ,. ❖ a, • ...... "" + ❖ ... + .,, • ... , .. + .,_ 

• t f ETC 

WHC .. SO-WM-OP-045 
REV1 

;. + . 

·, ,1,·· 

7728 .. J. 

. . 
fo t- (• <• <• l• t- • • • i> + + t t- t • t ( G- i' ,), 

• ; ••• (• ' : •• , ••• <• •• t •• t •• t <· ••••• t ••• t ••• • < < ' • < •• <- • ' • ' 
ltt-1'~9'+t9'~t~• l• • l•tl•t-tt• .. +l-l•ttttt-t-t • t->+ 

• • t 

.-, 

.(:. 

1 
,. • • • " C, • l 

t- I· t- +- I• 

...... • • 1 

BEST AVAILABLE COPY 

~- .I. .. • f, 

........ • I· V f, + !" • ;,. ❖ (· ; ( ( .. ·'.• I- ~ i' .. .. 

.. (- ...... f, f, f, 

,'·; 



·.··"· 

~ 

·.< ... ~ 
~ 

.. ·~~ 

.. " 
···:;i.:;:r 
.... ·Q] 
·--~ 
~-:en 

.. :~ 

';~:~~
:_·,•g") 

F:2w Dat.2 Dc.1mp far 
1 0. 

11 
21 
31 
41 
51 
61 
71 
81 
9:1. 

J. 01 
1 1 1 
121 
J. 31 
141 
151 
J. 61 
171 
181 
191 
2c,1 
211 
221 
'.23:1. 
241 
:2 51 
261 
271 
281 
2r:_;, 1 
::,o 1 

311 
321 
.J ...:, ..L 

341 
:351. 
361 
::;71 
381 
391 
·tOl 
~n 1 
-:\21 
431 
441 
.,151 

4-:, 1 
471 
481 
·l 91 
511 

0. 
1 ,. 

,,.., t 

0., 
1 • 
.2 .. ~. 
1 • 
. -, 
,,:.;," 

0 • 
1 ,. 
,:l. 

2 • 
0 (· 

0 (, 

"" '-' t· 

,... 
0 (• 

11 , 
11. 
,., " ,.:_IJ t 

, ,., 
c, . ..::.. 

511. 
.. '"'_ .... 
l . ..::.~.:j <-

-c-,., 
.:.• ,.J ., t 

12 .. 
_,.. 
" C:• t 

4. 
4 " T • 

17'7 ... 
124. 

21. 
8. 

47, 
3llv 

• ... C" ...... 
..1, 'J '-'-'-.:." 

600 .. 

1 ·7 
·' (, 

, ... , f' 

0 • 

o. 
1 • ,, 
.a:.: • 

0. 
0 .. 
..... , ft 

i_; I· 

..; . 
IJ I• 

o. 

f,.). 

1. 
3,. 
0. 
1 • 
.:i+ 

1 • 
2 .. 
0 (· 
0. 

1' 
() l• 

o(. 
,j {· 

3. 
4. 
6 to 

.:i, 

4 ' 
/ . 

1 !) • 
109, 
c.oo I-

.,, .,, (""I,'' 

l .L Q,:; -;, 
..., -, ~ 
..;.. ., ..,J • 

5 + 

. ..; (· 

6, 
.-, 
0 • 

C"•"' 
._1,:: (-

181. 
112, 

8. 
17, 
59 .. 

4 () :·•_; , 

1065. 
482, .. 

J. J. I· 

'.J. 

0. 
0 t· 

0 • 
0"' 
1 • 
,j • 

1 

0" -.: ' 
C, .. 

0 • 

, .. ;,:·,::, 

i:1EA Sr,1:?ct .. r,.1111: 
•,) (· 

l • 
() . 
0. 
1 • 
1 (· 
1 T 

O t 

~· .. 
.::. (· 

0. 
0 , . 
IJ f' 

2 • 
.:, . 
':" 
...! • -~=-· ,. 
,.., 
0. 

14. 
8. 

15 .. 
14.l, 
C,83. 

1 ls;:.:. 
1 s-~ • 

4. 
,... 
0. 

5 .. 
7. 

o . .- !

..., • -
• \". .J. ~. 

106. 
11 • 
17, 
c~ J + 

C" " ' ._,, ... ,.•.) ,. 
1099, 

,:°• / ,-::, C 

0 .. 
0. 
'.J. 

0 f-

0. 
2 .. 
•,.I I• 

1. 
,:, t 

~ t 

1. 
•) .. 

" I.._/ f, 

1. • 
0 • 
1. 
1 • 
1 • 
.;:., 'W' 

.-. 

.::. t 

1 • 
J • 
1 • 
0. 
4. 
!::" ~·. 
4 • 
4. 
...:. ~ 

2 (· 
1 () • 
9. 

1 '7 • 
13S • 
743. 

1156, 
1 06. 

.::. . 
4. 
6; 

1. 7 ~ 

7~. 
:i. b :I • 

"-, 
'7 / t 

15" 
.. (' .t. ,., t 

n·, 
':' ·' • 

531. 
1161 • 

:.~) 9 ~-_:I t, 

1 • 
'.J. 

(j .. 

,J • 

1 • 
0. 
t, t 

•,.I;, 

.:: . 
'J • 
1 + 

1 • 

HP:SD2876,SPC 
o t 1 t 

1 • 
0. 
'1 ..:.. . 
...-.:. .; 

0 r 

1 • 
1,.} t 

1 • 
" •J y 

0. ... ~· . 
0. 
~ t 

C, f-

5 • 

'1 ... 
l • 
2. 
6, 

3-'i. 
183. 
8r'J5 + 

98 t. ,.,,., 
0 7 • 

..:.:. to 

,6 .. 
3e 

,• r:" 
.,.,, t 

8,~ ,. 
17'4, 

, ,.., 
\710 .. 

1 ,f .. 
:i.8. 

113, 
631. (· 

:I :i.:i. 3. 
:1 77 .. 

0 .. 
'.J. 

, .. , . 
0 .. 
',) . 
0. 
1 • 

.... , • 

•._I .. 

. -, 
~ t 

,:l • 

c,. 

1 • 
.-, 
..::. t 

1 • 
1' 
1. 
2 i· 

1 (• 
..-.:, l· 

1 • 
1 l· 

1 • 
() t 

..; , 
4. 
1 • 

8" 
13 t 

"" ~·' 
11 , 
,..,,.... 
..:.:.c, , . 

.,.,. . .,.,.. 
,·.","".•',} I 

9~2~ 
'"''"''"' ., ..:.:. i".: (• 

6~;-
cc 
,_I \• 

,.., 
0 t 

c;, + 

1:?. 
88 e-

:181, 
49, 
1::;' --...:,,.j t 

J .,j (• 

t. :3 S ,. 
., ... ,- -, 
.I \I ,·1 / I· 

148, 

1 • 
'.J ,. 

r..). 
, ... , .. 
0 ,. 
£,. i-

0. 
•,.) • 

0. 
r:.,. 
0,. 
~ . .. , " 

c, (· 
() . 
Lt-

1 <· 

1 ' 
.... , ft 

2~ 
. ., .. ' 
~ (• 

,.., ~, 
.-, 
~ ~ 

..;, 

1 • 
._; I 

,,:. . 
..; ' 
.t ., 
,.. 
Ot-

4 ~-
:I 8. ..,..., 
-"-., fo 

;? ~) ::2 ~ 

980(o 
746, 

•11 C 

..; . 
.i. I· 

::i (' 
2f: • 

~ ~ " 
..L l ',.J" 

19r., • 
33 ft 

11. ,. 
:24 t 

::. ,~: 8 (-
76'7 .. 
7·33 t 

:to:,• C· 

0 .. 
0 ,. 
1 ( 
0 .. 
0 I· 

1, 
..-.:. t-

',) I· 

1., 
',). 

,.: . .;. 

',) ' 
',I 
,.., 
..::. (· 

i...l t 

,:· (· 

1 • 
1 V 

1' 
.l. 

.,;; ~ 

..: 
,.., 
~ (· 

:i { 
...: 

4 • 
. -:: ~ 

._:. to 

,_I I• 

/ . 
,.. 
C• ❖ 

,.,,.. 
,,.:.._, I-

,·.,1...1 .:, i' 

:i. :i. ~? ( 
C// . ,.., 

J. 7 • 

4. 

··' (• 

0 V 

.~...-,. 
119 :
.i. ,::. r:• ( 

. .;:.o , . 

1.t:.}" 
, .. ,. 
• ·~•. 1, I C· 

:i. '-7'0 {• 
81 () :-
.-. ...... -
-: ..:, ,.:, !• 

, " ,:-:, '7 ~ 

1..,, .. 

,'j,. 

c, t 

, .. , ;. 

1 ,. 
•,) (· 

',) 1-

J 
1 • 
I..) 

(j" 

. ·.,:~-, \· ·_·. 

~ 
~ 

I\): 

J. f-

',) t-

.i. 
,) C 

"·' ;. 0 
~T'"~:-

;: > ~' c~ ;:•· 
Cl) ., .• 

u 
:::c 
3: 

'-i_} t 

1 I• 

-~ t 

4 , . 

. •: (• 

\':•.,. 

:s ~-
J.....: ~ 

.I. 0 ❖ 

.I. ~It 

'10 , 
.. .:,,::,c, 1-

:i. ?;10 ❖ 
'.J09'" 

.i. l'" ,, 
,:-:. •:-

C• I• 

/ .. 
4 ···'! •) 

ll 7, 
.lc,1, 

~..:." 
, C-
J. ._1 (· 

1·;, .·~·. ; ,., __ 
.. • ..:, / t 

·""" ..... ,. ,-:, 7 ""1 t 

3:7 :i. --.:, ,::, .,. 

(j C• 

',! 

0 ❖ 

',.J f, 

1, 
,j .. 

, ... , 1-

-:) ❖ 

! 

, .. , ,. 
',l ~ 

1,,1 

·:fJ 

, ... , i-

'.) t• 

, .. , f-

',.J. 

1 <· 

1. • 
..: 

l 
... 
. i. -i• 

,,., " 

1 t· 

.!. ❖ 
·=-._t ~-

,. 
-'-! {• 

'..5 ❖ 

-4 (• 
!. , ... , ~-

.!..!. 

! ,;;. (• 

~.-
·.1 7 f 

_,,,., 
..:•o•:),. 

1 1 ,'.} 7 , . - ..... -. ,:. 7 ._;, -I· 

. .i. \_J I· 

... 
4 ,. 
C• 

-=• ✓-

.l -.) J ... 

:i. .~-IJ,. 
' .• 
..l ,::, t· 

:i. :3 i· 

3•l, 
.2'.? -'i ❖ 

9:.i:3,. 
•· .,, I~ 

\-. :-,· .. , !• 

. .:.•._I<· 

... , t 

• . .) ,. 
... , ❖ 

'._/ I· 

-~ ~ 

Gt-
(, i-

• .• _! 

',} !-

J. " 
',_.I I· 

',.) \· 

255 



I . 

I . 

···~ -~~· 
. ·.·.•,. 

~ 
··~ 
·~-

)~ 
·. -., 

I i.- ~-. • •• -•~ 

.:-.,J 
;,., 

.. _~ .=.:: : / 

COUNTS 

243204 
243913 
244771 
243758 
243766 
243637 
243514 
243765 
243849 
244044 

'.• ~ ·. '.i · .. . : :-: ·-:~ .. 

CNT TIME 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

.:· ·:.-,.·: .. -•: 
._:_:;-. __ •, .. .-: 

WHC·SD-WM•DP-045 
REV1 

C/M co1Nc corm 

48631 307 
48773 309 
48944 311 
48742 309 
48743 309 
48717 309 
48693 308 
48743 309 
48760 309 
48799 310 

CORR C/M GEOM 

48938 0.4.987 
49082 0.5002 
49256 0.5020 
49050 0.4999 
49052 0.4999 
49026 0.4996 
49001 0.4994 
49052 0.4999 
49069 0.5001 
49108 0.5005 

]f ~~})1~1:iJm/mALS ...... ,:,:f ;~¥:A~!Jl·:•1.'.:.•.::.l.~Ir!~tr;!o ... ·.•,:·i:·.v.·.: .. ~ .. :_•,:.:.:_:.: .• :;·:,··::;·i·:·i' ..•. i:.::•::, .. i.:.i:;·::.::,i,,!:•.::i•::i·:•.i•.i•,:::.· .. 1.:::i:!':::::.o•,l:.i'::.:.i_::.·.'..:.!:i'·i.5.':;.·.A:.;··.;.·:.:::o:.:.:.:::•:v.·:o;:'.', •. :.: ..• ~.~ .. •.:: •. :.,i,•.::.: .. : .. :,:.i:;, . 

.-:):l\\i:?:itt}A\/::- .=.:.=·:::: •. -:::::::;::::·? .;\ ..... dl/_::•.•·····: .. :• ..... ; ... .• .. : ::.-;: .... :i-.:·:-=j=•.-•••• · •• : .- ·. · :-'.· .. - .. -.:=::':.i;.; :::;.•••:=· .:.-:.-:: .-··=· 

BEST AVAILABLE COP'( 

~ ',• . 

256 



COUNTS CNT TIME 

242920 5 
242932 
242052 
243038 
242907 
242795 
243214 
243707 
242647 
241653 

5 
5 
5 
5 
5 
5 
5 
5 
5 

'-: ~ \·,. 

WHC-SD-WM-DP-045 
AEV1 

C/M CO/NC CORR 

' 48575 307 
48577 307 
48401 305 
48599 307 
48572 307 
48550 306 
48634 307 
48732 309 
48520 306 
48322 304 

. .. :: . - . - ' - ' 

' -.. ·. :·,. ; . ,; : .. : :~~. _'·'.; - -~ .• f·· __ :. _. 

CORR C/M 

48882 
48884 
48706 
48906 
48879 
48856 
48941 
49041 
48826 
48625 

.. i 

GEOM 

0.4981 
0.4982 
0.4964 
0.4984 
0.4981 
0.4979 
0.4988 
0.4998 
0.4976 
0.4955 

BEST AVAILABLE COPY 

. --_-··.· .·- : : •• •- •••• •-•,• •• ••• •••._.•~::-••••·--•••••·-• M• 
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.. :·.;•; 

-~ 
.. ::.·.· -~:~ 

·:-~ · . .-:_~-· : •• 1. :,i .. .-: ' ·-· ... ;·. ';.,_ ··.·.··< 

WHC-SD-WM-oe~45 
.REV1 

DET # 1 2 3 4 5 6 7 8 JUPITER II 

. ,.. .:h,~R::ni;i\(#7:'12:ii< :, :.a: :::.)a}:c :\. ,J:b1 •...•. ,'.:'~>,}i> D:11%~'.f. X:,#:::~< ::;(4i.i·: .. :::t.::4,.:1\th:;c :~::i-.,~~', :;.Ai:>~+ ::.:;,)/4,.:1•... , 

SCT/SHIF+ Np fi/ /5',;1. /6~- J'-/7 /,5"ij J~"i:) /5"3 /5'3 ~ // 

'vJYfA /fi Pu /I~ ~3,;J ~33 ;l,30 ,p.3,;; ;lrJ'1 ;l-3~ ~33 ~ / 
DATE Am l~'f 3p5' _3c)(;,, :3tJ~ .ff~7' 3~/ .3'c).3 .3tP7 ./-.........__ 

S-11---13 ·cm ~ =!1~ :573 !7~ 37/ l3'6~ 3'7/ l±i.1i' /v "-

.,,,/J.µg'.k)at.~ .•. ,,,~{;t,;J t.likt. ,:J/:IS.J!I~~ LLTuw:zL :21::a:;f.~:: ,;\::,;i;.,4,:,:,1etf..fftf.L ;.;,;;:;A:~,·~L ,,Li:.:~~& :,,f:;1,:.,:i:,: ;;;;,,:;ii~'.£,:, t,:,:,:i,i:i.:,:. 2.<£:~)@1,· ,,,,,,:,i~A.:❖ 
SCT/SHIFT Np /L/.l 15/ /'-{S' /-:JO /'-IS°' f<f 7 {'f,7 

a}Je,. I). Pu :Z..2,1 7..1..7 2.-Z.~ 2,1..'7 '2.7..S 1..2-1 22.1 

DAT~ Am ~0° )o3 2.?S-- 3()( IJ..r, 3° 0 3/)'f 
5'-/f.;.'1/ cm JC.f ?>70 7,t.c. ?,C:,7 'J(,,'f 3c.r 3,? .,.;, 

DATE Am 131 :303 361/ 36"6 sol ~ 99 36_3 31) 7 X 
5,,/f.,, '13 Cm. /6~ 37/ 37,j I~ 3/g ~S" 37 / 37 / V '-

y ········· :.:;;.ii,.: .\.:..J.,~:.4::, .:::.t~t~,:,1111:,,:c;:....:.:.: ,:.:;.;;;LLIII :.1tZi:;;~:,:,, ,_.j;T.li.: ,.ss::Jr: :£& .• ;:. ❖-::..1n:b:,:, :.::: .. :~}~--~t .. 

3CT/SHIFT Np it.t Js:2 JS// Jt/f /5.3 -1~-t) /.t:;/) /.3~ r---....._ . I.,-/ 
~ti-t#i 13}~ Pu / 13 ;{:;/ .!J.3~ ~~?" :?3~ ~<:/ ::z:io ~33 ~ V 

SCT/SHIFT Np <g3 /49 JS:..~ /'/7 /.~:, /5/ JS-~ IS~ ~ 
Jt9-IL/S Pu Ill ~.;17 ~ ~ ~:3.;J.. ~9 ~.3,:i. ;/3:5 "--.., v-

- l/ / 
/:;] ~"J'7 300 .:I. <j r;, 3o4 30/ 309 v ~ DATE Am 3o7 

5,. ol 1-9 3 Cm /6( 3c.:r :3{,S'"' 3(:.,;L 311 36<] 370 370 / 

Np 93 
Pu // / 

DATE Am /31 
Cm !ft,/ 

rE: Np ("7Np) peak must be at. ch 150 +/- 10 (3.2 - 4.4) or.ch 80 +/- 10 (3.1~ 1.1 - 1.4)' 
Pu <"~Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 - 1.4) 
Am (™Am) peak must be at ch 300 +/- 10 (j;2 - 4.4) or ch 139 +/- 10 (l.l, 1.1 - 1.4) 
Cm ( 2,..Cm) peak must be at ch 368 +/- 10 (3;2..; 4.4) or ch 160 +/- 10 (3.l, 1.1 - 1.4) 
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PLACE ANAL\'TICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE 

3..3 3 a 
Seroal No' Sample Poml 

, . 
Oa1e Time Issued Priority 

E.9324.-8782 H&RWC 5-12-93 15:41 20 
Oeterm1nat1on MeinodiSlanoard ... Aesull Unils Charge Code Reruns 

Am241 LA-503-156 uCi/G Rec· Ell457 0 
Cuslomer 10 

Remarks. Calcu1a11ons. Aesuns· 

COUNT AS uCI/L ATTACH PRINTOUT 
) ~ ~ rY" UAlC3 

.11)0 ~ A.....-..rn sJ~r-e. ~5 B'f3 3_ 39f ~; t.·17x~j
1 -L·IJ, 

/,11J(~~f':S-)(l'r>rl)(~1 .. -:J;.S-c"!',o "' y---~ ~ -"Cl"'' .. ,,..,; -7. 011.V,- - A <1,-t,:. :j 

AnalySI • 5 

Hrs 

Oa1e 

5••6800•06I IR-10-831 

· AM-241: LA-503-156 (D-0) 
liii@$~M~lJij~faiWH t.ip1ke (Tn1cer) Book Number 

·souos . SAMPLE 

58843 
E9324-8782 l,\ct.hrit.y of Am.?43 Tl'llr.er in d·•,n/rd. (SPKA) 5655 

ii!MM(J'ijjijij]p@f%J r,pike (Tmcer) Volume in mL (SPKv' 0.1 
!Volume of Sample in mL (&S) 0.05 

(OF) 1 
Oigest G!'ams of Solids / Liter (Dg/L) 5.019 

JjjJY,JfMii,@: IAm-241 Area Peak Height from AEA (C241) 603 
~-243 Area Peak Height fmm AEA (C243) 904 

AIDT 5630 

05/14/93 . t\T Count Time in Minutes (MIN CTd) 30 
Background in CPM (11KG) 5 

Am-241 11Ci/g = (C241) (SPKA) (SPKV) (DJ1 (lOOOmL/L) + (C243) (&S) (D g/L) (2220000dpm/mL) 

Tracer% Rec = (ATAT+MIN CTd - bkg) (2) I C243 + (C241 + C243) I + (SPKA) (SPKV) 
Relative Counting EiT = Square Root of I (1 +C241) + (1-:-C243) I 100 · 

l~n-241 pCi/g. = 6.77E..f .' :JI 
,~lntive counting en-or . - 5.3% ii 
l~-243 Tmcer Recovery = 38.8% ii 

Data ·Entry by: Date: 20-May-93 

!Approved by: Date: 

!Verified by: Date: 
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Peak 
ID 
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Peak 
ID Is.ot,.Jr-·e 
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Cm244 
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Ti,228 
(1111:241 
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DATA REDUCTION REPORT WHC-SO-WM-DP-045 
REV1 

SAMFl.E 

E9324-8?i:~:2 
File ID: SD3400.SPC 

CocJn l:.ed un; 3/18/93 @:t.2; ,j 

•. ., ·' J. 

Co u r, :.. 'L. i 1111? ;. 

F' e a k h 1,· :i s i1 t. 
Init.:ie:i 

~• t- I. - ~ 
/ t 0 

.. ,; • 1 
7.1 

1080.0 
1624.i-5 

j098t-\-:, 
16771-7 

AEA 
F f'2l~t • 

0 .. 0,:)18 
0 .. 0045 

0,4102 

c:· -o, 
, .. 1 ~ / u..-:• 

'.:i. 4BO 
:·;. 23·1 

I r: :i t. .i a] F .i n i, 1 J 1 1 .i t-•. i ,., l F _; n ,,, :; 

:-:-02 ,,. 3f'.!C, 302 ~ ::=;no :~s ~I, GO{, ?O " ... ,. ':l'? 
256,687 256.6H7 ~s.ooo tJ.7~~ 

Ob·:;, il:i ff. 

o .. G02 
5 • 7 9 4 - \j • 'J O 8 
;i,.471 
5 1- 47l 
3+252 

-'J.0.-11 

,. "'"' ·""\ 
- •,1;, '~.I.! 0 

Fl•iHM 
o~os 
o {• on 

Ct.1 un \ .. 

,~:at1-? c/r11 

G. 13 
" _ .... 
•,..J t- \:",-:: 

29 {- .tr., 

4 .i ·> ··1 ".? 

En 8 r- s '='. ( ME~; j -= "'1 " 0? 0 + ( <) • 0 0 4 S ) :t C i1 ,-3 n n t:: 1 
E l'n? r S '=- r .~ n :·i e ( 1-1\~ l} ) ; ,:) ! 0 2 •J ·r O C, r- .-.} 7 ? 

Efficiencs 0.20\4 CPM/OPM 

T e::u 

) n .i. t. i. ~ :: :i 
i. 0 .- 00 ,:) 

J. -:} t- (',00 

d/m 

.•-. ,-. •~ - I\ .,::• . .},") {, ,, .. 

:i.B7?t0:i 

1. (· ·775 

•"::" •-r ,:-•,-. 
,_1 .. .r ,.} 7 - ••,•~-

,_l fo •1 •.:' ~• 

HI,,' t· . .L \.·' .i. {'_.·;::: 

1,l \: .i /
0

1::' 1::: 

0\":283E·-,"-.__'._ 
0 t :.-· .!. ~-.i ~- -·· ,: 

0 !- ?;~OE-·(.\ .. · 

It.em ;-: ~; e \., 1.J ··./ 1;:.• ,. ~:~ 

........ , .-.. -
.~ '.} \_1 ,. ') ,_.. .,., 

:-31111:,0 t.hed 35315 .. 7 
c; u in p •.J ·,;; .i t. l':! 1° .i t. 

. .. .... ,• , ... ,.. 
!. '. ·' '.) ~- \::, ... :. t~ 

F;: e ·::•id •.1,,: 1 ~-
.... .,,.,, ,., 

-~-··. ,·· .. .,;_ 

.. , ,• .-, .-, 
·-•\_J t- v..:.: ::-

i~1n2l:~zed i.1::,. ·- - . . .. -- ·- .... - .. . . ·- ·- ..... - . . .. - - -·· ....... . 
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COUNTS CNT TIME 

213201 5 
243.913 
214771 
213758 
213766 
243637 
243511 
243765 
213849 
244011 

5 
5 
5 
5 
5 
5 
5 
5 
5 

WHCmSD-WM-DP-045 
REV 1 

C/M cotNC corm 
": 

48631 307 
48773 309 
48914 311 
48712 309 
18743 309 
18717 309 
18693 308 
18743 30,9 
48760 309 
48799 310 

CORR C/M 
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49082 
49256 
49050 
19052 
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49001 
49052 
49069 
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0.5020 
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0.4991 
0.4999 
0.5001 
0.5005 
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SCT/SHIFT Np 'i.sc?. Jl./1 /b-0 l'1'7 JS~ ISi ;,~=, 1.53 @d di;4. <::, - ,. 

f.u-L/3 A /6:, Pu ii I .2').1 ;i:;-S- :;.:;.1 ,)3.;i ;;VJ. CJ ~-::; i .:/33 v' / 
DATE Arn ;~7 3".J. dio/ 9 ,31!)/ So~ .So;l 3P.3 .3a7 / 

0 ..-/1 -~ cm jt./ :J1iJ 3C,.:,,,,. 9'~'7 ~?'7v ~7/ 3?o - P 
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5-1). -13 cm 1 ~t/ "17 / q7~ .~7Z' l~;,,9 15~ 3&'1 310 i/ '~ 
!:iI1.~1u11::i:111i:i11111ii:1::1: 1:11it: i:I1i:i.ij¥t11~I :1iitii;1:i;;;: :i~1::11:1:i1::i 11iii:::@It:t:1:i. *i1t:,ii:1i11 :::ti:111 :t1~:11 ill:Ii.i::i:@t1 ::i::;,i::111:~:t::iI: !l::1i1t11i i1i11: :::i:::::i1wit1~Iii 1i::i:i:,1t::1't :1:::.'i:::tti:it'1!=:::::: 

SCT/SHIFT Np is-- /5"~ /b-t /tJ7) Jtr.q /Si /6~ /&5 1

'--...... / 

h~ -f}/6., Pu /13 ,J3.:Z ;.3S·- ~30 .:133 ,:J.'!JI) :J,:3/ ~;g.3 ~ __,,,,,/' 

DATE 
I 

Am /'-/0 ~t:J5 ;3t?7 5P;/ -.3~1/ '"3'7,;l 3P3 '5~7' ~ --......_r--,.._ 
5-~-%] Cm /~t/ "573 ~7'/" jJ/ °37_;). "37l) 371? °57/ ~ "' 

❖:::i&ii:~:f=:kix:!,::wi::i:i::fa if ~iE ii:t¾·~Eff·· -ii:ii='.r£i'.i r:ifa~:·o.fat: -'iiii::~-=i:i=:i: ::i=@g,;farf ::::;;;::,;gi¼:=~:- '.~:':'i':ii~S=:•; i•:=:•#~S:ii:ii• ·i=ii':r'.f.#:iiir ·::iiii:ii~<:·· :=:::E=i·tfa:i=i: ::::,:=;:==i='f~:_:,::: 

JCT/SHIFT V 
ff ~P'P 

DATE 

r{ATE Am /3j 3CJ'/ J;;i if'7 3iJ3 s~J. ~,c; 70 I 3,t,g ~ .......... 

5,,Jf-93 Cm Jt, '?J 37:)..- 3f17'5 37/ 37Q 31,,7 J,r 3 7 / / ', 

//&o-~fAPJ~;:::,,'.\::. l::#K1 !·l\~'.h::: ::·:,::3:·.:-,.c B :':::::i)i:;3_.':~:::- \.'4.:iJ :::'_::ef·.·iJ L(:4·:.h:::': :~.::=4"/4::1: f :~--(~:'', 1r::··;_·,~·;:·: _·····:·~--::~-- ····d:··~o-;-

SCT /SHIFT NP ?It/ 1st ,1;,J5'f 14'1 1sJ ll/7 15s t'i7... / I 
<i1Ji1 / ff.-(~ Pu JJ 1-. 'lJ I rN'.,lJ). ·:<19 7-.11 ~15 ·21 I J.11 / / 

~ATE Arn ) 53' 305 -,s/{~;_ 't'f ')0 / 'fOf./ _ }t.97 JOJ 307 / /v 
5',1(:f) Cm J&J 'J7i ~"!7).. 1G9 J7 / IJ~ 17 / "370 1/L JZ, _: . 
rE: Np (n7Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10· (3.1, 1.1 - 1,4) · 

Pu (n9Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 - 1.4) 
Am (2uAm) peak must be at ch 300 +/- 10 (3.2 - 4,4) or ch 139 +/- 10 (3.1, 1.1 - 1.4) 
Cm ( 2~Cm) peak must be at ch 368 +/- 10 (3,2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 - 1.4) 

BEST AVAILABLE COPY 265 

·•. · . .--.··-- ,--~ .. · _ .. · ., . -~. -· - . - . ··; --,- -;-7- ~-:-.'7- .... __ ~ -·-· ,· ~---·.-.-::::· .-.-:-:-::· 

.. 
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I 

·., . -: 

-~! ii~ 
.. lffh 
~2; -~-

""'""' No .• : ~mple Po,nl Oattt Time lssueCI Priorily 

E 9324.-8786 H&HWC 5-12-93 15:41 20 
Oe1e,m1nauon Me1noe1,s1anaa,a Result Unus Cnarge Coae Retuns 

Sr90 LA-220-101 uCi/G Rec .E11457 0 
Cuslomer 10 

Remarks. Calcu1a11ons, Resuns· 

S./ ?,. t:/._ --

Analysl • 3 Ana1ys1 • 4 Ana1ys1 - 5 

Hrs Hrs Hrs 

~4-6H00•061 IR•IO•SJI i, 
'-t;;z.·--------------
.SG 10/1,, 

_j_~-------
S"-1S"-9J gJ 009) 9-r-,_ 

Lfl/};11. - 1 I 
£,~~~t/-?116 

Sr Calculation by DK on 05-15-1993 a.t 02:57:04 
Det no 2 -inch 1ount Sr eff : .4051 Y eff : .4503 

Sa.aple aize : l 1b Dilution : 1 Method : 1 

Mount I l Decay ti1e : 6.58 hrs 

44239 
---- - 11.0 : U5871t00 uCi/b stronti111 _ f':/,f s, 

10 . "8-~'2-

.. .: 

-...... -··••·· .. -· .... ····· ........ . 

._ .. 

:.·~. ,_;. __ :-

WHC-SD-WM-DP-045 
AEV1 

r ., . 

. _ ___.,. ...... . 

·- '• <, \·. 

r 

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

Z£S 

.. - -• .. :--_-_. --;.•~-·-·-· ~.·.- .. -~: -

. :.:•· ,; 



c~ 

.... ~ 

·.;dfsr ·-- . 
. '~. 
:ffi Ey -- . 

-~;~; 

.·i:;g 

.: /:.:. Esr = . 
. : ~•:·-:. 

Ey = . 

. . ..... ~- ,, . . . .... . · ·~: ,,--,-_ -- .. 
. .. .::·. ·,.· ... 

:·· ,.· 
' '· .. - - - --' . ~ ~ .· · ... -... :·.- .: . . .: :~ ·• ,J .:· __ .: ..... ___ •••• 

WHC-SD~ Vi!M-DP-045 
Rev·1 

()/+/28/87 Det 10 Sry-90 ratios 

1" SrY--':?O EFF 

o. '+'+98 

2" SrY-90 EFF 

0.3837 

'•370/. ,, 69'1• ·- o. 

5018/. 11G91• = L 

37i:'.8/. ,,005 = O,; 

'•i::B;:: /. 11-005 -- 1. 

1" Sr-90 EFF 

(I. 1+210 

;::: " Sr-90 EFF 

C). 3632 

93GU .L II 

(lE,l1(1 1 II 

9 1+56 .-, 11 

' C. 

052'• ;;: II 

1" Y-90 EFF 

o. '+786 

2" Y-90 EFF 

0.4038 

RATIOS GENERATED USING 
PROCEDURE LQ-508-005 • 

DATA IN LAB NOTEBOOK 
RHO-QA-NB-47, VOL 3: 
PAGES 44 7 45, 57, & 58 

I 

02/18/92 · Det 10 CALCULnTED Sr AND Y-9(1 EFFs 

1" SrY-90 EFF 1. 11 Sr-90 EFF 

0.5053 o. 11729 

2" SrY-90 EFF 2" Sr-90 EFF 

o. 11-279 

BEST AVAILABLE COPY 

- __ :_. .·. 
'',,. 

1" Y-90 EFF 

0.5377 

2" Y-90 EFF 

0.4503 
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Seual No Sample Poinl Dale Time lasuell Prooroly 

E 9325.-8700 H&RWC 5-12-93 15:41 18 
Oe1ermma11on Melh0dl Slandaul Result Un11s Charge Code Reruns 

ACD DGST LA-505-159 G/L E11457 0 
Sample Size Cus1on1er I 0 

? 0344WQL 
Rem~•ks. CaIcuIa11ons. Aesulls· 

JAR ID1f . f GRAMS SAMPLE , '19£ . /. 
VOLUME ON . UJ'." 'fJ SUPER SUPER RUSH 

I. 
I :_.,.\ •• • 

.. '·•·., .. , 

COMPLETION_/~.:f!.,7)._ 
,I/JO · 

- v,i:.p:'f., 
" 

Analysl • 3 Analyst• 4 

HIS Hrs Hrs Hts 

Lab Uml Mgr z; -
.::T • .JO ~ 

, •. , ........... , ·1··1••• ., ;r,,,, .... ,:,.,,-;.,,.~ ....... -.• ,C.";\\.,._.., • ., •. 

~:EQUEHCE # : 13 
I.JT 1: 0. 498:3 

• WT 2 : 0.0000 

NET ~JE I GHT: 

ar~~--l> . .. . .-. .,,-
. ·;'' 1..,,, :;13 1:ll 07: o-=-: -::,4 I .................... £o.,,_,...,•o.&oo.£o"'-• .. ,1o,t,,;.~. • • 

-0.4988 GRAMS 

(__ __ 

: ... ~ .. 
"-------'-'----'--'----'--'------...~~~~~~~~ ,. • ... 

Analysl - 5 

Hrs 

L.wHC-SD-WM-DP-045 
AEV1 

. :--~ :r 



. ··. ::.~ 

,. 

·\ 

- ' .. _ _..~ 

·./ ·, : ... 
,, ·.: ·~ .. ~ ...... ~ ... ; .~- ·,. ·::. ~ ~. :-' 
. ' ~ .. ~:- . 

WHC·SO-WM-DP-04~ 
REV1 / 

Serial No Sample Pooril Dale Time Issued 

E 9325.-1001 H&RWC 5-12--93 15:41 18 
Oe1erminat1on Mernod, S1andard Resull Unols Charge Code Reruns 

APPR/OTR LA-519-151 NONE E.11457 0 
Sample Soze Cuslomer 10 

'? 0344WQL 
Remarks. Calcurattons. Results·· 

Sample or Tank ID?.KE' 0/IJl,V 
Color and Est Vol? tJJtR.J( 81!.•ul.v 
Clari ty?c/1111l)y 

-l~VBER SUPER RUSH. 
\ 

Solids (J(n 
Phases'?-/ 
OTR or CPM '?Joo m,e 

Analysl - J Analys1 - • AnaIys1 - 5 

Hrs Hrs Hrs Hrs 

Da1e Tonie Compleled 

'J'//-J 

Serial No Sample Pooni Dale Time Issued Priority 

E 9325.-8740 H&RWC 5-12-93 15:42 20 
Oeterm1nat1on Me1nod1S1andard Resull Unus Charge Code Reruns 

u LA-925-106 GIG Rec E11457 0 
Sample Soze Customer IDSn:i (O~·lJJ.. '?., 

Remarks. Calcu•at1ons. Resu•ts 

{pt J(G-# '/t.J 13 38' I 
5/,11( F (/4,'/t. ✓ · ;;_ ,; :x I(). 't ,J /-/ 

DatP 

, 2'Jl(t.,2~.,,,, • .,) (.,,o-1,,)(.,) 

!~e.:(..,z.)~ . ~ ·1) 

Ana1ys1 - 2 

Hrs 

T,nie Completed 

. _, 

(__ __ 

.:· 
-~:. ,,- . 

Analysl • J 

Hrs 

Lab Uml Mgr 

.. ··.: _ _. _·. 

034-!WQL 

Analysl • • Ana1ysl - 5 

Hrs Hrs 

•• ·~ < .,: 

I, ',- ~ 

·- ---·-.: _:-· -- -- ---



:,:-·.-.: 

WHCmSP·'NM-DP-045 
REV 1 

S 5543.-9267 SHIFT STD~S 
Oe1erm1na110n Melhod/Slandard Result Units 

u LA-925-106 G/L 
Sample Size 

100-10-100 
Remarks, C.t1cula11ons. Results: 

Analyst -3 

Hrs Hrs 

Time Complered , 

·-· .,-.•.: .-· 

5- 1-93 13:30 26 
Charge Code Reruns 

STD 0 
Customer ID 

B SHIFT 

5/✓:C~ 
-1'1 
.. 'II 

•/Y c~ .. H-~ )CIJ( JOI o) 

~;: ( l4) ) -. \ 4 

Analysr - 4 Analysr - 5 

Hrs Hrs 



·-.·~ 

··o· 
:_\.~. 

·;~m 
·1: .. , .. ,, 

.·· .... 
:=-· ,; 

r':\;/:'.,;; 

,-:-;, 

·-;·j 

. ·~· 

l .1 

~Hb~SD~\YM~DP-045 
REV1 

I 

Seuail No • • Sample Poanl Dale Time lssue<I Prio111y ,.. . 

E 9325.-8755 H&Rwd • 5-12-93 15:42 25 r 
' Charge Codo Renms i Oe1ermona11on Meinod, Slandard 

ICP-SOL LA-505-151 uG/G Rec I El1457 0 
Sample s,,e '/, C:,g 80'9-. 

. G Oli' S.Af1PLE 

Cuslome, 10 

0344WQL 
Co 1'°1.~l<f.~8'.:. s.i7e I Remarks. Calcula11ons. Resuns .. 

z.,... ,., 2'( / 'f .°t'8'if":=:.;;). .'6sc::J,"J~c 4 '1. n 0€1/cl.i'irtr:::.J. ~3 £ 3 
Sr 7., 3.l l'-f ':1'8f~· '1 '? S"E I . J..: 1 ~ · '? h .°i'"fi:. 7. dodo-

• • · Zri 7 2.1~ /'f.,#fJ'i?= l,'-1 S e..3 
A- J 'f:i;isa,iES l'l.9Si"-::: i".G.OE '{ N; 53,cj /£/. era'l.: I.O)E, c).. 

SUPER SUPER_~~~~~ 
An~•v•• • I Analv•• • 2 AnalySI • 3 

Hrs Hrs HIS 

Oa1e Tome Compleled Lab Uml Mgr 

/593~5- fJ?S-6 
F 7. ~&,z.s-s/4.'~l'i18"-::/.'JJE.S ,~ -e.. .o ' 
Co, / .502:? c11-l,°1'8-8:::._1. 61 €.·J 
c,... ],"1~/~J/1.~'88:::7,5'-1£.2). 

µ J. i • °' i'-/1:.1 le/. 'i~8-, 3 . c,s E a 
S rr-a 7. , '-Io £: 3 /<{, 9FJ8::: J~ 'i 3 €.3 

~c, °I?'/ l<f. ?'8-8::::. J. ~ 7e a. 
p S. '15 ~ €. 3/J.J. ia-s-::. J. O°, €. 3 

S l, i,9 lo€3/t1.,%'lf,:; J. 3<t € 3 

M~ 5. i27E.3/cJ.'=ri??.:./.Os €.3 
A-·s z.g-=,Jct.<=)<aj, S. 7°,G. / 

-~<i·-/!rh) 

~--. 

Analysl • 4 AnalySI · 5 

S7?/Cf.°,'if?:::. }.1,~Ea i~ 110/1,°18g=- ~.;). JG I 
· Pb fg ,0/8€3/1.m ~ J. ~, E. 3 
T / '-4"' 7 l'I. 'o/'8?::::. ,. s'lc ~ 
Cd 7'83/'l,7?fl .. ).S7£.Q. 

K ';55/'1.°18'(:::. I.,, G ~ 
f>1,.., 5. z,"-Jf::3/1,'ilil-.: J,os € 3 

s1;, 2. sto7ll:sh.~:: 5'.i '-f & a 
V S. 'Z.SZ.fJ/1/ia><f:: /.c6!:3 

t_3~ 23o/'-J, °J'88".::: Lf. ~I 8-/ 

TI '-I. J'?JeJ /t/, °,8~..::: f </DE~ 

,./ 

' /.,,-··· 
.... 

lTi 



........ . . ·.,. ··~ . , ... ,- .. ______ ..,_ ·-····-.. •- -· -·-

Identity 1: E9325 H&RWC 0344wql Identity 2: 4.9880 g/l 11:02 AM May 14, 1993 
Task name: ALL_SIM 

WHC•SD•WM-DP-045 Sample Weight: 1.0000 Solution Volume: 1.00 
dn-Peak Integrations: 3 Off-Peak Integrations 1 REV1 
----------------------------------------------------------------------

--..,_Zr "'Sr Bi Ta Sn Si 
"I 

Al w 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb> Cppb) Cppb) 

M,ean 1423.747 237.063 -932.798 -40.291 -586.036 -1710.090 428897.277 -587 .317 
~D. 15.311 1.924 68.335 24.389 20.394 48.127 2776.943 13.137 
:CR_S.D. 1.075 0.811 7.326 60.533 3.480 2.814 0.647 2.237 

"co '-'cu "v Li 
"v . 

Zn '\, ~i La Eu 
\, 

Fe 
(ppb) (ppb) Cppb) (ppb) (ppb) Cppb) (ppb) Cppb) 

Mean 192.806 9130.171 35.965 7216.396 533.731 -3445.626 -77.469 705612.278 
S.D. 5.975 60.751 0.904 34.048 f:.746 4.413 1.113 3543.271 
% R.S.D. 3.099 0.665 2.515 0.472 1.264 0.128 1.437 0.502 

~ 

.. " '-' Cr °'-'Nd "v Sm '-ea "p ·~· Ca u Ce 
(ppb) Cppb) (ppb) (ppb) Cppb) Cppb) (ppb) Cppb) 

l 

Mean 18023.102 3760 .. 862 1984.563 . 1078236. 426 -546.198 7139.531 934.413 5455.659 ' . 
s.o. 112.372 29.867 67.722 8003.D54 37.670 78.709 5.697 84.622 
% R:s.o. 0.623 0.794 3.412 0.742 6.897 1.102 0.610 . 1.551 

'- s "-· 'v "-vNa \,Mo '- Pb Mg As Se Ag 
(ppb) Cppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Medr, 6696.379 5126.589 289.441 577.364 110.468 -331.040 -43.994 6018.170 
s.o •• 110.584 26.013 14.826 9.721 0.645 13."264 11.987 20.272 
% R:s.o. 1.651 0.507 5.122 1.684 0.584 4.007 27.246 0.337 

"Ti '-' Cd 'J K "'v Mn '-'sb \., V 
'\., 

B Be 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

•· 
Me11n 667.322 783.405 · -621.452 855.070 5214.018 2561.742 5252.425 230.189 
s.o·: 6.704 6.241 8.187 12.042 23.678 107.014 47.420 1.521 
% R.S.D. 1.005 0.797 1.317 1.408 0.454 4.177 0.903 0.661 

~ 
Tl 

(ppb) 
Mean 4190.949 
s.o:· 81.504 
% R.S.D. 1.945 

•a••.••a•••••m•••mm•••••••••••••••••••••••D••••••••••a•••••••••••••••• 

·-· 
•:.:-; .. 

2-73 

~.-::. 
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·"'-~-·-·· ·---.. 

.. ·;., 

WHC·SD-WM-DP-045 .... ....-
REV 1 .,:.. 

.. . ...... 

Serial No. Sample Point Date Time Issued . Priority 

E 8501.-1211 ENV STD 4~ 6-93 18:30 25 
Determination Method/Standard Result Units 

AT-LIQ LA-508-113 uCi/L 
Sample Size 

500 ML 
Remarks, Calculations, Results: 

EDP E341 
STD# </ ?J8S-/ 
STD VAL 

Hrs 

ENVAB 
RESULT 

%_REC 

Analyst• 2 

Hrs 

0111& Time Completed 

'f~l.2·'13 

~ _l(~<.(6-(( 

101. ·cr&i '?. o 

Analyst• 3 Analyst •-4 

Hrs Hra 

Lab Unil Mgr 

Charge Coda Reruns 

R4B5C 0 
Customer 10 

Analyst• 5 

Hra 

~,,. 

·sEST AVAILABLE COPY . 
_ ... --·--·-•'"'·--···· ' 

.. -- ···•·"' 

·-·-•··•·· 

----

274 



'_ .• !· 

l 

SAMPLE POINT: ENV·STD. 
LAB ID #: 8501 
NUMBER OF ALIQUOTS: 3 

NET 
CPM 

ALPHA: 175.927 
BETA: 2430.820 

STANDARD 
DEV. CPM 

4.233° 
86.003 

WHC·SD-WM-DP-045 
AEV1 

CONCENTRATION RANGES (UCI/L) 
MEAN UPPER. LOWER 

6.464E ·4 6.619E -4 6.308E -4 
7.523E -3 7.789E -3 7.257E -3 

DEVIATION 
PER CENT. 

2.41 
3.54 

SCATTER 
ERROR 

OK 
** 



"(~ 
~ 
¢"'~~ 
·:~: 
··- ·.>t. 
t;.J; 

·.-1.· •.. ,:.-._:'-

·-_:. __ .:,,· •.. i.' 

5e11.1 No Sample Poml , Dau, Time ls•ued PIIOtlly 

E-;9325.-1211 H&RWC 5-12-93 15:41 18 
Oelerffl,nauon Me1noe1, S1anc::Jard Aesull Umls Charge Code Reruns 

AT MISC LA-508 E11457 0 
Sample Soze Cus10mer 10 

G OF SAMPLE 0344WQL 
Aema11t.s, CaIcuIauons, AusuI1s· 

/O-C-J'!;;:j•5C 
SUPER SUPER RUSH 

?,l'f ~,~1;,,, fl 
~.,.~- -= 

Ana1ys1 • J AnalySI • 4 Ana1ys1 • 5 

Hrs Hrs Hrs 

Dale 

S'·l"-f- '93 

-~,--------------------------------------~ #- I ~ 5'-1'~- y 3 E 93...2.s-- /c)./J .. ' 

.. ... ______ .~ 
' 

WHC-SD-WM-OP·045 
REV 1 

276 
.___..-···-··· 
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;,gg 
.. ~~\~Ji 
-~~-~: 
_,,,. .. ___ )ft'. 

J~ 
f ,c.,_Jf 

'ffi 
_;t;~; 
iff;' 

.•'-'·: 

•-,:-, 
,.,,. 

COUNTS 

243204 
243913 
244771 
243758 
213766 
243637 
213514 
243765 
24384.9 
244044 

CNT TIME 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

WHC-SD-WM-DP-045 
REV1 

CIM cotNc conn 

48631 307 
48773 309 
48944 311 
48742 309 
48743 309 
48717 309 
48693 308 
48743 309 
487.60 309 
18799 310 

BEST AVAILABLE COPY 

. . ~:. : ' . 

conn CIM GEOM 

48938 0.4.987 
49082 0.5002 
49256 0.5020 
49050 0.4999 
49052 0.4999 
49026 0.4996 
49001 0.4994 
49052 0.4999 
49069 0.5001 
49108 0.5005 

277 
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·., .. :.. . . . ···: . ::·. ,' ,.-. ~.1 .: .. <:: 

./\: '}frf f Viti' . . -':'t~;~J:.'.' 
',:;_::.:,:_:.~_:.·.~_:::,/_: .•. = __ -_i,;~.!.:_:_~i.~_-i.:.:,i.f ~r.•··• . •Ht// ,WI-IC-S_. oA:.E· wviM1. -DP-04~.--· ·: 

. • I,;:_.••-~:~,;_.~•.,-,~:•. ,. 

.. -~ :·: -·. 
·· .. 

_.,, / 
. ~ . . 

. -~ . ·tr.:? 
/:?} :: : , .___,---···· .. 

'" ··-~··_:-~-.. · .. · .-·.: ,.. ___ _ _,;Jta ______ _,,;._....., ________________ _;__..., 

..... ·::l · l/9.S-/ 
:: _: .. \ 

Serial No. S.mple Point 011111 Time lnued I 

' E 850L-2162 ENV. STD -~ 
I .- 4- 6-93 18:30 

Delerminallon Method/Standard Reault Unita 

GEA-LIQ LA-548-121 uCi/L 
S.mplo s1,11 
500 ML 

i . Ramarka, Calculationa, Reaulla: 

' 
$/,461 ENVSTD 
EDP E345 

~-
CSl37 

EDP E346 C060 
EDP E349 / AM241 

Analyll •3 Analyat •4 

Hr• Hra 

Tim• Compl• llld LIii! Unit Mgr,_ 

.. _1..;..·_ -- -·~-- .. --
•·, .. 

. ':..,, 

. . ~ .. 

. ,• .~ : 
. -~ •, 

·1. 

·'· .· 

> •• ,. 

·.;.•,···. 

--
_..-----------·--·. ----. 

Cherge Code 

R4B5C 
Cuatomor ID 

Analyot •5 

Hra 

Priority 

25 
Reruns 

0 

:, .. -. 

,, 

• ' !•' 
· .. •.· ',J 

.. 
~;- :, , : '~
; -~\ .· ........ ·, 

.•.·.•··· :', 
. ; ~ 

·•·.· 

••;',I 

I. 

-----

\ 

'/- .. 

'~---



:.,·-\ 

. -. :-.· ... · 

.3 2--ZO 
Serra! No Sample Pooni 

·E 9325.-2172 H&RWC 
Dererm,:;a11on Melhod/Slandard 

GEA-SOIL LA-548-121· 
Sample Sile 

G OF SAMPLE 
Remarks. Ca1culat1ons. Aesuus· 

Analysl - 1 

Hrs 

Dale Time Compleled 

·---~ 

_ .. -----···•" .. 

~/ 
.,··· 

WHC·SO-WM-DP-045 
REV1 

Dale Time Issued 

5-12-93 lf;: 41' 
Resull Umls Charge Code 

pCi/gWETwt E11457 
Cuslomer ID 

0344WQL 
/t; C/- n; -/VO 

Prio111y 

18 
Reruns 

0 

SUPER SUPER R l. ~:;-J 
2· 'l ? ;V'l'I 1; t 

Analyst• 4 Ana1ys1 - 5 

Hrs Hrs 

5•·6800·061 IA·I0-831 

. · . ..: ~ ::·· ._ :.-~ __ . ~. ·.'· 

279 



,. -~._; . 

:.' .• .. -~~-

.·/ 
• ....... ...__ .... r•"•• 

•.', 

.· "\• . 

;. 
; 

~- ( 

WHC-SD·WM-DP-045, 
REV 1 , . ..----

..- -- . 
.... ·· 

..... 
________________ _.. _______________________ ;_._ 

Serial No. Sample Poinl Dale 

E 8501.-2162 ENV STD i 
Delerminallon Melhod/Slandard Resull Unils 

GEA-LIQ LA-548-121 uCi/L 
Sample _Size 

500 ML 
Remarks, Ca1c·u1ations, Resulls: 

$1,46/ ENVSTD 
EDP E345 / CS137 
EDP E346 I C060 
EDP E349 / At-1241 

- ·- - -

Analysl •3 

Hrs 

Lab Unit Mgr 

. l/9.S-/ 
Time Issued Prlorlly 

4- 6-93 18:3(> 25 
Charge Coda Reruns 

R4B5C 0 
Cuslomar ID 

:J r~o _..,._ 

Amilyal • 4 Analyat •S 

Hrs- Hrs 

(/-· . 
. -------- ..• -•··-····--··- •..... 

-----·-····· ·: 

!',•.•··•.:--•,!.:..";:..;. 

- :-

----. 



:ti 
>:~.;J: 

: ,_ .:;,,•.' 

. ~ , . 

. :~J 
* G A M M A 8 P E C: T F: U. M i• i-! ,; L Y S j f-:i * 
* * 
* * * * * * * * • * * * • * • * * * * * * ~ • * * * * * * * * ~ ; • • * 
CANBERRA SPECTRA~-F V2.06 SOFTWARE 

24-APR-9322:10:46 
WHC-SD-WM-DP-045 

REV1 

1-=tNALYSIS P A R A M E T E R S 

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0 
DETF.:CTOR NU'MBERt <} I GEOMETi,;:y NlJMBER: 81 
SPECTRUM SIZE: 4096 CHANNELS-
OF:DER Of SMOIJ rHIHG !-""UNCTION: 5 
NUMBER OF BACKGROUND CHANNELS t -~ ON E,~:CH 8J.JJE OF PE,;K 
PEfii\ CtJNFif.lENCE FACTOR: 8~-i ,()i; 
IDENTIFICATION ENERGY WINDOW:+- 1+50 ~EV 
EF:ROr: QUOH,TION; 1,'r6 SI1,M(1 l.lNCERTr-diHY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CAi..ClH.A rIOi·I r'ERFtJRMED 
MEASURED ~NERGY DIFFERENC:ES LISTED 
MUL.TXPl.f:T ANfiL YSXS PE::--~FORMa1 

SPECTRAL DATA READ DIRECTLY ~ROM MULTICHANNEL AN~LY2ER ANO: 
r!tNALYZEU BY; 

SAMPLE DESCRIPTJON: E850]-7162 ENV/STD 
GEOMETRY DES CR I F' T j(J N : :·rn O i, I. U (J 

SAMPLE SIZE: 3.0000E-01 Ll 
ST:1NDM::J:1 SIZL-:: j_: o,:)00Et0() ~:r; 
ANALYSIS ~IBRARY FILE: ANL000 

COLLECT ~t~~ ttMt~ 
l,,:.;-11 •• 1 .LMc .. 

DE,;D TIME; 

ENE;:;;GY ci=.L I 3 :~;;-1 TI (lr! FERFiJF:M i:-:::1 ~-iti- 1'i1-'1r:-·:-'"3 

E F F I C I E N C ',' \ : ,• L I B F: 1• T I Cl N r· F. ;;: F n F; M E .D l - :.:. F :~; ·- 9 3 

BEST AVAILAB,LE cor-· 

281 



~.:: ·' ."' ,• 

P f:" A K 1'.i N ,~: L Y S :J 8 

PK CENTROID ENERGY Fl.JHM 
CH:!iNNEL i~:i:-:v KEV 

1 96.68 •18.3:l 1.00 
.., 

1322.77 661,•Hi :i., 4 9 ..:: 
2B ,'>6 .l • 44 
3 2345,24 :tl72.78 1 ,84 
4 2663.52 :i. ~.oi3 :I ,98 l.98 
5 292(), 1 ~~ 146 (), :-; 4 .I.. 86 
5B 1460,67 

EF::ROR· QUO l"ATION rH 1. ·u~ s:rnMA 
PEAK CONFIDENCE.LEVEL AT 85,0% 

BACi<GND 
COUNTS 

1265 .. 
1479. 

1053. 
224c-
1 ()4, 

B - ENVIRONMENTAL BACKGROUND P~AK 

NET ,~,REA 
COUNTS 

9.~!"j .. 

22(i:1.(l, 
1 ~:i9. 

3:i.246 • 
27':1 7'!) C 

806, __ .., 
/07• 

BACKGROUND SUBTRACTION PERFORMED USING FIIF BK0014 
BACKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT ST:-,RH-:o UN ~:~~--Jl .. 11.-9:-: rH 14:ooioc, 
BACKGROUND LIVE TIME; 60000. SFCONDS 

WHC-SD-WM-DP-045 
AEV1 

ERROR NUCLIDES .. 
I• 

11.7 U-234 
j '4 CS-1:37 

,·.• ~-
,J :- 0 

1+2 co-.:.o 
l ,2 co·-c:.{j 
s.o i\ ~· 1 () 

l .i 

BEST AVAILABLE COPY 

... 

. . ~ 

• .. -, · .... 



. ·.' .•;~ 

:::~?-.' ,' 

... 

"/·· .. 

24-APR-9322:10:46 

SAMPLE: E8301-~162 ENV/STD 
DATA COLLECTED ON 24-APR-<,)3 AT ;u; 2(); 16 

WHC-SD-WM-DP-045 
AEV1 

DECA'(F:D TO (), DAYS, (),0()()0 HOIJ:~s Bi:::F(rn:~: THI:-: Si;•'d;;T OF COLU·:CT, 

R A D I O N U C L J D E A N A L Y S I S R E P D R T 

NUCLIDE ACTIVITY CONCENTRATION Ii-! uC:.i/1.:C 

DECAY 
MEASURED 

AC-228 LLD<4.28E-04 
AC-228 fi L Lti_:::: \: 281:-:-()4 

AC-2288 LLD<4,57E-04 
AG-108M LLD<7,31E-O~ 
f;G-110M LU)<~~.3-'>E-:-04 
AM-241 LLD<5,46E-04 
AM-243 LLD<1,31E-04 
AM-243A LLD<t.11E-04 
AM-243.B 
AF:-41 
AIJ-1 'i8 
BA-133 
SA-139 
f:A-l•'Vi 
EA-141 
BE-7 
Bi.·-2G7 
.3!-212 
BI-214 
B I ·- '.! t :1 r) 
BI-214B 
3I-2t4C 
CD·-!. iJ·~ 
CE 144 
::;:::-13::: 

LLD<2.30E-03 
LLD<6,98E-05 
LI . .O<,-,, Obr.:-05 
LLD<9. 66E-O'.·i 
LLD<:2, 36E-(l4 
1.LD<2 ,91;:-:-04 
LLD<2, 12E-0 ✓-1 

LLD<6, ,::-2E-04 
i...LD<7. 4~!E-.05 
LLD<7,31E-04 
LLD<l ,. 71E-0 .. 1 
i. U) < l , 7 .i. ~-:- 0 4 

LLD<8,3/E-04 
LLD<2, .:.~;E-0--~ 
L! .D<l .. 5·=lE-(i3 
,_L :,<3, 23E--'.H 
:_:_D-.::5 ~ ~~=1E-G: .. i 

~E-14'. L~D<7,11E-05 
~EPPt~4 LLD<6,46E-04 
:0-36 LLD<l,09E-04 
-::0-5i' ,_ i. D < ·1 • 2 :\ ::-: ·- -::, 5 -- ---• . .,.u-:: ::i LL .D < .1 ... •J 2 '.:: - ,:J ~1 

ERROF: 

co-.::.o 3. 2-,1E-ti2 +-.·~ .: ,~~- 1)'-l 

CF:-51 ,_LD<'S ,. ::-::::E-•i4 
CS-1~-:>l :_i_D-.:l c-O~-;;;-:-i:~•4 
c.;·-1 ~-~ ;_~D<.~ ·.G3E-·~)·! 
-:2-137 .: .• 3 ?E-G:~-: --~· ,f r: - ,_) ,\1 
: :=. -1. .:~ :-3 Li .. lJ < 7 :· .. ·-~ - •) ~: 

!=.9U- ls: L~J<.1 ~ ::.32:--.; . .-, 
~~-L34 LLD -~JE-0J 
;:: U ·- l :,: ,~ : \ L. i • D •.: ;~ :• ·:= : ; ::-: - ·~) 5 
~~ U - : ·3 ·: 1_ ._ Ci·-'.~: :• , ) ·= ::: - •J .~ 
~~-3: LLJ<:,36E-0~ 
H!=---1?1 Li..i)•.·:~ .. :: 1;:-:-,:)5 
• • •• .... .. .. • I ... , •• _,, --•- •• •~ ;-; ·.,; ..... - ',) .,: - .:_ : .. ' ·· .. ·=· ·=· .· 1.:.. - '! . .l 

L ~- ~ : l ;_j_z:i-::·::- :· .~.::.E:--:~~:: 
!,L.;::-.::.~ ,. ~~,t--·~·5 

'· - :_ L. 'i.i . .-· ~ . ·.:: ~; ;_: - {! ·s 
'.. -- .l.: ~ LLD· :·-;1:. ·a.•.J4 

....... -- ...... .. 
i. ·- ,;, :: : .• L.'..I'· i:. ~•.'1:.·- 1..1•, 

< ... .J -:, I_ 1- ~; .... S ~- ,') 3 E - · '., .. ; 
;,: ;; ... 3 3 ~L .:i .. : l ~: - · ; ·"' 
·<-=: ..... 5 ':'.M :_ L. _:. . :, .~ .·: ·- , . ·.-

- ·- ... 
- ,--. I• - • ' • • 

CORRECTED 

L L11<·1, ?8E-,:;,1 

L. L)) < '1 , 2 (1 1:-: - 0 4 
LLD<4, 57E-(H 
LLD<7. ::;l E-0'."i 
I_L))<::;, 36E-04 
LLD<5, 46E-{H 
LLD<l, 31E-{H 
L Lll<l • 3:1. E·-04 
LLD<2, ;;(iF.-{l?, 
LLII<6 .. 98E-\.i~) 

LLD<6 +G\.;,:-:-G5 
LLJl<:9, 66E-{i!:i 
LLD<2, 36E-0,'.; 
Li.J:i<'2 ,941:-:-04 
i...LD<2 • L!E-,J,l 
LLD<6, 6?E··-'.1A 
LLJ:i<"l, ·l::i:-:-05 
LLD< 'i' , :; :i. E -0 4 
LLD<1 I• "iE-{H 
LLJ)<1, 7:t.E·:-C,4 
LLD<3, 37E-,:,,1 
LLD--::::, 69E-04 
Li.JJ<1, 5•}E··03. 
LLD<3 • 23F-O··=: 
LLD<5. ;:_;F-.:i:.i 
LLD<7,41~-0~ 
LLD<6,46F-01 
LLD<1,09E-0~ 
LLD~1,24E-0~ 
i.i...D~l .0:E-04 

I: F:r:OR 

·. _: ~ E - i) . .. ~- - .. ~ .i ... ~ ~- - ~·• .. 1 

LLD-:~ ···.:-~:--:_;,~ 
L. :_ !:1 < 'i. ... 0 :-; i:-~ - G ~ 
i.. ;_ ] I -.' 1 1 .-~:: C: - ,:, ~ 

- .· '5 ~ ~ - ~:. : +-. -:~ -.~, E - ~-- .-:; 
i _ L 'i) · : ·7 ;' · :-: - G ':: 
L.L:D<l . .::~c:-•:•.-:•. 
L ~ !i < 1 . ,.; ., E - •:!-: 

:_LJ<:•~ ~ '? ~;~-: , .. (.-: 
! .. L )) . .- :: , ·~ •.:. r- - :; ,1 

i_L D <: .. :: . .:.~ -·J --~, 
i_L0<3 .. :.::.·:-:-(,5 
;_ L. ~, ... -~. 3 7 ~--:, ~-; 
;_ ~D-: ~ ..;,:: :::-·) ·.~ 
i ... 1 .. D < :.:, ,. '3 · · .. -~~ - •:· ·:; 
;_ :_ .D. •"~ :.: · .. =.: - .·;. ·• 

: __ · ... :; • .. .t ··: , .. ·• --·~. ·-: 

:... ;..n •.: .· :- .. ·--:---ij ··• 
= .. L .:· i • : ~-; ~ J::: - ,J .:, 
.. ,., ' ....... -
·- i_ ,'.I'•., -4 ,• • .:, :,. .:_ -•)..;:, 

·_ ;_ 1) : ~-_; .. -= ,:.: .. : - ,:, : 
'.:.._.: __ :_-:__-=---•""'•-l 

' .·· :-- -

E1-./ERW1 C:!l~ff ,~ii--: I SON 

( i\E l) j 
EXPECT 

9:1.1,07 
9~.1.1.C, 
··-- " .... ,"\ . .JO• ""t•,.J 

433.·:T,• 
, ,·•- - . o._1 / , ..- o 

59 t ~-i 
74.67 
7,1,. 67 
43.10 

l'.2S-'3,64 
411,:-,0 
:~56. 0:2 
.. '"=" -J. o._1, o,_1 c--- ... -,.; .:, I •..; .' 

190,23 
477~'..j9 
569,70 --- --/ .:.;.;. •·· ,. ..:.: / •,, 

.!I\- -,:, ... _, 7 =· .,J..:.: 

~ "' .. --0',.l ':' =· .').;.. 

:t :i ~::o .. .20 
17(:,4 <· :;.1 

:..;:; =· ,:, ~ 

·-- -· ~;~.~~ 

;~s .. ~~ 
1 -~ 3 4 4 
' -- ·-' ~ .: . .: ' ,_: J • 

. 3.-.16 , .... ·::• 
;..2: .. .: . .:i6 
'• .... ·--
.-. ••· / ',,.! 

. ·---- - .... 

n :i F- r 

>a... 
0 u 
w 
_J 

ca 
<! 
_J -
~ 
<l: 
J
en 
w 
OJ 

-'• ,_'"• ..: •• :: I,) "'I.I •. 

J. - . -=· (· •=:· ·- '··' •'• ~:: -- ..... ,. -.• \ ~-., ,., ... 
-t•"I- -. I 

/"'!_I,=.., 

•.~ .:. =· ~ J. 

~: ;-:. •,:, \,I ' .. ,I .. .,:: ,.1 

•. •·i ,) •:-?•= 

1 ·\ ,_);.:..; . '' .:. 
1::7.;,.:·.:_: 

.. - . .-. .:,. .· ::- ·: 

,-~.: -:: : 

.t iJ'="?. 
. ··- - .,, ""t•-·~: ~ ' • .' 

.... 
·: 7·~ . -~ '.) 
... .. ., ... 
~ ·=..... •,; •:'.: 
,:, ,:: ,' :, = -· 
: : ·-? ,•j ~= 
- ... .., ... -
.-,- .• I•• 

,. - • n • ~ 

.!. ...:. ~• ... : "-!- .l 
,2·1:3 

t -~ ~.:. •.} . -:- 'J 
.. • . .: ·= r 

--: :_; 1 .:, 
.\ , __ ;_: ~·.:a __ _ 



·:<: 
·:~-~ 

··tff~: 
--~·-

l~ 
.\~~~~
--~J 

: .. ; : :-~~ 

I:. 

, .. ~.• '"""O 
S\ r'~ -o t 
L1;-14l) 
Li=i-142 
1-.1N-S4 
MN-5,~ 
NH-22 
NA-24 
NB-9•l 
i-lB-95 
i~B-97 
NP·-237 
,, ... , ""'-~ 1·-:r -..:.:.~o 

NP-239 
FA-233 
PA-234M 
PB-210 
FB--2~~~:: 
FB-212A 

LLD<2 ~ 78_E_-o;:: 
Li..D<4. ;J;:_;::-:-05 

LL D < 1 • 8 6 E - (i 4 
LLD<l • o~;E--'.H 
LI. D < 1 • 2 ~H-: - 0 4 
LLD<6.06E-05 
LLD<3 • 99E-•:)5 
L LD<B. 48E-() 5 
LLD<9.24E-0:5 
LLD<4. 07E-(,4 
LLD<A ,611:-:-04 
LLD<4. 63E-•:H 
LLD<3. -~OE-,:),1 
LLD< l .6:!t:-:-04 
LL Il:<2 • 1 9 E - 0 ;~ 
LLD< 1, 28E-O'.,: 
LLD<l. :i:t::-:-04 
LLD<l .21E-,:;4 

PB-212B LLD<1.72E-03 
F'B-2,.tl LLD<l .6.t::-:-04 
PB-214A LLD<1.61E-04 
PB-214B LLD<2.75E-04 
F'0-2 rn Ll..D<8 • ~;91:-:+i:,o 
P0-214 LLD<9.36E-01 
P0-216 LLD<4.9~E+OO 
PU-239 LLD<6,11E-01 
PU-241 LLD<1.94E+01 
RA-224 LLD<1.32E-0~ 
RA·-226 I.LD<l • ;~1:::-03 
RB-88 LLD<4.26E-04 
RB-89 LLD<5.63E-O~ 
J:::N-220 !.L.D<6 .40E-02-
RU-l·J:3 Li..D<7, 34E-~i~ 
RURH106 LLD<l.50E-03 
,3B-1 :,!4 l.i.J:1<7. 4M•:-o5 
36-125 LLD<2,19E-04 
5B-125A LLD<2.19E-04 
SC-4J LLD<t.2jE-04 
3E-75 LLD<S.54E-05 
3N-113 LLD<9,33E-O~ 
s~-a~ LLD(7.07E-05 
SR-91 LLD<1,18E-04 
3R-9: LLD<3.19E-05 
7 H - 1 H? i.. i .. D < :; " 7 (• F - (i 4 
TC-99M LLD<4,22E-05 
rE-123M LLD<4,46E-05 
:- E · ·· 1 : 5 M i.. i. D < 1. , 5 :: E - 0 2 

TE-132 LLD<3,90E-03 
7~-228 LLD<4.?3E-0J 
TH--219 LLD~l,91E-03 
TH-2298 LLD<2+24E-03 
TH-229C LLD<J.73E-O~ 
TH - 2 :5 ·1 Li.. D < 8 <- 9 \:) i;-: - ,:, 4 
TH-234A LLD<3.96E-04 
rH-234B LLD<3.92E-03 
TL - 2 0 a L I,. n < :-:, .. c, B ;:-: - 0 5 

Ll- 3: LLD~1,33E-01 
J- 33 LLD<3,01E-05 
i_i- 3:.i:; ! .. i.l)·.:"8 .,(iJ.i:•:-05 
\ .. i .... : 3 5 B LL D < 3 " 7' .~ E - ,:; .. ! 
. : - - ~ - i_ L D < : 1' C, 5 E ---:; ,:~ 
:z; - 1 3 -:.- L. i.. ~J < 2 ,. ·7 ~,:! ;:-: ·- ,:) .l 
~E-t31M LLD<2,02E-O~ 

~E-l33 LLD<1,7~E-0J 
~E--1~3M LLD~~.11~-0~ 

.- .. •:-:--··--- ·-

LLD<2, 78£-,:;;") 
I.LJJ<'i, o:-;E-·05 

LLD< 1 • 86F.--:H 
LLD<1, O~ff-{i4 
LI.D<t, 2~~1:-:-04 
LLD<c,, G6E--:>::; 
LLD<3 • c;·,iE-0:5 
LUJ<::l • 4HE-05 
LLD<9 ,2-4E-O:.":i 
LLD<4, {PE-04 
LLD<4 ,6lE-·04 
LLD<4,63E-i'.}4 
LLD<3, 60f-.-{)4 
LU)<1,62E-04 
LLD<2 ., 19E-O;J 
LLD<J , 28E-O;:: 
LLD<!, 2 H:-04 
LLD-,;1 +21E-04 
LLD<1.72E-03 
LLD<t .6:t.E·:-04 
LLD<1,61E-04 
LLD<.2. 7~H-:-G4 
LLD<8. 3?t:-:·H)O 
LLD<5'' • 36E-O :i. 
LLD<4, 9!)Et00 
LLD<6 .1 H•:-01 
L U1< 1 ,. 51 •1 E+O 1 
LLJ.1<1.32E-03 
LLD< 1 ,. 2 'lc:-03 
LLD<>l, 26E-04 
LLD<3, 63£-,:H 
U. 0<6. 40E-o; 
LLD<7. :; ... 1r.-,:;::i 
LLD·U ,_ :'JOE-,;);~ 
L U) < 7 • 4 6 E - •:i 5 
LLD•-::::: 1 '7'E--'.H 
LL.i:t<2,:i9E-04 
LL n < 1 1- 2 ~~~ E -(i 4 
LL!i<S 1- 54E-•J5 
LLD<? y 33E-,j~ 
LLD<7 "Cr ;:r-:-05 
LLD< l, 1 HE--'.H 
LLD<3 ;t 1 ;,·t:-()~) 

Ll.lJ<3 c- 7aE -04 
LLD<>;· :-:·?t-·)~:i 
LUt<>1, 4-~E-•Y:i 
Li . D < i. ,_ :; :: E - G 2 
LLD<5, 90E-•.J~·i 
L L !) < 4 ~ ? 3 E - ,J :; 
t_j_l:i<1. :-?4C": .. ••:i3 
LLD<2,24E-03 
LLD<9,73E-O~ 
LLJ:1<8.9JE-04 
LLD<8,9~f-04 
:..LD<~f., ?'.-~E-;}3 
i .• i .. D <::, :- 0 HE-0 5 
L LJ.1< 1, 33E-·H 
LLD<::3 ,•.HE-:j5 
L l_})<:-5 :- (i :t. f-,·) 5 
LLD<3 ,. 7--:-E-{'.4 
LLD•.:::. iJ5C.:-(; . .-~ 
i.LD<:~ . ?:!E-04 
LLD<2 j, o;!f -,J:1 
:_L!l<l, 7<;t:-;i4 
L:... ~)-.:::j :- 1 •lF-·.)4 
•,· .. ·- --•: 

.. ;-;·,~-· 

··-"" ----.. -~ ..,;,: '.J • "."!' '·-' 

1:J'i6,:20 
r-41,o3 
834.63 
8-16.76 

1274,.:;:i 
1360,.6C, 

7()'2,63 
?65.78 
657.92 

:-36t:j(i 
984.4::i .... __ , ,.. 

...: / / •C'..J 

311, 98 
1001,03 

4,:5 ,::.0 
Pl.• f"' -" ,., 
....:,.;j 7 ~ '..l'..I --- ...... .. •:..:, 7,;. V'J 

3•j•j.1•j 
--··• .... -,.J.J 1 t :r...: 

351 .. 92 
,., -e- ·"""., 
... : 7 ~ .. ~1. 

801,00 --I"\ _,.. 
/7-,~/V 

604.90 
U9,30 
1,18t-::37 
'.~40 • 99 
106 • i,:, 

183-:l,.V\i 
1031,.88 

549 :- 7:5 
497 1-•J8 
, ""'., ..., .... 
0-".1 o-0'-J 

, "'-~ --O'J -~:,I.,;,:,. 
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:.-•: 

·Y-38 
'(-91 
'f-91M 
ZN-6!'i 
ZF:-95 
ZF:-97 

TOTAL 

LLD<4 • 37E-<i4 
f_J.))<4 .19:~:-05 
LLD<2. 7'..iE-•J:2 
LLD<S. 90E-O:·i 
I_LD<2. 36:~:-04 
LLD<1.70E-04 
LLD<S,9:IE-05 

4,83E-02 t-4.82E-04 

LLD<4,37E-04 
I.U:1<4, l S:r:-:-05 
LLD<2,75E-0? 
LLD<B, 90E-O'.:i 
LLD<2, 5M·>-04 
LLD< 1 , ?Of.-<H 
LLD<S ,9:tE-,:;:=; 

,,,, "" .. , " . J. 0 0}0 • , ... ,o 

1204"•;)0 
IC"'="-- .• ,. 
,.J..J,:l•O'J 

1U.3.::i5 
756.73 
?43.33 

aT~Mn~Rn DEVIATION~ 0,14 

WHC-SD-WM-OP-045 
REV1 

285 
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r: UH L' t: I ... I :tf 

l,,.1 i.:::· r ~ l o n 2 • 0 c. 
WHC-SD-WM-DP-045 

REV1 

~~~-S COUNTING ROOM WESTlMGHGUS~ HAM~GRD 

L: I~!! ... :· EF ,~-
i-": C f: U N I T H Uh B E r•: { 2 ) ·: .t 

;::1£.,(: UNIT NUi'ii:iEf~ (J.,0)7 1 
!) t:. .i I:: L: l U f\ NU i·l HER 1 '.::. ) ! .-1 
hC:ti i"'iEl10f;:y r:EGIUi•I (FULL:, 1 
DAfE SPEC'fRUM CULLECT~D1 _11-Nu~-9~ 
-Y l l'l E C Ct L. LE C: ·1· ~l T i=i F: T £I); 0 9 : (i C· 
L:l::.UHE ffi:Y NUi'iBEr.: ( 12;.; 81. 

BEST AVAILABLE COP\,' 
GE~Hl1~f DESCRIPTION: 500ML LlQ 
~CfIVITY UNITS ( uCil : 
C.:1·•:()S'::U•.iER ENU;G·( ~ L"J'.'.i. 8'.:.i3 
C~L1~~ATION SOURCE EN'ik1 DPJIO~S: 

fYfE ~ CARRIAGE RE'fURN FOR M~NUAL EN'fRYr 
·, 'i'l·"E (1/·! It·l'fEGER (0-999) TD USi:. h S;JuHC!:: !..li•~:::1Ei':· 
lrPE A PLUS SIGN BEFORi THE INlEGEk (+0 - tif?} 
"i' CJ Cl~-:~: t1 TE fi :3 0 U I~: CE L. .L B ,;: h I;.: Y LIU ii: .:. I H:i t·i i"il·!l.! i::1 L c: i·: H. ··; . 

Ur·· i :J.Ui'-!; -<!81 
~GB42-A 500ML LI • 
DU YC.1U lJhNT ro i::HTEF: 1=ti'-!Y EFFlCll::i-iC'i" !"'C•.ti·if'S j-!1;1'!Ut1LL'i •.J-!0:, :: :·! 
:Uli'-'iEHSlUN1:1L UHIT::;; OF s·1rit--1iJ::11"t:i1i !:::1 

Sl~~ OF STANDARD IN ~A l,000U0 
MUMB~k OF POlN18: 12 
~CllVllY iN MlCRUCURIE~ lYES/HUJl H 

i:.1-11:.t•:GY: 
:'=1CT 1 1.'l ·;y: 3 , 1 ~ 1 ,_·, ,) (i E. + ,:_; 2 
ACr1v11·y UNE SIGMA: 
Ht1l.f-Li !~I:: Ol ::'.iEt;(;;~:, 
LI f C {:1 )' "f J. i'l £ ( (.i , (l i_i (i iJ (l i) I: -· ,.:: 2 d i J-i :::. , :, ; J. - i-' t: !,:-: ••• 'I:~ 
T J 111::: Of oOUt-;CE:: i:'.F:L J. i-,,-;:i:1·( .r U~! i J. :l; .-_;.-_, 

DECAY TIME: 4,08?8U01:.t0~ MlN~ 
~fFICIENCY - l.1514j2i-o2 Ct- l.!~05!2E-01~ 

ENERGY; i:lB. ,~;~ •! 
,:) L'. 'i I 1_; l "f '( ; 
ACflVI1Y ONE SlGM~l 0,000000i-0i 
HALF-Ll~E! U461,6 
D !:. C t1 ·1 T l M I:. ( ,1 . ,:, d :-· d o •~• I:. ·i· ;;_. :- i'l l :-! '.:i , -' ·. 

E F F l C I E. l-1 C: 'i -- •1 • :. :! ':.:i '.2 ::! 3 E ·- ,:, :..:: { + - ~ • ':.; SJ -~• ;:-, l .i. i · '>: : 

Pl:.tiK _, 
L:NEHGY; 
1::i C TI 1.J I"i ·( ! 1 , '.::i 9 i' (\ (ii) E H, :2 
1:i C "i' I IJ I T Y D N E '.:l l G i-l t1 : 0 • iJ i) ,:; .-_; ;,; ;:, i: -- CJ J. 

HALF-LIFI::: iJ271,8 
DECAY TIME ( 4.o87600E+OS MINS,)! 

£ I-' F i C I t NC Y = ./ • 0 i 1 81 ~' t:: - (; :2 d - ::i • 1 'j ·.:i ii o :;;· E ·• •h :, 

165.8::.d 
ACTIVITY: 1.940000~~0~ 
ACllV111 ONE SlGM~l 0.000000~-01 
H?\IF-ITFF.: 1'11-~7 • .':,f,. 

--. ,•.-: ·-·· 
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. : ---~ . 

,.:.· 

·;; .:' '·:' :, -~ r;:· _; 

WHC·SD-WMaOP·045 
REV1 

~~F1LlE~CY - 5,0??619E-02 tf- 3,270?25E-03~ 

i:.- E-_ (:!!:._ :.1 

f0ERGY: 391.668 
hCTIVl·ry; 6,101000E+02 
nCT!VlTY O~E S!GM~l 
HM.F-l..!.FI:.; 
D~C~Y llME ( ~.0S~800E+05 M!NS,)1 

EF~!r!ENCY - ~.175033E-02 Ct- 3,16?516E-04) 

ENEF~GY t ::::1 3 ., ??•:.• 
~CfIVIrY: !,0~3000Ef02 
Al'!lVlTY ONE SIGMA! 
HALF-LIFE: D61,81 
DEC0Y f!HE t 1,027800Et05 MINS,): 

EFF!CIENCY .. 3,l1~101E-02 !+- 5,326~31E-01) 

i:;: 

:1CT J. '.' :t "f Y 1JM!:~ SI GMt, ! I), 00;~,,:.•(; 1:iE- 1:01 
H~LF-L!~E: D11020 
DEC~Y T!ME ( 1,08?800E·~05 MINS,)~ 

~FFlCIENCY ·· 2,85289JE-O~ !+- 9,913840E-03~ 

1~· 1:: (rF. 'i 
EN~RGY: e~B,Cil 
hCTlVITY? 1,711000Et03 
ACTIVITY LlHE SIGH~; 
HALF-LIFE! D10t,61 
PElAY rIME t 4,087800E+05 MINS.~: 

EF~ICIEHCY - 2,066866E-02 !+- 1,336614E-01) 

:l (.! 

EH E F: i.: '{ : 
i~ CT 1 ') :\ I ( ; 
~Cf!V!f( ~N~ SIGMA! 0,000000E-01 
HALF-LIF~: ~1925,3 
l! E U1 Y T HIE ~ .ti , •; 8 :7 8 (> i_l E +(i 5 1-! I NE , ) ; 

~~FIC!ENCY - 1,72!~49E-02 (+- 6,099883E-05) 

F' E (ii''. 11 
ENERGY: 1332,300 
AC11VITf! 9,284000Et02 
ACTIVITY UNE SIGMA: O,OOOOOOE-01 
HnLF-LIFE! D1~25,3 
.DECf.1 Y 

!:.FFICIENCY ·-

L> 

TI iii::: ( '!, %l?800E+05 MINS,):: 
1,571303E-02 (t- S,737~85E-05) 

ENER~Yl 1e36,130 
n~,1~1ry; 1,B1]000E+03 

,v , . 

. :•,····. 
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~FF!ClENCY = 1,247290E-02 <+- B,695036E-05) 

SYSTEM EFFICIENCY COEFFICIENTS, PART 2 

LOG(EFF) - 9,202042E+01 - 6,132777E+01tLOG(E) + 1,500303E+01*LDG(E)-2 
1,634262E+OO*LDG(E)~3 + 6,608717E-02tLOG(E)-4 

WHC-SD-WM-DP--045 
REV1 

288 
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Senal No. , Sample Point 

·E 9325.-2172 H&RWC 
Oe1erm1::.at1on Method/Standard 

GEA-SOIL LA-548-121 
Sample Soze 

G OF SAMPLE 
Remarks. Calculatoons. Results· 

Analyst - 1 

Hrs 

Date Time Completed 

,.,--: --------~···· 

--~---_ 

WHC-SD-WM-DP-045 
AE'f' 1 

Date Time Issued Pr,onty 

5-12-93 15: 41" 18 
Result Units Charge Code Reruns 

pCi/gWETwt El1457 0 
Customer 10 

0344WQL 

SUPER SUPER 
:·" ✓~:¾. 

"2. Cl ;y ~(. e_,· 
' /IJ r ~ -,r-'O 

R.' ··· 1 ! '\ ~ 
I ' 

, c... .•. -.,r: I 

AnalySI • 4 Analyst· 5 

Hrs Hrs 

289 
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* * * * * * * * * * * * *·* * * * * * * * * * * * * * * * * * * * * * * 
* * 
* 
* 

G A M M A S P E C T R U M A N A L Y S I S * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC-SD-WM-OP-045 
REV1 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 14-MAY-93 15:52:29 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0 
DETECTOR NUMBER: . 3 / GEOMETRY NUMBER: 41 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 

·•• MEASURED ENERGY DIFFERENCES LISTED 

~\. ._ ·1 

:·.-.·!: 

: "-': 

.. -_. 

.. MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
ANALYZED BY: fllllO 

SAMPLE DESCRIPTION: E9325-2172 
GEOMETRY DESCRIPTION: 42B47-A 22cc LIQ 
SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 9.9010E-04 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANLOOO 

COLLECT STARTED ON 14-MAY-9.3 AT 15:02:18 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3002. SECONDS 
0.07 % 

. DECAYED TO 0. DAYS, 0.0000 HOURS BEFORt THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 20-APR-93 
EFFICIENCY CALIBRATION PERFORMED 23~0CT-92 

_ ... 
•,·· _,· :, ...... ··~: ~ . ' .:.- ·- •· ~ ',• . 

~Tj 

,_._._ 

\ .'; 

2~ 



222-$ COUNTING ROOM WESTINGHOUSE HA~FORD 

P E A K A N A L Y S I S 

PK CENTROID ENERGY FWHM 
CHANNEL KEV KEV 

1 118.74 59.24 1.01 

2 1218.14 609.01 i.48 . 
28 609.19 
3 1322.91 661.41 1.46 
38 661.41 
4 2920.87 1460.63 1.89 

. 48 1460.58 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

BACKGND 
COUNTS 

485. 

116. 

98. 

21. 

B - ENVIRONMENTAL BACKGROUND PEAK 

NET AREA 
COUNTS 

359. 

129. 
122. 
1159. 
81. 
586. 

6li. 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0013 
· BACKGROUND DESCRIPTION: 8KG 

BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00 
BACKGROUND LIVE TIME: 7000. SECONDS 

14-MAY-93 15:52:29 

WHC•SD-WM-DP-045 
REV1 

ERROR NUCLIDES 
% 

19.9 AM-241,U-237, 
EU-155 

30.6 BI-214A, 
21.0 RU-103 

6.3 CS-137 
28.8 

8.5 K-40 
5.5 

291 
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 

SAMPLE: E9325-2172 
DATA COLLECTED ON 14-MAY-93 AT 15:02:18 

14-MAY-93 15:52:29· 
WHC-SD-WM-OP-045 

REV 1 
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

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

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
·DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<2.22E+02 LLD<2.22E+02 
AC-228A LLD<2~22E+02 LLD<2~22E+02 
AC-2288 LLD<2.71E~02 LLD<2.71E+02 
AG-108M LLD<4.05E+Ol LLD<4.05E+Ol 
AG-llOM LLD<l.51E+02 LLD<l.51E+02 
AM-241 3.i8E+02 +-6.33E+Ol. 3.18E+02 +-6.33E+Ol 
AM-243 LLD<4.14E+Ol LLD<4.14E+Ol 
AM-243A LLD<4.14E+Ol LLD<4.14E+Ol 
AM-2438 LLD<2.42E+02 LLD<2.42E+02 
AR-41 LLD<6.90E+Ol LLD<6.90E+Ol 
AU-198 LLD<3.78E+Ol LLD<3.78E+Ol 
BA-133 LLD<6.10E+Ol LLD<6.10E+Ol 
BA-139 LLD<l.53E+02 LLD<l.53E+d2 
BA-140 LLD<l.46E+02 LLD<l.46E+02 
BA-141 LLD<1~34E+02 LLD<l.34E+021 
BE-7 LLD<4.13'E+02 LLD<4.13E+02 
81-207 LLD<4.11E+Ol LLD<4.11E+Ol 
81-212 LLD<3.59E+02 LLD<3.59E+02 
81-214 LLD<l.27E+02 LLD<l.27E+02 
BI-214A LLD<l.27E+02 LLD<l.27E+02 
81-2148 LLD<4.76E+02 LLD<4.76E+02 
BI-214C LLD<4.03E+02 LLD<4.03E+02 
CD-109 LLD<6.95E+02 LLD<6.95E+02 
CE 144 LLD<2.40E+02 LLD<2.40E+02 
CE-139 LLD<3.45E+Ol LLD<3.45E+Ol 
CE-141 LLD<6.05E+Ol LLD<6.05E+Ol 
CEPR144 LLD<4.80E+02 LLD<4.80E+02 
C0-56 LLD<4.22E+Ol LLD<4.22E+Ol 
C0-57 LLD<3.05E+Ol LLD<3.05E+Ol 
C0-58 LLD<4.74E+Ol LLD<4.74E+Ol 
C0-60 LLD<4.60E+Ol LLD<4.60E+Ol 
CR-51 LLD<3.25E+02 LLD<3.25E+02 
CS-134 LLD<4.41E+Ol LLD<4.41E+Ol 
CS-136 LLD<4.74E+Ol LLD<4.74E+Ol 
CS-137 l.48E+03 +-l.07E+02 l.48E+03 +-l.07E+02 
CS-138 LLD<l.11E+02 LLD<l.11E+02 
EU-152 LLD<l.90E+02 LLD<l.90E+02 
EU-154 LLD<l.71E+02 LLD<l.71E+02 
EU-154A LLD<6.38E+Ol LLD<6.38E+Ol 
EU-155 LLD<l.15E+02 LLD<l.15E+02 
FE-59 LLD<8.87E+Ol LLD<8.87E+Ol 
HF-181 LLD<5.07E+Ol LLD<5.07E+Ol 
HG-203 LLD<3.68E+Ol LLD<3.68E+Ol 
1-131 LLD<4.07E+Ol LLD<4.07E+Ol 
1-132 LLD<5.20E+Ol LLD<5.20E+Ol 
I-133 LLD<4.12E+Ol LLD<4.12E+Ol 
I-134 LLD<5.61E+Ol LLD<5.61E+Ol. 

-- ·-,. -
. · . 

ENERGY COMPARISON 
· (KEV) 

EXPECT DIFF · 

911.07 
911. 10 
338.40 
433.94 
657.76 
59.54 -0.30 
74.67 
74.67 
43.10 

1293.64 
411.80 
356.02 

. 165.85 
537.27 
190 ._23 
477·. 59 
569.70 
727.27 
609.32 
609.32. 

1120. 28 
1764.51 

88.03 
133.51 
165.85 
145.44 
133.51 
846.76 
122.06 
810.75 

1332.50 
320.09 
795.84 
818.51 
661.65 -0.24 

1435.86 
1408.01 
1274.45 
123.10 
105.31 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 

. .- . -. 
,··. -

. . ~- , 
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1-13'5 LLiJ<l.86E+o2· LLD<L86E+02 1260.41 
K-40 U_O<l.47E+03 LLD<l.47E+03 .1460.75 
KR-85 LLD<l.16E+04 LLD<l.16E+04 '513.99 
KR-85M LLD<3.86E+Ol LLD<3.86E+Ol 151.17 

It) 
KR-87 LLD<9.00E+Ol LLD<9.00E+Ol 402.58 "Ill' 
KR-89 .LLD<l.61E+03 LLD<l.61E+03 220.90 0 

LA-140 LLD<5.88E+Ol LLD<5.88E+Ol 1596.20 cL 
C 

LA-142 LLD<l.08E+02 LLD<l.08E+02 641.83 I..-, 

MN-54 LLD<4.84E+Ol LLD<4.84E+Ol 834.83 :e > 
MN-56 LLD<4.76E+Ol LLD<4.76E+Ol .846. 76 ~w 
NA-22 LLD<6.06E+Ol LLD<6.06E+Ol 1274.55 cc: 

en 
NA-24 LLD<3.74E+Ol LLD<3.74E+Ol 1368.60 I 

NB~94 LLD<3.60E+Ol LLD<3.60E+Ol 702.63 0 :c 
NB-95 LLD<4.55E+Ol LLD<4.55E+Ol 765.78 ~ 
NB-97 LLD<l.99E+02 LLD<l .99E+02 657.92 
NP-237 LLD<!. 77E+02 LLD<l.77E+02 86.50 
NP-238 LLD<L 54E+02 LLD<l.54E+02 984.45 
NP-239 LLD<2.03E+02 LLD<2.03E+02 277.60 
PA-233 LLD<9.06E+Ol LLD<9.06E+Ol 311. 98 
PA-234M LLD<8.25E+03 LLD<8.25E+03 1001.03 '.e ,•r:•, 

·l ,,, •. 

PB-210 LLD<3.80E+02 LLD<3.80E+02 46.50 '. ' 

PB-212 LLD<7.11E+Ol LLD<7. llE+Ol 239.00 
PB-212A LLD<7.08E+Ol LLD<7.08E+Ol 239.00 
PB-212B LLD<9.27E+02 LLD<9.27E+02 300.10 

;Ci 
PB-214 LLD<!. 13E+02 LLD<l.13E+02 · 351.92 · 
PB-214A LLD<l.13E+02 LLD<l.13E+02 351.92 
PB-214B LLD<l.54E+02 LLD<l.54E+02 295.21 ., \,.:\ 

P0-210 LLD<3.48E+06 LLD<3.48Ef06 804.00 
P0-214 LLD<4 .17E+05 LLD<4.17E+05 i99.70 .,· .. :."",. . 

. ,.•.·.•· DQ-216 LLD<2.07E+06 LLD<2.07E+06 804.90 ·: -~;::~ 
U-239 LLD<4. 13E+05 LLD<4.13E+05 129.30 

. U-241 LLD<l.40E+07 LLD<l.40E+07 148.57 
RA-224 LLD<8.0IE+02 LLD<8.0IE+02 240.99 
RA-226 LLD<7.66E+02 LLD<7.66E+02 186.10 
RB-88 LLD<4.15E+02 LLD<4.15E+02 1836.00 
RB-89 LLD<2.02E+02 LLD<2.02E+02 1031.88 
RN-220 LLD<3.46E+04 LLD<3.46E+04 549.73 
RU-103 LLD<4.09E+Ol LLD<4.09E+Ol 497.08 
RURH106 LLD<7.29E+02 LLD<7.29E+02 621.80 
SB-124 LLD<3.77E+Ol LLD<3.77E+Ol 602.72 
SB-125 LLD<l .33E+02 LLD<l .33E+02 427.89 
SB-125A LLD<l.33E+02 LLD<l.33E+02 427.89 
SC-46 LLD<7.32E+Ol LLD<7.32E+Ol 1120.45 

·. ·'•.: SE-75 LLD<4.96E+Ol LLD<4.96E+Ol 264.66 
SN-113 LLD<6.00E+Ol LLD<6.00E+Ol 391.67 

~ '"'·· -. SR-85 LLD<5.08E+Ol LLD<5.08E+Ol 513.99 
::·\ .~ .. < SR-91 LLD<6.77E+Ol LLD<6.77E+Ol 555.60 

SR-92 LLD<6.00E+Ol UD<6.00E+Ol 1383.94 
TA-182 LLD<l.64E+02 LLD<l.64E+02 1121.30 
TC-99M. LLD<3.21E+Ol LLD<3.21E+Ol 140.51 
TE-123M LLD<3.24E+Ol LLD<3.24E+Ol 159.00 
TE-125M LLD<8.81E+03 LLD<8.81E+03 109.27 

. ··.,. TE-i32 LLD<3.09E+Ol LLD<3.09E+Ol 228.16 
TH-228 LLD<l.73E+03 LLD<!. 73£+03 84.37 

i TH-229 LLD<7.45E+02 LLD<7.45E+02 86.44 .,· 
-·• . .• 

TH-229B LLD<l.69E+03 LLD<l.69E+03 137.02 •.:.· .. 

TH-229C LLD<5.83E+02 - LLD<5.83E+02 193.59 
rH-234 LLD<4.17E+02 LLD<4.17E+02 92.50 293 
fH-234A LLD<4.17E+02 LLD<4 .17E+02 92.50 
TH-234B LLD<5.23E+02 LLD<5.23E+02 63.30 

. . ' .. · . . . . . ~, . . .. . . :,- ·. :' ..... ·\".. . '. . . .. 



TL-2'08 LLD<6.37E+Ol .. LLD<6 .37E+Ol 583 .14 
U-232 LLD<6.81E+04 LLD<6.81E+04 270.26 
U-235 LLD<5.01E+Ol ·LLD<5.01E+Ol 185.71 
U-235A LLD<5.01E+Ol LLD<5.01E+Ol 185.71 10 

~ 
U-235B LLD<2.60E+02 LLD<2.60E+02 143.76 i U-237 LLD<l.39E+02 LLD<l.39E+02 208.00 
W-187 LLD<l.39E+02 LLD<l.39E+02 685.74 C 

I ... 

XE-131M LLD<l.55E+03 LLD<l.55E+03 163.98 ~> 
XE-133 LLD<5.62E+Ol LLD<5.62E+Ol 81~00 ;: w 
XE-133M LLD<2.74E+02 LLD<2.74E+02 233.21 ca: 
XE-135 LLD<3.40E+Ol LLD<3.40E+Ol 249.79 Cl) 

I 

XE-138 LLD<2.52E+02 LLD<2.52E+02. 258.41 0 
:c Y-88 LLD<3.94E+Ol LLD<3. 94E+01 · 1836.06 ;: 

Y-91 LLD<2.03E+04 LLD<2.03E+04 .1204 0 90 
Y-91M LLD<5.12E+Ol LLD<5.12E+Ol 555.60. 
ZN-65 LLD<l.62E+02 LLD<l.62E+02 1115.55 

~ ... ;,,-~::✓• 
ZR-95 LLD<7.75E+Ol LLD<7.75E+Ol 756~73 

.,,.•: ZR-97 LLD<3.95E+Ol LLD<3.95E+Ol 743.33 : . ·.:,-:~ 

l.80E+03 +-l.24E+02 l.80E+03 +-l.24E+02 

: ... :.:.-_:,1 Ii¥ 
·,•,•~, 

STANDARD DEVIATION= 0.04 · 

/~!, EBAR = ***** MEV/DISINTEGRATION 
<~ MAXIMUM PERMISSABLE ACTIVITY = l .39E-08 UC/LI 
(:.;;; TOTAL MEASURED ACTIVITY = I. 80E+03 ( +-.I. 24E+02) UC/LI 
.\J;ri % TECH. SPEC. = ****** ( +-****) 

,~·\:~~; 
:~· . . , ..... , 

1

··;~,-i~;!·; ERROR UOTATION AT 1 96 SIGMA ·,,·< Q • . 
LLD CONFIDENCE LEVEL AT 85.0% 

-.,.; ALL. DETECTED PEAKS WERE USED IN THE ANALYSIS 
., : . ,•.~ 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

1218.14 609.01 
2920.87 1460.63 

. -~ ~ .; ' : ... 

129. 30.6 5.16E+OO 
586. 8.5 4.99E+Ol 

• 

• 



'JLu -it ?>, Gu,-,..~ '-t l 
Clll.IB tJersion :Z,06 \"<:, 

~~·~ G)).'3~ 

222-S COUNTING ROOM WESTINGHOUSE HANFORD ~ to /u /'I., 
Cf:11 .• > EFF 
MCi'1 LIMIT NUMBEr;: (2): 2 
f.iDC UNIT NUMBER (4.0)! :3 / 
IJ E TE CT UR N LIMBER ( 1 2 ) l L 

WHC-SD-WM-DP-045 
REV1 

-~-:·• MCt1 MEMOHY RE(3ION C FULL): 
DATE SPECTRUM COLLECTED! 16-0CT-92 
TIME COLLECT ST(1f.;:TED: 1]:0f-l--
GE• METRY NUMBER ( 12)! 41 
GEOMETRY DESCRIPTION: 42B47-{) 22cc LH1 
ACTIVITY UNITS ( uCi) : 
CROSSOVER ENERGY: 279 
cnLIBRATION SOURCE ENTRY OP'flONS: 

TYPE A CARRIAGE RETWRN FOR MANUAL ENTRY, 
TYPE AN INTEGER (0-999) TO USE A SOURCE LIBRARY, 
TYPE A PLUS SIGN BEFORE THE INTEGER <+O - t999) 
TO CREATE A SOURCE LIBRARY DURING MANUAL ENTRY, 

DP T J !J l·I : :3 4 :I. 
42B47-A 
DO YOU WANT TO ENTER ANY EFFICIENCY POINTS MANUALLY (NO>: 
DIMENSIONAL UNITS OF STANDARD! EA 
SIZE OF STANDARD IN EA 1,00000 
NUMBER OF POINTS! 12 
ACTIVITY IN MICROCURIES [YES/NOJ: 

' . :.··· 

PEAi', 1 
ENERGY: 59,536 
ACTIVITY! 3,686600Et02 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D158000. 
DECAY TIME < O,OOOOOOE-01 MINS,): 1-FEB-92 
TIME OF SOURCE CALIBRATION! 12:00 
DECAY TIME: 3,715800Et05 MINS 

EFFICIENCY= 2,867638E-02 <+- 1,280716E-04) 

PE,~r, ., 
.:.. 

ENERGY! 88,035 
nCTIVITY! 2,064500E+02 
ACTIVITY ONE SIGMA! O,OOOOOOE-01 
HALF-LIFE: D462,6 
DECAY TIME ( 3,715800Et05 MINS,)! 

EFFICIENCY= 2,873442E-02 Ct- 2,192801E-04) 

F'l:.AI< 3 
ENERGY! 122,061 
ACTIVITY! 1,881000E+02 
ACTIVITY ONE SIGMA! O,OOOOOOE-01 
HALF-LIFE! D271,8 
DECAY TIME C 3,715800Et05 MINS.)! 

EFFICIENCY= 2,798845E-02 (t- 2,757689E-04) 

F'EAI, 4 
ENERGY: 165,853 
ACTIVITY! 2,284100Ef02 
ACTIVITY ONE SIGMA: o.ooooooE-01 
HALF-LIFE! D137,66 
DECAY TIME ( 3,713800E+05 MINS,): 

"'1: ... 
~L.(~~-

~ ttrli..~ /., L, 
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. -.. !~ 
',' .. , 

I ---i 

I -:. 
... 

I :. .. 1,1, 

ENERGY: 279.197 
ACTIVITY: 6.399900E+02 
ACTIVITY ONE SIGMA: o.ooooooE-01 

. HALF-LIFE: D46,12 
DECAY TIME C 3,715800E+05 MINS.>: 

EFFICIENCY - 1.905749E-02 <+- 1.172329E-03) 

SYSTEM EFFICIENCY COEFFICIENTS, PART 1 

WHC-SD-WM-DP-045 
REV1 

LUGCEFF) = -8,900926E+oo + 2,476058EtOO*LOG(E) - 2,856299E-01*LOG(E)-2 

.. :.·' 
. . . : ' : . •. ~ 

F'E,~K 6 
ENERGY: 391.668 
ACTIVITY I 7.301200Et02 
ACTIVITY. ONE SIGHAI O,OOOOOOE~Ol 
HALF-LIFEI D115,09 
DECAY TIME C 3.715BOOE+05 MINS,>: 

EFFICIENCY= 1,197005E~02 Ct- 1,465802E-04) 

PEAi, 7 
ENERGY: 513.990 
ACTIVITY I 1,252140Et03 
ACTIVITY ONE SIGMnl O,OOOOOOE-01 
HALF-LIFE: D64,84 
DECAY TIME C 3,715800EtOS MINS.): 

EFFICIENCY= 8.790109E-03 <+- 2,215078E-04) 

PEAK 8 
ENERGY I 661,650 
ACTIVITY I 8:031900Et02 
ACTIVITY ONE SIGMA: o.ooooooE-01 
HALF-LIFEI D11020 
DECAY TIME C 3,i15800Et05 MINS,)I 

EFFICIENCY= 7.850802E-03 <+- 4.358826E-05) 

PEAK· 9 
ENERGY I 898,021 
ACTIVITY: 2,014700E+03 
ACTIVITY ONE SIGMA: o.ooooooE-01 
HALF-LIFE: D106,61 
DECAY TIME C 3,715800E+05 MINS,)I 

EFFICIENCY= 5.892207E-03 <+- 6,369832E-05) 

F'EAK 10 
ENERGY: 1173.240 
nCTIVITY: 1,092550Et03 
ACTIVITY ONE SIGHAI O,OOOOOOE-01 
HALF-LIFE: D1925.3 
DECAY TIME ( 3,715800Et05 HINS.>I 

EFFICIENCY= 4,768241E-03 <+- 3.001378E-05) 

PEAK 11. 
ENERGY: 1332,500 
ACTIVITY: 1.093210Et03 
ACTIVITY ONE SIGMA: o.ooooooE~Oi 
HALF-LIFEI D1925.3 
DECAY TIME ( 3,715800Ef05 MINS,): 

EFFICIENCY= 4.271624E-03 <+- 2,805451E-05) 

PEAK 12 
ENERGY: 1836.130 
ACTIVITY: 2.135290Et03 
ACTIVITY OHE SIGMnl O,OOOOOOE-01 
HMS-LIFE: Dl.06.61. 

.. : -· 

... , -· :, '; ·.·,_ .' 

~,:~-- •, ~ . ·.: '":·: 
. ~· . 

. ,.:.-

.;•·, :. 



.~~~U/U~-06 (t- Jo820~61E-05) 

SYSTEM E FF IC IE H CY COE FF IC IE NT S , PART 2 ,. . : : · ; . ·.' 
.:- ·11< 

L•G(EFF)· = 4,136870Et02 - 2,479005Et02*LDG<~>-+ 51525641E+01*LDG<E)-2 
- 5,477345EtOO*LOG<E>-~ + 2,030400E~01*LOGCE)-4 

. -.. ·.-·•. 

' -:.:.··· 
~ ·• . 

WHC-SO-WM-DP-045 
REV1 

.. ·; . 

·.•' 
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-t/'./~ 
·::~~:·.\··~ 

~j}!~ 

. -- ... .-,1 

·•·~ 
{I 
--~~Q 

Sample Poml •. • Time Issued 

E 9325. -8781 H&RWC , ' 5-12-93 15:42 
Oe1e,mma11on Me1no11, Slanllard Resull Un,1s Charge Colle 

Pu239/40 LA-503-156 uCi/G Rec E11457 
Sample S,ze Cus1omer 10 

'? ---h?- ~"1 0344WQL 
Rl!n:ta,--.s. Ca1cu1a11ons. A~sults· 

COUNT AS uCI/L 
/,.A)((mH 

. • $11,l {37tNl2)(;1~{,o,t1) • 2, 2, 6 ~~II!.¢. 
-1, ?'r'r o/.,; -

AnalySI • 1 Analysl • J Analysl • 4 AnaJysl • 5 

Hrs Hrs Hrs Hrs 

Tome Compu,1e11 Lao um1 Mgr 

Praonry 

20 
Reruns 

1 

54-6800-061 IA•10·8ll 

(S3SS ) (2,Z.1.ylu') 
; 32, I• t/4 

.y_ m"/"' 

~·-· 

./,':· ,: -~ .. 

; 

WHC-SD-WM-DP-045 
. . AEV1 

...... 

.. ,· .. ·.·.· 



E N E R G Y 

DATA REDUCTION REPORT 

E9325-8781 H&RWC/~U 
Fil~ ID: SD5400,SPC 

CGunt.ed on; 
Detector/Gecmetr~ number: 
Co•.Jn : .. i:,ime.; 

F'eaii. 1;·1,'l I ; __ .•,a' I' 

WHC-SD-WM-DP--045 
REV1 

~5/ J. 

r:_!.,iH!1 ·1 dl .. i 

ID Iri.i.t.ial r inc:: l 
;,:486 .. () 

:~· .i na l I :"I .i. (:. j_ ,~ l •.• ..... 
.!. i J .1. L, .1 ,~ J. r· :.;,.,,,,_:_ 

ID 
Cw2,1'\ 
Gm243 
·-· ...... -,.r"! ,- I..J.~~-c, 

F·•.::240 
l.1 23:-:; 

484,9 
31-~8+ 1::> 

.,. , .,. , l, 
~') {:., •,') <- 0 "~/ l~ 

305(-944 
232 + '778 

'./?.1:-l8 
2:·1>" ;- 978 

:2?'"188 

:~-: 0 t () t/ ,:j 
;.--() ~- C, {! 0 
.-. ........ ·" , ... 
..;:_ I._I 1' I,) ',.JI.} 

?8 .. 00() 

FE A;-; R E 6 ULT S 

AEA 
F,•.3ct. 

0+0816 

.... ..- ..... --.... , .. , • ::_1 \) / ..:, 

F .:-~ F·· + 0 i:.t·=- + :0 i f f" ❖ 

5,. ?~:,-s ~5 ~- ".i'8S -·\I, \) 11..I.O:: 

5.499 5,516 -0.01; 
5,480 5.516 -0.036 
S,143 S,173 -v,v~v 
5,144 5,173 -0.01; 

0,0011 4,200 4.206 -~.vvn 

E ff :i. c i enc·::: •· 

Fir.ii-ii·: 
0 ~- 05 

0 ,:. ,J5 

,:) ,. 10 

TOTAL COUNT D~T~: 

:r. t.em 

fi:2w ·::.r-·ect.rum 
E3 1,, l) () t. ;1 '2 1.:-i 

Co111F-·1 .. ,·:::.it.:.-.• fit. 

'7' ·.Ji.: ... :: :. 

-- -- '\,"" .. -. .1~~-i··.,:, t- .l. 

BEST AVAILABLE COPY 

... , ....... -
,!. 1·.I ,. l .. : 7 

.. . ~ ..... ~- .. 
,i. l,.J f• l,j '•.-' l,_I 

·• ,• ,• - , 
,I ' .. I ,;. C:• I ,:, 

.· ,, ---~ ,. 
.:. 1,; + ._;:, . .-., 1._., 

d/;11 

,. ........ . 
c:, ,. / • .. ... 

...~ .. - ... . .. . . ·• 
,·~ •·' •' ❖ l .. •' 

0 {• :-::-1 

, ~ .-, , ... 
f'.'• "--;i::,,._: 

·•.; ?,; ;,::i 1.:· 1.:.' \:' I..:' 1· ·.:.: 

: ::, ,) , ,:_} ,:, 'j 

. ...... -. "':"" :-:- "·=· ..:, .... : 

,.. - ..... ::-
J,1 ~ / -:;,, .... : 

'. . .. ~ .- , ... 
,.: ..... -;•1._;f:: 

., ~- .- ,- ·, 

.l. • . .Ii• :7., :..'7 

I I • •' 

i·i L· 1.- .' ~-/ J. t. ;:: 

•.l~-•l/i".:l'd 
,-.. -, • •I• ,~ , 

',.) T ._:, \J · .I f':. •- 1•.·1 .:...; 

-·· ....... ~ ,- , ... ·. 
•._; t· l o .·:i r:. - 1·/ .:.; 

... . , ... ,- ··• .... 
\: ~ ,t 1,1 / !- -•j :::• 

., -.-. r. - ,... • 
, ...... ..:, ,::, ,,_; f."_ -1._, ·::~ 



:i. Lt:.i.n:.ND: 

-· -'·i 

.,:, 

•• • • • ❖ t 

.; ,-· •.. : L"..,. ,..II', .. 
•~' •- -lr,_1rJ SD5400 ,. SPC 

F:i-:1W = ,, • • MODELED 

•·· .. + • t ~I t 

. '"' 
.L ' ~· 

WHC-SD-WM-DP-045 
REV 1 

v+t-tt-tt-t<•t+s-v+++ .. , .. ' ............. ~ .... . •:•,. 

• t {· .. • + .. (• t {- + .. .. {, t ,. t + {• t i- t .. t> 

❖ !- .... + t t• ... ')o .. " + :3 f> .. + .. t- ... t , ..... t .... 

1'J14~-:-:=: 

.. . .. BEST AVAILABLE COPY 
.. , 

"t- ... .:. 

l 
. • 1 

... . . . . . . ' .. • ¼ t • • .i. 
t, + (• C• (· V I• t t t t- ,:. C• t, t- fo f-

l· ,. • ;, • • • ,. l + '" + • (• • I ,. t- ., t r t • «- ., + t " t + _.,. <· 
., t t- (· , •• ~ .• 



·:·,. ~~ 

F:,si,,1 Da t.i:; DunH" for HEA Sr·ec:-'l, rum; 
:J. 

:tl 
21 
31 
41 
51 
C, 1 
·_;o 1 
.-, ., 
0 .L .. ,., 
7 .L 

10 :L 
1 ll 
121 
131 
J. 4 l 
1.5.1 
:i. -:S 1 
:i. 71 
:i. 81 
:1.91 
201 
.211 
22:i. 
2 ~51 
.2 41 

· 25 :I. 
.... , -' 
-~ C:• .i. 

.271 
281 
:29 l 
,;:.•,.1.1. 

3:i.1 
............ 
..:, . .::.L 

:331 
341 
~35 'i. - , ' .:, {:) J, 

371 
381 
391 
401 
-·• :!. 1 
421 
431 
44 :i. 
·l :51 
,.~,,::. 1 

.--!? 1 
•lc31 
49:i 
:;i l 

i,,) t 

0 \• 
3 V 

4' 
1 • 
.i.-!-

',) f, 

:i. t· 

(i ,. 

',) \• 

1 ,. 
J. .. 

1. 
3 f, 

2 .. 
,;:,. .. 
,:, ,. 

11. 
10 f, 

J. '~ .. 
28,. 
64 • 

l:"', •. , 
.,__10 ,·:. ~-

1943, 
., -, C" 
.I. l .._1 ;. 

l i-

~ .. 
.,:. + ,.., 
·.,; 1-

-,-
/ •,,I t 

22 .t .. 
J. 'J..:.:.;. 

0 {· 

14 • .,..,,. 
i-1~1 t 

4 •'"''"' 7 .. :, .. 

.L ~•{:1'.) \• 

182t 
(,, 

(, .. 
,J ,. 

0 .. 

C • 
0 + 

1 • 
G • 
It../ I 

() l· 

1. 
G (• 
1,J .. 

,,J .. 

0 ❖ 

3 <· 

1 • 
0. 
,j t 

2 \' 
1,_1 t 

1 " 
•J • 

l ' 
~ t 

1 • 
-~ .. 
. , 
• J. + 

,.:< + 

t, C· 

:i. 0,. 
1 3 , 
17 ,. 
22. 
:33,. 

64·'1 ,. 
1 as 1 .. 

99.-
,.:, t• 

5 + 

,.:<. 

/ t 

71., 
.-•,-r-,. 
~.:, 7 ~ 

a 1 ~ 

1-3 <-

24+ 
C,:2 i 

62 -:J :-

14~10, 
'"''"' O-, t 

i.,_!. 

G • 
0. 
'J. 

1 I• 

... , . 
1 • 
1 + 

1 • 
•,.J t-

.~ t 

() f' 

0 t-

0 • 
0 • 

1 I· 

.:, . 
J. t 

1~) V' 

~ 

•,J .. 

i:- .. 
i ... . 
0,. 
l (• 
'.J. 

o,. 
Vt-

1' 
..:: 

._I I· 

,::• 
.J. 

J.2 .. -7 t 
,, , 
/. ,-::- . 

•~o 
.i. 'J., t 

69'i :
:1 s.~.c, t 

5 '7 ❖ 

...::. f, 

.,· .. 
'"l .... 
/ . 

/ l I• 

:245 • 
.,.~ 
\,I~~ 

11 , 
:1 9,. 

80 • 
6 7 .5 .. 

. i ,{ 73,. 
,is, 

',),. 

'•-' f, 

O,. 
,'j. 

',.' I• 

,j " 

'•-' :-

, .. , t 

l.. 

() t 

i....J .. 

't..l t-

t:,. 
(). 

:i t 

.:S+ 

1 • 
0 (a 

{) .. 
J,.} l-

o. 
1 • 
,'"\ 

-'•:. V 

1' 
0 ,. 
1 I• 

,'"\ 

..:.:. " 
·'"\ 
• .:.: t• 

.! ..... , t 

4 ,. 
I .. 
·- .I :,. 

14 • 
-~ ~ . .::.'.J. 

\.·::s, 
. --,· 0 ~-.. l ¼ 

1 /:34 , . 

·-=- ,:, 

.:i ,. 

5. 
.:i. 

,I,,:;+-

1 ·07 , . 
.:2.'-77;, 

.. :·, ,I ,-

/ t 

:l 6, 
J. 23 ~ 
72-'l :-

:t./:67 '° 

1-? • 
',/ .. 
•.,_J + 

0 + 

, .. 1 ... 

~ 

'J. 
2. 
~ 
.... , +-

0 -~ 
, ... , .. 

;_ 

..:.:. ~ 

·~, .. 

8P: Sfi'..54 00 v :3FC 

0' ,.., 
..::. "' 
4 ' 
..... 
~ + 

1.,..1 i· 

=,./ • 

~ 

L. :-

•~.1 • 

,Ji-
, ... , .;. 

.,_:, I· 

,._, -i-

() ,. 
1 

~ ":' 

' .... , f, 

4 ,. 

J ~5 7 

1.-·) ,. - , 
~•:. I-

.I.,:-:, c:, " 

10'7 :!. (• 
j 4T5, 

.! .~ 

..::. t' 

~ !• 

J? 7 

124 ~-
. .:.:. :- .., 

.I:;' 
l .7- <• 

17,. 
.:. ,: c:, t 

,.., ,.., . 
o,:.::. I. fa 

. I,,.•:._:,\:, t 

,:, .. 

0 °' 
1 • 
',l • 

. 
J .• 

1 • 
~It, 

. -~·) t 

r, .. 
:s·" 
.t • 
•~.1 I' 

0 t-
~ 

',) f-

6 r 

.:i. 

1 + 

0 • 
•,,t + 

1. 
~ 

\} i' 

t.i {o 

,.., 
,1,,•:. I• 

2,. 
.i:.: t• , 
·'i' 

-~ 
:.) .,. 

' .I. 

•7 I· 

l (J <· 

.i. '·) !• 

13" 
.-:: / 

:19·:t 1-

l :t '?7 I• 

.t.2'?5 I· 

.:: 

~: I· 
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\:, V 

"' . .::.L , •. , 

142, 
.·· ... ~ ,-. 

l 1 , 
1 G, 
, ... , ... 
. ~ 7 .:, 

,• ':""' 
.i. \,, .L ;. 
.--,-,.,, 
OC• I., . 

.i. .i. ,:, ,..I (· 

..:, t· 

•J -l-

l.,_J + 

.,., :-

'..). 

1' 
0 •:• 

'·J f• 

0 

0 :• 
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BEST AVAILABLE COPY 
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G v 
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,·4 .. 
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C• _. 

20 ~-
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.. ·.: !.• / 
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,-:, ,_-: I 
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WHC-SD-WM-DP-045. 
AEV 1 

BEST AVAILABLE COPY 

.:·, . .. ·.~ 

.::~~m 
i2. 

~·•i;;: 
.. gg 
'-~~ 
~:!':-

·-.. :: . :-::/:j:'•.' 

'J.Jilw siiJ ·v;ii.&t./ -:/(.:=":". 

;jg 
COUNTS CNT TIME C/M cotNC conn conn CIM GEOM 

242703 5 48531 306 48837 0.4977 
213638 5 48718 309 49026 0.4996 
243386 5 18667 308 48975 0.4991 
213761 5 18713 309 19052 0.4999 
214275 5 18815 310 49155 0.5009 
211108 5 18812 310 49121 0.5006 
244275 5 48845 310 49155 0.5009 
213615 5 18719 309 49028 0.4996 

. 213015 5 48593 307 18900 0.4983 
211057 5 48801 310 4.9111 0.5005 
213516 5 48693 308 49001 0.4994. 
243510 5 48692 308 49000 0.4991 
243fi27 5 48715 309 49024 0.4996 
213690 5 48728 309 49037 0.4997 
243901 5 48770 309 49079 0.5002 
211166 5 48883 311 49194 0.5013 

; .. ~- .- ::.· . . . . ·,:~-

. . . ~ .. : . 



COUNTS CNTTIME 

242920 5 
242932 5 
242052 5 
243038 5 
242907 5 
242795 5 
243214 5 
243707 5 
242647 5 
241653 . 5 

WHC-SD-WM-DP-045 
REV 1 

C/M CO/NC CORR 

48575 307 
48577 307 
48401 305 
48599 307 
48572 307 
48550 306 · 
48634 307 
48732 309 
48520 306 
48322 304 

CORR C/M GEOM 

48882 0.4981 
48884 0.4982 
48706 0.4964 
48906 0.4984 
48879 0.4981 
48856 0.4979 
48941 0.4988 
49041 0.4998 
48826 0.4976 
48625 0.4955 

}~i:~1~.l.~.~-/.,i.~.'..l.!.'..~T.i.!A.i;L_;l~L.A5;;ti~Gi\·3·'·:·!•v.o,:_:_;_:_,_:_;,jj'~;::j~:{;'ti{;!~~il~.j-'.o_i_i_l 
..• :;:•.:·. •. . . •.-::•.: .·<;·.==···•·;:.•::•·,;,,·,.· ;,,,:-·•··•,•=···. . • 

. . .; 

BEST AVAILABLE COPY 

'. : ' ~ : 



ii 

WHC·SO·WM-OP-045 
REV 1 

DET # 1 2 3 4 5 6 7 8 JUPITER II 

····;·~e·;·,~:~{;iT :·:, ···~it ;--·-;':i" .. ·::-:;·;:;._· \:2:&::'.i ::;/;._:i~,·- .,;hi-:C.r:❖❖ t:~},:ar -:_:,:.,i:,:af ··<·;, ~·4'. ,:·::i.:r: i .Ji .. ~i' ::·:,;,::r,;:.:L_:,:x:;)t·, .. 

SCT/SHIF+ Np "J'f /5';). 1.s:s- l'-17 /Sq' /..::iv i6-3 i53 ~ /v 
7/2J!.-O /fi Pu /t'_,~ _;i3,;i ,;?3:J ,'J.3[) ;7.3~ ;/~7 .:<3_;; ;?p "--.. / 

DATE Am Nf 3c-t? 3c;:t,',, :3t?;/ 5~ ¥ _j"Ji/ 3~3 3~· 7 /~ 
3--/ 7-'/3 cm /!;,,] :-5'7,:p ;JJ3 57?' 37) i$6t:f _;j"7/ 15';1V /v "'--

;;·.:;;.1µR.'..~~~->#.i:.:.:.:L x;kfit 4(:.,.3,;;i.,r ;.;;{,h42ic\ :.hfa; .. :a'.:: :❖:::a:.~,1.:.:. :.:::J(,.,:ti:/3\:,,}:~2:.: .. *: .. ,:.::11;;:a:.:. :..,,,~.:.:.4::: .:.:.;:.::i<•i.:... :::.:_:·i•~:::2-::. :,.: ... :.:.i:;~i~.y .::·x-1:-,+·:: 

SCT/SHIFT Np /L{ l 151 I r.f S" ':r~ 
~)e, I) Pu 2. 7.(.. 2-1-7 21..S 

:2. ,.,.,. 3i)( 

3~c. 3'-7 

DATE - Am / 37 3t)3 3ti'/ 3Et _fO/ ~ 9'i 3i0 3° 7 X 
!Y/t fJ cm /(;~ 37/ 3-'7) ~SJ 3~ ~:j-- 37 { · 37 / V "· 

3CT/SHIFT 

t/1',,A /!i}tz .. 
DATE 

SCT/SHIFT I 

;£;/-11/S. 
V 

, 
/ 

DATE 

s~,511-9 3 

SC3{SHIF _ 

l//(_ !)/~ 
DATE 

.... '7 ,., ,--:r,,7"-

rE: Np 
Pu 
Am 
Cm 

(2l7Np) 
(:z.i9Pu) 
(l41Am) 
(244Cm) 

Np 'f.</ /_5;2 15"~ 1,-11 f,~ -~ ,~-c, J.q'fJ 
Pu I;_:; ~-'1/ p.3.:,1 ~~? 

.,..,. .., 
~1- ~Cf 1-:10 

Am 139 '"::{,,;:;.5-- -~-5--- :;,~/ -::/E·:3 •'°7 .;J 
?VL_ -:;cZJ 

Np '(;3 14"7 ,s:-:r /'/7 , ',,,:, ISi IS-# 
' 

Pu /II .:z~? .;t.~ ~ ~3.;2.. ;t.;!'7 l~.3.:Z. 

Am /37 ~'7'7 3at1 .:/9'1> 3a4 3ol 304 

Cm /6( 3~5" 365 3&;J-. 371 3t.9 370 

Np 9.3 
Pu /// 

Am /3'1 
Cm JC:/ 
peak must be at ch 150 +/- 10 '(3.2 - 4.4) or ch 
peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 
peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 
peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 

BEST AVAILABLE COPY 

I S;:l -.....____ 

~33 

3.o7 

370 / 

80 +/- 10 
113 +/- 10 
139 +/- 10 
160 +/- 10 

-· ___ ,-

"-. --· v· 
/ ~ 

( 3. 1, 1.1 1. 4) 
( 3. 1, 1. 1 1. 4) 
( 3. l, 1.1 - 1.4) 
( 3. 1, 1. 1 - 1.4) 

j-•'B 

·.-, 
~ !'( ".:...,---



,f 
Serial NO Sample Poinl Dale . 
E 9325. -878" H&RWC ~. 

Od1ermina11on Me1hod,S1anoaro Resull ·un11s 

Am241 LA-503-156 uCi/G Rec 
\~n-91-

1 t1L ' Jo0-1~- ~ 
Remartli.s, Calcu1~11ons. Attsults· 

··:.-; 

• = !_:. 

__ ........ -···--··· 
·,·' ,··. 

.\ -· T.ime IHued Proonty 

15:42 20 
Charge Caae Re,uns 

E11457 0 
Customer ID 

.. 1','f'Jl'rd ~r -

Hrs 

54-6800-061 IR• ID-8ll 

_ ............. . .. -·. 

WHC-SD-WM-OP-045 
REV1 

_r· 
~-. .. .. 

____.. ....... . 

r 

-------.. ; 

..,. .............. ·-···· .. ·. ·, -_- · .. ···,-.-:,-~--;- ' .. ·- .. : 



ID 
1 
.. , 
.i.-..:. 

3 
4 

GENEF:AL 

.,,·.·• ··.:-

t: L F' H t: F.NEF:GY 
F:ev,. -i..·1.e, 

DATA REDUCTION R[PORT 

E 9 32 5-·B?E):~2 
Fil0 ID: SD5398.SPC 

CL)unt.1.~d on: 
D,"-'t!:?cto f'/G1-?c1met I°''::! n,.,mi:i,-?_r·; 
C o •.Jr, i;. t. i 111 e. : 

Peak cv1,l..,,.,. 

5,,., 1 

FWHii 
Init.ial Final I I ri t,;i ,d F.in2-l I n .i. t: .. i. ,-~ J F .i 1·11:: l 

, .... -c:, (· i:, 

1583~.t 

,.., ,·.· 
0 <- d 

.1643,1 

/ .. / 

?97.015 
251.C,44 

-:,~ ~ .... 
.1. .. ·-' •• • .I. t 

2 5 1 ,. \'? .. ~ ··1 
2'.:i I· °71. .I. 

Peak Cr.)nt .. r·\Jir.·i 

?-··1 ~ 000 
?0 .. 000 

;1 '.·:, • :1 'i .. , 

1.?.14,::, 

C,Jun t·. 

TD .I·::-ot.o:=-,? Frac-t+ E.:-,:-=- + Obs+ r, .i ff~ FlJHM 

.\·.:. 

0 1- 00'.·_;·? ., ,.. .. r•.• 
-1./ C• l._/ J. :.1 0 <· 10 

C" -- .. ~ .. I + / / J 

lh228 t:.1 ~ 5433 ::; :- -430 5 • 4C,1 -0 + 031 
0.01:, 

II .-.-,-., 
lJ ..:.:,'":,,-:,. ,:) 1• 0 0 1. ,1 ,.~ I• 2 () G 4 f- 18 _::.· G .. () l .-~ 

DETECTOR CALIBRATION 

r l:"'t-. 
,.I I· "'"1.-:.:, 

4 4, 7(i 

~-' I· .L i!• 

Ei~1er:-£•::::{ME!.J;, ·= 4~063 + ('Jf,O{i-~1?)~f-:(~lrr':l'"ll'Jt:!:L 

E ff i. c i enc·,: ·' 0 • 2 3 1. 0 r:: F' ,·i / !:iF' l•i 

TOTAL COUNT nA·rA: 

It.em 
i;; d \,< ·:3 ;=· l= 1: t. ,~ '··' ITI 

i:-111u1J l-h•2d 

C u Ill :"· •.J '=· .i t .. ·= i' .i l:. 
i=;~ e · :- i 1 i1 .. 1.::- J. != 

1.;ndl·:,:~ed iJ::! 

BEST AVAILABLE COPY 

/,, r .. e t: \J \It:_:: )' ~::: 

.. " .-. -~ " ,. 

.l. '.·' ' .. -' .. '·.-' ',) '1.: 

:1.11,;_ t .. i .. .-:) F .i, 1 ::: I 
.... , r. .... , 
!, ,,··. ~ •,,J :,., :._; 

•' , .. ·""' , ... 
.I. -·~· ❖ 1,.) 1\/ l._! 

.... -... ...,. ·-· .;:, ... ::,,;:\.•" 
I.O .. OOC1 14 {• 70~:: 

1.:i/iTi ,.,c .i /!·,· •.:: 

2. ·.-~:~ (, ,.1G2E--c,~; 
'J, ; :.; f; r"--,::, 

~- .. , ,. .. -- ,.... ,. .... 
1\J ( / 7' •. ·· c:. ·-•,} :::, 

::mrr 



:-· .. 

·_;:£$: 
-,t;~~ ... J 

~--~~: 

. _, ___ '; ~ 

· . .-c~,
: ~~ 

.. ::.~ 
····lf~,~ 

---~+';:
.,;r~i 

~ . .,· - ,;. ·, 

·.•-;-

SPECTRUM ~D3398,SPC 
LEGENDt • t t • 1,.,.:.::,o,7 ETC 

4 
4 WHC-SD·WM-DP-045 

AEV1 · 

,_. 

,. ,. •-' 

• ¼ • .:.:. t t t 7 • • !-- t t t t t t -i> • t t t ,;. • fo • • t • f, • .a, ~ 1 V t • "" " t f, t 

,. .. .i:.:. • • {,, + • + • • + 6' 0, • • t + • + • • • • • + t • • • • t • 0, • ,;. • .- .. + ~ • • + ,. + "" t ,:·, ,, • 

t- + t t t t + ' + • .,,-.:. .. t t t t t• + t .. + + t t t + • 

•• 
• t- C• + + t t t t- + t t + to t t t + t t • t t t t t t ..,•,: 

1-+t••·""·••t-tt+t•+•t-tt'Jott,ttt~••t••··••+++ .-.::.+,:.t 

+ • • t t • • + + t • • • • t • • • • • • ~ • • • ,. + t !• 'Jo • • + 

1 ••• , ••• ,., .•• , •••• , .•••••••••• 1· t t f, • t t- ,. t- t- t- t t t-

.,. ttt-t? • t-tttt+t+••••t+t-t-, • ttt,.i::. 

:L f, I• t t- t- ~ 

1 
j_ 

.L 

.I. 

l 

BEST AVAILABLE COPY 

0,'"1,::)\} ( ~· 

t· ,:-, lj, ; •• 

.a11 



~~

.~:_·: 
I ~~----dt 
~~ 

.t:01~ 
-~\ 

;~: 
....;:::~ ;f 
~~ 

t~;i: 
-~ 

... ~· .. 

. ..... -

Raw Data Dump for AEA s~ectrum: 
l 

J ·• • .I. 

;~ 1 
31 
41 
51 
;:, 1 
71 
Bl 
;) 1 

101 
:i. :t l 
121 
.i.31 
14 :i. 
1 ~51. 
' • • J. (:) J. 

171 
181 
191 
201 
211 
221 
... , ... ., 
.-:.: \;:, I. 

24 .1. 

2~i1 
::i,61 
.2 71 
281 
29 :i. 
:301 
311 
321 --· ~ ,:, .") .I. 

,;:, ·'i .L 

-"'t:"" •I 
,::, ••• _t J. 

3,::- 1 
371 
381 
:; ·? l 
"1-• ... 1 l 

411 
421 
431 
441 
451 
461 
47.1 

_, ....... 
-'1' O .L 

A91 
511 

\.I .. 
0" 
6 • 
.:) . 
1 <· 

IJ;, 

•.._JC• 

1 ,. 
(j l

of, 
l • 
:::. fo 

-; 
..:. + 

-4. 
4 (· 
:s {· 

.11 + 

17 <· 

12" -" ~.i:.:. 

3.1. {-
.,,.~ 
,_I / i 

• - • .J.~o, 
340, 
,..,_ 
co~ • 
874, 
35·_:--
.i:.:.0.,:1 i-

4t, 7, 
759. 
/ ,.-:· ,i:.:, • 

11?. 
4 • 

.i::. • 

1. 
/ ,. 
"" ~·. 
4. 
,J I-

,, 
t_l 1-

{j + 

'-..I • 

1 I• 

2. 
'i.l • 

'1.I f• 

, .. , ~ 
.::.: . 
0 .. 
0 I> 

0. 

~ 

'J. 
0. 
3. 
1. 
tJ <· 

o. 
G • 
0 c

l • 
•J • 
3" 
1 f• 

~ 
-~ t 

0::~·. 
.:) t 

/ . 
0,. 

J. 0 • 
14, 
1 ? • 
41. I• 

0. 

178, 
40,'"i :-
717, 
.-..~r.:·=· / .._I t 

31 :t. ; . 
"""':""""' . ,:,. ;JC+ 

321+ 
78'.."j •· 
C,59 t 

39 .. 
1 • 
1 • 
5 • 
,:5. f' 

,., 
..:.:. t 

2+ 
0 • 

i. " 
o. 
0. 
0 ,. 
0 ·> 

'J. 
, .. , f, 

o> 
',) . 
',) I· 

0,. 
0. 

• ... , r, 

0 • 

4. 

.::. " 
3 (• 
tj., 

1 • 
1 • 
lj '" 

1 • 
3. 
• • 
0 • 

.:) <· 

4 + 

5 ,> 

.tr, • 
A 
... + 
-, 
/ , 

.. ,.I"'\ .-~: ,..·_ ,. 
,.: . ..:, .. 
/ \:"i " 

205~ 
418, 
71~-6. 
8-42 • 

261'" 
"°""'-•""'\ 4~ '7. 

537> 
.., ~" 
O'"'I 7"' 

-- - "" ,J /...,, ~ 

,:-
,-' ~' . 

'·-' . 
:1. + 

6 + 

::.: .. 
3 ~ 

1. 
C,. 
~ 

'·-' .. 
0. 
, .. , .. 
(1 .. 

..:.: . 
l 
, __ , ,. 

0 • 
l • 
3 f, 

0" 

l,...I s, 

1. 
5. 
0. 
0. 
o. 
~- t 

1 • 
~} " 

l ' 
~ t 

l • 
l • 
2. 
u I• 

\) . 
"' -;/ ,. 
I • 

16, 
2 ~ • 
33, 
99, 

.i 88. 
456. 
745. 
?R6. ..,~..,. 
.t.. ,._I/ \• 

;? 59 • 
~:170 • 
82:l. :-... ""',._ 
\J . .-:t.•;, 

'=-" ,_17;, 
.., 
.~ . 
0 t 

5 + 

,:;. . 
,.. 
'-I ~-

i !> 

1 + 

0 + 
,., 
,.;:, .. 
"' ..::. .. 
1. f, 

1 ' 
1 __ ., !> 

0" 
0. 
l • 
1 , 
A 

'J' 

SF'!SD5398<-SF'C 
•,J ·> 
i 
J •• 

4 • 
.... 
.i::. t 

l\o/ I• 

i,)"' 

1 ' .... 
.i::. i' 

1.._J • 

0 + 

3. 
1 • 
3 i, 

A 

..::. . 
2 .. 
4. 
~ t 

,.., 
7 (• 

? ~ t 

.2 4 + 

41 • 
104,. 
-~04, 
48:.~ ,. 
7!":i7 
/ 1\/ / <;-

23? ,;-
·:2:)5 :-

,_,., 
0~7+ 

Si 1 ... 

4,?.':, 
~•.i::. 0, 

J. • 
~ f-

4 + 

4. 
8, 
0 • 
1,_t 7 

0 f, 

t,J f, 

•J. 

...::. .. 
.i:.: 

,J • 

'1-' • 
J., . 
.!. -) 

, ... , i, 

,, ,,., -;, 

,._, t 

l • 
5 .. 
0 + 

'i.1 t 

0. 
',..' ~ 

1.' 
'"' -~ r 

~/ t 

1 • 

:I. ' 
l • 
~I;. ~· . 
., .:, 

.L ,.:, +-

21. 
-..-=:-ti t 

48, 
,I . .I. ',J -;, 
..-,,::- . 
.~, .. t.::, t 

50:J (• 
f,:.r:~ 7 -:-
/ ,-:, \-:1 'l-

.., ..... .. 
-~ ... , .!. " 

·~4r• \::i .-:.: t 

I•-,., 
\"1,-:1\'7'.• :-

793~ 
.... ,• ., ~- ,::- .-. ., ':" 

. •· . .: 

..:: 

.1. 
..; 

·=· .. 
.,:, .. 
1 ' 
',) .. 
1 I• 

•,.!,. 

J. 

(j .. 

..:: 
, _ _, 

·:, . 
1.) -:-

,.-:,. ,. 

, ... , f' 

•,.J ,. 

BEST AVAILABLE COPY 

·- . - ~ . 

'·.l ,. 

~::, C· 

3t-
.,., .:, 

1 ' 
r,_/ I· 

,i. (· 
.... 
.,.:. f• 

~ :, 

'•-' (-

•,} .. 

O t• 
._-. t 

,:) t 

4. 
\7' ❖ 
,::, t-

.;. \.' f, 

.2 .1 • 
-·, ,N-:,,-•: ~ 

-,-. 
:.,,.,, f• 

.. •" 
.I. ,I J. ~-

-~~ ~- i O f 

::.! l ,-:, :• 

·_77,::;, ,. 
,::,.7 ~~ t· 

"·::)t' J. i ·,J ,. 

,·:,.-·· .•· 

,~ •. i 4 <· 
.-, . '"' 
O l "J' ~ 

;.-":,-' .~. ,. 

~ <-

.f: 

4 <· .._l I• 

,,:;. ,. 

',.! ~-

j_" 

0 r• 

1._J ~ 

1 •' 
.t ,. 
'.l ;. 

•._/ t 

.i. ., 
:i.-;, 
•~J i, 

,'j,, 

.!. 

{i:, 

.:i ❖ 

"' ,.• I 

,._; I· 

.t ,. 
,::, 'i 

.:::. 

~=· 
0 .,. 

-~ 
~ . 
3 
,;:. ❖ 

-4. + 

5 ~-

/ t-

:r H" 
••1 J I 

. " .-,,. t-

.:. i.:-., ,. 

.,,...,,., 
.,:·,-:,-:r ! 

5·10 :-
,::;1._17.,. 

i'"•,! 

·20~1 :
:.?:5,-1 t 

-· '"""""" ,-, 7' -~ ... 

:322 t-

.::: :~ ,~ 

7 

1 • 
.t 
..:: 

..:.:. . 
.;, 

, ... , ' 
\} .;, 

(1 I• 

0 + 

•._} 

-.:> • 

.1 ,. 

,:) t 

1 

·-
•~) f, 

V 

-.·.·· .. -.... 

'-J -;,, 

ll) .~ !· 

g ~1, 
I I ..... 

a. :: ' 
C .i. • 

I • 
~ .... .!. ~ 

~c;jO:i,. 
' -~ Ca:.·:, 

C? :2 !· 

0 • _ _, i" 

i ..:: 
,. 

olof '[• 

.i. 
<:' ,.1 (· 

.,. (· 

:s-;. 
.i. ·~ ! ~ 

15 I· 

19, 
,~. J. l> --/ ..:.:. t-

~i. :; 8 i• 

;~ .10 ❖ 
591t-

..'.;::..1.Li.., 
_.·':'7::. 

2 l EI· 
4J 1 , 
~7 .:, :i. ,; 
79(, .. 
_.; .j ,:, t 

.l ',·' ( 

'·-' f, 

). 

.i.,. 

C• I• 

A 

•J. 

':·' !· 

0 I• 

.,., { 

',) !-

••• f, 

:I ' 
'i.l 

.,., t-

. .-.:. 
,a;: ~· 

•._; I· 

.t ~ 

, __ , 
.,:, !· 

1,.1 i• 

'-J !· 

11.! I• 

'J <· 

.i 

1,,1,. 

•.J {· 

J·.: 

' .I., 

.:.·. {• 

· ... · 
C:• 

:, .-:-. 

.·: .! • 

.... ;-..::, {· 

---:::.1\7.• ! 

.i 3 .:) , 

3:5S-:-
·-=·-'· ,:;, ,. 
:3 :i.?; 
-4 ~; ::i I• 

.-..•,

.:.:. .•··, ._t I• 

-}:,.: n ,. 
/ (:) ,. t• 

7:d ,. .. -.. -
.:. ,) ,_r 

-~ 

\i 

'"t 

~~ !-

-:.• f-

,::• .;, 

0 7 

•.) 

(1 I• 

.L,. 

l ' 
• 
.L • 

. t !· 

.,., !• 

',.: \• 

.i. 

=j I· 

\_! I• 
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WHC-SD-WM-DP-045 
REV1 

:-~~t! flrf1t!rif iff:§f},,!;=~f ~f :~:lt..:/'.\::t:::;=;=,::;:, 

t•••·!~~t~~tf ;\(~:t1!~1:!~if !'it['.. 
·}[!bA yis b~ft \¢8.11.9(.~~-:::-_\?i/':(_r':, 

/JECA Y conn'N: = "i, 2.(;54 .. ' YEARS · 
if'/..-:: '·/J{N=,=?i 

NEW srb. v111.i.Jt/, 98·127. =: i}"<- . · 

COUNTS CNT TIME C/M co1Nc conn connc;M GEOM 

.. 
212920 5 .18575 307 48882 0.1981 
212932 5 48577 307 48884 0.4982 
212052 5 18101 305 48706 0.4961 
213038 5 48599 307 48906 0.4984 
212907 5 18:,72 307 18879 0.4981 
212795 5 18550 306 18856 0.4979 
243214 5 18631 307 48941 0.1988 
243707 5 18732 309 19041 0.4998 
2426,47 5 18520 306 48826 0.4976 
211653 5 18322 301 18625 0.4955 

. :;o;;·• .. 

•'·•-·•:-:;:•: ..... · .. :·-= 

,, > -=11 v~'\h'f-=:/:~vi1=' 
. r·- :·/·\=::.=_:_:·/:: :::' ::•=·. 

,,_, ,,i·_,188,1,!!.iiii;:l:{::i:;p;,1# ft 
: =··:. ·:: ::: ·.;:--:::·: 

;_Y,;f :_ x_j_,:_:;_;~_\/.i_~J.i.•_7_:_:_:_;_;1:_;_.l_}_ tRIALS . . ,:5:: 
. .. . ·"----'---"---"---~..;;··'-"·.,._-"--_ .. .:,;_:--·~--·..::;-''•...:.":~~=.:.:·-•-.::~-:·•.:c;.:..·· .:.:.· '-"'-'''"--, .:..;;· ,•,"'-' .. ' '"--'-' :_""'_ . .-''""'•:•''·"""•,•:,'~-...:.'"""·'\~:-.:.:;;;,::.:::o:.,'··.~: . .-,""'.•:·.""1:: .. 

BEST AVAILABLE COPY. 

-~· ... :~;.:\::~ . 

--

.. } 

::a ·1·n . I .- . .. ---~ 



. -.:-)•; ·,' 
. ; ' 

.·. 

·/; 
,::'; 

1f:n 
-~ 

-·.•t~~J· 
.:,~ ·.- ... 

•.. 
·.~ 
\•'~ 

_ ..... ~. 

<aH 

1,·._.i 

WHC·SD-WM-DP-045 
REV1 

DET # 1 2 3 - 4 5 6 7 8 JUPITER II 

. _·::;~~;··-~~·;;;r~i;<"··; ···i;;t· --;:;;;·.~;:·_· >/;·>~< >·-i~·;·· :,<·;_);i ,_ :/A.Ar. -::-:-:-i;:2:-:• •:>k·~::;, rA:,.A:.: •. :··: .•.. ❖i<r.·.·_ :+ ... 1.>w .. ,<,£!:S..t \.,,J ••• .4, ..• 
SCT/SHIFT Np ~J. }t/9 1SV IL/'] /5<./ i,S"/ i5~ JS-3 (C,·if /.l4'_ 'S,,-:!~~ 
t ,.JA /1 /6- Pu ii/ :i:;.1 ~~-f :J.~?.1 J,3.;i ~J, 9 ~3 / ,;:/33 · / 

DATE Arn 1:J,7 3~;;. Ji1 '1 3vl 3t.'L/ :3c.i;l 3i.3 .3o7 /~ 

5-11---~ cm }vi J'/I> 3t.,.;J ·:,&7 '57,:J.. '3-;,.:- 311 3?l; - P' 
fatk£~g~-~~A::i;:t::::;::r1.ti ie&i:; :;Ji;ik:'.i:ii.1t,; /4:;i:ci;;\:~:;;; ,!~:;i:a::i:@·i :i:;fa;;;,~t .· .... •· .. :.:.:...:.~':~-~-:.: ,:_...;i,4.:.,i.,: ... :.:.:.:.u);..;.:_/~r~;2.·:;: _.:.£-¥~i:. \:',dh:A·::: 

SCT/SHIFT Np 'g'~ J6~ J,-s-3·- /t./ff /67 /Q7 /.5"'~ /5C ~ / 
✓:"'1!A8 A ? Pu 11 :, ~33 ,;;, q4 ,:;~•;;- .;;,3t:: ;.7~ :i,3; :;,:;4- ~~ / 

DATE Am 13 9 3t:•~ :it?"7 gc;,/ ;?/i/ ,;?99' ,3t~.,,, Z:,t0 & )K 
5-/)-7.3 Cm /vt/ f7/ ,g77_, l.;;z} ~t;_.'9 5i~ 3(.;'1 310 . :/ 'r-• k .. ~-ii(.#_ .. . _, ~:;it:, _,;?·~:.I·r·:·_]\~:: ,:":';;'.i:,~&:: ,:::.;:;~:ii <)1:~:i' :'-it~ ;:,·¼.,;h'! j,:·\~h~i=: :·'...1.>i•.· : ❖}i..::at :A:n:i:· :t::::i:~4 __ :=:• 

SCT/SHIFT Np is--- }b-,) 10? Jb-"t /!F/r ):s-1 /5~ 1s.::J I~ _,,,,,./' 
f1-1¢i /J/G. Pu 113 ,;;3::l ::;.35- ;?_Jo ,fl':33 ;J.3& ;).:31 ~3-3 ~ / 

DATE 
I 

Am / '-/ t) .3t:>.S,,. :!}P 7 3'v ,j/ .3~ 'f -:Jc,;} '3~ 3 St.::- 'Y ~ ---............ -........ 

~-~·-'Y-3 Cm /I.rt/ ·37.3 '57'/ j l/ "37)). 37i> 5:NJ 57/ ~ · "-. 

i~&fr~.fi:Ki~fi~:i):~;;;i/lT i1!1~·~"i!i! i.1;ii~~·Mx~r ;;~ti!~Jt)i~~!!i !i!;)!§!lfS:!!~ -i;)(i~i!ilVJi;!:;: 1i1!;i~~d:ii\'ii/ i1![i~{4:tit i:iwrili.!t;ti".t !i)!~?~1f;~·:i).! i~!~tit:;H:t~l m::;1::::wm,:r \'l!:s·1::~j:!:ij ·:;iFiW:W',. 

;CT/SHIFT 

A {-,,!td 
,, . 

Pu I I I ~ 3 0 :J. 3 8' ~ :Jo 7 ;;;. '2, 0 ~ .!J 7 '.2 :; 0 t:fl.3 I 
DATE 

rfATE Am /31 36f 3:J. i;{l 3.6,3 '3tt,).. ~"tCj 70 / 3cg' ,/--'-

5'--J r-13 Cm Jt., 37::)- :iffS 37 I 3 70 3t:. 7 3,r 3 7 { / "--i--. 

-':·:::::'sfr~:-5~i:kr:::i.\i:':T- .)'-k:'.: ::,::::::$:di:: ;:;::::::ff:~·,·2:\ 2:lii&il ::£:::j·}:d:· :::z:::;{'3r::: ,:::·,::·i;,<:~':·:: /,':·:x-;-:·j::: :(,-;:i.·:,;J::\ ::ti:::'L: ·::·:·;::::'f;~i-:~ ·.•.->£:"2:::: :: .• ,:··1··::.~-::, 

SCT/SHIFT Np 'if'/ /Sf 111,-...-1~ 14'1 J5J !t/7 i55 /~1... / I 
1!1}1,/1 / /J (~ Pu / J 1--· "A1 I t-Z1'l:,UJ.. -~19 ;·tri 1.?.5 T1 I ), -c~ •_ / / 

~ATE Am }sf 305' 'JIA"><.:tf 'JC ( Jot/ A97 'JO:J 107 / ,/" 
5'-1 C:f3 Cm il•J 37?.. rrn37·" 1~9 J7 / J(is· 17 / 37 0 IL g-•e-1;. -~· 
rE: Np (237Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch· 80 +/- 10 ( 3. 1, 1.1 - 1. 4) 

Pu ( 2.l9pU) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 + /- 10 ( 3. 1, 1. 1 - 1. 4) 

Am (2••Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 ( 3. 1, 1. l 1. 4) 
Cm ( 2••cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 ( 3. 1, 1. 1 - 1. 4) 

.BEST AVAILABLE COPY ~-tt41 



.. ~ · .. : 

Seroal No. Sample Pooni Dale Toma Issued,; Priorily 

H&RWC 5-12 ..... 93 15:42 20 
Oe1e,m1nauon Resu1"1 Unils .. Charge Code Reruns 

Sr90 LA-220-101 uCi/G Rec E11457 1 
Sample Soze Cuslomer ID 

100-10-100 0344WQL 
Rema, ks, Cal"t~B.'~ulls· 

t:€~ -s711 la.3 
· if, I 'a L/ 2.. 

8-0,~ 
SUPER SUPER RUSH 

n.l.t"O•O'ii~ ,;, (} s """ Tl e/'
~1. n~'-

Hrs 

Tome Compleled 

>er == 

Analysl • • Analyst• 5 

HIS Hrs 

54-6800-061 IA•tD•831 

) ~ 
Sr Calculation by VR OD Og:17-1993 at 18-24'54 

- Det 1_12 . 2 ~i.ach ioun't_ Sr et{: .41_8 y ;t/: .466 

6/ l/_D~ ~ ]$";! 
· l)_F. '/d/4 

Sa1ple size • 1 iL D1luUGJ : :--WlO Method : 1 

Mount r 1 Decay t iae = 4.08 hrs 

423 

IO 
------------ - 9.0 = 3.4579K+Ol uCi/L atrontilll 

Sr Calculatfon. by YR on 05-17-1993 at 18·25·28 
Oet 112 . 2 -inch mount Sr eff : • 418 y ;ff.: . 466 
Sample me : 1 nL Dilution : 1010 Hethod : 1 

Haunt # 1 Decay tiae : 3.58 hrs 

423 
------------- - 9.0 : 

10 J.4771Kf01 uCi/L atronti111 
,&s.-

7,'oS'Zs.( ;crJ 1 
'4. V 

. /1-

... -~·· 
............. 

-••' ............... 

.r· 
~-:--.. 

.____.,. ... -... 

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

~--



Esr = 

Ey -·· 

" .. -,·- .. 
',•. _, 

Esr --
Ey = 

WHC-SD-WM-OP-045 
REV1 

03/18/89 Det 12 Sr/Y-90 ratios 

1 11 
•• SrY-90 EFF 1 11 Sr-90 EFF 1 11 Y-90 EFF 

0.5162 0.4912. o. 5'+12 

;:::
11 SrY-90 EFF · 2 11 Sr-90 EFF 2 11 Y-90 EFF 

o. 4.lt76 ()D '+233 0.'+719 

• Lt912/. 5:J.6i=! = 0.9515 111 RATIOS GENERATED USING. 
PROCEDURE LQ-508-005. 

0 5 1+12/. 5162 -- 1. (lLfB4 1 •11 

~ 
DATA IN LAB NOTEBOOK 
RHO-QA-NB-11-7, VOL 5: 

• Lf233/. 44 76 -- (l. 9l+57. 
' 

. -, 1, ,::. PAGES 32-36 . 

0 '+719/. '+'+76 -- 1. 051+3 , .. 2" 

0!5/ l 1 /'32 Det 12 cnLCULATED Sr AND Y-90 EFFs 

1" SrY-90 EFF 1 11 Sr-9<) EFF 1" Y-90 EFF 

(>.52'-•7 0. lt99.3 0.5501 

2'' SrY-90 EFF 2 11 Sr-90 EFF 2" Y-90 EFF 

o. 1+1+2 U. 1+1B0 1).4660 

BEST AVAILABLE COPY 

'.:. ..... 

.i_··: ... 



'·'1tU. 
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:···:·f~..,J ·._. =~~--

~-:. -~-· ·: 

.... -.:·J 

WHC-SD-WM-DP-045 
AEV1 

105-K AREA BASINS 

CUSTOMER ID NUMBER 0491WQL 

I• 



- ... : . 

~·- : ._:,: 
,l •:-

--~ : .·. 

·. ·1 

·•-: :: .. 

,,-;,.'. 



Sertal No Sample Pooni 

E 9230.-8700 H&RWC 

WHC-SD-WM-DP-045 
REV1 

Dale :rime Issued 

5-11-93 9:56 

Prionry 

25 
Oeterm1na11on Me1hod, Slandard Result Unols Charge Code Reruns 

ACD DGST LA-505-159 G/L 
Sample Size 

'? 
Remarks. CalcuIa11ons. Resulls 

JAR ID# ~-, v'/) .· 
GRAMS SAMPLE 'v v a J/; · 
VOLUME ON ... ~ . '/ 2/4.:J 
COMPLETION '7.$ 6P J-l() o -n-i 7 

s-:tJ ·rr-o 8 I,_ 

Analysl • 3 

Hrs 

7 ~J 

Seroal No J Sample Pooni 

E 8230.-5000 H&RWC 

PC41G 0 
Cuslomer 10 

0491WQL 

Analysl - 4 Ana1ys1 • 5 

Hrs Hrs 

I Dale i Time Issued Prooro1y 

5-11-93 9:5'7 20 
Oeterm,na1,on I Melhod, s_1andard I Resull Unols Charge Co!le Reruns 

COMt1ENT xxxxxx PC41G 0 
Sample S,ze Cus10mer ID 

'? 
?<.."1J t"1.L 

0481WQL 

Remarks. Ca1cu1a1oons. ResuJJs· 

GENERAL INFORMA'rION "~f.~ l,/t.9e;c;.t 
FOR THIS SAMPLE 

"?>2-h61~ -;?J.-2..: 
I ----JJ~-r ·9. /'i~I 

Analysl. I Analysl - 2 Analys1 • 3 Analysl • 4 Analysl • 5 

~ .. 
Hr,: Hrs Hrs Hrs Hrs 

Da1e Time Compleled Lab Unll Mgr 

I s/,1-/9.3 /I/',_ ... // 
54•6800-061 IR-10·83) 

_( ... 

""·":""---.. 

.. :~: :.; 

318 

--. .-· - . 



.... :~: 

WHC-SD-WM-OP-045 
REV1 

. ,-,-· ·--· .. 
SEQUENCE#_: !2 
1.JT 1 : 0. 1.:.I~~~ 

. t.JT 2: 0. 5"':~1;.1 

NET t.JE I GHT: ··-·:·---

Se11a1 No Sample Po1n1 Oare Time lssueo 

E 9230.-1001 H&RWC 5-11-93 9:56 
Oererminauon Mernoo, Sranoa,o Aesull Un,rs Charge Code 

.APPR/OTR LA-519-151 NONE PC41G 
Sample Size Customer 10 

? 0491WQL 

,.,.·· 

Pr1or11y 

25 
Reruns 

0 

Analyst• J Analyst - 4 Analyst· 5 

· Hrs Hrs Hrs 

T,nie Corrip1e1ed 

54•6800•061 IR•IO·BJI 

.... __ 
. -... 

._, .: ··~· .. 
' - . . . . . 

.. ··- -- ······-~---· •-· ' 

319 

. ; ~· . 
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:-.:~ 
-c~J 
-~\ 

·: '! 

WHC-SD-WM-DP-045 
REV1 

Se11al No Sample Poinr 

E 9230.-5000 H&RWC 
De1erm1na11on Melhod1SIandard 

COMHENT xxxxxx 
Sample S,ze 

'? 

Remarks. Calcu1a11ons. Aesulls 

GENERAL INFORt1A·rION 
FOR THIS SAMPLE 

Analysr - 1 Analysr • 2 

Hrs Hrs 

Dare Time Completed 

s/,1-l?.3 

Dale Time Issued .Prior,rv 

5-11-93 9:5'7 :.20 
Resull Umls Charge Code Reruns 

PC41G () 

CusIomer ID 

0491WQL 

Analysl - 3 Analysr • 4 Analy5I • 5 

Hrs Hrs Hrs 

Lab Uml Mgr 

54·6800-061 IR-10·83I 

..... -· 

..... -:-... 



,, .. 

·:6 
~ 

_.:~~ 
~!:-" 

·:: ;;-:·c'1>· :::. 
:_~! 
,"1;-':'--q 
:··~: 

WHC-SD-WM-OP-045 
REV1 

Serial No Sample Poinl Da1e 

S 53~0.-92d7 3EIFT STD~S 
Oererm1na11on Me1nod, SIanc1ard 

rr . ., 
Sample Soze 

Remarks.-CaIcuIa1rons. "Resulcs 

Aesull UMS 

,-. /T' 
•.1/ l.. 

4-

AnaIys1 - 3 AnalySI • 4 

Hrs Hrs Hrs Hrs 

Da1e Tome CompIe1ea Lao uno1 Mgr 

0 

.· . . -.. 
. . -.·,. 

Time Issued 

cna,ge Code 

STI.1 
Cuslomer ID 

An;11ys1 • 5 

Hrs 

.-.,.:

..:,.1.J 

Reruns 

0 

321 



.·.>·-

.':t·· 
'. ,i.. . . . ~ 

... • 
. ~-/ .. : 

WHC-SD-WM-DP-045 ·,.-:. 
REV1- ·_-.-

Serial No. Sample Point Date Time laaued 

Ii: 8501.-1211 ENV STD 4...:. Ei-93 18:30 
Determinalion Method/Standard Result Units 

AT-LIQ LA-508-113 uCi/L 
Sample Size 

500 ML 
Remarks, Calculations, Resulls: 

EDP E341 
STD# <;~8S-/ 
STD VAL 

ENVAB 
RESULT {g. l(~}-(6-'{ 

(()(. Cj'(o °20 . 

Charge Code 

R4B5C 
Cua1omer ID 

Analyst -2 Analyst •3 Analyst -4 Analyst• 5 

Hrs Hrs 

Date Time Completed 

'f~l.2·? 3 

.... 
·-···--··••'" 

Hrs 

Lab Unil Mgr 

/_.,,.,..-
,,,,,. .. -·•'""'" 

__ . 

..... 
.. .... -..... ...... .; 

...... , .. 

I 
·,; ':.:-.. 

Hrs 

...... ! •.• · •. , 

r· 

Prlorlly 

25 
Reruns 

0 

322 

,• 
.- •·~ 



• ::·.:· ~! 

'::~ r;•,,..J 
·.·~~~ 

~, 

::f;;:~ 

_:i~ 
.---~~-

. · . .:.··· : ·:: ·.. ,. ;· . . . ~ 

SAMPLE POINT: ENV·STD. 
LAB ID #: 8501 
NUMBER OF ALIQUOTS: 3 

ALPHA: 
BETA : 

NET 
CPM 

175.927 
2430.820 

STANDARD• 
DEV. CPM 

4.233 
86.003 

WHC-SD-WM-DP-045 
REV 1 

CONCENTRATION RANGES 
MEAN UPPER 

6.464E •4 6.619E ·4 
7.523E ·3 7,.789E ·3 

(UCI/L) 
LQ',IER 

6.308E ·4 
7.257E -3 

DEVIATION 
PER CENT 

2.41 
3.54 

SCATTER 
ERROR 

OK . ., 

32~ 



; 

:~~-~7j. 
'. u:;,; 
' (\,;[ -=~-

.;_'_~: 
. t.;d 
-~, 

-~ 
.'-.J~;: 

-~-,_ 

1 ·-·._ 

· ,, t,:: , ))'J/ , ' ' ~i" i@iMo . 
< \·.'::·_'·%\:~_::\ ·- · .. ··. ·· _ .. :_::::-- --~\_:,~:.·_,;_,_t_:,_;·_-.·.":::_·,_ - :·:<;:/t· ·>?:;.,.:,{~\Ftiv./ __ :~~045 iLt!·. :· 

- . . . . .. ·.·· '. :· . ·~ . _;·-~-/,). ··:: \ =::: ~ 
... .. ... i_:!'?)·:; ;,-----------------------~..;.:_ __ _ 

. _ .. _ · ... ·. . ; : -· .. 
..... :. .... -·_ .. 

·_: -~ ::,··· Setial No. Sample Poinl Oa111 Time l,suod P110111v 
'·, 

E 9230.-1211 H&RWC· 5-11-93 9:56 25 
Oe1erm,na11on Me1nod1S1andard cna,go Code Re,uns 

AT MISC LA-50&,,f O I PC41G 0 
Simple Sole Cuslomer 10 

G OF SAMPLE 4o ''°'""I... 0491WQL 
. ·I 

J
··_';,-
.··· 

i .'·.· 

Remarks, Calcula11ons, Resuns· 

/00 - JO,, SO 

i ,; 
l ·. 

Hrs Hrs Hn Hn 

Cale T,noe Compleled 

)o3o 

__ .. ~ 

·.'I __±!f--_ 
~ 

'2 ,?, ?1> (zo2Q){1~)_ 

- 2, t. 7,.iJ'fl"' 

;: 

' ... _._~: ,. : .... : ... 

.', ... 
. _ .. , --~= ,- . .: .•- . 



. :- :~-- .~.-

,• .. ·•·. 
·-:. -:· 

·-;-.: :. ':'• .• •.•. 
'•,··. , ...• ··-
··-;_._ -~--:. '. .- ~--.· 

• . r. 

Serial No. Sample Poinl 

:· .. .. - .. -·.,·· 

.· WHC~SD-WM-DP-045 
. · REV1 .. 

Dale Time Issued . 

E 8501.-1211 ENV STD 4..:. 6-93 18:30 
Determine lion Melhod/Slandard Resull Unils 

AT-LIQ LA-508-113 uCi/1 
Sample Size 

500 ML 
Remarks,-Calculalions, Results: 

EDP E341 

STD# </ot3S-/ 
STD VAL 

Hrs 

Analyst• 2 

Hrs 

Date Time Compleled 

lf~l.2·? 3 

Analyst• 3 

Hrs 

Lab Unit Mgr 

Charge Coda 

R4B5C 
Customer ID 

Analyst •4 Analysi •5 

Hrs Hra 

-~ • • I ' ... 

Prlorlly 
r)i:: 
~..i 

Reruna 

0 

:..---•- 11· - ·.·., ·:. 

-< 
__ . ..--·-····· BEST A;rLABLE COPy··. 

~-,· 

I .. · . ," ·:• -:.-·. ···:·· ,; 

. ' 

1. 



. '. ~ , . 

. :.J:H 
~:.-~:-;~:' 
:"='.!~ 

I 
1.--- .. 

-._:;. 

SAMPLE POINT: ENV·STD. 
LAB ID#: 8501 
NUMBER OF ALIQUOTS: 3 

NET 
CPM 

ALPHA: 175.927 
BETA: 2430.820 

STANDARD 
DEV. CPM 

4.233 
86.003 

.,.,.--·. 

WHC-SD-WM-DP-045 
"REV1 

CONCENTRATION RANGES 
MEAN UPPER 

6.464E ·4 6.619E ·4 
7.523E ·3 7.789E ·3 

(UCI/L) 
LO'JER 

6.308E ·4 
7.257E ·3 

DEVIATION 
PER CENT 

2.41 
3.54 

. ·-·-··. : ~-- ~- ---=- :: . · __ .. 

SCATTER 
ERROR 

OK 
•• 



i 

·.· .. : 

• ..... 
... : . 

.. . 
. -· 

-· ., 

·~gj 
~:· 
·(':~ 
~-~. 

;··.:tf: 

~! 
~ 

\~~ 
gg,' 

·:· ·.: 
. ·. 

. ·: .. : -~ 

(;OUNTS CNT TIME 

243204 ·5 
243913 5 
244771 5 
243758 5 
243766 5 
243637 5 
243514 5 
243765 5 
243849 5 

244044 5 

:.i\·;.:'):.: . ••:•·. 

WHC-SD-WM-OP-045 
REV 1 

C/M CO/NC CORR 

48631 307 
48773 309 
48944 311 
48742 309 
48743 309 
48717 309 
48693 308 
48743 309 
48760 309 
48799 310 

. ·- . ~. : . .. ~ .. 

CORR C/M GEOM 

48938: 0.4987 
49082 0.5002 
49256 0.5020 
49050 0.4999 
49052 0.4999 
49026 0.4996 
49001 0.4994 
49052 0.4999 
49069 0.5001 

49108 0.5005 

· . .. :::-:_: . .-· :.::rt:. .. .. .:: .. :.·::-... · . .-.·. · ..... :.::-:::::\\fi/.:=:::.:r\·::::-

~.:y~;.\:;:;:;:::::;:.::;:j:;,,;:~,:~R;,:.,-;:,:;:,,,-:,,:,:.\: .. ,,:·:i•'i;i;;:::,:.i•=::1;:'..•·· ::_.:.,;:.-,.-~ Y:9-:::::::::::::::',,:,· , -::A· ;G :: 

,.;.•'. 

··: . ..:· .... 



' . ... .. 

(/) 
1· ·•· :'.' I . 

I -- -•--
1 
I 

,--..:_ __ .... 

--
·------

... 

(j• 

Serial No. Sample Point 

E 8501. -2162 ENV STD 
Determination Melllod/Standard 

GEA-LIQ. LA-548-121 
Sample Size 

500 ML 
Remarks, Calculations, Results: 

$1,461 ENVSTD 
EDP E345 / CS137 
lWP E:34t3 / C060 
EDP E349 / ~M241 

' 

. . ··,.···· .. __ .... - .... -
w ... ,----~--------· -· 

HC-SO-WM-OP-045 
REV1 

Cate Time 1118ued 

4- 6-93 18:30 
Resull Units Charge Code 

uCi/L R4B5C 
Customer ID 

. . .. ,_;;_•-

._-· .. 

Priority 

25 
Reruns 

0 

Analyst• 3 Analyst• -4 Analyat •S 

Hrs 

Date Time Completed 

<[-~'1-f.3 
Lab Unit Mgr 

........... ____ _ 

~-

/ 

I 
I 

I 
I 

/ 

--· ... -- ...... ______ ., ··-·· ..... , ........ ---··· 

Hrs Hra 

:-.............. . 

------ .· 

32.8 
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•·· ~ .-.-. GAMMr!i S F' E C: T R U M 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

24-APR-9322:10:46 WHC-SD-WM-OP-045 
REV1 

P A R A M E T E R S 

i✓.CA UNIT NUMBER! 
DETECTOR NUMBEF:: 

1 
<} 

/ 
I 

SPECTRUM SIZE: 1.:096 CHANNELS 
0 F: DER D F SM O IJ rH I NG 1-· UH CT I ON : 

ADC UN IT NUMBER t 1 ,. 0 
GEOMET~;'l NI.IMBEF; 7. 61 

c· ~· 
NU i1 BER OF BA Cl\ G F: 0 UN JJ C 1-i ANNE L S : -~ l H·! E ,~.CH 8 :i.J.li-: 0 F P Utl•: 
F'Efli{ C1JNFIOENCE FiH:HJr:r. Wi,.M;, 
IDENTIFICATION ENERGY WINDOW: +- 1,50 ~fU 
EF:R Ur: QI.JO rr-,T IO i·U 1. :- ?6 SI 1,1-r,-:, l.lNCERTt, UHY 

ENt.1 IF:ONMENTAL BACirnROUND Sl.lBH:ACTED 
LLD ;;t,LCUi..A i"I()i-i r'EHF1rnMt::D 
MEASUF-:ED ENERGY DIFFEF:ENC:l-:S L:CSTED 
MUI .. T JP I .f.-:T ~1N,-'·1L. '(S XS F'F. :-ff ORM Ht 

~-- s F' EC TF: AL DA TA r: E A D D r F: E CT L y 1~ ROM Vi u L. TI C i-1 Al·!i•: E i.. 1:'i j,!{:; Ly:-: E F: AN() ; 
c~·· 
~J r• NAL YZEl) BY; t)F: 

SAMPLE DESCRIPTJON: E850l-?162 ENV/STD 
GEDMETF:'( DESCRIPTION: :·mo Vil. LIQ 

s,.;MPLE SIZE: ~j.oooor.·-01 LI _,, c.:1·,,\n,,,L.:_·_=.·~ .. -1.··,.1,-.: "'• c·roc.•• . ,., . , E ,,_ , r••: r,,. :1,•,.i•..i•,),l +O{j 
ST~NDARD SIZi: 1,0000EtOO ~A 
ANALYSIS LIBRARY FILE: ANLOOO 

CO LL EC T ST A IH f J) 0 N '..: 1} ·-AF' F: - ',13 t, T 2 1 : 2 0 i L:, 

COLLECT ~i\f ~\~f\ 
DEAD TIME; 

- ~ r, ~ ,.-~- L" £~N ~-I c .. ) ~'I ,'.'-l • :;-.r: -.:., J ..-: .•. • .:, I=: . /'I I:., 

DECAYED TO 0 • DAYS ? ,:; ,. 0 0 0 0 1-f O LI RS BE F OF: E T 1-1 I: S ·r ,-:i F: T Or C: DI. L F CT 

ENERGY CAL I Bi-;:;; r I OM F'ERFORM[·:D 30-l"i,)1r:-•i3 
EFFICIENCY C,!iLIBF:,:iTICIN F'F.RFORMED 1-AF'R-93 

BEST AVAILABLE :OPY 
.:~.' 



,. 

I •. 

. ?: .:,~· 

24-AF'R-9322·: 10: -~ 6 

SAMPLE! E8501-~162 ENV/STD 
DAT A COLLECTED ON 2 4 - M' R - ? 3 AT :u : 2 (l : 1 6 

WHC-SD-WM-DP-045 
REV 1 

DECA'fF.D TO 0 • Di-1YS, 0 • 00()0 HO!H~S Br:::Fo:-=::~: Tl-11~: 8T;-'d·;:i OF CUL! .. FCT • 

R A D I O N U C L J D E t'::NALYSIS r:EF'CIRT 

NUCLIDE ACTTVJ'fY CONCENTr:ATION IH uC:.i./1. :c E HEr: (~ y C:(i Vi F /'.,r: I '.3DN 

MEASURED 

AC-228 LLD<4.28E-04 
A C ·- 2 2 8 ti L LI) < •1 ,. 2 8 r.: - 0 -4 
AC-228B LLD<4.57E-04 
AG-108M LLD<7.31E-05 
t1G-110M LLD·n, 3,SE-04 
AM-241 LLD<5.46E-04 
AM-243 LLD<1.31E-04 
AM-243A LLO<t.31E-04 
AM-2438 LLD<2.30E-03 
AR-41 LLD<6.98E-05 
AU-· 1 ':>18 LI .. o-,::,,:.. • ObE-05 
BA-133 LLD<9.66E-05 
BA-139 LLD<2.36E-04 
:8 A - 1 4 () i. LI) < 2 • 9 1 f:-: - 0 4 
BA-141 LLD<2,12E-04 
~E-7 LLD<6.62E-04 
BT-207 LLD<7.42E-05 
BI-212 LLD<7.31E-04 
BT-214 LLD<1.71E-04 
BI·-?t1() Li..D<1..7J.~-:-04 
BI-214B LLD<8.37E-04 
BI-214C LLD<2.69E-04 
CD ·- 1 0 'i I.I .. J:i < 1 • ::'.i -:) ::-: - 0 3 
CE 144 LLD<3.23E-04 

.. CE-13? LLD<5 f, 3:-tE-<i~.; 
CE-14L LLD<J.11E-05 
CEF'R144 LLD<6.46E-04 
C0-56 LLD<1,09E-04 
C0-5? 
C0-58 

LI ... D<4 .2-•lf:-:-05 
LLD< 1. ,:)2E-(H 

EF:F:OF: 

C0-,::-0 3,24E-02 t-4,l4E-04 

CR-51 LLD~5.73E-04 
CS -1 ~:- 4 U. D < 1 • 0 HF - ()4 

DECAY 
COF:F:1:-:CTF..J:I 

l L11<•1: ?8E-,:.H 
L.LD-q ,2(H-:-04 
L L D < 4 • 5 7 E - 0 ,1 
LLD·G •:: l E-O:"i 
I_ L. D < :; ,. 3 f:. E - 0 4 
L L D < 3 • 4 6 E - {H 
LLD<1,31E-O,~ 
L L D < 1 • 3 :t.E-:-- 0 4 
LLD<2, :JOF.-·O?, 
LL11<6. 9f:E-O::, 
LL n < 6 ,. () 6 ;;-: - ,:) 5 
LLJ1<9 t- 6C,E-{I!:, 

LI.J:1•,:::2 ,.9'-\i:-:-04 
LL.D<2, L:E-•:H 
LLD<6, 6?l-.-·(1-·'.: 
L L. n < ? • 4 :) 1:-: - 0 5 
LLD<'? I::; :i.E-(H 
L L D < 1 • '.?:t. E - ,::,.1 
LLJ:l<l,7:lE-04 
LLD<S. 37E-{),1 
LLD<2. 69E-O,l 
LL J:I < 1 • 5 -=l E ·- 0 3 
LLD<3. 23F-O,~: 
LLD<5 • 3:~F-O!·.i 
LLD<7 ,A:1.f-05 
LLD<.:,, 4c,F-(H 
LLD< 1, 05''E-•:H 
LLJ:1<1. 2-H-:-05 
I. L D < 1 , 0 2 E - (H 

3,24E-02 t-4,1~f-04 

LLr1<:i, ;--:;E-0,.1 
L L J:i < 1. , 0 H F.·: - () 4 

C :3 - 1 3 6 L L D < l :• 0 3 E - 0 ,1 l. L J 1 • .-· 1 , 0 5 E - 0 4 
CS-137 1,59E-02 +-2,4A~-04 1.39E-02 +-?,4~E-04 
t:. S - 1 :~ S L i.. [I < 7 ~ l "I. ::-: - 0 ~3 
E U - 1 5 2 L L .D < 1 • 8 5 E - 0 -·1 
EU-154 LLD<1,84E-04 
E U ·- l 5 A !", LI . D < 8 • 9 :'i ::-: - 0 5 
EU-155 LLD<2,06E-04 
FE-59 LLD<2,36E-O~ 
HF-1:H LL.U<:3,21::-:-05 
HG-203 LLD<6,37E-03 
I-131 
I -13:: 
T-133 

LLD<7, 46E-{i~:; 
I.LJ)<8. 561:-:-05 
LLD<7, 38E-{i5 

I-134 LLD<1,5~E-04 
I - 1 3 ;_; i. L l) < ;~ , 2 () E - 0 4 
K-40 LLD<S,03E-04 
KR-85 LLD<1,61E-02 
i\E·-85M LLD<~~i + 68!:':-05 
KR-87 LLD<1.~6E-04 

LLD<? l• 7:i.E-05 
LLD<1,.:.::5E-C,,:i 
LLD< 1 • 3 -·1 E - (i-'.: 
LLD<:-3 + 9~.iE•--i:)5 
L L)) < 2 , G ,::, I- - {i ·1 
LLD<2 ,. 3-:SE-,J,:i 
i_ LO <8 ,. 2 ,=}::-:-o 5 
LLD<6 ~ 37·E-o!·; 
LLD<7 + 46E-•'.i'.'i 
I.Ll:l<8 ,. 35.F-G5 
L.LD<7 ,. ::;(".:E-G'.:i 
L.LD<1 ,. '.:.":,r.:-.:H 
LLJ)-.::2 ,. 2,)::-:·-04 
L.LLl<H, 03E-o,:, 
LLJ:1<1,61E--'.)2 
L L D < !.) C• 6 8 ~-: - 0 5 
L __ !_~1< 1 ":36E-C,4 

( Kr-:t.,r j 

E:<FECT 

',):1.1,0:i' 
9i.1,1,C, ··-- " .... ~"'•,JO f, ·'i 11.J 

, ···- ~. 
•_:\ ._I .f \• l' () 

5·7c-~~4 
74,67 
71 :-67 
43 ,. J.,:J 

4 l 1 ,. :-JO 

5371-:.27 
19(),.:23 

569 :- 70 --- --.,. ~/or:- Lo/ 

, "- --n1J7 !• ~,,,:;. 

60'i =· :;2 

,.,_ "'-
..,,., :•',.J,.J 

.• -- -·· ·'· ,J.,:i. ~ ..__l .L' 

:i ,f:. 5 !• ;:; :J 
1113,.44 
1:33,::i:i. 

12:.2 :, 06 

>
CL 
0 
( 

<· 

~ 
I-
Cl) 
w 
QJ 

1 1 ·_;· 3 ., :: ~ - 0 :- .4 6 

1 ·1 GP. , 0 1 
,. .... - ... ··-· .L ..:.' / "i .. .. ., ,..' 

1-::: .. ~:-'i.G 

.. ,.,,.... -- ,. 
"'-t •:,...:.: :- .::. ',) 
•.-,. .. -, ... 
.... / 7 -:- . .:.: 1

1/ - , .. ,.-, 
. .J •~-'"!' ~- ·'-> ~":) 

6b7:.69 

1260:-·4:i. 

.- . - .......... 
_, ·'·,:. !• ·.r ·r 

l~il:17 
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24-APR-9322:10:46 

F'I, CENTROID ENERGY 
CHtiNNEL j,;r:-:1,.i 

1 96 +68 ·•l 8 • 3:t 
.,.:.: 1-,.,,., 

~.i:..,.,;,.. ~77 r., 61 • i~ (i 

FlJHM 
f·(£l.J 

1 .oo 
:i. • ,.19 

BACKGND 1 

COUNTS 

1265 £o 

1479, 

:,,iET tiRFA 

CtJ!JNTS 

2?0J.O, 

WHC-SD-WM~DP-045 
REV 1 

1-:F:ROR MUCLIDE3 ., 
lo 

1:1.,7 
CS-l?,? 

2B 66.1. • 44 1 '.';i 9 • ;j :• 8 
.::, 2345 .24 u _,., 

l ,·: 

·4 '"l,, -
..i:...00~ 

... ~ • ._,,a::. L-:.:31 
•::-~· 2·:no,. l ;~ l l)60 

..,,... 
:! • /0 

+ 7'8 ~-
!• :·., -~ .I. 

+84 
+98 224. ,.. , 
•00 1. ()4. 

3:i.24,.; t 

;~?1 l1"'!)c 
806. 

1 + 2 CO•...'.,,) 
l , 2 CO--.:.',\i 

5B 1460<-67 769!• .1~7 

EmWR QlJOT,;TION 1-'IT l ,. -.:;.~ 3X!H·lA 

PEAK CONFIDENCE LEVEL AT 85.0% 

B - EN I) I F: 0 NM EN TA I.. lh) CI\ GROUND Pr.: f-'1 I< 

B;1CKGROUND SUBTR,~CTJ.Oi-1 PERFORMED USING FXI.F Bl<OOH 
BACKGROUND DESCR IF'T I OH: Blrn 
BAO:GF:OUN\:t CO!.Lf:Cr 8Tf.1RT[O UN ~::~-.JUI.-?'.:: 1H 14:oo;oo 
BACKGROUND LIVE TIME: 60000. SFCONDS 

BEST AVAILABLE COPY 

·-,..•:·· 

i ' 



. ' --~~ 
~· 
(:':•1 
. ·. ~ 

~ 
~;;.. 

~· 
.~ 

.~: 

I". 
I· 
I 

•o'•• ' ..• 

KR-89 LLD<2.78E-03 
L ,; •-1-40 i.. i .. D < ··1. 05E·>-O 5. 

LA-142 LLD<1,86E-04 
MN-54 LLD<l.O~E-04 
MN-5/> LI.. O·O. 2~H-:-04 
NA-22 LLD<6,06E-05 
NA-24 LLD<3.99E-05 
NB-94 U.D<8. 48E-05 
NB-95 LLD<9,24E-05 
NB-97 LLD<4,07E-04 
NP·-237 LLD<:4 ,61E-04 
NP-23~ LLD<4,63E-04 
NP7239 LLD<3,60E-04 
FA-233 LLD<L.62E-04 
PA-234M LLD<2.19E-02 
PB-210 LLD<1.28E-02 
FB-212 LLD<1+21~-04 
PB-212A LLD<1,21E-04 
FB-212B LLD<1.72E-03 
FB-214 i_LD<1.61E-04 
PB-214A LLD<1.61E-04 
PB-214B LLD<2.75E-04 
1=·0-2 lO LI..D<8. ~-59E+OO 
P0-214 
P0-21 -:, 
PIJ-239 
PU-241 
RA-224 
HA-226 
RB-88 
RB-89 

0

RN-2~?0 

LLD<9 • 36E-(il 
LLD<:4+9::iEtGO 
I .. LD<6,11E-01 
LLD<1+94Et01 
LLD<1+32E-03 
LLfl<l. ;~4:~:-03 
LLD<4.26E-04 
LLD<5 • 63E-{lA 
U. D<6 • 40E-02 

RU-103 LLD<7.34E-05 
RIJRH106 LLD<1.50E-03 
13 B - 1 :,! 4 L U) < 7 • 4 b E - 0 5 
SB-125 LLD<2.19E-04 
S&-125A LLD<2.19E-04 
SG-4~ LLD<t.25E-04 
SE-75 LLD(8.54E-05 
SN-113 LLD<9.33E-O~ 
SR-8~ LLD<7.07E-05 
SR-91 LLD<1.18E-04 
SR-92 LLD<5.19E-O~ 
TA-18? LU)•=::;5 • 78f•:-04 
TC-99M LLD<4,22E-05 
TE-123M LLD<4,46E-05 
TE·-125M 
TE-132 
TH-228 
TH·-2:!9 
TH-229B 
TH-229C 
TH-2 ~~4 
TH-234A 
TH-234B 

1..LD<t • 52E-02 
LLD<5,90E-05 
LLii<4. 9;,E-0;; 
LLJJ<l ,9<lE-03 
LLD<2. 2•1E-o:; 
LLD<9. 73E-(H 
LLD<S .9/>E-04 
LLD<S.96E-04 
LLD<3.9?E-03 

TL-2'j8 U.D<B .08E-05 
U-232 LLD<1.33E-01 
U-235 LLD<B+OlE-05 
U-233A LI..O<S.OU:•:-05 
LI-235B LLD<3,76E-04 
LI-237 LLD<2.05E-04 
liJ-18i' LL.l1<2.':i':!E-04 
XE-131M LLD<2,02E-03 
XE-133 LLD<1,79E-04 
XE·-133i'i LLD<::;, 14E-04 

·-. ·, ,-•.·· .. 

•, ~ ·~ .' .. 

'••' ; ... 
LLD<2, 78E-n;; 
I. LJJ < 1 • 0 ;j E ·- 0 5 
LLD<l • 3f.F.-(H 
LLD<1 • O:ff-<H 
LUJ<t • 2~51:-:-04 
LLD<r.•. 0nF..--'.)5 
LLD<3 • 9</E-O::i 
LLD<8.48E-05 
LLD<9. 2·'1E-O~:i 
LLD<4, 07E-(H 
L LJ) < 4 • 6 :i. E -· 0 4 
LLD<4,63E-04 
LLD<3. 60r..".:.{>4 
LUJ<l. 6:!;~:-04 
LLD<2 • 19E-o;? 
LLD<:I , 28E-O;,: 
LLD<1,2l;;-:-04 
LUhl ,21E-04 
LLD<1.72E-03 
LLJ)<t +6:I.E-04 
LLD<1,61E-04 
LLI1<2. 7;:iF-04 
LLD<8. 3'ti:-:+oo 
LLD<9, 36E-O :i. 
LLD<4, 9:)E+OO 
LI.. D < 6 • 1 H·: - O 1 
L L n < 1 ,. ,· ., E + o 1 
LLJ.1<1. 3:?E-03 
LLD<1 ., 2 'l::·:-03 
LLD<:.1 ,26E-04 
LU1<5, 63E-O-l 
U. 0<6 r 40_E-02 
LLD<7 • ;-34 E-{~::; 
LLD< 1 • :·)OE-0 ;.; 
LI..D<7. 46E-05 
LL11<2, 1 <;'E-(i-1 
LLD<2.:19E-04 
LLD<l. 2;H•:-04 
LLD<8, 54E-05. 
LLD<9. 53E-(i5 
LLD<7, 0 i"i:-:-05 
LLD< 1 • 1 HE-(H 
LLD<5. 1 '7'1•:-,J:'j 
LI . 0 < 3 • 7 (~ E - 0 4 
LLD<,},. ;;_::,r:-o::i 
LL 11-.::,i ,. 4 6 i:-0 ::; 
LI.D·<t • '32E-02 
LLD<5, 90£-,'.J:·; 
LLD<4,93E-03 
LU)<:1. 94E-·03 
LLD<2, 2•lE-o::: 
LLD<:5'' • "?:-ii-:-{H 
I._ LJJ < 8 • 9 ,1 E -· 0 4 
LLD<8, ,-'fir -04 
LLfl<::i, ~r2E-03 
I..LD<8, OHE-05 
L Ll.1 < 1 • 3 3 E - 0 1 
LLD<B,OlE-05 
L UJ < 8 , 0 H•: -0 5 
L L D < 3 , 7 .:, E· - () •l 
LLD<2 • 05E-(ll: 
LLJ)<;i I• 9:-!E-04 
LLD<2. 021: -o:-, 
LLD<l. 79[-0·1 
LL l)<'.j, 1 •\E-,-04 

834 ❖ 83 
84,':) ,. 76 

1274 ,. :;:i 
1368\-60 -·,- ,. -l i.J ~.: :- 0 '-1 

?65 t· 78 
637.92 

., ,. -" ,-,o t .. 1 1 .... , 

984t-4:.J 
~-- # .... .i::. / _; ,. ,=,·•._J 
_,. .. --. ~,. .L ,. :ro 

1001,.03 

--- ,.., .... . .,,•:.,.:i "J (• '·-''•·' 

3,:;c, ❖ 1.:i 
-··· ~ .,,., 
,ij,} ,. ❖ '1' .&:.: 
•.• '=' ......... 
,, -3 J. to 7 .t.: 

801'"(',(', 
799.7C1 

- "' ... - #\ O'•Ja, ~ "J' ':,I 

1 :.29 :• 3() 
1,18 ,.:.i7 
~:~4•Jt-99 
186~-10 

41""'-, .... , 
..L o~o f, •,.••~1 

1031.88 
~\49 :• 73 
497.08 

60~~ :- 72 
•l27, 89 

; .. 91. 67 _ .. - .,-,_I,!"'"',.,, 
',.,55. ,5{) 

1333.9.-; 
1 L!t •. ff, 

14,::',.:;.L 

, ~ .. ' ,... .. . 
.. •: .... :o • J. (:) 

.. ··- ...... -, .1..J.' ", .. ,.~ 

., -- ,~,.,, ..L 7.,:.. .. ,.1-:r 
,..., .. , -" ,.,.,.: •· ...... , 
9 2 ~ 5-:, 
63~-30 

58:5 :- l 4 -- ...... -. ,,. k / ,._, ~ .i::. C) 

:l 8:=i ,. ".i l 
18'.], 71 
J43,".i6 
/G8f,OG 
68:_; , .. 74 

103,. ·=rs -. '"' ...... 0 .J. •• ,.., .... , 

,, -- ,, . 
,,;.,.~~ :• ,,;.,.J. 

U) ..,. 
0 a. 
C 

I :E .... 
~> ,w 
ca: 
en 

I 

0 
:I: 
~ 

~ 
0 
(.) 

w 
-I 
aJ 

~ -
.~ 

~ 
Ien 
w 
aJ 

• .. · .. - _,.,.la --.:7 :=---··· ·- .-•·- - .. -··--··- --· - .... 



. -. ;.,, 

•.: 
· .. • .. / 

·~~ 
.. ,.-.~ 

~-· 
~
~ ·~n 
~ 

gg_. 

XE-138 
Y-88 
Y-91 
Y-91M 
ZN-6::i 
ZR-95 
:Z:R-97 

TOTAL 

LLD<4.37E-04 
LLD< 4. 1 •,1:::-05 
LLD<2.7::iE-02 
LLD<S • 90E-():-:; 
LLD<2 • :56::-:-04 
LLD<1.70E-04 
LLD<S.9lE-05 

,,,.,~ 
.. •· 

.. -· 
_.,,..,---~······· 

. : .. _ ·•,.' - :.,_, 

WHC-SD-WM-DP-045 ___ _ 
REV1. · -······ 

LLI1<4 • 37E-04 
U.D<4 .191:-:-05 
LLD<2, 7SE-,:);, 
LLD<S • 90E-(>::i · 
LLB<2 • 5.Sr:•-04 
LLD<l • ?Of'.-0•1 
LLD<S • 9:lE-05 

A.83E-02 +-4.82E-04 •h B3F.-02 +-4 • 8:-?E-•:)4 

( 

··-..... _ 

( 

' -
i 
' 

i 
' I 

I 
I 

t.. 

..... 

I 

I 

; 

' ' 

I 

/ 

i ,. 
/ 

/ 

••r•••••••• 

...... ----·-•'"" 

~--

~--:--•.. 

1s.;ot06 
1204. -;1 0 

555 .. 60 
11 :t 3 • ~5 
756.73 
;·43.33 

r 
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_m
-~ 
r:-=---.P -~ 
.. ~ ~· LJ'ic ·w 
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CT7' 

I -

Ltd .. J l::: l,,-1 t;;• I" S. i O n 2 t O t- WHC-SD-WM-DP-045 
REV1 

~~::!~·-'::;. (.;UUHT I MG RDlti'i WEtl"f l HGHDUS::. Ht1N~· C,F:D 

L.'tiL.· EFF 
, .. , L' f, U ~I I T H LI ri B E r•: ( 2 ) ·; 1 
i'.:1£.,C UNIT NLJNBl::F; (1,0)·; 1 
l)Ci'i::L:H)R NUi·lBER 11 :, 1 .-1 
MCA MEMORY REGIUN (FLILL)I 
G~1·E SPECTRUM CULLECT~D: .11-N0~-?2 
'T!Ml:: CDLLEC'J" ET1=1F:TfD! 09/0C· 
li i::. u Hf i 1-i: '( NU i'-i BE F: ( 1 2 ;, ; B 1 
GEUME1~f DESCRlPTION: 500ML LIQ 
ACTIVITY UNl'fS ( uCi) : 
CI·•: Ci :3 :: 0 l,i E F; E N E f•: G '{ ; l 6 5 • 8 13 3 
C~L!B~~T!ON SOURCE EN-iR1 •PTIO~S: 

TYPE A CARRIAGE RETURN FOR M~NU~L ENTRYr 
~Y~E AN INTEGER (0-999) TO use::~ SOURCE L!BRARY~ 
1 iPE A PLUS SIGH BEFORi THE INTEGER <+0 - +i=?• 
i'D Ci·~t:.i'.iT!.:. t1 ::301.JRCE L.LBFhh:Y i1Uh~.IH:i f'i1\i·!lJ,~L C::i·ilE·;. 

JbB42-A 500ML Ll • 
DU ··{ [.1 U W h NT TO EH TE r: i1 NY E Fi,;· l C: 1 E i·i C ·1· !··" 0 ~ i-i 1· S i-l 1; 1'! U ,:·1 LL ;{ •. /-! ;] .i ~ :·! 
).) l l"i E j•··t S l [IN ,; L. U 1-1 I T S O F '3 '\ t1 I•! [I :~1 /'I' i 1 , !: ::: 
S l ::. !:. .U F S 'f ;1 N 11 hf;: ii IN i:: t'.1 ! · 1 ; ;:; ;) (:, O o'._; 

½UMB~R OF PDlN18: 12 
:,i:::-r H 1 l T'( l N j•J :rt:::f,;uCUr: l E::: i. '(ES/(H)] j i·! 

ACTlV!TY ONE SIGMA: 
Ht1U -Li r E: DJ. :5EGC·U 
D 1::c r-iY ·r H1 ~~ j: o • 0 ,_loo,) o E - ,_; 1 d li'-! ~- • :, : J. - i=-· r:: !;-: -- ~::::: 

T :r 11E UF ~UUkCf L::i:.L J. t·:r:1:1 r IL)!•!; J. ~!; ,:_;; __ , 
DECAY TIME! 4,08)8Uu~+o~ MlN~ 

EfFICIEHCY - l.1jl4S2i-0~ (t- l.!~05!2£-01j 

ENERGY; 
il t: ·r I 1,i l ·r '( : 1 • ;: ::; 3 i_i (', ;_; E + :~, ~ 
AC'flVI1J ONE SlGM~l 0.000000i-0i 
HALF-LlfE: U46~.6 
UECAf TlM~ C 4.0dldU0Et0S rll~~:J: 

E FF l C 1 E l·I C-i -- ·l • .:. ~ ':i '..2 '.:! i E ·-· ,:, '...; ,: ·r - ~ • ':: i ,~; (<! . .i. ::: ·· '>: : 

P i:::hl{ .. 1 
1:NEHGY: 
,:~ C T I 1,1 I ··1 i' : 1 • :i •'/ i' C• U U E + C, :::: 
AC"flVIrY ONE SIGHA: o.u00000E-01 
HALF-LIFE: U271,8 
DECAY TIME ( 4.087600E+05 MINS,)! 

E FF l C: I£:: NC Y = / , 0 't 1 8 .'.:: ~· f - G :2 ,; +- :5 , 2 'j '.:i •'i o 7' E -- ,) ·: :, 

1:: i'!ERG '; : 
AC'fIVITY: 1.9~0U00~+0~ 
ACllVli1 LINE SlGM~: 0,000000~-01 
H,'.'11 F-1 TFF! n1·~7 • .':,A 
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<( 
-J -i 
<( ,_ 
en 
w 
co 



·~~ 
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n[Tl~!·ryi ~.1~3000E+02 

WHC-SD-WM-DP-045 
REV 1 

L' 1::. ~: ti r r 1 i·l c ( -1 , (,;, ·=- ., 8 u •) 1::. •l ,:, 5 :11 N £-! , ; ; 

EFFllIEHCY - 5,099618~-02 ~+- 3,270?23E-03J 

i:.·1:.:~1=, ':) 
EHERGY! 391.668 
ACTIVlTYl 6,J01000E+02 
f1Cl l 1•11 TY C1/./l S :!. ~H:'i ! 
HALF-L!FE: Dll~,0? 
D~~~y llME ( ~.0S7800Et0S M!HS,)'. 

EF~It!ENCY - 4,175033E-02 (t- 3,169516E-01~ 

EM E F: G '( : 5 1 3 • ? ? •·. 1 

~crrvr·ry: 1,061000E+o3 
nt11VifY ONE SlGMA! 
HALF-LIFE! D61,9q 
:0 EC :'i 'f '!' I ME 1

• ·1 , c, 8 ? 8 (i •:1 E. + 12· S M I H ~; , :• 1 
E FF ! C I ENC':' ·• 3 , ·3 1 : -1 t• 1E··02 ~ +- 5 , 3 2 6 •1 31 E - C• ·1 :, 

ACTI~lTY: 6,e210~01::.+p2 
~~TlVlTY UHE SIGH~: 6,000000E-0l 
H~LF-L!~EI D11020 
DEC6Y T!ME < 1,087800Et05 MIMS,>~ 

EFFICIENCY - 2,852887E-O~ c+- 9,913840E-03~ 

1~· L: t,I( '7 
EN~RGY! e?B,0~1 
ACTlVITY! 1,711000Et03 
nClIVITY OHE SlGMA! 0,000000E-01 
H~LF-LIFE! D106,6l 
l•El'rW rHIE I 4. U8?8()(1[+ 1)5 MIMS I·:,: 

EFFICIENCY= 2,066866E-02 (+- 1,3566~4E-04) 

10 
EMEF:GY: 

AC"fIV!Ii LlNE SIGMA! 
HALF-LIFE! D1925,3 
l!EU1Y T!Mt:: ( 'i,08780'.1E+05 MINS,): 

EFFICIENCY= 1,7~2~4~E-02 <+- 6,099883E-05) 

PEriK 11 
ENERGY: 1 T32, :3{) 1J 
ACllVITY! 9,284000E+02 
ACTIVITY LINE S!GMAl O,OOOOOOE-01 
HnLF-LIFE: D1~25,3 
D l::C f.1 y TI !11:: ( '1 I 

1) 8? 8 (.\ ,:) E + 0 5 MI Ms • ) :: 
~FF!CIENCY = 1,574303E-02 (t- 5,737~85E-05) 

F-'J-:111', 1 ··1 

EHER~Y: 1836,130 
flC I! 1.= I T'i' t 1, 81 ! 1~'0 1.\E+c•3 
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SYSTEM EFFICIENCY COEFFICIENTS, PART 2. 

LOGCEFF> = 9,202042E+01 - 6,132777E+01tLOG(E) + f;500303E+01*LOG(E)-2 
1,634262E+OO*LDG(E)"3 + 6,608717E~02*LOG(E)"4 
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WHC-SD-WM-DP-045 
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Date Time Issued Priority 

5-11-93 9:56 25 
Result Unols Charge Code Reruns 

GEA-SOIL LA-548-121 pCi/gWETwt PC41G 0 
Sample S,ze 

G OF SAMPLE 
Remar~s. Calcu1a11ons. Results· 

,s;, 
C.s 

1ro-111-/lf0 

3.t ,..,,,() 2.. .... ~ 
S: O~OC-'7/- = 

Analyst• 1 

Hrs 

Oare T,me Completed 

.. .. -·- .. 

Hrs 

__ ...... -· .. ...... 

Analyst• 4 

Hrs 
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0491WQL, 

Hrs 
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GUOTATION 
C 1 J i"l ;:: .r i) E N C ::-: 

35 .t + s.:: . 

:·1 1 :.) :- ·7 .i. 

c:O 1:) :,: <· •i. j: 

,.:..c:. J. • .4 ·7 

,-S,::) .t ., ··-1 .i 

.i. A,~,,),. 7 .i. 

.i. --=~,-·:, ,:) :• :.;s 

FWHM 

- , 
"\:-' ·' 

.•. :• / ,·, 

.I. ❖ •··'·--; 

• .:.:. ;. ' • .J -::, 

.-. • • I'"> ru 
C• •. i ;. ',.! _,._ 

i:(1UHTS 

.1.;.:,·:_.; 

.. ::, ..... 

r:, H a: i'~ G r.: iJ u j\l I1 

~-:: ~ ,:--: :< 3f'~ OUN D 
B ::t ~ :: i{ i ~ r:: 1 i l ';-l n 
1:. 1; c 1< Gr~ o u i\~ D 

Si __ iBi?-,'i;CT.Ii"'ij··I ~·~F:;=•:it=:i•~Eii ;_,:~~:::-:(-; 

}1 E :3 C ~: I i:. i '.i. 0 N -~ -~-. i< C~ 
i ~ ( :1 : .• t. i:: t :: i · :=-; r ,.~, E 1 · ;~-: }:i t) ,.; .1. ~ .: •- . .1 ,; N .. .,)~ •.i 

,.... ,-, I I~, - .-

L-~ t t.r P~ i ~-

'· 1 • .1·,- :-

:.-:., ... 

i ...\ .i ... , ... 
.' ... .-: \·: ·. 

:-::.-.)h" 
- ' •::•.!. i 

1,··· •.. , ,. 

n.1. _1_ :• 

:i. ,. ,_., '·.J •. 1.,_; :,.., 

... , ., ', .. • 
_: .-:,-•:"!!-!•i - - !. ,. . ·. ;•, : ·-
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·---... 
.. : .7, .. ..- ;:· "t:i ·- :~ ;. ·-:· ~-: 

·.:,:.:i •: :.;· :( ... _: ·- ... • . 

.. ,:;. 

_:._.- ,:=:,' /·, :t~ ; ... :.-- :_ ... : ;.:! :; 

:.: .I. ;, I) i;, 1 . .! ... i. •,'./ ::. 
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::~:~2:,:-:0; r::OlJH r (i·ll, r:Oo,,, \1i~:s·1·Hil,HOIHF Hi:,Nr-T1 ;.;:D :1. :·.;-!-Ti:,"{ ... •;! . .') i. ·7 .·S(;. · -

SAMPLE; E9230-71J2 
l~TA COLLECTED GN 

·, 1- '. ~ .. ,. , •• \"• 
,tf:.1.-H I ::•. 1 .t TO I.J ~ 

.1.:::-M(lY···~.?:·\ 1:~·i :1.n;4~;(:i!i 
[i(.\1"{:-; _.. 0 t- 0(, 1./,:) HfJUi;:·;; BfFOi;~i:": 

F;~ A Ti I G l·f l.J L: i. J )J F." ·l~i f.j t•\ i.. '( n 

WHC-SD-WM-DP-045 
Rl;V 1 

-r H ; .. : ~~ ·r ,:, ;-;: r i J s=: i ; i'J i . : . ~-: : :: r l 

B i;; E i: ~ r-.: 

Nt.ii.:'. .. :c D::: r,,;T:r:.1:cr·i" 1:oNr.F.-:HrF::,:,ri:o!-1 :.n . ' . ,. . -
I.JI .• ,!,.,·!....~ i~: Hi~: F ;·l y I~ i:} !·! r· ;\~;; :r H n N 

Mi-:: i:'.8i.iF:::-.):i 

~C-225 LLD<2,14E+0~ 
~C-22SA LLD<2.14E+02 
j~,c--/·.-:sn 1..1.J)<:~ =· ?:~r:-:+0:2 
AG-lOSM LLD<3,89E+01 
~G-tlOM LLD<],37E+0l 
::i;-'i ·- ... : :·;. J. i .. i.O<:-:; .. :t".-:f-:·i--G:t 
r~r :·••i - : 4 3 i .. L D < 4 ,. .t G E + 0 t 
~M-243A LLD<4,10E+01 
,; M ·- ~,: .,..~ ~ ;; I.. i.. ):I-:.:~: :- :i. H c:-: + ,:::, -~ 
~R-41 LLD<5,26E+Ol 
~1 Li -- J. 7 S i_ L ;) < 3 ·=· 7 c; E.: + {'r :i. 
B 1:, - 1 ~ '.'3 ! .. L. J:i < 0 =· -·=) \~:, ~:-: i-· 0 l 
BA-139 LLD<l,30E+0; 
6A-:40 LLD<l.3~E+0? 
i3 ;~ · 1 .. :} .i. L. L ri < J. =· ) :··.i r:-:;.. Ci.: 
0~-~ LLD~3.7~E+02 
0I-107 LLD<3,9~E+0J 
f:, I·-·~-:; · .. ? i .. l .. .U < :·; :- ? 8 r-: + 0 .: 
-I-214 LLD<l,21E+0J 

:i.-.'214A Li D<l 721E+,:,~:.
t·, ~ ·- :: J. ·'1 ~) L l . J) < -'> ~- S ,:) C:-: + 0 .: 
5I-214C LLD<4,50E+0? 
~J-109 LLD<6,8?F+07 
C ~ i. --1 I) ! .. i . n < >. 1- ~.'1 ~ ~ t + G 
CE-i39 LLD<3,39E+0 
CE-141 ii D<S.9~E+0 
cc. r· ~: 1 ~ =1 1.. i. n < Jr:i =· ·.:•· t\ c:-: + c-
CJ-56 LLD<4,55E+0l 
:: .. G-37 
CG-0~-; 
..... .... . ., 
L·'-.1-·,=.- '._! 

,:: r:---:; 1 
C.2-· t .··. =~ 
:: ::' -- i. ::; ,::, 

LLD<2,94E+Ol 
L.L.D<1,1GE+Ol 
LL.D<:S ~ .:-.: 1:'JE+.::J:t 
Li_ D < 3 + G ~:_; r + ,:; ::~: 
i .. L. n < ~ = ... ;. /:, ::-: + o :t 
I_ L. D < .,; ~ ::; :? E + ,:1 ·; 

r:: ~-;~ }.:~ o r: 

,::, -· ·3 ;. ~=· 7 ;:: ~- \:J :2 + - ·7 •.• :.: ·.=-- i=' ..;- ,:, :t 
.· ~:, ...... ·. ~:-; 

1:. '·-' -· .i. 3 .2 
:: U ·- .L 3 ,-1 

i::: ~.i ·- ::. :-; ··} ,~, 

;~;_.i·- .t 3 :s 
!"" .::. -·3-; 
;--:r--::. -:: 1 
:~, .. :, - .: <; .3 
.I-· 131 
[ ·- 'i .. :-:: :.: 

--- i. 33 
-·· L "3 4 
·- J .. •,.; 

.. · ~ .... 
, •. -1.-t•._1 

,..... -~ 
:\ r\ - -: :.i 
: .. ;:.:· ·- :-=. ~•_; r·: 

.. , -- ·= 

• I ••, •• • _. 'l ,,. • A_. 

1 .. l .• .1.1 ·-.• ,-,-:- -:-, .-. •· ":" 1./ .l. 

;_ L. .Ci < .: ;. 0 ·7 E: + •./ .::: 
;_ L D < i • .::, {; r: 1· G / 
l.. t . ~J · : ,-;, ~ -=l •.) ::-: + •:) t 
f._ i_ D < 1 f, .t .,~ E + <j ~? 
I I •-. • - I 1••0- o -• 0 

: 1_ ; .. c ·• ••• •• ~ .: , .: i. T 1.) ,i 

;_. : . n •· .. ,~ :- :.: -=·} r: -r· .::, ~ .. 
I I D<3 i-4 i.Ei-0; 
i_L!:1< . .;; .:)Gt:::+O:i 
i • i . J:1 < ·'1 .. ~-~i -~: f + 0 ~L 
LLD<'-4 ~ 4.::,i::+O:i. 
;_ L D ·: -~ c- i ~~: E + (J :i. 
: __ i .. i:i-.:::. ... / .1. r+ ,:1.: 

Li... [i < l , 4 q E + {j ~! 
Ll.. D· t, ?/,E-i-·)-4 
1 .. i. D •. · ~ . ·.:-' ~·_; ~:-:..;. ,:_i 1 

~.Li<:3. ,:1· . .:-~+•.~· !. 

•••• .•.I,; 
.:..1 r : .. ;•! ; 

r~ o r: r: .:-: r: r F n 

i i_D<2 ~ .!. .. ;E+t? 

L.;..1:i-.:·:< f' t ·1 ET•.:i? 
i .. i .. l:i<~-: :· ~.:-:·-::r~+o: 

I o .,. •• ••- ,••,,• <" I'• I 

!_ :_ .!..< • ••• ,;, to •! '7 .- T './ .I. . ' -.............. ' ... .. 
r_!_l.C'• .. 7 1- ~·:,/ !"':.·r•_;.:. 

: .. ;_, (i • .. : ~-' :, ·.:. ·;:, :..:: + •:~-1 
Li. n < ,:: ~ ::. ,:; r + o :1 
L L n < .-:i f' .i ) r + i.:: :i. 
i .. I • D -:.: :.: :- :i. .~ ~-: + i:) ;2 
I O ,-, ,• 1- ,., I,-. I .•, • 

L ;_,LI'•,.\: /_, .. : \• i T :., .I 

i .. L II•-:::-~ c ~ :., ~ + 0 :t 
u. n-.:::·_;, 4,f:,;;.:+o i 
i. i_:1-.:: l ~ :_:-;,:,;:-+~)? 
L. t n < .i } : ... ! :-:, :~· + .:i ~:.-· 
i .. ~.1:i...: _;_ :•? :·.1r:-: +,:) 2 
i !. } i • .. : :-:. ~- :,.· ·.:i r:' + ,:j ;) 
1.u1-.::;::,:-<ir+:;1 
' ' .... • .. . .... , .... :, .-
l .. L .I.I·•,, ,1 •· .-.: ,·) r~.; • . .r .i::. 

U r1 < :i. , 2 1 i:: ·Hi 2 
i. LD< 1 t- .2 .i E+·:)2 
i .. ; . n < -·1 {· :'1 i-:i ~: + ,:j 2 
L_;_D<4. 5S::iF+O:~. 
LL. D < -t, t :r-:: .: .. : ~- T ,.:i :.~ 
I I ••• • ••• ., ••' ••• ' h rs 
, .1 .. .1.,·· ... .-: :• -1~·,:··_7v.,;; 

LLD<::, -:- :_:; :_; ;.;· i- •:i i 

~.LTI•-::::_; ~- ;, :·_1;"'. +·) :i 
: . t .. r1 < :·; :- 7 /~ F .; .. .:) 2 
1.1 ... n..:.· .. 1 =· :·.1:.i;- +•:)} 

:_, 1 n < ? ~ :-· --1 r + n .i 
1., ... r1<-='J ;- t.~;r~:+01 
L ;_ ;i < 7t :- .: <J i:: + ,:; :!. 

L. L D < :; ~ .:1 ! ! i- + ,:i ::-? 

i . i . n ...: -'> :- 4 . · .. r.: + <· ::. 
;_; _ _c:-::.•-l .• ~-~==+•:i.i 

c: i.;: ~~ C1 ;:;, 

;- ,;~. · .. t= + ,:; + ·- ·-; --~} :_=; ;:: + .:·; t 
i .. i . n < \~. :• ,::, .:.-: ;:.: ·i· C, ~ 
' ' ...... - ,. ·--' ....... 
,_ i.. .L' ·• .. .-· ~ '·.-' :' :::. -; '.., -~ 

L L D < -~ ... :. ,:) F + d ;.:· 

1 .. L n < ..-:, : 4 (· ;::: + i:; 1 
i_r_:i·1..::.t-).: -~~i-: +o> 
i_ L D < 7 ~ _;_ ·.·.! i..: + 0 .I 
1.. L. n < ~J =· 2 .:\ r.: ·}· .:::• 1 
I_ i_ ::J < :.-:, < ·') ; ,~· + ,:; :1 

L.H<··:: •: <1or +o :i 
i .. L :0 < -:} :• :·:.i -~-: r: + i:) 1 
L. l... n < ---1 • 4 _, .. i-· + ,:; :1 

L D < i7.' -r _;_ :~: F + 0 .i 
I \• •• • •I -• I · I ,1 -

. L .1.1 '· •• .I. :• / :. r. ·1· ' .. ! L 

L D < :t • .- ? '-' ::- + (i ; i 

i __ :_D<:i ,. _:.-·_.;,i=-+•:j.\l 
I I ,•, '•• - '"• ••• 1 ,•~ -' 
t, I .. J.1 ·• .. ,·, :- .: •• ;-, ~•-.t .L 
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•.- •1 •' ,t '•N' 
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BEST AVAILABLE COPY 



. :· :., 

l • ... 1\ L·ill.. .. 1 • • t:• 

CM.tB Version =~.06. 
~~·~ ·'QJ,:.,t,~ \.,a,;., ~L.or\:--~. 

222-S COUNTING ROOM WESTINGHOUSE HANFORD ~ 10 /u / 'T'l--

CAL> EFF 
MC ,i UM I T MUM BE r~: ( 2) : 2 
t, DC UN I T NUMBER ( 4 • 0 ) l :3 
Jr E T E C T O F: M LI M B E R ( l 2 ) : ~ 
Men MEMORY REGION tFULL): 
DAl.E SPECTRUM COLLECTED: 16-0CT-92 
TIME COLLECT SHrRTED: 1;:1:oQ._, 
GEOMETRY MUMBER ( 12) l 41 
GEOMETRY DESCRIPTION! 42B47-,, 22cc LID 
ACTIVITY UNITS < uCi) , 
CROSSOVER ENERGY: 279 
cnLIBRATION SOURCE ENTRY OPTIONS: 

WHC-SD-WM-DP-045 
REV1 

TYPE A CARRIAGE RETURN FOR MANUAL ENTRY, 
.:'i:;.;;;ill T YF·E AN I NTEGEF: < 0-99 9) TO USE A SOURCE LI BRA RY, 
.r-,;,,;._- TYPE n PL.US SIGN I<EFOF:E THE INTEGEF~ <+o - +999) 
~' TO CREATE A SOURCE LIBr.:nRY DURING MANUAL ENTRY. 

:tti ~~~;~~~,; 341 

-~ DD YD U lU1 NT TO ENT ER ANY E FF I C I ENCY PO I NT S MAN LI ALLY < N CJ ) : 
.~ '--~ D I MENS I ON n L IJ N I TS OF ST AND ARD : EA 
-~- SIZE OF STANDARD HI EA 1, 0000() 
~~ 

,.• ·: 

.... ; 

' .•.: 

NUMBER DF POINTS: ., 12 
ACTIVITY IN HICROCURIES tYES/NOJ: 

F'Er:)f, 1 
ENERGY: 59,536 
ACTIVITY: 3,686600E+02 
nCTIVITY ONE SIGMA: 0,000000E-01 
HALF-LIFEI D158000. 
DECAY TIME C o.ooooooE-01 MINS,): 1-FEB-92 
TIME OF SOURCE CALIBRATION: 12:00 
DECAY TIME: 3,715800E+05 MINS 

EFFICIENCY= 2,86763BE-02 <+- 1,280716E-04> 

PEAi< . 2 
ENERaY: 88,035 
ACTIVITYl 2,064500E+02 
ACTIVITY ONE SIGMA: ,O,OOOOOOE-01 
HnLF-LIFE: 0462,6 
DECAY TIME ( 3,715800E+05 MINS,): 

EFFICIENCY= 2,873442E-02 <+- 2,192B01E-04) 

PEAi< 3 
. ENERGYl 122,061 

tCTIVITYI 1,8B1000Et02 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D271,8 
DECAY TIME < 3.715800Et05 MINS.): 

EFFICIENCY= 2,798845E-02 <+- 2.757689E-04) 

PEAi< 4 
ENERGY: 16~.L 8:53 
ACTIVITY: 2,284100Et02 
ACTIVITY ONE SIGMA: 0,000000E-01 
HALF-LIFE: D137,66 
DECAY TIME ( 3,715800Et05 HINS,): 
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· .. ----··· --- __ ,_ .. 
I l ... 111, 

ENERGY: 279,197 
ACTIVITY l , 6, 399900E+02 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFEI D46,12 
DECAY ,TIME ( 3,715800Et05 MINS.) t 

EFFICIENCY= 1,905749E-02 <+- 1,172329E-03) 

SYSTEM EFFICIENCY COEFFICIENTS, PART 1 

L• G(EFF) = -8,900926E+OO + 1,47605BE+OO*LOG(E) 

F'Er~I( /., 

ENERGY: 391,668 
ACTIVITY: 7,301200E+02 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D11S,09 
DECAY TIME C 3,715800Et05 MINS,>: 

EFFICIENCY= 1,197005E-02 <+- 1,465802E-04) 

PEAi, 7 
ENERGY: 513,990 
ACTIVITY: 1,252140Ef03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFEl D64,84 
DECAY TIME < 3,715800Et05 MINS,>: 

EFFICIENCY= 8,790109E-03 Ct- 2,215078E-04) 

PEAK 8 
ENERGY: 661,650 
ACTIVITY: 8,031900E+02 
ACTIVITY ONE SIGMA: o.ooooodE-01 
HALF-LIFEl D11020 
DECAY TIME C 3,715800Et05 MINS,>: 

EFFICIENCY= 7,850802E-03 Ct- 4,358826E-05) 

PEAK 9 
ENERGY: 898,021 
ACTIVITY: 2,014700E+03 
ACTIVITY ONE SIGMAI O,OOOOOOE-01 
HALF-LIFEI D106,61 
DECAY TIME < 3,715800Et05 MINS+>: 

EFFICIENCY= 5,892207E-03 <+- 6,369832E-05) 

PEAi<. 10 
ENERGY: 1173,240 
nCTIVITY: 1,092550Ef03 
ACTIVITY ONE SIGMA: ,o.ooooooE-01 
HALF-LIFE: 01925,J 
DECAY TIME ( 3 • 715800E+05 MINS,>:· 

EFFICIENCY= 4,768241E-03 <+- 3.001378E-05) 

PEAK 11. 
ENERGY: 1332,500 
ACTIVITY: 1,093210Et03 
ACTIVITY ONE SIGMA: O,OOOOOOE~01 
HALF-LIFE: D1925,3 
DECAY TIME ( 3,715800Et05 HINS.)t 

EFFICIENCY - 4,271624E-03 Ct- 2,805451E-05) 

PEAK 12 
ENERGY l 1836, :I. ;30 
ACTIVITY I 2,135290Et03 
nCTIVITY ·ONE SIGMA: O,OOOOOOE-01 
HnLF-LIFE: D106,61 

WHC-SD-WM-DP-045 
REV1 
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t~~JL!t1~GY - ~.~J~U/U~-OJ (t- 3,820561E-05) 
.· . :, 

SYSTEM EFFIC'IENCY COEFFICIENTS, PART 2, .. : :.-., t:;!l :'-

LOG<EFF)· = 4,136870Et02 - 2,479005Et02*LOGC~) + 51525641E+01*LOGCE)-2 
- 5,477345E+OO*LOG(E)-3 + 2,030400E-01*LOG(E)M4 
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WHC-SD-WM-DP-045 
REV1 

Senal No. Sample Pom1 

E 9230.-3461 H&RW 
Oe1erm1nauon 

Pu-SOIL 
Sample S,ze 

_____ G OF SAMPLE 
Rema1ks. Ca1cu1a110ns. Resu11s· 

'~ '( f#'\ \\."10:i 

·\i.ro ~ l'-\ '2"")"'1 ~,~'J:' tJ'-\D'--t') 
. 3~rz. '311, t1,)v-Jt1~0) ':. 
, ~.:l•T ( Z, l.ZJ"~'°) 

Analysl • 2 .. 

~ 
Hrs Hrs 

Time Compleled 

lfu-0 

Oaltt Time Issued 

5-11-93 9:56 

1/;;S,,,,~ 
.5'.i:,'it~"" 

Charge Code 

PC41G 
Cuslomer ID 

0491WQL 

.f 

Pr1or1ly 

25 
Reruns 

0 

---··-··· 

Hrs 

-p! I ~ 5~-l~Cf:--4::-:J --I.... _______ -~------

; ¢-~cx.3d- :3~(,/ 

--~ 

/(?-~, v-) (,,,r,,.,J 
{.u~,)(2.,1.2>'~,$") 

:: /,1~i 
S', 11~/v 

----
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WHC·SD-WM-OP-045 
REV1 

'. : . . 

/)1-/,$,/~ 
S-15-9! 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. I. 10 

Peak 
ID 
1 
2 
3 
4 
5 
6 

Peak 
IO Isotope 
1 Cm244 

Cm243 
2 Pu238 
3 
4 

5 
6 

Pu239 
Pu240 
Np237 

DATA REDUCTION REPORT 

SAMPLE 
- E9230-3461 H&RWC/PU 
File ID: SD8066.SPC 

Counted on: 5/14/93 @22: O 
Detector/Geometry number: 8/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 
1595.1 1577.7 
185.2 . 175.0 
59.4 59.2 

990.2 985.4 

Peak center 
Initial Final 

364.676 364.676 
310.159 310.159 
270.036 270.036-
235.348 235.348 
149.328 149.328 

FWHM 
Initial Final 
20.000 6.369 
20.000 9.518 
20.000 11.424 
16.·000 7 .522 
16.000 9.214 
20.000 6.135 

6.8 6.7 
6.3 5'.6 19.769 19.769 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0.5368 5.796 5.777 0.019 0.03 21.42 

5.786 5.777 0.009 
0.0650 5.499 5.520 -0.021 0.04 2.59 
0.0450 5.332 0.05 l.80 
0.3482 5.143 5.169 -0.026 0.04 13.89 

5.144 5.169 -0.025 
0.0032 4.781 4.764 '0.017 0.04- 0.13 
0.0017 4.156 0.03 0.07 

DETECTOR CALIBRATION 
Energy(MEV) = 4.063 + (0.0047)*Channel 

Energy range (MeV): 4.063 10 6.469 
Efficiency = 0.1860 CPM/DPM . 

. TOTAL COUNT DATA: 

Tau 
Initial Final 
10.000 4.139 
10.000 11.530 _ 
10.000 1.950 
8.000 5.408 
8.000 3.225 

10.000 11.276 

Activity 
d/m uC.i/ea· 

115~15 0.519E-04 
0:711E-04 

19.36 0.872E-05 
9.66 0.435E-05 

74.69 0.336E-04 
0.336E-04 

0.80 0.360E-06 
0.36 0.161E-06 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

To-t:al 
20038.0 
20035.0 
19948.3 

86.7 

- % Recovery 
100.000 
99.985 
99.552 
0.433 

Analyzed by: _______ _ 
VR 

·:,-

. .. . ~~ .. 
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SPEClRUM SD8066.SPC 
1 LEGEND: RAW= MODELED PEAKS= 1,2, .. , ET~ 

4 
' .• 4 
••o•••••·••·•••••••eo••••4 

WHC-SD-WM-DP-045 
REV1 

••••••o•••• e e e 'O O e • e e e o e e 0. e e • e e e • e. e 0. e e e O e e 4 C 

3 ........ 4. 
3 
.3 
.3 
3 

. 2 . 
• • • • • • 2 • 
. . . 2 

1 
1 

............... " 1 .. 

5669.4 

• e • • • • • • • • • • e • • • • • • • • • • • • • • • • • • • • o • e • • • • • • • • • • o o • o • • o o • o • • o • • • _o o 1 
•••••o••••• ............ l. 
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' ·•·: :i WHC-SD-WM-OP-045 .-._ 
,, 

AEV1 • ~ · • • r 
··•;i.; 

Raw Data Dump for AEA Spectrum: SP:SD8066.SPC 
1 o. 0. o. o. 0. 0. 0. o. o. 0. 

11 o. o. o. o. 1. 3. 6. 8. 6. 1. 
21 1. o. 1. 4. o. 0~ 1. 2. 0. 1. 

···:.:.j 31 o. 2. 1.. 1. ·-t 1. 0. o. o. 0. 0. 
.. 41 o. 1. o. ' 0 .. o. o. o . o. o. 0. 

51 o. o. o. o. o. 0. o. ' I. 0. 1. 
61 o. 3. o. o. 1. 0. o. o. 0. 0. 
71 o. o. o. o. o. o; o. o. o. 0. 
81 0. 0. o. o. o. o. 0. o. 0. 0. 
91 o. 0. o. o. o. o. 0. 1. 0. 0. 

101 o. o. - 0. o. 0. o. o. 0. 1. 0. 
_ 111 0. o. 0. o. 1. o. o. 0. I. o. 

l'.J,;,,J 1 1 o. o. o. o. o. 1. o. o. 0. 0. f""'-""= 2 
C';d 131 o. 1. 2. 2. 1. L 7. l. 1. 2. 
~.:_s~, 141 2. 1. 3. 4. 4. 2. 5. l. 5. 6. 
~- 151 4. o. 3. 3. o. 1. o. o .. l. 0. 
~-
~ 161 o. 1. o. 0. o. 0. 1. 1. 2. 0. 
.~n 171 1. o. o. 2. 4. 1. o. 2. 0. 0. 
~-
~,181 1. o. o. 2. 1. o. o. 1. 2. 0. 

·-CI'i· 191 1. o. 2. 2. 1. IL 1. 2. 1. 1. --->-, 

201 1. ' 4. 4. 3. o. ' 4. 5. 8. 5. 7. 
211 9. 3. 7. 13. 16. 12. 19. 26. 50. 50. 
221 82. 98. 107. 142. 145. 169. 242. 286. 331. 408. 
231 432. 570. 622. 662. 652. 557. 487. "366. 254. 163. 
241 98. 47. 22. 8. 4. 2. 3. 0. 6. 4. 
251 3. 5. 2. 8. 14. 14. 25. 14. 28. 18. 
261 27. 26. 35. 32. 25~ 18. 27. 31. 31. 35. 
271 37. 34. 22. 19. 18. 7. 2. 1. 5. 1. 
281 I. 4. 2. 2. l. 3. 5. 3. 6. 8. 

-: 291 5. 12. 13. 5. 21. 16. 15. 25. 23. 39. 
301 40. 58. 49. 62. 78. 69. 102. 129. 110. 128. 
311 100. 76. 67. 45. 20. 13. 8. 0. 1. 0. 
321 1. 3. 2. o. 1. 1. 1. 3. 1. 1. 
331 2. 5. 4. 7. 4. 4. 3. 5. 5. 8. 
341 8. 9; 6. 12. IS. 16. 36. 43. 54. 90. 
351 103. 166. 203. 311. 378. _ 407. 420. 440. 495.- 596. 
361 698~ 869. 1068 .. 1192. 1041. 855. 632. 303. 143. 43. 
371 IL I. o. . 1. o. 0 . 0. 0. 0. 0. 
381 o. o. o. o. o. 0. o. 0. 0. 0. 
391 o. o. o. o. o. 0. 0. 0. 0. 0. 
401 o. o. o. ·o. o. 0. - 0. 0. 0. 0. 
411 o. o. o. o. o. 0. o. 1. 1. 0. 
. ~?I I. o. o. o. o . 0. 0. 0. 0. 0. 

. ;,,- 431 o. o. 0. o. o . 0. o. o. 0. 0. 
441 o. o. o. o. 0. 0. 0. 1. 0. 1. 
451 o. 3. 1. 2. o. 3. 1. 0. 1. 0. 
461 o. o. o. o. o. 0. 0. 0. 0. 0. 
471 o. o. o. o. o. 0. o. 0. 0. 0. 
481 - o. o. o. o. o. 0. 0. 0. 0. 1. 
491 o. o. ·0. o. o. o. 0. o. 0. 0. 
5ll 1. 2. 34.., 
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i ·. ·\.,{ 
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I .•· 

··~-

~~';· 
_ .. -CF)~ COUNTS CNT TIME 

243204 5 
243913 5 
244771 5 
243758 5 
243766 5 
243637 
243514 
243765 
243849 
244044 

5 
5 
5 
5 
5 

WHC-SD-WM-DP-045 
REV 1 

C/M CO/NC CORR 

48631 307 
48773. 309 
48944 311 
48742 309 
48743 309 
48717 309 
48693 308 
48743 309 
48760 309 
48799 310 

CORR C/M 

48938 
49082 
49256 
49050 
49052 
49026 
49001 
49052 
49069 
49108 

13EST AVAtLABLE COPY 

GEOM 

0.4987 
0.5002 
0.5020 
0.4999 
0.4999 
0.4996 
0.4994 
0.4999 
0.5001 
0.5005 
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WHC-SD-WM-DP-045 
REV1 

DET # 1 2 3 4 5 6 7 8 JUPITER II 

''• .. ; 
. i ..... 

_ ---:;~·;·❖ ;~i[i\rf·--~·: ·_·~K/ :x:~r-,> ·_;·,,-'.i::~ri ::ri;;: ;F·.~~::;(. 2,A'fi:'.' t~1c':.dt .: .... '.:i¼.E!t. >illll;::kl:..±:.1·.::::;.£;~,;, £,:k:u::: ::i,LiL. 
SCT/SHIFT Np 4J. ILlt'/ i!;-0 IL/i:J /S~ /5/ j5-_;; /S-3 /0.'rL.f- A:'~ 'Sz.::lt'~ 
f-1,J;f...CJ /J /6, Pu ii/ .2:J.1 :;J;;l-'$' :):').o/ )3.;i ~~ 9 ;;_3 i ~'33 I / 

DATE Am ,~7 3~;;. ,;J,f '7 3// I 3~, ~ ,E/it,;J 3v.3 .3e-? /" 

5-/1-~ Cm Ji,/ .11/P 3~;, ·:,i;,7 '37,:,J. "3"/i) 31/ 37iJ - p "-----+--

SCT/SHIFT Np ~4- J.-5:l /,-,3-- 1~ltr 167 147 /.?"'-' /SC "- V 
44-8· ,4&- Pu 11:3 ,;ag ,;::;4 »-s· .;J.3!:."'.: ;,7.J..&.; !1'3i ~~'r ~I'---.. / 

Dl\TE Am jgq 51/t, ;,;p7 3&'( 1.:g~/ ;99 -3&5' t!-'o'-
....,_ 

K / 

5-IJ.-13 Cm JI,¥ 171 "i1~ ;;;7Z '~r.~'? ,.,~ 3G;9 31C' / '~ 

SCT/SHIFT NP 
'?,,,. ...... ...::, ltF~ 16"(., /67) /!F4' 15""/ is::. 1.<.:J ~ / 

ti~ /J/6- Pu 113 -~3~ :;.3:;-- ;;3 o ,1133 .:i,3& ;}. :JI .),3,3 ~ / 
I 

'3,:),S., s~r ~ ~ DATE Am I '-Io -~7 5v.il 3~ 'I "3~;} "3~3 ' .::;, 

-,-,q•-'f.3 . Cm /~'L/ 373 3"/&.j j// --37)). S7£' 37P 57/ ~ "' 
;CT/SHIFT 

11 {,-,t,d 
DATE 

~ATE Am /31 3ct/ 3:J. tfil Ji.3 Jc.).. ~"f '=i 70 I 3cSI ~ ......... 
5.--J)-3/3 cm Ji ?J 37~ 3?'7'5 37/ 37Q 3<:. 7 "J~Y 3}/ / '~ 

·.•.:;;,UP..>.A~i .... l.\.·.'. .. :*. ;:!?.~.· ::."'.3'_,.;::_ ~<3.'.'2f J'.B.1& ...... :d.ii. .... :.4? •. i:..- :<::. <iU£: .: .. L.:4_S:_:: _;··_4:4:: _ .. ·>1:Y::. ·:''f;~'/~·-:; --··-~--~·;;:: .. ··;·::·~·:· 
SCT/SUIFT Np <Jf I SI . ,,., .... -1~ .14'f J5J !i./7 i 5'"5 /57.. / / 

{1)1,,1 / jJ (~ Pu / / 1-. I:? I rr/)'A ·119 ;1..J7-. ;,15 ·71 I ), 1·~ I/ / 
DATE Am Hf 3c5' Jo.?Cff -re I Jett 'J..97 101 1C7 / /,, 

::-, C: 1/5 Cm il•J 3T). ~rn37
" 1r.;9 J7 /. J~S 1.1·1 1,7 0 1/L Ji, 

rE: Np ( mNp) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 ( 3. 1, 1.1 - 1. 4) 
Pu ( Z.l9pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 ( 3. 1, 1. 1 - 1. '1) 

Am (2~1Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 ( 3. 1, 1.1 - 1. 4) 

· Cm c l-Mcm) peak must be_ at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 ( 3. 1, 1.1 - l. 4) 

BEST AVAILABLE COPY 
351 

:.·-.--.~--- .... ., _____ -- ... ,_ .. _ --.----· 
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WHC-m,~WM-DP-045 
,· . -------~------------------...liiil~L..J....;· •",." 

: ..... :: Sample Poml DaJo Time laaued 
1 

Pr1on1v 

E 9230.-1181 H&RWC 5~11-93 9:56 25 
Oe1erm1na11on Charge Co<le Ro,una 

Am-SOIL 
MelhO<l/?'c~.!2 J61., 

LA 9-43 123 pCi/gDRYwt PC41G 0 
S.mple S,,e 

G OF SAMPLE - O • 
Aem1r"1. Ca1cu1a11on1. Ausul1s· 

/ nJ 8~ }).N0.3 
•J ~ ~ I},... ~"f3 ~p:Jr-c.. 58 B'/""J 

... 

~,;4 ,~,r.t")(l-){10/0) -
IZJI ,i..t'L)"'(l:") • 

Hrs 

T1n1e Completed 

) { <N::, 

~ 

Cusiomer 10 

0491WQL 

"AF.A" - 4BOMIN 
ATTACH PRINTOUT ,.· 

. ~. . . 

. I 

t .. ·· 

~--· 

.·'. •j•.• 

----

352 
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~=~ rr:;r-, 
~

~ .~, 
en 
~ 

F'f:: ~:;--:. 

ID 
:l 

ID 
i. 
~ ... 

F~i;~224 
t1!:1 -::: 41 

1-:; ii;·::--~-::: 

-=-! •"• ., .... \" ,._.' 

L A L .P 11 r::1 E j\f E' r r~ L:"-, 

4 ,, ,'.J 

6 ') 1 

5v7~56 
5 ·> C-f30 
5 '"4-BO 
:5 > 234 

l"'-'. (0 'l .. ·. , :,_ • 10 

F~EDUCT I ON 

,:S.~511 
5+762 
:5,c.,97 
5+479 
si268 

1::, i:.· • .. ,' 
' ,_HI\ !•,!::.bULT:~3 

-\}~006 
-Of01? 
0 ❖ 001 

-O 'C--3A 

FtJHM 
0 <· 03 
0 1' 08 
0 ·) ,J 1 
0 t 1:).4 

G i 0-,;~ 

BESi AVA\LABLE COPY 

y 

L.
•., L• 4 -·. 

'•/ .,. 
1. 

("' 

,.J 

WHC·SD -WM-DP-045 
REV 1 

Coun·!~· 
F.:at:::~ ,:/m 

0-!- 0 ~.5 
0 V 13 
0 ,.12 

,-•,··-r 

-· l::.d2 

---- --- ---
~ 

d/m 
0142 
0'"'?9 
0>'78 

.-, }.? , 26 

... l ..::..::., ',::,4 

Fir-:.~31 
~;y::221 
E; ~- G 1 -~·:;. 
L 113 
4,18-::i 
3 "7E:'7 

i;e:tivi t.•;;:: 

uC i ./·1.:.1 :::

c, 1,... - -
• • d9E-C 
0, 44 .. .,E ,: . r· . , -·•J 6 
.J • ·'140E--nt. 

g: -~r::-~:.~i 

353 



·1 
,L LEC-)END :: 

·I•.· 

i• 4 5 ., . ' 
,. i'., t + 

,::· 
·~-' i· 

VYV+tt~·+t-tt+t+ 

BD44t..,t. <'''"•r·, ._, + .., r-

' • MODELED ETC 

WHC·SD•WM-DP-045 
REV 1 

··: ~ ' '.' 

5E:06.4 

r+ •ill' •·>++·>+•••••••-t•+t+!:.i 

❖ + ._. • ,) + i' ❖ t T + ,i, + ,., .. ,,.,5.;.:.::·>+ ...... . ... , ......... . 4, ...... .. ... .. ....... t+++t++tt+++tty·• • +Ttitt+->+t-+t-t 
+t +-..++.Jo+ 

• + 't + + •t c- + 5 

r.:· 
y ._I 

4 

••• V .- + ... . ' •• • 

-·, 
.. ~. 

•') ., .. 

BEST AVAILABLE COP't' 

:!. 

.. -~ .. . ·--:-· ·. 
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Raw Data Dump for AEA Spectrum: 
1 

1j_ 

21 
3 :t 
41 
51 
61 
71 
Bl 
91 

:LO 1 
1 :Ll 
121 
131 
141 
1131 
161 
1'71 
181 
191 
201 
'') 1 1 
~ ..I. -'· 

221 
231 
241 
251 
2,61 
271 
281 
291 
301 
3:Ll 
3::.:~ 1 
3;:;i 
34:1. 
:.31'51 
361 
371 
:.3::31 
391 
401 
41:L 
421 
43:L 
441 

.•.\ '.'51 
4c:, 1 
4/1 
481 
491 
51:J. 

0? 
0' 
0 + 

0 + 

0 ,. 
0 + 

1 • 
1-
1 + 

·1 .. . 
tJ I-

.-, 
~ + 

2. 
1 y 

3. 
.. -:, 
..:.. . 
8. 
.:1 '. 5., 
7;, 

14. 
22;, 

46'" 
•:::) .. , 
,_, l t 

179, 
.:; ?2'" 
253;, 
31, 
35 . 

111 , 
4-46, -.. l" r.:· 

i...•._I t 

'1 ,:_. 

0 + 

._, ~ 

r..:· 
,J t 

3. 
,, 
..::, ~ 

0 • 
0 ~ 
0 ,. 
0 T' 

1 • 
() . 
1 ' 
r, 
'.,} • 

... , • 

0 ·) 
1 • 
(). 

0 t 

o .) 
1 • 
0' 
0. 
0. 
0 f, 

,') 
\,I!• 

0 + 

1 .... 
0' 
<) 
..:.. + 
'1 ..:.. . 
:1., 
0' 
3 t 

3. 
6. 
7. 
9. 
6 + 

11, 
r) '') 
... ...:.. + 

-:-r 
._i,_.i t 

94, 
212Y 
? )' E: y 

164, 
42, 
60, 

122, 
423, 

33+ 
'1 
~t 

0. 

1 • 
•") 
... + 

·: _, . 
1. 
0 ,. 
0 + 

0 + 

0. 
0. 
0 
1 • 

1 ' 
0 ·) 
0. 
,·-
,:j V 

0. 
1 . ..,1 f, 

0 ~ 
(l • 

0 + 

() + 

1 • 
,.,) i 

0 ., . 
J. <-
., 
\.} + 

0-> 
1 • 
0 ~ 
3., 
4 i> 

'1 
... ,J, 

4,; 
5. 
1::
,.J • 

6-) 
6. 
,;j '-'. 

20+ 

-4 1 ' 
8,:J. 

25:L ,. 
945¥ 
103, 
23. 
38, 

1.50. 
400. 

15, 
0. 
0 • 
3. 
0. 
4. 
() "' 

0 • 

0. 
f,_} + 

0. 
0. 
. ., 
~ ~ 

0' 
O • 
0 .. 
1. 

.--, 

. .;:. ;, 

0' 

0 ,; 

1' 
0. 
0. 
0 ,f 

0' 
l ., 

0 + 

2 " 
' . .} + 

1 7 ., 
..:.. . 
2i 
0' 
·'i ~. ,, 

..::. " 
1 + 
. ., 
"-. 
8. 
O ·i 

10, 
29+ 
46, 
'72" 

284, 
1085. 

<;i'1 
I ... t 

::: 6 ~ 

40 ·> 
1 ,-,., 
J. 1::)...:.. ,. 

305+ 
19, 

0. ,, 
.a::. t 

._;j -t 

·'i 
.:.. ' 
.:, . 
l ., 

0 • 
ti t 

0. 
0 • 
,., 
..::. ·> 

1, 
l_,I ,_. 

0. 
I}¼ 

0 • 
4 ❖ 
t,_.I t 

SF'!SD4466,SPC 
0. 
0. 
0. 
1 • 
1 • 
0 ·> 

1. 
O+ 
0 ·> 
~ 

1,J t 

0. 
'1 ~-> 

1 • 
1. 
4' 
'1 ..:.. . 
3'" 
1 • 
3. 

11 , 
1 . ., ..:.. + 

20 .. 
.j_•::} 
'·' i' 

(:)"'? 
I ,_, • 

332 ,, 
1317i-

6'} ., 
261-
~3 ,S ., 

17B, 
226+ 

17, 
O+ 
0. 

'1 ··- ·) 

1. 
0 ~-
t} V 

D + 

0. 
0 ·) 
1. 
0 (r 

•.);, 

0 t 

·~, I-

u t 

.~-. 
k, t 

0 '" 

0. 
1 • 
0. 
O+ 
0. 
0 t-

1 • 
0 •i 

2 (, 
1 •. 
o. 
O+ 
1. 
1 • 
~ 

L"" 

·--..:. I) 

4, 
6 • 
.:, + 

15, 
13, 
18. 
60, 

110 • 
366. 

.1.:-n1., 
70. 
24, 
54, 

198. 
155. 

C' 
._J • ., 
.:.. . 

, .. , y 

7, 
0. 
4 ·) 
0 ·> 

0' 
0" 
0 ·> 

0. 
1 • 
O. 
0 t 

l,_.I 

1 . .);, 
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0 + 0 + 
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U) ' 1. -.::r (_J. 

0 + 9 o. 
o. & (~, 
(', . I ( I • .;:, ~;:;,. 
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0 I • 
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2+ :C Ot 
O+ 3: O ❖ 
1. 
1 ,. 
3 ,; 
3 ,. 
4 • 
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...:.: t 
.., 
I • 

8 • . ,,-, 
..;....:..., 

~'-..,I • 

69+ 
111. 
441> 

1255 (r 

,6 9 + 

'i.., 
..;,. I t-

61, 
205, 
0' ,. ,:) . 

") 
.:. . 
0.;, 

I._) t 

4 t 

1 • 

4' 
0 i-

0,,, 
0. 
l • 
0 + 

... , 

.,;,: t 

··-::, 
.,,;.. T 

0;, 
,._, t 

0 w 

:l. 
0 t 

0 f, 

2 t . 
J.' 

3 ,. 

·--..::. + 

6.; 
,:.· 
'-' ·) 

C' _,. 
14, 
~n 
._:, ' .. } + 

?O,.. 
120, 
478, 
967, 

6::3, 
,-,-:: 
..;,.w-> 

67+ 
274. 
69, 

') 
.:.. ' 
1' ,, 

..::. -:, .. , 
C•" 

2,.. 
1 • 
O. 
0 (, 
OJ 
0 + 

0. 
r, 
..::, t 

r•, 
..:: T 

0 'I' 

0 • 

1 • .) I' 

1 • 
l,_.1 

'""' t 

0. 
0 j, 

07 
1 + 

OT 
0., 
1-; 

0 !-

'"; . .::_ ... 

0? 
.-·, 
..::, t 

•-:1 ::_ ·) 

1 7 

4 • . , 
.L"' 

1. 
t;, w 

1' 
,::, + 
c:' _,. 

23+ 
"Y,., 
.:.., 7 + 

6,6" 
141, 
485. 
t.C,O., 

67 ·) 
28~ 
1!•} • 
7 .a:. t 

3:30+ 
-68, 

0 ·) 
0 ·i 

•._J ❖ 

r-. 
'7 + 

..:. •) 

.:, + 

0 .. 
•v• {· 

0. 
I,.)• 

0 t 

1 • 
._:, + 

(i,.. 

0 + 

1 • 
i. 
·-· ❖ 

0 l
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WHC0 SD-WM-DP-045 
REV 1 

~r,.-,.- t,\Jl\ 'LABLE COF'· 
B i.- -. , .· -•·• •,; r'\ ~ 

ii-""'-" ' . 

COUNTS CNT TIME C/M co1Nc conn 

242703 5 48531 306 
243638 5 48718 309 
213386 5 18667 308 
243764 5 48743 309 
244275 5 48845 310 
214108 5 18812 310 
211275 5 18815 310 
243645 5 18719 309 
213015 5 48593 307 
241057 5 18801 :,10 
2//3516 5 18693 308 
2//3510 5 486.92 .108 

2//3627 5 48715 309 
213690 5 48728 309 
213901 5 //8770 309 
214466 5 48883 311 

··, ••• < • 

conn CIM GEOM 

48837 0.4977 
49026 0.4.996 
48975 0.4991 
49052 0.4999 
19155 0.5009 
19121 0.5006 
49155 0.5009 
49028 0.49.96 
48900 0.4983 
49111 0.5005 
19001 0.1994 
49000 0.1991 
49024 0.4996 
49037 0.4997 
49079 0.5002 
49194 0.5013 

35,E 
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WHC·SD-WM-DP-045 
REV 1 

·: ,;._ .-

DET # 1 2 3 4 5 6 7 8 JUPITER II 

__ -·;b;···~~A>,m=:t) !·=-~~-- ··,·v·;·~;-· ··,::'.a:~:,2/ \.t.'ci\ :>=;'3~st \.L+h\lL :_,_>i.f;;(: /-':,i::~•;, :;:4,_{: :;· .:.i'.:i'. .. L.:1..,l❖ .,.,,];w .. , A:.,J.:~),.'. 

SCT/SHIFT Np ~c?. /t/'7 i.s-o i'-11 /5'-I ISi i5'-, /S-3 /0 ·d A'__,,t? s"-::'.~~.-;-
~1>-1-.6 /~ /6- Pu ii I 2.:;.1 ~~-'S' a::i.1 .;)3.;J ::1~ 9 ;?_3 / d.?33 /, / 

DATE Am ;:.Z,7 3();;. ,;Jif9 3vl 3t,~ :3~;) .3v3 .3c·? /v 
5-/1-~ Cm /~/ J'/P 3ir.:J ·:,(;'7 37,:J. '31i) 31/ 3Jv - p 

,,:.: .. _:_;~~-;i;~,.:.:.:.t-,;,;:,:❖·-· ,,❖kt,.: .,1::,:,a:.,L,-:;L:n,J2:r :,:,:.:,:,;aL:,~: :,·❖·;:,u,,,,· x~;.J: .• .i::;: •.,;i_,;;:~i-,: : ..• L4.~.:L .. :,:_:_:,:_4.:.:i.:. •---<i.;.:i,.,.· .:.,.:.,.,J·.••-in .:,.,,-::::,-1-:.,:a:, •• -,.i.-==:1:/4 .. =.:. 

SCT/SHIFT Np ':/~ 15~ J,-;3- ,~-r< /,5"/ iQ7 /.5'"'-' /SC '~ V 
✓i(,,,:t.-/3 IJ 6- Pu // :5 ~3~ ,;:,i./ ,:i.:i.<;," .;J.3D ;J;;.{p ti3i ~gcf ... ~ / 

·xr&u~::;:1~iK1:1#;:::::;i:iri:· :,:::~R';;:. :;:i:i;::;.~::.;fu:;; :i;:.i:;ifa~t:f: :::i;;:;:i¾ii:~r .:,;:rfa::t:a:;:;: ,:* :;~;w:11m1;. far;1:r::i::; i;ii;tm:w:;1:.s?: 1::::;;:ix::a::.;: ;}::::::r::::fu;;;_, .::rtwi::M:, ;:r.:.:::rr:r~=c .::-::;:::::-1=;=:t4·;::-:, 

SCT/SHIFT Np is-- /f:F,;2 16t /6-'D ;5-4 /.:r/ /5~ J.§3 ~ ././ 

ft-1¢' -/Jltt Pu /13 .13,:l ::).35"- ~30 J<33 ,:J.3tJ ;).'31 ~3,3 ~ _/ 

DATE' Am /'-/0 3().S_, 3~7 5vil .3tJ'f °'3P;l '3~3 3,:.~r ~ ...........___........._ . 

")-/;i·-'93 Cm /&'/ 373 57&.j J 1/ "'37)). 37D 3-;t? 57/ ~ "-. '. 

· -~tan~:i#k'ixli:iii:iir::!i~:;i };ii*;~:; !j:~1:::i&:~::r:;; :1::i:iis.:r;:~::i: 1i~~'i,&1;:&ii1 ./i:J:::;;5::,!:ij:':;: :1;:1:;iW:mt::ii i;::11:::i·~:f~:ii; ::::il8i~'fii=i::; i:i:if~'.;,f:i:;::; !1;::~ii:rm1ii ::::11:1::::1::ir::~::,;: :,;f:J£iti!&:1:: :i·:=i!::Bk:=4-?'_· 

,;CT/SHIFT 

A {71¢ 

DATE 

~ATE Am /31 3c'/_ J;;.6j/7 3~3 '3~.).. ~c!"i 70/ 3c&J ~........._ 

5'..-J)·o/3 Cm Jt. •,. 3J;;J.- 3?'7'5 37/ 37D 31,;7 "J{p?" 3l{ / 

-:::;);i,f\}~lA;{~};EI:! :::,'kkii ::;%;:;::j:~·=&;;: ;,;):)~+=~:.:;, .;~MHiat, ;.;:;:L:1:;;\i?: ::::::;:;:~4:tb ;:;::;UiJ::t:i; ,;::;;:;:i4}'3;:_ ;/}.:4,.0,i:;:;, ;_.:r::-1~./1,;: ::::rx::~:::; -::;;:,::i·:£E%"\ ;::::·:::,:f:=::::~:·: 

SCT/SHIFT Np ~¥ ISi /lt, ..... ,./-yf 14'1 J5J li./7 i5) 157... / / 
C!1)v, I !J (~ Pu / J 1-. JJ I J1/.rA ·:n 9 ;1..J1.. ~A5 '7', r ·.1-11 I/ / 

~ATE Am Hf '305' 10 . .?Clf 1e:J I .'!Cl/ ·J87 "lcO:J 107 / ·1 /"' 

s'-1C:·l/5 Cm Jl•J '3T). ·rr?7
" 3G9 37/ 1,~/~ 17/ 370 IL I~ 

rE: •Np (237Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80- +/- 10 (3.1, 1.1 - 1.4) ' 
Pu (D9Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 - 1.4) 
Am (wAm) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.1, 1.1 - 1.4) 
Cm (~~Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 - 1.4) 

BEST AVAILABLE COPY 357 
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Seual t..~ · Sample Point 

~ 9230.-8786 H&RWC 
0t,1e1m,nauon M111hod, Slaodard 

Sr90 LA-220-101 
Sample Soze 

100-10-100 

;"•'.••'!. '!·'. 

---··-···-······· ·-···· 

Dale Time Issued 

5-11-83 9:57 
Result UOIIS Char9e Code 

uCi/G Rec· PC41G 
Cuslomer ID 

~r {)~,t~ 0491WQL 

P11ou1y 
,, 

20 
Reruns 

1 

· SUPER SUPER RUSH 
i,li )l/, i..M'c I 1,.., 

S';t:1vCc7/""' 

Hrs 

T,me Compll!led 

~ Y.o1NtJ~t/ 

Analyst• 4 Analyst· 5 

Hrs Hrs 

~4-6800-061 IR·ID-831 

_:~~JJ.;z ,,_ s-17-9.s~ 

···;:~-"' .33 .;i_f - I_~. 

Jo.· 

n,s-. 

·-----·---····---

ISr Calculation by n 011 05-17-1~93 at 18:22:19 
Det m 2 -inch 1ount Sr eff : .3919 l eff : .m3 

Suple size : 1 1L Dilution : 1010 Method : 1 

Hount I 1 Decay ti.le = 3. 58 hrs 

3325 
---- - 12.0 

10 

---

: 3.56701+02 uCi/L stronti111 .~ 

1 

I 

_,,. 

~ 
l 
C 
I·• ~~> t w.,,, 

ca: 
Cl) 

I 

0 

I 

( .. ' 
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··.· 
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en 
QJ 

Esr = 

E y = 

Esr = 
Ey = 

WHC-SD-WM-DP-045 
REV1 

;..·••.:. 

06/14/89 Det 11 Sry-90 ratios 

1" SrY-90 EFF 1" Sr-90 EFF 1" Y-90 EFF 

0.5219 0.4899 o. 5 1+69 

2" SrY-90 EFF 2" Sr-90 EFF 2" Y-90-EFF 

0.4181 0.3'319 o. 41+1+.'3 

.4899/.5219 = 0.9387 1 Ii RATIOS GENERATED USING 
PROCEDUF~E LQ-508-005. 

• 5 1t69/. 5219 = 1. 0 1t7'3 1" 
DATA IN urn NOTEBOOI{ 
HHO-C!A-NB•-lt 7, VOL Lt: 

• 3919/. 1+181 = 0.9373 'I 
.-... 
C. P(-lGES 31-36. 

.4443/.4181 = 1.0627 2·" 

~1~ 
I J.--1 

359 
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WHC-SD-WM-DP-045 
REV1 

PART II - SB SAMPLES 

·-.•· ·. 

360 



;·,' . 

... ' 
~ . : 



. .tr 

· .. ~-
-.~. 
---~. 

t"''T".;L ~. 

·.·:.:-,..· ,. -.. -.. ',:,·_ .:. 

WHC-SD-WM-DP-045 
REV 1 

SAMPLING AND CUSTODY DATA 

36t 
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~~ . :. ,t'J;, 
~-~~ 

-~ 
CF7'· 

·•:.,,• 

.. "-• 

· wvr1\.,"\)LJ•VVM·Uf'-( .if& No. 

REQUEST FOR SPECIAL ANALYSIS (RSA) REV 1 fP / ,~-.c:;- 7 
f,1 ~ample Origin 

~!) 
20 7-i~1/13 4. JJ~4~.~: 1 Pl 6. Charge Code/Work Package 

( ,Jt G°/319.S-
3. Sub'l/i}~ 

5. Reque• ter Phone/MSIN 7. Data Required 

J-1-1 {'-z.,; I~ PC/ ,ts,+/J 
Collected 1 2. Number of 1 '3. Volume of 14. Protocol• 

8. Customer ID 9. Laboratory ID Sample• Sample• 
~ne ORCRA Date Tome 

~ ,JZ-76" A -S~/13 k 39LL'<i 1 l(l "'/.. ONOA·1 0 Other 

I • CERCLA 

15. Sample Type 

Osolid Osoil • Slurry 

OGas D Water D Waste 

D Solution l]rfudge Doil 

D Other (specifyl 

16 . ~ge Requirements 

None 

D Specify ' 

17. Procou Knowledge/Known Listed Wastes 

": 0 Unknown 

K IS.'~";.. s I"'~~ - [B'Known (Please attach liatl -
D Previou".!)' submitted for ~ject 

10. Determination 11. Expected Range 
18. s~k Dose Rate 

.4 .. .D,~ ~s+- -~ '/."1- ~" c:.-, d ~ 

✓- 'HPT Signature 

-)PJ 211, '2.'-!c 
~ 

. ) Cl 19 . Disposition of Waste 

D Return to Client/Location 

·).IC-P D Dispose per 222-S Procedures 

~ther ,¥17/tl -ft,~ t.~..r.~,/4 l-<,~ 
1 

20. Additional Information 

"t-Gplt~ ~~;rel Ji', 
~// tc:..~ly~ 

..• t,~ ~. a,, ;,,,(L 
21. Choin of ·custody 22. Assigned Custodial Group (select onet 

~No OPCL ~PDSU • ENV D Process 

Yes Number: 

Q'h ... t-Jw.Jc Ji I 
24. Laboratory Manager (if requiredl 

23. Sample Received By: ~ n 362 I iwo Date: ~~::2£i -7~ Tome: Data: 

BC-6700-161 111/921 

·-·-_-;--.·-·.:. -.. ::·-- .... -·-



,;'. 

.•·.::··, i .. . ·,.·,. __ :t;•,: 
_:.~-;: __ , 

~ . .. '\ ✓~'-1-· ----------. -:-_-----wmr!Ti-.r.H0~.--.,.5~0--nw .. M·-..;o:.:;P;-:-0.-.4;;;;;5-r:;::RS:-:-A 7:-No-. ---------,I 
fl REQUEST FOR SPECIAL ANA~ YSIS (RSA) REV 1 / -~ ~~ 

~ 
c{J: 
-~ 

.·. •:'$· 

··-g 
-~•'J: 
:~ 

"~ 

ii~. 

t;,~• 
s-~-

. : 
.,-~ 

t"'.t:--,::-. .s-;-,a::m::p:-;:le:-
2
o~n::;:.~::;:in=-_--/~-----'-J--}:;;-2::-.~-:::-•D

0

a-=t~eS":S:u~b:-i:i:~~ed::'f:/~~"1-3~~~~~~~~~:4:·::Re_D-q~u-e-~~t_e-r~~:a~m~e~~:~~~~~~~~~~::6_.-_""'c~h-a-r~E,,.e-_./.c~o-d""'23:'W::1!..r:::k:~:a..:.c:::.k:a~g~e~~~--I 

0 I LJ 7 3. Subs~By 1:::J/4 5. Re;.~;:;~s/T/-~ 7. DateRA;A p J(~J, 

Collected 1 2. Number of 13. Volume of 14. ~ols B. Customer ID 9. Laboratory ID Samples Samples 
ORCRA Date Time None 

~ <: A-rb A -Si f/1 7 (< ~q I /17 1 -IC' c.c • NOA•l 0 Other 
,I , I • CERCLA 

15. Semple Type • solid Osoil 0 Slurry 

0Gas 0 Water Owaate 

0 Solution ~ge Ooi1 

0 Other (specify) 

16. ~ Requirements 
ne 

' D Specify 

1---------1------1----+-----------,-,.,,,......,,,.---,,,.--,-,--,,.,...---,-,-.,.,.,.,....------------,-- ~ 
17. Proceu Knowledge/Known Listed Wastes / C" v1 ~ _ ~ 

1--------+-------+--+-------~ 0 Unknown . /'-i ~ VC-S/'1 s1+:-
. • ' ~nown (Please attach liatl . /'1'a i:J,_ j;{ t?].. 

0 Previously submitt~d for this Project 

10 .. Determination 11. Expected Range· 
18

• Surve~y ~ 
---p--,~$--~~.,..,..1-~-~-1~~-.--------1------------- ~- ~~ ,,£,,~ 

., ~ -hilt~ \T~,.r-
Dose Rate 

JJ r,/ ld-1~4-/ o-f.s-p/41, I 
19. 0iapasition of Waste 

0 Return ta Client/Lpcation _______________ · ~ 
(J -=?"t\ ':; . ;.., ...-: :; 

A, T ~Dispose per 222-S Procedures 
' I\ I tf IR tx'Other GA 'JC:k' Cv--•·-CJ (' .V,...i,..{l ft..- i,l-'-l-' \ 

r;;-£ A [, 6c .. v .. tb-Vd l-:-.... /,\.(_. f'k4:.,..,~tt.X-
c I Pu. -:..31 / _ z.. 'ftl ., 

/A_-

21. Chain of Custody 22. Anigned Custodial Group (select onel 

gNo 
0 _Yes Number: 

OPcL @su OeNv 0 Process 

24. Laboratory Manager (if requiredl 

23. Sample Received By: 

Dare: 5 -d-l\- -9 ~ Time: \ ':) 
1

• 00 Date: I 
BC 6700-181 111/921 

' ... ,, 

·:·-:-:-: 



---
REQUEST FOR SPECIAL ANALYSIS (R'iijC-SO~WM-OP-045 

RSA No. 

•, REV1 
~~~a3frigin 

2. Date Submitted 4. 
Re'i;~i}. (j~ -/-#M 6. Charge Code/Work Package 

-lfavl,ftll/-J.. ~/;J/1.l E 13 q7-_r 
3. Submitted By 5, Requester Phone/MSIN 7. Date Required 

'3-7...117- /T/=-t79 "/'f/'13 
Collected 12. Number of 13. Volume of 14. Protocol• 

8. Cu•tomer ID 9. Laboratory ID Sample• Sample• 
~one • RCRA Date Time 

, rl-7Cl £ --6/iJ../~ t.f"i"tD .k'.. -~ 5?S-~ j_ -..;d ~t,.. .o NOA-1 0 Other 
, • CERCLA 

15. Sample Type 

Osolid Osoil 0 Slurry 

0Gaa D Water 0 Waote 

D Solution ~udge D0;1 
D Other l•pecifyl 

16. ~e Requirement• 
None 

• Specify 

.-.' 

17. Procea• Knowledge/Known U•ted Wastes 
. O·unknq:,vn 

. 
" 

[!f Know~ !Please attach liotl 1, F (Ja,.s I~ ~/~.e, 
'";75 ...... [a"°Prelliou•ly submitted for thi• Project 

10. Determination 11. Expected Range 18. Survey Dose Rate 

Ac.1.£1 l}/1'£.<"T J &~=d 
' - • HPT Signature 

/..$2)~ 

I.c~ M.i,-/t;l..t 
19. Dioposition of Wasta 

All D Retum to Client/Location 

~.s r-f!C.il/~ [i?"Oispo•a par 222·5 Procedures 
. " 

D Other 

TCl~I u. as ..¢Ce;~ 

20. Additional Information 

~~ c< J _i:~}\ p ( 
~cJ.--,,;_'\ ~~~1 ~ ·• Cl:f"J 
:tc' DtllJ'--4.. fu,(LN~tl t,"-'-N✓Y1 . 
('E" c~c0c~ ru,v-,J,,'41...-, .. 

21. Chain of Custody 22. A•• igned Custodial Group (selact onel 

·- ~o 
OPCL • PDsU ~ENV- • ·Process 

Ove•· Number: 

~..) ,; ~~ ~YV\ ~lk~ 24. Laboratory Manager (ii required! 
23. Sample Received By: 

~S,.-13 -~~ \4'.£S 364 
Dare: Time: Dare: 

BC-6700.181 (111921 



,:;_ ... 

~ 
'"L~ • 

. ·'.m. 
:_·~-

.,.:· 

.·:,5 ., . .;;,•· ... 

WHC•i:;;U•WM•OP-Q.1 fjiA No. 

REQUEST FO~ SPECIAL ANALYSIS (RSA) REV 1 /5{ ,~ 7 I 
Jr · °'ample Origin 2. Date Submitted 4. Reque• ter Name 6. Charge Code/Wolk Package 

( 3 + . {(JU;,/ TP'-IJ·J~.,.......,.....6'::-'~'f~}_4-1_-l~j)-.6_~.:::,.._...;..;..tpa....,' bl~-+=-...,........___£_13,;:;....q...;_;.-;__.::~_--I 
J 3. Submitted By • 5. Requester Phone/MSIN 7. Date Required 

S B l<~~kr- 3- 2.16 2- ,t:1r1 dr-1:./-y tft-tff> 
. ·collected 

B. Cu• tomer ID 
Date 'Time 

9. Laboratory ID 

, , 

10. Determination 11. Expected Rnnge 

....,__,. 1-J// 

IA 
IcP Q.// 

AT 

TB 

C..., .._ '1-'I-
21. Chain ol Custody 

~0 

Oves 

23. Sample Received Bv~:--::].,L/?:i/~I \:::::-/= f:::2S:_/~'g_/=, •L.<-;;....J!;:JL~-----

'Time: / tflS-

12. Number of 
Sample• 

13. Volume of 
Samplea 

14. Protocol• ' -

J_ zso Ml 

15. Sample Type 

Osolid Osoil 

Oaa• D Water 

• ·solution ~dge 

D Other (specify) 

.16 •. ~e Requirements 

None 

D Specify 

ONone 

• NQA-1 

• CERCLA 

ORCRA 

0 Other 

0 Slurry 

D Waste 

Doil 

17. Proce•• Knowledge/Known Listed Waste• 
0 Unknown 
~ }<$ !Ja..51;,.. J"/~.,~ 

· I.!:] Known (Please attach listl U. ti'? ~ 'I 11 .,,. \J /J ..,_ 
/ ,,,.._ ,I ...Jr- ~ ,_~ 

0 Previously submitted for thi1 Project ' 

18. Survey Dose Rate 

---:::;::-·'./ 
HPT Signature 

,, ,,, 

1 9. Di1position of Waste 
D Return to Client/Location ________________ _ 

D Dispose per 222-S Procedures 

[B'other f/t:'///1 ~ r ~~ ,-:,v~ . ./ 

J., c/r-/r L"'- ~A,-£ 3-1t1t1( 
/ 

20. Additional Information 

(!) +iltii ~/ 41'4',) 

- l,rtv1/ 

22. Auigned Custodial Grou~lect anel -

• PCL XPDSU • ENV 0 Process 

24. Laboratory Manager (if requiredl 

365 
Date: 

BC6700·181 11/921 
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SAMPLE DATA SUMMARY 
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I 
I 
I 

,os( 
SAMPLE RES UL TS 

CUSTOME~ ro: SJJ- 1~ Q 
. -· - --

. 5 +~->..J""·J . I 51t~p le.. I ..ui..1,,ut(.. 
Jq_bi..p/L I 

Ld I.J. I ~J~,s~mo I ~J114i,mrl AJ 
I 

G.. I I I 
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Ptj /\ \· 8' 11,J I j. test.,~ l1i9/1 Ai q I I I 
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M 11. I 9/. ¥ 1 r0 I if. jO [' ~ 141 1 

. 
I I I 

"' q_ 

V I YJ.S I% I ~.,rt~' l~/J Aifq I I I 
Je_ I ~t? % '!."'l._£

0 

1'111 ill 1l I I I 
lu I.J. /{3915-rJ"l..cJ ~~71/t-~1~0 N ll I I 
Ti> o~-0HJ I II Z .J 1" I I I N q I I 
Tl, dt,.:09.73 N /q_ l1-"6t: 1

' l4uJ I I I if 'i 

{ei.A I . .b. V'itF'!Slf I . {.3?1~-HlJl N ct I 
Qr 04-03-YJ ? if. ,~ 1a., ~-"~ (..,, ltui j J.t q__ I 
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3AMPLE PREP.: i 
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I 
I . I 

SAMPLE RES UL TS 
I 
I 

/VS-( I 
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I 

I I I I I tJ JJ. XJ?1.r,:~._: ¥~ l ., 
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I I I I ml:~ j 

<.~ I 

I 
.... 6 ', I j ··~· .. 
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.· r • ... : •· 
, . · .. ~. _-: .. _:. ... . ··:. . . . . · . 

. . :•·:· -· >'·.,· 

Q~",J J,~l.J f,;,~ SUMM BATCH CALIB INSTR STD BLK SAM DUP SPK SAMP DUP STD 
SHEET SHEET SHEET PRTOUT I.Jts-n .. -t, , , a~~, J;~,d;o .. {G.-SOS-L,7 / g,rJ ✓ ✓- Ade.. / -~ ✓ ✓ N /r.. llf /a. IJ le. N/ct µ/ei_ 

~ (1:t-71,f-/CJ~ /4-~ ✓ / ~'14; N G. ✓ ✓ / /tl{r... 1v/q_ iii~ J.t/G.. ii~ 
Ai /G. ).f /t I / / N/c.. Af{q_ ¼/G.. µ/r,_ iJ/q lU (G-SOJ-lf/ /t-D J A( I{ ✓ 

I 

. !'~·: 

11----------+----+-----f---+---+---+--t---+---+--+---+---+-------11i•" 

··,.,',':, ·.' 
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.• , _.- ·i, '.··· .. 
,•·, .. ·: ' 

·: : -' ; . : . ~- -.. . .. · ... 

I o{ t_ 

I l . SAMPLE PREP.: Qc;lJ,jesf/o/tf 
! 
; 
! 

itJS ( SAMPLE RES UL TS ) .. 
I i '' 
j CUSTOMER [O; S .8- 70 f.. !j .. 
ll IJfq~/~r{ =-;=j=/q=.,l==r1=Ji=~lii..=)/e..===r=====r=======i====:=======:=J[1 .•·· 

i (d I.J. I MiSJ,8'JW IK3gs,~oq l,vro-noo I I I I I I I 1i 

! £J 1.J. . i)8'S/Sf1/() I IM~1-.'8~1/0I IXJtS3'i7J,l0 -, I I I I I I 
! I{. oi-0 h1j I /0/_6v · 11° 1~~-~/E:~' 14.n( lg·.17 l-J IGh I I I I I I 
! id r. J. I ~Jrr1-ffi1' I IK3K,~-n.rol I 1Jm-r1so I I I I I I I 
; le P os-z-1,-9~ I I I 1. · I ·1 I I 
It--------../ ~-~-----=------+-------:---+---+--+----l__;__---:1--...:....1 -~l---+-_ __:,l__;i1 
I Zr I 9/. ~ % l.c: 1/JO C 3 l4J/~l I /.f[~ f.. rl l~j/J I I I I I 

I~~ I ; 
.... s- I n 

"'O 
I,. 

0 

~' .. 
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, ::.- .·· i 
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\ ·, 
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:, 

' .. : .. . ;,: 

/DS K 
CUSTOMER ro: 5.B - 70 E. 

~J L.J. 

.. Ti I /00,D 

ir. 9 · 

V 

Tt 

,,, 

.. - ,,., 

' 

w _, 

- :.~~~~~:----------:--------:-------------

', /'..:i: ;:;;: '.)i/~> . ' ... ,/){}JSt~'1_30190:.~ lBOff. -~. . .. . '· . 

·: .... 

SAMPLE RESULTS 

I I 
I I I I 

I I 
I I 

I I 
I I 

I I I 
I I I I I 
I I I 
I I 

·- ~ 

I I I I 

I 

I I 
I I 

I 

I 

I 

I I 
I I 
I I 

I 
I 

I I I 
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I 

I 

I I i 
! 

I I I I I 

I I i 
! 
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I I - l 
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-·· - I I 

C/J I --
I I !'.!:fi i 

I 
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I 

.,_ -a 
C, I 

I -- I en 
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., 

I i 
I I 
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! 

I I ·.:. ·'·:( 

I 
I 
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I 
I I 1. 

I I 
I 
Ii 
I\ 

I I I I r .. ·'. 
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. ~ ~· ·~.: 
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·_;, ... ,,,•, . . ,• 
·.·.-,· ... ·· .... 

i,1J,;e.sll SsHu:f!r SBHAlE\H ~~u~ ~~~6~T S~D BLK SAM DUP SPK SAMP DUP STD 

QppClJt'r;•,c.(. i_4. -.n~-1n I c-1 ✓ · 1.J/4 ,.,/4 · k/~ J.i/G. ti!Q ./ ,v ct /ii tt kA - Ai/4 1ii/4. 
II J (1-1-1/-/ol, .I ,v /ei 1,.i/ci I' ✓ · N ,, / At{, Iv c, )J/Ci J.Jq_ At/ct 
Pt,_ ~~-9P-J0 I / J-l, ✓ I 

1 

,/ ./ N £.. ✓ ,~1 ~ N '1. ~lr1 N/~ /J/q 

½ c·;J :o:;t.J1,~,. 
4. 

lC..P 

w 
C'O ·-

71, 

ft.T 
({[4 

pl/. U1/vo 

G1t tJ/ 
J,, 'tV 

L 4 :SO s- IS? _/ Jr V 

Lrta ~U-·/C4· / &-o 

¼-.fo..r-JJ"1 I ..n-o 
¼-SVl·/0/ J b·-0 

(c;.JuK-Jo/ /.o o 

LG-.,n-ru /J.o 
I..Q.-.JO; -/Si /_0-0 

(q-J/Jj in (Jv 
~ll.-~ZO··/c; /b-b 

✓ ✓ .1i/c:.. 

✓ / ,\1/ei 

✓ ✓ I 
V 

✓ ./ J 

✓ ./ ✓ 

. v ✓ ./ 

✓ ✓- / v· 

.I j 
, 

v' 

✓ 1/ J 

. ji 

1vlci Iv Lf. . f.t q It Jq · 1vk ·· k/q_ 

!u/Ct lit G /,( G. ,,i'1 ii/4 ).i/Q 

J V(G Ai Ci 1,(q ¾/q ,1;/q 

t/G.. 
"' 'i. 

h '< kf" ,Jq ,i< 
A, /a. I/ ,\, G. I/ ,v G.. I,! q_ ).fie. 1.;/~ ~/q 
./ V \J(j I/ 

I 
),tr, . N 4 At/4 1-1(,--1 tv/ct 

✓ ./ /uCt v' ,.; M
1 

ft N/c, h/q 1v/cL 
~ v I./ /G A!/r;. u/q_ 1v/q .vA 

- NfG.. ./ J.,j~ ✓ vi~ Al '<- 1ii/ 4. /u/q ftl/r:i. 

;•._:• .. 

~ 
:IC 
0 

II m 
:JJO' m· <:E 
-...::S: 

I 

C 
-a 

I 
0 
~ O'I . 

. i · ..• ji 
··.·, 
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I JD_, K 
SIJ-: 71 q_ CUSTOMER [O; 

I . I s--1c.1~ri(\J I ,s Ii At p It, 
I ~d 1-J. Al,~ {Jn~-J·i~H .. 

I Qppu;c o~ .01-l3 ffiy lf%s,/.'11 Jr, 

I Lr) 1..1. .m1s-LNJ ~3n~-L~IJ 
I + I. 'I I._ 11 ~-ii : # 0~-11-U 
I 
I ~ ~ .- b R!/UF.3'llf ,o~n-Jva I Ct J.., 
I 

CJ~£""-Pu.. oi-tf-~j 91-S % 

I 
I 

I 
I ·-
I 

.. 
I 
I 
I 
I 

I -· 

I 
( w 

UJ 

,. ~ :/.: 
1 

SAMPLE PREP.: k1,/1Jc5 /el/ 

SAMPLE RES UL TS 

' 

I ,Jy/1ca.:jl 
s ~etl- I 

NA 
IJ~ Op at I A41l-, ~~5 j•~"J , 

JJ/q_ 

f1 k{ft 
N/4. 

~t.i/J "1/~ 
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CUSTOMER IO: S 1J - _7 '1 Q , 

SAMPLE RES UL rs -

I JG ,~p /e__ I Jl[/ityl I I I I .s "'-P l-
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I 
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! 

I I 
i 
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I 
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4J/J lu c;_ 

a I 
• I 
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A/cl :¥- /.31,.E ,._, 
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/v .r K 
CUSTOMER ro • .5/J, n I{ 

I J/Gti,k ('J I 
LCtl• l . .b. ~.3 ~ 7f'..fJ.JIJ 

LU Ci.J i= 
Pl, j 

Ti J 

c.✓ I 
~'1 t 
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.Be.- :K 
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Ld I..P. 
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I 
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.. . . . { ::\::93lB0.~1Q,/{·rflf\,.:-\:::.· .. '.:::. 
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.SAMPLE PREP.: 0t;cl J,:, (J{~~IJ 

SAMPLE RESULTS 

J~p/,·td(. 
S<.hi.pk 

.t/~ 
~c,/J . id~ 
4tih I A,/x 

l,}'11~-'i!!I 

4~i/J 'L,1'1 £ /.1,, ~a/g 

JJ/~ 
4c,h µ/q_ 

J.i(G. 

~c .. /J 1,i{G. 

I 
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:·.·.-:··,. 

s: 
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WHC·SD-WM-DP-045 
REV 1 

SAMPLE STATUS REPORT FOR R 4034. BECHTOLD-1 STD TIME: 8/10/93 12:55 
DISPATCHED: 6/ 9/93 10:13 SAMPLE HAS BEEN SLURPED 
RECEIVED: 6/14/93 12:44 

EXT. DETER. RESULTS OR STATUS 
**** ******** ********************************** 
8500 
8540 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 

ACD DGST 
u 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP. 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 

DF 100 
1.0lOOOE 02 % RECOVERY 

DIGESTED STDS 
9.85000E 01 % RECOVERY Zr 
1.00050E 02 % RECOVERY Sr 
4.19250E 02 % RECOVERY Si 
1.33200E 02 % RECOVERY Al 
9.86500E 01 % RECOVERY Li 
1.03300E 02 % RECOVERY Ni 
1.09200E 02 % RECOVERY Fe 
1.17650E 02 % RECOVERY Ca 
l.01400E 02 % RECOVERY Cr 
8.71000E 01 % RECOVERY Sm 
9.93000E 01 % RECOVERY Ba 
l.OlSOOE 02 % RECOVERY P 
1.05000E 02 % RECOVERY S 
1.03000E 02 % RECOVERY Mg 
1.04300E 02 % RECOVERY As 
l.29500E 02 % RECOVERY Na 
1.00300E 02 % RECOVERY Mo 
9.76000E 01 % RECOVERY Pb 
9.84000E 01 % RECOVERY Ti 
9.84000E 01 % RECOVERY Cd 
9.63000E 01 % RECOVERY K 
l.OOlOOE 02 % RECOVERY Mn 
l.06600E 02 % RECOVERY Sb 
1.00750E 02 % RECOVERY Be 

LMCS UNDIGESTED STDS 
9.85600E 01 % RECOVERY Sr 
9.80700E 01 % RECOVERY Li 
1.04200E 02 % RECOVERY Ni 
9.67000E 01 % RECOVERY Fe 
9.65400E 01 % RECOVERY Ca 
9.94800E Ol % RECOVERY Cr 
9.82000E 01 % RECOVERY Ba 
9.82600E 01 % RECOVERY Mg 
9.81400E 01 % RECOVERY Na 
9.83200E 01 % RECOVERY Cd 
9.85800E 01 % RECOVERY K 
9.88400E 01 % RECOVERY.Mn 
9. 50200E 01 % RECOVERY"' Sb 
l.OOOOOE 02 % RECOVERY Sm 
9.88000E 01 % RECOVERY Pb 
9.80800E 01 % RECOVERY Zr 
l.08190E 02 % RECOVERY Si 
9.55600E 01 % RECOVERY Al 
l.llSOOE 02 % RECOVERY P 
l.00960E 02 % RECOVERY S 
9.90400E 01 % RECOVERY As 
9.93400E 01 % RECOVERY Mo 
9.83200E 01 % RECOVERY Ti 

385 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

*** 

N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N. 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

*** ****** 

y 

y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

'. y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 

·KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 
KP36A 

I ' 



·t"J~): 
;~~ 

.~: 

·t~
~. 

I • • ~ _. 

· . .- ... 

8550 ICP 1.01500E 02 % RECOYERY Be 

REPORT CONTINUED ON NEXT PAGE 

WHC-SD-WM-DP-045 
· . REV 1 

N y KP36A 
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SAMPLE STATUS REPORT FOR R 4034. BECHTOLD-1 STD TIME: 8/10/93 12:55 
DISPATCHED: 6/ 9/93 10:13 SAMPLE HAS BEEN SLURPED 

EXT. DETER. RESULTS OR STATUS 
**** ******** ********************************** 

,. , 8 5 81 Pu2 3 9 / 4 0 l.03450E 02 % RECOVERY 

. ~:· .. ;_ ,. 

·,t:d, 
-~' -~o~ .,~, 
:~r. 
·~: 
·-t~ 
-~: 

. if~j 
··--~~i 

;.,._.! -

END OF REPORT WHC-SD-WM-DP-045 
REV 1 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

*** 
N 

. -~ . . . . _ .. 

*** ****** 
y KP36A 

387 
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SAMPLE STATUS REPORT FOR R 4035. BECHTOLD-1 STD TIME: 
DISPATCHED: 6/ 9/93 10:14 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 6/14/93 8:19 

8/10/93 12:! 

EXT. DETER. RESULTS OR STATUS 
**** ******** ********************************** 8525 AT 8.94800E 01 % RECOVERY 8530 GEA l.OlOOOE 02 % RECOVERY Cs-137 8530 GEA 1. 03000E 02 % RECOVERY Co-60 9530 R S GEA INCOMPLETE 

WHC-S0-WM-DP-045 
REV 1 OUT OF GOOD CHARGE 

RANGE? ANS? CODE 
*** *** ****** 

N y El3975 
N y KP36A 
N y KP36A 

KP36A 
END OF REPORT 

388 
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SAMPLE STATUS REPORT FOR R 3942. BECHTOLD-1 STD TIME: 8/12/93 18:38 
DISPATCHED: 5/26/93 13:32 SAMPLE HAS BEEN SLURPED 

.. RECEIVED: 6/ 4/93 8:37 
:·~-

_.,. ,. WHC-SD-WM-DP-045 OUT OF GOOD CHARGE 
EXT. DETER. RESULTS OR STATUS REV 1 RANGE? ANS? CODE 

**** ******** ********************************** *** *** ****** 
8500 ACD DGST D.F. 100 E13975 
8540 u 1.00990E 02 % RECOVERY N y E13975 
8550 ICP UNDIGESTED LMCS STDS E13975 
8550 ICP 1. 00280E 02 % RECOVERY Sr N y E13975 
8550 ICP 9.89200E 01 % RECOVERY cu N y E13975 
8550 ICP 1. 02720E 02 % RECOVERY Zn N y E13975 
8550 ICP 1. 03620E 02 % RECOVERY Ni N y E13975 
8550 ICP 1.02720E 02 % RECOVERY Fe N y E13975 
8550 ICP 1. 01300E 02 % RECOVERY Ca N y E13975. · 

00::: 8550 ICP 1.07040E 02 % RECOVERY Cr N y E13975 • ~·1 

~:·· 8550 ICP 9.94000E 01 % RECOVERY Ba N y E13975 
-~; 8550 ICP 9.8-6900E 01 % RECOVERY Na N y E13975 

~~-. 
.. !<'; 8550 ICP 1. 03360E 02 % RECOVERY Cd N y E13975 
cit 8550 ICP 1. 09640E 02 % RECOVERY B N y E13975 
~-:· 

ffi; 8550 ICP 1. 02100E 02 % RECOVERY Mg N y E13975 

~' 8550 ICP 1. 02080E 02 % RECOVERY K N y E13975 
~-~it 8550 ICP 1.08000E 02 % RECOVERY Sb N y E13975 
.t~~;-r:; 8550 ICP 9.60000E 01 % RECOVERY Sm N y E13975 

8550 ICP. 9.98000E 01 % RECOVERY Pb N y E13975 
8550 ICP 9.42900E 01 %·RECOVERY Zr N y E13975 
8550 ICP 9.92100E 01 % RECOVERY Si N y E13975 
8550 ICP 9.80200E 01 % RECOVERY Al N y E13975 
8550 ICP 1. 03030E 02 % RECOVERY p N y E13975 

-:: ';: 8550 ICP 1.02520E 02 % RECOVERY s N y E13975 
8550 ICP: 1.02900E 02 % RECOVERY Ti N y E13975 
8550 ICP 1. 01820E 02 % RECOVERY V N y E13975 
8550 ICP 1.06810E 02 % RECOVERY Be N y E13975 
8550 ICP 1.06020E 02 % RECOVERY Tl E13975 
8550 ICP DIGESTED STDS E13975 
8550 ICP 9.02000E 01 % RECOVERY Zr N y E13975 

: •.·, 
.:· .. , 8550 ICP 9.98000E 01 % RECOVERY Sr N y E13975 ··.,• .. 

8550 ICP 4.23600E 02 % RECOVERY Si N y E13975 
8550 ICP l.22000E 02 % RECOVERY Al N y El3975 
8550 ICP 9.86000E 01 % RECOVERY cu N y E13975 
8550 ICP 9.91000E 01 % RECOVERY Zn N y E13975 
8550 ICP 1. 02000E 02 % RECOVERY Ni N y E13975 
8550 ICP 1. OSOOOE 02 % RECOVERY Fe N y El3975 
8550 ICP 1.54200E 02 % RECOVERY Ca N y E13975 
8550 ICP 1.04000E 02 % RECOVERY Cr N y E13975 
8550 ICP 9.23000E 01 % RECOVERY Sm N y E13975 
8550 ICP 9. 83000E 01 ··%. RECOVERY Ba N y E13975 
8550 ICP 1. 03800E 02 % RECOVERY p N y E13975 
8550 ICP 1. 04600E 02 % RECOVERY S N y E13975 
8550 ICP 1.16600E 02 % RECOVERY Mg N y E13975 
8550 .ICP 1.53500E 02 % RECOVERY Na N y E13975 
8550 ICP 9.42000E 01 % RECOVERY Pb N y E13975 
8550 ICP l.OOOOOE 02 % RECOVERY Ti N y El3975 
8550 ICP 1. 01400E 02 % RECOVERY Cd N y E13975 
8550 ICP 9.32000E 01 % RECOVERY K N y E13975 

,·,• 8550 ICP 9.82000E 01 % RECOVERY Mn 3 8 !'! N y E13975 
I 8550 ICP l.OOSOOE 02 
I • 

% RECOVERY Sb N y E13975 

' ·:. . :· '· 
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8550 ICP 9.96000E 01 % RECOVERY V 

REPORT CONTINUED ON NEXT PAGE 

WHC-SD-WM-DP-045 
REV1 

N y E13975 
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SAMPLE STATUS REPORT FOR R 3942. BECHTOLD-1 STD TIME: 8/12/93 18:38 
DISPATCHED: 5/26/93 13:32 SAMPLE HAS BEEN SLURPED 

EXT. 
**** 
8550 
8550 
8581 

DETER. RESULTS OR STATUS 
******** ********************************** 
ICP 1.01400E 02 % RECOVERY Be 
ICP 7.76000E 01 % RECOVERY Tl 
Pu239/40 1.02700E 02 % RECOVERY 

END OF REPORT WHC-SD-WM-DP-045 
REV 1 

' : :_,·. 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

*** *** ****** 
N y E13975 
N y El3975 
N y E13975 

391 
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SAMPLE STATUS REPORT FOR R 3943. BECHTOLD-1 SB-76A TIME: 8/12/93 18:39 
DISPATCHED: 5/26/93 13:44 SAMPLE HAS NOT BEEN .SLURPED 
RECEIVED: 6/ 4/93 8:37 

WHC-SD-WM-DP-045 OUT OF GOOD CHARGE REV 1 
--,, EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE 

. -~ ~ ... **** ******** ********************************** *** *** ****** .. -
8700 ACD DGST 1. 03510E 01 G/L N y E13975 
8700 ACD DGST 1. 03680E 01 G/L N y El3975 
8725 AT 3.92000E 00 uCi/G Rec N y E13975 
8730 GEA 1.66000E 00 uCi/G Rec Am-241 N y E13975 
8730 GEA 1. 05300E 01 uci/G Rec Cs-137 N y E13975 
8730 GEA 3.75000E-Ol uCi/G Rec Eu-154 N y E13975 
8730 GEA 1.69000E-Ol uCi/G Rec Eu-155 N y E13975 
8730 GEA 4.33000E-Ol uci/G Rec Co-60 N y E13975 
8740 u 8.75999E-03 G/G Rec N y E13975 

_·;_-~ 
8740 u 7.97000E-03 G/G Rec N y E13975 

--~~J' 8755 ICP-SOL 1.69000E 01 uG/G Rec Zr N y El3975 
-·m 8755 ICP-SOL 7.48000E 00 uG/G Rec Sr N y E13975. ~- 8755 ICP-SOL 2.77000E 02 uG/G Rec Si N y El3975 
,l'" 

··t:;.J 8755 ICP-SOL 3.60000E 03 uG/G Rec Al N y E13975 
·~ 

8755 ICP-SOL 9.40000E 01 uG/G Rec Cu N y El3975 ·~ 
· .. C0 8755 ICP-SOL 1.60000E 02 uG/G Rec Zn N y E13975 
--~ 8755 ICP-SOL 1.83000E 01 uG/G Rec Ni N y E13975 . t:'Ft, ·.·~· 8755 ICP-SOL 1. 17000E 04 uG/G Rec Fe N y E13975 .. _ .. 

8755 ICP-SOL 6.57000E 02 .uG/G Rec Ca .!N y E13975 
8755 ICP-SOL 3.68000E 01 uG/G Rec Cr N y E13975 
8755 ICP-SOL 5.49000E 01 uG/G Rec Sm N y E13975 

I ··.1,?'. 8755 ICP-SOL 2.71000E 01 uG/G Rec Ba N y E13975 
8755 ICP-SOL 1. 32000E 02 uG/G Rec p N y E13975 

.,-; \ 8755 ICP-SOL 1.980Q0E 02 uG/G Rec s N y E13975 
8755 ICP-SOL 2.16000E 02 uG/G Rec Mg N y E13975 
8755 IC_P-SOL 3.72000E 01 uG/G Rec Na N y E13975 
8755 ICP-SOL 4.38000E 01 uG/G Rec Pb N y E13975 
8755 ICP-SOL 2.45000E 01 uG/G Rec Ti N y E13975 
8755 ICP-SOL 5.06000E 01 uG/G Rec Cd N y El3975 
8755 ICP-SOL 9.43000E 01 UG/G Rec K N y E13975 
8755 ICP-SOL 2.61000E 02 uG/G Rec Mn N y E13975 
8755 ICP-SOL 3.26000E 01 uG/G Rec Sb N y E13975 
8755 ICP-SOL 3.87000E 01 UG/G Rec V N y El3975 
8755 ICP-SOL 5.52000E 00 uG/G Rec Be N y El3975 
8755 ICP-SOL 3.lOOOE 01 uG/G Tl El3975 
8755 ICP-SOL 1.83000E 01 uG/G Rec Zr N y El3975 
8755 ICP-SOL 7.98000E 00 uG/G Rec Sr N y El3975 
8755 ICP-SOL 4.13000E 02 uG/G Rec Si N y El3975 
8755 ICP-SOL 3.83000E 03 uG/G Rec Al N y El3975 
8755 ICP-SOL 2.06000E 00 uG/G Rec Li N y E13975 
8755 ICP-SOL 2.28000E 01 uG/G Rec Ni N y El3975· · 
8755 ICP-SOL L21000E 04 uG/G Rec Fe N y E1397S 
8755 ICP-SOL 8.19000E 02 uG/G Rec Ca N y E13975 
8755 ICP-SOL 3.97000E 01 uG/G Rec Cr N y E13975 
8755 ICP-SOL 1.32000E 01 uG/G Rec Sm N y E13975 
8755 ICP-SOL 2.83000E 01 uG/G Rec Ba N y El3975 
8755 ICP-SOL 1.77000E 02 uG/G Rec p N y E13975 
8755 ICP-SOL 2.07000E 02 uG/G Rec s 

3 !1,~ 
N y E13975 

8755 ICP-SOL 2.16000E 02 uG/G Rec Mg N y E13975 
8755 ICP-SOL 3.40000E 00 uG/G Rec As N y El3975 
8755 ICP-SOL 4.06000E 01 uG/G Rec Na N y E13975 
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8755 ICP-SOL 1.99000E 00 uG/G Rec Mo 

REPORT CONTINUED ON NEXT PAGE 

WHC-SD-WM-DP-045 
REV 1 
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SAMPLE STATUS REPORT FOR R 
DISPATCHED: 5/26/93 13:44 

3943. BECHTOLD-1 SB-76A TIME: 
SAMPLE HAS NOT BEEN SLURPED 

8/12/93 18:3-

: -~ .-, 

EXT. 
**** 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8781 
8781 
8840 
8850 
8881 

~ 
~ 

- _ .. ,-. 

DETER. 
******** 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
Pu239/40 
Pu239/40 
u 
ICP-LIQ 
Pu239/40 

WHC-SD-WM-DP-045 
RESULTS OR STATUS REV 1 OUT OF 

RANGE? 
********************************** *** 

5.0lOOOE 01 uG/G Rec Pb N 
2.05000E 01 uG/G Rec Ti N 
5.13000E 01 uG/G Rec Cd N 
1. llOOOE 02 uG/G Rec K N 
2.85000E 02 uG/G Rec Mn N 
3.22000E 01 uG/G Rec Sb N 
5.41000E 00 uG/G Rec Be N 

1.92E 00 uCi/G Pu239/240 - <1.86E 00 uci/G Pu238 
1. 97000E oo uci/G Rec N 
7. 81000E-03 G/G Rec N 

NO DUP DIGESTED DONE 
2.185E 00 uCi/G Pu239/240 - <l.88E 00 uCi/G Pu238 

GOOD CHARGE 
ANS? CODE 
*** ****·** 

y E13975 
y E13975 
y E13975 
y E13975 
y E13975 
y E13975 
y E13975 

E13975 
y E13975 
y E13975 

E13975 
E13975 

END OF REPORT 
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SAMPLE STATUS REPORT FOR R 3915. BECHTOLD-1 STD TIME: 8/10/93 12:54 
DISPATCHED: 5/25/93 8:45 SAMPLE HAS BEEN SLURPED 
RECEIVED: 6/ 3/93 13:38 

EXT. DETER . RESULTS OR STATUS 
WHC-5D-WM-DP-045 

REV 1 
**** ******** ********************************** 
5587 
8500 
8520 
8525 
8525 
8530 
8530 
8540 

.8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 
8550 

H3 
ACD 
TB 
AT 
AT 
GEA 
GEA 
u 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 

DGST 
9.03200E 01 % RECOVERY 

D.F. 100 
1.12300E 02 % RECOVERY 

OUT FOR RERUN 
9.41600E 01 % RECOVERY 
1.07440E 02 % RECOVERY Cs-137 
1.00540E 02 % RECOVERY Co-60 
1.00990E 02 % RECOVERY 
8.92000E 01 % RECOVERY Zr 
9.59000E 01 % RECOVERY Sr 
4.19900E 02 % RECOVERY Si 
1.31000E 02 % RECOVERY Al 
9.37000E 01 % RECOVERY Co 
9.50000E 01 % RECOVERY Cu 
9.51000E 01 % RECOVERY Li 
9.30000E 01 % RECOVERY Zn 
9.34000E 01 % RECOVERY Ni 
9.98000E 01 % RECOVERY Fe 
1.69800E 02 % RECOVERY Ca 
9.74000E 01 % RECOVERY Cr 
9.26000E 01 % RECOVERY Sm 
9.45000E 01 % RECOVERY Ba 
8.53000E 01 % RECOVERY P 
1.18400E 02 % RECOVERY S 
1.22800E 02 % RECOVERY Mg 
1.94800E 02 % RECOVERY Na 
9.34000E 01 % RECOVERY Pb 
9.48000E 01 % RECOVERY Ti 
9.47000E 01 % RECOVERY Cd 
1.00000E 02 % RECOVERY K 
9.14000E 01 % RECOVERY Mn 
9.35000E 01 % RECOVERY V 
9.29000E 01 % RECOVERY Be 

LMCS UNDIGESTED STDS 
9.99000E 01 % RECOVERY Sr 
9.92000E 01 % RECOVERY Co 
9.86000E 01 % RECOVERY Cu 
9.94000E 01 % RECOVERY Li 
1.00900E 02 % RECOVERY Zn 
1.00200E 02 % RECOVERY Ni 
9.92000E 01 % RECOVERY Fe 
9.71000E 01'' % RECOVERY Ca 
l.03200E 02 % RECOVERY Cr 
9.89000E 01 % RECOVERY Ba 
l.OOOOOE 02 % RECOVERY Mg 
9.84000E 01 % RECOVERY Na 
l.01300E 02 % RECOVERY Cd 
9.SOOOOE 01 % RECOVERY K 
9.62000E 01 % RECOVERY Mn 
9.98000E 01 % RECOVERY Sm 
9.78000E 01 % RECOVERY Pb 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

*** 
N 

N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
-N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

*** ****** 
y 

y 

y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

·y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

...,.,..,.. N 

.) 'j :1 

y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

E13975 
El3975 
E13975 
El3975 
·El3975 
El3975 
El3975 
El3975 
El3975 
El3975 
El3975 
E13975 
E13975 
El3975 
El3975 
E13975 
El3975 
El3975 
~13975 
El3975 · 
El3975 
El3975 
E13975 
El3975 
El3975 
El3975 
El3975 
El3975 
E13975 
El3975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
El3975 
El3975 
E13975 
El3975 
E13975 
El3975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 

N 
N 

' . ·.:• '• -.~ 
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8550 ICP 9o51000E 01 % RECOVERY Zr 

REPORT CONTINUED ON NEXT PAGE 
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3AMPLE STATUS REPORT FOR R 3915. BECHTOLD-1 STD TIME: 8/10/93 12:54 

·.: 

: .. ,· ·~' 

: :--·. ·~ . ; 
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.·:: ....... -; 

m 
i<i 
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)ISPATCHED: 5/25/93 8:45 SAMPLE HAS BEEN SLURPED 

WHC·SD-WM-DP-045 
EXT. DETER. RESULTS OR STATUS REV 1 
**** ******** ********************************** 
8550 ICP 8.95000E 01 % RECOVERY Si 
8550 ICP 9.02000E 01 % RECOVERY Al 
8550 ICP 9.80000E 01 ~ 

" RECOVERY p 
8550 ICP 1.00400E 02 % RECOVERY s 
8550 ICP 1. 00800E 02 % RECOVERY Ti 
8550 ICP 1. 00900E 02 % RECOVERY Be 
8550 ICP 9.86000E 01 % RECOVERY V 
8581 Pu239/40 1. 02880E 02 % RECOVERY 
8582 Am241 9.54200E 01 % RECOVERY 
8586 Sr90 9.56400E 01 % RECOVERY 

END OF REPORT 

.,::.· 

OUT OF GOOD CHARGE 
RANGE?. ANS? CODE 

*** *** ****** 
N y E13975 
N y E13975 
N y E13975 
N y E13975 
N y E13975 
N y E13975 
N y E13975 
N y E13975 
N y E13975 
N y E13975 

397 
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SAMPLE STATUS REPORT FOR R 3916. BECHTOLD~l SB-76A TIME: 8/10/93 8: 

. .; --- -~ 
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DISPATCHED: 5/25/93 8:47 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 6/ 3/93 13:38 

WHC-SD-WM-DP-045 
REV1 

EXT. 
**** 
5000 
5787 
8700 
8720 

-8720 
8725 
8725 
8730 
8730 
8730 
8730 
8740 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8781 
8782 
8786 
8840 
8881 

DETER. 
******** 
COMMENT 
H3 
ACD DGST 
TB 
TB 
AT 
AT 
GEA 
GEA 
GEA 
GEA 
u 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP--SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 

·IcP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
Pu239/40 
Am241 
Sr90 
u 
Pu239/40 

RESULTS OR STATUS 
********************************** 

DRY WEIGHT OF SOLIDS 
3.14000E-03 uCi/ML 
5.0lOOOE 00 G/L 

OUT FOR RERUN 
4.60000E 01 uCi/G 

= 8.6118 GRAMS TOTAL 

OUT FOR RERUN 
6.46000E 00 
2.40000E 00 
7.58000E-Ol 
1.57000E 01 
3.73000E-Ol 
l.22000E-02 
2.99000E 01 
l.30000E 01 
2.93000E 02 
5.97000E 03 
3.63000E 00 
l.52000E 02 
2.75000E 00 
2. 52000E ·02 
2.SSOOOE 01 
1.92000E 04 
9.53000E 02 
6.05000E 01 
.9. 38000E. 01 
5.03000E 01 
2.0lOOOE 02 
3.31000E 02 
3.65000E 02 
1. 16000E 02 
7.76000E 01 
4.87000E 01 
8.00000E 01 
l.65000E 02 
4.30000E 02 
6.llOOOE 01 
8.22000E 00 
2.99000E 00 
5.07000E 00 
7.0lOOOE 00 
1.JlOOOE-02 
2.69000E 00 

uci/G Rec 
uCi/G Rec 
uCi/G Rec 
uCi/G Rec 
uci/G Rec 
G/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uG/G Rec 
uci/G Rec 
uCi/G Rec 
uci/G Rec 
G/G Rec 
uci/G Rec 

Am-241 
Co-60 
Cs-137 
Eu-155 

Zr 
Sr 
Si 
Al 
Co 
cu 
Li 
Zn 
Ni 
Fe 
Ca 
Cr 
Sm 
Ba 
p 
s 
Mg 
Na 
Pb 
Ti 
Cd 
K 
Mn 
V 
Be 

END. OF REPORT 

... : . ' 
,. ··:_:• .... 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

*** 

N 
N 

N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

·N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 

*** 

y 
y 

y 

y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

****** 
El3975 
El3975 
El3975 
El3975 
El3975 
El3975 
El3975 
E13975 
E13975 
El3975 
E13975 
El3975 
El3975 
El3975 
E13975 
E13975 
El3975 
El3975 -
El3975 .,, .. 
E13975 
El397. 
El397! 
El3975 
El3975 
El3975 
El3975 
El3975 
El3975 
El3975 
E13975 
E13975 
El3975 
E13975 
El3975 
El3975 
El3975 
El3975 
El3975 
E13975 
El3975 
E13975 
E13975 
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SAMPLE STATUS REPORT FOR R 3851. BECHTOLD-1 STD 
DISPATCHED: 5/14/93 8:37 SAMPLE HAS BEEN SLURPED 
RECEIVED: 5/26/93 9:44 

WHC-SD-WM-DP-045 
AEV1 

EXT. DETER. RESULTS OR STATUS 
**** ******** ********************************** 
8500 ACD 
8540 U 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
855E> ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
85:50 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550. ICP 

-8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 
8550 ICP 

DGST D.F. 100 
1.0lOOOE 02 % RECOVERY 

DIGESTED STD 
9.16000E 01 % RECOVERY Zr 
9.96000E 01 % RECOVERY Sr 
4.00000E 02 % RECOVERY Si 
1.28000E 02 % RECOVERY Al 
9.84000E 01 % RECOVERY Cu 
1.10400E 02 % RECOVERY Zn 
1.03200E 02 % RECOVERY Ni 
9.52000E 01 % RECOVERY Fe 
1.52800E 02 % RECOVERY Ca 
1.04000E 02 % RECOVERY Cr 
1.02400E 02 % RECOVERY Sm 
9.76000E 01 % RECOVERY Ba 
1.16800E 02 % RECOVERY P 
1.55200E 02 % RECOVERY S 
1.19200E 02 % RECOVERY Mg 
2.66000~ 02 % RECOVERY Na 
1.00000E 02 % RECOVERY Ti 
9.96000E 01 % RECOVERY Cd 
6.96000E 01 % RECOVERY K 
9.60000E 01 % RECOVERY Mn 
l.OOOOOE 02 % RECOVERY V 
1.oooooE 02 % RECOVERY Be 
8.0SOOOE 01 % RECOVERY Tl 

LMCS UNDIGESTED STDS 
9.93400E 01 % RECOVERY Sr 
9.86000E 01 % RECOVERY Cu 
1.00600E 02 % RECOVERY Zn 
1.02400E 02 % RECOVERY Ni 
1.01200E 02 % RECOVERY Fe 
l.00400E 02 % RECOVERY Ca 
la05200E 02 % RECOVERY Cr 
9.81000E 01 % RECOVERY Ba 
1.00200E 02 % RECOVERY Mg 
9.61000E 01 % RECOVERY Na 
1.03100E 02 % RECOVERY Cd 
9.78000E 01 % RECOVERY K 
9.SOOOOE 01 % RECOVERY Mn 
1.01600E 02 % RECOVERY Sm 
1.07800E 02 % RECOVERY Pb 
9.36000E 01 % RECOVERY Zr 
9.39000E 01 % RECOVERY Si 
9.26000E 01 % RECOVERY Al 
1.01400E 02 % RECOVERY P 
1.02600E 02 % RECOVERY S 
l.Ol600E 02 % RECOVERY Ti 
1.00SOOE 02 % RECOVERY V 
1.02900E 02 % RECOVERY Be 
1.06400E 02 % RECOVERY Tl 

.. 
'. ::· ..•. ··.:. ~.. . : 

-::· .. · .. '; . : ·. ~. :_... : . 

TIME: 8/11/93 15:19 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

*** 

N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

399 N 
N 
N 

*** ****** 

y 

y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
El3975 
El3975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
El3975 
El3975 
E13975 
El3975 
E13975 
E13975 
El3975 
El3975 
E13975 
E13975 
E13975 
El3975 
E13975 
El3975 
E13975 
El3975 
E13975 
El3975 
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SAMPLE STATUS REPORT FOR R 3852. BECHTOLD-1 BLK TIME: 8/10/93 12: 5, 
.. DISPATCHED: 5/14/93 8:39 SAMPLE HAS BEEN SLURPED 

•.· . RECEIVED: 5/26/93 9~52 •·-~ - . 

WHC-SD-WM-OP-045 
OUT OF GOOD CHARGE 

EXT. DETER. RESULTS OR STATUS REV 1 RANGE? ANS? CODE 
**** ******** ********************************** *** *** ****** 
8600 ACD DGST COMPLETED E13975 
8640 u < 2.61000E 01 uG/ML N y E13975 
8650 ICP < 7.00000E-03 uG/ML Zr N y E13975 
8650 ICP < 3.00000E-03 uG/ML Sr N y E13975 
8650 ICP 9.47999E-02 uG/ML Si N y El3975 
8650 ICP < 3.70000E-02 uG/ML Al N y El3975 
8650 ICP .< 4.00000E-03 uG/ML Cu N y E13975 
8650 ICP 2.38000E-02 uG/ML Zn N y E13975 
8650 ICP < 1. 30000E-02 uG/ML Ni N y E13975 

-® 8650 ICP < 1.50000E-02 uG/ML Fe N y E13975 
:i::-,aJ 8650 ICP 3.32000E-Ol uG/ML Ca N y E13975 
-~ 

8650 ICP < 9.00000E-03 uG/ML Cr N y E13975 -~ 
c::_,_-··.r.· 8650 ICP < 9.39999E-02 uG/ML Sm N y E13975 
!µ••· 

8650 ICP < 3.00000E-03 uG/ML Ba N y El3975 -~-
~ 8650 ICP < 4.60000E-02 uG/ML p N y E13975 m 8650 ICP 8.44999E-02 uG/ML s N y E13975 e' ... ~ 

·•-~· 8650 ICP 3.41000E-02 uG/ML Mg N y El3975 
8650 ICP 2.23000E-Ol uG/ML Na N y El3975 

:_,~·-· .• 
8650 ICP < 3.00000E-03 uG/ML Ti N y E13975 
8650 ICP < 6.00000E-03 uG/ML Cd N y El3975 
8650 ICP < 1.16000E-Ol uG/ML K N y El397! 
8650 ICP < 3.00000E-03 uG/ML Mn N y E1397! 
8650 ICP < 1.00000E-02 uG/ML V N y E13975 
8650 ICP <.3.00000E-03 uG/ML V N y E13975 
8650 ICP < 1. 64000E-01 uG/ML Tl El3975 

·: ., ... 
'.:.; END OF REPORT 

.. , ~. ~ , 
. ~ . : :-
:·•·.· 

-•.•:_ 
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SAMPLE STATUS REPORT FOR R 3853. BECHTOLD-1 SB70E TIME: 8/10/93 
DISPATCHED: 5/14/93 8:41 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 5/26/93 9:52 

WHC-SD-WM-DP-045 OUT OF GOOD 
EXT. DETER. RESULTS OR STATUS REV 1 RANGE? ANS? 
**** ******** ********************************** *** *** 
8700 ACD DGST l.00640E 01 G/L N y 
8740 u 8.17000E-03 G/G Rec N y 
8755 ICP-SOL 1. 86000E 01 uG/G Rec Zr N y 
8755 ICP-SOL 8.91000E 00 uG/G Rec Sr N y 
8755 ICP-SOL 8.97000E 02 uG/G Rec Si N y 
8755 ICP-SOL 4.23000E 03 uG/G Rec Al N y 
8755 ICP-SOL l.30000E 02 uG/G Rec Cu N y 
8755 ICP-SOL l.92000E 02 uG/G Rec Zn N y 
8755 ICP-SOL 2.l0000E 01 uG/G Rec Ni N y 
8755 . ICP-SOL 1.43000E 04 uG/G Rec Fe N y 
8755 ICP-SOL 6.35000E 02 uG/G Rec Ca N y 
8755 ICP-SOL 5.52000E 01 uG/G Rec Cr N y 
8755 ICP-SOL 7.21000E 01 uG/G Rec Sm N y 
8755 ICP-SOL 3.27000E 01 uG/G Rec Ba N y 

. 8755 ICP-SOL 1. 53000E 02 uG/G Rec p N y 
8755 ICP-SOL 2.04000E 02 uG/G Rec s N y 
8755 ICP-SOL 1. 72000E 02 uG/G Rec Mg N y 
8755 ICP-SOL 6.35000E 01 uG/G Rec Na N y 
8755 ICP-SOL 6.21000E 01 uG/G Rec Pb N y 
8755 ICP-SO~ l.89000E 01··uG/G Rec Ti N y 
8755 ICP-SOL 6 •. 41000E 01 uG/G Rec Cd N y 
8755 ICP-SOL 4.42000E 01 uG/G Rec K N y 
8755 ICP-SOL 3.17000E .02 uG/G Rec Mn N y 
8~55 Ic.P-SOL 4.55000E 01 uG/G Rec V N y 
87'55 ICP-SOL 6.87000E 00 uG/G Rec Be N y 
8755 ICP-SOL 3.95000E 01 uG/G Rec Tl 

END OF REPORT 

·.- .''··: ·. 

8: 7 

CHARGE 
CODE 

****** 
El3975 
E13975 
El3975 
El3975 
E13975 
El3975 
El3975 
El3975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 .· '.1 
E13975 
El3975 
El3975 
El3975 
·El3·975 
El3975 
El3975 
El3975. 
E13975 

40i 
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SAMPLE STATUS REPORT FOR R 3975. BECHTOLD-1 STD TIME: 8/10/93 12:5( 
DISPATCHED: 6/ 7/93 9:47 SAMPLE HAS BEEN SLURPED 
RECEIVED: 6/10/93 13:48 

-.. : WHC-SD·WM-DP-045 OUT OF GOOD CHARGE 
-.· .. ::· -{ EXT. DETER. RESULTS OR STATUS REV 1 RANGE? ANS? CODE 
-:-.-_~---~ i **** ******** ********************************** *** *** ****** <: :~:-:\ 

·.·-.' 2223 H+ L42000E 00 M N y El3975 .. ·, 
3411 Pu OUT FOR RERUN :·.:,~{{ El3975 
3411 Pu 91.5% El3975 

;-; 8500 ACD DGST D.F. 100 El3975 ·-.·.-·l 
.- . -~~ 8520 TB 1. 02090E 02 % RECOVERY N y E13975 

·-· -~ 8525 AT 8.83200E 01 % RECOVERY N y El3975 
__ .. ,_, 8530 GEA 1.04000E 02 % RECOVERY cs-137 N y El3975 
.,. 8530 GEA 1.02000E 02 % RECOVERY Co-60 N y El3975 

~540 u 1.0lOOOE 02 % RECOVERY N y El3975 
8550 ICP UNDIGESTED LMCS STDS E13975 

:-·~ 
8550 ICP 9.71000E 01 % RECOVERY Sr N y E13975 .. :·f~:t ·.·:-~o 8550 ICP 9.72000E 01 % RECOVERY Ni N y El3975 

.·•:}t;,;\- .8550 ICP 9.58000E 01 % RECOVERY Fe N y El3975 
8550 ICP 9.64000E 01 % RECOVERY Ca N y El3975 
8550 ICP 9. 6800.0E 01 % RECOVERY Cr N y El3975 
8550 ICP 9.58000E 01 % RECOVERY Mg N. y E13975 ,·:1 

'~4-;":) 8550 ICP 9.57000E 01 % RECOVERY Na N y E13975 
--~- 8550 ICP .9. 51000E 01 % RECOVERY Cd N y El3975 

8550 ICP 9.58000E 01 % RECOVERY Mn N y E13975 
8550 ICP. 9.44000E 01 % RECOVERY Sb N y E13975 
8550 ICP 9.82000E 01 % RECOVERY Nd N y El397f 

. -~,, 

8550 ICP 9.94000E 01 % RECOVERY Sm N y El397! , .. 
. . ~-- .; 

8550 ICP 9.lOOOOE 01 % RECOVERY. Ag N y El397:. 
8550 ICP 9.58000E 01 % RECOVERY Pb N y El3975 
8550 ICP 9.67000E 01 % RECOVERY Zr N y El3975 
8550 ICP 1.00900E 02 % RECOVERY Si N y El3975 
8550 ICP 9.32000E 01 % RECOVERY Al N y El3975 

... :-:::..: 8550 ICP 1.04900E 02 % RECOVERY p N y E13975 
8550 ICP 9.50000E 01 % RECOVERY s N y E13975 
8550 ICP 9.58000E 01 % RECOVERY As N y El3975 
8550 ICP 9.62000E 01 % RECOVERY Mo N y E13975 
8550 ICP 9.60000E 01 % RECOVERY Ti -N y El3975 
8550 ICP 9.85000E 01 % RECOVERY Be N y E13975 
8550. ICP 9.42000E 01 % RECOVERY Tl N y El3975 

\~;!_ 8581 Pu239/40 1.01200E 02 .% RECOVERY N y El3975 
,'> ·, 8582 Am241 OUT FOR RERUN El3975 
~··-.. j 

8582 Am241 l.12700E 02 % RECOVERY N y El3975 
.. 

8582 Am241 l.28850E 02 % RECOVERY N y E13975 -r:>;/ 
8586 Sr90 8.90200E 01 % RECOVERY N y E13975 

. . ... ,.~; 

END OF REPORT 
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SAMPLE STATUS REPORT FOR R 
DISPATCHED: 6/ 7/93 9:51 
RECEIVED: 6/10/93 13:48 

3976. BECHTOLD-i SB-77A TIME: 
SAMPLE HAS NOT BEEN SLURPED 

8/13/93 9:54 

EXT. DETER. RESULTS OR STATUS 

WHC-SD-WM-DP-045 
REV 1 OUT OF GOOD CHARGE 

RANGE? ANS? CODE 
**** ******** ********************************** *** *** ****** 
2223 
3411 
3411 
5002 
5002 
5002 
8700 
8720 
8725 
8725 
8730 
8730 
8730 
8730 
8730 
8730 

· 8740 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8750 
8781 
8782 
8782 
8786 
8881 

-· .. ; 

H+ 
Pu 
Pu 
APPEAR 
APPEAR 
APPEAR 
ACD DGST 
TB 
AT 
AT 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
u 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP_;LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
ICP-LIQ 
Pu239/40 
Am241 
Am241 
Sr90 
Pu239/40 

2.llOOOE 00 M N 
OUT FOR RERUN 

2.32000E 02 uCi/g 
MIX, 5% SOLIDS, COLOR BROWN, OPAQ 

Phase 1, 260ml Total Volume .. 265gms solids 
.0731 gms solids (dry) Digested into 100ml 
1.46200E 00 G/L N 
5.99000E 03 uci/G N 
3.63000E 02 uCi/G Rec N 
3.71000E 02 uCi/G Rec N 
1.96000E 02 uCi/G Rec Am-241 N 
1.46000E 03 uci/G Rec cs-137 N 
1.48000E 00 uCi/G Rec Cs-134 N 
1~37000E 01 uCi/G Rec Co-60 N 
3 •.~1500if or '.fiCi'/G :R~C,:, .-E;~:-'.,,1.,51:i,. ,: '"''• N 
1. 81300E 01 uCi/G Rec . :Eui,-·1:5.5:.it·? / N 
5.87000E-oi G/G_Rec ,. - . N 
3.lOOOOE 03 ug/~ reb~ Zr 
1. 070:00E;; 02 ug/g rec. Sr 
3. 36000E' 04 ug/g rec. Si 
2.70000E 02 ug/g rec. Ni 
5.21000E 03 ug/g rec. Ca 
1.91000E 03 ug/g rec. Cr 
1.32000E 03 ug/g rec. Nd 
8.38000E 03 ug/g rec. Sm 
3.24000E 02 ug/g rec. Ba 
4.36000E 03 ug/g rec. P 
5.34000E 03 ug/g rec. S 
2.76000E 03 ug/g rec. Mg 
1.13000E 02 ug/g rec. As 

5.70000E 02 ug/g rec. Na 
6.35000E 01 ug/g rec. Mo 
l,89000E 02 ug/g rec. Ag 
3.17000E 03 ug/g rec. Pb 
3.55000E 02 ug/g rec. Ti 
2.67000E 02 ug/g rec. Cd 
l.33000E 03 ug/g rec. Mn 
2.04000E 03 ug/g rec. Sb 
7.93000E 01 ug/g rec. Be 
3.00000E 03 ug/g rec. Tl 

2.48000E 05 ug/g rec. Al 
J.31000E 05 ug/g rec. Fe 
2.77000E 02 uci/G Rec N 

OUT FOR RERUN 
l.72000E 02 uCi/G Rec N 
3.32000E 02 uCi/G Rec N 
2.74000E 02 uCi/G Rec N 

END OF REPORT 

''· .. 
.-· '..''.·:· ..... _ .. ..,. 

. ·. : ' ~- .. 

y 

y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

y 

y 
y 
y 

• ,: •• '> • 

... 

El3975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E11457 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975. 
E13975 
E13975 
El3975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
El3975 
El3975 
El3975 
E13975 
E13975 
E13975 
E13975 
El3975 
El3975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
E13975 
El1457 

403 
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WHC-SD-WM-DP-045 . 

DC\/ ,t 

WESTINGHOUSE HANFORD COMPANY 

222-5 LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No. Customer ID: · 

/{J 9 / ~ SB- 7~ q_ 

·,.··,._: 
;~·- -~-- -'.~ 

Analysis: Q , j J ~ -f: 
C../ fo/eJ /d 11 

Sample Prep:J · J I ,,er;, 

Instrument: Sk fol{f9S Procedure/ Rev: {a.-soS~ m /~ (3-[ 

Technologist: j,"//syl~ WllJ/JJ: Date: 0~~03- 7j tf'P ll-
~-~J-q_; 

Starting Time: aiao Temperature 9.5 0 

Ending Time: /SDO Chemist: Juf G.r;ff.;~.1[ 

Comments: 

Description Lab ID Description Lab ID 

1 .r.M;J ~w-s ditt{ s~\ ✓i:.t{ R.391.s--uoo 11 

2 .Scz>q/l- fl....Jr1~-i700 12 

3 
I 

13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

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

I..MCJ ciutS-i,I. /'{)./ 16-.B / ;.tJ ~t /.3 AJ/0-.B f./J ~t 1-_!.61'6-.B / ;.tJ ~ (_ /OrJ t1l 
l 

1 -

405 

A-6000-881 (03/921 

.. ·- ·---·.·.-··-•--.--•· '·---··---.---· ···-·- ·-- ····-•. ·-·--~-... . .... __ ... 
~ ;· ':,... . ' . . . . . .- .. ·.... ·:). . . • .. _. .... -. ~~- ... . . 

.·. :-.. ... >;·'. . .- ·->· ·.;, ·, .. 
.· '••-

J:,_, .•· ,•, ... ·• 

. .. ·. ·;•'· 
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_.--.,. 

ACID DIGESTION ANALYSIS 
WHC-SD-WM-DP-045 

REV1 

S.ual No S1mp1e Poml D•t• Time l•auea Pno,11r 

H 3915.-8500 BECHTOLD-1 5-25-93 8:42 18 
Oe111nuneuun Mflll1noellSl• nc:11,uJ A11ull Unlla C""•V• COde Ae1un1 

ACD DGST LA-505-159 % RECOVERY E13975 0 
S.mple Si,e Cu110me1 10 

? 

LMCS CHECK SAMPLE LMCS ID ___ _ 

,.,,..~ /()IJ ~, 
vr- ----/(Jc) 

,/ -lr1 I .. 

0.1e T,n,. Comp••••a 

/-..7-

406 
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:··· ; . ;--:· -~ 

. :':_-; 
·,,_~/(-!: 

\i 
)_~ 

·.?:::·.J 

·; j' 

·, 
. ,.: 

S.n•I NO 

WHC-SD-WM-DP-045 

ACID DIG~~~~ ANALYSIS 

S.mple Pooni Time l•auad 

R 3916.-8700 BECHTOLD-1 5-25.-93 8:45 
Malhod/Slond•rd RHYII unu, 

ACD DGST LA-505-159 G/L E13975 
Simple SI•• Cut1om•• 10 

? - .r(J , I 0() SB-76A 
Rem••••· CiiilCuhll1on1 ,uua· 

I.$"() If¼_ 
JAR ID# 
GRAMS SAMPLE ,. Ce I~ 1 /t)O.,/ - ..r. 0 IO~/./ 
VOLUME ON 
COMPLETION ,loo/ 

HII HII 

o.,. T,ni. Complalad 

-.J- t:J ..:r f ti v 

An,llrsl • 4 
I 

..... =-

____ .......... __ __....., .. , .. _ .. , .. ,-........ ----, 

SEQUENCE i : 65 
WT 1: 0. 0000 

~ \JT 2: El, 5010 

··,ttET WEIGHT: 

0,5010 GRAMS 

05✓-,H,'93 @ 23: 08: 53 ............ - ............... ~ ....... . 

.. 

BEST AVAILABLE COPY 

18 
Re1un1 

0 

·_·:~·, ... ~--:- ~ .. ---·-· ---...... ·---~--, .. - ................ ··••·· 

"',.., .. -

I 



·.· ... 
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....... ,. 
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WHC .. SD-WM-OP-045 
REV1 

Lab Segment Serial No. 
)~ 

Analysis: 
J-/3 

lnsrrumenc: 

Technologist:-14 .-n e,(~ 
Starting Time: o ( IJ"') 

Ending Time: 

WESTINGHOUSE HANFORD COMPANY 

222-S l.ASORA TORY 

ANAL YTlCAL BATCH 
Customer ID: 

"5~ - 7£44 
Sample Prep: 1-/l.•vJ .J.. 

Cd M c.,,C. J,,, e. e, r 

Procedure/ Rev: L4 2 ,t ~ Jl-..f 

Temperature z '{.J '-

Chemist: • &rl-~ ~ 

... ,· ... : 

Comments:---------------------------------

Description Lab ID .. Description Lab 10 

1 ~1C\L(':-"551"j t 1 
. -INITIAL LMCS CHECK STD 

2 REAGENT BLANK µII+ 12 • 
3 f 4.-in/Jl-r. '1-t:t,eo.-r;-z,7 ,~ . 
4 14 -

5 15 

6 16 

7 17 

8 1a 

9 19 I 
I• 

10 20 

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

Type and AliQUOC Vol. and Aliquot Vol. .. Aliquot Vol. Standard 

l.....m, i, .1~~s, ,,.~,,,,.1 J .,J 
. 

. 

I 
4iHS 

I 
L ________ ..;... _________________________ "::.:;;,;oo~I0-• 1111111 10~1•1'1 

.... 
-···:·,·· . -:··:-

. : ~· ... 



. - ···-•-.: 

·: .. , 

WHC-SD-WM-DP-045 
REV1 

TRITIUM ANALYSIS - UNDIGESTED SAMPLE 

, __ 

Set1~I No Sample Pooni Dalo Tima Issued 

R 3915.-5587 BECHTOLD-1 5-25-93 8:42 
Oe1e,mma11un Me1noe1,s1anaa1d Charge Codo 

H3 LA-218-114 % RECOVERY E13975 
Samplo S.10 Cu1tomer ID 

? ,J STD 
Remarlls., C•lcu1111on1, Raauns· 

EDP R907 ENVSTD 
S1'D#3!1»SI RESULT • ~ 1 -z, 

STD VAL., 71/I %REC 90.;zf 
/,{4 :J..•:f. 

- ~..,-.Q -. ,4'1l-l 

Analyse• 4 Analyal • ~ 

Dale Tim• Compltned 

l,-, . .,'J 

S.11•1 NO Sample Poin1 • o.,. Tim• lllued 

R 3916.-5787 BECHTOLD-1 5-25-93 8:45 
De1erm11141110n R•sull Um1I Charge Code 

H3 LA-218-114 uCi/ML E13975 
Sample S,ie Cus1omer ID 

? SB-76A 
Reme,11.s, ~lc:uU1110n1. Rosu111· 

COUNT AS uCI/L 

_!. ,~-~7 
-: 1,1'?<' ~4--

.,. ''"'" ... 

T,n .. Compl• led 

Joa-. 

BEST AVAILABLE COPY 

18 
Re1un1 

0 

P11only 

18 
R•n,n1 

0 

·-· ··:. -- , .. ,··-· ... ......... -::.: -:---.... -~- ........ . 
. ,.,. 
·' 



:· .. ~,· -.· .. :,.-

· .. -_-}< i 

·.·,_ ,·. 

' :·.': .. -,~_ . 

. -· . -: · .. ~' . ,. .. ·· 
., .. 

- - .. , •. ·. _:_~ .. _.. -,.· : 

D.fi..9t/£ 
USER: 1 
F'FiESET TI 1··1E 
D1'.:!T 1; CALC 
COUNT Bu .. ,1,1K 
T\,<JO PHASE 
SCHffll_LATCli~: 

Lii=:..'1..,,,?Err_ 
COMMENT: 

'50. 00 

~- 1-'l:I 
WHC-SD-WM-DP-04S 

REV 1 
3 JUN 1993 14~19 

LOl.;J LE'Y'EL 

SL DPM H# :YES 
YES IC# ~ NO 
YES AQC : NO 

LIQUID LUMEX~YES 

SAMPLE Rl:::F'EATS ~
REPL I CiCi TES 

.1 
1 

CYCLE REPEATS: 1 
LOW SAMPLE REJ: 0 

YES HALF LIFE CORRECTION DATE~ 

l=<S232 

none 

If'::JOTOF'E 1 ~ H3LL ½ERROR: 0.00 r=t~CTOR ~ 1. 0000 .B l<C·3 • E:L!B ~ 

BACKGROUND QUENCH CURVE~ Off COLOR QUENCH 

lluench l_imi ts Lm,1~ 56.611 H.i.gh:246 .. 80 

SAM F'OS 
NO 

Til"IE H:tF 1-:9:::::::-._Lb_ H3LL 
MIN CPM ½ERROR DF'M 

.. -:r" ~, 
.!. . ..:, u / c:, 7u65 27.59 

CORRECTION: Off 

H3LL LUMEX 
EFF-1 '.1/. 

.4r._?.,88 0,,27 

: ELJ J. I 

ELAF'SED 2F' 
TIME 

51 u 5~7 50.00 84.7 
Blank Average DF'M for- H3LL 27.59 COEF. OF VAR: 0.000 

:"2 *;·:(·-4 
6:52, 4,S 

34:33 .. 86 
L11 
0 .. 48 

1492.04 
6960.97 

--~~ 2 :1 9 ..:.1. 
.,q.•-=; .. 8~1 

()" ()!.1-

0 II ()1 
1Ci3 .. :=,4 2F' 

4!0 
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REV 1 
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. , 
;:.; 

'.,:1 
.·. -_ . -~ 
'l-•••• 

. ·. :. ~'i 

I WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY WHC-SO·WM-QP-045 
ANALYTICAL BATCI-I REV1 

lffb Segment Serini No. Customer ID: 
5.1,_ 1 ~ a_ le ~7/5- (; Bechl-.-,/cJ ·----

/\nnlysis: Sample Prep: _ 
ICP Ac~ d l);Qcs-f 

0 

l11stru111r111t: \-IB39939 Procedure/ Rev: L/\-505-151 /0-0 

Technologist: T. /\. FR/\ZIER ~ Date: /p(3/93 
Stmting Time: l'-f-"JS- Temperature N/A 

Ending Time: /S."Jo Chemist: 8. WELS 

Comments: 

Description Lob ID Description Lab ID 
··---

1 J_J,)1 TIAL- £e,c.s p,c SJD R.n1s-~s-s() 1 1 
--·- -· 

7- J tfJ I-INO 1 i:.eo.c.. R)Ai.JK ·- -- - - 12 

3 BeH,id 
V 

13 . S:.4,.--. s,r-7bA. ~.ri/(.-8~ ' 
4 ]M H1vOJ 2.er,J ·BJ.fo ls: --- 14 

-
5 1t-:· I , Lrrc.s U,...J · . , 11\ ... ~- - 15 ~- ---
6 

Q ~ 16 
---· -7 17 
·-

8 18 
- -

9 19 
. 

10 20 

Stm1dmd Primmy Book l'Jo. Second Book No. Third Book No. and Final Vol. of 
Type arid Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

1crssn /~/\);{)C. £::,111.E<J: ----···· 
IC!'SST2 

---· ---- fJ::lP..t.Jxil n,1<.ec., 
ILPSST3 1/otv!OA t;i,&Gq-

··--

. ·•···---

------

. . 
'¼ .1 ' 

·-·--

A-G000-881 (03/921 

-·-: . ~-:.-; .·· -,·,,,_; . 

. :· , ... -~, .. :-.. <:._: 
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WHC-SD~WM-DP-045 
REV1 

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION 

Se1111 No. S.mple Point D•lu 

R 3915.-8550 BECHTOLD-1 5-25-93 8:42 
Me1nod1SIandau1 Resull Unils Ch.uge CO<la 

LA-505-151 % RECOVERY E13975 

Aam111Ls, C•ICUlil&OnS, fl1H,ulls 

lat STD Digested 
UilJ!;--o1JJ,J 

'ia111,~c. 
~~B'liA 
Jt.JJ1~p, 

Hrs 

Ta nae Comple&ed 

/5: ']D 

Cusloma, ID 

STD 

Analyst· l AnalySI • 4 

. Hr$ Hrs 

BEST AVAILABLE COPY 

. ". ·-i:'< .-_, .. ·. -: ·:.'· 

.,, .. 

~· _,_- ~·.' •. ' '· ' . :-:; . 

Pr10111y 

18 
Aaruns 

0 

. ,·,,_, ... . . . 

413 
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WHC-SD-\'VM-OP-045 
REV 1 

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION 

Sa,111 No. Sampltt Poml Time l11uad P110rily-

R 3S16.-8755 BECHTOLD-1 5-25-93 8:45 18 
Oere,m,n•uon M,unoc:i, Slandard Cna,go Co<lo Ru1un1 

ICP-SOL LA-505-151 uG/G Rec E13975 
Sample s,,o 

Remarks. Ca1cu u>ns, Rusun,· ) 
'Zr 1.soe ';}. /s. 01().::.2,C"~ /14:/J N., 

Sr (,,.SJeu;,aJo.,. 1.10~1 

S ,' / • 'f 1.:,ic 3/S",OJ(J::. z .'1~E.·";),_ 
A I z.c;~i'ie11~.o,o:.s,c,..;c.3 

m,, 

. AnalySI ·3 

~' I c;'lE~k.o,~~ '/. 3ocdo 

3' .o1.t, £~ J~.Cf<F; (.,,. II E. I 

'1.t2€1/~.u1D-::: g:d'>~ 

Cu110mur 10 

SB-76A 
Co ,?.u,)5,c'Jli>~3.t,,3. 
Ci.i l, t.1 E.J/5,011): J.S~e~ 
Li J. 3.a1:.,1s.01o=J,,5" 
2 "? J. ?..L.-S-e-3/~.o,o::~.SQ.£~ 
N' J.<JJE;J.JS.u10= ~ .&ScJ 
F--c 't)o?. sae'f/S:,o,o.::J.,;},e'/
c q -~ .,1111::1 J-t, 0/0;. Ci. !;:f,£Q.. 

Analysl • 4 Analytl • S 

BEST AVAILABLE COPY 

-···-··· ·- ---·- ···--•- . .... . ;· •.. 

0 
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I. ,· 
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-

WHC-SD-WM-DP-045 
REV 1 

Identity 1: SST1 Identity 2: Quality Control 2:27 PM June 3, 1993 
Task name: ALL_SIM 
Sample Weight: 1.0000 Solution Volume: 1.00 
On-Peak Integrations: 3 Off-Peak Integrations: 

,. . 
•••m••m•oamo•••a•ma••-••••••••a•••a••••••••••••••••••••••••••m•••••••• 

Zr -.J Sr Bi Ta Sn Si Al 
(ppb) (ppb) (ppb) Cppb) Cppb) (ppb) (ppb) 

Mean -6.823 9992.576 ,65.679 -5.488 4882.685 -23.583 -115.931 
S.D. 2.050 15.135 33.819 12.345 34.709 6.063 · 12.871 
" R.S.D. 30.048 0.151 51.491 224.936 0.711 25.708 11.102· 

-..J Co· " "'Li ~ Zn 
......., 

Ni cu la Eu 
(ppb) Cppb) Cppb) (ppb) (ppb) (ppb) (ppb) 

Mean 9916.774 4930.034 9938.286 10093.887 5013.201 -4.921 1.108 
S.D. 51.304 2.253 8.905 28.013 23.438 5.916 0.499 
% R.S.D. 0.517 0.046 0.090 0.278 0.468 120.213 45.062 

-' Ca --.J Cr Nd u Ce Sm ..._, Ba 
Cppb) (ppb) (ppb) (ppb) Cppb) (ppb) (ppb) . 
9714.101 5159.354 ·104.962 680.181 2.668 94.211 9890.213 

· 1.320 16.825 9.284 182.396 28.125 39.862 11.085 
0.014 0.326 8.845 26.816 1054.008 42.312 0.112 

s ...J Mg. As ....,. Na Mo Se Ag 

p Cppb) Cppb) Cppb) Cppb) (ppb) (ppb) (ppb). 
.'Mean i: 102.374 · 5003.012 26.156 984.4.660 -0.449 ·454.404 I 3.375 

' s.o. 7.469 • 14.979 7.126 7.680 2.909 21.048 1.377 
% R.S.D. 7.296 0.299 27.245 0.078 647.691 4.632 40.804 

Ti .-.J Cd B ......, K "Mn- Sb V 
(ppb) Cppb) Cppb) (ppb) . (ppb) Cppb) Cppb) 

Mean -0;724 10130.647 5363.998 4898.200 4810.669 5154.924 4.·109 
S.D. 0.997 104;200 15.718 27.196 12.057 82.696 1.591 
% R.S.D. 137.789 1~029 0.293 0.555 0 .• 251 1.604 38.710 

Tl 
(ppb) 

Mean -32.280 
S.D. 86.206 
% R.S.D. · 267.053 

• • • • •• • • . ._ ••a•••••'··•••••.,••••••••••·•• •• • • • • • • • • • • • • • •• • • •• • • • •• • • • • • • • 

SIGNATURE BELON REPRF.SEN'l'S amMICAL TECHtl)LQGIST/CHF.MIST mAT 

.· 1o/1/q3 

- ·•---;. ~: ::: - ·, 

w 
(ppb) 

-3.261 
4.166 

127.737 

Vfe 
(ppb) 
4960.682 

16.547 
0.334 

p. 

Cppb) 
22.032 
6.332 

28 •. 739 

Pb 
(ppb) 

32.271 
11.170 

. 34.613 

Be 
,(ppb) 

0.847 
· 0.485 
57.279 

415 



.).?'.) 
\.\~":i 

\~: 
.·-~~ 
·wA 
.}\\;; 
-·· ~-- . :.1 
--:; _ _.·;.; .. (,• 
_,~:r} 

• • : •• c" ~: 

Identity 1: SST2 
'ask name : ALL_SIM 
,ample Weight : 

Identity 2: Quality Control 

1.0000 Solution Volume: 
on-Peak Integrations : 3 Off-Peak Integrations 

2:29 PM June 3, 1993 

1.00 

-----------------------------------------------------------------·.----

Mean 
S.D. 
¾ R.S.D. 

Mean 
S.D. 
¾ R.S.D. 

Mean. 
S.D. 
¾ R.S.D. 

Mean ,.D. 
¾ R.S.D. 

Mean • 
s.li. 
% R.S.D. 

Mean 
S.D. 
¾ R.S.D • 

Zr 
(ppb) 
-66.552 

2.779 
4.176 

Co 
(ppb) 

2.965 
1.002 

33. 785 

Ca 
(ppb) 

30.541 
0.627 
2.055 

s 
Cppb) 

38.670 
1.605 

. 4.150 

Ti 
(pp~) 

-2.947 
0.559 

18.977 

Tl 
(ppb) 
-49.400 
24.695 
49.990 

•-;·_ ~--· .. ., -;·~- ·. 
·.,·· 

' ;_,_,.-,;:,:.· 
.. · · ... 

Sr 
Cppb) 

1.586 
0.331 

20.862 

Cu 
(ppb) 

14.361 
0.638 
4.441 

Cr 
(ppb) 

9.823 
2.873 

29.249 

Mg 
(ppb) 

3.915 
0.250 
6.383 

. Cd 

(ppb) 
5;869 
2.113 

35.992 

Bi Ta Sn 
(ppbl (ppb). (ppb) 
5104.786 -2.662 9.684 

49.347 8.589 12.379 
0.967 322.661 127.823 

Li in Ni 
(ppb) (ppb) (ppb) 

2.938 76.347 5.611 
0.437 1.919 3.222 

14.860 2.513 57.424 

Nd u Ce 
(ppb) (ppb) Cppb) 
5065.481 3343.056 5269.794 

20.985 46.104 17 .182 
0.414 1.379 0.326 

As Na Mo 
(ppb) Cppb) (ppb) 
·45.926 15.870 -5.018 
'15.203 3.899 2.425 
33.103 24.566 48.321 

B IC Mn 
Cppb) (ppb) (ppb) 

7.801 11.036 -·o.948 
2.418 47.870 0.177 

30.997 433.744 18.682 

- --~- .. 
,::-~·-. ://; 

WHC-SD-WM-OP-045 
. REV1 

Si Al w 
(ppb) (ppb) (ppb) 
-61.002 285 .137 13.084 

3.478 3.008 ' 6.402 
5.701 1.055 48.932 

La Eu Fe 
(ppb) (ppb) (ppb) 
4968.192 4868.817 14.089 

4.990 12.965 2.219 
0.100 0.266 15. 753 

....,_; Sm Ba p 

(ppb) Cppb) (ppb) 
4993.615 4.006 65.537 

8.468 0.297 21.932 
··-·-,, 

0.170 7.402 33.465 '• :j 
., 

Se Ag -.....; Pb 

(ppb) (ppb) (ppb) I 

59.356 4726.443 4890.109 
4.925 14. 775 42.245 
8.298 0.313 0.864 

Sb V Be 
(ppb) (ppb) (ppb) 
-70.331 27.223 0.847 
24.154 0.621 0.485 
34.344 2.280 57.279 

416 



Identity 1: SST3 Identity 2: Quality Control 2:31 PM June 3, 1993 
Task name: ALL_SIM 
Sample Weight : 1.0000 Solution Volume: 1.00 
On-Peak Integrations : 3 Off-Peak Integrations 1 

Mean 
S.D .• 
% -R.S.D. 

Mean 
s.o. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

Mean 
S.I). 

% R.S.D. 

Mean 
S.D. 

% R.S.D. 

V Zr 

(ppb) 
9515.898 

25.137 · 
0.264 

Co 
(ppb) 
-12.710 

0.809 
6.365 

Ca 
Cppb) 
-10.893 

0.104 
0.959 

...J s 
(ppb) 

. 5017~857 
6~990 
0.139 

-J Ti 
(ppb) 
5042.501 

8.64,1 
0.171 

Tl 
(ppb) 

Hean 5239.082 
S.D. 

''f % R.S.D. 
12.084 . 
0.231 

Sr 
Cppb) 

1.721 
0.113 
6.565 

cu 
Cppb) 

~.786 
0.528 
6.005 

Cr 
Cppb) 

11.104 
1.357 

12.219 

Hg 
(ppb) 

2.416 
0.000 
0.000 

Cd 
(ppb) 

-8.111 
2.117 

26.096 

Bi 
(ppb) 

·1725. 766 
13.074 
0.758 

L.i 
(ppb) 

2.304 
0.704 

30.537 

Nd 
(ppb) 
-128.579 

14. 126 
10.986 

As 
(ppb) 
4879.063 

32.474 · 
0.666 

B 

(ppb). 
7.055 
1.416 

20.069 

Ta 
(ppb) 
9754.552 

45.906 
0.471 

Zn 
Cppb) 

-8.146 
·o.442 
5.430 

u 
Cppb) 
911.559 
· 18.602 

2.041 

Na 
(ppb) 

10.053 
5.706 

56.761 

IC 

(ppb) 
29; 130 
26.289 
90.247 

Sn 
Cppb) 

10.292 
9.621 

93.480 

Ni• 
Cppb) 

-6.199 · 
5.306 

85.602 

Ce 
Cppb) 

55.742 
12.469 
22.369 

Ho 
(ppb) 

10297.830 
33.103 
0.321 

Mn 
Cppb) 

0.857 
0.000 
0.009 

•-••-••••.•••••• ••• ••••• • • ••••ooa••• •••••••• ••• •••••• •• • •••••--• ... • •••• • •• •,• 

.-; .... 
. ~ ~ 

. '~ .. ·. ,~- ·,: 
-.(/·:. 

· ' WHC-SD-WM-OP-045 
REV1 

"Si 
(ppb) 
8950.510 

45.707 
0.511 

La 
(ppb) 

-8.235 
2.944 

35.752 

Sm 
(ppb) 
-144. 703 

17.268 
11.933 

Se 
(ppb) 
4841.899 

37.339 
0.771 

Sb 
Cppb) 
-110.261 

14.214 
12.892 

'-' Al 
(ppb) 
4509. 751 

9.871 
0.219 

Eu 
(ppb) 

-2.384 
0:204 
8.543 

Ba 
(ppb) 

2.119 
0.096 
4.538 

Ag 
Cppb) 
100.538 
28.208 · 
28.057 

. ----.l V 

(ppb) 
9858.899 

25.925 
0.263 

w 
(ppb) 

10319.994 
63.161 
0.612 

Fe 

(ppb) 
12.994 
1.955 

15.048 

'->p 

Cppb) 
9797.851 

68.493 
0.699 

Pb 
(ppb) 
·110.674 

13.748 
12.422 

'V .Be 

Cppb) 
10094.312 

23.700 
0.235 

. ; . ~· 

4!7 



1 dentity 1: 1M HN03 Reag Blank Identity 2: Direct 
ask name: ALL_SIM 

_:ample \lei ght : 1.0000 Solution Volume: 
On-Peak Integrations : 3 Off-Peak Integrations 

°Mean 
S.D. 
% R.S.D. 

Mean 
S.D. 
¾ R.S.D. 

Mean 
S.D. 
¾ R.S.D. 

Mean 
S.D. 
~ R.S.D. 

Mean 
S.D. 
X R.S.D. 

Mean 
S.D. 
"R.S.D. 

· Zr 

(ppb) 
5.658 
2.926 

51.714 

Co 
(ppb) 

0.654 
6.on 

927.970 

Ca 
(ppb) 

-1.917 
0.726 

37.8n 

.s 
. (ppb) 

-18.913 
2;243_ 

11.859 

Ti 
Cppb) 

2.223 
0.390 

17.557 

Tl 
(ppb) 

0.689 
65.757 

9543.766 

Sr 
(ppb) 

0.614 
0.156 

25.347 

Cu 
(ppb) 

3,464 
1.143 

32.994 

Cr 
(ppb) 

10.436 
4.133 

39.598 

Mg 
(ppb) 

-0.167 
0.144 

86.603 

Cd 
(ppb) 

-0.680 
1.070 

157.285 

Bi 
. (ppb) 

-11.987 
13.509 

112.700 

Li 
(ppb) 

1.269 
0.473 

37.307 

Nd 
(ppb) 
-43.380 
10.003 
23.059 

As 
(ppb) 
-14.248 
11.342 
79.603 

B 

(ppb) 
2.'075 
2.232 

107.555 

1.00 
1 

2:33 PM June 3, 1993 

Ta 
(ppb) 

-2.167 
15.939 

735.437 

Zn 
(ppb) 

-4.017 
1..907 

47.469 

u 
(ppb) 
347.321 
98.432 
28.340 

Na 
(ppb) 

9.671 
1.942 

20.084 

K 
(ppb) 

21.088 
27.196 

128.961 

Sn 
(ppb) 

-0.292 
8.405 

2876.703 

Ni 
(ppb) 

-4.m 
5.467 

114.542 

Ce 
(ppb) 

86.336 
24.984 
28.938 

Mo 
(ppb) 

1.830 
2,538 

135;709 

Mn 
(ppb) 

0.465 
0.594 

127.817 

WHC·SO-WM-DP-045 
· REV 1 

Si 
Cppb) 

32.061 
11.572 
36.095 

La 
(ppb) 

-5.065 
5.952 

117.530 

Sm 
(ppb) 

62.804 
22.405 
35.674 

Se. 
(ppb) 

75.955 
20.700 
27.253 

Sb 
(ppb) 

-7.201 
156.868 

2178.485 

Al 
(ppb) 

33.750 
21.104 
62.530 

Eu 
(ppb) 

1.287 
0.339 

26.300 

Ba 
(ppb) 

1.322 
0.663 

50.160 

Ag 
Cppb) 

5.044 
1.234 

24.466 

V 

(ppb) 
1.649 
2.m 

168. 169 

\l 

Cppb) 
14.016 
3.370 

24.042 

Fe 
(ppb) 

3.914 
4.625 

118.182 

p 

(ppb) 
51.278 
77.035 

150.229 

Pb 
Cppb) 

74.256 
15.093 
20.325 

Be 
(ppb) 

1.483 
0.485 

32.732 
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Identity 1: R3915 Dig STD 1-100 Identity 2: 14N1os;13N10B,21B48B 
Task name : ALL_SIM ,_._.., ~ 
Sample lo/eight : 1.0000 Solution Volume: 
On-Peak Integrations : 3 Off-Peak Integrations 

Mean 
S.D. 
% R.S.D. 

. ~-Mean 

S.D • 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

-..J Zr 

(ppb) 
892.202 

2.289 
0.257 

-.JCo 

Cppb> 
937.198 

1.849 
0.197 

...J Ca 

. Cppb) 
1697.850 

6.739 
0.397 

Vs 
Cppb) 
592.352 

0.804 
0.136 

- Ti 
(ppb) 
474.436 

1.789 
0.377 

Tl 
Cppb) 
407.475 
23.896 
5.864 

--J Sr 

(ppb) 
.958.874 

3.555 
0.371 

✓ cu 
(ppb) 
475.441 

0.507 
0.107 

✓ Cr 

Cppb) 
486.686 

5.071 
1.042 

'J-Mg 
Cppb) 
613.610 

2.081 
0.339 

...:....i-cd 

Cppb) 
946.551 

3.657 
0.386 

Bi 
(ppb) 
811.312 
29.459 
3.631 

.....;Li 

(ppb) 
950.639 

2.558 
0.269 

Nd 
(ppb) 
941.918 

15.794 
1.677 

As 
(ppb) 
464.168 

8.177 
1.762 

B 

Cppb) 
797.574 

6.171 
0.774 

1.Q0 
1 

Ta 
(ppb) 

18.598 
6.136 

32.992 

-..J·-

Zn 
(ppb) 
929.688 

0.-553 
0.059 

u 
(ppb) 
1013.040 

42.185 
4.164 

...J Na 

Cppb) 
1948.166 

5.444 
0.279 

-.......i IC 

(ppb) 
499.552 
30.155 
6.036 

( 

2:35 PM June 3, 1993 

WH011S0•WM-DP-045 
REV1 

Sn 
(ppb) 
455.754 

4.081 
0.895 

'-'Ni. 
(ppb). 
467.263 
11.544 
2.471 

Ce 
Cppb) 
1037.415 

12.713 
1 .225 

Mo 
(ppb) 
970.907 

8.751 
0.901 

-....; Mn 

(ppb) 
456.908 

1.047 
0.229 

',.i Si 
Cppb) 
4199.023 

13.153 
0.313 

La 
(ppb) 
957.021 

5.200 
0.543 

--.J Sm 

Cppb) 
926.481 

8.903 
0.961 

Se 
(ppb) 
497.734 
25.504 
5.124 

Sb 
Cppb) 
557.546 
233.788 
41.932 

'-J- Al 
(ppb) 
655.431 

3.960 
0.604 

Eu 
(ppb) 
938.345" 

4.245" 
0.452 

""v Ba 

Cppb) 
945.344 

3.784 
0.400 

Ag 
(ppb) 

38.839 
0.702 

.1.808 · 

'-I V 

Cppb) 
934.682 

1.100 
0.118 

.... :;::: .- .· ··.:.::.- ··--· - ..... · ....... . 

1,/ 

Cppb) 
821.703 
14.959 
1.820 

'.;, Fe 

Cppb) 
498.761 

5.947 
1.192 

'v p 

(ppb) 
852.685 
25.317 
2.969 

""'-> Pb 

Cppb) 
934.263 
15.980 
1.710 

""-v- Be 
(ppb) 
929.314 

2.067. 
0.222 

~ ' ' 



,· . .', 

Identity 1: R3916 Sam SB-76A Identity 2: 5.01009/l Bechtold 
ask name: ALL_SIM 
ample IJeight : 1.0000 Solution Volume: 

an-Peak Integrations : 3 Off-Peak Integrations 

Mean 
s.o. 
% R.S.O. 

Mean 
s.o. 
% R.S.D. 

Mean 
s.o. 
% R.S.O. 

Mean 
s.o. 
% R.S.O. 

Mean 
s.o. 
% R.S.O. 

Mean 
s.o. 
% R.S.D. 

vZr' 

(ppb) 
150,355 

1.321 
0.879 

~ Co 

(ppb) 
18.240 
3.487 

19.117 

~ . 
Ca 

(ppb) 
4774~ 126 

1.497 
0.031 

\., s 
(ppb) 
1658.210 

41 ;975 
2.531 

'-"ri 
(ppb) 
244.223 

0.587 
0.240 

Tl. 
(ppb) 
123.513 
15.018 
12.159 

"\J Sr 

(ppb) 
. 65 .308 

0.250 
0.383 

~Cu 

(ppb) 
760.637 

0.959 
0.126 

"-'er 
. (ppb) 

302.649 
4.093 
1.352 

vMg 

(ppb) 
1827.918 

0.721 
0.039 

\J Cd 

(ppb> 
400.531 

0.900 
0.225 

Bi 
(ppb) 
-146.111 

46.409 
31. 763 

"\., Li 

(ppb) 
13.823 
0.810 
5.857 

Nd 
Cppb) 

47.954 
16.585 
34.585 

·As 
Cppb) 

50.357 
-:- ·12.268 

24.362 

B 

(ppb) 
-26.890 

4.998 
18.588 

1.00 
1 

Ta 
(ppb) 
-14.196 

8.184 
57.653 

vzn 

(ppb) 
1265.340 

3.'.356 
0.265 

u 
(ppb) 

62652.929 
25.350 
0.040 

\J 
Na 

(ppb) 
579.396 

8.189 
1 .413 

\.J K 

Cppb) 
829.249 
22.833 
2.753 

• 1 2:43 PM June 3~ 1993 

WHC-SD-WM-DP-045 
AEV1 

Sn 
(ppb) 
-16.712 

3.139 
18.780 

\., Ni 

(ppb) 
142.891 

7.572 
5.299 

Ce 
(ppb) 
·57 .512 
21.930 
38.130 

Mo 
(ppb) 

4.514 
2.162 

47.889 

'v 
Mn 

, (ppb) 

2152.632 
2.941 
0.137 

'\.. Sf 

(ppb) 
1468.175 

4.383 
0.299 

La 
(ppb) 
-277.660 

2.986 
1.076 

'\c Sm 

Cppb) 
469.966 

19.428 
4.134 

Se 
Cppb) 
-13.045 
23.723 

181.854 

Sb 
(ppb) 
138.724 
211.522 
152.477 

"'Al 
(ppb) 

29889.315 
9.658 
0.032 

Eu 
Cppb) 

-4.438 
0.215 
4.849 

\i 
Ba 

Cppb) 
252.085 

0.353 
0.140 

Ag 
(ppb) 

-6.136 
0.204 
3.321 

'vv 
(ppb) 
305.638 

1 .100 
0.360 

IJ 
Cppb) 
-12.458 

7.469 
59.954 

\J Fe 

Cppb) 
96358.528 

194.397 
0.202 

\tp 
(ppb) 
1005.479 

31.661 
3.149 

\. Pb 

Cppb) 
388.781 
21.836 
5.617 

\, 
Be 

Cppb) 
41.197 
0.183 
.0.445 

420 



1 

Identity 1: R3916 Sam SB-76A Identity 2: S.0100g/l-1ml-Sml 2:49 PM June 3, 1993 
Task name: ALL_SIM 

WHC-S0-WM-pP-045 .sample Weight : 1.0000 Solution Volume: 1.00 
On-Peak Integrations : 3 Off-Peak Integrations REV1 
----------------------------------------------------------------------

Zr Sr Bi Ta Sn Si Al w 
Cppb) Cppb) Cppb) Cppb) Cppb) Cppb) (ppb) Cppb) 

Mean 26.712 10.565 -30.999 10. 771 7.238 243.049 4872.603 15.408 
S.D. 3.884 .0.392 30.850 11.986 3.190 11.540 23.838 9.209 
% R.S.D. 14.542 3.713 99.520 111.277 44.065 4.748 0.489 59.769 

Co . cu Li Zn Ni La Eu Fe 
Cppb) Cppb) Cppb) Cppb) Cppb) - . Cppb) (ppb) Cppb) 

Mean 2.212 130.349 2,504 217.023· 16.075 -32.538' .0.133 15579.467 
s:o. 3.226 2.551 1.195 1.386 5~241 5.110 0.744 15.734 
% R.S.D. 145.848 1.957 47.720 0.639 32.604 15. 705 557.623 0.101 

Ca Cr Nd u Ce Sm Ba p 

Cppb) ·cppb) Cppb) Cppb) Cppb) Cppb) Cppb) Cppb) 
Mean 787.445 50.089 ·11.508 10454.883 6.998 -58.335 41.472 164.614 
S.D. 1.441 0.702 10.137 207 .142 56.226 39.434 1.096 41.522 
X R.S.D. 0.183 1.402 88.084 1.981 803.460 67.599 2.644 25.224 

-s Mg As Na Mo Se Ag -Pb 
Cppb) Cppb) Cppb) (ppb) Cppb) Cppb) (ppb). Cppb) 

Hean 274.862 294.226 11.662 80.896 -2.342 51.555 -0.128 104.478 
s.o. · 18.797 1.127 12.603 18.395 2.095 34,387 i.483 20.216 
X R.S.D. 6.839 0.383 108.069 22.739 89.480 66.700 1943.112 19.350 

Ti Cd B K Mn Sb V .Be 
Cppb) (ppb) Cppb) Cppb) Cppb) Cppb) (ppb> Cppb) 

Mean 39. 756 64.484 -1.826 119.595' 346.516 -124. 734 35.872 6.778 
S.D. 1.952 2.301 0.518 55.276 3.279 31.684 4.143 0.318 

% R.S.O. 4.909 3.568 28.386 46.219 0.946 25.401 11.550 4.687 

Tl 
Cppb) 

Mean -225.945 
s.o. 71.669 

. · ~ ;;-:·. ··, X R.S.D • 31.720 

----. --------· -----------------------------------------~---------------
·-,, .- .. ,\ ..... ,, <:~ 

• 
421 
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Identity 1: R3916 Spk SB·76A Identity 2: 5.0100g/l-1ml-5ml 2:53 PM June 3, 1993 
'ask name : ALL_SIM 

WHC-SD-WM-DP-045 :ample \.lei ght : 1.0000 Solution Volume: 1.00 
On-Peak Integrations : 3 Off-Peak Integrations REV 1 
----------------------------------------------------------------------

Zr Sr Bi Ta Sn Si Al w 
Cppb) (ppb) (ppb) Cppb) (ppb) (ppb) (ppb) Cppb) 

Mean 1588.855 1692.404 536.936 1558.034 813.428 1744.669 5686.037 1701.645 
S.D. 2.842 1 .445 14.806 16.792 2.150 10.205 16.950 19.334 
% R.S.D. 0.179 0.085 2.757 1.078 0.264 0.585 0.298 1.136 

Co Cu Li Zn Ni La Eu Fe 
(ppb) (ppb) Cppb) Cppb) Cppb) Cppb) Cppb) Cppb) 

Mean 1657.092 958.569 1674.395 1847.247 856.316 787.652 828.523 16583.876 
S.D. 8.003 1 .171 1.425 1.296 5.936 2.897 1.738 26.898 
% R.S.D. 0.483 0.122 0.085 0.070 0.693 0.368 0.210 0.162 

·-.. :.:.:,:; 
~!~-'= Ca Cr Nd u Ce Sm Ba p 

·m· (ppb) (ppb) Cppb) (ppb) (ppb) Cppb) (ppb) Cppb) 
.: -=~-.i-

Mean 2443.491 913.050 881.230 11254.558 874.369 867.033 1709.386 1752.369 ~· ·:;a:t S.D. 3.226 13.552 30.364 91.940 3.609 15.902 2.206 45 .657 

-~i % R.S.D. 0.132 1.484 3.446 0.817 0.413 1.834 0.129 2.605 

:::.ffi 
s Mg As Na Mo Se Ag Pb .;::.·~-

?m (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) Cppb) Cppb) 
Mean 1082.024 1136.253 802.405 1727 .873 1684.385 792.306 781.303 862.452 
S.D. " 14.323 1.089 1_1. 922; 10.647 12.444 · 45.253 3.521 26.603 
% R.S.D. 1.324 0.096 1.486.- 0.616 0.739 5. 712 0.451 3.085 

Ti Cd B K Mn Sb V Be 
Cppb) Cppb) Cppb) (ppb) Cppb) (ppb) (ppb) Cppb) 

Mean 870.755 1736.490 890.m 925.746 1159.365 1091.532 1679.574 1639.512 
S.D. 0.448 7.146 2.907 15.178 1.910 160.195 5.719 1.271 

: _; % R.S.D. 0.051 0.412 0.326 1.640 0.165 14.676 0.340 0.078 

Tl 
Cppb) 

Mean 913.493 
S.D. 11.928 
% R.S.D. 1.306 

422 
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Identity 1: HN03 Reag Blank Identity 2: Direct 
Task name: ALL_SIM 

.Sample Weight : 1.0000 Solution Volume: 
On-Peak Integrations : 3 

Jt1 
·--::·a:-~= 

Mean 
s.o. 
% R.S.D. 

Mean 
S.D. 
% _.R.S.D. 

Mean 
. ;,:/:,~ S.D. 
'.;·~, % R.S.D. 
.... ~, 

-•~;; ~ 
?~? Mean 

S.D. 
% R.S.D. 

Mean 
s.o. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

Zr 
(ppb) 

2.828 
0.865 

30.578 

Co 
Cppb) 

1.484 
3.547 

238.961 

Ca 
(ppb) 

-2.506 
0.102 
4.059 

s 
(ppb) 

14.058 
10.606 
75 .441 

Ti 
(ppb) 

0.879 
0.545 

61.966 

Tl 
(ppb) 

-42.221 
13.128 
31.093 

Off-Peak Integrations 

Sr Bi 
(ppb) (ppb) 

0.404 27.932 
0.104 14.980 

25.660 53.630 

Cu Li 
(ppb) (ppb) 

2.872 1 .235 
0.528 0.000 

18.367 0.000 

Cr Nd 
(ppb) (ppb) 

6.884 -45.503 
0.967 13.343 

14.046 29.323 

Mg As 
(ppb) Cppb) 

-0.167 17.468 
0.144 16.597 

86.603 95. 011 

Cd B 
Cppb) (ppb) 

1.664 1 .577 
1.693 0.800 

101. 760 50.756 

;: .. 

. .: . . .. ·"'. ~ .•' ·.· .. ,-. 

2:58 PM June 3, 1993 

1.00 
1 

Ta 
(ppb) 

14.376 
9.080 

63.165 

Zn 
(ppb) 

-4.976 
0.169 
3.395 

u 
(ppb) 
294.551 
24.356 
8.269 

Na 
(ppb) 

-4.554 
9.867 

216.670 

K 

Cppb) 
2.995 

39.240 
1310.169 

. WHC-SD-WM-DP-045 
AEV1 

Sn Si Al 
(ppb) (ppb) (ppb) 

19.225 10.956 3.203 
3.525 4.929 3.794 

18.337 44.988 118.449 

Ni La Eu 
(ppb) (ppb) (ppb) 

0.759 3.511 1.172 
0.691 0.030 0.329 

91.053 0.845 28.067 

Ce Sm Ba 
(ppb) (ppb) (ppb) 

62.345 -0.009 1 .192 
9.557 5.140 0.069 

15.330 59810.522 5.788 

Mo Se Ag 
(ppb) (ppb) (ppb) 

-6.580 28.950 0.793 
2.556 13.900 0. 721 

,38.854 48.015 90.892 

Mn Sb V 
(ppb) (ppb) (ppb) 

-0.346 20.674 -4.274 
0.177 72.992 0.364 

51.196 353.055 8.515 

DD----------------------------•---------------------------------------

'--~·_.< 

. >:·'· 

... :: . . 
. ·, . ~- . .,_;, -~ •, - ~ .. · .. · . 

\,I 

(ppb) 
28.423 
5.939 

20.895 

Fe 
(ppb) 

3.131 
5.443 

173.845 

p 

(ppb) 
65.902 
16. 754 
25.423 

Pb 
Cppb) 

39.483 
16.421 
41.589 

Be 
(ppb) 

-0.318 
0.183 

57. 743 

423 



Identity 1: SST1 Identity 2: Quality Control 2:59 PM June·3, 1993 
Task name: ALL_SIM 
Sample Weight : 1.0000 Solution Volume: 1.00 WHC0 SO~WM-DP-045 
On-Peak Integrations : 3 Off-Peak Integrations 1 REV1 -· ~- ------ ----- ---- - -------------- ----------- - ----- -------

Zr Sr Bi Ta Sn Si Al II 
(ppb) (ppb) (ppb) (ppb) (ppb) Cppb) Cppb) Cppb) 

#-lean 5.174 9995.524 -14.539 9.753 4865.644 0 6. 744 -75 .545 20.317 ,.· 
s_.o. 2.511 45.474 31.034 14.395 29.486 6.495 6.660 7.050 
% R.S.D. 48.540 0.455 213.456 147.591 · 0.606 96.309 8.816 34.698 

, 
Co Cu · i.i Zn Ni La Eu Fe 

Cppb) (ppb) (ppb) Cppb) Cppb) (ppb) (ppb) (ppb) 
Mean 9898.492 4941.861 9911.540 10079.141 5009.433 0.148 3.049 4959.743 
S.D. 5,0.374 21.310 39.169 40.166 10.879 2.942 0.419 35.008 
% R.S.D. 0.509 0.431 0.395 0.399 0.217 1984.983 13.735 0.706 

~~ Ca Cr Nd u Ce Sm Ba p 

-~ Cppb) (ppb) (ppb) Cppb) Cppb) Cppb) Cppb) Cppb) 
;~ 

M!!an 9749.690 5172.851 -87.843 1195.707 84.796 19.060 9902.716 3.747 -~-
i :-·; ·.:~< S.D. 46.871 23.041 9.320 84.370 14.945 15.902 46.019 47.808 

i!i ¾ R.S.D. 0.481 0.445 10.610 7.056 17.624 83.434 0.465 1276.012 

s Mg As Na Mo Se Ag Pb 

i::·.~• Cppb> Cppb) (ppb) Cppb) Cppb) Cppb) Cppb) (ppb) 
:·/ ./ :-f~i Mean 139.308 4996.098 -0.071 9859.097 -3.097 -~23.443 7.467 53.358 
! ... \.:·~ -.>;-. s.o. 1.0.799 21.470 1.920 50.003 2.083 '34.668 0.334 23.917 --~- ·. ' -~ --. 

¾ R.S.D.! 7.752 0.430 2708.225 0.507 67.252 8.187 4.475 44.825 

T.i Cd B IC Mn Sb V Be 
Cppb) (ppb) (ppb) Cppb) (ppb) (ppb) Cppb) (ppb) 

Mean 1.758 10087.209 5358.105 5083.152 4816.321 5126.553 -0.259 0.318 
s.o. 0.882 51.164 19.249 33.579 22.867 150.077 1.099 0.485 
X R.S.D. 50.169 0.507 0.359 0.661 0.475 2.927 '423.607 152.731 

·. Tl 

(ppb) 
Mean -130.744 
S.D. 15. 735 
X R.S.D. 12.035 

•••••••••••••a••a••••••••••••••~a••••••••OQ•••••••••••••-•••a•••••-•·• 

_·_.··.·:,···: 

424 
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Identity 1: SST2 Identity 2: Quality Control 3:02 PM June 3, 1993 
Task name: ALL_SIM 
Sample Weight : 1.0000 Solution Volume: 1.00 

WHC-SD-WM-OP-04S On-Peak lntegratio~s : 3 Off-Peak Integrations 

---------------------------------------------------------------------- REV1 
Zr Sr Bi Ta Sn Si Al w 

Cppb) Cppb) Cppb) Cppb) Cppb) Cppb) Cppb) (ppb) 
Mean -61.894 1.586 4965.374 0.397 9.844 -48.698 283,101 0.621 
S.D. 1.040 0.524 67.190 5.487 3.921 0.807 1.746 12.122 
% R.S.D. 1.680 33.046 1.353 1380.379 39.832 1.658 0.617 1953.224 .. 

Co Cu Li Zn Ni La Eu Fe 
(ppb) (ppb) (l)pb) (ppb) Cppb) Cppb) Cppb) (ppb) 

Mean 6.216 13.854 , 2.738 298.714 2.549 4961.903 4926.351 11. 741 
S.D. 0.580 0.638, 0.609 1 .400 0.635 23.343 7.098 8.727 
% R.S.D. 9.327 4.604 22.253 0.469. 24.913 0.470 0.144 74.332 

:),ffi Ca Cr Nd u Ce Sm Ba p 

Cppb) Cppb) (ppb) Cppb) (ppb) Cppb) Cppb) Cppb) 

-·~ Mean 37 .135 12.451 5141.763 3468.894 5215.687 49,02. 761 4,428 61. 704 

·/:~ S.D. 0~369 4.041 64.648 60.072 22.519 9.714 0.562 6.319 
¾ R.S.D. ,, 0.993 32.460 1.257 1.732 0.432 0.198 12.684 10.240 

:·/,; s Hg As Na Ho Se Ag Pb 

.... ,:•: Cppb> Cppb) Cppb) Cppb) Cppb) Cppb) Cppb) (ppb) 

• 'iii~iin · 91;228 8.830 -51.614 47.919 -5.363 25.782 4973.290 4837.470 
S.D. 4;821 0.144 16.896 11 .234 2.258 48.321 6.819 30.911 .,., 

• ¾ R,S~D. 5.284 ·1 .634 32.73'6 23.445 42.094 187.421 0.137 0.639 
., 

•:; Ti Cd B K Mn Sb V Be 
Cppb): Cppb) Cppb) Cppb) Cppb) Cppb) Cppb) Cppb) 

Mean ,-3.153 1~830 -2.407 -13.088 -1.069 -66.660 27.603 0.635 
S".O. 0.699 1.072 2.776 49.366 0.177 62.448 1.595 0.485 

X R.S.D. 22.177 58.601 115.350 377. 195 16.560 93.682 5.m 76.371 

Tl 

Cppb) 
Hean 22.245 
S.D. 27.969 
X R.S.D. 125.734 

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

-,-•:··-. 
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Identity 1: SST3 
rask name: ALL_SIM 
~ample \./eight : 

Identity 2: Quality Control 

1.0000 Solution Volume: 
-On-Peak Integrati ens : 3 Off-Peak Integrations 

1.00 
1 

3:03 PM June 3, 1993 

· .. •· 

---------------------------------------------------------------------
WHO•SD-WM-OP-045 

REV 1 _ .. ! 

Mean 
S.D. 

1-:::?'f -~ R.S.D. 

· .. -~. ·. 

Mean 
S.D. 
% R.S.D. 

Mean ,.D. 
%· R.S.D. 

Mean 
S.D. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

Mean 
S.D. 
% R.S.D • 

• 

Zr 
(ppb) 
9478.299 

9.694 
0.102 

Co 
(ppb) 
-10.390 

3.011 
28.980 

Ca 
(ppb) 
-10.425 

0.001 
0.005 

s 
(ppb) 
4910.388 

38.028 
'o.774 

Ti 
(ppb) 
5002.538 

8.059 
0.161 

Tl 

(ppb) 
5246.089 

19.315 
0.368 

Sr 
Cppb) 

1.467 
0.196 

13.344 

Cu 
Cppb) 

7.519 
0.815 

10.835 

Cr 
(ppb) 

16.688 
0.416 
2.490 

Mg 
(ppb) 

3.082 
0.144 
4.681 

Cd 
(ppb) 

-5.717 
2.079 

36.358 

Bi 
(ppb) 

-1693.417 
28.375 

1.676 

Li 
(ppb) 

2.271 
1.043 

45.918 

Nd 
(ppb) 
-120.353 

30.494 
25.337 

As 
Cppb) 
4795.387 

11.146 
0.232 

B 

(ppb) 
4.482 
2.213 

49.379 

·• .. ·: .. 

Ta 
Cppb) 
9488.439 

12.195 
0.129 

Zn 
Cppb) 

·8.146 
0.798 
9.790 

u 
Cppb) 
1025.218 

74.075 
7.225 

Na 
(ppb) 

-1.949 
4.390 

225.297 

K 

(ppb) 
-3.036 
3.482 

114.692 

:•·.-~ . 

Sn 
Cppb) 

12.177 
7.657 

62.880 

Ni 
Cppb) 

-5.989 
1.424 

23.774 

Ce 
(ppb) 

10.062 
17.288 

171.805 

Mo 
Cppb) 

10132.142 
37.564 

0.371 

Mn 
Cppb) 

1.320 
0.401 

30.396 

Si 
Cppb) 
8881.749 

35.587 
0.401 

La 
Cppb) 

5.473 
10.727 

195.985 

Sm 
Cppb) 
-100.958 

16.599 
16.442 

Se 
Cppb) 
4665.427 

47.687 
1.022 

Sb 
(ppb) 

14.813 
31.343 

211.593 

Al 
Cppb) r 
4437.575 

8.057 
0.182 

Eu 
Cppb) 

-3.412 
0.396 

11.604 

Ba 
Cppb) 

1.421 
0.231 

16.234 

Ag 
Cppb) 

82.162 
19.507 
23.742 

V 

(ppb) 
9823.349 

12.138 
0.124 

\.I 

(ppb) 
10278.435 

39.218 
0.382 

Fe 

(ppb) 
10.489 
2.933 

27.962 

p 

Cppb) 
9552.910 
165.000 

1.727 

Pb 
(ppb) 
-92.294 
18.718 
20.280 

Be 
Cppb) 
9999.951 

23.533 
0.235 

42S 
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WESTINGHOUSE HANFORD COMPANY 
I WHC·SD-WM-DP-045 222~5 LABORATORY ~ 

REV 1 
ANAL YTlCAL BATCH 1 rJ 8' 

Lab Segment Serial No. Customer 10: 
S..i-7~0... I?.. 3&/J./, 

Analysis: 
AT 

Sample Prep: 
~ ~ 

Instrument: IJJJ..7Kt0 Procedure/ Rev: L..J- rot- /o I Cb-'!) 

Technologist: rJIPl1/d) SUE. u/Z (f....,_ ~) Date: /-:J-73 
Starting Time: 14.- ..-o Temperature ~.r· C-

Ending Time: ,.r~ 0"1I Chemist: ~. wLr-u. 
Comments: 

Description Lab 10 .. Description Lab 10 

l 1 . -1 INITIAL LMCS CHECK STD R.J11.r-/.j~ I-

2 REAGENT BLANK 12 
... 

3 <"- I t..JU ( ·J1-if 13 ,, . 
4 14 

5 15 

6 16 

.·. -· 7 1 7 
-~: :.~ :· 

a 1a 
9 19 I 

,. 
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 

1-1-f t.S ~r B s/ ( /ob&,1 . 

. 
;--•' 

' 
.·,·, 

; 

···-

I . .. ., ... 
• ._ I 

;._ :. : 

I I I 
,1. • .;o00-11n1 10:u., ,, 

.... 
.. ~ ·-. · .. '. ··.>:" 

. .. . ;•J<•-·-· 



' 

.· r:-;~~.~ 
·-·~:: 
.. r"~'t·· 

·"' .- .''- ~~-~: 

i~j 
~; __ ,_ 

~~
·:~ . 

.. ~~~--; 
---~·r·~ 

I -

i--1- . 

WHC-SD-WM-OP-045 
REV1 

TOTAL ALPHA ANALYSIS - ACID DIGESTION 

"1c--,,a1 No Sample Point 

H 3915.-8525 BECHTOLD-1 
Dale 

5-25.:.93 
MelhOdiSlandard Result Unils 

AT LA-508-101 % RECOVERY E13975 
Sample S1,Ht 

? Jo,J. 
Rernilrks. CalculilhOns. Results· 

S510 EV-CRB (.rJr/ 
STD# RESULT/ ~S".,:.-~ ~ 

STD VAL I.$ me-2- %REC t/l/,1J ( 

D••e Tin1e CompleJNf 

(-J-13 

. . . 

/l/1,,, '-l-?:l feM 

.;t.,;15? 
so --r 

Analyll • .. 

Alpha Calculation by AI.J on 06·04-1993 &t 01:47:(5 
Det 113 2 ·inch 101111t Alpha eff. : .2322 
Suple she : 10 1L Dilution : 1 

Houot I 1 

2259 

30 

Houot I 2 

2230 

30 

- 0.3 usm-02 uCi/L alpha 

0.3 : l.(3_62&-02 uCi/L &lpha 

Cu:11omer 10 

STD 

Ana1ys1 • 5 

BEST AVAILABLE COPY 

~. ·. . " 

Pnorily 

18 
Reruns 

1 

, .. 

428 



,. ·'·. 
• _., ~l 

.. -'). ,. 

.. c-.::.\ 

" .. . ~:. ~ 

I . 
r: -~; 

,,· 
.... 

WHO•SD-WM-DP-045 · 
AEV1 

TOTAL ALPHA ANALYSIS - ACID DIGESTION 

~' Serial No.'----~Sa_m_p._1e-P0""11n'""1 ------..::0,-•I-• ------..::T::-im-a-=-1 .. -...,,-Cl~~P,-,o,--,,1y 

R 3916.-8725 BECHTOLD-1 5-25-93 8:47 18 
Me1hod:Slandard 

AT LA-508-101 
Sample S,ze 

Remarks. Ca1cul11tons., Resulls· 

COUNT AE uCI/L 
USE 13~1~,15 OR 16 

Resull Un111 

uGi/G Rec 

7; ZY/1€ 1,.,,G•/t.. 
.r I ,,. /.'J ; (.,/t, ~t/4 ~.o u- '" 

Charge Code Reruns 

E13975 1 
Custome, 10 

SB-76A 

·-----~,--·---,-------/( 3-9/t,-f7;?.S: .... - .. -- ... 

Alpha Calculation by ALJ 011 06-0H993 at 01:(8:50 
Dtt 113 2 ·incb 1ount Alpha eff. : .2322 
Suple aize : .5 1L Dilation : I 

ttount I l 

2(0563 

30 . 

ttou~t I 2 

259585 

• 0.3 : 3.lllOl¾OI uCi/l, alpha 

------- • 0.3 : 3.35711+01 uCi/L alpha 
30 

BEST AVAILABLE COPY 

), . . .. 

,··"··-.· 

4 9 



I 

I_ 

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002 

STANDARD SIZE DATE 
ID 

36B40A8 1" 01/26/93 

36640B7 1- 01 /26/93 

36B40C7 . 1" 01 /26/93 

36B40A3 2· 01/26/93 

36B40B3 2· 01/26/93 

36B40C3 2· 01/26/93 

36B40A6 5• 01/26/93 

36640B6 

36B40C5 

5• 01126/93 

5• 01126/93 

STANDARD SIZE 

ID 

36B40A8 1" 

36B40B7 1" 

36B40C7 1" 

AVERAGE. 

STANDARD 

ID 

36840A3 

36B40B3 

36B40C3 

1· = 

SIZE 

2· 

2· 

2· 

AVERAGE, 2" = 

STANDARD SIZE 

ID 

36B40A6 5" 

36B40B6 5" 

36B40C5 5• 

AVERAGE, 5" = 

STD AVE 
VALUE CPM 

60570 1B356 

109900 32561 

1 59700 4 7202 

0.3007 +/· @95 

STD AVE 

VALUE CPM 

61B00 14241 

110700 25970 

161400 36507 

0.2322 +/· @95 

STD AVE 

VALUE CPM 

59470 14258 

109800 29225 

160100 39830 

0.2536 +/· @95 

COUNTS @ COUNTS @ COUNTS @ COUNTS @ 

0 DEG. 90 DEG. 180 DEG. 270 DEG. 

91681 91625 91846 91975 

162879 162277 

235405 236017 

71378 70965 

130257 130024 

183090 181717 

71358 70882 

146902 145100 

199376 198941 

DECAY DECAY CORR 

CORR CPM 

1.01 18501 

1.01 32819 

1.01 47575 

0.0082 

DECAY 
CORR 

1.01 

1.01 

1.01 

0.0083 

2.72 % 

DECAY CORR 
CPM 

14353 

26175 

36796 

DECAY DECAY CORR 

CORR CPM 

1.01 14371 

1.01 29457 

1.01 

0.0265 

40145 

10.46 % 

162160 

235932 

71118 

129480 

182673 

71625 

145724 

198547 

ON 

ON 

ON 

163913 

236684 

71361 

129640 

182663 

71307 

146786 

199737 

EFFICIENCY 

0.3055 

0.2986 

0.2979 

01/26/93 

EFFICIENCY 

0.2323 

0.2366 

0.2280 

01/26/93 

EFFICIENCY 

0.2417 

0.2683 

0.2507 

01/28/93 

430 
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WESTINGHOUSE HANFORD COMPANY 

222-S LA SORA TORY 

ANALYTICAL BATCH WHC-SD-WM-OP-045 

Instrument: u...£ 8 'i?,"$'0 1 · Procedure/ Rev: 1 t4 - ,:; ;;;... c:;-. i~& /4-o 
Technologist:/; IM..lr A- rnr1-:---.... Date: Co -L/ - CJ t2..,, 

Starting Time: !O; 0 cJ Tempemture 23'-'(:_) 
Ending Time: // :t)Q Chemist:: -:s . efo-r7_0LV 

Comments:---------------------------------

Description Lab ID .. Description Lab ID 

rz 39/.~-rE~ b l 1 
. -1 INITIAL LMCS CHECK STD 

2 REAGENT BLANK 1v/4- 12 

3 ~-~-n,E Q.~0,1/ .. -S"l~b 13 . 
4 

I ;e '2;,9/~ -£Sl/,b 14 .::-i- n7E (Ju._n' . 
5 I I 15 

6 16 

7 1 7 

a 1a 
g 19 I 

10 20 

Standard Prim.:iry Book No. Second Book No. Third Book No. iJnd ·Final Vol. of 

Type and Aliquot Vol. ilnd Aliquoc Vol. · • Aliquoc Vol. StandiJrd 

mc....c ('i-r;::t"Y- <7'f). I 1 (a f2;3e- 't(YJ /!,~Ju 
/IA.f-) 

. 
.::::.,,ni.irc CfrJ/2., 8Z' /(1,-

I . 

. - ' 
I 

'I~ ,i 

I 
I 

L----------~-------:::::::::-----------------:A,ll;o(JO-IIOI IOJ/''171 

· ~W ':3r{i& &J-t-?3-
.... 



Cffl 
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.. _,_ " ,ii; 

Ii1· 
·.··S:..,A 
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WHC·SD-WM-DP-045 
REV1 

URANIUM ANALYSIS ACID DIGESTION 

Sen•I No Siimple Po,nt 6 Cale Timo Issued 

R 3915~-8540 BECHTOLD-1 5-25-93 8:45 
Oeterm1ni111on Melhod1S1ano1rd Resull Unus 

u . LA-925-106 % RECOVERY 
Simple Size 

? • ,oC)- 10 -=)_too~ 
Remarks. C~lcula11on,. Results· 

S267 UFlC "'.:' 7 - ,_ 
STD# l'Ut~o'8 RESULT;>'~ ;;,/4 
STD VAL 3.c,'(c:-,-i- %REC/~·, -'-/ 

SPIKE ID/VAL f/tJi33?/t.2S, f~ 

Charge COde 

E13975 
Customer 10 

STD 

18 
Reruns 

0 

SPIKE VOL. ,ftXJ,,...p, (/ ,/ljti ,,b ,\ 
<I/ 'f (. I (!()/ D jfr2!£ ·4y 

- 3~"1f-: 
~ .(~ -, 14 · . .11 

.Afu11ysl • 3 An.11ys1 •5 

Hrs 

II :oC) 

----------------,-----------------
Serial No Sample Point • Dale Time l11uea Pr10t1ty 

R 3916.-8740 BECHTOLD-1 5-25-93 8:47 18 
Oe1erm1n1110n Metnod:S11nd1rd Resull Unit1 Charge COde Reruns 

u LA-925-106 G/G Rec E13975 0 
Cus1om•• 10 

? a (00 - 10 • .100~ SB-76A 

An11y:11 • 1 ,4n1ly$1 • 2 An~lysl .. 3 AnalySI ., An11ysl • 5 

Hrs Hrs HrS 

011e T1n1e Complelrd Lib Un11 Mgr 

to-Lt /i ! 00 

BEST AVAILABLE COPY 



WHC·SD•WM-DP-045 

URANIUM ANALYSIS _Rfc~J DIGESTION 

Seri,il No. ~•mP1e o,nl • D110 Time Issued 

R 3916.-8840 BECHTOLD-1 5-25-93 8:47 
Oet1L'rm1nauon MethoatSlanaard Result Untt1 Charge Code 

u LA-925-106 GIG Rec E13975 
Sample S,zo Cu110mer 10 

? .. /()0 -1"0 -=l, IOU~ £B-76A 
Rema,_111. C.a1culat1on1. Aesuns· 

0••· 
6-~-f:3 

BEST AVAILABLE COPY 

Priority 

18 
Re,uns 

0 

433 
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WESTINGHOUSE HANFORD COMPANY 

222-S LA BORA TORY 

ANAL YTTCAL BATCH WHC-SO-WM-DP•045 
Lab Segment Se~l No. 1 ,, 39J'--' 
Am1lysis: 

Instrument: 

Technologist· 

Ending Time: 

Pracedurei Rev:/ I/ 
Date: (. .. 3 ,..q J 

Temperature ,z V ~ ~ 

Chemist: "5..i' U l t> w 
Comments: ______________________________ _ 

Description Lab ID .. Description Lab ID 

1 !NITIAL LMCS CHECK STD ~'31.S.-- 85~ J 1 1 
. -

2 REAGENT. BLANK tJIA- 12 

3 5~r,,,.//t_ ~jCfJ r.-.- '?7 f) 13 . 
4 51-1-n.lk Du-I i,r,1.r.--~1lf 1 14 

5 15 

6 16 

7 1 7 

8 1a 

9 . 19 I 
'. 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 

LM~S k "J,1,'-/3 - .JH,.. 'I 

'> ),,kf. lt'/B'/3- .1nJ ...R 
. 

. 

I 4J4 

I 
l 

.... ,;o,.10-11111 10~/'"' 

.... 
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WHC•SO~WM-DP-045 
REV1 

PLUTONIUM 239\24O.ANALYSIS - ACID DIGESTION 

,. 

3.~ ... 
Serial N~ D110 Time l11ued Priority 

5-25-93 8:45 18 
Result Um1s Charge C9(1e Reruns 

Pu239/40 LA-503-156 % RECOVERY 
Sample S,ie 

Remarks. ~ICulaUon,. Resu111· 

EDP R211 AROOl 

STD#iA '3~"~ RESULT /, :11:u~r;., 
STD VALJ-3°-i"f'l- %REC /0~ .ii 1". 

E139'75 
Cus10me, 10 

STD 

"AEA" - 480MiN 
ATTACH PRINTOUT 

~~~ !t- o4 £e- ~V:ke l.'IB'43 RUSH RUSH 

D11e 

0 

:===~=:::::~=---~--•'!"-~-=--=:~=====~----··· ..... -.... -~ . ..., ... __ ____, 
1.- J/-'9~ 1}-. 

··0. 4z,e ••-
e. 5586 ,tt 

JSo.J5&.; ••"' 
J • J42t+82 ' .... 

8.4278 *•' 
·o.S58t - Ht 

J86.fJS63 -*• 
J. J421Hli.2 ~•• 

BEST AVAILABLE COPY 

'!• 

i-----------~-------------'435 
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WHC·SD-WM-DP~45 
REV1 

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION 

,/ . «...... r- ...... •:-. .... .•. .. ~ .. . , 
Serial No{_ Sample Po,ril Cate Time l11ued Pr1orily 

BECHTOLD-1 5-25-93 8:47 18 
Charge Code Reruns 

Pu239/40 LA-503-156 uCi/G Rec· E13975 0 
Sample S11• 

? 
Aema,11.s. Calcuta110ns. Results· 

-r-··---··· ..... . . ..... 

- -1 

Cu11omer 10 

S~-76A 

An• lyll • 5 

Hrs 

··,t 3116-fol? 
'-. J. e2r,,;.:.~1 ,o ,~ 

n~ 
u·.,: 

JU 

p . .j· .•. , .. , .. i 
4'•.r-· . j 

4E 
· .oE . .•, . o. 

- . ·i,1J 

BEST AVAILABLE COPY 

------------------------------35 

..... .-:_. .. ·· . .:•::. 

·=-,-' 
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PLUTONIUM 239\240 ANAt'TSf S' - ACID D.l.6ES 11uN 

BECHTOLD-1 5-25-93 8:47 
Mel hod, Sianaard R11wll Un,11 Charge Code 

Pu239/40 LA-503-156 uCi/G Rec E13975 
Sample S.H Cw11omar 10 

? pa- u, .. to SB-76A 

':JI,/ "--#:'r-'. ~ 
.$',;J. 7 'i' 
~~·,u· 
. '36 -, 

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

\"-: 
....... 

·, 
·i 

---tr'-·····:.•• ... 

8.664J .... 
8.S3BZ 1-i• 

386.BS&S ••• J.347-1+61 ..... 
6.Gi4~ ........ 
B.8382 .... 

3B6.B5b9 •·4 
J.3 .. ?4+131 fU 

JEST AVAILABLE COPY 

. . ·• ····-··; ..... 
·,,.;.:: ··:;~. -1•.::··. 
· . . .:···: ... 

WHC-SD-WM-DP-045 
REV 1 

18 
Rerun1 

0 

I 

., 
I 

I 

. ·. ~ 



:-_:..-:~ 

- -, - _: . • ij,' 

<:m 
i:J;O, 
:~ 

:,)}~: 
-~ .. )-?!~ 

_-·,, 
--· ... · . 

. _ .... 
. . . . ~-

-.:.-· 

WHC•SD-WM-DP-045 
REV1 

i::)..fi,71'/~ 
/;- ff- "l:J 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

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

Peak 
ID 
1 
2 
3 
4 

_ DATA REDUCTION REPORT 

SAMPLE 
- R3915-8581 

File ID: SD2929.SPC 

Counted on: 6/ -4/93@ 8: O 
Detector/Geometry number: 2/ 1 
Count time: 30000, Sec 

Peak height 
Initial Final 
2462.8 2499.1 

55.8 52.8 
496.9 0.0 

2027.0 2028.6-

PEAK ANALYSIS 

Peak center · 
ln:itial Final 

364.-1-05 364.105 
304.879 304.879 
265.343 265.343 
23-1.244 231.244 

PEAK RESULTS 

FWHM 
Initial Final 
24.000 17 .931 
28.000 20.913 
12.000 12.123 
24.000 16.572 _ 

Peak' AEA Peak Centroid Count 
ID Isotope ",."° Fract. 
l Cm24311V" 0.5586 

Cm244 
2 . Pu238 0. 0144 

Am241 
3 
4 Pu239 

Pu240 

0.0000 
0.4270 

Exp. Obs. Diff. 
5.786 5.801 -0.015 
5.796 5.801 -0.005 
5.499 5.523 -0.024 
5.480 5.523 -0.043 

5.337 
5.143 5.177 -0.034 
5.144 5.177 -0.033 

FWHM - Rate c/m 
0.08 54.56 

0.10 1.41 

0.06 0.00 
0.08 41. 70 

DETECTOR CALIBRATION 
Energy(MEV) = 4.090 + (0.0047)*Channel 

Energy range (MeV): 4.090 TO 6.496 
Efficiency=******* CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
49360.0 
49359.9 
48836.1 

523.8 

% Recovery 
100.000 -
100.000 
98.939 
1.061 

Tau 
Initial Final 
12.000 8.234 
14.000 5.927 
6.000 6.102 

12.000 8.806 

Activity 
d/m uCi/ea 
0.01 0.570E-08 

0.416E-08 
0.00 0.149E-09 

0 .114E-09 
0.00 O.OOOE+OO 
0.01 0.318E-08 

0.318E-08 

Analyzed by: _______ _ 
RW 
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SPECTRUM SD2929.SPC 
1 LEGEND: RAW= .... MODELED PEAKS= 1,2, .. , ETC 

.4 

...... ;4 

..... · ...................• 4 .. 

WHC-SD-WM-DP-045 
REV1 

. ..................................................... 4 
• 0 0 0 •• ""."" •• • 0. 0 ••• "" 0" 0 0. 0. 0. 0 0 0 0. "0 0 0 0 0 0 4 
............ 4 
4. 

2 
2 
2 
2 
2 

.1 

..... 1 

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

9462.6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ..... 1 ... 

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

. ' ......... ' ............... '' .......... 1 
••••• ' •. i, 

' .. ~ 
· .. ::~ . · ... · . ''. .. . ' . 
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Raw Data Dump for AEA Spectrum: 
1 

11 
;_,_.,,. 21 

31 
41 
51 
61 
71 
81 
91 

.,. · ~: 101 
i·i~, 111 
ilia_ 121 
(,.-]If J· 131 

-.~: 

· -,~ 141 
- ,t~: 151 .m 
:~ 161 ~-=fr 
r~t- 111 

!;~rm 
n 
31 

241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 

91 
11 

0. 
1. 
1. 
0. 
0. 
1. 
1. 
0. 
2. 
2. 
5. 
4. 
2. 
4 . 

. 2. 
7. 
7. 
5. 
9. 

16. 
21. 

125. 
615. 

1136. 
225. 
13. 
16. 
25. 
10. 
15. 
31. 
20. 
18. 
15. 
96. 

564. 
1327. 
637. 

17. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
o. 
0. 
0. 

o. 
1. 
2. 
2. 
2. 
o. 
1. 
1. 
1. 
1. 
I. 
1. 
o. 
6. 
3. 
4. 
6. 
5. 
6. 

14. 
21. 

131. 
736. 

1089. 
153. 
15. 
26. 
12. 
12. 
14. 
26. 
14. 
17. 
29. 

128. 
700. 

1309. 
511. 

5. 
o. 
o. 
0. 
2. 
o. 
o. 
o. 
o. 
o. 
1. 
o. 
o. 

0. 
0. 
1. 
0. 
o. 
2. 
0. 
0. 
1. 
3. 
1. 
2. 
0. 
2. 
4. 
3. 
3. 
5. 
7. 

10. 
31. 

16'6. 
768. 
989. 
107. 
10. 
24. 
11. 
6. 

13. 
36. 
21. 
16. 
30. 

145. 
765. 

1327. 
389. 

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

.. · -:-.-.;.~- .. :~·•·. 

0. 
2. 
1. 
3. 
1. 
0. 
3. 
1. 
3. 
3. 
0. 
0. 
3. 
1. 
5. 
6. 
8. 
5. 

10. 
7. 

45. 
206. 
811. 
871. 

75. 
20. 
8. 

17. 
8. 

20. 
36. 
15. 
12. 
34. 

228. 
809. 

1316. 
287. 

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

',, .. ~ . 

WHC-SD-WM-DP-045 
REV 1 

SP:SD2929.SPC 
o. 0. 
o. 0. 
3. 1. 
o. 0. 
1. 3. 
1. 0. 
3. 0. 
3. 1. 
2. 3. 
1. 2. 
2. 0. 
4. 0. 
1. 1. 
4. 2. 
2. 2. 
3. 2. 
6. 7. 
5. 5. 

10. 11. 
19. 11. 
49. 54. 

226. 303. 
956. 1022. 
802. 695. 

65. 36. 
12. 9. 
35. 11. 

6. 4. 
7. 7. 

19. 21. 
28. 39. 
8. 16. 

11. 14. 
44. 33. 

229. 246. 
915. 1035. 

1313. 1182. 
173. 176. 

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

0. 
0. 
1. 
1. 
2. 
2. 
2. 
2. 
0. 
0. 
o. 
1. 
0. 
3. 
7. 
o. 
5. 

11. 
5. 

15. 
55. 

302. 
1062. 
561. 
32. 
17. 
18. 
5. 
9. 

19. 
19. 
18. 
20. 
50. 

330. 
1120. 
1143. 

99. 
o. 
0. 
o. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
o. 

. .. ~ :._ .-

I. 
3. 
o. 
2. 
1. 
0. 
1. 
2. 
1. 
2. 
1. 
2. 
0. 
2. 
4. 
4. 
9. 
6. 

10. 
19. 
65. 

369.!. 
1054. 
499. 

12. 
13. 
25. 
8. 
8. 

22. 
18. 
20. 
23. 
66. 

403. 
1168. 
1003. 

69. 
o. 
o. 
0. 
0. 
1. 
1. 
o. 
o. 
o. 
2. 
o. 
o. 

1. 
0. 
0. 
5. 
2. 
2. 
1. 
1. 
1. 
1. 
2. 
0. 
2. 
3. 
6. 
2. 
8. 

13. 
11. 
21. 
73. 

443·: 
1151. 
357. 

18. 
26. 
12. 
5. 
7. 

22. 
23. 
13. 
22. 
67. 

429. 
1204. 
847. 
32. 

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

11 
3. 
3. 
1. 
2. 
I. 
2. 
1. 
I. 
2. 
2. 
2. 
I. 
1. 
2. 
1. 
3. 

10. 
11. 
22. 
89. 

538. 
1104. 
299. 

8. 
16. 
22. 
9. 

13. 
32. 
18. 
7. 

25. 
93. 

498. 
1324. 
726. 
35. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
0. 

440 
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WHC;SO•WM•DP•045 
REV1 

}), II~~'"' 
0- 'l-f;r 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. l.10 

Peak 
ID 
1 
2 
3 
4 
5 
6 

DATA REDUCTION REPORT 

SAMPLE 
R3916-8781 

File ID: SD5453.SPC 

Counted on: 6/ 4/93 @·9: O 
Detector/Geometry number: 5/ 1 
Count time: 30000;.Sec 

Peak height 
Initial Final 

4.5 3,4 
4059.2 4087.4 

96.8 97.9 
187.0 64.8 
375.0 383.4 

10.5 · 1L3 

PEAK ANALYSIS 

Peak center 
Initial Final 

480 .110 480 .110 
363.263 363.263 
304.829 304.829 
260.146 260.146 
232. 611 232. 611 
34·. 397 34. 397 

PEAK RESULTS 

FWHM 
Initial Final 
20.000 12.020 
20.000 9.998 
24.000 13.577 
12.000 24.576 
20.000 8.593 
20.000 12 .. 497 

Peak AEA Peak Centroid · Count 
Rate c/m 

0.11 
ID Isotope Fract. 
l· Bi212 0.0014 

. 2 Ra224~u~'°o. 8668 
3 Pu238 0.0247 

t tm ~:~;~~ 
. 6 0.0029 

Exp. Obs. Diff. FWHM 
6.040 6.047 -0.007· 0.04 
5.680 5.697 -0.017 0.03 
5.499 5.521 -0.022 0.04 

5~387 0.07 
5.305 0.03 
4.710 0.04 

· 71. 29 
2.03 
2.48 
6.09 · 
0.24 

DETECTOR CALIBRATION 
Energy(MEV) = 4.607 + (0.0030)*Channel 

Energy range (MeV): 4.607 TO 6.143 
Efficiency= 0.2006 CPM/DPM 

TOTAL COUNT DATA: 

Tau 
Initial Final 
10. 000 1. 825 
10.000 4.774 
12.000 5.205 
6.000 3.633 

10.000 4.696 
10.000 3.585 

d/m 
1.56 

378.05 
14.09 
12.36 
30.35 
. 1. 21 

Activity. 
uCi/ea 

0.702E-06 
0.170E-03 
0.635E-05 
0 .. 557E-05 
0.137E-04 
0.543E-06 

Item 
Raw spectrum · 
Smoothed 
Compos.He fit 
Residuats 

Total 
40545.0 
40545.0 
41121.8 

% Recovery 
100.000 
100.000 
101.423 

-576.8 -1. 423 

. Analyzed by: """"":=--'--· _____ _ w 441 
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·SPECTRUM S05453.SPC 
1 LEGEND: RAW= .... MODELED PEAKS 

6 
6 
6 

s . 

4 
4 
4 
4 

3 
3 
3 

. . . 5 . 

. . . 5 

2 
2 

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

1, 2, •. , ETC 

WHO·SD·WM-DP-045 
REV1 

14601. 7 

·: ~\--~ -) •• 0 ••••••• 0 •••••••••••• 0 ••••••••••• 0 0 •• 0 •••• 0 •• 2 .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
...................... 2 
2. 

1 

.. -~-· -- .- : . ·· ... ,·_ :: .... ·• ......... ~ .. ,·. ·-· :-:p.::·: .,;-::.-:· .. ·. - . . . .. ,. 
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1 
1 

WHC-SD-WM-OP-045 
REV1 

Raw Data Dump for AEA Spectrum: SP:SD5453.SPC 
1 0. 0. o. 0. o. o. 0. o. 0. 0. 

11 0. o. 0. 1. 2. 1. 2. 1. 2. 3. 
21 2. 4. 7. 1. 7. 4. 5. 3. 6. 7. 
31 5. 5. 6. 4. 7. 5. 4. 6. 6. 3. 
41 1. o. 0. 1. 0. 0. 1. o. 0. 0. 
51 1. o. o. 0. o. 0. 0. o. 0. o. 

;-\·-:: 61 0. o. o. 0. 0. 0. 0. o. 0. o. 
71 0. 0. 0. 0. 0. 0. 0. 0. 0. 0 . 

. ; ;'., 

81 0. 0. 0. o. o. 0. 0. o. 0. 0. 
91 0. o. 0. 0. o. 0. o. 0. 0. 0. 

101 0. o. 0. 0. o. 0. 0. o. 0. 0. 
('</_g 111 0. 1. 0. 0. o. 0. 0. 1. 0 . 0. 

.r<-- 121 0. o. o. 0. o. 0. 0. o. o. 0. 
;g, 131 0. o. 1. 2. o. L 2. 2. 1. 0. 
.~. 141 0. o. o. 0. 0. 0. 0. 0. 0. 1. 

. ~,.;,.;.· 151 0. o. 0. 0. o. 0. 0. 0. 0. 4. 
:·~ 

:P 161 4. 1. 1. 0. o. 1. 1. 2. 1. L ,.:::e 171 1. o. 4. 2. o. 2. 1. 1. 3. 2. 
. . ,~, 181 I. o. 1. 0. I. 1. 1. 3. 2. 1. ·,fi?· 191 1. 0. 2. 2. 3. 3. 5. 2. 4. 1. ~ 

-~-\.·.:; 201 0. 8. 1. 6. 7. 3. 5. 5. 7. 10 . 
. . ::' ., 

211 13. · 13. 19. 26. 22. 32. 39. 46. 54. 64. 
221 83. 84. 123. 95. 154. 160. 161. 200. 189. 234. 
231 245. 1.4.2., 202: 216. 175. 145. 101. 72. 55. 41. 
241 17. 15. 8. 13. 5. 13. 14. 12. 16. 16. 
251 14. 20. 25. 28. 38. 42. 44. 39. 36. 36. 
261 32. 34. 29. 23. 31. 30. 21. 26. 15. 10. 
271 18. 9. 9. 9. 11. 7. 4. 1. 2. 7. 

.. 281 8 . 4. 4. 8. 5. 10. 11. 16. 18. 16. 
291 20. 13. 25. 17. 40. 37. 38. 51. 45. 53. 
301 47. 56. 41. 63. 63. 51. 44. 46. 33. 24. 
311 25. 15. 21. 11. 13. 11. 17. 15. 14. 10. 
321 13. 16. 20. 10. 17. 19. 17. 20. 19. 14. 
331 17. 21. 30. 39. 33. 39. 48. 50. 62. 58. 
341 108. 108. 152. 194. 235. 303. 410. 530. 583. 708. 
351 836. 993. 1052. 1301. 1401. 1444. 1608. 1782. 1960. 2037. 
361 2291. 2332. 2453. 2293. 2102. 1679. 1279. 924. 638. 380. 
371 227. 103. 59. 15. 10. 0. 0. 0. 1. 0. 
381 0. o. 0. 0. o. 0. 0. 1. 0. 0. 
391 0. o. 0. 0. o. 0. 0. 0. 0. 0. 
401 0. o. 0. 0. o. 0. o. 0. 0. 0. 

-:~ 21 0. 1. 0. 0. o. 0. o. 0. 1. o. 
421 0. : ~ 1. 1. 1. 1. 0. 0. 1. 1. 

•:.. ~ 

431 o. 1. 1. 1. 2. 1. 0. 2. 1. 1. 
441 0. o. 0. 0. o. 1. o. 0. 0. 0. 
451 0. 1. 0. 0. 1. 1. o. 0. 0. 0. 
461 1. o. 3. o. 2. 0. o. 2. o. 0. 
471 0. 1. 2. 1. 1. 3. 3. 2. 3. 3. 
481 3. 2. 0. I. 1. 2. o. 0. 0. 0. 4 4.3 
491 0. o. o. 0. o. 0. o. 0. 0. 0. 
511 0 . o. 

.. . , 



. : ... 

I·.; 

.-· .. ··.,. 

Peak 
ID 
1 
2 
3 
4 

WHO~S0QWM•DP·045 
.. AEV1 · 

.. 

D11, 'lv1:iL 
1,·_ '/- ?J' 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

DATA REDUCTION REPORT 

SAMPLE 
R3916-8881 

File ID: SD7900.SPC 

Counted on: 6/ 4/93@ 9: 0 
Detector/Geometry number: 7/ 1 
Count time: 30000. Sec 

Peak height 
Initial Final 
2962.0 2916.8 
105.0 100.5 
80.2 38.5 

265.2 267.1 

PEAK ANALYSIS 

Peak center 
Initial Final 

363.717 363.717 
305.311 305.311 
265.563 265.563 
233. 013 233. 013 

PEAK RESULTS 

FWHM 
Initial Final 
20.000 11.912 
24.000 17 .193 
16.000 14.767 
16.000 10.167 

Tau 
Initial Final 
10.000 5.371 
12.000 6.390 
8.000 0.503 
8.000 7.783 

Deak AEA Peak Centroid. i· Count Activity 
ID Isotope y Fr act. Exp. Obs. Diff. FWHM Rate·c;m 
1 Cm244 ~\,\1: 0. 8382 5.796 5.783 0.013 0.06 55.01 

Cm243 
2 Pu238 

Am241 
3 
4 eu239 

Pu240 

5.786 5.783 0.003 
0.0348 5.499 5.508 -0.009 0.08 . 2.28 

5.480 5.508 -0.028 
0.0626 5.321 0.07 4.11 
Q,0613 5.143 5.168 -0.025 0.05 4.22 

5.144 5.168 -0.024 

DETECTOR CALIBRATION 
Energy(MEV) = 4.073 + (0.0047)*Channel 

Energy range (MeV): 4.073 TO 6.480 
Efficiency=******* CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
32278.0 
32278.0 
32809.7 
-531.7 

% Recovery 
100.000 
100.000 
101. 647 
-1. 647 

d/m uCi/ea 
0.01 0.425E-08 

0.583E-08 
0.00 0.245E-09 

0.188E-09 
0.00 0.318E-09 
0.00 0.326E-09 

0.326E-09 

Analyzed by: -::-,aa ........ ------

j/lD' 

. --· • . ...... -.: ·: ... . 
··--· - .. 

•r.••. · .. · .. : . ·: .•.-~---· ... 

. ~.-
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SPECTRUM S07900.SPC 
1 LEGEND: RAW = • • • • MODELED PEAKS = 1, 2, •. ·, ETC 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4. 
3 •. .4. 
3 ... 4. 
4 ' 
3 
3 
3 
3 

2 
.2 
.2 
2 
. 
. 1 
..... 1 
................ 1 

WHC .. SD-WM-DP-045 
REV 1 

• e • e o o • e O O O O o. O II O o O •. O e O Cl O O O O O O O O O O O fl O O O O O O c,. I 0 

10870.2 

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

. . 1 .. 

445 



Raw Data Dump for AEA Spectrum: 
1 

11 
21 
31 
41 
51 
61 

·:·:·,: 71 

i~1Ii 
- ~A 121 
'_'.:~131 
'.:0141 
<~" 151 

:Im 
. , ' 191 

201 
,, , 1 

1 
.... 1 
'241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 . 

· 391 
401 
411 
421 
431 
441 
451 
461 
471 
·-1 

,,. . 1 
. ::id 

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

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

10. 
54. 

172. 
34. 
8 .. 

12. 
9. 
9. 

16. 
47. 
32. 
14. 
39. 

111. 
588. 

1713. 
288. 
40. 
4. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
o. 
0. 

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

:o. 
1. 
o. 
1. 
4. 
4. 

11. 
66. 

153. 
28. 
18. 
17. 
17. 
8. 

22. 
57. 
25. 
20. 
43. 

122. 
705. 

1681. 
236. 
35. 
6. 
2. 
o: 
0. 
o. 
0. 
'l. 
0. 
0. 
1. 
0. 
0. 

o. 
o. 
2. 
1. 
o. 
o. 
o. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
3. 
7 .. 

13. 
. 78. 
185. 
14. 
11. 
25. 
13. 
5. 

30. 
70. 
15. 
32. 
52. 

150. 
739. 

1784 . 
151. 
25. 
4. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 

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

10. 
11. 
87. 

159. 
14. 
12. 
23. 
7. 
5. 

33. 
70. 
24. 
21. 
63. 

175. 
868. 

1659. 
121. 
19. 
3. 
o. 
0. 
0. 
o. 
0. 
o. 
o. 
0. 
0. 
0. 

WHC·SO-WM-OP-045 
REV1 

SP:SD7900.SPC 
0. 0. 
0. 2. 
2. . 2. 
1. 1. 
0. 0. 
0. 0. 
0. 1. 
0. 1. 
2. 0. 
2. 1. 
0. 0. 
0. 1. 
o. 0. 
0. 1. 
0. 0; 
0. 0. 
1. 0. 
2. 2. 
2. 0. 
2. 2. 
7. 6. 

18. 20. 
96. 97. 

138. 116. 
17. 17. 
15. 19. 
18. 23. 
11. 8. 
7. 19. 

23. 33. 
61. 46. 
24. 8. 
24. 31. 
64. 69. 

201. 243. 
945. 991. 

1552. 1351. 
113. 90. 
13. 14. 
2. 2. 
0. 1. 
0. o. 
0. o. 
1. 0. 
0. 0. 
0. 0. 
0. 1. 
0. 1. 
0. 1. 
0. o. 

0. 
3. 
1. 
0. 
o. 
0. 
0. 
0. 
2. 
2. 
I. 
0. 
1. 
1. 
1. 
0. 
0. 
1. . 
1. 
5.-
7. 

31. 
144 .. 
91. 
14. 
17. 
28. 
4. 

17. 
32. 
60. 
16. 
22. 
68. 

276. 
1096. 
1068. 

91. 
17. 
2. 
0. 
0. 
0. 
o. 
0. 
0. 
o. 
o. 
0. 
o. 

0. 
1. 
0. 
0. 
o. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
L 
1. 
1. 
0. 
1. 
0. 
1. 
1. 
4. 

30. 
139. 
85. 
10. 
22. 
17. 
5. 

12. 
36. 
45. 
12. 
31. 
88. 

345. 
1191. 
854. 
66. 
15. 
3. 
o. 
o, C 

o. 
0. 
o. 
0. 
1. 
0. 
0. 
o. 

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

IL 
36. 

150 . 
44. 
10. 
23. 
22. 
4. 

20. 
46. 

. 36. 
22. 
22. 
96. 

435. 
1347. 
603. 
54. 
6. 
0. 
o. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
o. 
0. 
0. 
0. 
0. 
o. 
1. 
0. 
0. 
o. 
0. 
0. 
2. 
0. 
2. 
3. 
4. 
5. 
6. 

44. 
170. 
35. 
14. 
27. 
14. 
3. 

15. 
55. 
31. 
26. 
24. 

125. 
545. 

1556. 
457. 
70. 
9. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
o. 
0. 

--~-=--:· :-~·- ,-:: ;· 

44G 



.;(~. 

-:~-
~.:i-

-•~ ~ 
.C,t~l 
i:='~1 

:~ 

.. ~ ~-

COUNTS 

242920 
242932 
242052 
243038 
242907 
242795 
243214 
243707 
242647 
241653 

. _ ... •·.-... • -- ..... ; 

. ·.; ., . 
. ·. ,.-. : .. 

WHC-SD-WM-DP-045 
· REV1 

BEST AVAILABLE COPY 

CNT TIME C/M CO/NC CORR CORR C/M GEOM 

5 48575 307 48882 0.4981 
5 "48577 307 

' 
48884 0.4982" "lf 

5 48401 305 48706 0.4964 
5 48599 307 48906 0.4984 
5 48572 307 48879 0.4981 
5 48550 306 48856 0.4979 
5 48634 307 48941 0.4988 
5 48732 309 49041 0.4998 
5 48520 306 48826 0.4976 
5 48322 304 48625 0.4955 

.. :···.:• .. ·:. 
' . AVG Av& 

' 
':,a:4979 

... 

48855 : 

447 
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··::-::··'; 
.... ' ·~.:--> 
.~:~t):~ 

. .,: ·~ : 
',-;:,:. 

BEST AVAILABLE COPY WHC-SD:WM-DP-045 
. REV1 

DET # 1 2 3 4 5 6 7 8 JUPITER II __,,,=...,,.,.,.====,,,,,,,,==_,,-,,,,.,,,,,.,,.,,,====="""""""".,,,,.,,,.,,,,.==,_.,,,=,,..,,,,=,,,,,,.===========/ 
}:;y;;:~:j:::i1ft4ff,ii:::,i::1111: '11:~w:l: :::1,::;::4;~::,t'.:::i :::m1i;~;:r1¼::1 ::1i;i:::l'ltia:1:i ~111::;a.:i1:~1::; :~1:v~~1@;f1i::,: ,:i::~::!i::ili;!:i:; :~:t:1:;:i:1:;!:::; :~1~::~i1:~iif!'::1i :::::;i1::rumili;;~ ::;:::;~:a1::i1:::: :::::m1r1.:;:~rili :j;:~::;:::£:~:::~r-

SCT /SHIFT. 

,4.~ (!/G 
I' I 
{/DATE 

SC'NSHIFT A. ,,_ . . /_.; .-_i, 
., //'7 ' _,,.,.,. 

.,. 
! 

\ DATE 

Np 7-3 
Pu I/ C• 

Am 13( 

/..19 

-:l.27 
•? e.., ,-. 

.·"'-I~ 

-• /'7.:--[......---- ... 

::;::;,:::&:t=ti:::::'w~~*1:::i#.,:1::::1i:1:: ,:;!;if~::::: ::i::iir~M~::£;,:~: ::::;:,::1;::i::~1::: ,!:i:::1i;:4Wi&11:; :::imB'::r:4.::::: ;i::::m:w:11~::m :,~:i:f~:11=~,i::t :;:::;~:::l::½1.i'::: :::::::::,::~;~,::~::::;: :':::;::::m:rr:=;: :::1::'a:;r::~,,::: ':;titf r:§:1:, ;::;,i:ff?-r · 

SCT/SHIFT Np i;:_ /~7) /,ft;. J•/g /.-S-~ ;.,-/ /5':J. /~-V"' 

< l!/G Pu i/t., ~,:'7 ~3 I ;l:21 ~-3i ;i.5/.7 ;2. 3,:;: :? ;33 'I'----_ 
'/ I I 
1
• DATE Am J -=:t:. '3<-"v 3c,,~ ,f{'77 3C'3 "'3db 3' c: ;z_ 3c.· 7 

......... _ 

----t.- -.:,2 · 9. 3 3t,7 3L~i 3/,Z" / 
·-, 

Cm /Zo 3r;,.5- 37.::.. 37t: 3?/ /' .... ......____ 

SCT/SflIFT Np '7.:J_ /SZ,, ·:v-·· l'l''Z ;.5:35- F/7 l<::r J.:r~ 
~tFJ-- (',k7 Pu I I(' ~'2.7' ,;0,'2. 7 e:!?i ,;l-:',J..9 ~>I :i-33 

(/_ I ,,· 
13'-· 'DATE' Am 3cf . .,;,,t.. ~ 1-,. :?'1:Z 3C'~ 3c- / 3,·,3, Sc·7 

{ - 5 .-l?:) Cm /t..C· ' 3 "''f" ,ts- 37/ 3l9 .3"7li 37/ r-"-
rE: Np ( 2nNp) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 ( 3 .1, 1.1 - 1. 4) 

Pu (ZJ~Pu) peak must be at ch 229 +/- 10 (3.2 4.4) or' ch 113 +/- 10 ( 3 .1, 1.1 1. 4) 
Am (l41Am) peak must be at ch 300 +/- 10 (3.2 4. 4) or ch 139 +/- 10 ( 3. 1, 1.1 1. 4 J 
Cm ( l4•cm) peak must be· at ch 368 +/- 10 (3.2 4. 4) or ch 160 +/- 10 ( 3. 1, -1. 1 1.4) 

443 
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.::.;! 
·-·~; 

-:~~ 

/@ 

·· 1 
'.:: .· .::-:;_; . 

... ... :•.·-:, 

Lab Segme 

Analysis: 

Technologist· 

Starting Time: 

Ending Time: · 

WESTINGHOlJ5E-H~NFOAO CQI\IIPANY ,6~ . W5 
222-S LAStlRATOAY 

ANAL YTlCAL BATCH WHC·SD·WM-OP-045 -
Customer I~ · 

':> \S .. -,~ ~ 
Sample Pr~p: 

' \L-k..it) .. CJ'l 

Procedure/ Rev: 4 SOJ _ > S (.. '1)-o 

Temperature- z'-f o l.-

Chemist: -~ C,. 
Comments: ______________________ ..;..... _________ _ 

Description Lab ID .. Description Lab ID 
1 INITIAL LMCS CHECK STD Q~C\~~-8St2 1 1 . -
2 REAGENT. BLANK tt'I A- 12 
... <: ~.._ I)/~ <l.\'hlt,,- S'l ~z., .J 13 . 
4 14 

5 15 

6 16 · 

7 1 7 

a 1a 
9 19 I 

10 .. 20 

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

. , ' 

. L,n< j /.,'33"3- ,--e 
<i."k.c. 1~~--r~ ... . 1a1 ~ 

. 
. . 

·. . 

.. I 
4,4;~ 

I I 
L---------------------------------:.~, .. ~i()(J(>IIIII 10~1'17t 

.... 
- -·-·- · .. · .. -: . . -,--:--- ..• 



.•;'.::.·• 
-.·· 

.•.::: 

I•"' 

. WHC·SD-WM-DP'."045. 
REV1 . 

AMERICIUM 241 ANALYSIS - ACID DIGESTION 

Sample Pooni Dale. Time l11ued Pr,011tv 

R 3915~-8582 BECHTOLD-1 5-25-93 8:45 18 
Oe1erm1ni111on Melnoa, S1anaa,a Re,ull Unus Charge Coae RerUn1 

Am241 LA-503-156. % RECOVERY E13975 0 
Cu11omer 10 

STD 
Remarks. Ci11cu1auon1. Resuns· 

EDP R201 AROOl 
. -If 

STD~ Ga'?,?,.\~ RESULT ~-'>-v,O;,. 

"AEA" • 480MIN 
ATTACH PRINTOUT 

STD VAL :t. '83o"'1 %REC q 'j'". I./ d..1i, 
- 0 \R ...A ~ ~~ <J:lcL Sk&'-13 

Hrs 

Oare T1n•e Comp1e1eo 

e,~,-9') ~1,o 

RUSH RUSH 

l..:(P1- i·~~-f'3 ~ . .,t, ~rio--1'$'✓,;J... • 

~-r 
-:J~ 

S¼ (;i-,,r7-3)G1)(1ooo }.,1.o~ 
. 'l<f~ . 

-. ~-5&0d- 41 uCl.l 

BEST AVAILABLE COPY 

{-

450 



.,):~,, 

·e~· 
:f:fl 

-,.;; 
~-:_.>: 

·· ... =:· 

. , . ._· 

WHC.~SD-WM-DP-045 
REV1 

AMERICIUM 241 ANALYSIS - ACID DIGESTION 

Am241 LA-503-156 
S.mp1t,S1ie 

? o-e • IO - ,re 
Rema1k1. Ca1culat1ons. Resun1· , 

_COUNT AS uCI/L 

I -t r""' \Vlle3 

Date Tim• l11ued Puority 

5-25-93 8:47 18 

uCi/G Rec 
Cha,ge Code Ae,uns 

E13975 0 
Customer 10 

SB-76A 

"AEA":. 480MiN 
ATTACH PRINTOUT . 

•ICTO ~ ~ ~'\l ~!lc,c Sl'P>'-1') 
is'IE" 111,•·/L 

5,01to11,,. 

•. •;· .-.. ' 

3z (B.sq7-3)c.nvcco)C101D) 
37S-

-- ·J.'S~;ic+ '~C-!P 

BEST AVAILABLE COPY 

-~ -~ . . , . , .. .. 

L----------,-----------------:--~~5'1 

J, ·' 



I·_ ,: 

-·-:-:: .. ·-: .:· 

WHC-SD-WM-DP-045 
REV1 

f), fl~t?k~ 
0- <1-r3 

GE.NE RA L ALPHA ENERGY AN ALYS IS 
Rev. 1.10 

Peak 
ID 
1 
2 
3 
4 
5 
6 

.>eak 
ID Isotope 
1 Ra224 
2 Pu238 

Am241 
3 
4 Np237 
5 
6 

DATA REDUCTION REPORT 

SAMPLE 
R3915-8582 

File ID: SD4530.SPC 

Counted on: 6/ 4/93@ 8: O 
Detector/Geometry number: 4/ 1 
Count time: 30000. Sec 

Peak height 
Initial Final 

. 5.6 4.9 
1523.6 1604.6 
1332.8 1465.5 

4.8 4.7 
1.9 2.1 
0.1 0.1 

PEAK ANALYSIS 

Peak center 
Initial Final 

346.244 346.244 
298.594 298.594 
253.519 253.519 
146.070 146.070 
127.180 127.180 
103.105 103.105 

PEAK RESULTS 

FWHM 
Initial Final 
24.000 30.321 
20.000 13.311 
20.000 8.314 
20.000 7.757 
12.000 2.180 
12.000 0.200 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0.0218 5.680 5.716 -0.036 0.14 1. 73 

Tau 
Initial Final 
12.000 0.000 
10.000 2.875 
10.000 1.951 
10. 000 11. 103 
6.000 6.935 
6.000 0.200 

Activity 
d/m uCi/ea 

12.45 0.561E-05 
0.5456 5.499 5.492 0.007 0.06 43.28 406 .15 0 .183E-03 

5.480 5.492 -0.012 
0.4315 5.280 0.04 34.23 231.27 
0.0008 4.781 4.775 0.006 0.04 0.06 
0.0002 4.686 0.01 0.01 
0.0000 4.573 0.00 0.00 

DETECTOR CALIBRATION 
Energy(MEV) = 4.089 +.(0.0047)*Channel 

Energy range (MeV}: 4.089 TO 6.495 
Efficiency= 0.1480 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
38718.0 
38718.0 
39659.0 

-941.0 

% Recovery 
100.000 
100.000 
102 .43u 
-2.430 

0.48 
0. 10 
0.00 

0.140E-03 
0.104E-03 
0.217E-06 
0.445E-07 
0.144E-08 

Analyzed by: =Rw,-,---------

: ~:-·• ,_ - ... :• : ·;, . 

• •• ·\. -·_a_- ·-~··. • 

1·_ .. __ , 
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·· .. :.- __ --.:·: 

SPECTRUM SD4530.SPC 
1 LEGEND: RAW= .... MODELED PEAKS - 1,2, .. , ETC 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
6 
1 
1 
5 
1 
4 
4 
1 

.... ,:~~! 1 
'~ 1 
~ 

: ~~ 1 

1?~ ij 
'_:-}{i 1.3 

1.. 3 
1..... 3 
2............ 3 
12 ....................... 3 ..... . 

WHC .. SD-\"IM-DP-045 
REV1 

1.2 .. · ........................................ .3 .•..•...••. 

5643.7 

1 ... 2 ............................................................. 3 .. 
1 ....... 2 ...........•...... 0. 3 ......... . 
13 ............ 2 
1 ............... 0 •• 2 
1 o O O O O o e O O O O. 0 e. 0 0 0 GOO e e GOO O ti O O t COO O O t 2 0 0 0 0 

l O O a O O • 0 0 o ,a , , o o • 0 , 0 0 o o II o o o ,a • • o o o o II o o a 11 • o o o • o o o • o o o • • 11 o • 0 • e1 o O • 2 • o • 

I ... 0 • Cl ••• 0 •••••••••• (I •••••••••• 0 • 0 0 0 0 0 0 •• 0 0 0 • 0 • G ••• 0 • 0 •• 0 0 0. 0 • 0 Cl •• 0 0 0 2 
1 ..............•....•..... 2 
1. 2. 
1 
1 
1 
1 
1 

, .. -~-. -·-

453 
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. . . ~ 

.. ,~:~: 

. ~ .. ~. WHC-SD-WM-qP-045 
REV1 

Raw Data Dump for AEA Spectrum: SP:SD4530.SPC 
1 0. 0. 0. 0. 0. 0. 0. ·o. 0. o. 

. ; :: ~ '.'· . 11 0. o. 1. 0. o. o. 0. 1. 1. 0. 
<:·\;{_ 21 0. 0. 1. o. 1. 0. 0. 1. 1. 2. 

31 1. 0. 1. o. 2. o. 3. 0. 0. 1. 
41 2. 2. 2. 1. 0. 0. o. o. 0. 1. 
51 1. 1. 2. 1. 3. 1.. 2 . . 2. 1-. 0. 
61 0. o. 2. 1. 1. l. 1. 1. o. 1. 
71 0. 0. 1. 1. o. 2. 1. 2. 1. 0. 
81 1. l. 0. 2. 1. 0. 2. 1. 2. 1. 
91 0. 1. 3. 2. 0. 0, 3. 1. . 2. 2. 

:~ 101 2. 3. 5. 1. 2. 1. 0. 2. 1. 1. 
:,,:w:1 111 1. 1. 1. 5. 1. 4. 5. 1. 3. 2. 
~· 1 0. 4. . 6. 3 . 5. 5. 1. 5. 4. 5. .:.!"•;: 12 

.. ~ 
· ·'lie 131 2. o. 3. 1. 6. 1. 2: 3. 5. 6. 

-·,~: 141 3. 9. 9. 6. 6. 4. 4. 5. 10. 3. 
--~': 151 4. 2. 7. 5. 4. 3. 5. 7. 5. 5. 
~: 161 6. 6. 5. 5. 7. 5. 12. 14. 4. 8. -~~~~:., 

:~; i~i 8. · 13. 8. 10. 6. 7. 13. 10. 14. 11. 
7. 7. 12. 15. 14. 15. ·11. 10. 13. 15. 

·:ii<} 191 18. 11. 15 ,: 15. 10. 18. 14. 38. 26. 29. 
, /'}; 201 15. 32. 25. 15. 27.. 19. 38 .. 29. · · 31 ~ 40 .. 

!11 28. 39. 32. 45. 50. 46. 65. 72. 67. 72. 
!21 52. 72. - 90. 104. 111. 135. JOS. 145. 178. 183. 
231 199. 252. 267. . 239. 303 . 409. 397. 414. .516. 532. 
241 . 532. 632. 641. 689. ~ 630. 674. 631. 659. 639. 
251 731. 734. 798. 810. 84 ?,'lj 749. 643. 478. 329. 211. 
261 133. 118. 120. 104. . 120. 96. llO. ll5. 125. 

-~:: . 271 lll. 122. 139. 161. 174. 193. 211. 245. 278. 329. 
281 318. 374. 449. 541. 541. 578. 619. 667. 642.~ 
291 681. 711. 748. 752. 696. 753. 714. 830. 832. 838. ~yl 
301 778. 759. 587. 426. 266. 188. 131. 117. 91. . . 
3ll 51-. 44. 30. 16. 10. 12. 8. 2. 1. 0. 
321 o. o. o. 0. 0. 0. o. o.· 0. 2. 
331 o. 0. 0. 1. 0. 1. 1. 3. 0. 2. 
341 5. 3. 1. 5. 3. 4. 3. 1. 1. 3. 
351 3. 2. 0. 1. 3. o. 1. 0. 0. 1. 
361 2. 0. 0. o. 0. 3. 0. 0. o. 0. 
371 o. 1. 0. 0. 0. 0. 0. 0. 0. 0. 
381 0. o. 0. 0. 0. o. 0. 0. 0. 0. 
391 0. 0. 0. 0. 0. 0. 0. 0. o. 0. 
401 0. 0. 0. 0 .. 0 .. 0. 0. 1. 0. 0. 
411 0. 0. 0. 0. o·: 0. 0. 0. 0. 1. 
421 0. 0. 2. 0. 1. l. o. 1. 1. 0. 
431 -o. 0. 2. 1. 0. 0. 1. o. 1. 0. 
441 0. 0. 0. 0. 0. o. 0. 0. 0; 0. 
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 1. 
461 0. o. 0. 0. 0. 0. 1. 0. 0. 0. 
471 1. 1. 1. 1. 1. ·2. o. 0. 1. 4. 
181 1. 2. 2. 1. 1. 0. 0. 0. 0. 0. 
191 0. 0. 0. 0. 0. 0. o. 0. 0. 0. 454 
5ll 0. 0. 
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WHC-SD-WM-DP-045 
REV1 

!1),~?ilA-~ 
{;-ip t'/.5 

G E N E R A L ALPHA ENE R.G Y AN ALYS IS 
Rev. 1. 10 

Peak 
ID 
1 
2 
3 

Peak 
ID Isotope 
1 
2 Pu236 
3 

DATA REDUCTION REPORT 

SAMPLE 
R3916-8782 

File ID: SD6445.SPC 

Counted on: 6/ 4/93 @ 9: O 
Detector/Geometry number: · · 6/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height Peak center . FWHM 
Initial Final Initial Final Initial Final 

5.8 5.2 347.933 347.933 16.000 11.123 
61.2 58.8 301.691 301.691 20.000 12.939 

596.0 588.1 255.268 255.268 20.000 13.210 

AEA 
Fract. 
0.0069 
0.1077 
0.8854 

PEAK RESULTS 

Peak !.Centro.id Count 
Rate c/m 

0.09 
1.37 

n:29 

Exp. Obs. Diff. FWHM 
5.873 0.03 

5.756 5.762 -0.006 0.03 
5.651 · 0.03 

DETECTOR CALIBRATION .. 
Energy(MEV) = 5.038 + (0.0024)*Channel 

Energy range. (MeV): 5.038 TO 6.267 
Efficiency= 0.2169 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
6591. 0 
6590.9 
6376.7 
214.2 

% Recovery 
100.000 
99.999 
96~748 
3.250 

Tau 
Initial 
8.000 

10.000 
10.000 

d/m 
0.41 
6.46 

52.06 

Final 
6.933 
3.621 
6.375 

Activity 
uCi/ea 

0.182E-06 
0.291E-05 
0.235E-04 

Analy~ed by:_·.,.,-.-------
WWW 

455 
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SPECTRUM SD6445.SPC 
1 LEGEND: RAW= .... MODELED PEAKS= 1,2, .. , ETC 

.3 
........ . 3 

WHC-SD-WM-OP-045 
REV1 

2151. 0 

............................. . 3 

.................................................................... 3 . 
• • • • • • • • • • • ••••••••••••••••••••••••••••• 0 •••••• •.• •• .- 0 3 
.......... . 3 .. 
2 .• 
. 2 
.. . 2 
...... 2 
.. . 2 

1 
1 
1 
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WHC-SDPWM~DP-045 
.;--: REV1 

·.,;}~! 

Raw Data Dump for AEA Spectrum: SP:SD6445.SPC 
1 o. 0. 0. o. 0. o. 0. 0. 0. 0. 

11 o. 0. 0. 0. 0. 1. 0. 0. 0. 0. 
21 1. 1. 6. 3. 0. 1. 2. 2. 3. 5. 

,.i{ 31 4. 1. 3. o. 3. 3. 3. 2. 3. 0. 
~. i' .. ;· 41 o. 0. 0. o. o. 0. o. 0 . 0. 0. 

51 o. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
61 0. o. 0. o. 0. 0. 0. 0. o. 0. 

I '. 71 0. 0. 0. o. 0. 0. 0. 0. o. 0. 
I 81 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

91 o. o. 0. o. o. 0. 0. 0. o. 0. 
·~;;: . ~ 101 0. o. 0. o. o. 0. 0. 0. o. 0 . . · ::~ 

-•··-. 
111 o. 0. 0. 0. 0. 0. 0. 0. 0. 0. ·--ih 

. --~- 121 o. 0. ·O. o. 0. 0 . 0. 0. o. 0. 
··m· 131 o. 0. 0. o. o . 0. 0. 0. o. o. . ~·, 

~~ 141 0. 0. 0. o. 0. 0. 0. 0. 0. 0. 

. _::£ 151 o. 0. 0. o. 0. 0 . 0. 0. o. 0. 
161 0. 1. 0. 2. 0. 1. 0. 0. o. 1. 

~ 171 0. 1. 0. 1. 1. 1. 0. 1. 1. 0. 
;~~·· 

.·_t,~. 181 o. 2. 1. 1. 2. 1. 2. 1. 1. 0. 
-,.-9-7' 191 1. 1. 0. 2. 3. 1. 2. 3. 3. 1. 
:::,,:r·;~ 201 ':' 3. 4. 2 .. 5. 7. 2. 2: 1. 3. 1. ·, 

211 7. 6. 2. 4. 4. 9. 4. 6. 4. 2. 
221 7. 9. 12. 10. 7. 8. 14. ·10. 21. 24. :·: 

231 17. 23. 32. 33. 36. 38. 41. 54. 58. 85. 
241 93. 100. 102. ~165. 140. 199. 219. 250. 284. 
251 314. 308. 341. 357. 305. 289. ,251. 215. 162. 
261 130. 102. 59. 38. 44. 42. 25. 21. 20. 

;:• ··:. 271 15. 11. 7. 7. 11. 6. 4. 4. 2. 4. 
281 3. 5. 2. 10. 7. 5.· 13. 8. 14. 15 'f 
291 22. 22. 12. 25. 29. 25. 30. 33. 24. czya-~~ r 
301 35. 36. 33. 30. 25. 14. 11. 11. 6. 
311 6. 7. 3. 2. 2. 3. 2. 0. 0. 0. 
321 0. 0. 0. o. 0. 0. 0. 0. 1. 0. 
331 1. 0. 0. 1. 0. 0. 1. 0. 0. 2. 
341 2. 3. 3. 4. 1. 3. 3. 6. 3. 1. 
351 3. 1. 0. 0. 0. 1. 0. 1. 0. 1. 
361 1. 1. 1. 1. 0. 0. o. o. 1. 0. 
371 o. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
381 0. 0. 0. o. 0. 0. 0. 0. 0. 0. 
391 o. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
401 o. 0. 0. o. 0. 0. 0. 1. 0. 0. 
411 0. 1. 0. 0. 0. 0. 0. 1. 1. 0. 
421 o. 1. 0. o. o. 3. o. 0. l.· 1. 
431 1. 1. 0. o. 0. 0. 0. 1. o. 0. 
441 o. 0. o. o. 0. o. o. 0. 0. 0. 
451 o. 0. 0. 1. 0. 0. 0. 0. o. 0. 
461 0. 1. 1. o. 1. 0. 1. 5. o. 0. 
471 3. 2. 0. 3. 3. 2. 1. 1. 2. 5. 
481 0. 0. 1. o. I. 1. 0. 0. 0. 0. 
491 o. 0. 1. 0. 0. 0. 0. 1. 0. 0. 
511 o. 0. 457 
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BEST AVAILABLE COPY WHC-SD-WM-DP-045 
AEV1 

DET # l 2 3 4 5 6 7 8 JUPITER II 
""""'"'=================="""'""""""""""'"'==================--n/ 

.:::·s·ti~a-AEJi\:1.\:;;:;,D :;:;,:~Rt:; ;f.;;,:br:;x:,~• ·;:;::,:;.;~;_;,:~;:;· J,:;,;,:j)~t .:,;;;L:rdti:;,·; ,;a:.ii::;:t;::: ;,;;·£4:~,i£lt:£:1hi~:-:,. :;,\::;::J;:;i::::i ,·;:;;.;,:1::.::,:1;•; .·;:::,:;,::i;:;;~:,;: :,:;·;i:,::;4:§:$.,',; ,~:::;,;;;i, ••. 4.,.... , 

SCT/SHIFT Np ,£;). /.~o l<f1 I'('£ /._'57) 14°--J r.;_.f f:J"Z, ~ ~ /'1..--·__...... --:-

4-'J--- {l_/6 Pu Jc') .;l,J.<j ~~1 ,:;.;2_7 ot3i ,;;z.-7 10 • :J.-Y:3 ~-l ~.,__ --.. 
YDAT./. Am n:-: 3c-,: J.:;i /J..~'1 3,1..:_-'} .3t•,-z., _,) , 3c."1 ~~ 

.S--.:",29 -o/3. Cm i!J7 31,,-7 J~.,;.. 3t 5 3:7 t.:· 3e,·7 ~v • 31/ _./ "'-....r---_ 

{:;{'&:&itI\(j~:]:*}I:;iif :;fp.k\t II:t::~::::±::t {)fii!ti~;j !iti:i;i:tl~I! :'::iif:t:t'l.t :rn!l'i'il:it.1/ l/:i!ltiriit :i'II~Itf :f MI {/t:l:/j:itr :![tI·{:1l1 J-iiiill:far :):lff@i:!!! })GD¾':' "1 • 

l---'"-+"_...__~ .......... --t-,,__,_-.+-'--=---t-------t-'-......::::.-t-~"--1t-........ l-l_..9-+-''-...__--'"""=""t----+------i~-_,.,..,-----u:(:;: 
,,.1"3"~ ~~ _./',/ J -, 

'-:f--,;.---'~-----;r---t--=-.:..:..-;--=--"'---t=::..;:;,.=---F-''----=--t...a;...::..;...a..-t-~-'--t--~-t--....;...-'-t---+-_,;::s-:1<::::--t-----il ~- ... 

. ~ (,_: ~ ,,,/"' ---------- ' 

SC'f{SHIFT Np 7.., 1-19 ;..;-:; /-,/(., 

~ ,./? 
;/21 ;?.3y ;2-,:l_-j-·" - ( ·:,.,.,. Pu I I,·, 

~ 

! 

,-' DATE Am f 3i_. .. -4.'7 t .-~~-:r .:2.5i 

/iZ, 1-t'r. t.~-
I 

.::. '3 I ;.,;;_9 ,1 
t.1 

c-
3,:.·,~-=, 3 ,., ~ 

-~ 

·::::i1Kf.t'ij:::f *'l11:11,.~i:1i:!~i:ll) :,:111 i1:1 :1•!11!:it[1Ii 1::i::11~=::i;::~ 'i~;:~11:1ti1iI:: i1:::11::1=f1\':!i :li
1i':i::1 It!:;:: 111::11:1:1 :111;:;::: /I:1~1:1:~1•~11:!i I:iiJ::i!::f::i?: tii!:!iit:i1t1::1I ·'IiI!Ir1:~:::- Jt:::t·:t1',~i::: ::::tt1-::f -· 

SCT/SHIFT Np rt.::. /~°?) /~'- 1•/k j,").,2 /·)°/ /5"::Z. /sv ;~ 

{!/G Pu )/e, .;(.~'7 ,~31 :7:27 ~3i ~ ;!.3,:; ;i33 "I'--. 
'(/ DATf Am J-:l.i. '3cc, 3c,;,;;.. ,5<97 3t':S 3et'J 3.t.:.::Z- '3c7 .---.,.__ 

I.- -.:.::L- 7..3 Cm /b o 3(,7 3l~ '6 .3& 5- 37~· -_3tEf 37c: 3 7 / ___ _,..,,,..,,. ··- ----

·i::::.5·S~f::iiA;ii,:jj:;,;i/i}j):. {~kii:. ff11*~':r:•1-::::: }\i\:~-v,~:::; .::,:;r:Mr:~r::: :i='Ea·,·;:4:::; :;:::;::::4:•~wi ;/;;,rnx:~::;:, ,:i;:?~i::j·::. :ifi;i·D:a.::'.: :=tHSfr•:;;: ·::::::iiff~-:;:: :.:::::;:i\{i{ :/,/i·•~·.:4·::;_ 

SCT/SIIIFT · Np 7..:2. /_5'Z; ·::v /'t~- f.:5.":J. /r'7 /~:Z.. /.:5"'-¥ 
.t;::} c-i; I I Ci -;;27 ' ;-;~? ~33 

.; 
Pu .:t3 I ;l":2-9 -:,,<°3/ 

. / / 
'/DATE' Am /3(, 3C( . .u..:'1,,- ·JCj ,..,. 3C'.q. 3~-; I 3<.."i.3 '3'c7 ... 4-

(: -5 -7'J Cm /t,C 31.:,'£ 3 i;;,s- 37/ 3l9 _""5 '1 l; 37/ 

rE: Np (mNp) peak must be at ch 150 +/- 10 (3.2 4.4) or ch 80 +/- 10 ( 3. 1, 1.1 1. 4) 
Pu ( 2l9pu) peak must be at ch 229 +/- 10 (3.2 4.4) or ch 113 +/- 10 ( 3 .1, 1.1 1. 4) 
Am (

241 Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 ( 3. 1, 1.1 - 1.4) 
Cm (24•cm) peak must be at ch 368 +/- 10 (3.2 4. 4) or ch 160 +/- 10 ( 3. 1, 1.1 - 1. 4) 
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WHC-SD-WM-DP-045 
REV1 

8 s ·- r ,-. .... '· .. BEST AVAi LA LC \.;\..)~-~· t 

t!rilliill1il 
.. TOD/I Y'S DA TE: .. · 08/18/92·:, :·,,.·.-·:-.:':':.'::'=/· 

·.:DEC/I Y c&nh·iV.: :=·x:_::=:_.:•·::iiJ.12:;}v.?Ahs/: .. 
::~1·~ ; ifJ v1Tb};i'i/:i:/:;f:'j1if j':;:?:\!i![i:!n}i'.;i!l;i'iii!'.Jit:i; 

COUNTS CNT TIME C/M CO/NC CORR CORR C/M GEQM 
I· 

243204 5 48631 307 489,18 0.4987 
243913 5 48773 309 49082 005002 
244771 5 48944 311 49256 0.5020 
243758 5 48742 309 49050 0.4999 
243766 5 48743 309 49052 0.4999 
243637 5 18717 309 49026 0.1996 
213511 5 48693 308 49001 0.4991 
243765 5 48743 309 49052 0.4999 
243849 5 48760 309 49069 0.5001 
244044 5 48799 310 49108 0.5005 

A vi; •. ·•·•· . ·. 'AVG . f{}\i ~r«:: J?,1,~f.t.1.~ri,Gi; 
-_. . ·._. _ _- -... ·.·. ·-.:· 

48 7 51 . Jo!f ·: . : ':. :=. 49·0,.· .. · .. •6:•.··.·,·.· .. j.·.·.··•·'·,:.·.·::::::.·,:.;.:.' •.. '.;::•::.1:.;::;:•

1

'·:•.;·.:.·,··.;· •. :.:.·.,p.·.• .• : •..• ·.·.·.: ...•. :-1,~.·.·.:,.·.: ... e ... •.:.:.·•:o•.····.·•·;···•.o·•.·.:.·,::,: .• ·,.;·.· .•. · •• 

l;c.;::.==~==-;_;_:_:;"-"'-.;;;;.:c...:.::..:...~---'--•- ... ::.;.;.:;\.;:., .. ·,, .. ,•·: ·.· .. ·,..=.;;i:.:/:).L:=.}.)(i ..... :·.::.:::: .. .:..:::;:':.-. . 

:ii{cit•)'.i,if {6.}bii:Jn1
111s 

MIN 0.4987 

·-.. -
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COUNTS 

242703 
243638 
243386 
243764 
244275 
244108 
244275 
243645 
243015 
244057 

.. : ·.•..,;~ .. :: 243516 
243510 
243627 
243690 
243901 
244466 

WHC-SD-WM-DP-045 
REV 1 

BEST AVAILABLE COP'( 

CNT TIME 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Wi!WSto:vAitJE:· 

C/M 

48531 
48718 
48667 
48743 
48845 
48812 
48845 
48719 
48593 
48801 
48693 
48692 
48715 
48728 
48770 
48883 

CO/NC CORR 

306 
309 
308 
309 
310 
310 
310 
309 
307 
310 
308 
308 
309 
309 
309 
311 

CORR C/M GEOM 

48837 0.4977 
49026 0.4996 
48975 0.4991 
49052 0.4999 
49155 0.5009 
49121 0.5006 
49155 0.5009 
49028 0.4996 
48900 0.4983 
49111 0.5005 
49001 0.4994 
49000 0.4994 
49024 0.4996 
49037 0.4997 
49079 0.5002 
49194 0.5013 

4GO 
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WHC·SD,;.WM•OP,;.045· 

WESTINGHOUSE HANFORD COMPANY ~ff/a I 
REV 1 222-S LABORATORY 

ANALYTICAL BATCH 
Lall Segment Serial No. Customer ID: 

SJ-7~ Q· fl .• 't I£ 
Analysis: TA Sample Prep: 

tJ.j ~~ 

Instrument: !Jj ~ 78'1/J' us 1-.no~ Procedure/ Rev: LA-,rei! -'-lo/ (p-o) 

Technologist: ~ fUl l41 (J~~) Date: t-.s- j 3 
Starting Time: /3: 4o Temperature ~,r·c 
Eiidirig Time: IL/: 'fO Chemist: j, 'r4./4-v 

Comments: 

)~ 
·J:;~ 
,".=' 

Description Lab ID .. ' Description Lab 10 

D 391,S'-f.J'J-O 11 . -1 rNITIAL LMCS CHECK STD 
2 REAGENT BLANK 12 

3 f.· .J IJ1 J{- f 'J.;i..D 13 . 
4 

I 14 

5 . '., 15 

6 16 

7 1 7 

8 1a 
·' 

19 I g 
,. 

10 20. 

Standard Primary Boak No. Second Book No. Third Book No. and Final Vol._of 
Type and Aliquot Vol. and Aliquot Vol. · · Aliquot Vol. Standard 

/0 HUC. 

LMcS· f.r ~ Si ( I - ,_ p I.£.) . 

' 

-=.,: ' 

~- -~--~-,..~--:-

; 

I • - 4 

... u l. 

--·• .. ,';: 

I 
A• 

pQQ0-1111 I 10:11'171 

.... 



·.:~] 
::·~) 
·'c~-;~· 
-~;'; 

:'.i,:· 
.-·.o~ 
-·~:~'7~~f=i~· 
.~:·. 
-~.: 

-~~?· 
· ...... : .· , -~. i 

. _.;. .-..::-__ , 
( 

. ·,. .·,'.: 
··:' .·, 

:,•_ 

WHC-S0-WM-OP-045 
"RE. V1· :'•.. . 

TOTAL BETA ANALYSIS - ACID DIGESTION 

Serial No Samplt,po.,,t , DIii Time IHI.led Pr1~rity 

R' 3915.-8520 BECHTOLD~! 5-25~93 8:45 18 
Oelerm1n1110n t,lelhOOISt•ndard Result Un.ls Charge Code Reruns 

TB. LA-508-101 % RECOVERY E13975 0 
Sample S110 Cus1omor ID 

? STD 
Remarks. Ca1culA1t0n1. Resulll' 

S515 EV-CRB (J- BJ-/ 
STD# RESULT/, z,-z G .-f 

STD VAL/,l'Jo?e·/ %_REC 11"2, 5,P., 

Analyst•~ 

Dale T,n,e Compleled 

/-J-13 /J/.:'/() 

' .. R- 39/o-8-s.Ja 

Bet& Cdcurauon bJ DII 011 06-03-1993 at 22:18:09 
Det 113 2 -inch 1011Dt Beta cff. : .32( 
Saaple aize : 10 1L Dilution : 1 

~ount I 1 

26107 

30 

llollDl I 2 

27429 

30 

0 16.0 = 1.18161-01 uCi/L heta 

/. 11f3£"-I 

- 16.0 : l.m91-01 uCi/L beb. 

BEST AVAILABLE COPY 
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WHC-SD-WM-DP-045 
REV1 

TOTAL BETA ANALYSIS - ACID DIGESTION 

·/ 

~roal "'i .. • Sample Poinl · , 

~ 3916 .. -8720 BECHTOLD-1 
Dale Time Issued 

5-25-93 8:47 
· De1erm1n11110n Resull Unds Charge Code 

LA-508-101 uCi/G E13975 
;iample S,a_ C1J11omar 10 

· / ? lfrl A SB-76A 

.I 
Ae"'.'lrkl!. ~1cu1a11on1. Resu11s· 

COUNT AS uCl/L. 
USE 13, 14·, 15 OR 16 

.. 
An11.y11 • 1 

Oa1a . T,nie Compieied 

1-J- 1i 14:40 

18 
Rerun~ 

0 

"' ..... ff'.-39/~ -~ __ 7M 
I ·•, 

Beta Calculation bJ llll 011 06·03-1993 at 22:18:52 
Det 113 2 ·inch 1ount Bet, eff. : .32( 
Saaple size : .1 1L Dilution : 1 

Mount I 1 

4(8 

30 

Ko1111t I 2 

511 

30 

- 16.0 < 2.36571·02 uCi/1, beta 

• 16.0 < 3.M381-02 uCi/L beta 

BEST AVAILABLE COPY 

;, 

,_:_..:..." ,• 
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WHC-SD-WM-DP-045 
. REV1 

TOTAL BETA ANALYSIS ACID DIGESTION 

~~~~: ___ J7? 
Se, .. ,1 Nb- · ' Sampl•1~c,1nt• t O• te Timo lasued 

R' 3916.-8720 BECHTOLD-1 5-25-93 8:47 
Me1noa. Suindard Resull Un111 

Tl2 LA-E,08-101 uCi/G 
Simple S11e 

100 
Aem• rlt.s. C11lcol1111on1, Aesult1 

COUNT AS uCI/L 
USE 13,14,15 OR 16 

o.,. 

,?..3 0 1'('&1 L"4 t:/4 
. 5',t,/, J/,_ 

Analysl .. 3 

Charge Code 

E13975 
Cu1tomer 10 

SB-76A 

Analyst•• 

Priority 

18 
Rerun~ 

1 

r~ R· 39;r, - 8~7t}.o ... ··:µrr, ~ ' .. · .. 
if 
~-/? 

/0 

~ /1) 
Peh Cakulalbn l.r U,.I an OHM~P3 al 14:0f.:43 
lrtl m 2 ·i1d ,~11,1 i;h !If. : J~ 
tuple size : .J •L Pi Jut ion : I 

Kount I 1 · 

mm. 
o••--•-•e> - 16.0 : 2.26~21+02 uCi/L beh 

10 %.-
. 2~0 Z2 S -,I() 

!ount .I 2 

111540 
--------- - 16.0 : 2.33931+02 uCi/t beta 

/I) 

BEST AVAILABLE COPY. 

\· 
\ 

\ 

'\ 

. -- · ... ··-· ..... ·.··:, . . , .. 

. , ... · ·.;:',·:-; . 

. :, ·~- '/ 
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LO-508-002 

STANDAR SIZE DATE TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @ 
ID 0 DEG. 90 DEG. 180 DEG. 270 DEG. 

100B40A2 1· 01/26/93 78776 78863 79180 79256 

100B40B1 1 • 01/26/93 161690 162494 162024 162588 

100B40C1 1 • 01/26/93 232056 231970 231737 230508 

32B40A4 2· 01/26/93 61020 60587 61283 61422 

32B40B3 2· 01/26/93 118314 119060 118335 118367 

32B40C4 2" 01/26/93 166802 166975 166850 167755 

32B40A5 5- 01/26/93 60827 60175 60130 60192 

32B40B6 5• 01/26/93 118775 119091 119506 118776 

32B40C5 5• 01/26/93 176357 177402 175892 175740 

STANDAR SIZE STD AVE DECAY DECAY CORR EFFICIENC 
ID VALUE CPM CORR CPM 

100B40A2 1" 67290 15792 1.48 23315 0.3465 

100B40B1 1. 137800 32428 1.48 47876 0.3474 

100B40C1 1· 199700 46302 1.48 68359 0.3423 

AVERAGE. 1· = 0.3454 +/· @95 0.0053 1.55 % ON 01/26/93 

STANDARD STD AVE DECAY DECAY C RR EFFICIENC, 
ID VALUE CPM CORR CPM 

32840A4 2· 70480 12204 1.89 23099 0.3277 

32B4083 2" 135100 23692 1.89 44844 0.3319 

32B40C4 2· 202400 33407 1.89 63233 0.3124 

AVERAGE. 2" = 0.3240 +/· @95 0.0201 6.21 'l(, ON 01/26/93 

STANDARD STD AVE DECAY DECAY C RR EFFICIENC, 

ID VALUE CPM CORR r.---~ 

32B40A5 5" 70160 12054 1.89 22816 0.32i.2 I 

32B40B6 5- 135700 23795 1.89 45040 0.3319 

32B40C5 5• 201900 35258 1.89 66735 0.3305 

AVERAGE. 5• D 0.3292 +/· @96 0.0069 2.11 'J{, ON 01/26/93 
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WHC-SD-WM-DP-045 
. REV1 ~ 

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002 
;CJ-- I -f2. 

DETECTOR No. 16 
2",5" STD TIME ZERO DATE (HD): 15883 

RADIONUCLIDE: Co-60 l" STD TIME ZERO DATE (HD): 16573 
HALF LIFE: 1925 DATE COUNTED (HD): 16816 
COUNT TIME: 5 DATE COUNTED l" (HD) 16816 
CPM BKG; 20 
CPM l" BKG; 20 CALIBRATED BY: RA JONES HD O = 09/25/44 

STANDARD SIZE DATE TIME COUNTS@ COUNTS@ COUNTS@ COUNTS@ 
ID 0 DEG. 90 DEG. 180 DEG. 270 DEG. 

100B40A2 l 10/10/90 106500 106036 106765 105566 

10084081 l 10/10/90 218090 216409 216901 216679 

l00B40Cl l 10/10/90 308671 309542 308481 307779 

32B40A4 2 10/10/90 85189 84424 84670 84952 

3284083 2 10/10/90 163311 161982 162122 162152 

32B40C4 2 10/10/90 230945 229906 "229613 2285,14 
; 

32B40A5 5 10/10/90 71725 71447 71713 71195 

32B4086 5 10/10/90 141426 143443 139342 143925 

32B40C5 5 10/10/90 205714 206499 207564 206386 
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WHC-SD-WM-DP-045 
REV1 

STANDARD SIZE STD AVE. DECAY DECAY CORR EFFICIENCY 
ID VALUE CPM CORR CPM 

. 100B40A2 l" 67290 21223 1.09 23164 0.3442 

100B40B1 l" 137800 43384 1.09 47351 0.3436 

100B40Cl l"· 199700 61704 1.09 67346 0.3372 

AVERAGE, . l" ... 0.3417 +/- @951 0.0076 2.22 ' ON 10/10/90" 

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY 
ID VALUE CPM CORR CPM 

32B40A4 .2" 70480 16942 1.40 23706 0.3364 

32B40B3 . 2'" 135100 32458 1.40 45418 0.3362 

32B40C4 2" · 202400 · 45929 1.40 64267 0.3175 

AVERAGE, 2". -· 0.3300 +/- @95\ 0.0212 6.43 ' ON 10/10/90 

STANDARD STD AVE DECAY· DECAY CORR. EFFICIENCY 
ID VALUE CPM CORR CPM 

32B40A5 5'" 70160 14284 1.40 "19987 0.2849 

32B40B6 ·5 .. 135700 28387 1.40 39721 0.2927 

32B40C5 ·. 5•11 201900 41288 1.40 57773 0.2861. 

.. AVERAGE, 5" = 0.2879 +/- @95\ 0.0082 2.86 ' ON 10/10/90 

-----------------------~--------------~~---------------------------------
NEW EFFS FOR DET 16 co-60 l" = 0.3417 2" "" 0.3300 

5" = 0.2879 

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

.. 
.. · 

'."f:: 

':r:,. 
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Instrument: 

Technologist. 

Ending Time: 

WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY 

ANALYTlCAL BATCH 

Chemist: 

6~,u ~O({ 
WHC-SD-WM-DP-045 

REV 1 

Comments:--------------------------------

Description Lab ID . ' Description Lab ID , 
INITIAL LMCS CHECK STD 1 1 

. -· 
2 REAGENT BLANK f\) 12 

3 13 . 
4 14 

5 15 

6 16 

7 1 7 

8 ,a 
9 19 I 

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 . 

-~ 0 ~ l\(\\-.81J} ~\ P\~(/1 -rn() 

~ ~ ('\ u' y-\'(' ]'\ 6C\3i1.D/ 'y-.J) 
. 

-
' 

·. -

I . ,. -
-q Ov 

I 
,\,,;uoo-un 1 10:11'1,a 

.... 
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WHC .. SOQWM-DP-045 
REV1 

STRONTIUM 90 ANALYSIS - ACID DIGESTION 

~uni No Simple P01nl 011w Time llluod P11ortl)' 

R 3915.-8586 BECHTOLD-1 5-25-93 8:45 18 
Result Un111 Clla,ge Code Reruns 

E13975 0 
Cu11oma1 ID 

Analy&I • 4 Analy•I • s 

• - - - , • ,r --·- -···-------------- ·, 

,-r-1:r@ n,s ~ ,£Jf1/5-.-fG"$'~ IJ Tf;S.1.n .. : / i;).. 

1').5/ -Cf 
/0 

Sr Cdcolation b1 Di! on 06-04-1993 at 19:17:56 
Det 112 2 -inch 101111t Sr eff : .418 T eff : .466 
~ple abe : 1 IL Dilution : 1 Method : 1 

&ll!!t I 1 Decaf ti1e : 5.42 hra 

9251 
9.0 9.28271-01 uCi/L atrontiu 

10 ·s,~ 

BEST AVAILABLE COPY 

.: .. •,; .. ~ . 
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·.·•.•" WHC-SD-WM-DP-045 
REV1 

STRONTIUM 90 ANALYSIS - ACID DIGESTION 

.. . . ' 
Sertll NO · S1mpl1 Po1nl Dale Tim• l11uea Pr,only 

BECHTOLD-1 5-25-93 8:47 18 
Resull Unlls Charge Code Reruns 

uCi/G Rec E13975 0 

Remarks. Calcu111110ns. Resulls· 

An111ysl • 3 

Hn 

An11ysl • 4 

Hrs 

~8-~d... 
1 8.1~9'7 
i\\ ,0855 

Hrs 

... · - ~ ....... ;. •, . : .•·-·~··, .. -..__.....____ 

/'J..(j... b-'l-11 t!J IT:J0 .9}<-1 ,)!. .39/~-:-1'91'~ APS.,7 

ll/Pl ¥9 _ er 
/0 

Sr Calculation bJ DI! on 06-04-1993 at 19:18:46 
Det 112 2 -inch 1011nt Sr eff : .418 T eff : .466 
Suple aize : .5 1L Dilation : 1 Kethod : 1 

Mount I 1 DecaJ tiae = 5. 67 hrs 

148749 

10 
9.0 = 3.00471+01 uCl/L atronti111 

.is5 

-= 3-S'l"f3'" 1,.,._~·/.R 

BEST AVAILABLE COPY 

, __ ;_<·-,···. 
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Esr = 

Ey --

Esr = 

Ey = 

.. , .. :·.-:,_. ·. 

03/18/89 Det 12 Sr/Y-90 ratios 

1" SrY·-90 EFF 1" Sr-90 EFF 1" Y-90 EFF 

0.5162 o. 1+912 0.5412 

2" SrY-90 EFF 2" Sr-90 EFF 2" Y-90 EFF 

0. 4Lt75 (>. J.~233 (l,1+719 

. Lt912/. 5152 = 0.9516 1 II RATIOS GENERATED USING 
PROCEDURE LQ-508-005. 

• 5 1+12/. 5162 -- 1. 0481+ 1 II 

DATA IN LAB NOTEBOOK 
RHO-r..1A-NB- 1+ 7, VOL 5: 

.4233/.4476 = o. 9 11-57 2" PAGES 32-36., 

• 1+719/. 1t 1+76 = 1. 05'•3 , .-, a, 
,=, 

05/ 11 /':32 Det 12 CALCULATED Sr AND Y-90 EFFs 

1" SrY-90 EFF 1" Sr-90 EFF 1" Y-90 EFF 

0.521t7 o. '+993 0.5501 

.~" SrY-90 EFF 2" Sr-90 EFF 2" Y-90 EFF 

I). '+'+2 0. 1+ 1 BO 0.4660 
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WESTINGHOUSE HANFORD COMPANY ~lie); # ;?t)C: 
222-S LABORATORY WHC-SO-WM-DP-045 

ANALYTICAL BATCH REV 1 
Lab Segment Serial Na. Customer ID: 

R. 3111 JJ, 7~ Q_ 
Analys1J£ /) Sample Prep: 

~ t?(,._ \ .. 0 .,., :... 

,r 

Instrument: l}g rttr{ Procedure/ Rev: L ~ -.f ft -/..l-/ c D-ti) 
Technologist: sue l4l, I~ ;e....: J Date: {-J-iJ . 
Starting Time: /J: -0 Temperature ~·c. 

Ending Time: I 3: 40 Chemist: ,4. Jc. . ~ J',,_ ·-7 

Comments: 

Description Lab ID ' . Description Lab ID 

1 1 
. -1 fNITIAL LMCS CHECJ< STD R 37J.r- ff~c 

2 REAGENT BLANK •· 12 . 
3 <;"..,, - ~- p. /Ujt(- i13 o 13 -. 
4 14 

5 15 

6 16 

7 1 7 

8 1a 
9 19 I 

'. 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 

ir'f C > ,J.l-f>.r/ (. ,.,... JJ.) 
. 

. 

; 

I . ' 

~ .. 
2. "t ' 

tllll 10:ll'n I 

.... 
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WHC-SD-WM-DP-045 
REV1 

GAMMA ENERGY ANALYSIS - ACID DIGESTION 

137 
•- • I. • I• 

Sen11I No, Sample Poinl • \ Date Time l11ued 

BECHTOLD-i~ ,, 5-25-93 8:45 
Resull Un11s Charge Code 

GEA % RECOVERY E139'i'5 
Sample s,,., Cu1tome, ID ? . STD 

imo'tjt'•ul•'§lfr':WultS' ~.l B ~ l 
R901 STD VAL t•Sz.7t,~1, 

RESULT J 5'o . % REC /07,611/'i 
R905 STD VAL / . ., · 
RESULT lo 1 % REC l"O -51(-t 

Anolyll • 3 AnalySI • • AnolySI ·5 

D••• 

r 
S.11•• ND Sarnple tp1nl Dale • _ Time l11ued 

R 3916.-8730 BECHTOLD-1 5-25-93 8:47 
Oe1•rm,nau0n Mell'IOO, Stanc:larO Resull un,ts Ch11ge Code ; 

GEA LA-548-121 uCi/G Rec E13975 
Sample s,,e Cu110m•, ID 

SB-76A 
Remark,. c.1cuio1oon1. Ruun1 ,vii ,I 
COUNT AS uCI/L A,, 1,-z,c~t l.ld'/l. /t:".olc.11. 
LASER PRINTOUT & 1 

'I,, -z.~o ..tV~ 

.. 

e, 1-fb • / .s• -"I'll -:. 
ci'' 1.s-1,;1 " Is•"'"'-~ 
e·,lJ' ,.s1 / i.,, ''- ,. 

Anolysl • 3 Ana1ys1 •, 

_, 
7.S'lJt•, ., , 
1S.1"ttd '' 
3.'73 -,io' ,, 

Ano1y11 • 5 

P11~nly 

18 
Rerun• 

0 

Pnonly 

18 
Rerun1 

0 

--+·------1------....l.;---,--""""'cl::r-+-r-~---li 
0&1<11 • ,.mo Campltlocl 

BEST AVAILABLE COPY 
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. WHO· SD-WM-OP-045 
. REV1 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * 
* GAMMA SPECTRUM ANALYSIS; * 

* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

03-JUN-9314:36:39 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / 
DETECTOR NUMBER: 1 / 
SPECTRUM SIZE: 4096 CHANNELS 

ADC UNIT NUMBER: 1.0 
GEOMETRY NUMBER: 42 

ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY .~~. 

.·.o 
.2.J; ENVIRONMENTAL BACKGROUND SUBTRACTED 

·~LLD CALCULATION PERFORMED 

1- .:._·_. 

·~.: .- . 
. · ~. ::.-.. 

MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

-PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI: 
NAL YZED BY: · 

SAMPLE DESCRIPTION: R3915-8530 
GEOMETRY DESCRIPTION: 22cc LIQ 
SAMPLE SIZE: · l.OOOOE-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: l.OOOOE+OO 

COLLECT STARTED ON 3-JUN-93 AT 13:46:11 

COLLECT LIVE TIME: 3000. SECONDS 
3017. SECONDS 
0.56 % 

REAL TIME: 
DEAD TIME: 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 24-AUG-92 
EFFICIENCY CALIBRATION PERFORMED 3-SEP-92 

SIGNATURE ABOVE REPRFSENTS CHEMICAL T.EX:mlJLOGIST/CHEMIST THAT 
COMPLETED/VERIFIED mE CALIBRATION/ANALYSIS ON PAGE'S .!L!ZL. 'IO 41/ . 

I 
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03-JUN-9314:36:39 

P E A K A N A L Y S I S 

PK CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

IC 1127 .18 563.80 1.43 853. 1139. 

2C 1139.34 569.89 1.43 835. 2137. 

3 1210._06 605.24 1.50 871. 13893. 

4 1323. 94 662 .18 1.50 603. 19835. 
5C, 1592. 28 · 796.36 1. 55 469. 10222; 
6C 1604.53 802.49 1.55 492. 984. 
7C 2336.26 1168.44 1.76 299. 189. 
BC 2346.94 1173. 78 1. 76 285. 12041. 
9 2665.45 .1333.10 1. 96 81. 11036. 

10 2731.07 1365.93 1.93 37. 299. 
11 2801.61 1401. 22 1.88 44. 160. 
12 2922.06 1461. 48 1.81 36. 313. 
12B 1460.83 344. 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL .AT 85.0%, 

C - MULTIPLET ANALYSIS CONVERGED NORMALLY 
B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOll 
BACKGROUND DESCRIPTION: BKG 

: .. '. 

,,. BACKGROUND COLLECT STARTED ON 24-AUG-92 AT 13:00:00 ---:: .. 
BACKGROUND LIVE TIME: 3000. SECONDS 

I ·,.~.:; 

' .. 
•., . 

·,;.·;:: 

WHC.;SD-WM-DP-045 
' REV1 · 

ERROR NUCLIDES 
% 

9.8 CS-134, 
EU-152 

7.5 CS-134, 
BI-207 

1.8 · CS-134, 
SB-125 

1.4 CS-137 
2.2 CS-134 
5.7 cs~134 

13.3 CS-134 
1.9 C0-60 
1.. 9 C0-60 

13.1 CS-134 
20.l BI-214 
12.6 K-40 

10.8 ·, ,, 

,. 
. .... 
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03-JUN-9314:36:39 

AMPLE: R3915-8530 
DATA COLLECTED ON 3-JUN-93 AT 13:46:11 

WHC-SD-WM-DP-045 
REV1 

.· ___ ... "1;) 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

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

NUCLIDE 

.... . - .,._ --~ 

ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

--~ AM-241 LLD<l .. 87E-01 LLD<l.87E-01. 
.:· ... ,_ AM-243 LLD<6.26E-02 LLD<6.26E-02 

BA-133 LLD<7.47E-02 LLD<7.47E-02 
.. - ·· BA-:-140 LLD<l.90E-Ol LLD<l.90E-01 . 
. . . 81-212 LLD<3.64E-Ol LLD<3.64E-Ol 
:<m CEPR144 LLD<4.82E-01 LLD<4.82E-01 
J;~;~, C0-60 1. 09E+Ol +-2. 26E-Ol 1. 09E+Ol +-2. 26E-01 
~~ 

·. _,:;1t CR-51 LLD<3.91E-Ol LLD<3.91E-Ol 
.:'.$#' CS-134 .'a' 8.00E+OO +-l.92E-01 8.00E+OO +-l.92E-Ol 

.. it.''ii?' CS-137 . 1.36E+Ol +-2.32E-01 1.36E+Ol +-2.32E-Ol 

:i: ~~=~~~ tt~~~J~t~~ tt~~t~~t~~ 
~-. ·:; ,:·· ~ EU-154H LLD<8.15E-02 LLD<8.15E-02 

EU-155 LLD<l.23E-01 LLD<l.23E-01 
E-59 LLD<l.17E-Ol LLD<l.17E-01 

¥ ,. ___ ._ 

-131 LLD<5.80E-02 LLD<5.80E-02 
K-40 LLD<6.08E-01 LLD<6.08E-Ol 
LA-140 LLD<2.49E-02 LLD<2.49E-02 
MN-54 LLD<5.35E-02 LLD<5.35E-02 
NA-22 LLD<2.89E-02 LLD<2.89E-02 
NB-94 LLD<4~33E-02 LLD<4.33E-02 
NB-95 LLD<5.06E-02 LLD<5.06E-02 
NP-237 LLD<2.52E-Ol LLD<2.52E-01 
PB-212 LLD<8.80E-02 .LLD<8.80E-02 
PU-239 LLD<4.07E+02 LLD<4.07E+02 
PU-241 LLD<l.45E+04 . LLD<l.45E+04 
RA-224 LLD<9.63E-01 LLD<9.63E-Ol 
RA-226 LLD<9.SOE-01 LLD<9.SOE-Ol 
RU-103 LLD<5.51E-02 LLD<5.51E-02 
RU103 LLD<5.79E-02 LLD<5.79E-02, 
RURH106 LLD<8.31E-01 LLD<8.31E-Ol 
SB-125 LLD<l.71E-01 LLD<l.71E-Ol 
S8-125A LLD<l.71E-Ol LLD<l.71E-01 

'· - .··, ~ SE-75 LLD<6.45E-02 LLD<6.45E-02 
SN-113 LLD<7.64E-02 LLD<7.64E-02 
SR-85 LLD<5.43E-02 LLD<5.43E-02 
TH-228 LLD<2.38E+OO LLD<2.38E+OO 
TL-208 LLD<6.09E-02 LLD<6.09E-02 
U-235 LLD<5.75E-02 LLD<5.75E-02 
Y-88 LLD<l.94E-02 LLD<l.94E-02 
ZN-65 LLD<l.29E-Ol LLD<l.29E-Ol 

I,:·. R-95 LLD<8.79E-02 LLD<8.79E-02 

TOTAL 3.25E+Ol +-3.76E-Ol ' 3.25E+Ol +-3.76E-Ol 

~--. '. ·7 

... -._-· 

.. , 
__ · .. ·. __ - · __ ...::: 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74.67 

356.02 · 
537.27 
727.20 
133.51 

1332.50 0.60 
1173.24 0.54 
320.09 
795.84 0.51 
604.70 0.54 
661.65 0.53 

1408.01 
1274.45 
1274.80 
105.31 · 

1099.25 
364.48 

1460.75 
1596.20 

. 834.83 
1274.55 
702.63 
765.78 
86.50 

239.00 
129.30 
148.57 
240.99 
186.10 
497.08 
497.08 
621.80 
427.89 
427.89 
264.66 
391. 67 
513.99 
84.37 

583.20 
185. 71 

1836.06 
1115.55 
756.73 
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STANDARD DEVIATION= 0:03 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= l.36E-09 UC/LI 
TOTAL MEASURED ACTIVITY= 3.25E+Ol (+-3.76E-01) UC/LI 
% TECH. SPEC. = ****** (+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS · 

CENTROID · ENERGY NET'AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

1127.18 563.80 1139. 9.8 2.19E+Ol 
1139. 34 569.89 2137. 7.5 4.13E+Ol 
1604.53 802.49 984. 5.7 2.45E+Ol 
2336.26 1168.44 189. 13.3 · 6.29E+OO 
2731.07 1365.93 299. 13.l 1. llE+Ol 
2801. 61 1401. 22 160. 20.1 6.0SE+OO 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION •,, 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

2922-.06 1461. 48 313. 12.6 l.22E+Ol 

WHO·SD-WM-DP-045 
REV1 

•'• _; : . ·, . :? ·--~ ·:-'.:. : . .'-
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* 

G A M M A S P E C T R U M A N A L Y S I S * 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

03-JUN-9315:33:36 

WHC-SD-WM-DP-045 
REV1 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 ~HANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
-NALYZED BY: ~ 

~AMPLE DESCRIPTION: R3916-8730 
GEOMETRY DESCRIPTION: 22cc LIQ 
SAMPLE SIZE: l.OOOOE-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 

/ CONVERSION FACTOR: l.OOOOE-01 

,==_·····: ANALYSIS LIBRARY FILE: ANL205 

..... · 

COLLECT STARTED ON 3-JUN-93 AT 14:43:19 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3008. SECONDS 

0.27 % 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 24-AUG-92 
EFFICIENCY CALIBRATION PERFORMED 3-SEP-92 

-- ·---·- ---. ·-·. ·::_:~:·/•-,"':---- ·-:--·-----~-- -.-
·, /. :.·.• . ., ···- .:: .. _..: ... <:~> ·: •'./.·,-·: 

'•.'·; ·: .. 
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03-JUN-9315:33:36 

' .. "· ,· •., 

.',;. ···:·::/ .: . ... _: '-"'. . ··.~: . 
: .',:. 

P E A K A N A L Y S I S 

PK CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

I 119.24 59.97 1.02 354. 721. 

2 173.41 87.04 1.43 438. 230. 

3 211.14 105.90 1.19 365. 175. 

4 246.42 123.53 1. 31 429. 451. 

5 1323. 98 662.20 1. 52 120 . 11492. 
6 1747.01 873.73 2.20 65. 41. 

7 2346.94 1173. 78 I. 52 26. 437. 
8 2549.29· 1275.00 2.04 23. 88. 

~ 

9 2665.45 1333 .11 1.96 21. 384. 
10 2922.11 1461. 50 2.00 11. 327. 
lOB 1460.83 344. 

ERROR QUOTATION AT 1. 96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOll 
BACKGROUND DESCRIPTION: 8KG 
BACKGROUND COLLECT STARTED ON 24-AUG-92 AT 13:00:00 
BACKGROUND LIVE TIME: 3000. SECONDS 

WHC-SD-WM-DP-045 
REV1 

ERROR NUCLIDES 
% 

IO.I AM-24I,U-237, 
EU-I55, 
NP-239 

28.3 CS-136, 
EU-155, 
EU-155A, 
PB-214X, 
TL-208X, 
CD-109 

32.8 EU-155-, 
EU-155B, 
NP-239 

15.7 C0-57, 
EU-154A 

1.8 CS-137 
66.1 EU-154E, 

RH-106 
10.0 C0-60 
27.0 EU-154, 

EU-154H, 
NA-22 

10.7 C0-60 
11.3 K-40 

10.8 
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03-JUN-9315:33:36 

~MPLE: R3916-8730 
DATA COLLECTED ON 3-JUN-93 AT 14:43:19 

WHC-SD-WM-DP-045 
REV 1 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

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

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
. DECAY 

ENERGY COMPARISON 
(KEV) 

MEASURED ERROR CORRECTED ERROR EXPECT DIFF 

AM-241 1.20E+Ol +-1.23E+OO 1.20E+Ol +-1.23E+OO 59.54 0.43 
AM-243 LLD<3.55E-01 LLD<3.55E-01 74.67 
BA-133 LLD<3.94E-01 LLD<3.94E-Ol 356.02 
BA-140 LLD<7.90E-Ol LLD<7.90E-Ol 537.27 

.. BI-212 LLD<1.97E+OO LLD<l. 97E+OO 727.20 
.·:-~~J: .CEPR144 LLD<2.40E+OO LLD<2.40E+OO 133.51 
,•§?· C0-60 3.80E+OO +-4.07E-Ol 3.80E+OO +-4.0?E-01 1332.50 0.61 
--·~ 1173.24 0.54 
- _.:,;; CR-51 LLD<l.91E+OO LLD<l. 91E+OO 320.09 

CS-134 LLD<2 ._lOE-01 LLD<2.10E-Ol 795.84 
-,,,,. CS-137 7.87E+Ol +-1.63E+OO 7.87E+Ol +-1.63E+OO 661.65 0.55 
: ~ EU-152 LLD<? .39E-Ol LLD<7.39E-Ol 1408.01 
~ EU-154 LLD<4.73E-Ol LLD<4. 73E-01 1274.45 

1274.80 0.20 __ EU-154H 2.38E+OO +-6.43E-Ol 2.38E+OO +-6.43E-Ol 
.,:·'.t~ · EU-155 1~87E+OO +-6.14E-Ol 1.87E+OO +-6.14E-01 105.31 0.59 

86.54 0.50 
-59 LLD<3.70E-Ol LLD<3.70E-Ol 1099.25 
131 LLD<2.96E-Ol LLD<2.96E-Ol 364.48 

K-40 LLD<5.76E+OO LLD<5.76E+OO 1460.75 
LA-140 LLD<l.76E-Ol LLD<l. 76E-01 1596.20 

: ~ ... MN-54 LLD<l .83E-Ol LLD<l.83E-Ol 834.83 
·•.-:····.· NA-22 8.45E-Ol +-2.29E-01 8.45E-Ol +-2.29E-Ol 1274.55 0.45 

.. NB-94 LLD< 1. 43E-01 LLD< 1. 43E-Ol 70
7
2. 63 

.;. ·-.·~:: •; 

. -:._ f: NB-95 LLD<l.86E-Ol LLD<l.86E-Ol 765.78 
NP-237 5.21E+OO +-1.48E+OO 5.21E+OO +-l.48E+OO 86.50 0.54 
PB-212 LLD<4.42E-Ol LLD<4.42E-Ol 239.00. 
PU-239 LLD<2.09E+03 LLD<2.09E+03 129.30 
PU-241 LLD<7.31E+04 LLD<7.31E+04 148.57 
RA-224 LLD<4.97E+OO LLD<4.97E+OO 240.99 
RA-226 LLD<4.97E+OO LLD<4.97E+OO 186.10 
RU-103 LLD<2.65E-01 LLD<2.65E-Ol 497.08 
RU103 LLD<2.78E-Ol . LLD<2. 78E-01 497.08 
RURH106 LLD<3.78E+OO LLD<3.78E+OO 621.80 
SB-125 LLD<9.22E-Ol LLD<9.22E-01 427.89 
SB-125A LLD<9.22E-01 LLD<9.22E-01 427.89 
SE-75 LLD<3.24E-01 LLD<3.24E-01 264.66 
SN-113 LLD<3.64E-Ol LLD<3.64E-Ol 391. 67 
SR-85 LLD<2.91E-Ol LLD<2.91E-Ol 513.99 

.,, TH-228 LLD<l.63E+Ol LLD<l. 63E+Ol 84.37 
TL-208 LLD<2.35E-01 LLD<2.35E-01 583.20 
U-235 LLD<2.98E-Ol LLD<2.98E-Ol 185. 71 
Y-88 . LLD<l. 28E-Ol LLD<1.28E-Ol 1836.06 
"7U_65 LLD<4.75E-Ol LLD<4.75E-Ol 1115.55 

.-95 LLD<3.04E-Ol LLD<3.04E-Ol 756.73 
------------------- -------------------

TOTAL l.05E+02 +-2.71E+OO l.05E+02 +~?.71E+OO 

. -. 'I ,, 

,.,~ '},. 

l1 BO 



STANDARD DEVIATION = 0.12 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= S.90E-09 UC/LI 
TOTAL MEASURED ACTIVITY= 1.02E+02 (+-2.64E+OO) UC/LI 
% TECH. SPEC. = ****** (+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS· 

__ ·-• CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
-· · CHANNEL KEV COUNTS % 

. ·:·.f 

--~--

··, ·?\~ 
' 

. . '.!;;•-t 
, •·. I 

246.42 
1747.01 

123.53 
873.73 

451. 
41. 

15.7 
66.1 

3.62E+OO 
1.lOE+OO 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA. ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

2922.11 146f.50~ 327 ~ 11.3 L 27E+Ol 

, . . ~::. ,. · .... 

VVHC-SD~WM-DP-045 
REV1 
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/, {JJ.-. WHC·SD-WM•DP-045 
II - 1 3-1' ..,_ REV 1 

nCTIVITY UNITS (. uCi) : 
CROSSOVER ENERGY: 165,853 
CALIBRATION SOURCE ENTRY OPTIONS: 

TYPE A CARRIAGE RETURN FOR MANUAL ENTRY, 
TYPE AN INTEGER <0-999) TO USE A SOURCE LIBRARY, 
TYPE A PLUS SIGN BEFORE TIIE INTEGER ( +o ·· -f-'J99 > 
TO.CREATE A SOURCE LIBRARY DURING MANUAL ENTRY, 

DP'fIOU: 142 
2:icc LIU 
DO YUU WANT TO ENTER ANY EFFICIENCY 
DIMENSIONAL UNITS OF STANDARD: EA 

POINTS MANUALLY (NO>: 

SIZE OF STANDARD IN EA 1,00000 
MUM BER DF F'D HHS: . 12 
~CfIVITY IN HICROCURIES [YES/HOJ: BEST AVAILABLE COPY 

F'Etil, 1 
ENERGY: 59,536 
ACTIVITY: 3,687000Et02 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D158000 
DEC 1'W ·1 I 11 E < '.l , (Io O O O OE - 0 1 M plS , > : . P.· FE 11- 9 2 
TIHE OF SOURCE CALIDR~TIOH: 12:00 
DECAY TI~E: 2,953BJOEtOS MINS 

EFFICIENCY= 1,495966E-02 C+- 1,457409E-04) 
. .., ... 

ENERGY: 
ACTIVITY: 2,065000E+02 
ACTIVITY ONE SIUHn: 0,000000E-01 
H1il.F-l.IFE! 1Hb2,b 
llEC:,iY THIE C 2,'i'5:5B]OE+05 MIIIS.): 

EFFICIENCY= 3,328336E-02 (t- 3,40400UE-01) 

F'Ef1I( ] 
ENERUY: 122,061 
ACTIVITY: 1,BOlOOOE•oi 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
IHtl.F···l.lFE: D::!7.t,13 
DECAY TIME < 2,95J830Et05 MINS,>: 

EFFICIENCY= 3,992001E-02 <+- 4,3461/2E-04> 

F'EAK 4 
ENERGY: 165,8~3 
ACTIVITY: 2,28~000E+02 
ACTIVITY ONE.SIGMA: O,OOOOOOE-01 
HALF-LIFE: D137,66 
DECAY TI ME < 2 , 9 5 3 8 :rn E + 0 :5 II II Hi , > : 

E F F 1 C: I E NC Y ·• 3 , 8 .!1 9 2 5 2 E ··· 0 2 < I· - . ::i , ::? •l O 5 0 ~-; E •• (H ) 

SYSTEM EFFICIENCY COEFFICIENTS, PART 1 

LIIGCEFF) = -4,252798E+01 + 1,616063E+OliLOG(EJ - 1,659189E+OO*LOG(E)~2 

f'EMi: 5 
r:·11rr:•n'.' • ,,··-:r.• 1 n·:-

· ... ,, 

.. ,, .. ___ ,, 
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H (1 L F - L J. I· E : ll •l 6 , 6 12 
~ DECAY TIME C 2,95383OE+O5 MINS,): 

EFFICIENCY=· 2,862727E-02 <+- 1,O34OO6E-O3) 

6 
ENERGY! 391,668 
ACTIVITY:. 7,301OOOE+O2 

WHC.;SD".WM-DP-045 
REV1 

ACTIVITY • HE SIGMA: O,OOOOOOE-01 
HALF-LIFE: 0115,09 
DtCAY TIME ( 2,9S3830Ef05 MINS,): 

EFFICIENCY= 2,2O5499E-O2 Ct- 2,154O5OE-O~> 

·7 
I 

ENERGY: 513,990 
ACTIVITY: 1,2521OOEtO3 
ACTIVITY UNE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D64,B4 
DECAY TIME C 2,95383OEtOS MINS,): 

EFFICIENCY= 1,812OO&E-O2 <+- 2,66354SE-O4} 

PEAK 8 
ENERGY: 661,630 
ACTIVITY: 8,O32O0OEtO2 
ncTIVITY ONE SIGMA: O,OOOOOOE-O1 
HALF-LiFE: D11O2O 
DECAY TIME < 2,9S3830Et05 MINS,J: 

EFFICIENCY= 1,560178E-02 Ct- 8,495761E-05) 

F'EAK '1 
ENERGY.: 898,021. 
ACTIVITY: 2,O14OOOEf03 
ACTIVITY ONE SIGMn: O,OOOOOOE-O1 
HALF-LIFE: 0106,61 
DECAY T1ME C 2,9S3830E+os MINS,): 

EFFICIENCY == 1, 21 O~iBBE-02 ( f ,- 9, 56201 BE-0~) 

PEAK 10 BEST AVAILABLE COPY 
EHERGY: 1173.240· 
ACTIVITY: 1,092600E+03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D1925,3 
DECAY TIHE C 2,9S3830E+os MINS,)! 

EFFICIENCY= 1,001542E-02 <+- 5,929491E-OS) 

PEAK· 11 
ENERGY: 1332,500 
ACTIVITY: 1,09J200Et03 
nc·, I •n TY OME 5 I Gl1A: 0, OOOOOOE-()1 
HALF-LIFE: D192S,3 
DECnY TIME ( 2,95383OEtOS MINS,): 

EFFICIENCY - 9,134423E-03 Ct- S,S95209E-05) 

F'EflK 
ENERGY: 1836,130 
ACTIVITY: 2,1353OOEtO3 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: 0106,61 
DECAY TIME < 2,953830Et05 MINS,): 

EFFICIENCY= 7,415293E-O3 Ct- 6.714O16E-OS> 

SYSTEM EFFICIENCY COEFFICIENTS, PART 2 

LOU(EFF> = 7,888321E+01 - 5,214094E+01tLDG<E> + 1,252259EtO1fLQG(E)-2 
· ---- -t ,.;34:!0il~•n."-*L-OG CE ) . .':J. t 5, 35(>l,48E··02-•-U)G ( E) "'l 

. ---------·· ... ----·--------
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EFF 
MCA•~Ni~ NUMBER (2)1 
nuc UNIT NUMBER (1,0)1 

lfl~iff~M~fflrlflip1n~t~.~i, //- 13-,-,_ 
WHC-SD-WM-DP-045 

REV1 
DATE SPECTRUM COLLECTED: 24-AUG-92 
TI M E ~: Q b l,._F,;J;, I S T A R T E D : 1 ~) : 0 3 
a.~RtHl1iliH;X6~.0i1it,jt~!#,i¥J ;,J.llM.a!lr 4 a c..J.:,. "'-1'-.. !.--. ct. -s 1:> : ""-i O..l\l - A 
frE'tiMETF:Y DES CR 1 PfI01r:"" 22t'e' LIU 
ncrIVlTY UNITS ( uCii : 
CROSSOVER ENERGY: 165,853 
CALIBRATION SOURCE ENTRY OPTIONS: 

TYPE A CARRIAGE RETURN FOR MANUAL ENTRY, 
TYPE AN INTEGER C0-999) TO USE A SOURCE LIBRARY, 
TYPE A PLUS SIGN BEFORE TIIE INTEGER c+o .. +179 1;>) 

T D C RE A T, E A S () U R C E L. IE« R •' R Y D U R I Im M AN lJ A L. E N TR Y , 
D F' ·r J D IU 1 4 2 
2:~cc LID 
DO YOU WANT TO ENTER ANY EFFICIENCY POINTS MANUALLY CNO>: 
DIMENSIONAL UNITS OF STANDARD: EA 
SIZE OF STANDARD IN EA 1,00000 
M lJ MB ER D F F' D ItH !3 : . 1 2 
ncrIVITY IN MICROCURIES [YES/HO]: 

PEM( 1. . 
EN~RGY: 59,536 
ACTIVITY: 3,687000Et02 
ACTIVITY ONE SIGMn: o.ooooooE-01 
HALF-LIFE: D1SBOOO 

. DECriY l !ME C O, OOOO<>OE-01 MHIS, >: 1 · .. FEB--9:! 
TIME OF SOURCE cnLIBR~TIOH! 12:00 
DECAY TIME: 2,953830E+05 HiNS 

EFFICIENCY= 1,495966E-02 <·•- 1,457~09E-04) 

2 
ENERGY: 88,035 · BEST AVAILABLE COPY 
~CTIVITY: 2,065000Et02 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
W\LF-L IFE: l:i-162, I., 
UECtH TIME C :.! , 11~:i:5830E+05 M nm.): 

EFFICIENCY= 3,328336E-02 Ct- 3,40400BE-O~> 

f'Ef.11, 3 
ENERGY: 122,061 
ACTIVITY: 1,8UlOOOEI02 
ACTIVITY OHE SIGMA: O,OOOOOOE•Ol 
IMLF···LlFE! [1271,13 
DECtrY TIIIE < 2,953830E103 Mrns. >: 

EFFICIENCY= 3,992001E-02 Ct- 4,346472E-04> 

PEAi< 4 
ENERGY: 165,033 
ACTIVITY: 2,2U4000Et02 
ACTIVITY ONE SIGMA! O,.OOOOOOE-01 
HALF-LIFE: D13J,66 
DECAY TIME < 2,95383-0E+os MlHS,): 

EFFICIENCY - 3,869232E-02 Cl·- S,240SOSE-01) 

SYSfEM EFFICIEHCY COEFFICIENTS, PART l 

l..llG(EFF) = -4,252798E+01 + 1,61b0{i3El·01'.fl.CIGCE) - 1,659189E+00'f.L0G(Ei'":! 

r:·trr:·,_:•n•., • 
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~rn u; - L J.1- !:. : ll •l 6 ~ c'i !:-~ 
~ DECAY TIME ( 2,953B3-0E+os MINS,): 

EFFICIENCY~· 2,862727E-02 <+- 1,03~006E-030· 

PEt~(:; (, 

ENERGY: 391,668 
ACTIVITY: 7,301000E+02 

WHC•SD-WM-DP-045 . 
REV1 

ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D115,09 
DECAY TIME ( 2,953830Ef05 MINS,): 

EFFICIENCY= 2,205499E-02 Ct- 2,154050E-04> 

F'l:Jil( 7 

ENERGY: 513,990 
ACTIVITY: 1,252100Et03 
ACTIVITY ONE SIGMA: 0,0000-00E-01 
HALF-LIFE: D64,84 
DEC.A Y T I ME C 2 ; 9 ~B 8 3 0 Et O 5 M I NS , ) : 

EFFICIENCY= 1,812006E-02 <+- 2,663S45E-04) 

F'EAI{ 8 
ENERGY: 661,630 BEST AVAILABLE COPY 
ACTIVITY! B,032000Et02 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D11020 
DECAY TIME C 2,953830Et05 MINS,): 

EFFICIENCY= 1,560478E-02 Ct- B,495761E-05) 

F'E·AK '1 
ENERGY: 898,021 
ACTIVITY: 2,014000Et03 
nCTIVITY ONE SIGMA: 0,000000E-01 
HALF-LIFE: .-1)1.01.,, l,1 
DECAY TIME C 2,953830Et-OS MINS,>: 

EFFICIENCY= 1,21058BE-02 Ct- 9,56201BE-05) 

PEAK 10 
ENERGY: 1173,210 
ACTIVITY: 1,092600Et03 
ACTIVITY UNE SIGMA: 0,000000E-01 
HALF-LIFE: D1925,3 
DEC"Y TIME ( 2,933830E-f·05 MINS,):' 

EFFICIENCY= 1,001542E-02 Ct- S,929491E-05J 

F'EAI( 11 
ENERGY! 1332,500 
ACTIVITY: 1,093200Et03 
nCTIVITY UHE SIGMA: O,OOOOOOE-01 
Hf'lLF-LIFE: Dl'.n~.~5 
DECAY TIME C 2,953830Et05 MINS,): 

EFFICIENCY= 9,134423E-03 Ct- 5,59S209E-05) 

F'EtlK 1. 2 
ENERGY: 1836,130 
ACTIVITY: 2,135300EtOJ 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D106,61 
DECAY TIME C 2,953830Et05 MINS~): 

EFFICIENCY= 7,115293E-03 Ct- 6,714016E-05) 

SYSTEM EFFICIENCY COEFFICIENTS, F'ART 2 

LOGCEFF> ~ 7,8B8l21E+01 - 5,211094Et01tLOG<E> + 1,2522S9Et01tlQG(E)-2 
-------· 1. •. ;J4J.Qil.E.+Ail.*L-'1G ( E ) . .'"'_;t_t__;:i_!, 3SM, 4 8E-02"t.L QG CE)" 1 

\ ·• -•-•• •• . --• AQ# Q( ZOWWW ;;p p I I -o--•-.. --. . 
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WHC-SD-WM-DP-04S 
R 

WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY 

ANAL YTlCAL BATCH 
Customer 10: 

. .. ~: . ~ 

Analysis: 
L, 

Instrument: 

Technologist: 

Starting Time: Temperature 

Ending Time: Chemise: 

Comments:----------------------------------

.. Description Lab ID . ' Description Lab ID 

1 fNITIAL LMCS CHECK STD R- ,q4 :l. -n"'i01 1 1 1 
. -

2 REAGENT BLANK n 1/A 12 
~_j_' 

•· 

3 
I 1 I SA~"\ R- -,, C\4":\ - 370(1) 

•. 

13 -
4 G·.l.-9:!i 14 

5 15 

6 16 

7 1 7 
. 

8 1a 

9 19 I .. 
10 20 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. ' · AliC'IUOC Vol. Stilndard 

-

IMCS l3\111n -R IL\ n. I\~ R :::"1\fV·\~-f\ ~\n(')v-n 7) 
- ,:;;cl..-'13· 

' 

/ 

I 
I 487 
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,:.·.: 
: ::,··· .. ,.- . ··•.·,.-

. ANALYTICAL BATCH SUMMARY SHEET 

METIIOO: DATE START: 
\ I\ -C::Ac::" - I c:::.. q /,, -:) . q~ 

PREPARED BY:. - "' .- DATE COMPLETE: 
,-;;,/ /ACI . .//4,r_j:./' ---- ~-'"")_a. 0 

UNITS: D.F"· a I Jl.. 
SPLNAME SPLID ANALIT RESULT 11 RE'SULT 12 AV~AGE RPO% 'MIAEC OETUM ~CTER 

·q·n R-."'> ~4.J Ac.iJO:fR.< /Ori __..... 
.:.·6-M F1,..-,,q4"3 ..jJ - I '""""-:,,1- if'J, 1,;1a1., 

' 894.r _,,. 
IL- ~-'1"3 

. 

·~?-} 

":'--~ -~ 
.. ~ •. ....:!..-• 

-:~~ 

:.:~ 
~r7..:. 

-~ 

.. . 
•. 

: ·.-,:.•: 

J;·~ 

·._·.; 

... 
-

.• 

/ .. 
I 

NAnnA nve: I / INO SP!:CtAL PROBLEMS/METHOD VARIATIONS IN-THIS BATCH 
- • UST SPECJFIC PROBLEMSIVARATIONS FOR THIS BATCH • 

~·~~Jr 
488, 

~; :';)..::~r-q 3 
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WHC-SD-WM-DP~045 
AEVt . 

ACID DIGESTION ANALYSIS 

--,=;s.=.,= •• =N=o=. ===:;:;::=;:;Sa:m:p:1e::;P:o:in:1 =====:;:;o;::a1::e===:==::::;:T;:,me:::::;,,=,.,.:::;:c:1 =:;;;Pr;:,o::,.::=.r,~"" 
R 3942.-8500 BECHTOLD-1 5-26-93 13:31 

0.1a,mtfldf1on w.1noa,s1anc;ta1d Rewll IJnill Charge Cod<i 
ACD DGS'l' LA-505-159 % RECOVERY El3975 

S.mplo Sue 

? 
Rama,111. C11cua.ta0n1. fla111111· 

LHCS CHECK SAMPLE 
LMCS IDt'3,fl.JIO·li.J J~JUI0-13.J 

/J Or 
/00 m.J(' :'1oo 
I m..e 

Dale 

Cu11ome,,o 

S'l'D 

An••r•• • 4 

22 
Retune 

0 

------------------------------------
, II 'e 

s., ... No Dau, Time 111...c:i 

R 3943.-8700 BECHTOLD-1 5-26-93 13:42 18 
C.1arffllllduon Mll1hod1S1•11Ua1c, Raau111Jn,11 Charge COc:18 fl.tMOI 

ACD OOST LA-505-159 G/L El3975 0 
Sample 5oH Curuom• , ID 

? '-/ SB-713A 
,Rnulll' 

JAH IDII 
GRAMS £AMPLE-1, Q3 s/_g ,1. 03 SI ~#'4 /.. 

· 9 :-0-F 10,.3 51.:J 
VOLUME ON . __ ,IJ 
COMPU'TION~ 

Analfll •J 

1111 1111 

T ,me Comp1o1ec1 

.. . ... :----

o., .i' "·:i-q3 . 

Ana1,11 •• 

BEST AVAILABLE COPY 

489 
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WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 

dd,__ qi~ 
WHC-SD-WM-DP-045 

REV1-
Lab Segment Serial No,_, 

c, -,<14..,' 
-_J, :) 5B- ~A 

Instrument: 

Technologist: 

Starting Time:. 

Ending Time: 

Sample Prep: 

Procedure/ Rev: l _ 

Date: C)7 - ' ) 

Temperature g Oc_: 

Comments: ---------------------,,---------------

Description Lab 10· Description Lab ID 

1 5~ /2..-<..fn3!.f -857:fJ 11 

2 -~ 
I 

t' ~-Z.C>'-f3-87a 12 

3 13 
.. 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

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

' / 

J a1c S ;r:c/J- SS'r /8' (3A);'O?- -_ , 4/J,OB I a 2rBr:f'o ID ?X,~' ( 
.. 

I~ /•//.11"3 1z Vtl.J7 ~ I I t/;rfo~ ( q11/"13 

~-... --- .. -·-~ 

.. """ "I..JV 

A-6000-881 103/921 

-i•'.:· .. 

.. 
,,__;.•. 1 

.... •·,.--.. 



. .- . :·: · ... ·~ .. / 

ANALYTICAL BATCH SUMMARY SHEET 
REV1 

METHOD: DATE START: 
/4-/o-93 I~ - .~'5/"IS-'7' 

PREPARED BY=«!:! (f:jJ DATE COMPLETE: 
Cc.9? ,z t; ~ CJ-~ -/0- :::, 

---- / 
UNITS: r2,/k T>IF 

SPLNAME SPLl0 ANALYT RESULT 11 RESULT 12 AVERAGE RPO% ~REC DETUM 
s~ e-l/n-Z.c.J 'j(J;Hrt O 73 Im~, 
CLl.vh ll-"torl?. /k;,1 Oic, - ,,, 

t 'liit ,:. -j ~ -4'-, '1 

.... J0 7,L9.0 

. 

I 
, 

NARRATIVE: r-5<:7No SPECIAL PROBLEMS/METHOD VARIATIONS IN nus BATCH 
~ LIST SPECIFIC PROBLEMS/VARATIONS FOR nns BATCH: 

~~1 
2 ,- ;)__ j---Cf' ~ 

.. 

. ! -.~ < 

% CTER 

491 
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.• < .. 3 

.. , 
. ·? 

·1 •·.c;J 
•·:•'!: .• ~ 

:::;. / -~ 

.- -;; 

WHC·SD-WM-DP-045 
REV1 

ACID DIGESTION ANALYSIS 

S.11t1I No, Sample Point Dale Time IHued 

R 4.034.-8!500 BECHTOLD-1 6- 9-93 10:12 
0.Ie,m1n1u,H1 w.1nucuS1and••d Ae1ull Un111 Clllrga Cod• 

ACV DCS'l' LA-505-159 % RECOVERY KP36A 
Sample S>l• C1,111oma110 

? 0, !:O,.,J,.. ~a .. ·.• L STD 
Allma,a.1. c~ucutauona. A•1w111 , 

LMCS CHECK. s~· MPLE 
LMCS ID.!..J..NJ9 __ · ~0 J_ 

14' /ti IO ~/; - -;, ' W1 _ -
:u 84i6 ·-0,50,.,L. -

100 DJ: 

Ana1y1t, 3 _,, ... 4 Analylt • ~ 

HII HII H11 

T ,noe Comp1e110 

. -10-13 1 'l 00 · 

Sane! No, Sample P111nt O.te Tune INuell 

R 3943.-8700 BECHTOLD-1 5-26-93 13:42 
O.term,netoon Reaut1 un,11 Clllrge Coda 

ACD DGST LA-505-159 G/L El3975 
c, .. ,ome, 10 

1... S13-76A 

JAR IDII · ,,,., 0,1 
GRAMS SAM:PLE I:> d .., ~ 

vgr.uME ON .,,./1 . 
C MPLETION ?'-"'!:] L 

....... , ••• 3 Ana1,11 •4 Anelyll •' 

Htl 1111 HII H•• HII 

Dote T,n,. Comp1o1eo 

b--/a '3' /'I- 00 

BEST AVAILABLE COPY 

Puo,u, 

Re,11111 

0 

: ;.: 

P11011ty 

18 

0 

4!12 
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WHO·SD·WM-DP-045 
REV 1 

ACID DIGESTION ANALYSES 
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WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY WHC-S0-WM-DP-045 
ANALYTICAL BATCH REV 1 

Lab Segment Serial No. Customer ID: 
,<3'10/-0J /( ?/;'fl. -'t? · /( ])l<l-l? - E~c(fmLb·-1 ~-?r-1) .t¼ahcu)-/'SC:-?t/1-. JD/-/1-,,J 
Analysis: 

, , 
Sample Prep: 

, , 

't). ,,.-ICP /lc:i:i'\ ,(-.,.£-s, 

Instrument: W839939 Procedure/ Rev: LA-505:..151 /D-0 

Technologist: B. J. GOECKE VIJl6 Date: 6'-:J-'} J 
Starting Time: /' 

J!/) Temperature N/A 

Ending Time: '51d!J Chemist: .B. WELS/M. ROBERTS 

Comments: 

Description Lab ID Description Lab ID 

1 L,41c.._; C/tl[ c:/<... S T?)'J -· - . - -- 11 

2 ~;'ff.;~ ..&/( -,-~-· 12 

3 /?Ec.11-1vt.iJ -"r · SI'? - ;r -I) /( S'JD3-8'7fV 13 

4 Jl.J&c,lr,Ot_;) -( SJ-)6/1- IC. j~ 3 -9°'} fD 14 

5 /ol-/1-AI /O/-d~-( ll ]?/{- flf'D 15 

6 ' /0/-/f'rl} 1:Jt -,t,,J- l ,t..1 J/4 - ~ro 16 

7 /O/-,1,..J 
I 

17 /01-/frl- 5 1ZJ?1?-S'?>'D 
8 A7 &f1-c ~,i./r Allt - - - .,_ 18 

I .. 

9 L./'f C.j c1hzc·K S-n:JJ -- . -- 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 

ICPSSTI '1/,N1Dr ;\;/IL -,. -~.f 

ICPSST2 22t2~f A· ,a,;,r,E(:f' 

ICPSST3 1,l!ll;eJI} o/,le~;-
--~ 

'. 

An I 
, "' ...... 

i. 
I • 

. . -~·· 
A-6000-881 103/921 

/ 
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WHO.,SD-WM-DP-045 
REV1 ' 

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION 

, Sertll No Semple Po1nl D• le · • nme Issued · Pr,0111):' 

R 3942.-8550 BECHTOLD-1" ·_ 5-26-93 13: 31°. 24 
Oet~rrn1na1ton Me1h0d1S1anoard Result Units 

ICP LA-505-151 % P~COVERY 

Hrs Hrs 

Oa1• T ,n,~ Complf'led 

:6-2-J .J 'S:' oi) 

. Zr 1'(.1.."t rJ• s: ¥i. 'l-,.,. 
A I ctt.oi.976 

P /0J.0319-
S /oz.~--2.-,0 

T,' /OZ.. C'fOt:](b 

'I JOlof°t-Jg 

ge, '°'·''~ Tl IOI.. ov,. 

CM•ge Code Reruns 

E13975 0 
Customer ID 

-)Ovefc.. 
An11ys1. 5 

__ _L _ __:_ ____ __:.---· ···-·- ---···. -

BEST AVAILABLE COPY 

.1 

i 

495 
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WHC .. SD-WM-DP-045 
REV1 

INDUCTIVELY COUPLED PLASMA ANALYSIS - AClD DIGESTION 

Ser1i1 No Sample, Point Date Time Issued Priority 

R 3943.-8750 BECHTOLD-1 5-26-93 13:42 18 
Oeterm1n1110n • MethodlSl1nd•rd Resull Unils.J!t 1-•l•'t) Charge Code Reruns 

ICP-'-LIQ LA-505-151 uG/~, . E13975 
Sample Size 

011e 

0-.?-J; 

~,+ .:1. f-0£</,0,lS'I: ~ ,11/::. / 

,P 1.J'1'Jl£J/lo;lS,~ L 1:2G~ 

' _5 ~ OS°ll!J/10,lSI• /. °Jf~ ~ 

A~ ,P...2'(o'?l,o_,~1,.~_ • . ILE,;1._ 

. ,.1/,t 3. Pf'~ t./,e.1r-1~ 3 • 7 :2&" I 

_ l'i, '{.5'.J c 2./10,]S'/,a l/. ~tf:/ 

r,· :,. .5't (ff z. llo, 1.t'/• ;, • t Sr;. I 

G:f f .~yl!Z/10."!S/:S.ot.& I 
-,.77--l t.Mu 

1< ~•-£.ho.l'SI • ,.41)& I 

,,,,1 .2..,9,;.e;/,c,!$l~~-r.1 E ;J.. . 

56 J. Ji-$ z/,o,lf"J=. J. ~(., I 

Cuslomer ID 

SB-76A 
'2.Al /.,J'J£J/JO.),S"I: J. ,o ~~ 
A),". /. t;o,EL/11. 'lS"i:i,83£ / 

rd. /. ~oi,'1f£S/t0,'3&I• J ,· Ii E:. 'I 

t:4 6- roJ£J /11. 3$1: ~ • 'S"i Ed 

. Cit 3 .?I Lt./_t~, ~I~ 3. fo 'i El 

Anolysl •S 

. /Jc ~-.}/,c1/10,1n:~.S.J., 

1(. 3. h .£ z. /,o. 'lf'I = 3J tic) 

fl ~ft/3- f7SV 

BEST AVAILABLE c·opy 

0 
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WHC·SD·WM·OP.045 
REV1 

INDUCTIVELY COUPLED PLASMA ANALYSIS~ ACID DIGESTION 

"' . 
Se1111 No Sample Po1nl D11e Time Issued 

R 3943.-8850 BECHTOLD-1 5-26-93 13:42 
0e,,,mina11on MeU10d1S11ndard Resull Units Charge Code 

ICP-LIQ LA-505-151 _uG/ML E13975 
Sample s,,e Customer 10 

? SB-76A 
Remarks. ~tcura11or,s. Results· 

DUPLICATE SAMPLE 
. /40 .ou;P 

An1lysl • 2 An1lyS1 • 3 An1lys1 -• Anelysl • 5 

Hrs Hrs 

BEST AVAILABLE COPY 

Pr1or1ty 

18 
Reruns 

0 

497 
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,-_; • • . :• :,, _'1. 

•. e• 

·,_',;_. __ 

Identity 1: SST1 Identity 2: Quality Control 
Task name: ALL_SIM 
Sample Weight : 1.0000 Solution Volume : 
On-Peak Integrations : 3 ·off-Peak Integrations 

Mean 
s.o. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

Zr 
Cppb) 

-3.913 
1.958 

50.033 

f Co ;_ 

Cppb) 
10274.119 

79.199 
o.n1 

.,,,.. 
Ca 

(ppb) 
10129.552 

90.143 
0.890 

s 
Cppb) 
101.587 
16.700 
16.439 

Ti 
Cppb) 

-0.842 
0.515 

61.109 

Tl 
Cppb) 

92.809 
16.786 
18.086 

Sr 
Cppb) 

10028.789 
76.197 
0.760 

/ 
cu 

Cppb) 
4946.889 

43.807 
0.886-

.~ 
er· 

(ppb) 
5352.838 

53.318 
0.996 

Mg 
Cppb) 
5105.368 

40.742 
0.798 

Cd/ 

(ppb) 

10335.978 
79.592 
o.no 

Bi 
Cppb) 

30.347 
19.818 
65.304 

Li 
Cppb) 
9935.534 

98.950 
0.996 

Nd 
(ppb) 
-45.511 
23.259 
51.107 

As 
(ppb) 
-23.022 
10.451 
45.396 

B/ 
(ppb) 
5481.917 

61.671 
1.125 

3:28 PM June 2, 1993 

1.00 

Ta 
Cppb) 

26.492 · 
12.591 
47.530 

Zn ( 

Cppb) 
10272.790 

88.288 
0.859 

u 
Cppb) 
553.350 
43.641 
7.887 

/ 
Na .. > 

(ppb) 
9868.651 

92.668 
0.939 

K 
'.(ppb) 
5103.609 

49.534 
0.971 

/ 
Sn 

Cppb) 
48n.724 

22.719 
0.466 

/ 
Ni 

(ppb) 
5181.033 

19.096 
0.369 

Ce 
Cppb) 
-28.626 
10.173 
35.536 

Mo 
(ppb) 

-7.350 
1.025 

13.945 

Mn 
·Cppb) 
4945.103 

42.740 
0.864 

WHC .. S0-WM~DP-045 
REV1 

Si 
Cppb) 
-36.471 

6.337 
17.375 

La 
Cppb) 

-5.554 
3.269 

58.862 

Sm 
Cppb) 

46.334 
16.462 
35.529 

Se 
(ppb) 
-461.981 

33.459 
7.242 

.,-· 
Sb ' 

Cppb) 
5400.469 

91.237 
1.689 

Al 
Cppb) 
-126.974 

12.137 
9.559 

Eu 
Cppb) 

0.319 
0.318 

99.571 

Ba,✓ 

Cppb) 
9940.301 

78.632 
0.791 

Ag 
Cppb) 

2.106 
1.181 

56.060 

V 

(ppb) 
1.680 
1.no 

105.374 

w 
Cppb) 
-47.240 
10.729 
22.713 

Fe,/ 

Cppb) 
5136.690 

52.722 
1.026 

p 

(ppb) 
-12.095 
25 .293 

209.117 

Pb 
Cppb) 
-45.2n 
29.513 
65.183 

Be 
Cppb) 

1.089 
0.210 

19.243 

498 
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Identity 1: SST2 Identity 2: Quality Control 3:32 PM June 2, 1993 
·Task name: ALL_SIM WHC .. SD-WM-DP-045 
Sample Weight : 1.0000 Solution Volume: 1.00 REV 1 
On-Peak Integrations : 3 Off-Peak Integrations 1 
•-•••--•-•-•--~•-QQ•••••--••••--••umo•----•----••••--•-•oc•--••••--••-

Zr Sr Bi Ta Sn Si AL w 
(ppb) (ppb) (ppb) Cppb) (ppb) (ppb) (ppb) (ppb) 

Mean -62.289 0.290 5033.446 12.974 -1.011 -69.356 220.445 -11.238 
S.D. 4.414 0.465 42.379 8.004 6.977 7.477 19.939 16.952 
% R.S.D. 7.086 160.148 0.842 61.695 689.953 10. 780 9.045 150.851 

~,. 1 
•• .. 

;._ :·.:··. ~ 
Co Cu Li Zn Ni La Eu Fe 

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 
Mean -3.014 12.712 2.736 25 .198 2.517 5049.681 5010.661 3.705 
S.D. 1.179 2.218 1.404 2.238 3.139 33.255 37.882 L332 
% R.S.D. 39.103 17.451 51.316 8.882 124.679 0.659 0.756 35.948 

Ca Cr Nd u Ce Sm Ba p 

(ppb) (ppb) (ppb) Cppb) (ppb) (ppb) (ppb) Cppb) 
Mean -45.312 4.141 5291.996 3395.257 5160.462 4800.824 2.891 7.3.729 
S.D. 0.209 6.360 25.068 246.994 36.063 39.097 1.019 12.235 
% R.S.D. 0.461 153.587 0.474 7.275 0.699 0.814 35.257 16.595 

s Mg As Na Mo Se Ag Pb 
(ppb) (ppb) (ppb) (ppb) Cppb) (ppb) (ppb) (ppb) 

Mean -38.1~9 2.109 -28,453 16.590 0.271 -22.537 4770.913 4992.943 

S.D. 19.391 0.159 10:083 17.375 3.948 14.485 28.5_00 38.872 

% R.S.D. 50.816 7.531 35.438 104.735 1457.868 64.271 0.597 0.779 

Ti Cd B IC Mn Sb V Be 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean -3.312 2.829 2.581 24.032 -1.983 254.502 32.697 0.605 

S.D. 1.878 2.720 6.102 20.162 0.074 38.785. 4.635 0.000 

% R.S.D. 56.699 96.122 236.444 83.900 3.738 15.240 14.174 0.000 

Tl 
(ppb) 

Mean 117.144 
s.o. 79.967 
% R.S.D. 68.264 

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

. 
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··~: :-~··.,.':1 
_;-·;•'!"_-, 

·~ ·:,;: ; 

.. 
Iden•tity 1: SST3 
Task name: ALL_SIM 

Identity 2: Quality Control 3:34 PM June 2, 1993 

Sample Weight: 1.0000 Solution Volume: 1.00 
On-Peak Integrations : 3 Off-Peak Integrations: 1 

------------------ 7----------------------------------------------. 
Zr Sr Bi Ta Sn 

(ppb) (ppb) (ppb) Cppb) Cppb) 
Mean 9429.500 0.549 -1692.045 9788.843 5.646 
S.D. 71.026 0.322 11;264 123.490 13.344 
% R.S.D. 0.753 58.749 1.020 1.262 236.333 

Co Cu Li Zn .Ni 
(ppb) (ppb) (ppb) (ppb) (ppb) 

Mean -17 .538 2.453 21.348 218.342 -14.036 
S.D. 2.188 1.398 0.651 23.607 7.511 
% R.S.D. 12.477 56.992 3.049 10.812 53.514 

Ca Cr Nd u Ce 
(ppb) (ppb) (ppb) (ppb) (ppb) 

Mean -77.255 -6.813 -69.193 268.254 -52.387 
S.D. 0.880 3.655 7.344 163.664 26.828 
¾ R.S.D. 1.139 53.646 10.614 61.011 51.211 

./ 
s Mg As Na Mo ,--

(ppb) (ppb) (ppb) (ppb) (ppb) 
Mean 5126.134 18.061 4947.276 174.596 10555.400 
S.D •• 89.527 0.794 34.558 6.289. 98.034 
;,R.S.D. 1.746 4.396 .0.699 3.602 0.929 

Ti Cd B IC Mn 
(ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 5144.924 -5.731 -5.530 -66.164 1.212 
S.D. 44.666 1.342 3.754 23.796 0.561 
¾ R.S.D. 0.868 23.416 67.885 35.964 46.282 

Tl 
(ppb) 

Mean 5300.590 
S.D. 48.889 
r. R.S.D. 0.922 

-. --.~ -.... ----------------------------------.. --------------------------·· .. 

WHC-SO-WM-OP-045 
REV1 

/ ,r' 
Si ,r Al w 

(ppb) (ppb) (ppb) 
9921.048 4751.439 10537.606 

46.363 74.787 104.830 
0.467 1.574 0.995 

La Eu Fe 
(ppb) (ppb) (ppb) 

-1.636 -5.266 5.999 
8.647 0.399 4.234 

528.592 7.586 70.584 

Sm Ba p .r 
(ppb) (ppb) (ppb) 
-91.478 -0.543 10303.451 -. "~.--::~ 

14.404 0.354 348.425 
15.746 65.184 3.382 

Se Ag Pb 
(ppb) (ppb) (ppb) 

··:;·) 

4982.040 83.607 -198.518 
54.954 15;057 16.136 
1.103 18.010 8.128 -Sb V Be 

(ppb) (ppb) (ppb) 
365.584 10182.053 10680.970 
73.118 81.890 109.840 
20.000 0.804 1.028 



Identity 1: HN03 reag blk Identity 2: direct 
Task name: ALL_SIM 
Sample Weight : 1.0000 Solution Volume: 
On-Peak Integrations : 3 Off-Peak Integrations 

Mean 
S.D. 
% R.S.D. 

Mean 
s:o. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

~, .... 
Mean 
S.D. 
% R.S.D. 

Mean 
s.o. 
% R.S.D. 

Zr 
(ppb) 

-5.091 
8.686 

170.639 

Co 
(ppb). 

-7.682 
3.120 

40.617 

Ca 
(ppb) 
-72.529 

0.112 
0.154 

s 
(ppb) 
-33.518 
16.322 
48.697 

Ti 
• Cppb) 

-2.582 
2.674 

103.534 

Tl 
(ppb) 
-27.070 
159.202 
588.108 

Sr 
(ppb) 

-0.678 
0.802 

118.308. 

Cu 
Cppb) 

-4.085 
3.180 

77.863 

Cr 
(ppb) 
-11.814 

7.158 
60.589 

Mg 
(ppb) 

-1.100 
0.159 

14.434 

Cd 
<ppb>. 

2.071 
1.626 

78.480 

Bi 
(ppb) 
-10.100 
20.305 

201.044 

Li 
Cppb) 

-2.268 
2.004 

88.364 

Nd 
(ppb) 
-32.749 
28.934 
88.353 

As 
(ppb) 

2.355 
16.010 

6'79.m 

B 

(ppb) 
-4.055 
0.277 
6.818 

3:37 PM June 2, 1993 

1.00 

Ta 
(ppb) 

-5.096 
13.391 

262.785 

Zn 
(ppb). 
-12.897 

0.668 
5.181 

u 
(ppb) 
·473.900 
482.091 
101. 728 

Na 
(ppb) 
-32.667 
34.918 

106.893 .. 

K 
(ppb) 
-61. 765 
157.474 
254.958 

Sn 
(ppb) 

-1.673 
9.121 

545.052 . 

Ni 
(ppb) 

-3.001 
0.533 

17.742 

Ce 
(ppb) 
-76.734 
89.355 

116.448 

Mo 
Cppb) 

-2.366 
1.258. 

53.185 

Mn 
(ppb) 

-0.849 
0.257 

30.274 

-----•· --•------•••o••••••·•--••••.•••••••••••••••••a••••••••••••••••• 

.. 

., 
,::·::-:: 

,:: ·;.:.~·,: ,:,/_>'.· \-•.:; /).' ·/ 

WHC-SD-WM-DP-045 
REV1 

Si 
(ppb) 

1.527 
23.509 

1539.762 

La 
(ppb) 

0.124 
3.280 

2654.270 

Sm 
(ppb) 

-9.504 
116.602 

1226.917 

Se 
(ppb) . 

20.050 
29.271 

; 145.990 
i 

Sb 
(ppb) 
· 157.206 
107.785 
68.563 

Al 
(ppb) 
-20.620 
55.107 

267.249 

Eu 
(ppb) 

-2.803 
1.368 

48.806 

Ba 
Cppb) 

~2.414 
1.747 

72.372 

Ag 
(ppb) 

0.638 
3.793 

593.989 

V 

(ppb) 
-0~650. 
8.017 

1232.990 

w 
(ppb) 
-43.018 

8.186 
19.030 

Fe 

(ppb) 
0.706 
6.240 

883.817 

p 

Cppb) 
52.715 
32.149 
60.987 

Pb 
Cppb) 

7.730 
28.290 

365.983 

Be 
(ppb) 

0.363 
0.419 

115 .434 

50 l 



Identity 1: R3942 bechtold-1 Identity 2: dig std 
Task name: ALL_SIM 
Sample Weight: 1.0000 Solution Volume: 
On-Peak Integrations: 3 Off-Peak Integrations 

Mean 
S.D. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

Mean. 
s·.a . ..-
% R.S.D. 

Mean 
S.D. 
%.R.S.D. 

Mean 
S.D. 
% R.S.D. 

Mean ,. 
s.o. 
%

0
R.S.D. 

"'\J Zr 

(ppb) 
902.106 

5.996 
0.665 

Co 
(ppb) 
1020.908 

8.723 
0.854 

...... 
Ca 

Cppb) 
"1542.443 

18.095 
1.173 

....... 
s 

(ppb) 
523.479 
14.082 
2.690 

"ri 
Cppb) 
499.879 

3.629 
o·.726 

-...... Tl 

(ppb) 

387.825 
64.173 
16.547 

'-' Sr 
Cppb) 
997.982 
10.148 
1.017 

"- cu 
Cppb) 
493.101 

5.365 
1.088 

"er 
Cppb) 
519.577 

4.163 
0.801 

" Mg 
Cppb) 
582.808 

5.089 
0.873 

"cd 
Cppb). 
1014.311 

13.197 
1".301 

Bi 
Cppb) 
844.418 
14.099 
1.670 

Li 
(ppb) 
987.048 
11.030 
1.118 

Nd 
(ppb) 
999.315 

6.740 
0.674 

As -
Cppb) 
497.218 
23.251 
4.676 

B 

(ppb) 
806.490 
12.404 
1.538 

3:54 PM June 2, 1993 

1.00 

Ta 
(ppb) 
888.378 

3.557 
0.400 

..., 
Zn 

Cppb) 
990.639 

13.589 
1.372 

u 
Cppb) 
. 562.400 

135.986 
24.180 

"Na 

Cppb) 
1535.335 

17.096 
1.114 

"-,K 

Cppb) 
466.212 
43.943 
9.426 

Sn 
Cppb) 
497.149 

2.469 
0.497 

\.Ni 

Cppb) 
509.757 
. 3.366 

0.660 

Ce 
(ppb) 
1015.936 

36.780 
3.620 

Mo 
Cppb) 
1037 .581 

16.640 
1.604 

" Mn 
(ppb) 
490.714 

6.171 
1.258 

WHC·SD-WM-DP-045 
REV 1 

,,.Q 
\_{ppb) 

4235.871 
33.427 

0.789 

La 
Cppb) 
996.912 
11.593 
1.163 

\,Sm 

Cppb) 
923.099 
19.629 
2.126 

Se 
Cppb) 
462.682 
33.027 
7.138 

""sb .· 
(ppb) 
1004.891 
141.230 
14.054 

'-Al 
Cppb) 
610.434 

4.850 
0.795 

Eu 
Cppb) 
976.641 

12·.337 
1.263 

~ 
Ba 

(ppb) 
982.605 
10.502 
1.069 

Ag 
Cppb) 

73.166 
1.513 
2.069 

\J 
V 

(ppb) 
995.587 

8.839 
0.888 

IJ 

Cppb) 
973.364 

6.589 
0.677 

~ 
· Fe 

Cppb) 
525.225 

5.725 
1 .090 

\...p 
Cppb) 
1037.917 

78.146 
7.529 

'-
~ Pb 

(ppb) 
941.500 
34.304 
3.643 

\., 
Be 

Cppb) 
· 1014.428 

8.917 
· 0.879 

., ... -. 



Identity 1: R3943 bechtold-1 Identity 2: sampl,e 
Task name: ALL_SIM 
Sample Weight : 1.0000 Solution Volume: 
On-Peak Integrations : 3 Off-Peak Integrations 

1 .oo 
1 

3:57 PM June 2, 1993 

------------------ ✓------------------------------------------------
Zr Sr V Bi Ta 

Cppb) Cppb) (ppb) (ppb) 
Mean 174.816 n .431 -114.647 -22.392 
S.D. 2.612 0.505 40.310 6.022 
% R.S.D. 1.494 0.653 35.160 26.895 

Mean 
S.D. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

Mea~ 
S.D. 
% R.S.D. 

Hean 
S.D. 
% R.S.D. 

Hean' 
S.D. 
% R.S.D. 

Co 
Cppb) 

27.442 
3.n8 

13.767 

Ca 
,/' 

Cppb) 
6803.176 

34.032 
0.500 

s ,.,, 

Cppb) 
2050.890 

22.265 
1.086 

Ti (' 

Cppb) 
253.926 

1.179 
0.464 

Tl 
(ppb) 
321.076 
37.881 
11. 798 

Cu/ 

, (ppb) 
973.308 

7.144 
0.734 

Cr r 
(ppb) 
381.355 

8.946 
2.346 

Mg (' 

(ppb) 

2240.010 
13~049 
0,583 

Cd f' 

·Cppb) 
524.082 

5.389 
1.028 

Li 
(ppb) 

15.480 
0.286 
1.846 

Nd 
(ppb) 

55.322 
10.694 
19.331 

As 
Cppb) 

38.291 
16.981 
44.349 

'B 

(ppb) 

-106.641 
1.994 
1.870 

Zn " 
(ppb) 
1653.381 

10.463 
0.633 

u 
Cppb) 

81004.673 
381.419 

0.471 

Na/ 

Cppb) 
384.931 

3.351 
0.871 

K 

(ppb) 
976:590 
28.767 
2.946 

--------------------------------- ·-------~---------------- -----------~ 

·. ·.> ;·~ . 

Sn 
Cppb) 
-40.578 
10.112 
24.920 

/' 
Ni 

Cppb) 
189. 747 

2.382 
1.256 

Ce 
(ppb) 
-99.385 
13.915 
14.001 

Mo 
(ppb) 

5.235 
2.207 

42.160 

/' 
Mn 

Cppb> 
2698~970 

19.550 
0.724 

WHC-S0-WM-DP-045 
REV1 

/ 
Si 

Cppb) 
2870.524 

11.167 
0.389 

La 
Cppb) 
-356.176 

3~271 
0.918 

/' 
Sm 

Cppb) 
567.878 
23. 731 
4.179 

Se 
Cppb) 

12.273 
32.859 

267.728 

Sb 
(ppb) 
338.064 
107.909 
31.920 

Al 
Cppb) 

37239.420 
211.546 

0.568 

Eu 
Cppb) 

-7.837 
0.491 
6.269 

/ 
Ba 

(ppb) 
280.2n 

1. 755 

0.626 

Ag 
(ppb) 
-13.360 
· 1.099 
8~224 

/' 
-V 

Cppb) 
401.092. 

4.n6 
1.191 

- ·-· -----· --- . - -. . . 

w 
Cppb> 
-57.206 

4.599 
8.040 . 

Fe/ 

(ppb) 
.1206n .882 

652.538 
0.541 

.,,... 
p 

(ppb) 
1369.004 

50.585 
3.695 

..--
Pb 

Cppb) 
452.n1 

19.113 
4.221 

Be 
Cppb) 

57 .131 
0.210 
0.367 



Identity 1: HN03 reag blk Identity 2: direct 4:34 PH June 2, 1993 WHC-SD-WM-DP-045 
9Sk name : All_SIH REV 1 9mple IJei ght : 1.0000 Solution Vol1.111e: 1.00 

qn-Peak Integrations : 3 Off-Peak Integrations 

----------------------------------------------------------------------
Zr Sr Bl Ta Sn Si Al 1,1 

(ppb) (ppb) (ppb) (ppb) Cppb) (ppb) Cppb) (ppb) 
Hean -3.337 -0.339 19. 149 ·28.836 -1.256 -10.366 -28.879 -30.995 
S.D. 0.803 0.112 6.442 15.128 6.787 2.674 10.175 10.370 
X R.S.D. 24.065 32.992 33.640 52.461 540.455 25.794 35.232 33.458 

Co cu Li Zn Ni la Eu Fe 
(ppb) Cppb) Cppb) Cppb) (ppb) Cppb) Cppb) Cppb) 

Hean 5.194 -2.269 -1.404 ·12.857 ·0.934 3.800 -1.577 -8.997 
S.D. 1.359 1.398 1.155 0.642 1.802 3.271 0.224 3.190 
X R.S.D. 26.167 61.610 82.252 4.993 192.904 86.080 14.185 35.458 

1::i Ca Cr Nd u Ce Sm Ba p 

(ppb) (ppb) (ppb) (ppb) (ppb) Cppb) Cppb) (ppb) 
1- ~'=' Hean -72.664 -11.313 - 1.424 -238.583 -31.130 -39.204 -1.453 16.261 ;. ·,-' ;·;;. 

I ;;iF, S.D. 0.113 3.146 18.375 64 .158 22.719 13.493 0.491 48.601 
X R.S.D. 0.155 27.807 1290.792 26.891 72.981 34.418 33.776 298.884 

;,(~ 
s Hg As Na Mo Se Ag Pb :g~: (ppb) (ppb) (ppb) 

.. .. Cppb) (ppb) Cppb) (ppb) Cppb) 'l· ,· 

: •••. ,-,~! Hean -22.433 • 1. 100 -17 .. 059 1105.222 1.390 89.144 -7.105 -17.689 ~·.:. ~:. ·: 
s.o. 4.819 0.159 21.011 22.211 ,4.802 18.254 1 .533 13.971 
., R.S.D. 21.480 14.434. 123.164 2.010 345.541 20.477 21.581 78.982 

Ti • Cd B IC Mn Sb· V Be 
Cppb> Cppb) (ppb) (ppb) (ppb) Cppb) (ppb) (ppb) 

Mean -3.088 -2.514 -5.807 365.017 -1.064 110.959 1.206 0.484 
S.D. 0.583 2.003 ,2.148 33.867 0.324 115.622 2.655 0.210 
X R.S.D. 18.896 79.688 36.988 9.278 30.435 104.202 220.108 43.291 

·•-• .. 
Tl 

(ppb) 
Hean -150.480 
s.o. 5.529 
% R.S.D. 3.674 

••••-~--------•••••••••••••-•D-•••••--••G••••-G•w•••--•••••••D•••daG•-



.•. Identity 1: SST1 Identity 2: Quality Control 4:36 l'H June 2, 1993 WHC-SD-WM-DP-045 
Task name: ALL_SIM AEV1 
Sample Weight : 1.0000 Solution Volune: 1.00 
On-Peak Integrations: 3 Off-Peak Integrations 1 

----------------------------------------------------------------------
Zr Sr Bi Ta Sn Si Al I.I 

Cppb) ·cppb) Cppb> Cppb) Cppb) (ppb> (ppb) (ppb) 
Mean ·11.681 9980.869 ·61.008 ·25.943 4926.512 ·55.643 • 150. 189 -35.323 
s.o. 3.588 73.033 15.216 14.403 30.706 6.272 1.490 18.484 
% R.S.D. '30. 718 0.732 24.941 55.517 0.623 11.271 0.992 52.330 

Co cu Lf Zn Ni La Eu Fe 
Cppb)- (ppb) Cppb). (ppb) (ppb) Cppb) (ppb) (ppb) 

Hean 10293.425 4939.898 9834.158 10247.879 5192.776 · 3.885 -0.038 5187.677 
s.o. 76.183 33.103 108.611 . 60.125. 13.668 3."256 0.691 21.558 
~ R.S.O. 0.740 0.670 1.104 0.587 0.263 83.816 1841.621 0.416 
' 

Ca Cr Nd u Ce Sm Ba p 

• Cppb) (ppb) (ppb) (ppb) Cppb) Cppb) (ppb) (ppb) 
Hean 10134.129 5358.671 ·49.940 295.406 ·70.026 59.402 9895 .• 389 56.757 

};~' s.o. 74.301 38.845 13.342 118.612 26.544 33.999 72.559 18.560 

':~ % R.S.D. 0.733 0.725 26.716 40.152 37.906 . 57.236 0.733 32.700 
<~ ·--~ s Hg As Na Ho Se Ag Pb 
·:'~~ 

:~'.~, Cppb) Cppb) Cppb) (ppb) Cppb) (ppb> Cppb) (ppb) 

~an 37.043 5117.653 -5.168 10165.245 ·10.432 ·425.697 -5.462 ·15.645 

·,;' ~'.;:.-~·:-;_;"-; s.o. I 16. 151 32.998 16.758 93.542 3.357 '86.221 0.017 8.826 
... ;·.:;..t:.; 

% R.s.o. 43.601 0.645 324.255 0.920 32.180 20.254 0.314 56.416 -,-,._,-:,;;; 
:::.:t:.;-;· 
·.-.. -•- ... ; 

Ti Cd· B IC Hn Sb v- Be 
(ppb) Cppb) (ppb) (ppb) Cppb) Cppb> (ppb) (ppb) 

Hean -5.502 10440.606 5541.090 5138.807 4985.307 5175.394 4.098 0.726 
s.o. 0.515 59.065 28.108 51.263 30.661 36; 181 1.734 0.210 
% R.S.O. 9.352 0.566 0.507 0.998 0.615 0.699 42.315 -28.863 

Tl 

(ppb) 
Mean 15.928 
s.o. 68.315 
% R.S.D. 428.895 

5·05 

.. -.... ;.~ .. ·.> 
1••' . ,_.'..· .:~~ -~' . 



. 
·A 
Identity 1: SST2 Identity 2: Duality Control 4:39 PM June 2, 1993 WHC-SD-WM.:.DP-045 'ask name : ALL_SIM 
:ample Weight : 1.0000 Solution Volune: 1.00 REV 1 

On-Peale Integrations : 3 Off-Peak Integrations 

----------------------------------------------------------------------
Zr Sr Bi Ta Sn Si Al II 

(ppb) Cppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 
Mean -65.269 1.242 4970.976 2.023 ~2.501 ·72.658 258.331 -12.002 
s.o. 0.526 0.422 66.630 12.931 13.821 1.306 11.380 10.601 
% R.S.D. 0.805 33.965 1.340 639.242 552.695 1.797 4.405 88.321 

- Co cu Li Zn Ni La Eu Fe 

Cppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 
Mean -o .• 730 14.074 2.592 55.164 3.159 5056.639 4948.411 -1. 764 
s.o. 3.673 0.416 0.919 3.511 1.592 20.099 15.097 9.935 
% R.S.D. 503.129 2.956 35.437 6.364 50.395 0.397 0.305 563.223 

~ 
Ca Cr Nd u Ce Sm Ba p 

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) Cppb) (ppb) 

~,~ Hean -43.095 10.506 5181.714 3173.516 5209.434 4851.909 3.507 29.369 

J~ s.o. 0.529 5.409 11.n9 69.667 44.813 20.5n 0.524 39.022 

~ % R.S.D. 1.226 51.485 0.343 2.195 0.860 0.424 14.949 132.865 
~~ 
~ s· Mg As Na Ho Se Ag Pb i,~_t',· 

~: (ppb) (ppb) (ppb) (ppb) Cppb) (ppb) Cppb) Cppb) 
- ;~_-) 

. ~--- . Hean -22.813 3.576 -32.738 623.973 -1.8n 90.047 4832.566 5087.971 . _;: 

. :,.~-) ·:·. i s.o • 8.966 0 •. 420 2.472 5.093 3.301 55.971 23.462. 36.n9 
. -~:-..\·) 

% R.S.D. 39.302 11.750 7.550 0.816 41.900 62. 158 0.486 o.n2 

Ti Cd B IC Hn Sb V Be 
Cppb) (ppb) (ppb) (ppb) Cppb) (ppb) (ppb) (ppb) 

Mean -5.333 4.013 -o.2n 178.025 -1.084 285.853 37.879 1.453 
S.D. 0.351 1.058 0.845 43.2n 0.999 62.295 3.917 0.210 
% R.S.D. 6.574 26.372 305.502 24.310 92.093 21.793 10.340 14.433 

Tl 

~ (ppb) 
Mean 112.583 
S.D. 60.284 
% R.S.D. 53.546 

•••-••••••••••••••••••-•-•-•••••••••••••••••o•••••-~o•••••••-••••••••• 
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Identity 1: SST3 Identity 2: Quality Control 4:41· PH June 2, 1993 WHC-SD-WM-DP-045 
Task name: All_SIH AEV1 Semple IJeight : 1.0000 Solution Voll.Ille: 1.00 
On-Peak Integrations : 3 Off-Peak Integrations 

---------------------------------------------------------------------~ 
Zr Sr Bi Ta Sn SI Al II 

Cppb) Cppb) Cppb) (ppb) (ppb) (ppb) Cppb) Cppb) 
Hean 9255.104 -0.387 -1742.261 9592.626 ·15.115 9602.769 4657.011 10409.255 
s.o. 66.967 0.239 51. 766 26.177 13.011 35.095 18.213 68.312 
% R.S.D. o.n4 61.662 2.971 · 0.273 86.082 0.365 0.391 0.656 

Co· Cu Li zn· Ni la Eu Fe 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Hean -18.372 -1.996 17.784 151.939 ·10~216 -22.263. -6.617 5.822 
s.o. 5.047 '1.344 0.944 1.942 2.286: 6.584 0,423 4.501 
% R.S.D • 27.472 67.305 5.306 1.278 22.378 29.575 6.394 77.313 

. . ,··:··; • :1;g- Ca Cr Nd u Ce Sm Ba· p 

(ppb) (ppb> Cppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

/j:. :~;~·;· -79.949 -8.549 -104.404 -102.823 -145.486 -35.640 -3.074 10396.607 
0.311 2.931 2~.480 105.451 21.965 31. 139 0.606 50.586 

'. _;~ % R.S.D. 0.389· 34;286 · 21.531 102.555 15.098 87.370 19~718 0.487 C,;m 
.=~m .S Hg As Ne Ho Se Ag Pb .~::.~-

(ppb) (ppb) (ppb) (ppb) Cppb) Cppb) (ppb) Cppb) :/i~,.-
::;~ Hean 4987.817 15.311 4966.890 424.959 10374. 156 4807.542 29.678 -206.588 

S.D. 21.00·2 .0.159 28.110 16.764 70.004 27.715 5.661 .. 40.405 
! 

% R.S.D. 0.541 1.037 0.566 3.945 0.675 0;576 19.075 19.558 

Ti Cd B IC Hn Sb V Be. 
(ppb) (ppb) (ppb) Cppb) (ppb) (ppb) (ppb) (ppb) 

Hean 5041.344 -12.313' -6.083 ·2.367 0.099 217.929 10027.325 •, 10533.061 
s.o. 33.n4 1.248 0.319 49.972 ·o.856 107.416 · 70.945 77.367 1,1~-

% R.S.D. 0.669 10.137 5.249 2110.975 866.007 49.289 0.708 0.735 

Tl 
(ppb) 

Mean 5293.863 
s.o. 40.070 
% R.S.D. 0.757 

••••••••••••••••· •••••••••••••••a••••••,•••••••••••••••••••••••••••••• 
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WESTINGHOUSE HANFORD COMPANY 
WHC-so:.wM-DP-045 

222-S LABORATORY REV 1 
ANALYTICAL BATCH 

Lab Segment Serial No. Customer ID: rcJ s1;~1~o__ rl:stt/- 3 R~chfo J 
Analysis: I c..P Sample.Jr~:, 

A-c.: I~ e.5i 
V 

Instrument: w639,,3 '1 Procedure/ Rev: lA-s-oS"-1~) /i) - O 

Technologist: ~wiw --r/l rte.AZ/£/2.. Date: u/11/ c,? 
Starting Time: j O.' IS-~ Temperature tv/fJ 
Ending Time: I /.'~5"~ Chemist: g. We/ .s / (YJ, Rah-e~-1- .S 

Comments: 

Description Lab ID Description Lab ID 

1 t) 1 GE:. c; TE f) STDS /f?.l./03 'l--'iS-S-0 11 

2 P-e...ei ap,..+ Ria,.. I~ - 12 I 

3 Bed,,(-/.,.. /J SA.,;...f ~1"'t<{J-i7S"~ 13 

4 f?-"'G.,.0.. BI.Qr.J.... - 14 

5 ·.cf'IJYT'\ ... L ""'-C.5 s-rt:>.s ~ 15 

6 u 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 

3:C..f'SS7/ ISNJc>B f'l1£r;c_T 

Ic.PsS7~ ~:>.B.4AA. /)JR.E;,C) 

1-n-PssT.s I {pf\))OA D JdlF-.c.T ,--,--

~ (} ~ 

A-6000-881 (03/921 

. -· -~ ,· .,·; .·· : 



WHC-S0-WM-OP-045 
REV1 

' . ;·· : ~. ~ ..... ' . .-.... 
:·.-·._ ·. ·: >' ,•.,; 

..... _.-. .. . :~.-' :·· •, 

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION 

Se,.,,, No. Sampi. Pooni 1 

R 4034.-8550 BECHTOLD-1· s-. 
De1erm.n•11on MelhOdiSlana.ord . . Result Un111 

ICP LA-505-151 ·: % RECOVERY KP36A 
Sample Size Cuslamer 10 

Rema,111. C.lcu11110n1. Aesull•· . . • , 

1st STD Digested -STD 2 ,. Jfi70/ztec111c,:,=-_ 7i,S"l)~ 
H.SESTfl> ~ Jw;ol,IJ-SMS,. 'Zl>ollzi:ocJ1.,1JO•/oo,oS~o 

l1J.J1D&) "irJ,08, 21/1'41'6'-t-..J. 'f"l/u S: 1 li S-/~MlO= '/ IC, .25".:'J. 
RI J33 2../JOIJ()X,OlJ~ J'1'1. ;i. "? o· 

l,' I 'j-, 3~~/J,NO'D .. 'Ji·. ~S"<T],, 

N,' !03J/,oO(};uoo=-lo?,"3tti, 

Analys1-_3 Analyll • 4 

Hrs · 

An11,a1 -~ 

BEST AVAILABLE COPY 

.•,~ . 
. . . --·,'-;.': 

Priority 

26 
Rerun• 

0 

' 
I 
I 
I 
I 
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WHC-SD-WM-DP-045 
REV1 

INDUCTIVELY COUPLED PLASMA ANALYSIS ACID DIGESTION 

Se11al No. S..mple Pooni · Dale Time l11ued 

R 3943.-8755 BECHTOLD-1 5-26-93 13:44 
De1erm1n,110n Melhod:Slind11d 

ICP-SOL LA-505-151 
S..mple Stze 

Remarks. ~•cu 10n1. Resulls· · 

,r l"IO/Jo,3«.'i• J.~'3~ /,..16....._ 
r sa :·u,D, ?.lo8'= 7 .~r 
: ~o),o,"!:.ld(.: C(.,'lE.~ 
I 3';1:o'irS'/AJ,'"!.~1. S :3£ 3 
; Zl.&f/l0,31of=-2.DIJ 

Result Units Charge Code 

uG/G Rec E13975 
Cuslomer 10 

SB-76A 
AJj '23C.. 1'-'•lbi'= 'Z. '2.'l I 

F-c l•Z.STIJOES)10,3c.r-=l.'1 ~</ 
C°' i'/C:,0/10 ,lb!r« E. 1 '7 E. ~ 
Cr '-11::l.Jlo.1~:.'3."11£.J 
s.,..., 137/10.31o9, =:I. 'l::i£1 

Analyll • 2 An1ly1I • 3 Analysl • ~ 

Hrs · His Hrs Hr1 

T1n1• Compleltd 

/:ds~ 

Prionty 

18 
Aerun1 

1 

•831 

~-,.......,.~~--·---··· •.. .•. :. ·---...-=-------·- ·-
,e :39t/3 .. J"?s-5 13; -Z<i3 / to.llo'a':. 'Z .4 'l ~ I 

p > 8Jd>-/to.H'l• /.i1€ a, 
$ a.1 '11/10.31.:,8= 'Z .oiE.':l. 

tt)d- :;Q'1!.I} JO, '"!.lc,i': 2. I <,a;_;) 

f\ S sS, '3/IO, l(,g.: "J.'10 
N_ c; ..,~ I /.ID. lC:i8'-. 4 .Olo E. I 
Mo UJ, ~ /, o. 36r:.. I. c; ~ 
Pb. 520/JO.llo~-=~-0/E} 

TJ° z J 3.ho. 1i..a-,. z .• :1n;.1 

C cJ S,3;;,./,o. l'-i -=- ,;-., li;/ 

J:::.. JIS'-1/10. 3.C:3: I. 11 €,:;). 

Mr, 2.")s,/lc).31.8:=:"Z .iS"~d-

5J.:, l ~'I/IIJ.31..'l.::. 7.:l.~E I 

J.s-e . Slo. J /, o. l~ .. S, '-1 I 

BEST AVAILABLE COPY 

.. : .. ,· ,;· .· 

5-! 0 
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•Id_entity 1: SST1 Identity 2: Quality Control 10:13 AM June 11, 1993 
WHC-SD-WM-DP-045 

REV1 
Task name: TWC93 
Semple Weight : 1.0000 Solution Volume: 1.00 
On·Peak Integrations : 3 .Qff·Peak Integrations: 1 

·------------------- -----~ ---------------------------------------- ~ v 
Zr Sr Bi Si Al Li Ni La 

(ppb) (ppb) Cppb) Cppb) Cppb) (ppb) Cppb) Cppb) 
Mean ·23.730 9856.543 -689.831 -20.026 -152.954 9806.733 5021.567 -4.564 
s.o. 0.747 10.431 20.m 2.495 9.824 9.908 8.976 2.652 

.¾ R.S.D; 3.148 0.106 3.012 12.461 6.423 0.101 0.179 58.103 

" 'v. "-, "\., 
Fe Ca Cr Nd u Ce Sm Ba 

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) Cppb) 
Mean 4834.782 9654.071 4974.401 77.467 455.326 115.562 ·869.208 9820.364 

.. · . s.o. 10.243 5.543 8.067 14.173 23.307 7.069 9.683 8.407 
:·:·.-·::\;;, ¾ R.S.D. 0.212 0.057 0.162 18.295 5.119 6.117 1.114 0.086 

··:•'i 

<~ "'v VNa ,.,, p s Mg As Mo Se Ag 
.. ~~- Cppb) (ppb> (ppb) Cppb) Cppb) (ppb) (ppb) Cppb) .. ,,.,,,,.. 
; :-:7-; Mean -14.859 131.200 4913.065 22.869 9813.664 3.760 1313.927 2.954 

\~S.O. 10.092 4.502 4.444 5.616 10.812 0.946 8.571 · 0.852 
--~ "R.S.O. 67.920 3.431 0.090 24.557 0.110 25.156 ' 0.652 28.849 -~·-m 

"' v \.: ; ... 

"K \d~•. Pb Ti Cd B Mn Sb Be 
j-~ (ppb) ": (ppb). (ppb) (ppb) (ppb) (ppb) Cppb) Cppb) 
·-;, ... 

9831.710 .,; ·: ~ Mean -2.034 -1.058 4909.640 4928.599 4941.880 4751.138 1.055 ::-:,,-= . ..: 
'..:,:•;; 

9.559 0.264 11.333 4.452 36.965 7.085 61. 781 0.152 . -::-;:~ S.D • 
->~;_~ " R.S.D. · 470.068 24.941 0.115 0.091 0.750 0.143 1.300 14.434· 
. -\1: 
~}::·:::] 

Tl . ·.-~.: 
.:- .· - . --~ 
._-<::·-y. .. (ppb) . ··,.-·:1 . ,: . 
:,:•::-:; Mean -59.157 

s.o. 23.008 
¾ R.S.D • 38.893 

.. 

~/~~ 
. G//; (e:;3 · 

)(s°Jc./3 

SIGNA'l'URE AOOVE REPRESENTS CHF.MICAL TECBOOLOGIST/CBF.MIST 'ffiAT 
ca,n>LETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGF.S . 5J l TO 5ia D • 

., .. 
-· .. ,· ,;· . 

.. -~~~ .. . . - -:: ·:· :; _- :: .:·· •• 1 

s 1 r 



Identity 1: SST2 Identity 2: Quality Control 10:16 AM June 11, 1993 
WHC-SD-WM-DP-045 Task name: TWC93 

Sample Weight : 1.0000 Solution Volume: 1.00 REV 1 
On-Peak Integrations: 3 Off-Peak Integrations 
••••••--•••••-•••••••••••-•••••••••••••••-••-----------••••••••••••••d 

Zr Sr Bi Si Al Li Ni La 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 5.458 0.558 4239.074 20.315 334.940 4.232 8.974 5034.007 
s.o. 1.743 0.170 60.917 4.011 4.385 0 .• 116 2.352 23.118 
% R.s,o. 31.938 30.463 1.437 19.744 1.309 2.749 26.204 0.459 

Fe Ca Cr Nd u Ce \.,. Sm Ba 
(ppb) (ppb) (ppb) (ppb) (ppb) Cppb) (ppb) (ppb) 

Mean 8.794 71.647 -4.199 4876.959 3056.654 5070.112 4998.816 . -1.748 
S.D. 4.584 0.337 0.197 19.171 80.998 12.978 16.114 0.366 
% R.S.D. 52.128 0.470 4.682 0.393 2.650 0.256 0.322 20.964 

p s Mg As Na Mo Se Ag 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 32.237 25.595 2.656 93.812 2.182 7.171 17.524 4735.193 
s.o. 23.306 9.447 0.190 7.571 8.008 1.388 21.024 16.684 

; t. % R.S.O. 72.297 36.910 7.143 _ 8.070 367.085 19.359 119.977 0.352 

i~ '°'Pb Ti Cd B K Mn Sb Be :ij (ppb) (ppb) Cppb) (ppb) (ppb) (ppb) (ppb) (ppb) '. ,- ., 

···i: .:·; M.lan 4939.531 -2.156 6.956 q.391 -15.823 0.059 -7.574 2.900 
-~ :_.,:.::\ s.o • 32.667 0.457 0.716 3.402 50.341 0.370 35.094 . 0.304 

.... }?: .. ··; 
f. R.S.O • 0.661 21.193 10.286 870.541 318.153 624.087 463.347 10.497 .. _-,·, 

·.••. 

Tl 
(ppb) 

Mean 70_.490 
s.o. 26.490 
X R.S.D. 37.580 

•d•••••••••••a•••••••••••••••••••••••••••••a•••••••••••••••••••••••••• 
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[c1entity 1: SST3 Identity 2: Quality Control 10:19 AM June 11, 1993 
Task name: TWC93 
Sample Weight : 1.0000 Solution Volume: 1.00 
On-Peak Integrations : 3 Off-Peak Integrations . 
-------------------------------------------------------"" -----------"-' 
•.. 'Vzr Sr Bi Si Al 
" Cppb) Cppb) (ppb) Cppb) Cppb) 

Mean 9808.480 0.831 34.201 10819.525 4778.211 
s.o. 19.755 0.163 8.937 41.427 39.409 
% R.S.D. 0.201 19.672 26.132 0.383 0.825 

Mean· 
S.D. 
% R.S.D. 

Fe 

Cppb) 
14.974 
1.985 

13.257 

"' 

Ca 
(ppb) 
-12.460 

0.093 
0.749 

Cr 
(ppb) 

15.095 
1.196 
7.921 

Nd 
(ppb) 
-82.799 
25.974 
31.370 

'v 

u 
Cppb) 
1813.839 

80.998 
4.466 

<~f 
p 

(ppb) 
11153.519 

111.164 
0.997 

~s 
(ppb) 
5048.136 

Mg 
(ppb) 

3.920 
0.110 
2.794 

As 
Cppb) 
4952.569 

27.995 

Na 
Cppb) 

25.321 
13.264 
52.383 

·,~ Mean 
,._;~~--

s.o. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

, . .. 
Mean 

Pb 
Cppb) 
-112.066 

28.548 
25.475 

Tl 
Cppb) 
4891.m 

15.294 
% R.S.D. 0.313 

·-,: 

. '· 

.. 

7.822 
0.155 

V Ti 

Cppb) 
4916.361 

11.934 
0.243 

Cd 
(ppb) 

-4.243 
0.391 

0

9.205 

0.565 

B 

(ppb) 
2.178 
2.509 

115.220 

K 

(ppb) 
25.611 
40.290 

157.319 

WHC·SD-WM•DP-045 
REV 1 

Li Ni La 
Cppb) (ppb) (ppb) 

1.814 77.627 -15.281 
1.049 1.991 0.000 

57.809 2.564 0.000 

Ce Sm Ba 
(ppb) (ppb) (ppb) 

1.673 -169.163 0.228 
12.978 12.110 0.281 

775.774 7.159 123.322 

"" Mo Se Ag 
(ppb) (ppb) (ppb) 
9934.304 3632.116 206.778 

34.248 28.561 15.802 
0.345 0.786 7.642 

Mn Sb 
~ 

Be 
(ppb) Cppb) (ppb) 

4.502 264.838 10152.978 
0.224 70.724 

I 
29.152 

4.967 26.704 0.287 
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Identity 1: hno3 blank Identity 2: direct 
Task name: TYC93 
Sample Yeight : 1.0000 Solution Volume 
On-Peak Integrations: 3 Off-Peak Integrations 

Mean 
S.D. 
% R.S.D. 

Mean 
S.D. 

. ¾ R.S.D. 
,--fl' 

d~n 
S.D. 
% R.S.D. 

Mean 
,s.D. 
'°1. R.S.D. 

Mean 
S.D. 
¾' R.S.D • 

• 

,•, 

Zr 
Cppb) 

-3.744 
1.245 

33.260 

Fe 
Cppb) 

-1.545 
5.171 

334.677 

p 

(ppb) 
-51.862 
11.653 
22.469 

Pb 
(ppb) 

-3.598 
2;390 

66.419 

Tl 
(ppb) 
-16.617 

7.017 
42.231 

Sr Bi 
Cppb) (ppb) 

0.191 26.054 
0.357 7.913 

187.219 30.372 

Ca Cr 
(ppb) (ppb) 

·0.329 3.178 
0.247 5.861 

75.130 184.412 

s Mg 
Cppb) (ppb) 

10.457 0.126 
6.336 0.110 

60.590 86.602 

Ti Cd 
(ppb) (ppb) 

-0.762 7.238 
0.581 1.566 

76.212 21.630 

10:23 AM June 11, 1993 

1.00 

Si Al 
Cppb) (ppb) 
-13.303 -18.402 

5.778 7.721 
43.434 41.958 

,E< u 
(ppb) 

365.396 -85.840 
608.852 51.309 
166.628 59.m 

As Na 
(ppb) Cppb) 

·9. 744 ·7.225 
6.716 4.800 

68.923 66.438 

B K 

(ppb) (ppb) 
4.747 -11.877 
2.855 3.~17 

60.140 28.m 

WHC-SD-WM-DP-045 
REV 1 

Li Ni 
(ppb) (ppb) 

2.351 2.297 
0.648 4.661 

27.548 202.966 

Ce Sm 
(ppb) (ppb) 

-1.469 25.990 
15.689 10.854 

1068.087 41.761 

Mo Se 
(ppb) Cppb) 

7.346 7.037 
0.660 10.090 
8.988 143.383 

Mn Sb 
Cppb) (ppb) 

-0.059 71.196 
0.235 63.501 

397.126 89.192 

,: ~•: -• ~ I•' • 

La 
Cppb) 
-15.281 

4.593 
30.057 

Ba 
(ppb) 

-0.418 
0.302 

72.157 

Ag 
Cppb) 

3.250 
0.615 

18.913 

Be 
Cppb) 

1.055 
0.304 

28.867 
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1dentity 1: R4034 bechtold-1 Identity 2: direct 
Task name: TWC93 
Sample Weight : 1.0000 Solution Volume: 
On-Peak Integrations: 3 Off-Peak Integrations 

1.00 
1 

10:26 AM June 11, 1993 

::- . "-'zr -vsr Bi ~Si '\,AL 

(ppb) (ppb) (ppb) (ppb) (ppb) 
Mean 1969.859 2001.043 1545.815 8385.362 1332.075 
S.D. 7.672 7.122 18.333 28.698 9.949 
% R.S.D. 0.389 0.356 1.186 0.342 0.747 

" Fe '-' Ca '\., Cr Nd u 
(ppb) Cppb) (ppb) Cppb) Cppb) 

Mean 1092.526 2352.887 1014.425 1899.855 1813.839 
S.D. 8.265 8.101 4.257 10. 759 57.456 
% R.S.D. 0.756 0.344 0.420 0.566 3.168 

C 

'"'p ....... s " " '\,Na ~-~ .. Mg "As 
(ppb) (ppb) Cppb) Cppb) Cppb) 

Mean 2030.435 1049.926 1030.502 1042.633 2590.408 
S.D • 50.795 4.955 3.728 6.299 9.600 
% R.S.D. 2.502 0.472 0.362 0.604 0.371 

""'-'Pb "'ri 
--..-.., 

Cd B 'vK 

(ppb) (ppb) (ppb) (ppb) (ppb) 
Mlilln 1951.960 984.386 1968.109 1298.065 962.802 
s.'b •. 5.494 4.414 8.230 2.418 42.683 
% R.S.D. 0.281 0.448 Or418 0.186 4.433 

Tl 

Cppb) 
Mia" 994.232 

•s.'b-. 21.912 
% R.S.D. 2.204 

·• .. .· .... • 

WHC-SD-WM-DP-045 
AEV1 

"vu 'v Ni La 
(ppb) Cppb) (ppb) 
1972.731 1033.348 2017.907 

5.613 1.855 9.561 
0.285 0.179 0.474 

Ce v Sm \.i ·Ba 
Cppb) (ppb) (ppb) 
2087.014 1742.085 1985.750 

15 .149 6.759 7.318 
0.726 0.388 0.369 

'v 
Mo Se Ag 

(ppb) Cppb) (ppb) 
2006.205 1017.681 1950.944 

3.414 37.376 5.927 
0.170 3.673 0.304 

'v \., Sb \.. 
Mn Be 

(ppb) (ppb) Cppb) 
1001.474 1065.665 2015 .232 

3.915 56.499 8.525 
0.391 5.302 0.423 

51-5 
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!<!'entity 1: R3943 bechtold-1 Identity 2: .5184-100ml 10:30 AM June 11, 
Task name : TWC93 
Sample Weight : 1.0000 Solution Volume : 1.00 
On-Peak I ntegrat i.ons : 3 Off-Peak Integrations 1 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••a••••• 

.• 

Mean 
S.D. 

•% R.S.D. 

,.,..n 
s.i>. 
% R.S.D. 

Mean 
S.D. 
X R.S.D. 

Mean 
S.D. 

% R.S.D. 

'"' 

e 
I 

Mean 
S.D. 
X R.S.D. 

•. 

Vzr 
(ppb) 
189.792 

2.402 
1.265 

\.. 
Fe 

(ppb) 
125929.552 

375.126 
0.298 

\....p 
(ppb) 
1831.960 

36.387 
1.986 

"-.JPb· 
Cppb) 
520.492 
18.795 
3.611 

Tl 
(ppb) 
206.216 
34.557 
16. 758 

'\, Sr 

(ppb) 
82.704 
0.178 
0.215 

'\. Ca 

(ppb) 
8489.621 

31.908 
0.376 

"s 
(ppb) 
2146.704 

34.976 
1.629 

---...,.,.; 
(ppb) 
213.401 

1.097 
0.514 

Bi \,.Si \.. 
Al 

(ppb) (ppb) Cppb) 
-53.791 4280.159 39685.156 
18.023 6.457 125.332 
33.505 0.151 0.316 

\, Cr Nd u 
(ppb) (ppb) Cppb) 
411.536 232.487 85817.720 

6.947 8.264 278.191 
1.688 3.555 0.324 

\. \. \,Na Mg As 
(ppb) (ppb) (ppb) 
2244.495 35.310 420.572 

7.785 6.080 2.281 
0.347 17.219 0.542 

""-,_ Cd '\. 
B K 

(ppb) (ppb) (ppb) 
532.159 -59.919 1154.186 
, 3.157 1 .956 18.083 

0.593 3.265 1.567 

1993 WHC-SD-WM-DP-045 
REV 1 

\, Li 
~ 

Ni La 
(ppb) Cppb) (ppb) 

21.426 236.010 -27.529 
0.000 7.844 9.561 
0.000 3.324 34. 731 

Ce '\ Sm \a 
(ppb) (ppb) (ppb) 
-406.756 136.995 293.220 

4.905 4.102 0.889 
1.206 2.995 0.303 

~Mo Se Ag 
(ppb) (ppb) (ppb) 

20.638 199.728 1.281 
3.280 13.092 0.902 

15.894 6.555 70.399 

'\. .Mn \. Sb 
~-

Be 
(ppb) (ppb) (ppb) '' 
2956.556 333.762 56.074 

11.579 15.159 0.457 
0.392 4.542 0.814 

5tG 
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Identity 1: hno3 blank Identity 2: direct 10:34 AM June 11, 1993 WHC-SD-WM-DP-045 Task name: TWC93 
Sample Weight : 1.0000 Solution Volume·: 1.00 AEV1 
On-Peak Integrations: 3 Off-Peak Integrations 
•t~•••••••••••••••••••c•••••••••a••••••••••••••••••a•••••~a••o••••••• 

Zr Sr Bi Si Al Li Ni La 
(ppb) Cppb) (ppb) (ppb) Cppb) (ppb) (ppb) Cppb) 

Mean -2.306 -0.259 18.178 -10.181 -3.410 1.277 4.801 ·12.219 
S.D. 2.376 0.094 17 .518 0.416 10.538 0.201 1.819 2.652 
% R.S.D. 103.021 36.464 96.372 4.085 309.068 15.784 37.894 21. 702 

Fe Ca Cr Nd u Ce Sm Ba 
(ppb) Cppb) (ppb) (ppb) (ppb)· Cppb) Cppb) Cppb) 

Mean". 0.713 0.534 7.D37 -23.215 -52.251 -34.457 2. 715 .. -0.399 
S.D. 4.018 0.093 2.215 5'.769 84.532 8.921 15.271 . 0.366 
% R.S.D. 563.488 17.495 31.481 24.851 161.782 25.890 562.442 91.844 

.:~ 
p s Mg As Na Mo Se Ag 

(ppb) (ppb) (ppb) (ppb) (ppb) Cppb) (ppb) (ppb) 
.·,,~ Mean 89.424 -27.388 0.126 -2.347 ·32.998 2.623 70.612 -0.687 ·-~ . .... ,:, 

• ,·. •;··f ~' S.D • 29.133 · 12.D57 0.290 8.793 6.360 0.151 13.950 1.181 

:.;:~ % R.S.D. 32.578 44.022 229.128 374.604 19.275 5.774 19.755 171.891 · 

:.c"n Pb Ti Cd B K Mn Sb. Be ·-~· 
.,•:tt~f"7·. (ppb) (ppb) (ppb) (ppb) Cppb) (ppb) (ppb) Cppb> 
,-o·~- Mean 30.820 -0.931 3.061 4.132 ·61.203 -0.059 ·19.608 0.000 

S~D. 10~988 0.264 2.470 1.m 29~596 0.320 25.634. 0.403 
% R.S.D. 35.653 28.336 80~678 42.905 48.356 541. 191 130.729 9502383.418 

·• Tl 
'h 

(ppb) 
Mfu'l.• 11. 744 
S.D. 40.464 
% R.S.D. 344.561 

•••a••coD••••••QDce•••••a•••••••••••oaa••••a•••••••••••a••••••a•••••e• 

• 
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,..,.. 
'"'•Identity 1: SST1 Identity 2: Quality Control 10:35 AM June 11, 1993 WHC-SD-WM-DP-045 

rask name: TWC93 REV1 
lample Weight : 1.0000 Solution Volume: 1.00 
On-Peak Integrations: 3 Off-Peak Integrations 

----------------------------------------------------------------------
Zr Sr Bi Si Al Li Ni La 

(ppb) Cppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 
Mean -22.580 10014.869 -729.753 -9.221 -135.802 9886.895 5090.359 -15.281 
s.o. 2.214 3.015 16.302 2.161 7.083 13.838 7.410 0.000 
X R.S.D. 9.803 0.030 2.234 23.438 5.216 0.140 0.146 0.000 

Fe Ca Cr Nd .U Ce Sm Ba 
Cppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mea!l 4910.486 9794.735 5044.655 97.578 511.309 95.926 -886.217 9977.549 
s.o. 19.196 4.853 14.806 5.563 23.307 6.802 6.759 4.942 
X R.S.D. Q.391 0.050 0.294 5.701 4.558 7.091 0.763 0.050 

\ 
p s Mg As Na Mo C:I Ag 

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 
Mean 65.877 127.956 4980.340 25.895 9884.023 3.760 1306.717 3.742 
s:n·. 36.387 12.900 2.081 9.934 9.683 1.144 46.377 0.295 
% R.S.D. 55.235 10.082 0.042 38.363 0.098 30.412 3.549 7.891 

Pb Ti Cd B K Mn Sb Be 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 31.341 -1.945 9988.971 4948.953 4952.276 5005.709 5762.318 0.879 
s.o. 15.355 0.480 10.538 1.95l 17.757 4.932 1264.279 0.152 
i R.S.D. 48.993 24.670 0.105 0.040 0.359 0.099 21.940 · 17 .320 

Tl 
(ppb) 

Mean ·85.492 
S.D. 7.017 
X R.S.D. 8.208 

••••••••••-••••••••••~---•-•••D•-••-•••••-•D•o••-•••••••••-•••••-••••-
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Identity 1: SST2 Identity 2: Quality Control 10:37 AM June 11, 1993 
WHC-SD-WM-DP-045 Task name: TWC93 

Sample Weight : 1.0000 Solution Volume: 1.00 AEV1 
Ory-Peak Integrations: 3 Off-Peak Integrations: 1 

- ---- ---------- -Zr -- ---------.-Sr - --------. --~ ---- --···-~;---·----·. Al 
Li Ni La 

c•> c•> c•> cw~ ,., (ppb) (ppb) (ppb) 
Mean 6.896 · 1.403 4294.748 32.081 322.616 2.989 3.270 5050.848 
S.D. 3.019 0.522 85.176 2.201 3.676 0.895 3.878 16.560 
% R.S.D. : 43.785 37.186 1.983 6.860 1.139 29.956 118.571 0.328 

Fe Ca Cr Nd u Ce Sm Ba 
Cppb) (ppb) Cppb) (ppb) (ppb) Cppb) (ppb) . (ppb) 

Mlan 14.499 73.588 1.022 4948.535 3187.281 5050.476 5030.148 -o. 798 , 
• s.o. 0.206 · 0.187 1 .228 39.112 84.036 20.587 10.167 0.685 . ·x R.s.o. 1.420 0.254 120.129 0.790 2.637 0.408 0.202 85.813 

p s , Mg As Na Mo Se Ag 
Cppb) Cppb) Cppb) Cppb) Cppb) (ppb) Cppb) Cppb) 

~ean n.605 21.270 2.909 111.296 -8.353 9.969 70.612 4920.612 
S.D. 42.016 2.497 0.290 1.541 5.709 2.366 14.888 9.248 
% R.S.D. 57 .• 870 11. 740 9.962 1.384 68.345 23.733 21.084 0.188 

Pb Ti . Cd B K Mn Sb Be 
Cppb) (ppb) Cppb> Cwb> (ppb) Cppb) Cppb) Cppb) 

Mean •· 4926.494. -1.015 8.006 7.204 39.422 1.214 90.888 2.373 ~ 

S.D. . 18.533 0.552 2.036 1.942 23.676 0.224 91.212 0.152 
% R.S.D • 0.376. 54-.398 25.426 26.954 60.059 18.414 100.356 6.415 

• Tl 
(ppb) 

Mean 121.134 
s.o. 28.720 
% R.S.D. 23.709 
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Jdentity 1: SST3 Identity 2: Quality Control 10:40 AM June 11, 1993 
Task name: TWC93 WHC-SD-WM-DP-045 
Sample Weight : 1.0000 Solution Volume: 1.00 REV1 
On-Peak Integrations: 3 Off-Peak Integrations 
••-•••••••••••••••••••••••••••a••••••••••••••••••••••••••••••••••••m•• 

Zr Sr Bi Si Al Li Ni La 
Cppb) Cppb) Cppb) Cppb> Cppb) Cppb) Cppb) Cppb) 

Mean 9842.126 0.858 46.694 10601.250 4722.433 2.989 77.280 -22.936 
S.D. 30.211 0.094 19.320 19.742 18.940 0.462 0.790 2.652 
% R.S.D • 0.307 10.997 41.377 0.186 0.401 15.445 1.022 11.562 . : 

Fe Ca Cr Nd u Ce Sm Ba 
Cppb) Cppb) Cppb) Cppb) (ppb) Cppb) Cppb) Cppb) 

Mean 21.035 -12.514 13.393 -76.429 2097.485 15.025 -145.888 0.627 
S;D. 0.357 0.000 1 .196 27.774 62.340 15.689 17.474 0.348 
% R.S.D. 1.695 O.D00 8.928 36.340 2.972 104.418' 11.977 55.546 

p ·s Mg As Na Mo Se Ag 
Cppb) Cppb) . Cppb) (ppb) Cppb) Cppb) Cppb) Cppb) 

Mean 11059.328 5012.815 4.047 4897.093 10.459 9884.283 3584.271 204.219 
S.D. 284.071 73.979 0.110 11.603 8.352 62.043 36.539 14.172 
% R.S.D. 2.569 1.476 2.706 0.237 79.854 0.628 1.019 6.940 

Pb Ti Cd B IC Mn Sb Be 

,: Cppb) Cppb) Cppb) Cppb) Cppb) Cppb) Cppb) Cppb) 
Meijn . -116.760 4916.277 ·2.211 0.447 49.287 4.087 175 .128 . 10151.045 .. 
s.o .. . 15.408 18.294 1.124 1.431 i8.o83 0.051 48;385. 39.467 
% R.S.D. 13.196 0.372 50.827 320.492 36.689 1 .255 27.628 0.389 

Tl 
Cppb) 

Mean 4895.823 
S.D. 6.077 
% R.S.D • 0.124 

• 



WHC-SD-WM-DP-045 WESTINGHOUSE HANFORD COMPANY 

REV1 222·S LABORATORY 

ANAL YTlCAL BATCH 

:. ·,•.·t:·. 
:.":.-: .. ~';: 

L4-i 

(~a,,te.-·L~ 9 <;j-C\ 

Lab Segment Serial No. Customer ID: . 
Sl>-1& a, b ~q41 

Analysis: -HT Sample Prep: 
~.-A•~+• ~ --

Instrument: /iJJ 1,_7,go1 Procedure/ Rev: ·.LJ. - J-~!'- /o/ CJJ-o) 

Technologist: l!JdhTO SVf J..,J.J. ( JI..L ;!.:..) Date: {-II-'! .J 
Starting Time: ot:.t- 0 _ · Temperature ...i.r· c.. 

Ending Time: {O: / 6 Chemist: s. ~ 

Comments: 

Description Lab 10 .. Oescriprion Lab 10 

1..1./-oJt-l..r~ l 1 
. .. 

1 INITIAL LMCS CHECK STO 
2 REAGENT BLANK 

. 12 .. 

3 f~ t..J'!4J-f?~ 13 . 
4 14 

5 15 

6 16 

7 1 7 

8 1a I 
9 19 I .. 

10 20 

Standard Primmy Book No; Second Boak No. Third Bock No. and Final Vol. of 

Type and Aliquot Vol. and Aliquot Vol. · · Aliquot Vol. Standard 

..,t.~ c.s (_t-A r/ ( Jo ,J..) . 

. 
I 

I ;po .... . 
~ L 

.. 

- ' 

-~- ." 

,;,;-

l·-

'-" 

. . 

A,,1.000-"'" 10:11'171 

• .. · .. 

': .. 



WHC-SD-WM-OP-045 
AEV1 

TOTAL ALPHA ANALYSIS - ACID DIGESTION 

Seroal No Sample Potnl 0• 1• Time l11ued P11or11y 

R 4035.-8525 BECHTOLD-1 6- 9-93 10:14 26 
t.1e1noa,s1andara Resull Un,11 cna,go Coda Reruns 

AT. LA-508-101 % RECOVERY E13975 0 
Semple S11e Cu11ome, 10 

? /oJ.. STD 
Aam1rll1. C1lcu,.1,on1. Ae1u111· 

S510 EV-CRB ,.rs J-I 
STD# RESULT /, 378 ~,4· -z.. 

STD VAL/. ~ff96-•7r %REC ~ 
· . . . 'i°'t , '-i 8 ✓P 

Jt. f.l\~9J ., 

Anllyal • 3 Arialysl • 4 Analysl • 5 

o.,. Ton•• Complelad 

(-11-1.J 

!'f:,- . /0-( 

~ - ,:r 
':J~ 

Alpb• Cdnhlioa br ALJ 01 06-ll-199J •I 14:ll:OO 
Dtl 114 2 ·i•c• 1ml Alp•• tff. : ,2274 
s •• ,1, siu 1 10 •l Dihlioa : I 

ftoual I I 

2180 

JO 

nauat 12 

2023 

JO 
M • l,m9£·02 uCi/L dph 

BEST AVAILABLE COPY 

522 

' ._.,,, 
._ - .. ·.: 



WHC-SD-WM-OP-045 

TOTAL ALPHA ANALYSIS - Ac1Jl!Y&lsTION 

S.1101 No. Sample Po,nl Dale Tim• laaued 

R 3943.-8725 BECHTOLD-1 5-26-93 13:44 
Oe1erm1riat1on Method, S1i1ndard 

AT LA-508-101 
Sample S11e 

? /tTO )\. 
Rem11111. Ca1culahon1. Re1u111· 

COUNT AS uCI/L 
USE 13,14,15 OR 16 

Result Un1121 

_uCi/G Rec 

4 ~3 1,0, "e~ 
,,.7;,c.:1 ,.,.(:/, .:. -~-9:l ""Cy'~ 

Ch•190 Coda 

E13975 
Cu11omo1 10 

SB-76A 

Analysl •J AnalySI '. 4 Ana1y11 • ~ 

t<•• till 

o.,. 
(-11-13 1,: II> 

ai,h Ciinhliaa br ALJ OD 06-ll-199J •l 14:IJ:)9 
ltl 114 2 ·he~ •out Alpb• tff, : ,2274 

tp,£t.Jf4'J_ , ST.••'' she : ,I 1l Dihliaa I I - °3~ ftml 11 

m21 
•••••••••• •• • 0,5 • J,7711EtOl 1Ci/l dph 

JO 

fto11l I 2 

um 
·-·---······ . o.~ 4.mmoi wCiJL dph• 

lO 

BEST AVAILABLE COPY 

26 
Aorun1 

0 

52 . ., .j 
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WHC-SD-WM-DP-045 
REV1 

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002 

DETECTOR No. 14 
TIME ZERO DATE (HD): 15897 

RADIONUCLIDE: Am-241 
HALF LIFE: 154497 DATE COUNTED (HD): 16973 
COUNT TIME: 5 ;c:;-rS- 72-CPM BKG: 0.5 

CALIBRATED BY: RA JONES HD 0 = 09/25/44 

~ 
STANDARD SIZE DATE TIME COUNTS@ COUNTS@ COUNTS@ COUNTS@ 

ID 0 DEG. 90 DEG. 180 DEG. 270 DEG. 

36B40A8 1 03/16/91 87483 87372 87925 88316 

36B40B7 1 03/16/91 159352 158460 159108 159191 

36B40C7 1 03/16/91 230843 230757 230921 232459 

36B40A3 2 03/16/91 69454 69575 69518 69568 

36B40B3 2 03/16/91 128127 127361 127118 127197 

36B40C3 2 03/16/91 179974 179903 181057 180724 

36B40A6 5 03/16/91 69515 69809 .~9580 69692 

36B40B6 5 03/16/91 143043 143396 144729 141218 

36B40C5 5 03/16/91 197772 197178 197963 197369 

,-:._,'_ .. 



WHC·S0-WM-DP-045 
;• · ':Rev1 · 

STANDARD SIZE STD AVE DECAY DECAY CORR EFFICIENCY 
ID VALUE CPM CORR CPM 

36840A8 l" 60570 17554 1.00 17639 0.2912 

3684087 1" 109900 31805 1.00 31959 0.2908 

36840C7 l" 159700 46249 1.00 46472 0.2910 

AVERAGE,, l" = 0.2910 +/- @951 0.0004 0.14 I ON 03/16/91 

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY 
ID VALUE CPM · CORR CPM 

36840A3 2" 61800 .-•; 
~.:~ 

13905 1.00 13973 0.2261 
-••' -· 

'I 3684083 2" 110700 25490 LOO 25613 0.2314 

· 36840C3 2" 161400 36082 1.00 36257 0.2246 

AVERAGE, 2" = 002274 +/- @951 000069 3.05 I ON 03/16/91 
-~ 

,_:1 
··:~ .. ' ... ~~: STANDARD STD AVE DECAY DECAY CORR· EFFICIENCY. 
.. :.J~:_: -.;r,-_, 

:~ . ID VALUE CPM CORR CPM 
' . :./.; 

:: . ~f 36B40A6' 5" 59470 13929 1.00 13997 -0. 2354 
·, 

3684086 5" 109800 28619 1.00 28757 0.2619 

36B40C5 5" 160100 39514 1.00 39705 0.2480 

AVERAGE, 5" =· 0.2484 +/- @951 0.0260 10.48 I ON 03/16/91 ·.~r::~-

------------------------------------------------------------------------- r~~r .. 
NEW EFFS FOR DET 14 Am-241 l" = 0.2910 2" ... 0.2274 

5" = 0.2484 
-------------------------------------------------------------------------

525· 
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WHC-SD-WM-OP-045 
REV 1 

Lab Segment Serial No. 
'i? - . -a(." 

Analysis: 

Instrument: 

Technologist: 

Starting Time: 

Ending Time: 

WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY 

ANAL YTTCAL BATCH 
Customer ID: 
sB-7& 

Procedure/ Rev: L 

Date: l.9- -1.3 
Temperature 

Chemist: ~, 

Comments:--------------------------------

Description Lab ID .. Description wib ID 

1 [NITIAL LMCS CHECK STD (<. ?Ji't:)-759(, f") 1 1 
. -

2 REAGENT BLANK IJ/'.4- 12 . 
<, 

3 .:!_,~()/_;=:- 12 7fll/q...~( y-~13 . 
4 ,C::,.~ /JI ..=:: f1 ,D-, e 311/3-~ 11 - 14 

5 I I 15 

6 16 

7 1 7 

8 1 a I 
9 19 I -', 

10 20 

Stilndard Primory Book No. Second Book No. Third Book No. and Final Vol. of 

Type and Aliquot VoL and Aliquot Vol. · · Aliquot Vol. Standard -
LM(IC., ctt)::::(y ~ 171 ,,p,,gg (1r1r '11J..,' 

<...r, :i,.~ <?r1f.2t~~ /'.1r1V~\ 
. 

I - . 
~--

I 
~ ~{ 

I 

.... 



URANIUM 

WHC·SD-WM-DP-045 
.. ~J:V 1 . 

ANALYSIS ~. ACID DIGESTION · 

Serial No Sample Po1n1 Date Time l11ued Pri0111y 

R 3942.-8540 BECHTOLD-1 5-26-93 13:31 22 
Result Unds Charge Code Reruns 

u LA-925-106 % RECOVERY E13975 0 
S.mpte s,ie Cu11omer ID 

1. l<JcJ-10 • .1co·./tA...fl) STD 
Remarlls. C,1cula11on1. Aesul11· 

~1B~ /JE;s';s, RESULT ,,.,~ na~ . 
STD VAL %REC /v•·• -r 1 ~ 

SPIKE ID/VAL 1oB3rt:;;.!;'1/.U 
SPIKE VOL. c/42 t1tdl J U,(, jt. _\J ,.\ , iii ., 1101°..Jr,z.!e-~ 

- .~ .l{i - '11 : 
AnalySI • 3 

Hrs Hr• Hr1 

D11e Time Compleled 

.----·I/Ill Q -------------------------------·• . 
S.1111 No Sample Poinl 

R 3943.-8740 BECHTOLD-1 5-26-93 13:42 
Oe1erm1n111on l.letllod, S1anoard Cllarge Codo Reruns 

u LA-925-106 G/G Rec E13975 0 
S.mple Size Customer 10 

? .IOC) -/0 •, JOO~ SB-76A 

3, ifi 't,531./4 

An~ly11 ° 1 Analytl • 2 

Hrs 

Lab Uni! l.lgr 

~ 

BEST AVAILABLE COPY 

• 3/., 
'60. 

527 



. ·~-.-~, 
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URANIUM ANALYSIS - ACID DIGESTION 
WHC-SD-WM-DP-045 

AEV1 

·• .. ' 

Se,,.1 No. Sample Pooni Dale Time l11ued Priority 

R 39.43.-8840 BECHTOLD-1 5-26-93 13:42 18 
Oe1e,m1na11on l.4etnoa1S11naara · Resun Un,11 cnuge Code Reruns 

u LA-925-106 G/G Rec 
Sample s,ze 
? , /00 -/0---=;, /tJdivdLJ 

Aem• rk1. ~1cu1111on1. Re1ul11· 

An111ys1 •3 An1ly1I • .C 

Hr• Hrs 

E13975 0 
Customer 10 

SB-76A 

,Xtf•/.l.-0 
..J 

7.f/'f JI) .· 

~~ 

Analyst· 5 

,32 
.Sl. 

BEST AVAILABLE COPY 

--,:-. 
·. ,'""t.::. ·_ ... , ,,·_ .. 

: .,.·. -~- : ... 

,:,:," 

. ·"-' 
'.'} 

528 
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WHC-SD-WM-OP-04S WESTINGHOUSE HANFORD COMPANY 

REV 1 222-5 LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No. Customer ID: 

~,~ s - -z 7.rA-
Analysis: u Sample Prep: 

Instrument: Procedure/ Rev: 

Technologist: Date: 

Starting Time: l/00 Temperature z.6 v 6 
Ending Time: Chemist: 5 . 

Comments:--------------------------------

Description Lab ID Description Lab ID 

1 1,~. l.r{4>' U 
, ,. /JY1(!__ c.._ £. L/C\ 2,4-1il l;( ft 11 

2 .ttrc--f""II:;::::-- ' ~ ~~'1"'"'l -s:g?~ 1,-, 12 
- I 

3 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

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

I MLS e.tt,:::::{_1 ,qy- f 2 (o R :12 , trr: 1111 d J 

<oi~C- CJt)~-~g I /fY\1 lB ) 
----

.. 

,.. ....... 
tJ .(.., ~ 

A-6000-881 (03/921 

· ... ,,,. ·•·· ' 

;:.;;. 
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URANIUM ANALYSIS - ACID DIGESTION 
WHC-SD-WM-DP-045 

REV1 

., \ 

Seual No. Sample Point D~•• Time l11ued 

R 4034.-8540 BECHTOLD-1 6-·9-93 10:12 
Determ1na11on Me1noo1S11nci.rc:1 Resull Un111 Chargo Cooe 

LA-925-106 % RECOVERY KP36A 
Samples,,. Customer ID 

STD 
Rema,11.1. Calcu1111on1. Aesu111· 

Analysl ·2 • Analysl •3 Ana•r•• ·• Anllysl • 5 

r1 Hr& Hrs Hrs 

0.11 T1me'Comp1e1ed 

la --tu -W: / 2.DO 

•I • 

s., .. 1 No. S.mpl• Pooni Dal• Time IUuecl 

R 3943.-8740 BECHTOLD-! 5-26-93 13:42 
D111,rm1n11ton MelnOd,Slandard Rasull UnI11 

u LA-925-106 G/G Rec 
S.mpla S•H 

? • 100 - /0 ~ r /00 ~ 
Aemarll.1. Cltcul1tton1. Reaun•· 

1053rt://, · 'ZS ~"&jlV 
1 /00 ~ V · 

• 30 (!Olb t, )UJ,)6.£· '1) 
,!Id - , 3 

Charge Coo• 

E13975 
Customer ID 

SB-76A 

7:,;,(..£~ 
/t),Y,~< -

Analyst• 3 Analy11-~ Analy1l • ~ 

• Hrs Hrs Hr& Hr1 Hr& 

0.1e T,me Compleled 

/o-lt -?3 ,2.00 

BEST AVAILABLE COPY 

._._'.· . ., .... . 
. ·~ .,e;· • .. .. ::_.·.· > 

Priorlly 

26 
Reruns 

0 

Prionty 

18 
Aerun1 

1 

'--·· 

_ .. _ .. ,, 

5J O 
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WHC·SO-WM-DP-045 
REV 1 

An.ilysis: 

lnstrumenc: 

Technologist· 

Starting Time: JL/(J"TJ 

Ending Time: <z.-; ~ o 

· .. -. : .. 

~ ' -·. . .· . ~ _. . '.. ; 

WESTINGHOUSE HANFORD COMPANY ~ 1, <f Q 
222-S LABORATORY 

ANAL YTTCAL BATCH 
Customer ID: 

-se,-7t,4 

Procedure/ Rev: uf- (. 

~~gt' Date: i-1.-'77 
Temper.iture 2 L/ i..<. 

Chemist: s.,,,. T' L.~ 

Comments:-------------------------------

Description Lab ID . ' Description Lab ID 

1 INITIAL LMCS CHECK STD ~ 1f '-/2.. - i ':>1 ' l 1 
. ~ 

2 REAGENT BLANK //}A l 2 

3 -5...__ ()fr_ 1.1,-t:t-eu r 13 . 
4 ~//( ~ fJ.-rJ'l},-f{{Jj'f 14 

5 15 

6 16 

7 1 7 

8 1a I 
9 19 J 

,. 
lO 20 

Standard Prim.iry Book No. Second Book No. Third Book No. and Final Vol. of 

Type and Aliquot Vol. and Aliquot Vol. · · Aliquot Vol. St.indard 

LMCS I l., 3 iN':J - • 1 c,is ri 
1.&SB'-13- JlrO ~ 

1 . 
-Shtf' 

' 

. ,_ .. ·. ~ 

I - C "'I 
~43· l .. 

l 
L--------------------------------~,\~.o()(lo-,1111 ,o:i,'ln 

.... 



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

.. ' .. 

Serial No 

. , 
Sample Po,nl · I , -~·.. 1 

R 3942.-8581 BECHTOLD-1 
Date,. Time Issued Prionty 

5-26-93 13:31 22 
0e1erm1natton Me1hod;S1andard Result Units Chnrge Code Reruns 

Pu239/40 LA-503-i56 % RECOVERY E1397p ·o 
Customer 10 

Remarks. Ca1culat1ons. ~esu11s· 

EDP R211 .AROOl .~( 
STD# C, ~i3'/; RESULT /3f -
STD VAL. /!O..r' %REC /'1 ,2, 7 
/ ...t g,.. P-t'0 > 1.l•Je,ct.1113'/-1. RUSH 
, ICS,:, ~ r~ l,t.qr, -, , · 

I 

RUSH . , 

-----...,,,=====::::.-=--..,i,,.~i...' --•er::s:s.:4:;,.• -"-'----" • .,, • __ .. - •. , - .... ,. 

Pu 238 & 239/240: ~A-503-156 (D-0) LIQUIDS STANDARD 
06/04/93 u 236 AEA Frac. (236 

0.1 11 238 AEA Frac. 
101 11 230 AEA Frac. 
0.1 

1 (min) 
64843 cm 

04/14/93 
3993.6 u 238 Counts 

3860.25 
72.65 Co11nl Time 

Dealy Tune = C.OunUn,c Date Na. - Pr!pemUon Dole Na. 

Pu 236 declly aim,clJoo = Tmcer prep "'1uo :,: I e ta Ille po""r or I - ln2 x Decay Tune) + IO 40.95 I I 
Pu 238 tmcer reai'll!ry = I Al a,unls + Ume cl'd - bq I (2) (CZ36) (100) + Tmcer 23G d<cay con'd wluo x mL added. 

Pu 239/Z40 I0/1 : (CZ39) (I.racer 238 da:ay con'd 'IRI) (SPIC\') (Dt1 (DDt1 (I000ml./lJ + I (C236) (~ (2220000dpm/JIC) I 

0.5499 
0.0197 
0.4195 

1106 
5 
4 

54.8 
1.96 
41.8 
500 

Pu 238 dpm = I (lolal AT cl's + Ume cl'd) - bk«! I (2) (C238) - (Pu 238 dpm/ml In I.racer) (SPKV) (Pu2:J8 I.racer rea>\'ery + 100) l 

Pu 238 !Li/ml = I (Pu 238 dpm) (Dt1 (DDt1 I + I (Pu-231\ 'lnar reco'1!ry ::- I 00) (2220000dpm/µCi) ($) l 

RelaU'1! aiunUn« mor = Square rool o( I (I/Pu 236 lolal counts)+ (1 / Pu 238 or 239/Z40 lolal CIIUDls) I• 100 

l!::jf=u-... 2=3=!1 /,_2,..1=0=Jl=C=i/,.,1 --======....,,===-==--1=·=34=,E=+=02=c!JIJ NOTE: Tracer values are in dpm/mL. 

Pu 23!) /240 11Ci/ml = 1.34E-01 
Rr.lal.ivr. co11nl.in11: emir = 0.9% 

f ~-~> ,W 
ca: 
fl) 
• 0 

:c 
~ 

0 u 238 11Ci/mL = < 1.47E-02 NOTE: Pu 238 Reported nieult I• " LESS THAN value uelna 

Relal.ive counl.in,1? error = 3.3% 

~11 236 Tracer Recove!! = 61.9% I 
· 20 dpm for the Pu-238 •11mple.acdvlty, • 

532 

Data Entry by: Date: 04-Jun-93 
!Approved by: Date: 
Verified by: Date: 

Form 1 Rev. 0 Page 1 of 1 
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WHC .. SD-WM-DP-045 
REV1 

:,· ·--· 

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION 

r ~ / · --i~-//~! ~· ,13· · · ·. ;e··jj;J;1 ~ ·fsJ·; 
Iii', ,, 

------------------~ 

BEST AVAILABLE COPY 

.. ' '' ... -
·.: ~· . ·_. . ·-> : __ ,_ '- •':-.:·:_:· •. J·_ •. :. ;-··.· .··-' . 
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PLACE ANALYTICAL CARD IN BOX BELdW-DO NOT WRITE 11\I SPACE ------------, 
- ___ ,. __________ , .. ,___ ... " c· "'--! . if,, --... 

Serial No 
-~ 

Sample Point 
1 

·, , --.... --r;'?::::!:::-le------,.~Ti-me_l_s•-ued---.-P-,,-0n-ly 

• 

0

5-26..:93 BECHTOLD-1 13:42 18 
Resull Units Charge Code Reruns 

Pu239/40 LA-503-156 uCi/G Rec El3975 
Sample Site 

0 
Customer 10 

? SB-76A 
Rem•rks. Calculat1ons. Resufls· 

Pu 238 & 239/240: LA-503-156 1(0-0) SOLIDS SAMPLE 

06/('4/93 Du 236 AEA Frac. (c:236) 0.835 
R3943-8781 fiample Volume in mL (s,) 0.1 Pu 238 AEA Frac. (c:238) 0.0304 
::t:%8.ijtd:UQ1MN 1'i.,mple D.F. DF 101 Pu 239 iffi\ Frac. (C23!l l 0.0947 
840 Tracer Volume in m4SPKV) 0.1 II'olal AT u,nnls 556 

10.351 l!'ime u,unled (min) 5 

0 Tracer Book No. 64843 R.,ckground (cpm) 2 

ttMAr.iii(tiUM% Tracer Preperalion Dale 04/14/93 Pu 236 u,unls 36.69 
.._,, Pu-236 Prericralion Value 3993.6 Du 238 u,unls 1.33 

r:·········;·:·:···p:~il:lf'''··::·:·:·:·:·:· ru 236 [)(,cay u,rr'rl vnlue 3860.25 11u 239 u,unls 4.16 
06/03/93 Pu-238 lracer Value 72.65 i\EA u,nnl Time 500 

Pu 2:111 deaiy COITCCl.kln = Trncer prep wlue x I e ID I.he po~ or I - 1112 x Decay 11me) -:- I 040.95 I I 
Pu 2311 lmcer ffllll~l1 : I Al C0\1111.9 -!- Ume cl'd - blr,c I (2) (1236) (100) -:- Tra:er 23ft decay corr'd "'1111! x mL l!lldm.. 

Pu 239/.?40 t£1/11 : (1239) (lmcer 236 .my con'd 'illl) (lmcer wlume) (l000IIIL/ij (Df1 + I (1236) ($) (D g/ij (2220000dpm/)1Cl) I 

Pu 238 dpm = I (lnlnl AT cl's -:- lime cl'd) - b~ I (2) (1238) - (Pu 238 dpm / ml In lncer) (SPKV) (Pu2:J6 I.nicer l!COffl'7 + 100) I 

Pu 238 \£1/11 = I (Pu 238 dpm) (Df1 (l000mL/1.) I + I (~·238 Tra:er 11:W'll!ry + 100) (2220000dpm/)1Cl) (D g/ij ($) I 

RelaU~ COllllllng error : Squnre rool oC I (I/Pu 2311 IDl.el ;:mmls) i- (I /-Pu 230 01' 239/.?40 lalnl CDIIDls) I • 100 

NOTE: Tracer values are in dpm/mL. 

r>u 239/240 11Ci/g = 1.92E+0O 
Rr.laUve counl.ing enur = 2.3% 

~ 
l 
9 
~ ... 
~> ,w 
oa: 
Cl) 

I 

0 

i 

Du 238 JJCi/g = 
Rrlal.ive counting em>r = 

< 1.86E+00 
3.9% 

NOTE: Pu 238 Reported n,•ult I• • LESS THAN valua uwlng 

20 dpm for th• Pu-238 •ampla activity. 

ru 236 Trarer Rerove~ = 47.2% I 
534 

Data Entry by: Date: 04-Jun-93 

!Approved by: Date: 

!Verified by: Date: 

Form 2 Rev. 0 Page 1 of 1 
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WHC-SD-WM-DP-045 
REV1 

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION 

.. , .. ------·· ······• ------. ·····--- ·--------·- .. ····- .... -· :p:- ;,- t, - ~- 9 3 A?) 
a 

J ,' 

\ 
;; 

BEST AVAILABLE COPY 

·., 
~ '~· .. ·. -,. ·-,-,. 
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE 

'/,3 
Serial No Dale Time Issued Prtortty 

R 3943.-8881 BECHTOL:d.:.1' ' 1 
. 5-26-93 13:42 18 

Oet~rm1n111on MethodiSland1rd Result Units Cherge Code 

Pu239/40 LA-503-156 uCi/G Rec E13975 0 
Sample Size Customer 10 

? ~ ,.,o- /,-0 SB-76A 
Rema,11.s. Ca1curat10ns. Results· 

Oare Tune Completed 

Pu 238 & 239/240: LA-503-156 (D-0) · SOLIDS DUPLICATE 

06/04/93 0.8478 
R3943-8881 s; 0.1 0.043 

. ·1m 1le D.F. OF 101 0.1092 
0.1 552 

10.351 5 
64B43 4 

04/14/93 33.16 
3993.6 1.68 

3860.25 4.27 
72.65 500 

Demy Tune = Q>1mlln,ii Dole N<l - PrepeniUoo Dole N<l 

Pu 236 decay corm:Uon = 1\'na:r pn,p >elue it I e ta I.he power or I - ln2 x Decay 111ne) + 1040.95 I l 
Pu 236 lnar ·l'l!Dlffl'Y : I Al COIDlls + Ume cl'd - bkg I (2) (CZ36) (100) 'i' "l'racer 2311 decay corr'd value x mL added. 

Pu 239/.?40 lil/11 : (CZ39) (lnar 236 deca:, mn'd '1'111) (lnar ~mne) (I000mL/IJ (Df1 + I (CZ36) ($) (D «/ij (ZZ20000dpm/)IO) I 

Pu 238 dpm : I (!Dial AT cl's + time cl'd) - bkcJ I (2) (CZ38) - (ru 238 dpm / ml In lnar) (SPKV) (Pu236 1.l111%1' l'l!Dlffl'Y + 100) I 

Pu 238 lil/1 = I (Pu 238 dpm) (Df1 (I000mL/IJ I+ I (Pu-2311 Tracer~+ 100) (2220000dpm/µ(l) (D «/U ($) I 

RelaU\'I! counlln,ii error = Sq\llre rool or I (I/Pu 236 lota1 COIDlls) + (I / ~ 238 or 239/.?40 !Dial counts) I• 100 

NOTE: Tracer values are in dpm/mL. 

Pu 239/240 11Ci/g = 2.19E+00 
Rrlal.ive counl.ine: elTOr = 2.3o/, 

~ 
0 
cL 
C 
:E-
3:> ,w 
ca: 
Ill • 
j 

:>i1 238 11Ci/g = 
~lal.ive counline: error = 

< 1.88E+00 
3.5% 

NOTE: Pu 238 Report•d 111ault I• 11 LESS THAN valu• uelng 

20 dpm for the Pu-238 •ample activity. 

ru 2::JG Tracer Recovery = 46.7% 

Data Entrv by: Date: 04-Jun-93 53G 
~pproved by: Date: 
~erified by: Date: 
Form 2 Rev. 0 Page 1 of 1 
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WHC-SD-WM-DP-045 
REV.1:; 

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION 

•• ·• •• 0 0 M• • ••• ••••• 

-:tt- .3 (, - 3/_-9~ ~ 4· .. ·.·· .· -~:. 
... ' ,. '' 

·-··--···· ... , ,. -· ·-'--••·--·-----------

.BEST AVAILABLE COPY 

.. -• . .;: 
.. .-; ... / ~-
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WHC-SD-WM-OP-045 
REV 1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
R3942-8581 

File ID: SD6444.SPC 

Counted on: 6/ 4/93@ 0: O 
Detector/Geometry nl!mber: 6/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID 
1 
2 
3 
4 
5 

Peak 
ID Isotope 
1 
2 Pu236 
3 Ra224 
4 
5 Pu239 

Pu240 

Initial Final Initial Final Initial Final Initial 
2914.6 2961. 6 361.366 361.366 20.000 10.9w 10.000 

91. 7 94.7 301.397 301.397 20.000 13.4 10.000 
187.5 46.6 264.987 264.987 12.000 9.899 6.000 

2400.5 2401.2 229.480 229.480 20.000 10.572 10.000 
15.8 15.8 36.829 36.829 16.000 8.759 8.000 

PEAK· RESULTS 

AEA Peak Centroid Count 
Fract. Exp. Obs .. Diff. FWHM Rate c/m d/m 
0.5499 5.906 0.03 54.80 252.63 
0.0197 5.756 5.762 -0.006 0.03 1.96 9.23 
0.0080 5.680 5.674 0.006 0.02 0.80 3.92 
0.4195 5.589 0.03 41.80 192.73 
0.0029 5.143 5.127 0.016 0.02 0.29 

5.144 5.127 0.017 

DETECTOR CALIBRATION 
Energy(MEV) = 5.038 + (0.0024)*Channel 

Energy range (MeV): 5.038 TO 6.267 
Efficiency= 0.2169 CPM/DPM 

Item 
. Raw spectrum 

Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
49574'..0 
49574.0 
49824.2 
-250.2 

% Recovery 
100.000 
100.000 
100.505 
-0.505 

1.33 

Final 
4.792 
5 .121 
4.956 
5.425 
3.089 

Activity 
uCi/ea 

0.114E-03 
0.416E-05 
0.176E-05 
0.868E-04 
0.601E-06 
0.601E-06 

Analyzed by:-=::::::=-------
IJllji 

•. l ·'-

538 
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SPECTRUM SD6444.SPC 
1 LEGEND: RAW= .... MODELED PEAKS - 1,2, .. , ETC 9500,3 

5 
5 
5 
5 

4 
.. 4 
' ..... ' ... 4 
............................... 4.. . 

WHCwSD-WM-OP-045 
REV 1 

• D •• go• • e O O GOO O. 0 • 0 • 0 0 0 • • • • 0 0 • 0 0 0 0 • 0 • • ll • 0 • •. 0 • • 0 Cle •• 0 0 e O e O O O O (IO O O O O 4 
• IO e O O • 0 Cl. 0 • 0 • • • Q O (IO O • 0 e I • D • • 0 • OI 04 
... 4. 
3 
3 
3 

2 
.2 
2 

1 
1 

. . . . . . . 1 

.......................... 1 .. 
• • • • • 0 •• 0 ••••••••••••••••• 0 ••• 0 •••••••••••••••• 0 0 • 0 ••• 0 0 0 0 0 " 0 0 •••• 1. 
a I ••• a e e e O • • e D 9 9 O O • O e Cle 9 e o • 0 9 e ID e 9 O a 9 De a e e e Cle • ,II 9 0 9 ~ 0 0 GOO 9 9 9 Cl O O O O O O 9 0 0 Cl 

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

1 
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WHC-SD-WM-DP-045 .i 
REV1 

Raw Data Dump for AEA Spestrum: -SP: SD6444. SPC 
1 0. o. 0. 0. o. 0. 0. 0;· 0. 0. 

11 0. o. 0. 0. o. 1. 0. o. 1. 4. 
21 1. 3. 5. 3. 5. 6. 7. 2. 6. 7. 
31 4. 6. 5. 11. 13. 6. 6. 10. 13. 3. 
41 3. 1. 2. 1. 1. 0. 0. o. 0. 0. 
51 0. o. 0. 0. o. 0. 0. o. 0. 0. 
61 0. o. 0. 0. o. 0. 0. o. 0. 0. 
71 0. o. 0. o. o. 0. 0. o. 0. 0. 
81 0. 0. 0. 0. o. 0. 0. 0. 0. 0. 
91 0. o. 0. 0. 0. 0. 0. 0. 0. 0. 

101 0. o. o. 0. o. 0. 0. o. 0. 0. 
111 0. o. 0. 0. o. 0. 0. 0. 0. 0. 

I : 121 0. 0. 0. 0. o. 0. 0. 0. 0. 0. 
c• 

:1 131 0. 0. 0. 0. o. 0. 0. 0. 0. o. 
141 0. o. 0. 0. o. 0. 0. 0. 0. 0. 
151 2. o. 3. 0. 1. 1. 1. 3. 1. 5. 
161 5. 2. 4. 1. 3. 2 .. 3. 5. 2. 2. 

--~-
171 5. 4. 6. 3. 7. 3. 8. 6. 6. 2. 

¥1i 181 6. 9. 1. 13. 9. 2. 6. 7. - 12. 11. 
,,i· 191 14. 12. 13. 13; 9. . 13. 14. ~ 23. 21. 24. 

~/{ft 201 13. 26. 35. 44. 51. 50. 58. 103. 102. 111. 
;:·,:-·.·.<• "11 135. 152. 218. 248. 303. 365. 422. 469. 608. 651. 

21 720. 839. 920. 1097. 1126. 1298. 1383. 1413. 1376. 1359. 
'-31 1231. 1049. 820. 032. 467. 309. 189. 95. 63. 37. 
241 20. 10. 7. 7; 4. 5. 4. 3. n. 12. · 
251 14. 19. 22. 21. 16. 8. 15. 14. 28. 22. 
261 26. 18. 17. 35. 25. 22. 14. 29. 16. 16. 
271 11. 12. 5. 8. 4. 2. 5. 9. 6. 9. 
281 8. 9. 11. 9. 21. 13. 10. 25. 18. 21. 
291 26. 29. 30. 40. 42. 48. 50. 61. 61. 45. 
301 50. 47. 41. 55. 43. 36. 21. 22. 23. 9. 
311 14. 12. 8. 11. 18. 9. 6. 15. 16. 14. 
321 13. 17. 18. 12. 21. 32. 13. 21. 16. 19. 
331 33. 29. 36. 43. . 51. 63. · 67 .. 92. 101. 107 . 
341 139. 200. 218. 291. 327. 407. 482. 564. 655. 763 •·· 
351 855. 969. 1069. 1080. 1186. 1256. 1414. 1535. 1571. · 1723. 
361 1699. 1608. 1460. 1309. 1042. 812. 589. 368. 239. 131. 
371 65. 20. 15. 5. 2. 0. 2. o. 0. 1. 
381 0. o. 0. 0. o. o: o. 0. 0. 0. 
391 0. 1. 0. o. 1. o.: o: 0; 0. 0. 
401 0. o. 0. 0. o .. 0. 1. 0. o. 1. 
411 0. o. 0. 0. 1. 0. 0. 0. 0. 2. 
421 0. o. 0. 0. 3. 2. 1. 1. 0. 0. 
431 1. o. 0. 1. 1. 0. o. 0. 0. 0. 
441 1. 1. 0. 0. o. 0. o. 0. 0. 0. 
451 1. 1. 1. 0. . o. o. o. 0. 0. 0 . 
461 1. 1. 0. 2. 1. 3. 1. 0. 1. 0. 
471 0. o. 2. 1. o. 2. 3. 3. 2. 1. 

Bl 2. ' o. 0. 1. o. 1. o. 0. o. o. 
91 0. o. 0. 0. o. 0. 0. 0. 0. 0. 540 !:>ll 0. o. 
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'G E N E R A L . A L P H A E N E R G Y 
Rev. 1. 10 

A N A L Y S I S 

DATA REDUCTION REPORT 

SAMPLE 
R3943--8781 

File ID: SD5452.SPC 

Counted on: 6/ 4/93@ 0: O 
· Detector/Geometry number: 5/ 1 
Count time: · 30000. Sec 

PEAK ANALYSIS 

WHC-SD-WM-DP-045 
REV1 

Peak Peak height Peak center FWHM . Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 5.6 5.1 479.719 479.719 16.000 6.299 8.000 2. 776 
2 1972.9 1993.5 363.520 363.520 20.000 10.894 10.000 4.819 
3 56.7 57.9 305.526 305.526 20.000 11.834 10.000 3.252 
4 35.6 23.3 267.464 267.464 12.000 8.779 6.000 0.549 
5 239.8 245.7 233.032 233.032 16.000 9.583 8.000 4.793 
6 8~6 8.2 31.889 31.889 24.000 17.039 12.000 19.304 

PEAK RESULTS 

Peak AEA Peak Centroid Count Activity 
ID Isotop.e- Fract. Exp. Obs. Diff. FWHM Rate c/m d/m uCi/ea 

0.02 0.08 1.11 0.499E-06 1 
2 
3 
4 
5 
6 

Bi212 
Ra224 
Pu238 

0.0018 6.040 6.046 -0.006 
0.8350 5.680 5.697 -0.017 0.03. 36.69 194.59 
0.0304 5.499 5.523 -0.024 0.04 1.33 
0.0344 5.409 0.03 1.51 
0.0947 5.306 0.03 4.16 
0.0037 4.702 0.05 0.16 

. DETECTOR CALIBRATION 
Energy(MEV) = 4.607 + (0.0030)*Channel 

Energy range (MeV): 4.607 TO 6.143 
Efficiency= 0.2006 CPM/DPM 

Item 
Raw spectrum 
SmoothEj ·· 
Composite fit 
Residuals 

TOTAL COUNT DAT/1.: 

Total 
21561. 0 
21560.9 
21972.7 
-411.8 

% Recovery 
i00.000 
100.000 
101.909 
-1. 910 

9.24 
7.54 

20.75. 
0.81 

0 .877E-04 
0.416E-05 
0.340E-05 
0.935E-05 
0 ._365E-06 

Analyzed by: .,,__.------
818& 

"-':. ;,· .. ., .... •.·: 
' '~· .. 

• _' ~ J. I 
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SPECTRUM SD5452oSPC 
1 LEGEND: RAW= ooo• MODELED PEAKS= 1,2,oo, ETC 

6 
6 
6 
6 

4 
4 
4 
4 

So 
0. 0 0 0 5 

40. o. 05 
5 
4 
4 
4 
4 

3 
3 
3 

0 2 
2 

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

WHC-SD-WM-OP-045 
REV 1 

0 0 0 0 0 0 0 0 0 0 0 0 0 •• 0 •• 0 •••• 0 0. 0 ••• 0 0 0. 0 ••••• 0. 0 •• 0. 2 ••• 

7224.8 

0 0 0 ••• 0 0 0. 0 •• 0 0 0 0 0. 0 0. 0 0. 0. 0 0 0 0 0. 0 0 0 0. 0 0 •• 0 0 0 0. 0 ••• 0 •••• 0 ••••• 0 •• 0 •• 0 2 

•• 0 0 0. 0. 0. 0. 0 0. 0 0 0 0 0. 0 0. 02 

. 2 0 

. ,·,.; .· 
- - ·. ·._·_ .. _ .:'_ - ~:,_____2-__ ·: . ---~- · .. · .' .. ·- _: ~----•·, 
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1 
1 
1 

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

11 0. 0. 0. 0. 
21 2. 2. 8. 5. 
31 6. 4. 6. 3 . 

:0~ 41 3. 0. 2. 0. 
\/'; 51 0 • 0 • 0 • 0 . 
}\j 61 0. o. 0. o. 
??~ 71 0. 0.. 0. 0. 

<;'.;:;: 81 0 . 0 . 0 . 0 . 
::'/} 91 0. 0. 0. 0. 
,>·.? 101 0 . 0 . I. 0 . 
\}) 111 0. I. I. 0. 
:,(=,~-1121 0 0 0 0 ·.1:,r-~- • • " 0 

':.
0:tr131 2. 0. I. 3 . 

/:~tj-;141 0 . 0 . 0 . 0 . 
/o.151 0. o. 0. 0. 

. 61 3. 1. 0. 1. 
,~_~171 I. 0. 0. I. 
~;:thl81 1. I. I. O. 
::~-191 3 . I. 0 . 5 ; 

,({{ 201 3. 4. 4. 6. 
::.i\1 211 13. 5. ·13. 10. 

. \~ ~n 1!~: l~~: l~~: l~t 
,f}i 241 22. IL. 9. 5. 
<f 251 5. 5. 6. 11. 
:~ 261 12. 13. · 20. SA 
}F! 271 7. 10. 9. 5. 
<? 281 4. 4. . 5. 5. 

···-

291 12. 19. 16. 16. 
301 23. 30. 31. 35. 
311 16. 4. 14. 12. 
321 10. 7. 9. 4. 
331 18. 18. 22. 23. 
341 61. 75. 94. 116~ 
351 432. 513. 584. 658. 
361 1095. 1121. 1101. 1164 . 
371 157. 100. 57. 37. 
381 1. 0. 1. 0. 
391 0. o. 1. 1. 
401 1. 0. 0. 0. 
411 0. (',., 0. 0. 
421 0. 0. 0. 0. 
431 1. 0. o. 0. 
441 0. I. 0. 0. 
451 0. o. 0. 0. 
461 0. 0. 0. 1. 
471 1. 2. 0. 1. 
481 1. I. 2. 1. 
491 0. 0. 0. 0. 
511 0. 0. 

WHC-SD-WM-OP-045 
REV 1 

SP:SD5452.SPC 
0. 0. 
2. 1. 
2. I. 
3. 2. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. o. 
0. o. 
o. 0. 
I. 0. 
0. 0. 
0. 0. 
0. 0. 
1. 2. 
0. o. 
1. 0. 
2. 2. 
6. 1. 
4. 5. 

24. 27. 
98. 96. 

134. 99. 
3. 4. 

11. 10. 
15. 12. 
5. 5. 
9. 8. 

26. 29. 
·35. 32. 
13. 4. 
20. 15. 
35. 30. 

139. 159. 
717. 723. 

1032. 884. 
11. 7.-
0. 0. 
0. 0. 
o. 0. 
1. 0. 
1. 0. 
o. 2. 
0. . 0. 
0. I. 
o. o. 
4. 1. 
o. 0. 
0. 0. 

0. 
2. 
2. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
o. 
2. 
1. 
1. 
2. 
4. 
7 .. 

34. 
118. 
87. 

7 •. 
11. 
15. 
2. 
8. 

24. 
32. 

9. 
14. 
37. 

216. 
793. 
730. 

4. 
o. 
o. 
I. 
0. 
0. 
0. 
0. 
o. 
1. 
4. 
o. 
o. 

0. 
2. 
6. 
3. 

.. 0. 
0. 
0. 
0. 
o. 
0. 
0. 
0. 
0. 
0. 
I. 
2. 
0. 
1. 
3. 
2. 
8. 

37. 
135. 
58. 
6. 

13. 
17. 
4. 
5. 

31. 
25. 
10. 
12. 
36. 

235. 
841. 
539. 

1. 
0. 
0. 
0. 
0. 
0. 
0. 
0 • 
. 2. 
0. 
3. 
0. 
0. 

0. 
1. 
4. 
4. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
I. 
1. 
3. 
3. 
5. 

44. 
100. 
33. 
6. 

i4. 
11. 
4. 
7. 

25. 
23. 
8. 

16 .. 
52. 

321. 
952. 
387. 

3. 
0. 
o. 
0. 
0. 
0. 
0. 
0. 
2. 
o. 
5. 
o. 
0. 

0. 
1. 
7. 
2. 
0. 
0. 
0. 
0. 
0. 
o. 
o. 
0. 
0. 
o. 
0. 
0. 
4. 
1. 
0. 
1. 
4·, 

41.. 
139. 
25. 
5. 
8. 

21. 
3. 

11. 
18. 
20. 
4. 

12. 
51. 

323. 
966. 
267. 

2. 
o. 
0. 
0. 
0. 
0. 
o. 
0. 
2. 
I. 
5. 
0. 
I. 

-·-·- -· ·-·--- .. ···- .. --.---.,._ -----····· ,_ .. -_---.--=·--- .. ··-•-:·- --~--

•i:_ 
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G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

Peak 
ID 
1 
2 
3 

. I 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Pu238 

Am241 
3 Pu239 

Pu240 

DATA REDUCTION REPORT WHC-SD-WM-DP-045 

SAMPLE 
R3943-8881 

File ID: SD7899.SPC 

Counted on: 6/ 4/93@ O: O 
Detector/Geometry number: 7/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 
1308.6 1304.6 

45.8 41.7 
178.6 170.4 

Peak center 
Initial Final 

363.576 363.576 
304.944 304.944 
233.345 233.345 

FWHM 
Initial Final 
28.000 25.008 
32.000 26.616 
24.000 25.297 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp: Obs. Diff. FWHM Rate c/m 
0.8478 5.796 5.782 0.014 0.12 33 .16 

5.786 5.782 0.004 
0.0430 5.499 5.506 -0.007 0.13 1.68 

5.480 5.506 -0.026 
0 .1092 5.143 5.170 -0.027 0.12 4.27 

5.144 5.170 -0.026 

DETECTOR CALIBRATION 
Energy(MEV) = 4.073 + (0.0047)*Channel 

Energy range (MeV): 4.073 TO 6.480 
Efficiency=******* CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
19645.0 
19641'.9 

,19556.7 
88.2 

% Recovery 
100.000 
100.000 
99.551 
0.449 

REV 1 

Tau 
Initial 
14.000 
16.000 
12.000 

Final 
10.439 
3.702 

11.811 

Activity 
d/m uCi/ea 
0.01 0.256E-08 

0.351E-08 
0.00 0.180E-09 

0.138E-09 
0.00 0.330E-09 

0.330E-09 

Analyzed by: ==-------
ct@JI 

., __ . ' .''.: ."."r ·./ ·: .· : 

- ... ··1 

~> •• 

-., .... 
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, .. ., ~-

SPECTRUM S07899.SPC 
1 LEGEND: RAW= .... MODELED PEAKS= 1,2, .. , ETC 

3 
.. . 3 
...... . 3 
...... . 3 
.. . 3 
3. 

2 
2 
2 
2 
. 2 
.2 
2 
1 
.. . 1 
........ . 1 
........................ 1 .. 

WHC-SOaWM-DP-045 
REV 1 

IO O o CO o I I I I I I I I I I I I I I I I I I I I I I IO I I I Io I I I I I I I 1 . ........ . 1. 

5021. 4 

I I I I I Io 1 0 I I I I IO I I IO O I IO IO I I I I I I I I I I I I I I I I I I I .. I I I I I I I I I I I IO I I I IO I I I I IO l 
•••••••••• ' ' • 0 0 0 0 0 •••• 0 0 •• 0 •••• 0 •••••••• 0 0 .1 
............ . 1 
.1 

··:,.,·. 
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Raw Data Dump for AEA Spectrum: 
1 

11 
. ,:j\ 21 

· \\) 31 
,:•'i-::-" 41 

;!! ;: 
<,; _: 81 

. ·'-' 91 
:r·,·) 101 
lt)/ 111 
-~;~ 121 

·,g: i!i 

Im 

_, 

..... 

-::-: ,: 

191 
201 
-11 
21 

£:31 
241 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 

··" 471 
Bl 
91 

511 

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

17. 
36. 
93. 
38. 
12. 
11. 
14. 
4. 

15. 
22. 
15. 
13. 
24. 
91. 

372. 
695. 
419. 
54. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 

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

16. 
60. 
87. 
42. 

9. 
14. 
9. 

10. 
15. 
32. 
15. 
13. 
31. 

130. 
421. 
730. 
296. 
34. 
4. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
o. 
0. 
0. 
0. 
0. 
0. 
0. 
2. 
1. 
1. 
0. 
o. 
0. 
0. 
1. 
0. 
0. 
1. 
2. 
3. 

21. 
63. 
96. 
28. 
12. 
8; 

11. 
5. 

17. 
26. 
20. 
12. 
40. 

129. 
470. 
715. 
270. 
36. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 

0. 
0. 
0. 
o. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
2. 
0. 
2. 
3. 
I. 
3. 

20. 
71. 
99. 
32. 
15. 
10. 
4. 

10. 
20. 
28. 
16. 
15. 
45. 

161. 
481. 
655. 
219. 
21. 
1. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 

WHC-SD-WM-OP-045 
REV 1 

SP:SD7899.SPC 
0. 0. 0. 
o. o. 2 . 
o. o. 1. 
o. 1. 0. 
0. 0. 0. 
o. 0. 0. 
1. 0. 0. 
0. 0. 2. 
0. 0. 0. 
0. 0. 0. 
o. 0. 0. 
o. 0. o. 
1. 0. 2. 
0. 0. 0. 
0. 0. o. 
1. 0. 1. 
0. 3. 0. 
1. 0. 0. 
1. 0. 2. 
3. 5. 2. 
3. 7. 4. 

23. 26. 32. 
86. 64. 78. 

104. 86. 62. 
22. 26. 26. 
18. 11. 9. 
17. 12. 7. 
4. 11. 8. 
5. 5. 11. 

13. 19. 17. 
30. 21. 22. 
18. 20. 13. 
9. 15. 18. 

47. 44. 52. 
169. 211. 267. 
566. 594. 610. 
688. 604. 561. 
190. 170. 127. 
14. 1~. 5. 
1. 0. 0. 
0. 0. 0. 
0. 0. 0. 
1. 0. 0. 
0. 0. o. 
0. 0. 0. 
o. 0. 0. 
o. 0. o. 
0. 0.. o. 
o. 0. 1. 
o. 0. o. 

; ... ·•: .··,, __ ;': .. 
·-·-::·\·~;-.- ._·.·;~~-~·-~·•:: _: . .-, .:· ·' 

0. 0. 
o. 0. 
1. 0. 
o. 0. 
o. o. 
0. 0. 
0. 0. 
1. 1. 
o. 0. 
o. 0. 
o. 2. 
o. 0. 
o. 1. 
1. 0. 
1. 1. 
o. I. 
o. 0. 
1. 0. 
2. 4. 
4. 6. 
4. 13. 

28. 44. 
82. 96. 
53. 64. 
16. 18. 
12. 10. 
15. 12. 
7. 2. 
8. 9. 

19. 22. 
21. 15. 
25. 11. 
17. 18. 
75. 84. 

283. 318. 
645. 641. 
521. 468. 
110. 80. 

7. 6. 
0. 0. 
o. 0. 
0. 0. 
1. 0. 
0. 0. 
o. 0. 
o. 0. 
o. 1. 
o. 0. 
o. 0. 
1. 0. 

. . ·, .:.~· :: ... ;· '.'• .. 
: . : . . -.,; . ~~-~- ' 

.. : ,'. ·, .. , ':, ~', 

..... ~--~--~:~-·~::· .. ' .. ::_.·._:>:,-·~ . .-·:, ... ... · ___ ... ··• ....... · ·. \-

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

17. 
42. 

109. 
55. 
19. 
11. 
6. 
6. 

17. 
19. 
17. 
13. 
17. 
79. 

337. 
676. 
400. 
68. 
7. 
0. 
0. 
0. 
o. 
1. 
1. 
0. 
0. 
1. 
0. 
o. 

-~~: ,: ;. ' . ' . ; : ' 
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•:,. r"• 

---~·' :- ~ ::.·,: 

..... :~ 
-· .. , ... ·· 

·: ,;:·, 

: ~-:- . . : ·. ·:_ 
·_. ·:.· . 

COUNTS 

243204 
243913 
244771 
243758 
243766 
243637 
243514 
243765 
243849 
244044 

CNT TIME 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

· ... · 
., ·' 

WHC-SD-WM-DP-045 
AEV1 

C/M CO/NC CORR 

48631 307 
48773 309 
48944 311 
48742 309 
48743 309 
48717 309 
48693 308 
48743 309 
48760 309 
48799 310 

.•.,-. 

-_:_ ·./ __ :: .. 
. ··, ·;,:.·-· 

. . :. ~- ., . ~-. 
. ..:.. -:. - ·. ; . 

CORR C/M GEOM 

48938 0.4987 
49082 0.5002 
49256 0.5020 
49050 0.4999 
49052 0.4999 
49026 0.4996 
49001 0.4994 
49052 0.4999 
49069 0.5001 
49108 0.5005 
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. \; :-.~: : . 

tf.::._:r~--

?5; 
... _; ·1;;, 

~t 
~: en:: 
~~~ 

1;+:tl 
~': 

.. ___ , 

.. · 
~· .-· .. -

. :.';, 

COUNTS CNT TIME 

242703 
243638 
243386 
243764 
244275 
211108 
214275 
243645 
2°43015 
244057 
243516 
243510 
243627 
243690 
243901 
244466 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

WHC-SD-WM-DP-045 
REV 1 

C/M. CO/NC CORR 

18531 306 
48718 309 
48667 308 
48743 309 
48845 310 
48812 310 
48845 310 
48719 309 
48593 307 
48801 310 
48693 308 
486.92 308 
48715 309 
48728 309 
48770 309 
48883 311 

conn CIM 

48837 
49026 
48975 
49052 
49155 
49121 
49155 
49028 
48900 
4.9111 
49001 
49000 
49024 
49037 
49079 
49194 

... · .. ·.• <· ·-~· 

GEOM 

0.4977 
0.4996 
0.4991 
0.4999 
0.5009 
0.5006 
0.5009 
0.4996 
0.4983 
0.5005 
0.4994 
0.4991 
0.4996 
0.4997 
0.5002 
0.5013 

548 
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WHC-SD-WM-DP-045 
· REV 1· 

DET # 1 2 3 4 5 6 7 8 JUPITER II 

··;:,;:;·~-~;:;:,~·;~,;,;,;;,:;:,i:;;:;,;;: :~;;K;;::,: ::;:;;;;,;;:i~;;W.;1; :;;:;,:;;;:~:,;::~%; ;:;;;1,;~};:;.:;; ;,;;:::i:dw~:;;: r;:fil4.;t:J{i· :faff4JiZf d:i:;mfa:~A ri:1~::t:~i :;::wif w&W- ;:;::::;;:i:it:~J :;i:,1:w:'~:411 .mmt:;Af· 
SCT/SHIFT. Np 'i,-;J. ;.:i75 /'{<j j '{'j /.57) J,,:/-J ,,..,,:J ;::,-Z, ~ 1 /1 ___,.-,· 

,4-1},- (!.JG Pu /1)7 ",;/.,J.</ ,.:h? ::l:l."l rP-.3i ~,,J.."7 1J .:25''3 ~ ~-- - -.:: 
1, 1 , u r ____..x;.. ;::: 
VDATE Am /3·! ?Jo<-' J17 iA.'7'1 3tJ.:3 .3,'57; _ J,. 3ai V" . --..... 

S-,;l.'9 7s Cm /~7 3t,,1 J,.,i.. '3!:,.5 .5·70 .J(,"'J ~.,. . 37/ / "'-r--._ 

~Mf&:&~11'irl'k~;i~;:;;;1::;;: iii-~k;i, i;:,;:i;)~if;[t;;;; -~i;:;;;&,!!;'~iili i:;1:;:;a:;t{~:;;; };;;,;ri:;;Jf;:;: ::,~;@4;;;:'X.iti: :::;~~iii:f:~:;; ;,:;:,:;::::~ts;;; S:'::Nf)~:i:a}: ::;:.;;:::;f!:~:'[:/~:: ::;:;:;::;:if ':t;a;;;; ;;;gi:t:il:~~::,i ;;!I{l::i;:W};: V, 

S'?J'<SHIFT Np !'l'.3 J"/9 1..,--'6 i'/6 /:j"Z) /yfs v-a:/' /c./9 ."- ,,,.,------- \' 

A,,,;- r✓~ Pu / / t) -:/21 :13 J- ;2..,;l.S- .;t. "3 I ~ 5 d2 ~ :J 3 -~ ~ _. {)__.' . . 
~, I . 
L, DATE Am /3i, ~'J'j 5u.,- .;)_'7{, 30~ 3<-'t ~- 3o'E ~ ---..____r-... ..,;-
-~- 3i~3 Cm /ta ~ 37/ 3i.3 "37o 3£ •; ~ 37 1 _.. ,.. ~ 

lff&u'#Il~'!R!:~!ifiili!l!i i;~IW=l!i :!ii!!;/!f!i!/!!ifi!/iii;- :i/:/:;/;iM!ili~i~/: !111!/i!)~i!!if; !i;,!;i!J;m:;f~!i /i~;~~f ;/fr,J;J.f I1j//!if;~;I;!; ~i;;/i,lf r.!1s.i/!; /!/tw/i~!i!;//if !;!/ ti!I!/i!!!:i!!;lti'. ii;w.ii.aii!Il1!! :1::/i.:/1ii f!;,/!lf i !;!/;/i;/1;fi/!;!i:fif 

:?;f"ci, :: ;~ ~:~ ;;: ;:: -~;/ ~:: :J;1 
~: "',, V / 

vDAT.f Am i36 °:?,, i ,;l.7e,; 1~9i°" 3~/f' 3,J} -~~ J.;7 ~'-... 

t,~-/-,9.3 cm /hr;' 3&,'l 3t./ .3tJ7 371 31/6 "370 37, _/ ----......__, 

:Ut:-1~·~\i~~;;,,,;<':': PW, ·\j••·~> nfi.,~·::: :::i.'i :<: .3':·4';' j, '}.>x~·, :)4'.,z:) ;:::iCi {: .4 .... <t\ :=:-:::;·hi/: /1'.':t'.: :·~:v~·:-:;·· :-·i··.;;?;j ... 

SCT/SHIFT Np ({ .::__ /..5~ /.:f"~ J&/g J,-S-~ 1_..,-1 /5".;l. / . .:rv ~ 
~ L!/C Pu //t_; ~~9 ,;23/ ,;l,:LJ ~3i ~~ .;l.3,:; ;l.33 '"-. 

"(I DAT~ Am J-;;t,, :'}cc; 3c,;. ,:f/'77 3c>:5 "3q{j 3cJ.,;,l. 3c 7 _........ ... .:.. ........ -.___ 

1..- -::-2 · 9_3 cm /Zo 3[,7 3bi ;3(:5- 37~· .3{,Z° 37c 3 ?/ __ / '---......._ 

::·:-="i1U~---,: Al!:~:.: •. , . .,,,:::J,·· ::J,, ~< J..,.:,~ ; ]/": >-.:3 ~-2 .. -. ,,.·.fr.. :3:. . .:.<3-;·4 ···)l-~-i- . ·',·:····4 .. 2 . ,.,..:,. 4 ~·' 3 ,_ .... : .:i·:·. -~.. ..:, .... ~.~-.~:. : .:·:.·:;·_·::;: 1. :.:.:;;:·~·; :::, ::.:. :,:·~·:::·:;;:-:= 

SCT/SHIFT (j( .:2.. /,5"Z; I l'i~ /.-5::5. /"/7 l<.::z /.:r.t( Np .f«V·· 

4)- c_}{; Pu I I CJ ~,;!.7 ,;t ;:z. 7 ;1-,1 ~-:;..9 ~'31 j..~> 

{/DAT./ /Jl 
. 

'2'1'1° ; Am JG'( .'U,;!,r 3,·u; 3u/ °363 ?c.1 7 

/. _., - 5 ··93 1··Cm I t,;C 31.:,<£ 3ts- 37/ 369 3"70 371 

l'E: Np (23'Np) peak must be at ch 150 +/- 10 (3.2 4.4) or ch 80 +/- 10 ( 3 .1, l.l - l. 4) 
Pu ( 239pu l peak must be at ch 229 +/- 10 (3.2 4.4) or ch 113 +/- 10 ( 3 .1, 1.1 - 1.4) 
Am ( 2~1Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 ( 3. 1, 1.1 - 1.4) 
Cm ( 2 .. Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 ( 3. 1, 1. l - l. 4) 

54S-
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WESTINGHOU~E HANFORD COMPANY 

.222-S LABORATORY 

ANALYTICAL BATCH 

~~ q~& 
WHC-S0-WM-DP-045 

REV1 

Analysis: 

Instrument: (,J r.:,51 -z.3 7 
Technologist· """ -rJ ti 

Tfl U\ ocJh 
Starting Time: I y 
Ending Time: 

Customer ID: 
'513- 7iPA 

Sample Prep: 
f.Lc.,D · ~ 7 

Procedure/ Rev: L 
O 
~ .. JS&, 

Temperature 2 '/ ... ~ 

Comments:-------------------------------

Description Lab ID Description Lab ID 

1 L/Y) lJ il/o ~l/ ,- l'l'&-1 11 

2 Bit NIA 12 
. 

3 '5,13,,__,, J IC 'IJ91./3 -crt-1fl 13 

4 14 

5 15 

6 16 

7 17 
\:W 

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 

L™ <- <; ·~1BLJ3 - .Jtro,J 
c;/J:tc: 7{] i?\/ ~ • , JCO rr-J 

,.-,, .... 
, .. 

ss., 

A-6000-881 103/921 

.' ... ,: · .. ,.· .. · ... : , : . .. 

l I 
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WHC-SD•WM-DP-045 
REV 1 

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION 

.• 

S.1111 No. Sample Po,nl 
- ' 1 

R 4034. -8581 BECH'!'OLD-1 
0• la • Tim• •1•u•C1 

6- 9-93 10:12 
De1erm1na11on Me1noa1S1anda,a Resull Unoll Charge Code 

Pu239/40 . LA-503-156 % RECOVERY KP36A 
S.mple s .. o Cu11omer 10 

STD 

P11or11y 

26 
Aorun1 

0 

EDP R211 

STDif(,i>~:> 

AROOl 
RESULT /, 35" e- Z-

"AEA" • 480MIN 
ATTACH PRINTOUT 

-STD VAL.l'fa.~ 
• 1(10 .;J. f w.. '2 %, _, 

:af:' L Ir- (,,,-1,-<13 

37 :30.. -s" 
30 

%REC /o"J.,ts•f. 
ilJBi/3 

BEST AVAILABLE COPY 

. . · ... ,· ,} . . ' . •·• ... __ :; .... . ·: :: ... • . 

· ... .'~·... . 
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WHC-SD-WM-DP-045 
REV 1 

PLUTONIUM 239\240 ANALYSIS - ACID DIGEST~ON 

'?15 
Sdrial No. Oalt1 • Timi laauod 

R 3943.-8781 BECHTObD-1 5-26-93 13:42 
Me1h0<11S11naard Resull Umll Charge Code 

Pu239/40 LA-503-156 uCi/G Rec E13975 
Customot 10 

SB-76A 
Aem•1k1. C,ucu1a110ns. Resu111· 

Puouly 

18 
Aerun1 

1 

COUNT AS uCI/L 
. Site ,,..t 1' fl1 ~l 

"AEA" • 480MIN 
ATTACH PRINTOUT 

. >.,, ~ P~ 23c,.;) ,~r,;,y~ .· 
.. ~1((:2n.,z)'µooX1jz.). zo,1/~ i--Ci'i. 
..- • 1/1'17 (.7.,1.2,,,., - 1"·~•3 ~I" ; /.'1714j/t, 

An,11ys1 • 4 Analyst·~ 

Hr• 

Oa1e 

I~ 

Ji o2.. ya_ it,- /l..-"l.J 

737/" ,. :..----:;.. 

BEST AVAILABLE COPY 

5 - ,, 
::J '-
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. ·-~ -: : .. ,.~ .. -.,: •. '•. 
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·.- .: -~ ·: \:-._'::· 
' .. '. -. . 
· •• :, ~- . •• ? ~ • 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
R4034-8581 

WHC-SD-WM-OP-045 
REV 1 

File ID: SD2970.SPC 

Counted on: 6/17/93 @10: O· 
Detector/Geometry number: 2/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
Initial Final 
24.000 17.194 
24.000 14.784 
24.000 16.550 
40.000 49.789 
20.000 13.481 

ID Initial Final 
1 1414.2 1454.5 
2 280.7 293.4 
3 1611.1 1622.6 
4 7.8 7.1 
5 2.7 2.1 

Initial Final 
365.479 365.479 
306.345 306.345 
232.356 232.356 
159.107 159.107 
117 .641 117 .641 

PEAK RESULTS 

Peak 
ID Isotope 
I Pu236 

Cm243 
2 Pu238 

Am241 
3 Pu239 

Pu240 
4 Np237 
5 Np237 

AEA 
Fract. 
0.4374 

0.0903 

0.4676 

0.0043 
0.0005 

Peak Centroid 
Exp. Obs. Diff. FWHM 
5.756 5.771 -0.015 0.08 
5.786 5.771 0.015 
5.499 5.499 0.000 0.07 
5.480 5.499 -0.019 
5.143 5.159 -0.016 0.08 
5.144 5.159 -0.015 
4.781 4.822 -0.041 0.23 
4.640 4.631. 0.009 0.06 

Count 
Rate c/m 

32.92 

6.79 

35 .19 

0.32 
0.04 

DETECTOR CALIBRATION 
Energy(MEV) = 4.090 + (0.0046)*Channel 

Energy range (MeV): 4.090 TO 6.445 
Efficiency=******* CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
377I4.0 
37714.0 
37631.8 

82.2 

% Recovery 
100.000 
100.000 
99.782 
0.218 

Tau 
Initial 
12.000 
12.000 
12.000 
20.000 
10.000 

Final 
6 .477 
4.575 
6.897 
7.338 
6.322 

Activity 
d/m uCi/ea 
0.01 0.258E-08 

0.347E-08 
0.00 0.725E-09 

0.556E-09 
0.01 0.270E-08 

0.270E-08 
0.00 0.283E-10 
0.00 0.522E-10 

Analyzed by: ---=ac=-------
Dh 

.. ·., . ·_.--:, : ~----. .. .•- .. : ._--· .----~ -:..-._:-- . .:. ·.::,,..:..· .- .. · ..... -: . ·- .. -_.:_:.- -·- .": ·-- · .. ~--, .. , -· .,.. ..~ . ·.. .• 

. ·--~ 
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· SPECTRUM S02970.SPC 
1 LEGEND: RAW= .... MODELED PEAKS= 1,2, .. , ETC 

5 
5 
5 
4 

i: : 
i! 
-;~: 

·:IL:~ .. 3 
r;~~:~~:.;.i\ • e • • • • • • • • • • 3 
.~:~ II • • • D • • 0 • • • • • " • • e O • • • e • • I • O • • o • 3 •, • 

WHC-SD-WM-DP-045 
REV 1 

5741. 7 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 •••• 0 •••• 3 . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
.... " ............... . 3 
.3 .. 

2 
. 2 
.... 2 
......••.• 2 
........•.• 2 
.... 2 
1 
. 1 

1 
................. 1. 
e e • 0 •• • e • ••• 0 • 0 e • I •• e ••••• O O O O e O • 0 • D e O ••• IO O • e 

••• 0 •••••••••••••••••• 0 •• 0 ••••••••••••••••••••• 0 • 0 •• 0 0 • 0 0 0 • 0 0 •• 0 0 • 1 
........................................•.. l· 
.......... 1 
1 

55 ,J 
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·-··-··- ···-·-·· ·--- . 

• 

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

11 1. 1. 1. 0. 
21 0. 2. 0. 2. 
31 2. 1. 0. 0. 
41 1. 0. o. 1. 
51 1. 2. 3. 3. 
61 2. 1. 1. 1. 
71 2. 2.. 0. 0. 
81 0. 4. I. 3. 
91 3. 0. 1. 4. 

101 1. 2. 2. 0. 
111 0. 3.. 3. o. 

· 121 1. 3. 0. 2. 
131 2. 1. 3. 0. 
141 1.. 2. 1. 3. 
151 3. 4. 5. 2. 
161 3. 5. 1. 5. 
171 6. 3. 4. 1. 
181 7. 3. 4. 8. 
191 4. 7. 7."' 11. 
201 29. 36. 45. 44. 
211 103. 144. 165. 163. 

. 221 .453. 526. 558. 575. 
231 867. 949. 822. 790. 
241 211. 156. • 126. 103. 
251 30. 30. 27. 22. 
261 30. 25. 32. 18. 
271 18. 12. 7. 12. 
281 13. 23. 20. 19. 
291 46. 62. 77. 100. 
301 129. 148. 147. 157. 
311 118. 90. 80. 53. 
321 11. 10. 14. 8. 
331 17. 12. 32. 28. 
341 57. 85; 98. 142. 
351 308. 374. 383. 432. 
361 740. 743. 739. 777. 
371 460. 386. 274. 233. 
381 14. 15. 7. 6.· 
391 0. 0. 0. 0. 
401 1. 0. o. 0. 
411 1. 0. 1. 1. 
421 0. 0. 0. 0. 
431 0 .' 0. 1. 0. 
441 0. 1. 0. 0. 
451 0. 0. o. o. 
461 0. 0. 0. 0. 
471 0.. 0. 1. 2. 
481 0. I. 2. I. 
491 0. 0. 0. 0. 
511 0. o. 

WHC-SD-WM-DP-045 
REV1 

SP:S02970.SPC 
0. 0. 
0. 0. 
0. 0. 
1. 1. 
0. 2. 
2. 1. 
2. 0. 
0. 0. 
o. 0. 
0. 1. 
2. 2. 
5. 3. 
0. 2. 
1. 2. 
2. 3. 
2. 6. 
3. 1. 
4. 4. 
8.- .4. 
8. 10. 

51. 60. 
204. 233. 
686. 749. 
736. 653. 
73. 53. 
31. 27: 
12; 25. 
13. 14. 
24. 23. 

110. 96. 
158. 145. 
35. 31. 
5. 5. 

24. 26. 
129. 141. 
505. 549. 
727. 740. 
175. 138. 

2. 2. 
0. 0~ 
0. 0. 
0. 0. 
0. I. 
0. 0. 
I. 0. 
0. 0. 
0. 0. 
1. 2. 
3. I. 
0. 0. 

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

'1. 
1. 
0. 
1. 
2. 
4. 
I. 
4. 
2. 
5. 
5. 

18. 
62. 

248. 
835. 
605. 
31. 
41. 
23. 
15. 
36. 

107. 
158. 
22. 
11. 
34. 

192. 
575. 
755. 
81. 
o. 
I. 
2. 
o. 
o. 
o. 
I. 
o. 
0. 
3. 
o. 
0.-

0. 
0. 
0. 
0. 
2. 
0; 
3. 
1. 
2. 
1. 
1. 
1. 
2. 
2. 
3. 
6. 
5. 
5. 
6 .. 

22. 
86.-

338. 
811. 
433. 
27. 
42. 
18. 
11. 
39. 

126. 
133. 
34. 
10. 
61. 

201. 
597. 
675. 
56. 
0. 
0. 
0. 
I. 
I. 
0. 
0. 
1. 
0. 
3. 
1. 
0. 

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

21. 
96. 

339. 
844 .. 
383. 

27. 
38. 
22. 
15. 
41. 

121. 
126. 
15. 
14. 
58. 

244. 
637. 
575. 
35. 
0. 
0. 
o. 
o. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 

1. 
1. 
L 
0. 
0. 
0. 
0. 
1. 
2. 
3. 
1. 
4. 
2. 
2. 
3. 
3. 
4. 
5. 
6. 

16. 
94. 

426. 
870. 
296. 
26. 
37. 
13. 
14. 
53. 

148. 
134. 

12. 
11. 
57. 

301. 
722. 
572. 
20. 
0. 
I. 
1. 
1. 
0. 
0. 
0. 
0. 
2. 
1. 
0. 
0. 

··-· --
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Peak 
ID 
1 
2 
3 
4 
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., . : .. · .... .' ·'-~ ..... _; -·· > ::. ~ .. · ... ~ 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

. ~- ·, 

DATA REDUCTION REPORT 

SAMPLE 
R-3943-8781 

File ID: SD8159.SPC 

WHC-SD-WM-DP-045 _ 
REV1 ~ 

Counted on: 6/17/93@ 2: 0 
Detector/Geometry number: 8/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final Initial Final Initial Final 

2620.6 2643.4 363.019 363.019 16.000 10.162 
558.4 554.5 305.433 305.433 20.000 11.071 
503.4 0.0 264.765 264.765 12.000 12.123 

2269.3 2255.5 233.447 233.447 20.000 10.166 

PEAK RESULTS 

Tau 
Initial 
8.000 

10.000 
6.000 

10.000 

r 11--f..J ?-~ 

Final 
5.115 
6.280 
6.102 
6.253 

Peak AEA Peak Centroid Count Activity 
uCi/ea ID Isotope 

1 Pu236 
Cm243 

2 Pu238 
Am241 

3 
4 Pu239 

Pu240 

Fract. Obs. Diff. FWHM Rate c/m d/m Exp. 
0.4947 5.756 5.767 -0.011 0.05 45.62 267 ;09 

5.786 5.767 0.019 
0 .1039 5.499 5.496 0.003 0.05 9.58 76.31 

5.480 5.496 -0.016 
0.0000 5.305 0.06 0.00 0.00 
0.4014 5.143 5.158 -0.015 0.05 37.02 212.37 

5.144 5.158 -0.014 

DETECTOR CALIBRATION 
Energy(MEV) = 4.061 + (0.0047)*Channel 

Energy range (MeV): 4.061 TO 6.467 
Efficiency= 0.1743 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
46819.0 
46819.0 
46107.3. 

711. 7 

% Recovery 
100.000 
100.000 
98.480 
1.520 

0.120E-03 
0.162E-03 
0.344E-04 
0.263E-04 
O.OOOE+OO 
0.957E-04 
0.957E-04 

Analyzed by: ~=-------
rJIWj 

,..-.,.- -- ···-:-.. :· ·,:-.:-.-:···,~ .. --:.- - ·.- .--.-

.. '· . ··~ __ : ·. ~---. .. .- ' . 
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SPECTRUM S08159oSPC 
1 LEGEND: RAW= .... MODELED PEAKS 1,2, .. , ETC 

WHC-SD-WM-DP-045 
REV 1 

.·;4 
• 0 •••••• 0 ••• • 4 . 
• • • • • • • • • • • •• • • • • • • • • • • • • • 0 0 •••••• 0 •••• 0 ••••••••• 4. 
0 • 0 0 0 0 0 •• 0 • 0 0 ••• 0 0 •••• 0 • 0 • 0 0 0 ••••••• • •• 0 •••••••• 0 ••• 0 • 4 
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WHC-S0-WM-DP-045 
REV 1 

Raw Data Dump for AEA Spectrum: SP:SD8159.SPC 
1 0. o. o. o. 0. 0. 0. 0. 0. 0. 

11 o. o. o. o. I. 0. 0. 3. 1. 0. 
21 o. 1. 0. 1. 0. 1. 0. 0. 0. 1. 
31 2. 1. 0. o. I. 0. 0. 0. 0. 0. 
41 I. o. o. o. o. 0. 1. 0. 0. 1. 
51 o. 2. 0. l. 0. 1. 0. 0. 1. 0. 
61 0. 0. 1. 1. o. 0. 0. 1. 0. 0. 
71 1. I. I. o. 0. 0. 2. 0. 0. 0. 
81. o. 2. o. o. o. 0. 0. o. 1. 1. 
91 2. o, 1. 1. o. 0. 1. 0. 2, 0. 

. ,_ . 101 1. 1. 1. 1. 0. 0, 0. 0. 0. 0. 
o:}~ 111 1. 2. 2. o. 2. 0, 1. 2. 2. 1. 
i''~ 121 o. 1. 3. 2. 1. 1. 1. 2. 3. 2. l. '";, I 

' 

(/:_; ;: 131 2. o. 1. o. 1. o. 7. 0. 1. 1. 

';:;.§g 141 2. 1. 1. 2. 1. 3. 5. 2. 6. 1. 
':·~, 151 1. 2. 5. 2. o. 6. 0. 1. 2. 0. 
:::·i=n 161 3. o. 4. 5. 5. 1. 2. 5. 6. 6. 
3fu-171 3. 3. 2. 4. 5. 3. 4. 9. 3. 4. 
·";gF}. 181 8. 9. 6. 8. 7. 6. 10. 9. 7. 7. 
\)~:i:: 191 9. 14. 5. 10. 13. 20. 12. 14 .. · 14. 28. 
_ ... ,. 201 13. 16. 17. 21. 30. 25. 38. 36. 36. 48. 

:~(~}\\ 
--

,. , 1 47. 47. 62. 83. 84. 98. 139. 170. 219. 257. 
.- ·": 

1 351. 397. 421. '521. 623. 743. 851. 941. 1156. 1288. 
-, ·-~- : 

•,;';} ;. 

'-'"' 1 1336. 1418. 1324. 1246. 1127. 948. 733. 606. 392. 264. 
;)~~)(: 

241 157. 119. 42. 32. 20. 9. 7. 6. 9. 7. 
251 7. 9. 8. 18 ,' 14. 15. 11. 20. 14. 19. 
261 15. 18. 15. 21. 17. 21. 22. 10. 19. 13. 
271 12. 4. 11. 9. 12. 6. 6. 11. 11. 14. 

ii/l:;] 
281 12. 19. 12. 12. 17. 15. 24. 26. 34. 50. 
291 55 . 69. 95. 112. 147. 147. 186. - 187. 236. 250. 

. ·_(-'\~: 301 265 . 297. 312. 337. 333. 305. 294. 231. 199. 136. 

. /}~:;, 311 108. 60. 64. 37. 20. 10. 16. 7. 12. 12. 
321 9 . 19. 14. 13. 7. 14. 10. 17. 20. 18. 

. , . ' 
l.-.:;--:_-i] 331 20. 29. 29. 37. 36. 28. 49. 41. 56. 48. 

_?. :-:.~_:·";; 
. ·,· .... - 341 62 . 63. 86. 97. 157. 169. 277. 316. 358. 471. 

._ .. ,_._;._ 
:--.·; .• _.!;• 

351 545. 620. 710. 786. 810. 980. 1083. 1129. 1311. 1504. _;_ . :• .. ;_ ~ . ~, •, 
. ... -:. -~-. 361 1481. 1593. 1523. 1498. 1210. 1020. 799. 583. 379. 228. ~-::.·:·ii 

"'•J 371 153. 70. 32. 19. 5. 7. 2. o. 1. o . 
. '-\ .; 

381 0. o. o. o. 0. o. 0. 0. 0. o. 
391 0. o. o. o. o. 0. 0. 0. 0. 0. 
401 o. o. o. o. o. o. o. o. 0. 0. 
411 0. o. 0. 0. o. O·,, 0. 0. 0. 0. 
421 o. o. o. o. o. o. o. 0. 0. 0. 
431 o. o. o. I. o. o. o. o. 0. 0. 
441 o. o. o. o. o. o. 0. 0. 0. 0. 
451 o. o. o. o. o. o. o. 0. 0. 0. 

\·: ----~-~ 461 0. o. o. o. o. o. 0. 0. 0. 0. 
471 o. o. o. o. o. 0. 1. 0. 0. 0. 

- I 1. 0. o. 1. o. 0. o. 0. 0. 0. 
1 0. o. o. o. o. 0. o. 0. 0. 0. 553 

!:>11 0. o. 



·_.·;_i.-.;:_:; 
' ---~-::: ... ··, . 

. . : . . . -~ ;" .. ·- . 

·,.· . :. ,_ . 

. ' . 

COUNTS CNT TIME 

213201 5 
213913 5 
211771 5 
213758 5 
213766 5 
7.13637 5 
213511 5 
243765 
2//3849 
211011 

5 
5 
5 

~ . ., ·. '' 

WHC-SD-WM-DP-045 
REV 1 

C/M CO/NC CORR 

48631 307 
48773 309 
4894/f 311 
48742 309 
48743 309 
18717 309. 

48693 308 
48743 309 
18760 309 
48799 310 

conn CIM 

48938 
19082 
49256 
49050 
49052 
49026 
49001 
49052 
49069 
49108 

GEOM 

0.4.987 
0.5002 
0.5020 
0.4999 
0.4999 
0.4996 
0.4991 
0.4999 
0.5001 
0.5005 
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. .. -:::._._ 
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·~ 

·_~?.!"~~ 
::._c:.,.it' 

. __ -. ;·. 

., .. 

COUNTS 

242703 
243638 
243386 
243764 
244275 
244108 
214275 
243645 
243015 
244057 
243516 
243510 
243627 
243690 
243901 

·241466 

CNT TIME 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

WHC-SD-WM-DPQ045 
REV 1 

C/M co1Nc conn 

48531 306 
18718 309 
48667 308 
18743 309 
48815 310 
48812 310 
18815 310 
48719 309 
485.93 307 
48801 310 
48693 308 
48692 308 
48715 309 
48728 309 
48770 309 
48883 311 

conn CIM 

.i/8837 
19026 
48975 
49052 
49155 
49121 
49155 
49.028 
18900 
49111 

49001 
49000 
49024 
49037 
49079 
49194 

..· ... -

•. . -----·--·-- - - ·_ .. - -- -
... \./··· 

... :.;. 

GEOM 

' 
0.4977 
0.1996 
0.1991 
0.1999 
0.5009 
0.5006 
0.5009 
0.1996 
0.4983 
0.5005 
0.1994 
0.4994 
0.4996 
0.4.997 
0.5002 
0.5013 
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WHC-SD-WM-DP-045 
REV 1 

DET # 1 2 3 4 S 6 7 8 JUPITER II 

:=·•::,::.;:;§.::::;:i~i{:Ei::::::::::::::: ::::::i.fi::::: :·::::::::::5:::~::;£::: ·:::·:::::::j::~::~:,::: ::::,:=::iji~:ci::::::1::::::::::fa:'=Si.'::ii!k:::::::::i::;;11:::; :;::::::fat::~:i¾:'::: ·:t::br;::j:::::: ::::::::::::~cJt::::: :::::::::::=:r:~:::r:::=:: ,:,:;:::'r:::::K''. ::::::::=::::1::·~=:u::::iit:=;n::. 

SCT/SHIFT Np ,JU }4'f CaT ii/~ itJ'1;; it.f?: /5·1,_ i5.3 .,.,._.-" 

(4'_,,-1 / 8-G~- Pu i O <s' 1,"}. 1 I •2 A if . -CJ-~ J,.'J.. t.f ~ 5 ( 1.. 1 ( __ /,..-
! 

DATE Am J'S!/- ·ZCJ1 ·7_95 :g.c,g· ·1CJY JcJ 1D).. 

(~-;'l-(jJ Cm !5fi :SC?(, Y )b 2,- ?;7~ JG(; :J 70 '10'1 

,--=-·;~;--;~;-;:-------,·;;···_···;:::··;;_··:::'.··;·:·;··,··---·;:~~;-·,··:··---;c:4,·_·.:•i:Jx•··••••,;:~;••-<-::4_:_i,:.,:.ril.~.4· .. •.,--·-r.,.i)_•::•1-·?:=:::T.:t.•:3111 
SCT/SHIFT Np ·i/ Jyq 0ur I l.f1 l5t/ /SD 15( I SJ. .--
9t.,,.,/ :f~ G- Pu /C'-7 ·7-7,~- / :11, :z-r1. :Z-11.:.; ?-JC :1:?C- ./· 

6ATE Am JZ5 ·?o / ·J9'-l ?c'= Jc.), ~ci.. J'c,<. 
~'- /G·9J Cm JS7 1C,'f 1 "5G7 T]5 37 I 3GC( I~Y L..,,-✓----

r•· :mrP:::~~:::;,:::::::: ::::;.~::,: :: .. ::,::·~·::::;..:.:: ::::.:;,,._.2,_.: _,,,_:_:;;_~,_3_,:_ ::,:_._:,:_J,.-~L =-.:._:)1.. ... ~-,.:, :,,_,.,)t.·~❖- :,:: __ .)f.:.S.-., ._,_.,._.}k.)t❖ _:_, ____ 1 .. ,1.,,,.· ❖,-,/l..,.2.,.: : ❖,-,:,,,1, •. ,3:,_ :-:.:-I11rn:~:1:::: 

SCT/SHIFT Np ?J... ;s-..:i (._X.(I. 1/Ji 155 J'-lq 1151.. j_<:;,J ---

01,vZ i.J!. c_:.., Pu / /I .'-Z.10 / 'A?,;? ).. '3if :2'.l 7 ?-3 / ·1"] / / 
i 

DATE Am /s7 '{C'f -;oc Jc.T JO/ 13a; 50]-

G- I 7-· fJ Cm / (~ / T7 '2. l 5{;; if' J70 T7 C j 10 'JG 9- / .~ 
, ,--·,·-~~-- ;~---,;:=rr··• t=PK ':' ='(•t·3r::±:..' .0::,·.•.1.:.::2i'., j, .-~-~-~--, },,_,;~,,,.:;.:_ · ,.:},4:.c1t ,, , :M;'2: • , .'-t4-'.''af =.'.:i:4>~-t :=•y_•,·~-,' =i::.r ·:-:,:\1.':2:,:· :.:e/1':=::am ll!m:::. 

SCT / SHIFT Np ;r,• Ji=.").. iiu f i'f 'j J 5'::,- }Su JS-/ i S-9 

J),~-1 !J.)·/;-_ Pu ii I ·.Zs'l I lA'1 . J--'!S" ·n.:f ·23c -;1 .. 3 I -----
i--. -·· 

, I 
DATE Am i "f7 3 C:'.°t 3'0 I "JC 8 "{C").. °? .:J ,l '? ~·z_ 

f.: - )?-·rs Cm .(,( ~·73 .__, '!G'i {7(. 1~1· 17C ·re,') _____ / 

DATE Am / 3) 3c::•.:5 1 .Jt,::,}_ JOG 'j',:::"'1) .JCJ . :V;L- /v 

i-l'i-i:3 Cm / ~ I 3'7 3 J·? I -~ 7 s · 3<:. i ·J 7~ :¾S /11' 

SCT/SHI;t: Np \' J_· ;..5;z_, 11P /S..S- ;7"9 !.5-:Z /S3 ----v( I)~ Pu //0 .;Z:3,)., ,;}.)._ ti ~3.S- JJ.7 -131 .:;23(.) 
/ 

~-

DATE Am /3~ 3cs- 3c:J/ _jc_~ 3cj/ 303 .:X-4 ./ 
V l 

l-.2/J·,,1.B /6{; 3·;3 '34:1 37t: 3t/t J•7c1 3~7 / I Cm 

NOTE: Np 
Pu 
Am 
Cm 

(:?J7Np) 
(::;19Pu) 
(:~,Am.) 

(:""Cm) 

peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 (3.1, 1.1 - 1.4) 
peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 (3.1, 1.1 - 1.4) 
peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3.1, 1.1 - 1.4) 
peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 (3.1, 1.1 - 1.4) 

·,_'. -.~ ( ~.:" . : .... 

. .--•· 



.. -·; 

··- .. -.-:-

...... ,,.i 

WESTINGHOUSE HANFORD COMPANY 
' ' 

222-S LABORATORY 

ANALYTICAL BATCH 

&-u CJi7 
WHC•SD-WM-DP-045 

REV 1 
Lab Segment Serial No. 

~ 3143 
Customer ID: 

S.E-7hi 
Analysis: /'t Sample Prep: 

-

( '7 r-' r,. 

Instrument: IJUJ ~t_.S- Procedure/ Rev: '-~ -.J-1- ~-1~1 t /J -t)j 

Technologist: ~- JVt. f.A.J. ( Ji,..1.. .;t.,..:) Date: 1-11-1 J 
Starting Time: Temperature 

Ending Time: " 1 : /1> Chemist: 

Comments:--------------------------------

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

··,•. 

Description Lab ID Description 

Standard 
Type 

.sr.P f_ lfo!JJ"-!.f"io 11 . 
JA : I. ~J ?'f]-J73P 12 . 

13 

14 

15 

16 

17 

18 

19 

20 

Primary Book No. Second Book No. Third Book No. and 
and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

):..../J J-/ ( . I o-,rJ!.) 

,.,. ·~ .. ;.---·· ,.,_ . . ... ~-

Lab ID 

Final Vol. of 
Standard 

A-6000-881 103/921 
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WHC•SD-WM-OP-045 
REV1 

.·• :· . . -~- :;: : . 

GAMMA ENERGY ANALYSIS - ACID DIGESTION 

I '/__J'/,;)_ 
S6m~I No. Sample, Point Dale : • / Time laauccl ,, 
R 4035;~8530 BECHTOLD-1 6- 9-93 10:14 

De1e,m1nauon Melh0diS&anaard Rasul! Unoll Chorga Coao 

GEA LA-548-121 % RECOVERY KP36A 
S.mple S••• Cus10mer 10 

? I~ A STD 
Ram11k1. C1lcu11110n1, R1su111· 

CCLX STD# 3~ 6..t' / · 
R901 \~'t-"'it.,STD VAL \?,?,.3;,.&.·/ L 
RESULT . ~G REC I 0 1"/, 
R905 STD VAL lot"• i .. 
RESULT Ill N>&.-/,_ % REC\o?;/, 

AnalySI • 3 AnAly•I • 4 Anllyal · ~ 

D11e 

1-11-1.J 

··,. D110 Time IHued 

BECHTOLD-1 5-26-93 13:44 
Mw1noa, Su1miard R11ull Untll Charge Cada 

GEA LA-548-121 uCi/G Rec El3975 
Simpla, Su:e CusaomerlO 

:3B-76A 

Priorily 

26 
Aetun1 

0 

Pl10111y 

26 
Reruna 

0 

Romerbs. CilCua.110n1. Aasu111· A,.,.. • 
COUNT AR uCI6L ~~~I 
LASER PRINTO ·r (s-,n 

1.,:1.~10
1 *;J'- ~ I. o ~~\ •"~ ~ -:: I.~, ;,.'•( 
"'" ~- .,, )ll,J .. ..,. ... -:. \Q,S"~ 14 

~-'S"''t: ~.U' ,, " -= 0. )15"4 
~-\S't'": '. ,s II 

0,//,'f llf' fl · 
"' ~~·f·/1,~ .. 
" :: 0,4:>~e 

Analy11 • 41 An• lyal. !, 

His H•• 

T,me Comp1a1e<1 , ... ~.· 

/-11-11 ~f .' /O 

BEST AVAILABLE COPY 
L-------------------------563 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

G A M M A S P E C T R U M A N A L Y S I S 
* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

11-JUN-9311:47:02 
WHC-S0-WM-OP-045 

REV 1 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MU.L TI CHANNEL ANALYZER ANO:·: 
ANALYZED BY: IIJ1t/ll 
vAMPLE DESCRIPTION: R4035-8530 
GEOMETRY DESCRIPTION: 22cc LIQ 
SAMPLE SIZE: 1.0000E-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: l.OOOOE-01 

COLLECT STARTED ON ll-JUN-93 AT 10:56:30 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3023. SECONDS 

0. 76 % 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 30-MAR-93 
EFFICIENCY CALIBRATION PERFORMED l-APR-93 

564 



-,.-:::·~-;~·· . 
. . . :·;·_-~ ., .. · •.: ··:. .. .. . ! .. 

Ml·' 

ll-JUN-9311:47:02 

P E A K A N A L Y S I S 

PK CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

1 95.92 47.94 1.00 1736. 1202. 
2 950.52 475.25 1. 50 3525. 779. 
3C 1126.42 563.21 1.39 2130. 2800. 

4C 1138.61 569.31 1.39 2198. 4964. 

5 1209.38 604.70 1.51 2386. 31662. 
6 1323.20 661.62 1. 52 1746. 45999. 
6B 661.44 159. 
7C 1591. 42 795.76 1.58 1433. 23077. 

·. ·/:.~:-:·t BC 1603.57 801.83 1.58 1314. 2289. 

Pi 9C 2335.40 1167. 86 1.89 755. 427. 
lOC 2345.64 1172.98 1.89 672. 26082. 

.··_·~-~ 11 2663.96 1332.20 2.00 250. 24074. 

{~ 
12 2729.04 1364.76 1.99 68. 612. 
13 2799.79 1400.15 2.22 89. 288. 
14 2920.35 1460.45 1. 96 62. 846. 

.. .-·~- 14B 1460.67 769. 
·•.,ta"n: 15 3527.48 1764.18 1. 71 43. 61. 
:~·~::7½~ 158 1764.58 64. 
: -;: ,;< 

~~---<:·t·>S 
·'._:./:_~--/\ 

ERROR QUOTATION AT 1.96 SIGMA ·'t-\i 
.. \\~/:: PEAK CONFIDENCE LEVEL AT 85.0% 
-.. _:.,;:,- ·.··:; 
.. ~·:-( :~/ C - MULTIPLET ANALYSIS CONVERGED NORMALLY ._·;·:·:</ 
;~_-/:~:··.:~·.) B - ENVIRONMENTAL BACKGROUND PEAK 

• ... ;-
. -,- ·,' 

._; '. ~~. i ;,, 

·': :'/ 

:/:~/)~ BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014 
.. ·,._. ::. 

BACKGROUND DESCRIPTION; BKG ;.-,;\t~:t BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00 .· ~:f:·.-~: 
• •~ • ",">l 

BACKGROUND LIVE TIME: 60000. SECONDS -.::--.·.:..:.• ·:~·; 

:~:'\\i:} 

. > ..... 

''.•·, 

WHC-so .. wM .. DP~045 
REV 1 

ERROR NUCLIDES 
% 

10.9 PB-210,U-234 
22.9 CS-134 
5.4 CS-134, 

EU-152 
4.6 CS-134, 

BI-207 
1. 2 CS-134 
1.0 CS-137 

5.8 
1.6 CS-134 
4.9 CS-134 

15.1 CS-134 
1.3 C0-60 
1.3 C0-60 
9.0 CS-134 

15.6 BI-214 
7.4 K-40 

1.7 
43.8 BI-214C 
7.3 

... ~-

565 
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."·•:-.: ll-JUN-9311:47:02 -.-...---\_ 

IMPLE: R4035-8530 

.:~-- . :~~ :· .... , r·-<·:-

WHC-SD-WM-DP-045 
REV 1 

u~TA COLLECTED ON ll-JUN-93 AT 10:56:30 _ 

. ~. --· 

__ DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

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

·: ·-.··.:·•=-. 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

ENERGY COMPARISON 
(KEV) 

MEASURED ERROR CORRECTED ERROR 

AM-241 
AM-243 

. <~--~_-:: BA-13 3 
<-:;;, BA-140 
:,_-i BI-212 

LLD<l.66E+OO LLD<l.66E+OO 
LLD<4.28E-Ol LLD<4.28E-Ol 
LLD<5.02E-Ol LLD<5.02E-Ol 
LLD<l.39E+OO LLD<l.39E+OO 
LLD<2.79E+OO LLD<2.79E+OO 

.: .=- ::~ . ,-'.: · CEPR144 LLD<2.40E+OO LLD<2.40E+OO 
:J~ C0-60 l.11E+02 +-l.51E+OO l.11E+02 +-l.51E+OO 
. .:'::~ 
- "T:""T' CR-51 LLD<2. 75E+OO LLD<2. 75E+OO 
'~ CS 134 7.90E+Ol +-l.30E+OO 7.90E+Ol +-l.30E+OO 

-~:~--~~~~ -
-:.:~, 
~,_,~,------:-.( CESU--1

1
3
5
7
2 

l.34E+02 +-l.43E+OO 1.34E+02 +-l.43E+OO 
_ LLD<7.55E-Ol LLD<7.55E-01 

':·:~ EU-154 LLD<6.41E-Ol LLD<6.41E-01 
, _ _..!'i EU-154H LLD<6. 42E-Ol LLD<6 .42E-Ol 
'\--} EU-155 -LLD<7.46E-O.l LLD<7.46E-Ol 
; rr_59 LLD<8.90E-Ol LLlD<8.90E-Ol 

131 LLD<3.81E-Ol LLD<3.81E-01 
R-40 3.59E+OO +-2.95E+OO 3.59E+Ob +-2.95E+OO 
LA-140 LLD<l.63E-Ol LLD<l.63E-Ol 
MN-54 LLD<3.78E-Ol LLD<3.78E-01 

,.~ NA-22 LLD<2.13E-01 LLD<2.13E-Ol ; __ ;:, 

NB-94 LLD<3.33E-01 LLD<3.33E-Ol .. •.·· 

NB-95 LLD<3.66E-Ol LLD<3.66E-Ol 
NP-237 LLD<l.58E+OO LLD<I.58E+OO 
PB-212 LLD<5.24E-Ol LLD<5.24E-Ol 
PU-239 LLD<2.29E+03 LLD<2.29E+03 
PU-241 LLD<7.31E+04 LLD<7.31E+04 
RA-224 LLD<5.73E+OO LLD<5.73E+OO 
RA-226 LLD<5.48E+OO LLD<5.48E+OO 
RU-103 LLD<3.55E-Ol LLD<3.55E-Ol 
RU103 LLD<3.73E-Ol LLD<3.73E-Ol 
RURH106 LLD<6.64E+OO LLD<6.64E+OO 

,, __ : - SB-125 LLD< 1. l 6E+OO LLD< l.16E+OO 
---:. SB-125A LLD<l.16E+OO LLD<l.16E+OO 
·- SE-75 LLD<4.02E-Ol LLD<4.02E-01 

SN-113 LLD<5.21E-Ol •- LLD<5.21E-Ol 
SR-85 LLD<3.41E-Ol - LLD<3.41E-01 
TH-228 LLD<l.68E+Ol LLD<l.68E+Ol 
TL-208 LLD<4.29E-Ol LLD<4.29E-Ol 
U-235 LLD<3.30E-01 LLD<3.30E-Ol 
y:88 LLD<l.21E-Ol LLD<l.21E-Ol 
ZN-65 LLD<9.90E-01 LLD<9.90E-Ol 

-95 LLD<6.45E-01 LLD<6.45E-Ol 

1ufAL 3.28E+02 +-3.84E+OO 3.28E+02 +-3.84E+OO 

''. '. 
. ~ ·. ·. ~ :·. 

EXPECT DIFF 

59.54 
74.67 

356.02 
537.27 
727.20 
133. 51 

1332.50 
1173.24 
320.09 
795.84 
604.70 
661. 65 

1408.01 
1274.45 
1274.80 

105-, 31 
1099.25 
364.48 

1460.75 
1596.20 
834.83 

1274.55 
702.63 
765.78 
86.50 

239.00 
129.30 
148.57 
240.99 
186.10 
497.08 
497.08 
621.80 
427.89 
427.89 
264.66 
391.67 
513.99 
84.37 

583.20 
185. 71 

1836.06 
1115.55 
756.73 

-0.30 
-0.26 

-0.09 
0.00 

-0.03 

-0.30 
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STANDARD DEVIATION= 0.14 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= l.37E-09 UC/LI 
TOTAL MEASURED ACTIVITY = 3. 28E+02 ( +-3-. 84E+OO) UC/LI 
% TECH. SPEC.=******(+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

95.92 47.94 1202. 10.9 3.92E+Ol 
950.52 475.25 779. 22.9 5.44E+OO 

1126.42 563.21 2800. 5.4 2.24E+Ol 
1138.61 569.31 4964. 4.6 4.0IE+Ol 
1603.57 801. 83 2289. 4.9 2.49E+Ol 
2335.40 1167. 86 427. 15.1 6.53E+OO 
2729.04 1364.76 612. 9.0 l.07E+Ol 
2799.79 1400.15 288. 15.6 5.llE+OO 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTtON 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

3527.48 1764.18 61. 43.8 1. 27E+OO 

. .,_._. ;. 

WHC .. SD·WM•DP·045 
REV1 
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G A M M A S P E C T R U M A N A L Y S I S 
* 
* 
* -:.x·._., * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

ll-JUN-9313:05:39 
WHC-SD-WM-DP-045 

REV1 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 1 / 
DETECTOR NUMBER: 4 / 
SPECTRUM SIZE: 4096 CHANNELS 

ADC UNIT NUMBER: 1.0 
GEOMETRY NUMBER: 41 

:°<,.': ORDER OF SMOOTHING FUNCTION: 5 
:-~i-L NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
::·.ttl PEAK CONFIDENCE FACTOR: 85.0% 
·;:E!;L,, IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV 
}~ ERROR QUOTATION: 1. 96 SIGMA UNCERTAINTY 
:~ . 

-~ ENVIRONMENTAL BACKGROUND SUBTRACTED 
·•·~~ LLD CALCULATION PERFORMED 
_ta"G!·MEASURED ENERGY DIFFERENCES LISTED 
·:T? MULTIPLET ANALYSIS PERFORMED 

. ·.; 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
ALYZED BY: ~ 

SAMPLE DESCRIPTION: R3943-8730 
~ GEOMETRY DESCRIPTION: 22cc LIQ 
·:_, SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: l.OOOOE-01 

. ;. ·, STANDARD SIZE: l.OOOOE+OO EA· 
.. ' . :, ~ . 
. ,, . ANALYSIS LIBRARY FILE: ANL205 

COLLECT STARTED ON ll-JUN-93 AT 12:15:23 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3008. SECONDS 
0.27 % 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

,:~:. ENERGY CALIBRATION PERFORMED 30-MAR-93 
·, · ·,: EFFICIENCY CALIBRATION PERFORMED l-APR-93 
.·.-.-; 

_.· .... ·· 

.: .. ·.·: ... : .. · 
.:;.. -!. ·._:•:.·. . -.,·: 
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P E A K A N A L Y S I S WHC-SD~WM-DP-045 
REV 1 

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES 
~: CHANNEL KEV KEV COUNTS COUNTS % 

-~~.: __ _., . 
.. ) 

-.·· ">,•: 
··:1 

: :.-.:: -~ 
..• . :r-

·.-.,; 
.. :-··. ·. 

• < 

' .·.·- --~ 
. ; : :_ .. :~.: 

1 
2 

3 

4 

5 

6 
68 
7 
7B 
8 

9 

10 
10B 
11 

."·\:' 118 
12 

13 
14 

15 
16 
168 
17 
17B 

96.41 48.18 
118.91 59.43 

172.95 86.45 

210.39 105.17 

246.07 123.01 

1218.59 609.30 
609 .18 

1322. 95 661. 49 
661. 44 

1445.90 722.98 

1745.25 872.69 

1821.58 910.87 
910.95 

1937.13 968.66 
968.67 

2008.47 1004.34 

2345.43 1172.87 
2547.32 1273'.86 

2663.69 1332.07 
2919.93 1460.25 

1460.67 
3527.34 1764.11 

1764.58 

1.00 
0.92 

0.90 

0.94 

1.09 

1.45 

1.50 

1.39 

2.36 

1.68 

1. 76 

1. 92 

2.10 
1. 90 

2.13 
2.21 

2.49 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

·.·· .. 
.. .. · •. 

_ ,, B - ENVIRONMENTAL BACKGROUND PEAK 

•· -·-·:. 

705. 
1312. 

1290. 

1456. 

1257. 

419. 

331. 

186. 

164. 

177. 

155. 

138. 

119. 
67. 

67. 
35. 

28. 

484. 
1758. 

585. 

427. 

1511. 

165. 
177. 

37549. 
159. 
226. 

101. 

123. 
101. 

71. 
59. 
165. 

1013. 
309. 

969. 
808. 

769. 
55. 

64. 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014 
' BACKGROUND DESCRIPTION: BKG 

'-s' ·:, 

.- .· ~. ; 

BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00 
BACKGROUND LIVE TIME: 60000. SECONDS 

. ··-: .' ~- ' ·.. ; 

17.2 U-234 
7.2 AM-241,U-237, 

EU-155 
18.4 CS-136, 

EU-155, 
EU-ISSA, 
PB-214X, 
TL-208X 

26. 5 PU-241, 
EU-155, 
EU-155B, 
NP-239 

8.1 EU-152,C0-57, 
EU-154A 

39.5 BI-214A, 
5.7 RU-103 
1.0 CS-137 

5.8 
22.0 SB-124,1-131, 

AG-108, 
EU-154D, 
ZR-95 

42.8 EU-154E, 
RH-106 

37.3 AC-228A 
7.7 
58.2 SB-124, 

15.1 AC-228 
26.4 EU-154G, 

EU-152 
7.0 C0-60 

13.9 EU-154, 
EU-154H, 
NA-22 

6.8 C0-60 
7.3 K-40 

1. 7 
41.6 BI-214C 
7.3 
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ll-JUN-9313:05:39 

MPLE: R3943-8730 
_ .. TA COLLECTED ON ll-JUN-93 AT 12:15:23 

:-.··.·. 

WHC-SD-WM-OP-045 
REV 1 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

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

. :< NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AM-241 1. 72E+Ol +-1. 26E+OO j 1. 72E+Ol +-1. 26E+OO 
A~-243 LLD<2.73E-Ol LLD<2.73E-Ol 
BA-133 LLD<2.81E-Ol LLD<2.81E-Ol 
BA-140 LLD<7.30E-Ol LLD<7.30E-Ol 

:.::"-: BI-212 LLD<l. 66E+OO LLD<l. 66E+OO - ,[' -: 

CEPR144 LLD<l.46E+OO LLD<I.46E+OO 
· ~ C0-60 4. 48E+OO +-3. 07E-Ol ✓ 4. 48E+OO +-3. 07E-Ol 
_-,~-

-~~ CR-51 
.:,Z~ CS-134 
,£2 CS-137 
i~ EU-152 

-t';,ir:--{-

·~~ EU-154 

{~ -=. _, EU-154H 
J,·::] l='ll-155 

:-59 
I-131 
K-40 
LA-140 

,.~ MN-54 
~. ··:. ,.: NA 22 

NB-94 
NB-95 
~w 237 
PB-212 
PU-239 
PU-241 
RA-224 
RA-226 

- . ~··~ RU-103 
RU103 

LLD<l.64E+OO LLD<l.64E+OO 
LLD<l.46E-Ol ✓ LLD<l.46E-Ol 

l.09E+02 +-l.24E+oo✓ l.09E+02 +-l.24E+OO 
LLD<5.19E-Ol LLD<5.19E-Ol 

3.88E+OO +-5.41E-Olv' 3.88E+OO +-5.41E-Ol 

3.88E+OO +-5.41E-Ol / 3.88E+OO +-5.41E-Ol 
l.75E+OO +-4.63E-Ol v l.75E+OO +-4.63E-Ol 

LLD<2.87E-Ol LLD<2.87E-0l 
LLD<2.14E-Ol LLD<2.14E-Ol 
LLD<3.04E+OO LLD<3.04E+OO 
LLD<l.35E-Ol LLD<l.35E-Ol 
LLD<l.29E-Ol LLD<l.29E-Ol 

l.38E100 I 1. 92E 01 1 38E+OO ¼-1.92[ 01 
LLD<l.21E-Ol LLD<l.21E-Ol 
LLD<l .30E-Ol LLD<l.30E-Ol 

5.60E+OO +-l.03E+OO S.60E100 I 1.03[+00 
LLD<3. lOE-01 LLD<3.10E-Ol 
LLD<l.41E+03 LLD<l.41E+03 
LLD<4.51E+04 LLD<4.51E+04 
LLD<3.37E+OO LLD<3.37E+OO 
LLD<3 .32E+OO LLD<3.32E+OO 
LLD<2.07E-01 LLD<2.07E-Ol 
LLD<2.18E-Ol LLD<2 .18E-Ol 

.. -· RURH106 LLD<3.08E+OO LLD<3.08E+OO 
· .. -_\·,.,.,; SB-125 LLD<7.02E-Ol LLD<7.02E-0l 

-·.- .. ·,:· ·. 
SB-125A LLD<7.02E-Ol LLD<7.02E-01 

:•.: SE-75 LLD<2.29E-Ol LLD<2.29E-Ol 
SN-113 LLD<2.94E-Ol LLD<2.94E-Ol 

.. SR-85 LLD<2.07E-Ol LLD<2.07E-01 
.. TH-228 LLD<l.20E+Ol LLD<l.20E+Ol 

-·-·.,·. Tl-208 LLD<l.85E-Ol LLD<l.85E-01 
; ;,_ ~ U-235 LLD<2.01E-Ol LLD<2.01E-Ol 
. 

" -88 LL0<8.74E-02 LLD<8.74E-02 
1-65 LLD<3.94E-Ol LL0<3.94E-Ol 

LK-95 LLD<2.48E-Ol LLD<2.48E-Ol 

. . ~ -, -:: 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 -0.11 
74.67 

356.02 
537.27 
727. 20 
133.51 

1332.50 -0.43 
1173.24 -0.36 
320.09 
795.84 
661.65 -0.16 

1408.01 
1274.45 -0.59 
123.07 -0.06 

1004.76 -0.42 
1274. 8_0 -0. 94 
105.31 -0.14 
86.54 -0.09 

1099.25 
364.48 

1460.75 
1596.20 
834.83 

1274.55 0.6g-
702.63 
765.78 
86.50 -0.05 

239.00 
129.30 
148.57 
240.99 
186 .10 
497.08 
497.08 
621.80 
427.89 
427.89 
264.66 
391.67 
513.99 
84.37 

583.20 
185. 71 

1836.06 
1115.55 
756.73 
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TOTAL l.47E+02 +-2.26E+OO l.47E+02 +-2.26E+OO 

STANDARD DEVIATION= 0.29 

1
~ .' EBAR = ***** MEV/DISINTEGRATION 

MAXIMUM PERMISSABLE ACTIVITY= 5.72E-09 UC/LI 
TOTAL MEASURED ACTIVITY= l.43E+02 (+-2.19E+OO) UC/LI 

··_. · % TECH. SPEC. = ****** (+-****) 

1·_/ . -~ ERROR QUOTATION AT 1.96 SIGMA 
:: · LLD CONFIDENCE LEVEL AT 85. 0% 

PEAKS NOT USED IN ANALYSIS 

. CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
: ... ·: CHANNEL KEV COUNTS . % 
Cc 
~' 

.. f;J; 96.41 
:·:< · ""'. 1445. 90 
: .· .. -: ~-

i t':~ 1745.25 
I C'i'J 
1.~ r=--.: 

48.18 
722.98 
872.69 

484. 
226. 
101. 

17.2 
22.0 
42.8 

l.54E+Ol 
2.24E+OO 
l.19E+OO 

;.t~ 
\.;;:; PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 
,•q-7 

·; CENTROID 
CHANNEL 

1218.59 
1821. 58 
1937 .13 
2919.93 

i .-_:: 3527. 34 

I 

ENERGY NET AREA 
KEV COUNTS 

609.30 
910.87 
968.66 

1460.25 
1764.11 

165. 
123. 
71. 

808. 
55. 

ERROR GAMMAS/SEC 
% 

39.5 l.41E+OO 
37.3 l.50E+OO 
58.2 9.13E-01 
7.3 1. 48E+Ol 

41.6 1.14E+OO 

. ··-:--... -- -- -·--:_ ·- :-~.- ----.- ... -- .. ·: .. -· - ... -. .-

WHC-SD-WM-DP-045 
REV 1 
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F:UM Cf1L I B 

CAL I£! Ve,-sian 2,0{, 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 

CAL> EF'F 
MCA UNIT NUMBER (2): 1 
ADC UNIT NUMBER (1,0): 1 
DETECTOR NUMBER < 12): 4 
MCA MEMORY REGION (FULL>: 

WHC-SD-WM-DP-045 
REV 1 

DATE SPECTRUM COLLECTED: 1-APR-93 
TIME COLLECT STARTED: 12:00 
GEOMETRY NUMBER ( 12): ..:il
GEOMETRY DESCRIPTION: 22cc LIQ 
ACTIVITY UNITS C uCi) , 
CROSSOVER ENERGY: 165,853 
CALIBRATION SOURCE ENTRY OPTIONS! 

.TYPE A CARRIAGE RETURN FOR MANUAL ENTRY, 
TYPE AN INTEGER C0-999) TO USE A SOURCE LIBRnRY, 
TYPE A PLUS SIGN BEFORE THE INTEGER <+O - t999) 
TO CREATE A SOURCE LIBRARY DURING MnHUAL ENTRY, 

OPTION: 441 
42B47-A 22cc LIQ 

·,·• ! .... 

DO YOU ~IMIT TO ENTER (1Wf EFFICIENCY r-·!J IIHS ll(1NIMLL Y OHJ) : N 
DIMENSIONAL UNITS OF STANDnRD: EA 
SIZE OF STANDARD IN EA 1,00000 
NUMBER OF POINTS! 11 
A~~IVITY IN HICROCURIES [YES/NOJI 

PEAK 1 
ENERGY! 59,563 

it1i-t iPr '": ON E
3 s1 ~7ii<?OE + rr~ 00 0 OOOE- 0 l. 

HALF-LIFE: D158000 
· DECi-lY TIME ( O,OOOOOOE--01 tlIMS.): 1-FEB-92 

TIME OF SOURCE CALIBRATION: 12:00 
DECAY TIME: 6,120000E+05 MIHB 

E~FICIENCY = 2,S50463E-02 Ct- l,31175BE-01) 

PEAK 2 
ENERGY: 88,034 
ACTIVITY: 2,065000Et02 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D462,6 
DECAY TIME < 6,120000Et05 MINS.)! 

EFFICIENCY~ 7,949910E-02 <+- 4,352131E-04) 

PEAK 3 
ENERGY: 122,061 
ACTIVITY: 1,881000Et02 
A'CTI'JITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: U271,B 
DECAY TIME C 6~120000E+05 MINS,): 

EFFICIENCY= 1,0B2324E-01 <+- 6,692147E-04) 

F'EAI< 4 
ENERGY: 165,853 
ACTIVITY: 2,284000Et02 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
Hi-lLF-LIFEt D137,66 
DECflY TIME C 6, 120000E+05 HUIS,): 

F r. r~ T r T r~ 1 , r ·1 -· 1 •·1.1, . ,. ,., ·: -~ r. .. , 1 , 1... I - ..., -;o "'." .1 .. 1 r ~ •. " ·:,: \ 

. ,· -~-
. ~-; . ; . . . ; .. ' .. 

•• • • j· •• ••• •• :: •• : ··:_:,: 

5 -..., 
I :_ 

~ . _·. 
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SYSTEM EFFICIENCY COEFFICIENTS, PART 1 

LOGCEFF) = -5,798443Et01 + 2,284603Ef011LOGCE) - 2,33779BE+OO*LOG(EJ-2 

F'.EAK 
ENERGY: 391,668 
ACTIVITY: 7,301000Et02 

WHC-SD-WM-DP-045 
REV1 

ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D115,09 
DECAY TIME < 6,120000Et05 MINS,): 

EFFICIENCY= 5,422120E-02 <+- 5,866320E-04) 

PEAK 6 
ENEF:GY: 513,99() 
ACTIVITY: 1,252100Ef03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D64,84 
DECAY TIME C 6,120000Et05 MINS,~! 

EFFICIENCY= 4,0B4660E-02 Ct- 1,88232SE-03) 

PEAK 7 
ENERGY: 661,65() 
ACTIVITY: 8,032000Et02 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D11020 
DECAY TIME C 6,120000Et05 MINS.): 

EFFICIENCY= 3,647674E-02 (t- 9,170283E-OS) 

PEAK 8 
ENERGY: · 898,021 
ACTIVITY: 2,614700Et03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D106,61 
DECAY TIME C 6,120000Et05 MINS,): 

EFFICIENCY= 2.626686E-02 Ct- 2,552038E-04) 

PEAK 9 
ENERGY: 1173,240 
ACTIVITY: 1,092600Et03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D1925,3 
DECnY TIME C 6,120000Et05 MIMS,>: 

EFFICIENCY= 2,150980E-02 <+- 6,404292E-05) 

PEAK 10 
ENERGY: 1332,500 
ACTIVITY: 1,093200Et03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D1925.3 
DECAY TIME < 6,120000Ef03 HIHS,J: 

EFFICIENCY= 1,974500E-02 <+- 6,005783E-05) 

F'EAK 11 
ENERGY: 1836,130 
ACTIVITY: 2,135300E+03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D106,61 
DECAY TIME ( 6,120000Et05 MINS,): 

EFFICIENCY - 1,537433E-02 <+- 1.418405E-04) 

SYSTEM EFFICIENCY COEFFICIENTS, PART 2 

LOG ( EFF) -· 

.. - ·, ~. 
'·::· :·- . -· ·•' .,. . 

1,227066Ef02 - 7,976722E+01tLOG(E) + 1,920272E+01tLOG(E)-2 
2,059S81E+OOtlOGCE)-3 + B,221120E-02tLOGCE)-4 
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WHC,·SO-WM-OP-045 

WESTINGHOUSE HANFORD COMPANY ba~ q a-c_, 
REV1 222-S LASO_RA TORY 

ANALYTICAL BATCH 
Lab Segment Serial No.,h 

RsCJ7t::;° R3°:t 
Customer IDC A 

-::;) B-- 7 7 
Analysis: a C.\rQ \\ 1 ~ e-4-\: Sample Prep: T 

D; ye< 
,J 

I -R-,<f~-f,;'/ /£-/ 

Instrument: 5 N FOl/1/9.S- Procedure/ R_ev: J.--A - 5 D ~ ;_ / 5"' 1 f &- t) -

Technologist: /};p,4, .J {; if" J: 11.,,.J.,,. _; QCJJ..:.:n: Date: 6-1'&-13 JI!. 
, - .rfo · , , t 1 1.... , r-11,-u 

Starting Time: Q J50O 
,1 

Temperature c1,~oc_ 
Ending Time: JS"OO Chemist: _e~X__,A'A D ~' ~ 

,,. ,,, - ~ !..,, 

, j/ 

Comments: 
..... 

Description Lab 10 ' . Description Lab ID 

1 Rsllr 75-~StJIJ 11 . . 
INITIAL LMCS CHECK STD 

2 REAGENT BLANK _A/A- 12 I 

3 511., .. t..,a/e,. I<. '317£- ~1t1, 13 
,_ 

•. . 
4 /~FP('A~ R- -:i_q~ -s:x: u 14 

5 15 

6 16 

7 17 

8 1a 

9 19 I 
'. 10 20 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and AliQUO[ Vol. and AliQUOt Vol. · · Aliquot Vol. St.indard 

I Mr' ~-:i r.i JUiO r./1w.L. l L\JU IG Pl,,.,L ..:J I Pi .L\ 7< -e/, .-.L /OCJ >'Vl L 
I I . 

. 
,~.'-

I 
! 
; 

I I:' '7 ~ . .... , . 
: 

I 
. 

,\.ci()(JO-HRI 10:1/'i,I 

.... 
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·:-- ~;~:·:. 

·?\::·; 

t}i 
--.•1.1·
. ·. ~ , . --: -•. . ·' 

'• 

,·: ~.-··· 

WHC-SD-WM-OP-045 
REV1 

ANALYTICAL Br6>CH SUMMARY SHEET 
•Of..Grt"'c..€. 

METI 100: A . r\ \Jn _s-t+ 
. DATE START: 

- (' I tr, -
PREPA~,,.:?~;.;=,, _ ? ~,,,. J DATE COMPLETE: 

,..--..; . . r -;.,.~.,./.•• ~ .../' 5?iClQ X-- ,-:. -
.. 

UNITS: 

9 -· q-~ 
q - cr3 

SPLNAME SPLIO ANALYT RESULT 11 RESULT 12 AVERAGE APO% %REC CETUM 
J c, 1 I ;; -~q'7~ 

c;A M ;:, __ ,Q'](., 

.f"AR A p I, -_':J,q7/~ 

.. 

NAnnA nve: J_ K 

·· .. , .. ··.·.:-·: . 
. -.·.· •·. ·. 

Ar\ 1 o;a ,oo r..£;. 

~ ,) sl-~OL?ll 
.J, • -

0 

-

- I 

i 

.• 

-
!NO SPECtAL PROBt.e.tSIMETHOD VARIATIONS IN-TIUS BATCH 
UST SPECIFlC PAOBLEMSIVAAATIONS FOR nns BATCH: 

/W~~rr 
2 .,,~5-t;5 

.. 

' . . ·. ~-' .. :;,•,•·••I•:;-

·-- .... 

~CTEFI 

576 



WHC-SD-WM-DP-045 
REV 1 

ACID DIGESTION ANALYSIS 

Se, .. 1 No. Sample Po1nl 

R.3975.-8500 BECHTOLD-1 
De111m1q11on M11hoa:S11ndotd 

ACD DGST LA-505-159 
Semple S.u 

? 
Rema,as. Cl,1cu1a1ion1. Ae1un1· 

LMCS CHECK SAMPLE· 
LMCS ID 13NLo6 

/WrJ/OB 
.21 BYeB 

D11e 

6- 7-93 
Reaull Un111 

% RECOVERY 

Anely•I • 3 Analyll •4 

D111 

9-93 

•I • 

s., .. 1 No, Semple Po,nt 0111 

Time IHued 

9:47 
Ct11rg1 Code 

E13975 
Cu11ome1 ID 

STD 

,.,, •• , ••• $ 

Time IUUld 

R 3976.-8700 BECHTOLD-1 6- 7-93 9:51 
O.t1rm1Mhon MethOd•Sl1nO.td 

ACD DGST LA-505-159 

JAR ID# _,q7l, I 
GRAMS SAMPLE 0, 073 l_s 

~8~~~T?~N )Q Ole 

Re-wll Unill 

G/L 

0,073~ 

.os.J!.. 

Anelyll • l Analy11 • 4 

Htl HII 

0.le T1nte Complclld 

- 9'3· SC'lO 

Cha,gt Cool 

E13975 
Cu11ome1 10 

SB-77A 

An11y1I • ~ 

BEST AVAILABLE COPY 

··. :--

Puorilyi 

24 
Rerun• 

0 

P11or11yi 

24. 
Rerun, 

0 

77 
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WHC-SD-WM-DP-045 
REV1 

ACID DIGESTION ANALYSIS 

SertAI No. Sample Poml O&ls 

R 3976.-.:.002 BECH'I'OLD-1 ·.6- 7-93 
Dc1erm1na110n 

APPEAR 

Remara1. C.ICL!lal 1. Ra11.1t11• 

SOLID LIQUID Xt.lIX. 
EST. ;;~LIDS,$<%~ COLOR trOW__.h, I 

~CLEA _ ll)UDY:8".JPAQ 
rHASES J 
EST. SAHPL_E,........W1-,-~.2.6.5j~--. 

0.1• Trn,e C0mplelod 

R••"U Unill 

AMlysl•l Annlyll • 4 

Hr• 

Time luyeO 

9:47 
Charge Coae 

E13975 
C1.111omer 10 

B-77A 

Analysl•S 

BEST AVAILABLE COPY 

Prio,uy 

24 
Rar1.1n1 

0 

578 
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WHC-SD-WM-DP-045 
REV 1 

ACID DIGESTION ANALYSES 
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WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY WHC-S0.WM-OP-045 
ANALYTICAL BATCH REV 1 

Lab Segment Serial No. 
~ y-lZ.•1) ~ /<j 9 7 ~ S.8- 77 Q 
Analysis: 
ICP 

Instrument: WB39939 Procedure/ Rev: LA-505-151/0-0 

Technologist: T.A. FRAZIER fPNAl15 Date: l,/J1(c.,~ 
I 

Starting Time: / 5 00 Temperature N/A 

Ending Time: / Ct, 30 Chemist: B. WELS 

Comments:-------------------------------

Description Lab ID Description Lab ID 

11 

12 . 
13 

14 

15 

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 

ICPSSTI t5N1Df'-.. h1RB:T 

ICPSST2 ~;::::i A.ti Rf'.... t)/fZf"CT 

ICPSST3 fl~ tJIO A b1R..c.c.T 

·0 8· 

A-6000-881 1031921 

_; .· 

. "\ ... ·.· .. 
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WHC-~D-WM-DP-045· 
· REV1 

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION 

Se,,., No. Sample Po,nl Dale .. 
R 3975.-8550 BECHTOLD-1 

Oe111~rm1n111on Meu,aa,standard Resull Un111. 

ICP LA-505-151 % RECOVERY E13975 
Sample S,ie Cu11omer 10 

STD··· 

Priority 

24 
Rerun1 

0 

1st STD Digested STD' 
U11J: ~+-eJ- PtRE~ 

. SUPER SUPER RUSH 
JSAJ/08,ZZ6'1'i6,lt.1J10f\ 1 . · (\ 

_ .· .. ))~ stJ JJo (fJoL 

Analysl • 3 Analysl • • AnllySI • 5 

Hrs 

--- .. -- ---·--· ·-
Sr 1,11 'il, I?> ,e ~?15- /76fS'I) 

tv i 4. i<.- 'l7,ol.91.l 
'Z,- i,Co'? ',G, .""iciJ~ ~ 

' s,· -Jo,o~ 
F-i! '1.7, qs-, "idl> 

100,c, tr/Q 

Al 41. l.."1 9>'.?.2.lrJo 
I ('~ c;,C..'I CJ I. .'( "7o 

; lo, '11 , /"'I.,_ fl/" 
' Cr 'f.i'i "l.. i'?G 'i,7S · "PS: ocry(j : ~ 'f.,, C,S: !i'":b As 'I. 1~ CJ~-. ~'7" 
N, 1,s-7 °JS',i'Jo Mo i,<.. ~ Di~ .~9]u 

~ ci.s J °l~.1'1']/J r:1.ao -,1,.0~0 

r.:" ~-19 ~S".i17p B~- 1 ,1S 9i, 'S"OJo 

Sb 'f. 7 ~ ~"-".,,, J} <J,7J °' Lf. a"'Jb 
Ncl t'll 9s>. ~6J• 

S"" ~-~I "'l"'I, 't Glo 

~d° tS 5 Cf I. OC'Jo 

Pb '1.1, ~~. i'J,. ·,· ' . 

BEST AVAILABLE COPY 581 
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WHC-SD-WM-OP-045 
REV 1 

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION 

Seu•I No. S•fflple Point D•le Time luuea Prionly 

R 3976 .. -8750 BECHTOLD-1 6- 7-93 9:47 24 
Oe1erm1na1,on MelhOCI/Sli1ndare1 • Resull Unill Charge Code Rerun1 

ICP-LIQ LA-505-151 uG/ML E13975 0 
Sample S11a fete. ft l,Fc Cus10mor 10 

? ,o,:;.I l,%zol •/.J-5J. SB-77A .., 

z;••k;_c;;;£3j;:·;·~,03/i::t,1o~1~&(1Jc:· SUPER SUPER RUS ' 
S,.- ISl,/,,'16.J...O= J.01 £Q4 Cr 2. 7'i'SE:.3/l.~~Cr l,"11£3 

s ,· 1. 0m~&E.'///.c/~-:. 3. ll.E.., luo! '·"' 2 '7€3/1. 'i~ J,?.'2..E.3 

N j '3~ S£::J./ /. "/bd.0:: z. jO E.:;} ~'"' I. '22SSE.'J/ l,</t;;t): 8. 1 li E 3 

Cc. 7. '41 ~£ 3/J.'/'4d..<>= s. 21 E 3 " '1.,3~ /J.'l~o.: '3 • .,_~ £Q.. 

-)OV"?.~ 
Analysl •3 Analysl • 4 AnalySI -5 

Hrs 

BEST AVAILABLE COPY 

. ,·.-. ··: .. ,'. \'. . 
. -~ : ;. •.. '. ' 

58-2 
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,· 
.. ~ 
.,':''.<J Identity 1: SST1 Identity 2: Quality Control 

} Task name : TWC93 
3:19 PM June 14; 1993 WHC·SD·WM-OP-045 

REV 1 · ··:(; Sample Weight : 1.0000 Solution Volume : 1.00 
. :\ On-Peak Integrations : 3 Off-Peak Integrations : 

••••-••••••••••••••••••••••••••-a••••••••••••••••••••••••••••--••••••• 

~ 
Mean 
s.o. 
% R.S.D. 

Mean 
s.o. 
% R.S.D. 

....... · 
: .. ~_.·: .. . ~:~ 

'fu: 
. ,~ M~an 
, t':'~.o. 
'.,1~• 

0¾ R.S.D. 
1·~· 
.:0, 

,.,'~. 
'.'t,,~ 
::~ Mean ,••···., 

. ·::. ~ S.D • . }•,-: . .:.,: 
,._..;-}· 

%-R.S.D. ,,:·- 'i.•"i 

!;:~ 
• 

·:..t 
Mean :J 
S.D. 
% R.S.D. 

.. 

-· . ~. ·.-

Zr "\J Sr Bi Si Al Li '\/Ni 

(ppb) (ppb) Cppb) (ppb) (ppb) (ppb) (ppb) 
-2L 722 9707.952 -571.462 -7.599 -103.076 9670.752 4859.863 

1.986 16.628 17.039 0.857 8.305 12.005 11.233 
9.141 0.171 2.982 11.281 8.057 0.124 0.231 

'v ......., 
'Ver Fe Ca Nd u Ce Sm 

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 
4793.250 9636;878 4839.810 59.906 490.942 111.278 ·887.724 

8.120 13.545 6.124 11.262 36.701 8.429 6.407 
0.169 0.141 0.127 18.799 7.476 7.575 0.722 

"" "-'Na p s Mg As Mo Se 
(ppb) (ppb) (ppb) (ppb) (ppb) . (ppb) (ppb) 

15.311 104.309 4787.767 0.346 9573.482 -8.717 1328.230 
35.986 11.574 8.584 5 .115 17.551 2.179 20.056 

235.030 11.096 0.179 1479.704 0.183 24.999 1.510 

Pb Ti 
"v 

Cd B K 
v \.,Sb · Mn 

(ppb) (ppb) Cppb) Cppb) Cppb) (ppb) (ppb) 
7.480 ~0.112 9513.486 4761.254 4683.008 4792.644 4722.916 

12.060 1.012 6.518 4.460 33.635 9.790 38.180 
161.247 588.049 Oa069 0.094 0.718 0.204 0.808 

Tl 
(ppb) 

18.125 
19.465 

107.390 

SIGNATURE BELCW REPRESENTS CHEMICAL TECHWLOGIST/CBF.MIST THAT · 
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGF.S 5$.3• 'ID 5q&J 

. . . ...... ·'.' ... : . 

VA_,V-Jt; 

;(3975'"-& 

&/;1 /43 

La 
Cppb> 

9.367 
7.145 

76.272 

\, Ba 
(ppb) 
9694.698 

13.718 
0.141 

Ag 

(ppb) 
-0.697 
1.052 

151.012 

Be 
(ppb) 

-0.180 
0.412 

229.129 , 

583 
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.·Identity 1: SST2 Identity 2: Quality Control 3:22 PM June 14, 1993 
rask name : TWC93 WHC·SD-WM•DP-045 
Sample Weight : 1.0000 Solution yolume: 1.00 REV 1 
On-Peak Integrations : 3 Off-Peak Integrations 1 .. 
----------------------------------------------------------------------

Zr Sr Bi Si Al Li Ni La 

• 
(ppb) Cppb) Cppb) (ppb) (ppb) (ppb) Cppb) (ppb) 

Mean 3.085 1.262 3349.224 17.641 336.783 ·0.558 9.802 4990.565 
,:.~:, 

0.917 0.234 11. 765 1.545 6.978 0.000 3.925 25. 760 ·s.o. 
% R.S.O. 29.716 18.559 0.351 8.760 2.072 0.000 40.040 0.516 

Fe Ca Cr '-I Nd u Ce "'sm Ba 
(ppb) Cppb) Cppb) (ppb) (ppb) Cppb) (ppb) Cppb) 

Mean -1.597 113.113 3.118 4906.583 3257.726 4884.416 4971.279 -1.134 

S.D. 4.D43 0.698 4.356 45.261 63.569 6.929 21.548 0.117 

% R.S.D. 253.191 0.617 139.717 0.922 1.951 0.142 0.433 10.345 

• -):'i~- p s Mg As Na Mo Se \., Ag 

'_::i~ Cppb) (ppb) Cppb) (ppb) (ppb) Cppb) Cppb) (ppb) 

Me~n -60.660 8.405 2.975 70.859 40.078 -2.516 89.458 4550.144 
•••• • j • ::~.j_::~-~\~-- s.o. 27.702 10.356 0.112 6.336 6.456 1.122 20.089 23.845 

-:-:Ctt-! 
% R.S.D. 45.668 123.222 3.765 8.942 16.108 44.612 22.456 0.524 ,oom 

·.•.~ 

:~:;SE: '--' Pb Ti Cd B K Mn Sb Be 

JS3 Cppb) (ppb) (ppb) (ppb) Cppb) Cppb) Cppb) Cppb) 

.:-::;·.~-'., . !lean 4786.923 -0.691 2.568 -1.929 ·123.285 0.060 45.297 2.248 

. -~-;~t ~ s.o. 58.530 0.519 2.099 I 3.974 42.895 0.415 88.368 0.412 •:"\'.;·3 
;-,•:.J.··.": % R.S.D. 1:223· 75.073 81. 729 206.050 34.793 691.889 195.087 18.330 

·--.~ ::• !, 

Tl 
Cppb) 

Mean 117.026 
S.D. 9.249 
%.R.S.D • 7.904 

• 

. -.· --~ 
584 
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I_1entity 1: SST3 Identity 2: Quality Control 
Task name: TYC93 
Sample Yeight : 1.0000 Solution Volume: 

··:···:·:. :•on-Peak Integrations : 3 Off-Peak Integrations 
.. :·, ... · .~. 

•.-:.·_ '•.• 

3:25 PM June 14, 1993 

1.00 

. -,---~----------------------------------------------------------------

.• ·-~ 'i 

)i-;; 

Hean 
s.o. 
% R.S.D. 

Hean 

% R.S.D. .. 

Jlean 
s.o. 
% R.S.D. 

Me'an 
s.o. 
% R.S.D. 

Hean 
S.D. 
X R.S.D • 

.. . 

'...i Zr 

(ppb) 
9670.302 

19.308 
0.200 

Fe 
(ppb) 

3.809 
1.490 

39.108 

......, 
p 

(ppb) 
10487.349 

173.001 
1.650 

Pb 
(ppb) 
-96.583 

": 
7.182 
7.436 

~Tl 

(ppb) 
4714.923 

24.221 
0.514 

Sr 
(ppb) 

1.360 
0.024 
1.786 

Ca 
(ppb) 
-12.063 

0.097 
0.802 

....., s 
(ppb) 
4754.689 

17. 913 
o.3n 

v 
Ti 

(ppb) 
4800.926 

10.517 
0.219 

Bi -.,, Si '-'AL 
(ppb) (ppb) (ppb) 

97.371 10087.342 4660.797 
14.955 20.856 15.018 
15.359 0.207 0.322 

Cr Nd u 
(ppb) (ppb) (ppb) 

10.387 -68.184 2291.064 
4.571 13.066 34.880 

44.003 19.162 1 .522 

Mg 'v 
As Na 

(ppb) (ppb) (ppb) 
3.234 4788.340 66.131 
0.112 36.417 4.188 
3.464 0.761 6.333 

'V Cd B K 
(ppb) (ppb) (ppb) 

-7.437 -0.851 -29.643 
0.449 4.345 10.578 
6.034 510:686 35.684 

WHC-SD-WM-DP-045 
REV 1 

Li Ni La 
(ppb) (ppb) (ppb) 

0.908 83.475 0.013 
0.654 2.971 2.700 

72.055 3.559 21095.030 

Ce Sm Ba 
(ppb) Cppb) (ppb) 

4.071 -174.768 0.254 
9.601 8.475 0.206 

235.853 4.849 81.042 

"'4 
Mo Se Ag 

(ppb) (ppb) (ppb) 
9621.239 3440.761 267.182 

14.319 48.522 8.389 
0.149 1.410 3.140 

Mn Sb "vBe 

(ppb) (ppb) (ppb) 
2.458 152.582 9849.805 
0.260 85.508 22.049 

10.561 56.041 0.224 

585 
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.• -~ 
Identity 1: 1 M HN03 Reag Blank Identity 2: Direct 
·ask name : T\./C93 
,ample \./eight : 1.0000 Solution Volume : 1.00 

On-Peak Integrations : 3 Off-Peak Integrations 1 

• 

Mean 
S.D. 
% R.S.D • 

Mean . 
S.D. 

% R.S.D. 

Mean 
S.D. 
% R.S.D. 

Mean 
.s.o. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

~: 

Zr 
(ppb) 

22.021 
25.306 

114.920 

Fe 
(ppb) 

-7.617 
3.710 

48.710 

p 

(ppbl 
-32.670 
23.991 
73.433 

Pb 
(ppb) 

62.165 
45.694 
73.504 

Tl 

(ppb) 
312.810 
404. 701 
129.376 

Sr Bi 
(ppb) (ppb) 

1.640 104.557 
2.306 53.983 

140.605 51.630 

Ca Cr 
(ppb) (ppb) 

0.282 6.464 
0.335 11.014 

118.981 170.394 

s Mg 
(ppb) (ppb) 

-1.609 0.323 
25.023 0.224 

1554.809 69.282 

Ti Cd 
(ppbl (ppb) 

7.390 1.135 
7.934 3.632 

107 .371 319.930 

;·. 1-·.· 

3:27.PM June 14, 1993 

Si Al 
(ppb) (ppb) 

69.851 72.274 
42.953 85.743 
61.492 118.636 

Nd 
(~ (ppb) 

10.592 1111.280 
111.790 1180.624 

1055.422 106.240 

As Na 
(ppb) (ppbl 

-7.950 67.868 
14.567 78.390 

183.230 115.503 

B K 

(ppbl (ppbl 
6.070 55.857 
5.460 234.707 

89.953 420.196 

WHC-SD-WM-DP-045 
REV 1 

Li Ni La 
(ppb) (ppb) (ppb) 

3.246 12.622 23.399 
6.960 9.058 18.903 

214.394 71. 767 80.785 

Ce Sm Ba 
(ppbl (ppb) (ppbl 
176.883 112.819 4.889 
219.205 243.130 5.253 
123.927 215.505 107.447 

Mo Se Ag 
(ppb) (ppb) (ppb) 

-4.763 39.319 40.938 
6.708 34.583 13.642 

140.837 87.954 33.324 

Mn Sb Be 
(ppb) (ppbl (ppb) 

0.869 24.969 2.608 
1.350 5.175 1.176 

155.273 20.726 45.092 
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-~ 
· .. Identity 1: R3975 Dig STD 1-100 Identity 2: 13N10B, 14N10B,21B48B 

Task name: TWC93 
Sample Weight : 1.0000 Solution Volume: 1.00 
On-Peak Integrations: 3 Off-Peak Integrations 

Zr Sr Bi Si 
Cppb) (ppb) (ppb) (ppb) 

Mean 595.231 415.554 400.557 2512.116 
S.D. 2.172 1.287 22.570 6.598 
% R.S.D. 0.365 0.310 5.635 0.263 

Fe Ca Cr Nd 
(ppb) (ppb) (ppb) (ppb) 

Mean 220.165 760.945 206.892 431.025 
S.D. 7.908 1.653 1.708 12.170 

.1' R.S.D • 3.592 0.217 0.825 2.824 • 
p s Mg As 

Cppb) (ppb) (ppb) Cppb) 
Mean 663.066 317.300 243.835 292.077 
S.D. 23.991 3.057 0.624 2.159 
% R.S.D. 3.618 0.963 0.256 0.739 

Pb Ti Cd B 
Cppb) Cppb) (ppb) (ppb) 

Mean 511.864 295.605 398.661 328.558 
S.D. 32.694 1.272 2.122 2.052 

" R.S.D. 6.387 0.430 0.532 0.624 

• 
Tl 

(ppb) 
Mean 266.387 
s.o . 18.499 

" R.S.D. 6.944 

. ; -.:··.-. '~ '. ' . 

3:29 PM June 14, 

Al Li 
Cppb) (ppb) 
471.360 416.793 

5.479 0.242 
1.162 0.058 

u Ce 
(ppb) Cppb) 
411.021 472.904 
82.595 12.081 
20.095 2.555 

Na Mo 
(ppb) (ppb) 
831. 714 586.646 

9.099 1. 733 
1.094 0.295 

K Mn 
(ppb) Cppb) 
289.962 204.802 
31.339 1.551 
10.808 0.757 

••a•••--••••••-----••••-•••••••••-•-•-•-•••---••••••-•-•-••-•-••-•-••-

t 

1993 

WHC-SD-WM-OP-045 
REV 1 

Ni La 
Cppb) (ppb) 
213.265 495. 794 

4.655 5.401 
2.183 1.089 

Sm Ba 
(ppb) Cppb) 
384.685 426.330 

12.713 1.390 
3.305 0.326 

Se Ag 
(ppb) (ppb) 
258.594 145.274 
16.334 0.865 
6.317 0.595 

Sb Be 
(ppb) (ppb) 
185.332 589.429 
59.875 I 0.947 
32.307 0.161 
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Isentity 1: R3976 Sam SB-77A Identity 2: 0.0731g in .05 L 
Task name: TWC93 
Sample Weight : 1.0000 Solution Volume: 1.00 
On-Peak Integrations : 3 Off-Peak Integrations 

··. ·-... :. 

3:33 PM June 14, 1993 

•. ..;jzr '-lsr Bi ---...,Si \r,Al Li 
(ppb) Cppb) (ppb) (ppb) Cppb) (ppb) 

Mean 4536.657 156.486 -3839.344 49167.781 362529.944 26.702 
S.D. 24.253 0.868 46.685 362.628 1917.990 0.160 
% R.S.D. 0.535 0.555 1 .216 0.738 0.529 0.599 

Fe '-'ca '-' Cr v Nd u Ce 
Cppb) (ppb) Cppb) (ppb) (ppb) Cppb) 

Mpn 465768.217 7615.853 2795 .146 1929.284 1125924.798 -3648.188 
S.D. 2136.921 34.487 13.032 84.953 4761. no 49.032 
% R.S.D. 0.459 0.453 0.466 4.403 0.423 1.344 

vp 'v '\.,., Mg v As '\., Na s '-'Mo 
(ppb) (ppb) (ppb) (ppb) Cppb) (ppb) 

Mean 6380.903 7803.204 4037.958 165.914 833.451 92.832 
S.D. 142.101 31.012 19.696 18.228 10.243 5.571 
~ R.S.D. 2.227 0.397 0.488 10.986 1.229 6.001 

'-.) 
Pb 'v Ti '-"cd B K 

v 
Mn 

Cppb) Cppb) (ppb) (ppb) (ppb) Cppbl 
Mean 4638.794 519.566 389.733 -279.376 633.996 1945.020 
S.D. 4b.681 2.155 2.615 9.334 43.327 12.347 

"" R.S.D. 0.877 0.415 0.671 3.341 6.834 0.635 

'v Tl 

Cppb) 
Mean 4379.870 
S.D. 118.399 
¾ R.S.D. 2.703 

: . ... 

WHC-SD-WM-DP-045 
REV 1 

°"1 Ni La 
(ppb) (ppb) 
395.226 -328.949 

2.644 8.101 
0.669 2.463 

Vsm "ea 
Cppb) (ppb) 

12255.270 472.657 
52.927 2.949 
0.432 0.624 

"'se \,,Ag 

Cppb) Cppb) 
1034.749 277.466 

44.138 8.572 
4.266 3.089 

"sb 
\,. 

Be 
(ppb) Cppb) 
2976.996 115.728 

52.957 0.779 
1.779 0.673 
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.,Identity 1: R3976 Sam SB-77A Identity 2: 0.0731g-.05L-1ml-5ml 
Task name: T\JC93 
Sample \Jeight : 1.0000 Solution Volume: 1.00 
On-Peak Integrations : 3 Off-Peak Integrations 

Zr Sr Bi Si 
(ppb) (ppb) Cppb) (ppb) 

Mean 760.075 26.357 -1608. 705 8155.058 
S.D. 5.104 D.212 16.297 36.896 

•% R.S.D. 0.672 0.803 1.013 0.452 

'vFe Ca Cr Nd 
Cppb) (ppb) Cppb) (ppb) 

Mean 80669.818 1317.841 474.129 306.981 
S.D. 299.092 5.420 2.226 6.419 
% R.S.D. 0.371 0.411 0.469 2.091 

p s Mg As 
.it· Cppb) Cppb) Cppb) Cppb) 

Mean 982.945 1248.994 687.524 24.541 
S.D. 36.647 2.908 2.532 18.904 
¾ R.S.D. 3.728 0.233 0.368 77.028 

· Pb Ti Cd B 

Cppb) (ppb) Cppb) Cppb) 
Mean 817 .150 85.687 68.864 -48.841 
S.D. 5.743 0.585 2.498 0.614 
¾ R.S.D. 0.703 0.682 3.628 1.256 

Tl 

• Cppb) 
Mean 789.151 
S.D. 27.968 
,:; R.S.D • 3.544 

3:57 PM June 14, 1993 

WHC-SD-WM-DP-045 
REV 1 

"'AL Li Ni La 
Cppb) Cppb) Cppb) Cppb) 

60418.662 3.490 67.965 -48.318 
276.088 0.527 5.182 0.000 

0.457 15.099 7.625 0.000 

u Ce Sm Ba 
(ppb) (ppb) Cppb) Cppb) 

188175.521 -586.371 2046.401 78.848 
818.096 4.800 22.019 0.588 

0.435 0.819 1.076 0.745 

Na Mo Se Ag 
Cppb) (ppb) (ppb) Cppb) 
147.572 9.796 211. 798 41.837 

5.799 2.035 14.509 1.537 
3.930 20.779 6.850 3.674 

K Mn Sb Be 
Cppb) (ppb) Cppb) Cppb) 
112.856 329.896 497.023 18.524 
30.126 1.142 56.725 0.467 
26.694 0.346 11.413 2.522 
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Identity 1: R3976 Spk SB-77A Identity 2: 1ml-5ml (std 1ml ea) 
Task name: TUC93 
Sample Ueight : 1.0000 Solution Volume: 
on-Peak Integrations : 3 Off-Peak lnteg·rations 

Mean 
s.o. 
% R.S.D. 

Mean 
s.o. 
% R.S.D. 

Mean 
s.o. 
% R.S.D • . . . ·. 
Mean 
s.o. 
% R.S.D. 

_:.\~-)t:·i S.D. 

-% R.S.D • 

. . 

Zr 
(ppb) 
2387.669 

14.156 
0.593 

Fe 

(ppb) 
83105 .143 

324.996 
0.391 

p 

(ppb) 
2866.233 

66.066 
2.305 

Pb 
(ppb) 
1618.325 

19.573 
1.209 

Tl 

(ppb) 
1529.901 

0.000 
0.000 

Sr Bi 
Cppb) (ppb) 
1656.144 -8. 758 

4.817 29.945 
0.291 341.919 

Ca Cr 
(ppb) (ppb) 
3670.603 1312.072 

17.059 10.425 
0.465 0.795 

s Mg 
(ppb) Cppb) 
2102.501 1520.702 

27.074 4.754 
1 .288 0.313 

Ti Cd 
(ppb) (ppb) 
895.888 1651.655 

3.846 4.'.143 
0.429 0.251 

. : --: :- .. 

1.00 
1 

Si 
(ppb) 

10165.782 
47.569 
0.468 

Nd 
Cppb) 
1153.664 

25.999 
2.254 

As 
Cppb) 
844.086 
14.701 
1.742 

B 

(ppb) 
753.720 

6.540 
0.868 

'I l 

4:03 PM June 14, 1993 

Al Li 
(ppb) (ppb) 

62481.703 1654.154 
198.432 6.186 

0.318 0.374 

u Ce 
(ppb) (ppb) 

192300.959 280.090 
747 .053 13.364 

0.388 4.771 

Na Mo 
Cppb) Cppb) 
1793.758 1628.732 

11.081 3.280 
0.618 0.201 

K Mn 
(ppb) Cppb) 
802.959 1142.839 
45.016 2.149 
5.606 0.188 

WHC-SD-WM-DP-045 
REV 1 

Ni La 
(ppb) (ppb) 
893.592 779.543 

3.404 0.000 
0.381 0.000 

Sm Ba 
(ppb) (ppb) 
2635.445 1712.870 

23.594 6.484 
0.895 0.379 

Se Ag 
(ppb) (ppb) 
979.930 862. 745 

6.447 7.343 
0.658 0.851 

Sb Be 
(ppb) (ppb) 
1443.388 1657.056 

48.032 4.441 
3.328 0.268 

5.90 
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• Identity 1: HN03 Reag Blank Identity 2: Direct 
••.,ask name : TIJC93 

Sample IJeight : 1.0000 Solution Volume: 
On-Peak Integrations : 3 Off-Peak Integrations 

Mean 
S.D. 
% R.S.D. 

Mean 
S.D. 
% R.S.D. 

., 

Mean 
S.D. 
% R.S.D. 

Mean 
s.o. 
% R.S.D • 

• 

Mean 
s.o. 
% R.S.D. 

• 

.,. 

Zr 
(ppb) 

2.351 
1.165 

49.561 

Fe 
(ppb) 
-10.074 

6.849 
67.989 

p 

(ppb) 
-44.666 
11.995 
26.856 

Pb 
(ppb) 

5.356 
13.547 

252.933 

Tl 
(ppb) 
-36.371 

9.249 
25.431 

Sr Bi 
(ppb) Cppb) 

0.224 11.970 
0.128 8.305 

57.282 69.380 

Ca Cr 
(ppb) (ppb) 

-0.221 0.579 
0.000 1.708 
0.000 294.893 

s Mg 
Cppb) (ppb) 
·19. 712 0.194 

7.338 0.194 
37.228 99.999 

Ti Cd 
(ppb) Cppb) 

0.130 -0.778 
0.075 1.655 

57.438 212.536 

4:10 PM June 14, 1993 

1.00 

Si Al 
Cppb) (ppb) 

-3.145 15.114 
4.943 6.580 

157 .181 43.537 

Nd u 
Cppb) (ppb) 

3.764 144.619 
18.785 36. 701 

499.093 25.378 

As Na 
(ppb) (ppb) 

0.346 18.077 
7.644 4.855 

2211.094 26.860 

B K 

(ppb) (ppb) 
-2.836 -102.928 
1.747 10.578 

61.579 10.277 

WHC-SD-WM-DP-045 
REV 1 

Li Ni La 
(ppb) (ppb) (ppb) 

0.384 5.924 6.249 
0.105 3.304 2.700 

27.270 55. 765 43.213 

Ce Sm Ba 
(ppb) (ppb) (ppb) 

16.071 2.778 0.489 
6.350 8.918 0.135 

39.513 321.066 27.712 

Mo Se Ag 
(ppb) (ppb) (ppb) 

-2.067 22.606 0.002 
0.467 7.231 0.692 

22.595 31.988 29729.747 

Mn Sb Be 
(ppb) (ppb) Cppb) 

-0.240 -17 .945 0.270 
0.052 50.289 0.156 

21.658 • 280.247 57.735 

591 



Identity 1: SST1. 
Task name: TIJC93 
Sample Weight: 

·,:.·~ 

Identity 2: Quality Control 

1.0000 Solution Volume: 
On-Peak Integrations: 3 Off-Peak Integrations: 

Mean 
S.D. 
% R.S.D. 

• 
M~l!_n 
SoD, 
¾ R •. S.Do 

.... 

Mean 
S.Do 
% R.S.D. 

Mean 
S.D. 
¾ R.S.D. 

Mean 
.S,D. 
¾ R.S.D. 

... 

Zr 
(ppb) 

0.002 
24.654 

1099060.313 

Fe 

(ppb) 
4840.059 

150504 
0.320 

p 

(ppb) 
. -12.678 

36.647 
289.057 

Pb 
(ppb) 

41.990 
52.763 

125.656 

Tl 

(ppb) 
367.307 
363.361 
98.926 

Sr Bi 
(ppb) (ppb) 
9741.066 -508.171 

63.856 . 50.270 
0.656 9.892 

Ca Cr 
(ppb) (ppb) 
9695.360 4886.888 

570083 48.246 
00589 0.987 

s Mg 
(ppb) (ppb) 
126.648 4820.429 
17.788 29.320. 
14.045 0.608 

Ti Cd 
(ppb) Cppb) 

5.661 9653.310 
70214 150.816 

127.429 10562 

,•·;,: 

_4:12 PM June 14, 1993 

1.00 
1 

Si 
(ppb) 

27.291 
44.628 

163.528 

Nd 
(ppb) 

72.803 
760576 

105.182 

As 
(ppb) 

18.320 
30168 

17.293 

I! 
(ppb) 
4792.396 

12.S,1 
0.262 

Al 
(ppb) 
-75.851 
85.905 

113.256 

u 
(ppb) 
1564.165 
1119.843 

71.594 

Na 
(ppb) 
9545.499 

67.821 
00711 

K 
Cppb) 
4878.435 
188.465 

3.863. 

WHC-SD-WM-DP-045 
REV 1 

Li Ni La 
(ppb) (ppb) (ppb) 
9602.339 4929.447 23.399 
185.008 69.299 15.035 

1.927 1.406 64.256 

Ce Sm Ba 
Cppb) (ppb) (ppb) 
278.490 -785.081 9733.594 
216.951 2480210 75.122 
77.903 31.616 0.772 

Mo Se Ag 
. (ppb) (ppb) Cppb) 

-3.864 1379.706 13.681 
5.567 78.097 12. 751 

144.065 5.660 93.206 

Mn Sb Be 
(ppb) Cppb) (ppb) 
4843.156 4789.546 0.899 

30.184 109.747 1.021 
0.623 2.291 113.578 

592 
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Identity 1: SST2 Identity 2: Quality Control 4:14 PM June 14, 1993 
Task name: TIIC93 WHC-SD-WM-DP-045 
Sample lleight : 1.0000 Solution Volume: 1.00 REV 1 
On-Peak Integrations : 3 Off-Peak Integrations 
--a---•••-•-••--•••-•••••••-•••••-••••-•••••••-••-••••---•--••••-=-•--

Zr Sr Bi Si Al Li Ni La 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 11. 745 2.411 4146.295 32.735 370.976 2.199 1.060 5007.714 
S.D. 2.260 0.665 14.606 2.227 7.755 0.735 2.750 12.375 
% R.S.D. 19.240 27.596 0.352 6.803 2.090 33.446 259.425 0.247 

·-~ 
Fe Ca Cr Nd u Ce Sm' Ba 

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 
Mean 2.703 115.906 5.771 4823.128 3307.200 4962.82.1 5010.117 0.254 
S.D. 5.230 0.730 1.399 62.842 28.733 13.364 12.509 0.591 

.l, R.S.D. 193.469 0.630 24.240 1.303 0.869 0.269 0.250 232.297 

p s Mg As Na Mo Se Ag . (ppb) Cppb) (ppb) (ppb) (ppb) Cppb) Cppb) (ppb) 
Mean -8.680 20.345 3.622 106.461 21.165 -0.629 17.258 4411.662 
S.D. 31.737 7.028 0.224 10.892 3.522 1.021 20.189 67.748 
% R.S.D. 365.654 34.547 6.186 10.231 16.639 162.325 116.984 1.536 .. 

Pb Ti Cd B K Mn Sb Be 
(ppb) (ppb) (ppb) Cppb) (ppb) (ppb) (ppb) Cppb) 

- Mean 4816.125 0.908 1.960 2.269 -107.000 1.259 98.375 3.507 
S.D. 50.427 0.714 0.807 0.937 19.632 0.270 46.577 0."-156 
% R.S.D. 1.047 78.621 41. 140 41.307 18.347 21.427 47.346 4.441 

Tl 

(ppb) 
Mean 179.597 
S.D. 18.166 

.% R.S.D. 10.115 ,.. 

•••---•-a•ma••••••a-oe•G••o••••••-•••ooom••o•oaaoa--a•m••D••m••-•aao•• 
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..... ~.r;lentity 1: SST3 Identity 2: Quality Control 4:16 PM June 14, 1993 WHC-SD-WM-DP-045 ,· T\.IC93 ·Task name : 
Sample \./eight : 1.0000 Solution Volume: 1.00 REV 1 
On-Peak Integrations: 3 Off-Peak Integrations 1 

----------------------------------------------------------------------
Zr Sr Bi Si Al Li Ni La 

(ppb) Cppb) (ppb) Cppb) (ppb) Cppb) Cppb) (ppb) 

Mean 9658.118 1.598 39.885 10005.686 4683.119 0.908 82.558 1.572 

S.D. 18.747 0.084 14.385 19.362 8.413 0.277 4.597 7.145 

•% R.S.D. 0.194 5.263 36.066 0.194 0.180 30.527 5.568 454.526 

.. .. Fe Ca Cr Nd u Ce Sm Ba 

Cppb) (ppb) (ppb) Cppb) Cppb) (ppb) Cppb) Cppb) 

Hean 14.006 -5.025 16.156 ·74.380 2325.316 14.471 ·184.015 1.017 

S.D. 2.052 0.349 2.644 22.061 32.959 1.386 16.645 0.237 

4% R.S.D. 14.652 6.942 16.364 29.661 1.417 9.576 9.045 23.316 

p s Mg As Na Mo Se Ag 

Cppb) Cppb) Cppb) Cppb) (ppb) (ppb) Cppb) (ppb) 

Mean 10619.299 4804.374 4.851 4806.660 46.639 9666.261 3432.739 98.847 

.s.D. 203.923 42.758 0.000 16.076 1.737 30.849 18.198 17.291 

_% R.S.D. 1.920 0.890 0.000 0.334 3.724 0.319 0.530 17.492 

Pb Ti Cd B K Mn Sb Be 

• Cppb) Cppb) (ppb) Cppb) (ppb) Cppb) Cppb) Cppb) 

•li!ean -123.130 4809.006 -7.952 -1.418 ·117.178 3.957 267.772 9854. 750 

S.D. 36.228 7.767 1:066 2.195 27.538 0.450 62.102 23.761 

% R.S.D. 29.423 0.162 13.404 154.764 23.501 11.363 23.192 0.241 

.• . :~ 

Tl 

... Cppb) 
Mean 4751 .254 • S.D. 12.110 
~ R.S.D. 0.255 

.. 594 
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WESTINGHOUSE-HANFORD COMPANY ·t~L Cfs-c; 
222-S LABORATORY WHC-SD-WM-DP-045 . " 

ANAL YTlCAL BATCH REV 1 
Lab Segment Serial No. Customer ID: 

It 317t SJ- 77 Q. 
Analysis: 

Pr+ Sample Prep: 
tA.J._ d,;~ 

Instrument: ~J 1-. 1'667 Procedure/ Rev: L4 -s-• f -/ 0 I C /J-" J 
Technologist: St.11= /jJ ( f"'-L .t.:.) Date: /-lf-fJ . . Starting Time: /'r: o-1) Temperature ..2.J" C. 

Ending Time: /j; J.j Chemist: s. Cit4-,..r 
Comments: 

-

Description Lab ID ' . Description Lab ID 

kft 1.r-r .r.;. .r 11 
. -1 INITIAL LMCS CHECK STD 

2 REAGENT BLANK 12 

3 ·~ r;:9i-,vD 13 '" 
[· . 

4 C • D ~ ~'l71-f1~ 14 - - . 
5 15 

6 16 

7 1 7 

8 1a 
9 19 I .. 

10 20 

Standard Prim.iry Book No. Second Book No. Third Book No. and Final Vol. of 
"t'ype and Aliquot Vol. and Aliquot Vol. · · Aliquot Vol. Standard 

L r{C.j tr~rl r '"JJ.) . 

. 

I 
59' 

I 

. ... -._,,. 

I 

' 

; 

.. 
5: 

,\,i;oQ0-110 I 10~/'I 71 

·"'· 

. ' .. . ·- ... :·_. ___ -': . 
.. · ·•.·.:•,:,· ,-.--
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WHC-SD-WM-OP-045 
REV1 . 

TOTAL ALPHA ANALYSIS - ACID DIGESTION 

S.1111 No. S1mpl1 Pooni • 

R 3976.-8725 ·· BECHTOLD-1 
0111 DtJsu Time 111u1d Priaruy 

d.\ · ·131 9:47 ·· 24 
Oete1min111an MelflO<IIStandilfd Re1ull Un1t1 Cn11ve Code Re1un1 

AT LA-508-101 uCi/G Rec E13975 0 
Sample Si,e . Cu110mer 10 

? SB-77A 
Rema,~,. Q11cu111110n1, Rusu1t1· 

COUNT AS uCI/L 
USE 13,14,15 OR 16 ft/ 

$'. 33,v11::, .. G/ ~ :J. (,.5 -,I'()~ ~J 
' , . .,,.~ 

s,s-1:.,d:,(/... . 1- rt 
·---- - ?,7T-,/O_ .,._ ~ ·,,..,~z- - ~- IJ 

Jw.. J-:. 
Analyll •3 Analy>I • 4 An1lyll • ~ 

Dale Time Comp1e1ad 

:]': Jr 

~------

BEST AVAILABLE COPY 

-- . .,, ·. ~, ~- '. --

59G 
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WHC·SD-WM-DP;.045 
. REV 1 

TOTAL ALPHA ANALYSIS - ACID DIGESTION 

-:,-,.-------------,,-,,,-,--·,---·· '• . ·. ----,.u~ 

. /I/·. ,-o?d( ,_,,11,f ,J ~ .' flf'3'-'( £ 3?/ ?t-., .3? .;;~ 
I :·s;J._1./f,/s _ ,.3 _ i • • -· - •• -.-
. 30 

-;i&'l,16.J 
·Jo 

9 .;, '' <:a-l'l-9? ~ 

w&- •/ .. 
'/0 . 

. o<'//OiJ__ 
- /a 

'." '1 I> • 

····:: -: :• .. 
' . 

Alph Cflt1l4ti~a ., VR na 06-14-1993 1t 22:54:38 
ht Ill 2 ·he• IOU\ Alph ttf. : .2274 
Snplt siH : ,1 1l Di\Ltiaa : •1 

ftoacl I I · 

mm 

JO 

mm 

JO 

O.J : 5.ml[f02 1Ci/l dpb1 

• 0,3 • 5.!l78[t02 1Ci/l 11,h 

Al, .. CiluhliOI •r VR 01 06·14-lm il 2l:02:2l 
Dtl H 2 mi1c• 1out Al phi eff, : ,2063 
s .. ,11 silt : ,1 i •l lihliot .: I 

Raul I I 

264894 
a••••-•••••• - 0.7 : 5.7837[•02 1Ci/l 1lph 

10 

- t':Q~OS"-#1111..-Rmt I Z I, 

mon . .,. _________ 
- 0.7 • 5,2624£•02 1Ci/l al,h 

1G 

BEST AVAILABLE.COPY 

..... 

·.·-,, .'· 
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WHC-SD-WM-DP-045 
REV 1 

TOTAL ALPHA ANALYSIS - ACID DIGESTION 

5"1111 No. S1mplo Poml • Date Time loauao 

R 3975.-8~25 l\ECHTOLD-1 9:39 
De1erm1n1,11on Me1noa1S1ano1rd Charge Coou 

AT LA-508-101 E13975 
S..mple Size Customar 10 

?· Io ni.L STD 
Ramerks. C11cul•110n1. Aasulu,· 

S510 EV-CRB 
sTDtf t.r a s I RESULT/• 3~ -t,,-"Jo--

STD VAL/.~39/5-~ %RECW-,J,t.: 

An.1ly11 .. 4 Allalysl - !t 

Dalo 

(~ l'I-• '/-) .{'; /.f" 

BEST AVAILABLE COPY 

Priotlly 

24 
Reruns 

0 



•· .... -::a.! 

! 

WHC-SD-WM-OP-045 
REV 1 

TOTAL ALPHA ANALYSIS - ACID DIGESTION 

l '-l d. 11 
·-· 6 ,,./f/-'l ,J 

/17¥ _ , 3 
,/q_;;, 

_ijj;z;;_ -
30 

9 ~" t-1 y ... f 3 ve
,-, 11 - • 7 

-y_o 
Jiie.~-

.30 

.. --~-.-·--·-. --... "\ .,.----l!....__ •• , . 

Alpb~ Mcuhtioa hy VR on 06-14-1993 ii 22:05:39 
Del 114 2 -iad mat Upba eff, :· ,2274 
Suple size : 10 1l uiu\ioo i · 'j 

ftuant 11 

1m 
--- - O.l 1.2975£-02 11Ci/L alp~i 

JO 

Rouol I 2 

2175 
--- - D.J l,4l02E-02 1Ci/l ilphi 
JO 

Alphi Cilcuhtioo bJ VR 01 06-14-1993 al 22:0&:27 
Del H 2 -iDcb ,mt Alpha eff. : .20&3 
Suph sin : 10 al Dihtion : I 

Roun I I I 

1m 
------------· • 0.7 l.27'5£-02 uCi/l alpbi 

JO 

ftouAI I 2 

--·--·------- - 0,7 1,4149£-02 aCi/l alpba 
JO 

. ! 

BEST AVAILABLE COPY 

,'. -- --- --... . .--. -- .......... -----··-

·-·. ·_:,·:.--

5 9$-
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WHC-SO-WM-OP-045 
REV 1 

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002 

DETECTOR No. 14 
TIME ZERO DATE (HD) : 15897 

RADIONUCLIDE: Am-241 
HALF LIFE: 154497 DATE COUNTED (HD): 16973 
COUNT TIME: 5 lt:7-15"- 'l2-CPM BKG: 0.5 

CALIBRATED BY: RA JONES HD 0 = 09/25/44 

~ 
STANDARD SIZE DATE TIME COUNTS@ COUNTS@ COUNTS@ COUNTS@ 

ID 0 DEG. 90 DEG. 180 DEG. 270 DEG. 

36B40A8 1 03/16/91 87483 87372 87925 88316 

36B40B7 1 03/16/91 159352 158460 159108 159191 

36B40C7 l 03/16/91 230843 230757 230921 232459 

36B40A3 2 03/16/91 69454 69575 69518 69568 

36B40B3 2 . 03/16/91 128127 127361 127118 127197 

36B40C3 2 03/16/91 179974 179903 181057 180724 

36B40A6 5 03/16/91 69515 69809 69580 69692 

36B40B6 5 03/16/91 143043 143396 144729 141218 

36B40C5 5 03/16/91 197772 197178 197963 197369 

BEST AVAILABLE COPY 



· .... !.-·,. :. • _., f 

(; ' 
-WHC-~0-WM-OP-045 
- ·Rev 1 

STANDARD SIZE STD AVE DECAY DECAY CORR EFFICIENCY 
ID VALUE CPM CORR CPM 

36B40A8 1" 60570 17554 1.00 17639 002912 

36B40B7 1·n 109900 31805 1.00 31959 0.2908 

36B40C7 l" 159700 · 46249 loOO 46472. 002910 

AVERAGE, l" = 0~2910 +/- @951 0.0004 0.14 I ON 03/16/91 

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY 
ID VALUE CPM CORR CPM 

36B40A3 2" 61800 13905 1.00 - 13973 0.2261 

36B40B3 2" 110700 25490 1.00 25613 0.2314 · 

36B40C3 2" 161400 36082 loOO 36257 0.2246 

AVERAGE, 2" = 002274 +;-,. @951 0.0069 3.05 I ON 03/16/91 

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY 
ID VALUE CPM CORR CPM 

36B40A6 ·5n 59470 13929 1.00 13997 0.2354 

36B40B6 5" 109800 28619 LOO 28757 0.2619 

36B40CS 5" 160100 3951"4 1.00- 39705 0.2480 

AVERAGE, 5" = 0.2484 +/-r·@951 0.0260 10.48 I ON 03/16/91 

-------------------------------------------------------------------------NEW EFFS FOR DET 14 Am-241 l" = 0.2910 2" = 0.2274 
:~'F' 

5" = 0.2484 
~----~----------------------------------~~-----~----~--------------------

BEST AVAILABLE::CQPY 

.- 601 
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WHC-SD-WM-DP-045 
REV 1 

Lab Segment Serial No. 
{~ 

An.:1lysis: 

Instrument: 

Technologist: c'f 
Starting Time: { / 00 

Ending Time: (200 

- '',_~' . 

WESTINGHOUSE HANFORD CO,MPANY 

222·5 LABORATORY 

ANAL YTlCAL BATCH 
Cuscamer 10: 

-,7A--
Sample Prep: 

\ 

Procedure/ Rev: 

Date: G -r 
Temperature Z-::S OC-) 

Chemist: 
(_ ) 

Comments:--------------------------------

Description Lab ID .. Description Lab ID 

1 l2 2r,7c;-EB-ttl:\ 1 1 . ~ 

INITIAL LMCS CHECK STD 
2 REAGENT BLANK JVIA- 12 -:-

3 s~,-:;=, " 
Q ~en(,, - 87'tP 13 . 

4 
f 

14 

5 15 

6 16 

7 1 7 

8 1a 
9 19 I 

'. 
10 20 

Standard Primary Book No. Second Book Na, Third Book No. and F;nal Vol. of 
Type and Aliquot Vol. and Aliquot Vol. · · Aliquot Vol. Stand:Jrd 

r V111f' c..__ r- .-f-h-::V' . <T " . , ~Lop, :=:sx '(("I ·1d) --
qn R?.<;( '/{l f1Afl.J 

. 
.<n~ r"F" 

I . 

~- ·.-, ... 

I 
60 2.·' 

I 

.... 
. -······-·-- . ..,. ·-.·· ·····--.·--- . --------·-·· ·-······-·· 



-·-- - -~---- ~
·'. 

:- . ·,~· 

· .. ·.· 

WHC~SD-WM-DP-045 
REV1 

URANIUM ANALYSIS~ ACID DIGESTION 

' ,· 
5e,.,,1 No. &mple Point Cale Tim• IHullll 

R 3975.-8540 BECHTOLD-1 6- 7-93 9:39 
Methoa:sIano1ro Resull Un11s Charge Coae 

u LA-925-106 % RECOVERY E13975 
&mple SIZG Cu1tom•r ID 

? ,,/CO-ID ~.100~ STD 
Rem1rlls. CalcuIa110na. Resulla· 

Priority 

24 
Retun1 

0 

C'267 _lJFlC ~ Jtr-,i•f} 

ltE#,tt633 · REf~e~ ~y~ SUPER RUSH 
.SPIKE ID/VAL~7l13~~-25-'f/.e.J . -. . ··. . . 
SPIKE VOL. I~'"- u' .. 

Analysl •3 Analyll •4 An1ly1I • 5 

:N l.i JUOlo)C ei ,-;;sx;o·~ 
'"2 E-~ 

- .J,07 
6~7 --- ,l/::i'-.11 6-. l, 

BEST AVAILABLE COPY 

·····::--:,· .-.-. 

.,,,1 

. -· 

•.• 603 



.•..• _-1_·,. :.: ,·., ._.-:.·:.,· 

·-:-~~ 
.jt:5 

··-.···-·l 
- .:~·. :-_.t 

_.- .... 

WHC .. SO-WM-OP-045 
REV 1 

URANIUM ANALYSIS - ACID DIGESTION 

Serial No. Sample P01n1 Dale Time l•aued 

R 3976.-.8740 BECHTOLD-1 6- 7-93 9:47 
Del•rm1nAhon Method Standard RHull Unlll Charge Code 

u LA-925-106 G/G Rec· E13975 
S.mple Su:e Cu11omor 10 

? , ,oo- /0 - . ioO - ,o "---? • 560 .,.,,.J.__.> SB-77A 

Analyst• 1 Analy51 • 2 

rs Hrs 

Dole T1nu, C0mp1e1ed 

/ZCO 

BEST AVAILABLE COPY 

Pnonly 

24 
Reruns 

0 

. . - - . .. . .. ·. . 



·-:: ~- . ·. 

WHC:SD-WM-DP-045 
.. REV 1 

THIS PAGE INTENTIONALLY LEFT BLANK 

_,;:...., . 

.:.,.j'."_ 
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Instrument: 

Technologist: 

Ending Time: 

WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 

- '\'\ \-\ 

Procedure/ Rev: \,_.rr q L\ :)- \ O \ "Q_o_ v )j-

/q 

Chemist:· .,-

s 

Comments:------------------------------

Description Lab ID Description Lab ID 

11 

12 

13 

14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

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

~ lY'f <,) ~½W 0 l\r:ib~ '\ /. \~ 
+l\ ~; .\11 n/ lfll-. / 10DrJ 

I 

-
b-lJ'tl 

A-6000-881 (03/92) 



._..;; 

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION 

Sertll No. S1mpie Point 

R 3975.-3-111 EECHTOLD-1 
Det•rm1ni1110n Me1''IOdiSland1rd 

Pu 7 4 E/J LA-943-101 G/L 
Sample S,ie 

? oo--1tJ'Z..So 
Rem11rlls. Ca1cu1a11on1. Resu111 · 

ACID ADJ 

VOL ACID ,2.'2Z...ML fot1 Ji.JIO~ 

VOL H20 • "7 l.f'" mL 1./1.- C> 

s-tJ-#t3B13 

T1n1e Completed 

} 

:_J5~Z--1 
. /tJ 

I 
11 ;..o--- ... / 
/~ 

/OS..f" 

Dale Time Issued 

6- 7-93 9:47 
Charge Code 

E13975 
C"'110mer 10 

STD 

;,./?~s,,4:-1{ 

?/.S%. 

BEST AVAILABLE COPY 

,..! . 

WHC-SD-WM-DP-045 
REV1 

Pno11ty 

22 
Reruns 

1 

, .. 607 

::··_': .. _·,:.-: 

:,/'~- -, 



.. :· .... · ··.·,· .. · .. 
.·· ..... 

. _,,,•; !:._-·-· 

. _:•_.:·. 

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION 
WHC-SD-WM~DP-045 

REV 1 

-r,.5 /4.J . . -~r i1sy 
Senal No. Sample Point •• ., ~-- ,· : 

R 3976.-3411 BECHTOLD-1. '·• , 6-
Time lnued Prioruy 

9:51 22 
, . Oe1erm1nauon • . • Melhoc:USt• ncs• rd ;-. Reault Uml1 - •. 

.- . Pu -1Atlf. ·u.:.943~10i"<-.. ·G;r. .. :. :::-
Rerun1 

E13975 1 
Sample SoH Cu1tomer 10 

? .100. 111/- SB-77A 
Aem• ,-.s. C.1cu11110n1, Aesulls: 

ACID ADJ_ ._ . . . :._ . 

VOL ACID ·:~~-t"~l- ('~//Jld'J; _.·· .. ·. ·· 

VOL H20 , q7' "~ I/< 's:f1' "':~ ~ .~,,A";. ~ 
·, .-.- · . ·:··· --- .. supfu SUPER RUSH 

T,rne Carnplelld 

IDSS-

~/ ~-1?'?.J 
,4 

,965'~2-_~ 
,59 

1301 . 
. s-

Analyal ·5 

-
.ft .3~?~ - 3~/1 

. ,v 

j.1)/f y!I 

· :;.,,t.,1, :.t!l'i
-1,,;,z.,;" 

BEST AVAILABLE COPY 

/ 
/. 

,. 608 



:}i 
·-:~~

':'-::',r 

.. 

Peal-, 
ID 

1 
2 
3 
4 
5 
6 

. :•.'•' 

G E' N E R A L ,; L F" H ,-:i r:: N E R G y ,; N 

Peal-, 
In it. i ., l 
1549.6 

10839.4 
24.9 

3.1 
2.~ 5 

10.7 

R~v. J. ':1.0 

DATA REDUCTION 

SAMPLE 

R.EPORT 
WHC-SD-WM-DP-045 

REV1 
R3976-3411 A 

Fi 1,.~ nn 81:17934.!=;PC. 

Counted on: 6/1:5/93 @l3: 0 
Det.ector/Geom~t1•t1 mrn,hf•r: 7/ l 
Co1irrl, 'i:,i.111e: 900. 51:i'c: 

PE'(.1K ANALYSIS 

heisht F'eal-, <.•f.•n·t.e r · FWHM 
Final Initial F:i mil :i: n;i i •. i i~1 F.i ncil 

J.544,7 30~j • ';!(H ~iO~j • 28 •l :l6 • 000 9.6(,9 
10750,2 2:;2 • 4;i3 2:i:? • -t~:i3 20.000 9 • c=,::;7 

22.8 lit2o980 152.980 72,000 :?.()(l(l 

1 • <1 97.470 97.47() ~~4.000 :5:i.0()'.'; 
2.3 f!0.793 RO• 79::t 20.000 3.062 

t:I .• 1.. 29 • 3;~9 29.3J9 •lO • 000 ·,!~!. 0 ~j<; 

PEAK RESULTS 

Te$U 

Jni.t..i.e•l F.iriel 
8.0()() ::; '8',::::; 

:to.(){)() r,. 696 
:~6.0(l(l (> • 200 
.l::?,000 t·,!,(,05 
:l0,000 o.,~79 
~!(). 0()() ~!:1., 865 

I 

Peav, AEA Pee* C:1-!n 'i:, 1•1.1.i d Cor.,nt. HI' i . .i. Vi I,!,$ 

ID 
1 

2 

3 
4 
5 
, 

0 

. ·--~ ·-

Isotope 
Pu238 
Am241 
P•J239 
Pu240 
NP237 

u 238 

Freet. EXP• Obs, Jl:i r·r. FWHM Rcli,1:' t•/nr il/m 
0,1280 ~'j • 199 5,t.iOi' -o • ()()8 0,05 R;;2 • 47 :"i9~!6. ·u, 

5,480 ~.:507 -0.027 
_O • 8656 S,14~ 5 • 3 r.-•1 -0.02l o.os ~t62i, 72 2HU4~:i, :-i:l. 

~1.1-•}4 ~-j .1.64 -o • 1)20 
o-. 00-16 4.761 4,791 -0 .M.O 0 I 0:1 29,85 
0,0003 4,:530 0.26 .t • 9(> 
() • <)002 4.4!31 0.01 l,::i7 
0,0013 •1. 200 4.2l0 -o.o:to 0 • 3 0 8,2R 

DETF.CTOR CIH. t'BRAT!IJN 
Ener~YCMEV) ~ 4,072 + C0,0047)*Chann~l 

Ener~!:$. ran~~ (M~V): 4,072 TO 6,4i8 
Eff.ic.iP.nc•:1 ··· 0-.19~H CPM/DPM 

It.em 
Raw sPect r•Jm 
Smoothed 
Composite t'.it 
Re~.id1.11:!l~ 

TOTf.11 .. COUNT IIATA: 

Tot.ol 
98606.0 
98606,0 
97:":~'7, 0 

101<, .1 

10(). 000 
100.ooc, 

96.906 
- :,94 

:li'3.f!9 
9,io 
8 • <)4 

::;:=;.09 

ur,i/~d 
<>. ·u,71:-:-02 
O,:::"O'lE-02 
O.:l~OF-01 
o.1.:~oi:::-01 
o. i'92E-04 
0, .,:,9E-05 
0 •• V,;!E-05 
o, :?,rn1: -0,1 

-·-- ---··· -·-······ .. ·······-···------

BEST AVAILABLE COPY ... 609 

·- .. ··- ·- -· -·--•------: ,,.. . . .- .. ' '·.:·· . 

. ·. ·•' ._, .... . ,.,. 



1 

6 

,
\ .. I 

..,. ,., 

.,.. ,., 

4 
4 
4 
4 
3 

3 

LEGEND: 

e, ~ t ...... t 

t t !' 

WHC-SD-WM-DP-045 
REV 1 

····~"·": .................... 2 
t ••• ·'• ••ttt-+••··· ......... &tttfottt 

t- .. t t- .... t 

••• t + Q, •••• 

• + • • t + + • + > I• • + • • • t • t • • + t > + + + + + + > + + t • > • t • • + I· I 
ttt('ot,)tt • r- .. {- • .... ~ > 0, ~ 

• t •••• • • • 2. 

• 1 • 
.. .. • • • • • • 1 
.... + ... 

• 1 
> • 1 BEST AVAILABLE COPY 

,, . 610 



Raw l.lata D•Jml"' for AEA Sl"'e~t~um: 
J.:- 0. 

1.1 0 • 
21 
31 
41 
51 
61 
71 
81 
91 

101 
111 
121 
131 
141 
151 
161 
171 

;;~m 
! _:~{;~; ~· 2 21 
1;,-~ . ..,-1 ·--~- .,_., :r~Je 241 

I
'.:·.'-';~ ,! '") C" 1 

t}~:;:1 
;{_~271 

t-:l~ ;~;, 
:'?)~ 301 

;\{~ ~~ i 
:;--.,..· .. ; 

331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

6. 
5. 
1 • 

. 1 • 

1 • 
3. 
2+ 
4. 
5. 
4. 
7. 
6. 
3·1> 

10. 
7. 

1 ~:. 
17. 
21. 
48. 

176. 
1630. 
6.-',7i' • 
413. 

2 ..•. 
3. 
6. 
7. 

17 ,1 • 
77.5 • 
223. 

0. 
0. 
o. 
0. 
o. 
o. 
0. 
0. 
o. 
o. 
0~ 
o. 
o. 
o. 
0. 
o. 
o. 
0. 
o. 

o. o. ,'.). 
o. 0~ 1. 
6. 
-, 
I • 

3. 
1 • 
2. 
4. 
6. 
1 • 
4. .. 
I • 

6. 
6. 
s. 
9. 

1-0. 
16. 
16. 
25+ 
~9 • 

200 • 
1905. 
653!.5 ~-
199. 

3. 
4. 
4. 
9-'. 

203. 
842. 
135. 

0. 
o. 
o. 
0 •· 
o. 
o. 
o. 
0. 
o. 
o. 
0. 
0. 
0. 
o. 
0. 
o. 
o. 
o. 
o. 

9. 
8. 
'"' 4 t 

2. 
1 • 
3. 
1 • 
6. 
3. 
5. 
3. 
6. 
s. 

.11 • 
9. 

1<'1. 
22. 
33. 
41:-. 

236 • 
2285. 
,':-0',:0. 
120. 

"" .; . 
7. ... 
I • 

17. 
'2 ;)4 • 
900. 

86. 
o. 
o. 
0. 
0. 
0, 
o. 
o. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
o. 
0. 
o • 
'J. 

a. 
,:'\ . 
1 • 
l • 
0. 
1 • 
3. 
4. 
3. 
2. 
1 • 
7. 
9. .. ' 
I • 

6. 
.l :; • 
16. 
27. 
71 • 

314, 
2822+ 
~:i3~H) • 

55. 
3. 
0. 
s. 

21. 
298. 
955, 

47. 
o. 
0. 
0. 
0. 
0. 
0. 
o. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
o. 
o. 
0. 
o. 

8f-': SJ.1793,1 • SF'C 
0 • 0 •·· 
C• • 0 • 
3. 
3. 
3. 
.,., . 
0. 
o. 
4. 
4. 
1 • 
7. 
6. 
4. 
6• 
8 .• 
9. 

1. ~j. 

1 f. • 

'"'"" .t:~ t 

7;5 • 
39 l. • 

~;4 :;"1 9 

447,j. 
;? ,1 • 

1 • 
5. 
3 • _.,, 

..... .... . 
34 ;, • 
942. 

?. l • 
o. 
o. 
0. 
0 •. 
0. 
o. 
o. 
o. 
o. 
o. 
o. 
0. 
0. 
0. 
0. 
1 • 
o. 
0' 

6, 
4. 
1 • 
1 + 

j • 

6. 
2. 
4. 
1 • 
6. 
5+ 
4. 

;i. 0. 
4. 
6,. 

1, ·.~ • 

:I :I • 
39. 
69. 

,-- "" ,) ,7>V o 

3978. 
;"3,,7 .I.. 

:I :I • 
3. 
4 • 
5. 

30 • 
402. 
882, 

a. 
o. 
o. 
0. 
o. 
o. 
0. 
0. 
0. 
o. 
0. 
0. 
0.' 
0. 
0. 
0. 
0. 
0. 
0. 

BEST AVAILABLE COPY 

·":,·, 

o. 
,, . 
3·. 
2 0, 

o. 
2 a, 

1 • 
3. 
o. 
5+ 
5. 

0 > 

~ 0 

10 C'. 

• .! 
0 ". 

rL 
0 

l • 

·" . 
I ' ::E-). 
~ >C'. 
'WC a:.~• 

a:, 3 • 
• 0 3. 

4. :c 
3. ~ 

5 C· 

a. 
5. 

:i 2. 
:i l • 1.,. ,5. 
,n. 
89. 

707, 
•17 4 l • 
;!60~i • 

6. 
2. 
6. 

·,:o 
,"l • 

•18. 
478. 
728. 

4. 
0. 
0. 
0. 
0. 
0. 
o. 
o. 
0. 
o. 
o. 
0. 
0. 
0. 
ij. 

0. 
o. 
0. 
0. 

6, 
,1 • 
7'+ -l • 

. i ;-5 (-
1. 9, 
:1.9. 
--, 
,:'\ I a, 

1. O!.:i • 
83c>t 

!"•j ~-j , () ~ 

1. 6'.'i8. 
1. > 

(i '> 

.I :I • 
,,~' () . ,_ 
o,,. 

:12:-:) 
f.29 ,. 

-: . 
0. 
0. 
0 •. 
0. 
() ,. 
0. 
,'.). 

0. 
0 • 
0. 
0 • 
0. 
0 • ., . 
0. 
0. 
·o. 
0. 

() + 

'"' 7 • ..,. ., . 
,1 .. -. ~ . 
J • 
·1 • 
j • 

4, 
.~ . 
,:'\ . .. 
,.1. 

i' C, 

C' • 
:i:i.. 

5 '"· 
:i ~, " 

1. '\ ' 
:i.H, 
, -· "{ ,") C, 

106. 
110~. 
60l7, 
1.140. ..• 

,~· :-

3 t 

7 • 
9. 

:i. (i(i t· 
,.,. -, .., 
. ) l ,J;, t 

!:i<>:r • 
·2·. 
{) . 
0. 
0 + 

0. 
0. 
0. 
0 .. 
0. 
0. 
0. 
0. 
0. 
() . 
,,, . 
0. 
0. 
0. 
() . 

~": . 

0 • 
o·f-_ -·' . 
2 .. 
1 • 
0. 
1 • 
3 ~ 

1 • 

l • 
5. 
5+ 
6 ,t, 

9 • 
l ' 

6-. 
1::;. 
J. 7, 
28, 
42, 

1 •..• •• ,.t ,::. ... 

:i 395(, 
c,383, 

op 

\~ ?~. 
6. 
3. 
"" ~. 
0 , . 

117 ,. 
6 <) 4 + 

307. 
0. 
0. 
o,. 
0. 
0 ' 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
o. 
0. 
,j .. 

0. 
~ v. 
0. 
o. 
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:,::·J{)Y/ 
••• ·~.' • • • • -. -, • ' '. ~- i. • • 

f. t~. 

G E N E R A L ALPH1:'\ F.>N F. R G Y i:'1 N A I .. Y 
~-=:ev. :t..1.0 

DATA REDUCTION REPORT 

l3AMF'I..E 

WHC .. SD-WM-DP-045 
AEV1 

ST' A\ /AILABLE COP'l.,!F:3976-3411 B BE /-\VI""\ Fi l.r~ IDZ '."?f.181.:'i4.SF'C 

Counted on: 6/15/93 @13: 0 
Detector/Geomet,r.-\'- numht1i•~ 6/ l 
CotJnt . . . 

l,:1.111e. 900 ,. Sec 

PE1:'\K ANALYSIS 

Peak Peak heisiht Peak t.'b0 1"1tt"l' FWHM f ;;;;:1..1 

ID Initial Final. Initial F.i n,,d. J.1ti i".l,::J F :i na :i. :rn.i t. :i .- : J 

l 1.7:;4.6 1746.1. ;rn 4 • 9 •lO ;,o <} • 940 ~!O • 000 l O • 4 :i~.i :t.0.0(}(j 
2 12063.7 12071 .5 2;,1;2.902 23?. 9(j') 20.000 .1 0 • l ,1? ).()1-000 

3 17.5 15 • l 1::iS.40•1 .1 5~ • 40•1 ::57 • 000 ;,: • 0 ()() ;.~n ,. ,-;,r:,c, 
4 ,., -,_ . .) ().() 13;j. 148 1.3:-; • 1. 48 :t •'::I. 0()() 1.6.16<} 8.000 
5 2+6 2.3 121.297 121 ,297 36.000 2 • .17,:, :I 8. 000 
6 1.4 1 • 4 f.,7.982 67, 98:'.'.: :12.000 :i. .706 f.,' {)()\1 

7 4.8 4.1 29.228 ·29. 2::8 :lf>.0()0 6 • 9 J -~ 8 0- ()() (j 

:.'PEAK RESULTS 

Fln,::1 
l ,. :-? ,:) 4 
••· ,::•,~ ,I / ~ ~.1-c, ,f. 

.,.. --~.,. ,-. 

'·' ... ·.: ',J'J 
,, 1 - ,. r, c- ••• \~c, 

0,05:i 
,., , ... ,.,'"' 
i.1 c, :ro..::. 

i. ,.; '" () () ::i 

:•eak AEA Peak C:tirtl:. rt• id Co1Jrd, A1.: i· •. iv l t~'::l 
ID lsotoPe 
1 P•12.'58 

Am241 
2 Pu239 

PtJ240 
3 NP237 
4 
5 MP::37 
6 u 235 
7 IJ 2:58 

Fract. E;•{Pt Obs. flj ff. FWHM Rc1te c/m dim 
0,1~8:-:; :-:;.499 ~.) •. 19;~ 0.006 0.05 944.6~! 7::i03, :-;.-, 

5.480 5.•~93 -O.Ol3 
0.8676 5.143 5 • :l 55 -o • 0:1;:; o~o5 c,376.38 :, -:) .., / 8 ,. j :;: 

::; ;. 1. •l4 ::'i.t:Yi -0.01.1 
0.0027 4.781 4.805 -0.0?3 0 • 0 .1 19.75 :i.29~85 
0.0000 4.695 o.os o. o-:i o, r,0 
0.0009 4. 6-40 4. ,',;'H) ().()1.() 0. 0 l 6.41. 6 l1 .• ~6 
0.0001 4.396 ·1. 380 O.Olr.- 0 • 0 l 0,4? ,., .. 76 
0 .000:3 4.200 'l.1.97 O.OO~S 0 o-03 l.87 1. 3 • l-l'i 

DETF.CTOR GAi.. I BF:ATT ON 
Ener!:!~(NEV> ::: A.060 + (0.0047)ii:Ci,annl:'1 

Ener~~ ran~e CM~V): 4.060 TO 6,466 
E ff I c .l C!' n, ~ 'J .. o . 1 7 -:l 8 c PM./ n F' M 

It.em 
Raw spectr1Jm 
Smoothed 
ComPosit.e fit, 
Re<.;iduals 

TOTAL COUNT DATA: 

T'-'t.al 
110990,0 
110990.0 
110242.5 

717.6 

i: Re1.'i:lvi: r·':;.< 

100.000 
100.000 
99.326 

().674 

1.1Cl /1~,:;; 

(). :;:;8E-02 
0.259E-02 
(),J6•1F-0.1 
(i, l64E-Ol 
0, ~:iH~~,F.-04 
o.OOOE+oo 

0, . .::::l4E-OS 
O.f.261:-":-05 

An<:! 1 !:.i:~ed b~: ··--···- ........ · ........... · ....... ~---- 612 
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1 
5 
5 
7 
-, 
/ 

7 

6 
6 
1:-· 
,.! 

;:,, 
t"' ,., 
5 
3 
3 
3 

LEGEND: 

~ + 2 -
.. " .... 

SPECTRUM SD8154.SF'C 
MODELED RAW .: • • • + F'EAI\S ~i.,'2'!++ 

WHC-SD-WM-DP-045 
REV1 

BEST AVAILABLE COPY 

--- 1,-, I;". ,j / / ,, ,") • ..;,J 

t • • • t + • • • t • • • • • • • • • t t + t • t .. t .. + + • t • • • t t • • • • t t • t • t • t t t .. t t t " .. t t t t t, • "' • (o • (· t ,,_._. 

• tc- ................. e- ........ . ................................ c- .. > .. + .. f-:- .. c,+ ..... c-+tf.O>tfott • .. ,.t~<- 0, .. 2 
.. .. • t • t •• t •••• ~ • 

• 1 • 
• 1 
• 1 

• 1 

·,_·;:·· 

'·'.·, . .... , :"' 



Raw 
1 

11 
21 
;1 
f 1 

31 
61 
71 
81 

~.:,.}1! 91 
;)}~·\_:? 101 

·irW 111 

,}:;i:~: 121 
·. ~--:-~•."' 131 
•y:~: .. ;j 141 

;~~) 151 
161 
171 

:]i}l 181 

\;~m 
c.W:221 

231 

r,m 
·.,.: .. _.:.;..;·~ 

:·:~;-;~.~~ 
·:~;~:--~ 

. :--:, 

281 
291 

,1 
,1 

321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

... · 
:.· .. 

.. -.·. :'' .,. 

Data D•JITIP for AEA .SPect r1 .. im t 5 P : S J.l 8 1 5 •1 • S PC 
' o. o. o. 0. 0. 0. 

o. 0. 0 • 1 • o. o. 
3. 3. 1 • 6. 1 • 3. 
5, 1 • o. 1 • 2. 1 • 
o. 0. 0. 0. 1 • 1 • 
lJ + 1 • 3 .• 1 • 0. ·1 • 
1 • 2 r, o. 2. 3. 4. 
1 • 1 • 3. 0. "" ..: . 1 • 

. 4. 2 + o. 3. 2. 3. 

1 • 1 • 2. 3. 2 + -~. 
4. 2 a, 2 c- 2 C, 3. ... . 
5. 3. 4. - 2 + ..::.+ 4 • 

6. 4. 4. 2. 5, 4 • 

4. 5. 6. 5, 8. 2 • · 
5. 1 • 2+ 5+ 3. .3. 
3, 7. 4. 5. ... 7. I • 

5 .. 5. 4. 6. 4. 7. 
11 • 4 • 10. 5. :1.6. 7. 
12. 1-1, 1.0. l3, ·9 ,. 'I. <l. 
18, 17. 17, 20. l 2 , 

,.._ 
.i': ~~ • 

28, 21. 39. 27. 43. S3+ 
1. 2~!. 1. :.55. 212, 298, <')0(), 509. 

1625, 2014, 2489, 2981, ~~61 •. "' .. ., , 
"'I ,").,:.O + 

7463+ 7337+ 6977, 6350. :'.i•12 0 , ,, 4 7 6. 

,-,98. 382, 217+ 11) 7, 57.,. ..,-,._.")" 
2. 1 • 2. 1j + 0. 2 ~ 
2 .• 2. 0. 6. 1 • :I • 
7. 2 + 5. 3. 7. 8 • 
'" .,} .. 1.1.. 1.8, .I. 1. • 2 ~~. .., ~ 

,.__,1 .. 

i78+ 229, 269, -354t •108 ,'- ,135 + 

965, 1057. 1032, 1020. 996, 9-~ 9, 
~, ,:• 
.. -..0 .. J .. 1-'>8, 1.01.. <} 7 • ~~,, . 13. 

0 • 0, o. 0. o. 0. 
0. o. ··O • . 0. 0 • ,:, . 
0. 0. o. 0 • 0 • 1 • 
0, o. 0. 0 • 0. ,:) t 

(i .. ·o. 0. 0. o. 0. 
0. 0 • o. 0. 0. 0 • 
0. 0. 0. 0 • o. 0. 

0. 0. 0. 0 • 0. 0. 
0. 0. 0. o. 0. 0. 
o. 0. o. 0. 0' 0. 
0. o. 0. 0. 0. 0. 
0. 0. 0. 0. 0 ~ 0. 
0. 0. 0. 0. 0 • 0 • 
0 • 0. 0. 0. 0. 0. 
0. o. 0. 0. 0. 0. 
0. o. 0. 0. 0. 0. 
0. 0. 0. 0. 0. ,) . 
0 • o. o. 0. 0 • 0. 
o. 0. 

BEST AVAILABLE COPY 

o. 0. 0. o. 
o. :I • 

~, 
.. i. c- 3 • 

j • 5. 
,.., 

6 • ..:.:. + 

o. ll) o. ~" 1 • "!;I' 
o. l 0. :t • 1 • 
2+ :1 • 

,., 1 ,. 
Q 

., .. :. 

1 • I •1 t J C, 2" 
0. I;: ~5. .1 • 1 • 

.... 
..:.:. , I w l. ,,•: , 0 (• 

3. Ca: l ? • 4 • UJ • 
2c- . - 4 • 4 I• 0 ·". 
5 • 3 .. :c 4. ·" . 
1 • 3: 0 • 4. "" .: .. 
1 • 5+ ,'\ . .: . 
5 +· 6 + .... ·' . 

u. 8. 9. 2 c-

5 .. ·1 • R • 7. 
8. :i O. " 7 • 10 I• 

17+ 1.-'>. l9, .l 9. 
23, ""C" 

..·: ,.1 • 
.. .. , 
.t I <· 21 • 

47. 6(). "i' :I. • 1:L4,. 
,-,08. 8l,S+ 1.0.:,·;i. 1. 34 7 + 

::. 1 113 + :='iR06+ 6~~6 9,. 7193. 
3•10 5, ;,:55 .. 1 c- :i.H(H. :I 115 ,. 

12, 4. 4 • ,;;. I· 

1 • 0. 3. 0. 

4 • :i. • 6. ~ -~ 
""\ "· 

7. 8. 8. 1 ·l • 
64, 91. :, ni,- =t:-~9+ 

:ic!-2 + 0 ~ ,1 • 709, 78-4, 
7R7, 689, ,1 Y5 .. · 400. 

4 •· ::i, 0 • o. 
o. 0. () + 1 • 
,:, t 0. () . {) I• 

0. (i t ,\, t 0. 
0. 0. 0. 0 • 
0, 0. (j C• 0 t 

0. 0 • 0. 0 • 
0, 0. 0. 0 (-

0. 0. 0. A 
'J, 

. 0. . 0 • 0 • 0. 
0. 0. 0. ,j. 

0. 0 • 0. o. 
0. 0 b 0. 0. 
0. 0. o. 0. 
() . 0 .. 0. ,._, {' 

0, 0. 0. 0 ' 
ij. 0. 0. 0. 
0. () . ·~. 0 • 
0, 0. 0 • o. 
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~ .. ; . 

WHC·S0-WM•OP-045 
REV1 

BEST A.~ rt• :; ; c•, ,----, ~-q .1-\\f'. ,. . .. · ... ' 
r-\ • ._;-\.L .... ~ 

COUNTS CNT TIME 

243204 
243913 
244771 
243758 
243766 
243637 
243514 
243765 
243849 
244044 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

C/M 

48631 
48773 

- 48944 
48742 
48743 
48717 
48693 
48743 
48760 
48799 

CO/NC CORR 

307 
309 
311 
309 
309 
309 
308 
309 
309 
310 

CORR C/M GEOM 

48938 0.4987 
49082 0.5002 
49256 0.5020 
49050 0.4999 
49052 0.4999 
49026 0.4996 
49001 0.4994 
49052 0.4999 
49069 0.5001 
49108 0.5005 

"!e 615 



. ·--~ :"\ 

·.- ... : 

COUNTS CN[ TIME 

212703 5 
'.1···· 

·,::~ ~-- ·, 
213638 5 

-:::-:-: .. , 213386 5 
243761 5 
241275 5 
214108 5 
211275 5 
243645 5 
21,W 15 5 
214057 5 
243516 5 
213510 5 
213627 5 
213690 r, 
213901 5 
211166 5 

__ ;.·:;··._. . 

' ' ' ' 

WHC~so~WM•OP-045 
REV 1 

BEST AVAILABLE COPY 

)(/' 

C/M co1Nc conn conn CIM 

18531 306 48837 
18718 309 19026 
18667 308 48975 
18713 309 49052 
18815 310 49155 
48812 310 49121 
18815 310 49155 
48719 309 49028 
48593 307 18900 
18801 310 19111 
48693 308 49001 
186.92 308 49000 
18715 309 49024 
48728 309 49037 
18770 309 49079 
48883 311 49191 

GEOM 

0.4977 
0.1996 
0.4991 
0.1999 
0.5009 
0.5006 
0.5009 
0.4996 
0.4983 
0.5005 
0.4991 
0.1991 
0.4996 
0.4997 
0.5002 
0.5013 

•i. 61G 



.. _,_.: 

BEST AVAILABLE COPY 

,,: ' .. . . ;, 

WHC-SD-WM-DP-045 
REV 1 

( DET # 1 2 3 4 5 6 7 8 JUPITER II 

· '.::··:::::;;;;·:::::;;;··; .... :,;:: ·;·;~;· · :::-·~;;:_;·;;··· ···:·:··;; :-~]1 ···:: .1·~•·:: :,:S;,:.:4 :': $,,;it < :i:Z, .... .\A,..i ... '.>>ii .. ...... ¥,)t .. , .... x,,2 ., ...... 0.r;'.,o:: ,.,, .. ,.,,,1. A::-:. 
SCT/SHIFT Np YD )t./t/ OuT Jq{p /5', It/~ ,5~ 153 ~ 

D1vl / 8-G- Pu Jo<? ?,.'J,? · 11?.¥' 135 ?().tf ~'1 ( ~11 _/ 
riATE Am /'JI/ 1..cn 1.95 -:go'g' 1-1qy toJ 1DA ~. 

(o-;5-(jJ cm /5? J(pf, 1"" Jb 1,- ?,;(p. J(cG :J 70 'J0'7 V 
···-.:.·:·:·~,·;•;ia;.:z:::::·:· :;;;;;\;: ::::::::;g:;::;.::::· ;:::z::af};;::·:: :,::>11:;t$if.: ;;h;$f;#{;. SE4t-m& :.;;.;;.;,;g;i: :::::::4:.:,~;;: S::Alk::. ::t'.1;,:q.··· _·:/:J:X?E:: :t?:'\l.ii@···::· ·.-··::::::wx+:··: 

scT/sHIFT Np ~/ _ Jt.Jq ouT 11./1 151/ 150 1sr J S'J. ---- 1--

i)Jv,j g? Pu 109· 'J.?S' I · ?-1 l ~1'?.. ~1 '1 l?.Jo ~1c> ~ 
6ATE Am JZ5 "?O I ·'J.9'1 -.so, lsoi '3d)._ -:(o'l,. ~ 

G,- /~'7! Cm /Sf 1C:,'f ,~ '5Ct,7 T}5 37 J ~tt>'f !GY, I./ ;~ 
;;::;::'::;·J.6¥;fi)Jf:;:::if ::;_;-:_;.:. i:ti,k\;;,: :.;:-:i§::;:1£ ·~:iit&::J:ki: ·L:.:*~M¾::; =;:~,:_:::~r~:4:;,;,; ·~;,;_~::.:;;~iiit:·:,:_ ::_:_@;,::;;:;;::;· :\,:;;;·k·:;$:-:-:· .:;:;;";;:4ya:::·· ·,:.···/iiiLxr: ;-,;,·,:.:.:1%,:;:·:.:. :,;;;;,;:,:;-:;;,;;;:;:. ::·:;:;;;;;:;1::~4:.:::: , · ·. 

scT/sarFT . Np ?).. ;So ~r ,u~ 155 Ji./q- 1si. 1sJ __ 
0wt I g~G-, Pu ) // J.10 ::Z?.R ). '3'-1 ~1, ?..3 I &J.1 ( ./ "·' 

D~TE· Am /'!,7 go~ 500 jo8" 'JO/ 13'QJ 101- it; 
~~~-/;:::;;;:::;7~~ 9~r~~Cm~/;;;:;fv;;;;;;/ ~'J7;;;;;;~;;:;;*.;.;;-..l;~;;::;'3'(,;:::i~;;:;;::;;;J;;:;:7;;;"~"J;;:;;7:.;:::;:0;:;:l;;j;::;;7:::;:;:;;:0;;;::;:::!::.;:y;::;i;:~;;;::;9";;:;;:;;:; /. ;::;:;:;::=::;;;;:::;:~:==::;::::;~;;:::::::;::::;::::::;I .. ,;• 

:.:.:::.:m~··.:-:;;~·-·.::k/:,,\ .. :.;.~~:.:. :.):.:.dSt.. :.:.:.:.:.:;.:.i:.:_ ,.;,,'..t.i.~.i~J-::.: .:..L~a •. ,.,4:.:,., .: •. :,j~:i:ir. 1.-it.:*-:,12i1.:. ;.:.:,;;,:;~.,~.:;,.:,:, .:,:,::;:r*;-:4.:·:. ,: •. ,:-::::.t::U:::.·- :.:.:,:,,.a.,.,.2,:,., ,..,.,.,,,:x«:·~-·-❖ .... -.: ..... ~·.~i:·:· -.. 
SCT/SHIF'l'. NP ·;n J.t;").. l'lu f )'I'! IS'S J5t) ,~, 1.S-'f 

z,n,A /£.(?.. Pu /JI '.~!l ?.19. J..!S •~'lf 110 ·').Jf 

oATE Am J!'7 '30S 10 I . "Jo 8 JO?.. ta), J'~YJ... ~ · 1;,t 

'- /F-1! em !vii f7! l, 1'1Cf !i(e 1G'f 170 1<;,'J ./ I:'" 
·:·:·:::?#fr#.?·.i;frtV'#·'.:':T::;ir _,,.·€mir h:h&-'tti· ;;=:il'.:*eab: '.:£=iiffe.t=it:: =;::::~:$:d®f::: 1:;::=;:;w;,:e·,: :={:::·i::1;:~e ::::d·::=4=t:=s=t ::=:·:::::= •• a,:::.a:i:=: •• =.=·=tt:::=.:m •• = ••• =.=}='Jth·=2t r.:·:::::x-·::·&''.:·• ;-=.::=:::::5i'·:ia::::::· 

scT/SHirJt Np e5).., IS/ o,.L+ i.SZ> IS¥ 1-19 ,~! /5.3 __.-- ~ 
v(A)/G Pu /// l.13~ ;).3/ ~33 ,;J.:J.7 8.3i .-:23{ ./i.-

DATE Am /37 3b.6".° I Ji>~ .Jt)(:, ,'.ctn 30J .~ /" 

6-11~ Cm n, I 313 31 / '3 7.5,,. 3,<t "3 70 .'¾S /v 
ti!J&'&~}::111::::-:i;:I:::j;:::::: ::::::;m:,:: il=!::111::]l,!iI ::::f11§it::~:1=::: 1:1::::!:::~:;:1;;: 1t:;:!;;5-:1;i::::: ·:l!::::111~::w::I ::::::::Il!~i!!::: :;[t:t;tl-~;I: il:l::il!il·:ii III:':fI1i£:':i ::i:t[rn~:::=· :.:I:.:1:tut·~:} •::::•:::::]:;·.4;:;:: 

SCT/SHIF1 Np 5l ;;J..,, fSd].; 11? 55" ;l/9 /S,:Z, /S3 i__--
v( /)/r;. Pu J/Q d'~ ~~'t cJ:35"' ~J.7 -13i .;z3c:, .. ) ... ,, .. ..-

DA'fE Am /3~ ' 30S"° .3:J: 1 3q/ Jo/ 363 JQ:z. ..,l/ · 

i.,-2/Yl3 Cm /htJ :373 3"9 '3 7~ J(,<t. 3 '7c:'J 31J9 / 

NOTE: Np (:?J'Np) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 ( 3 .. 1, 1.1 - 1.4) 

Pu (239pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 ( 3 .1, 1.1 - 1.4) 

Am (:!4'Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 ( 3 .1, 1.1 - 1.4) 

cm. c:!4,lcm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 ( 3 .1, 1.1 - 1.4) 
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WESTINGHOUSE HANFORD COMPANY 

222-S :'LABORATORY , : · 
. . ! 

ANAL YTYCAL BATCH 

. ~. ·; .: · .. 

_/U/\/,_,. l 9sG, 
WHC-SD-WM-DP-045 

REV1 

Am1fysis: n 
r-1Lt 0 j); r!>r 

Instrument: Procedure/ Rev: LA- 56 ~ .. J.j ... k:, 
Technologist· ~ Date: &· J'6 --9.J 
Starting Time: J '-t<TO Temperature 2 yo'-

Ending nme: l &-ro 

Comments:--------------------------------

Description Lab ID . ' Description Lab ID 

1 INITIAL LMCS CHECK STD f '1'11:)-.-<i?<:8 I 1 1 
. -

2 REAGENT BLANK Nl.d .12 

3 ~,1-,,,.,//\e. . (l~.:r?t .- g] J') 13 . 
4 (,,+w,/({' iLD lJcnb. -f.f' YI 14 

5 ' 15 

6 16 

7 1 7 

8 1a 

9 19 I 
'. 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and Fina/ Vol. of 

Type and Aliquot Vol. and Aliquoc Vol. · • Aliquot Vol. Standard 

L w>C 'J l.:,'?J.1/3 _ 'CtJ-- L 
L,f} ~i< 1~ f..'/1 _,,iro,,J, 

. 

..i .¢r-,~-~3 ' 

I ; 

... :· t:10 
~ 

A,c;oc.J0-110 I ID'.ll'l 71 

.... 

J 
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WHO .. SD·WM .. OP-045 
REV 1 

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION 

~',c,q· 
Sero1I ll!o. Sample Point . .•, . Dale Time IAU011 Pri0111y 

R 3975.-8581 BECHTOLD~! 6- 7-93 9:39 21 
1 , De1erm1n1uon MelhOII/Slandard Result Un,1s Charge Code Reruna 

,. Pu239/40 LA-503-156 % RECOVERY E13975 ' ' l---e-;..__--1.. ______ .i..... _____ --+-,:----:-::---'---t 
Sample S,zo Cu•10mer ID 

0 

? 
AemArks. Calcula1,ons. Results· 

-if~ -ia- ·fD-1{~-i~ 

//13~·._ ~ 
-3-0 

: .. 

STD 

i . 
.6•.r,· '/'. . i 

I? 3r?s· fGi'/ 

BEST AVAILABLE COPY 

/ 

•;': 

•. ' 619 



WHC•SD-WM-DP-045 
REV 1 . 

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION 

r. 5'bi' ,, rl .;., . ), ,. 
Serial No. Sample Point . · Date Time· laaued 

R 3976.-8781 BECHTOLD-1 6- 7-93 9:47 
Oe1,rmma110n Meth0d1S1andi.rd Reiull Un111 Charge Code 

Pu239/40 LA-503-156 uCi/G Rec E13975 
Sample S11e Customer ID 

? SB-77A 
Remarks, ~•cuIa110n1. Resu1t1· SUPER SUP 

-:1;i:: \ i,e:. '--t4.-9 3 I 
I oCI ., • 

£_;,11;- 'f?f/ //5"~--~ 
30 

,, . 
91 o,i( :112.'!) - ( 4 l,p )(.<i3J,) : i'i .& ' 

2 '/.:s7(10-){2oi.o) 
• '73,1~ ( 2, i1.,i1,,,) 

.~ 22,.%,,,_C)L,, 

I• 'I~ z.3/1. 

BEST AVAILABLE COPY 

-· -· J. ---~ _____ _; -

Prioraly 

24 
Aeruna 

0 

'-·-·-----. -----------·-·--·-· 
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WHC•SD-WM-OP-045 
REV1 

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION 

. ,, 
,. . .. 

Se11al No. Sample Poinl Dole Tim1·t11ued 

R 3976.-8881 BECHTOLD-1 6- 7-93 9:.51 
Oelltrrn,nauon MelftQO,Slandard Reoull un,11 Ct1a1ge Code 

Pu239/4.0 LA-503-156 uCi/G Rec Ell457 
Cu11omer •~ 

? .So ... (.. -/O,..L -/uo SB-77A 
Aeinarlls, C&lculahons, Aesuna· 

, Prtonly 

20 
Rerunm 

0 

DUPLICATE SAMPLE "AEA" • 480M Ix 
ATTACH PRINTOUl . 

Cale T 1n1e Comp1e1ed 

13--1\a--'i") ltc10· 

-------~-:-· .. !••--- ------··· -··. • • • ; --- • • • 

. ::it".3 f;;:i -, 6.:c,3 ·J'j',9~ _, tfffl_, 
/;;) .:;;o ~ • - . S'7 

~o 

Z-'t I!. .I) (. 2~l.?) -t&.-" (,'t2'@1'1) : IS~,71 

_t./~S::_z.71~(,1:..:,-.,,~){~u~.:i....:.•)_ -;:, /-9~?,., ~/._ -- /d'-f'"J/ ~ -
•'f~ (%, Z,,..,....d(,) ~l._ 

I :'lbZ...J},,_ . 

• I 

BEST AVAILABLE COPY 

I - ····--··--·-·---. .··,-

·1 

I 
I 

•.. 

-·:, :~ .. : . 
_,,·-;',_-' 

; -:· 
, l:, 

.-•~ 

6-21 
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WHO-SO-WM•DP-045 
REVt. 

GENER AL ALPHA E .NE R G Y AN ALYS IS 
Rev. 1.10 

Peak 
ID 
1 
2 
3 
4 
5 

ak 
.D Isotope 
1 Pu236 

Cm243 
2 Pu238 

Am241 
3 Pt.i239 

Pu240 
4 Np237 
5 U 235 

DATA REDUCTION REPORT 

SAMPLE 
R-3975-8581 

File ID: SD2969.SPC 

Counted on: 6/17/93@ 0: O 
Detector/Geometry number: 2/ 1 • 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 
2360.0 2417.5 
785.5 782.2 

2589.3 2591.4 

Peak center 
Initial Final 

364.973 364.973 
3P-5""."499 305.499 
231. 792 231. 792 
124. 719 124. 719 

FWHM 
Initial Final 
24.000 17.374 
24.000 18.857 
24.000 16.495 

7.2 9.2 
3.1 2.3 73.044 73.044 

104.000 2.000 
48.000 119.891 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0.4181 5;756 5.769 -0.013 0.08 52.86 

5.786 5.769 0.017 
0.1403 5.499 5.495 0.004 0.09 17.74 

5.480 5.495 -0.015 
.0. 4378 5.143 5.156 -0.013 0.08 55.35 

5.144 5.156 -0.012 
0.0028 4.640 4.664 -0.024 0.01 0.35 
0.0009 4.396 4.426 -0.030 0.55 0.12 

DETECTOR CALIBRATION 
Energy(MEV) = 4.090 + (0.0046)*Channel 

Energy range (MeV): 4.090 TO 6.445 
Efficiency=******* CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
63895.0 
63894.0 
63208.6 

685.5 

% Recovery 
100.000 
99.999 
98.926 
1.073 

Tau 
Initial 
12.000 
12.000 
12.000 
52.000 
24.000 

Final 
7.524 
7.985 
7.254 
0.200 

45. 168 

Activity 
d/m uCi/ea 
0.01 0.415E-08 

0.557E-08 
0.00 0.189E~08 

0.145E-08 
0.01 0.425E-08 

0.425E-08 
0.00 0.454E-09 
0.00 0.161E-lb 

Analyzed by: -...i-l!Ha::,.-------

. : ·. :_., -~~: ~-: ·:: 
. ~ :. . 

7,u.,~~ 
l,-l7·f5 

... 
62•2 

-
l 
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SPECTRiJM SD2969.SPC 
I LEGEND: RAW= ... , MODELED PEAKS 1,2,,,, ETC 

~:l~ 
: .. :;@g 

5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 

}ij 
:~i , .. 3 

:_~·:_: ~~j ........... -3 

WHC-SD-WM-OP-045 
REV 1 

9378.6 

•::::::•"}•;Ji e e e e e • e e e o e e o O O o II O o e O o O Cle O e o O O O 03 e e 0 

~ 3 . . ... , ....... , ... , .. , .. , . , .. , . , .. , ......... , ........... , .... . 3 ......... . 
. ~i• • :!; ?~ • e I ll O O O e O O D O O O e O O O O O o o O O o Cl O e O O O O 9 0 0 0 9 0 e O • 0 0 e O Cl O O 9 9 0 9 0 Cl O O O II 0 

.... '..:. 

•·• ................ 3 
.3 .. 

2 
.. 2 
....... 2 . 
. . . . . . . . . . . . . . . . . . 2 
.................. . 2 
....... . 2 
2 • 
. 1 
. . . . 1 
................ 1 . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . . ' 
e e e O e Cl e I e D e O O O Cl e • O e e e e O e 9 0 9 0 0 9 e O O O e O 9 0 C) g 9 9 e e o a 9 Cl O e O O O 9 0 C> C O 9 t • 0 C " O " O f 

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

......... 1 

1 
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~ .:.. ':. ~~: 
-~· .~:-~: ... .. 

Raw Data Dump for AEA Spectrum: SP:SD2969.SPC 
1 0. o. 0. 0. o. 1. 

11 2. 2. 1. 0. 2. 2. 
21 1. 1. 2. 2: 0. 2. 
31 3. 0. 0. o. 1. 0. 
41 1. 0. 4. 2. 3. 2. 
51 1. 1. 4. 1. 1. 1. 
61 2. 1. 2. 1. 3. 1. 
71 5. ; 2. 3. 1. 2. 3. 
81 L 1. 3. I. 1. 2. 
91 2. 1. 3. 5. 1. 2 '. 

101 2; 1. 5. 3. 2. 1. 
111 4. ' 7. 2. 2. 2. 1. 

. . 121 7 . 3 0 2. 4. 2. 5. 
131 1. 4. 2. 2. 0. 2. 
141 3. 4. 1. 5. 7. 2. 
151 6. ' i. 1. 7. 6. 6. 

~ 161 13 . 5. 6. 4. 8. 7. 
,_~-;=:;r 171 12. 13. 9. 9. 9. 17. 
~ 

. :~ ~~~ 17. 11. 14. 22. 24. 18. 
15. • 23. 25. 27 . 16. 25. 

-)?ti ~~1 46. 59. 43. 69., 79. 98. 
. 190. 199 . 244. 259. 345. 362. 

, ~ ... :: !1 765. 890. 970. 1041. . 1160. 1231. ;-~~-::;, 

11 1502. 1428. 1323. 1129. 1146. 948.·· 
241 298. 217. 180. 113. 71. 51. 
251 45. 45. 45. 56. 61. 42. 
261 45. 49. 32. 34. 51. 34. 
271 20. 22. 23. 35. 15. 18. 
281 33. 43. 36. 50. 48. 64. 
291 145. 148. 237. 213. 261. 279. 
301 389. 450. 421. 478. 407. 422. 
311 243. 247. 191. 145. 123. 83. 
321 34. 29. 17. 22. 39. 22 .. 
331 27. 35. 26. 35. · 50. - 41. 
341 82. 103. 114. 158. 199. 239. 
351 503. 591. 676. 740. 815. 893. 
361 1202. 1300. 1278. 1290. 1282. 1151. 
371 649. 569. 463. 352. 270. 170. 
381 20. 11. 3. 2. 4. 3. 
391 0. 1. 0. 0. 0. 0. 
401 0. I. 0. 0. 0. 0. 
411 2. 0. 1. 1. 0. 0. 
421 0. o. ' o. 0. o. 0. 
431 0. ' 1. 2. 2. 2. 0. 
441 0. 0. 1. 0. 1. 0. 
451 0. 0. 1. 1. 1. 0. 
461 0. 0. 0. 0. 0. 1. 
471 0. 0. 0. 2. 0. 0. 
481 I. 2. 2. 2. 0. 3. 

1 0. 0. 0. 0. 0. o. 
" 1 0. 0. 

f': .:~ •. -: .• -

' ; .~ ·: 

,•,. ,:· . ~ 

·:--:-,. 

WHC-SD-WM-DP-045 
REV1 

1. 0. 0. 
1. 2. 0. 
1. 1. 0. 
o. 1. 0. 
1. 3. 1. 
3. 1. 3. 
1. 2. 1. 
1. 2. 2. 
2. 6. 4. 
2. 2. I. 
2. 0. 1. 
2. 2. 3. 
4. 3. 2. 
5. 4. 2. 
8. 8. 3. 
7. 8. 8. 
8. 3. 8. 
6. 10. 14. 

22. 17. 16. 
33. 22. 37. 
91. 94. 149. 

450. 513. 576. 
1282. 1351. 1307. 
800. 651. 542. 
47. 43. 37. 
58. 64. 57. 
30. 21. 20. 
17. 13. 27. 
98. 87. 115. 

308,. 369. 322. 
408. 331. 336. 
95. 67. 53. 
36. 28. 35. 
57. 58. 82. 

276. 289. 407. 
,960. 1095. 1108. 

1191. 1116. 976. 
110. 81. 52. 

1. 0. o. 
0. 0. 0. 
I. 1. - 0. 
1. 0. o. 
2.· 0. 1. 
1. 1. 1. 
0. 1. 0. 
0. o. 0. 
0.- 0. 0. 
1. 0. 3. 
1. 1. 0. 
0. 0. 0. 

2. 
1. 
1. 
1. 
3. 
5. l 

j 

4. 
4. 
1. 
3. 
6. 
2. 
1. ., ' 

,, 

4. 
6. 
6. 
7. 

14. 
23. : - \ < 

43. 
147. ~ 

685. 
1435. 
408 .. 
38. 
62. 
41. 
25. 

107. 
342. 
277. 
40. 
27. 
79. 

463. 
1250. 
792. 
39. 
0. 
0. 
0. 
1. 
0. 
0. 
o. 
0. 
1. 
2. 
1. 
0. .. 624 
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G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

Peak 
ID 
1 
2 
3 
4 

Peak· 
ID_ isotope 
1 Pu236 

Cm243 
2 Pu238 

Am241 
3 Pu239 

Pu240 
4 

DATA REDUCTION REPORT 

SAMPLE 
R-3976-8781 · 

File ID: SD4568.SPC 

WHC-SDeWM-DP-045 
REV1 

Counted on: 6/17/93@ 0: O 
Detector/Geometry number: 4/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 
2266.4 2232.7 
743.5 740.1 

3869.0 3828.5 

Peak center 
· Initial Final 
363.155 363.155 
304.790 304.790 
231. 187 231.187 
143.112 143.112 

FWHM 
Initial Final 
16.000 6.560 
20.000 7.233 
16.000 7.209 

7.0 7.7 104.000 2.000 

PEAK RESULTS 
., 

l. 

AEA Peak Centroid· Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0.3395 5.756 5.771 -0.015 0.03 33.83 

5.786 5.771 0.015 
0 .1129 5.499 5.502 -0.003 0.03 11. 25 

5.480 5.502 -0.022 
0.5446 5.143 5.164 -0.021 0.03 54.25 

5.144 5.164 -0.020 
0.0030 4.758 0.01 0.30 

DETECTOR CALIBRATION 
Energy(MEV) = 4.100 + (0.0046)*Channel 

Energy range (MeV): 4.100 TO 6.455 
Efficiency= 0.1298 CPM/DPM 

TOTAL COUNT DATA: 

Tau 
Initial Final 
8.000 3.184 

10.000 3.779 
8.000 4.726 

52.000 0.200 

Activity 
d/m uCi/ea 

265.94 0.120E-03 
0.161E-03 

120.35 0.542£-04 
0.415E-04 

417.99 0.188E-03 
0.188E-03 

2.31. 0.104E-05 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Re~Jdual ~-

Total 
50793.0 
50792.7 
49815.8 

976.9 

% Recovery 
100.000 
99.999 
98.076 
1.923 

Analyzed by: ___ """""" _____ _ 
Q1IJH 

.:·- .. :_; 

.. . 



: <. ·-~ ;. · .. _ ·. 

SPECTRUM SD4568.SPC 
1 LEGEND: RAW= .... MODELED PEAKS 1,2, .. , ETC 

.4 

. 4 
4 
4 
4 
4 
4 

3 
... . 3 
................... . 3. 

WHC-SD-WM-DP-045 
REV 1 

12996.0 

O • O O O O O • o O O • O O O O O • • O •. O • Cl O O O O O O O O O O <IO O Clo O Q Q O • 0 0 0 0 0 O Cl O O Cl O • 0 • • 0 Q O O O O 03 g 

......................................... . 3 
. . 3 .. 

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

1 
1 

........ I 

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

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

....... 1. 

626 
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Raw Data Dump for AEA Spectrum: 
1 0. 0. 0. 0. 

11 0. 1. 0. 1. 
21 0. 0. 0. . 0. 

. 31 0 . 0. 2. 1. 
41 1. 0. 0. 1. 
51 o. 1. 0. 1. 
61 1. 1. 0. 1. 
71 2. 1. 0. o: 
81 1. 4. 2. 0. 
91 0. 0. o. 0. 

101 0. 2. 2. 2. 
111 1. 1. 2. 3. 
121 2. 2. 0. 3. 

•~,.131 I. 4. 2. 1. 

\~ iii 2. 5. 4. 3. 
5. 1. 7. 2. 

161 2. 3. 2. 4. 
171 4~ 7. 8. 8. 
181 9. 6. 11. 7. 
191 10. 18. 22. 18. 
201 40. 36. 36. 34. 
211 87. 96. 97. 131. 
221 607. 738. 877. 1004. 
231 2572. 2228. 1802. 1275. 
241 5. 3. 2. 3. 
251 8. 3. 10·. 5. 
261 6. 4. 8. 5. 
271 10. 3. 7. 12. 
281 11. 11. 17. 16. 
291 89. 105. 140. 169. 
301 335. 421. 460. 551: 
311 26. 17. 3. 14. 
321 4. 8. 5. 9. 
331 11. 12. 26. 23. 

- 341 40. 42. 73. 78. 
351 486. 576. 678. 612. 
361 1426. 1589. 1601. 1373. 
371 4. 4. 0. 1. 
381 0. 0. o. 0. 
391 0. 0. 0. 0. 
401 0. 0; 0. 0 .. 
~-i1' 0. 0. 0. 0. 
421 0. 2, 0. 0. 
431 0. 0. 0. o. 
441 0. 0. o. 0. 
451 0. 0. 0. 0. 

·:, 461 o. 0. 0 .. 0. 
471 0. 0. 1. 0. 

· 481 1. 0. o. 3. 
491 0. 0. 0. 0. 
511 0. o. 

~_:::-

. · ....... , 

WHc-so .. wM .. oP-o4s 
REV 1 

SP:SD4568.SPC 
0. 0. 1. - 0. 0. 
0. 0. 0. 0. 0. 
0. 0. 0. 0. 1. 
o. 0. 0. 0. 2. 
0. 0. 0. 2. 0. 
0. 1. 1. 0. 0. 
1. 0. 0. 0. 1. 
0. 0. 0. 1. 2. 
1. 2. 2. 0. 2. 
0. 3. 1. I. 0. 
0. 2. I. 0. I. 
3. 0. 0. 3. 2. 
3. 2. 0. 2. 2. 
3. 1. 2. 4. 3. 
1. 2. 3. 4. 1. 
4. 4. 3. 6. I. 
7. 2. 7. 2. 7. 
6. 7. 7. 9. 12. 

15. 17. 7. 14. 19. 
18. 19. 27. 28. 21. 
41. 54. -52. 51. 53. 

198. 26"2. 320. 391. 482. 
1213. 1455. 1839. 2138. 2468. 
788. 437. 219. 85. 31. 

6. 4. 4. 3. 5. 
10. 14. 9. 4. 6. 
7. 5. 12. 9. 9. 
6. 11. 8. 12. 14. 

16. 28. 36. 42. 52. 
193. 207. 231. 198. 268. 
462. 427. 326. 190. 108. 

19. 8. 6. 6. 10. 
6. 17. 12. 19. 16. 

20. 25. 20. 26. 38. 
85. 121. 141. 227. 284. 

603. 557. 582. 718. 860. 
1067. 673. 317. 143. 55. 

0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 
0. 0. 0. 0. 1. 
0. - o. 0. o. ·o. 
0. 0. 0. 0. 0. 
o. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 
1. 2. 0. 0. 0. 
o. o. 0. 0. 0. 

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

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

4. 
1. 
4. 
5. 
8. 

10. .:,:· 
'. 

23. 
66. 

559. 
2550. 

11. 
6. 

1 i. 
6. 

15. 
60. 

252. 
46. 
8. 

14. 
34. 

389. 
1088. 

24. · 
1. 
0. 
o. 
o. 
0. 
0. 
0. 
0. 
0. 
I. 
0. 
0. 627 
0. 



WHC·SD·WM•DP-045 
REV1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

· Peak 
ID 

1 
2 
3 
4 
5 
6 

Peak 
ID Isotope 
1 Pu236 

Cm243 
2 Pu238 

Am241 
3 Pu239 

Pu240 
4 
5 
6 U 238 

DATA REDUCTION REPORT 

SAMPLE 
R-3976-8881 

File ID: SD5488.SPC 

Counted on: 6/17/93@ 0: 0 
Detector/Geometry number: · 5/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

. Peak height 
Initial Final 
2423.1 2469.2 
2019.8 2035.2 
4036.2 4039.0 

Peak center 
Initial Final 

368.677 368.677 
309.156 309.156 
235.751 235.751 
108.845 108.845 

FWHM 
Initial Final 
24.000 16.309 
24.000 17.837 
24.000 16.041 

4.5 5.8 
1.3 1.4 
3.7 3.9 

81.782 81.782 
31. 650 31. 650 

152.000 2.000 
12.000 1.329 
20.000 9.803 

. 
PEAK. RESULTS 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0.2917 5.756 5.767 -0.011 0.08 52.44 

5.786 5.767 0:019 
0.2427 5.499 5.493 0.006 0.08 43.62 

5.480 5.493 -0.013 
0.4639 5.143 5.155 -0.012 0.07 83.38 

5.144 5.155 -0.011 
0.0012 4.572 0.01 0.22 
0.0001 4.447 0.-01 0.02 
0.0004 4.200 4.217 -0.017 0.05 0.08 

DETECTOR CALIBRATION 
Energy(MEV} = 4.071 + (0.0046)*Channel 

Energy range (MeV}: 4.071 10 6.426 
Efficiency=******* CPM/DPM 

Item 
Raw spectrum 
Smoothed· 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
90306.0 
90305.9 
89874.4 
· 431. 5 

% Recovery 
100.000 
100.000 
99.522 
0.478 

Tau 
Initial· Final 
12.000 7.217 
12.000 8.890 
12.000 7.800 
76. 000 0. 200 . 
6.000 0.637 

10.000 2.413 

Activity 
d/m uCi/ea 
0.01 0.361E-08 

0.484E-08 
0.01 0.409E-08 

0.313E-08 
0.01 0.562E-08 

0.562E-08 
0.00 0.148E-10 
0.00 0.104E-ll 
0.00 0.702E-ll 

Analyzed by: ...... """""::.-------

-· .. 
. .- ·-~' . 

.··. ·- ., •,,!.', 

~l'V~-

t--✓-7-9'8 

f· .-

... 
~ .: ~'-? . 
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I 

SPECTRUM SD5488.SPC 
1 LEGEND: 

6 

RAW= .... MODELED PEAKS= 1,2, .. , ETC 15269.5 
WHC-SDaWM-DP-045 

6 REV 1 
6 
6 

3 
................ . 3 
e e e O e o II G O II e e e e e e e O e O e e e O II e O e e O O e o O Cl o O O e e e O o e e o e e..) 0 e 

e e O O O O c, e e o O O e e e O o O O e e O e O O O O Of O ~ e f O O O O e f O e O O O O Of O O O O. fl. 0 0 0 0 0 • 0 O. 0 0 0 0 O .. 3 
.................................. 3 
.... . 3 . 

. 2 

..... . 2 

..................... 2. 
e o o o e e o o o e o o o o o O O O Of O O O O O O O O O Cl Cl O O O 2 
..................... . 2 
... . 2 . 

. 1 

.... . 1 

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

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

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

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

.. ';1-. -,~ ,:. ::· 

•• 



WHC-SD-WM-DP-045 
REV1 

Raw Data Dump,for AEA Spectrum: SP:S05488.SPC 
: . ·.,.: 1 0. 0. o. 0. o. o. o. 0. o. o. 

,: ./\.~~~ 
r# 

11 0. 0. 0. I. 3. o. I. 1. 4. 2. 

_:/?1 21 1. 0. 3. I. 2. 2. 2. 3. I. 3 .. 

.. ,i-.:\\·J 31 3. 2. 2. 3 . 2. 1. 1. o. 2. 1. 
~- ;, . ··; .:, 41 0. 0. 1. 0. I. I. o. 1. 1. 1. 
; .: '·} 
. -: _;.-.,,1 51 0. 0. o. I. 1. I. 2. o. I. I. 

:.,::<,:~ 

~.\/() 61 1. 0. 0. 0. o. 3. 2. o. 0. 1. 
{\j}: 71 4. 3. 1. 0. o. 3. 1. 2. 3. 2. 

---.~--- -. 81 3. 2. 2. 2. 2. o. 1. 2. 2. 1. 
'• -· -.:-::_:_·-.:, 91 3. 0. 2. I. I. 3. 0. 0. 0. 2. 
' ~ , 101 4. 3. 2. I. 2. 2. 2. 2. 1. 3. 

-:. :.,. 

'.tr, Ill 3. 3. o. 0. 3. o. o. 2. 1. I. '':.""• 

:u? 121 2. 2. 4', 3. o. 5. 2. 2. o. 4. 
,.tJi":~ 
-'~ 131 3. 1. 1. 3. 2. 3; 3 . 1. 4,· 2. 
. ::_::.-'.;, ,-,,d 141 2. 2. 2. 3 . 4. 6. 4. 3. 5. 2. 
. :~. 151 10. 6. 4. 3. 8. 4. 6. 5. 9. 5. 
® 161 4. 6. 8. 13. 3. 13. 8. 9. 10. 9. :&-irf 

ltm 8. 16. 13. 14. 9. 13. 11. 14. 13. 15. 
20. 14. 15. 19. 22. 21. 22. 18. 15. 19. > \':• 
18. 10. 15. IT. 23. 31. 21. 30. 28. 39. 

·tf.:}~] 201 32 .. 43. 48. 39. 63. 58. 64. 83. 96. 83. 
. _'. _.•. --~·-.:· ?ll 94. 122 . 153. 202. 247. 290. 314. 389. 470. 579. 
~~~-- 21 603. 757. 884. 973. 1181. 1309. 1390. 1586. 1648. 1980. 
-:::-: 

-~~--- 31 2057. 2120. 2262. 2240. 2268. 2163. 2051. 1848. 1695. 1464. 
241 1273. 1036. 771. 610. 490. 321. 249. 173. 118. 69. 
251 67. 52. 22. 34. 34. 25. 35. 34. 21. 32. 
261 26. 42. 28. 30. 30. 30. 29. 38. 24. 27. 
271 24. 27. 31. 28. 30. 27. 31. 33. 35. ·27, 

281 35. 45. 54. 64. 77. 70. 96. 115. 138. 162. 
291 201. 233. 262. 320. 323. 433. 486. 550. 624. 741. 
301 778. 864. 969. 1061. 1043. 1079. 1165. 1171. 1064. 1027. 
311 978. 922 .' 810. 730. 632. 501. 380. 307. 257. 228. 
321 162. 116. 103. 56. 48. 47. 34. 26. 21. 17. 
331 12. 15. 25. 24. 25. 27. 30. 33. 46. 39. 
341 .55. 43. 50. 71. 96. 111. 144. 139. 188. 231. 
351 248. 319. 386. 552. 489. 582. 641. 748. 896. 962. 
361 1008. 1059. 1167. 1186. 1269. 1372. 1342. 1314. 1333. 1225. 
371 1129. 1041. 910. 770. 636. 473. ~00. 288. 204. 122. 
381 97. 54. 40. 20. 11. 9. 6. 3. I. 0. 
391 0. o .. 0. o. o. o. 0. 0~ o. 0. 
401 0. o. 0. o. o. o. 0. o. o. o. 
411 0. 0. o. o. 0. o. o. o; o. o. 
421 0. 0. 0. o. o. o. o. I. I. o. 
431 0. I. 3. 2. I. 1. 2. o. o. o. 

·--~ 441 I. 0. I. o. o. 2. o. o. o. I. 
·-:; ::•: ··--: 451 1. 0. I. o. o. o. o . o. o. o. 

.... ·! 

461 1. 0. 0. o . o. o. o. 0. 1. 1. . ? 

·::· :~ . 471 I. 0. I. 1. 0. 1. 0. o. 1. 1. 
,1131 0. 2. I. 0. o. 1. 2. o. I. 1. •• '630 ... ·-., n 0. 0. 0. o. I. o. o . 1. o. o. . 

' _ll 0. 0. 



•,.·.,_ :-

BEST AVAILABLE COPY 

COUNTS CNT TIME C/M COINC conn conn CIM GEOM 

243204 5 48631 307 18938 0.1.987 
243913 5 48773 309 49082 0.5002 
244771 5 48941 311 49256 0.5020 
213758 5 48742 309 49050 0.4999 
243766 5 48743 309 49052 0.4999 
243637 5 18717 309 49026 0.4996 
213511 5 48693 308 49001 0.4994 
243765 {j 48743 30.Q 49052 0.4999 
243849 5 48760 309 49069 0.5001 
244044 5 48799 310 49108 0.5005 

... 63 

.... .-·~ _; 



COUNTS CNT TIME 

242703 5 
243638 5 
243386 5 
243764 5 
244275 5 
244108 5 
244275 5 
243645 5 
243015 5 
244057 5 
243516 5 
243510 5 

243627 5 
243690 5 
243901 5 
244466 · 5 

...... ~ - . : , 

WHC-SD-WM~DP-045 
REV1 

BEST AVAILABLE COPY 

C/M CO/NC CORR CORR C/M GEOM 

48531 306 48837 0.4977 
48718 309 49026 0.4996 
48667 308 48975 0.4991 
48743 309 49052 0.4999 
48845 310 49155 0.5009 
48812 310 49121 0.5006 
48845 310 49155 0.5009 
48719 309 49028 0.4996 
48593 307 48900 0.4983 
48801 310 49111 0.5005 
48693 308 49001 0.4994 
48692 308 49000 0.4994 

48715 309 49024 0.4996 
48728 309 49037 0.4997 
48770 309 49079 0.5002 
48883 311 49194 0.5013 

!.1.~.~M·:·:·:·····:·: .•. :.·•;:·•'A=::o', •. : .. , .•. :,'.:.:, .•. ~.R··::•':;::.·:·•·:·•=,·,.!,.l,i,.!,i,.i,i.

1

.i.i,;.

1

.,,i.:.;:,,:,

1

,.•·',.:,,', •. :.i:.·,.

1

,,!,.:.r,.':i, •. i:.;.::'::,·,.:: •. ;:.i: .•.•. :.•,,~.·:.· .•.•. ·:·,:,~:::•,~,,

5
, .•. :.:··=•:

1

:

1

.·.: .•. :,•,··:::·····:·:' .• ,:.':,~.

1
.:·=.•=,.,

3

::,·.·.::·.,··,·•=.·,.:,.',·.:•'.:' .•. :.·•=T.!,.::::·::·•;':·n·:.',:,.•,~.·.·.

1

::.::·'~:.::::.:·•,.··.•.•.:,:.·: ... :::·:.s:.:::•·•'::=•,::·.:·•·:.•.:.:.::::•.•=··· .. :·: .•. ;.::~: .• ::.•,;··=·~.:::•·=·:8::•A::.:: .. :.,:7:·•··:'.,v.·.3::.::."Jl.i.1.i.':.~;t.o.;.~~::·;.::;·,·i·;i.liirl·;i1llf~ 
).y :·:·: · · = • • .= : :-•::::=::=.::.:= =::::.:::\=.. = .. · .·. =.•.-.•:-=-- ...• ::-::/; =i//::i; .. \;'.. !:i:;::;;.;\f ::)t;:(/r:/-/:()tt1f tttl~ttt\;;;:t\r:::::::::::::: 
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~- .-
' 

COUNTS CNT TIME 

242920 
242932 
242052 
243038 
242907 
242795 
243214 
243707 
242647 
241653 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

C/M 

48575 
48577 
48401 
48599 
48572 
48550 
48634 
48732 
48520 
48322 

·=· :_'-·. /. -,- .. 

WHC~SD-WM-DP-045 
REV1 

BEST AVAILABLE COPY 

CO/NC CORR 

307 
307 
305 
307 
307 
306 
307 
309 
306 
304 

CORR C/M 

48882 
48884 
48706 
48906 
48879 
48856 
48941 
49041 
48826 
48625 

. .• 

. :, ·-'.::! . 
.. AVG" 

GEOM 

0.4981 
0.4982 
0.4964 
0.4984 
0.4981 
0.4979 
0.4988 
0.4998 
0.4976 
0.4955 



·~_· ... · ... ' · .. · .. •:< .·.·._· · .. · ... · .. ·· :_ .· ..... ·-::-'-<!-· ' 

. ,,7J 
:-, :- ... ?~;-

I 'i>?:! 

. ,'). •. --~- . 

... • ~-~ .. 

BEST AVAILABLE COP'Y 

, .. :, ..... · .... --

WHC-SD-WM-DP-045 
REV1 

• ... , •~• -~~ C '. 

DET ·# 1 2 3 4 5 6 7 8 JUPITER II 
1 

.:.• ::::&ijiti1K~ :ir:~t:::::::::1::1::::;:tjI: 11:::::;i:ji;i::&II: ::1:iit:ij::]::ij::::::11:::ii:::;i~:~i!:I ::i:i:::i::::~i:~:ri:::;: 
1iI1I:::w.:w::tii;: ::::::i/i:i:ji:~r1Ii:i ::11I::i::4:;.::~1:::: I::ti:::~:~:it:I::: i:::i:i::::::1:t::ff!::1 tii~Ji:ii~t:l:lfi:!1:]::!Ii i,,::t•:t•,::;:::,,:: . 

scT/SHIFT Np YD )4') CaT 14~ lb~ /Lf(: 151. )5.3 ~ 

r_frvJ I .8-G- •Pu Jo '5' 1-.'17 ·2?. </ :135' J(). tf "J..s ( 1.11 .// 
I 

DATE Am J"'J fl '{77 '7.95 JD'g· -1c7y tcJ 'su).. 
{;,-;-f-CjJ Cm J.5? ;3&,(, Y JC, l,- '?,;4: JG(; 370 '10'1 

SCT/SHIFT Np. q-1 
j Jyq ·()uT ll.f7 /51./ l :x ~ 15( iS?. --

.9tv, I E G-- 1C'1 ·1-1.:-i~ I •
1 11 :ZJ1. :·2'1 c:.) ?-Jc JJC, -- .-

Pu , .... 
I 1Z5 ·?c I -~9'l 5CG Jo)._ :sc2.. Jc,{ DATE Am 

Cc - l~·CfJ iS'l 1(:;'=j' t 5G7 T75 J71 3C,'f I~,'f -· Cm ""/ 

... 

:::-::•::•&.;;~:,::::~~;::::~:::;:;::::::::::: •;:;:kk::;:: ;:;;;::::::j1:~1:lli:::::: ·::::::::::::s:r:2::::: ::;::i;::::&.:;::;:::::: ::::i:::::::~i::i::4;:::: ::::::;::::;::~:;;:::::: :i::i::1::.;::~::~::::: ::::::::::::1#mtm::: :::;:::::::::;::~•:~:t :•:;::::::a::t;:::::• :::::::1::::1rn2::::. :::;:::;:,:;:1fo:!aifr ;::.,::=:AF&~:,,;:: ·• : .. : 

scT/sHIFT Np ?7-. ,s-~ c.-x.,r ,u1 /55 i'-19· 1151. iSJ -
~JM j,f (:._, Pu / // .:210 / ·iJ.:? ) 1i.f :2:l 7 9-3 ( "7 .. J I ~· 

D~TE Am /57 "{C'f I roe !oJ 'JO/ Jo; JO~ ~. 

G-t 7-fJ Cm /0 /. T7'2. 1 1'=-~ J7(c 37C ) 70 JG 9 I./ 
.•::··.·.•·:st~/::~%-}»/}::/:; f #.i{}: •:;:\}ji:Xt{:\ :f::;::i:j:Jk-L :f;:{;i:&¥::: :::r:Ui5i=< :f:{[4G@} i:;f::@frg:-:;: {:)WI@}:: :;:/tutii:i ::?jI}iE{:i:: :::::::::;::;y:•}:~:/ :/:7·:f\::;§::;:::1::::•:!:I@~:::4::::: 

SCT/SHIFT Np Yr /~J.. r,u T N'i 15'5" }50 ,.:,-, i 5'9 
iv}~-1 /.1,.1.,t Pu ii I ~3'-1 I x:i.1 ~!5 •ZJ.J -~30 ';l.J I 

, I 
DATE. Am /)°7-

i/:')i(iif~(:11~::::::;::::f:::::I: :::;ilif! :::::::::::::1::1::&t :::m:;:;m~i :::::::::;::1::~:11:::: iiii\Ii:ii!I::!J::/::: ::::::::::::;~:1:::::: :::::::;:::j::jl!itili :;,:i::::j:f:!::t :::::::::::J:j;}~•:::: ::J;I[Mru:::::: :::::::::::::;::]::[t .:r::::rn:r@::: ·•·•··:• :• 1 ••····"· ,:.•• 

Np >i j_, · l.5-/ oJ+ J.57) IS'/ I 19 JS"/ /..?3 .---

Pu ill ,J3~ J.31 ,J33 ;)..27 J... .. 3/ ~3j ./,.,,,,-.. 
DATE Am / 3) 3.c.•_s .. Jt-~:J._ JCJ<= 3'.::"S-U c"3dJ . ~;I., /""' 

£-J'j-i.3 Cm/~{ 3,73 / 31/ -37.5· 3~'t ·3}() ~S' /.,., 

SCT/SHit Np i ;L· 1..5-;i._. 11P /S.S- Fl<J /.5-:Z /S3 .-------·. 
vf l)'G Pu //0 ,;l.3~ ,;>.::t (./ ~3.s- Jj,7 -131 ~30 ,/"' -

DATE Am J3t., 3c5.,- 3c/ xr Jc/ 3Ci3 ~;;2. / 
/ 

l-2/J·,i.B Cm ;tt 3·;3 ) ·3~9 3J(: 361 3 17d 3i:? / 
NOTE: Np (:!l'Np) peak mu·st be at ch 150 + /- 10 (3.2 - 4.4) or ch 80 +/- 10 ( 3 .1, 1.1 - 1.4) 

Pu (:?.l9Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 ( 3 .1, 1.1 - 1.4) 
Am (~41Am) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 ( 3 .1, 1.1 - 1.4) 
Cm (~

44Cm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 ( 3 .1, 1.1 1.4) 

... 634 



··--! 

. ~ _: -:~ 

·.,., 

: ~ ,--. 

- . ~\ 

.. \. :,.- · .. 

.·.- :·--. 
. . ·;:,_-.~ . .- .. _.. 

: . .- ,.... : ~ . . . _·.: :··.·, :·.•. 

WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY WHC-SD-WM-OP-045 

Lab Segm t Serial No. 
1~ 

Analysis: 

Instrument: 

Technologist· 

Starting Time: 

Ending Time: \ '1'"'0 

ANALYTICAL BATCH 
Customer ID: 

-71fJ-
Sample Prep: 

~c..,· i) 

Procedure/ Rev:L.,4 S-o J .. JSG:, 

Date: t_; .. l lo~<;') 

Temperature 

REV1 

Comments:-------------------------------

Description Lab ID Description Lab ID 

1 Lmc5 a :Rir.-11Sl j~ 
11 

2 P,\k tt/ /,4- 12 

3 / 11t-.,.,..P!t. ,~,.,r,.-~782- 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

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

LM c.S ~ ~B '-/J - ) ,,,.P 
<,J:/ct <".PBc.J~ - ,J{10 rrJ 

.~ -. - !,.:._ --- - -- . ., . ..__, ·-

6J~ 

A-6000-881 103/921 

~- .. 



., .. , 
~;_.:·.~ _-:-:· 

.':·-:-.... •;:::-:_· .. ·.: .. , •.. 

. WHC·SD-WM-DP~45 
REV1 

AMERICIUM 241 ANALYSIS - ACID DIGESTION 

Seri11 No Priority 

R 3975 .. -8582 
r:.i ":' .• _ r • . D• te 

BECHTOLfY-1 6- 7-93 9:39 24 
De1•rm1na11on Me1hod: Standara · • Resull un,11 

Am241 LA-503-156 % RECOVERY 
Sample S11e 

? o-0-/0-
Remarlls. Calcul1110ns. Results· 

EDP R201 AROOl 
STD# vJ t?;,'{.3 RESULT ~c,. ~-z..,. 

Charge Code Rerun, 

E13975 .1 
Customer 10 ........ 

STD ,:: 

EAn • 480MIN 
ATTACH PRINTOUT 

STD VAL '2(,-itS ,;REC /IZ, 7dA SUPER SUPER RUSH 
•Jv,:sJ 4,,-, J"IJ- Sla--1.J 1::11 (.,)fd.~~u1c-V&d/Jtto~2 Sb,'2-7-

1"3 . 

An1ly1I • • Analyst• 5 

Hrs Hrs Hrs Hrs Hrs 

BEST AVAILABLE COPY 

I 
! 

I 
I 
I 
I 

•• 6 6 



: .:.1 

WHC-SD-WM-DP-045 
REV 1 

AMERICIUM 241 ANALYSIS - ACID DIGESTION 

.... -· .. - 0 ,a & • ~ 

f-,J _s-~6 
.. -- . : • .. :· -- ----· ~-: -~····-·"!" ..... ;·,: ...... ............. ~.:i, .:. _ ......... P"I .. -• 

Seflal No. 

R 3976.-6782 
Sample P01n1 , r ., . _JI) __ . ,onte 

BECHTOLD-1• 6-
Time Issued Priority 

' 7-93 9:47 24. 
Oeterm1n111on MethodlSlandard Result Un11s Charge Code Reruna 

Am24.1 LA-503-156 uCi/G Rec El3975 1 
Sample S•zo Customer ID 

? -10 - ,.,,(} SB-77A 
R•m1rks. Ct1IcuI1I1ons. Results· 

COUNT AS uCI /L "AEA" • 480MIN 
.;ero trt ~ ,Jfj - SYB'IJ ATTACH PRINTOUT ~x 7,. . 

/t./~{Z,$1/7t·2:J)(.1Uc1){tdt1.J) ~ ~/ /.7Z-tr0 ~ti; 1 

/l~ i, Sut,!fflSUPER RUSH 

Mrs 

Dote 

Is, -/{g-.Cf 3 

~ .. ,. 

·, 

BEST AVAILABLE COPY 
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WHC-SD-WM-OP-045 
REV 1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. I.IO 

Peak 
ID 
1 
2 
3 

Peak 
ID Isotope 

. I 
2 Pu238 

Am241 
3 

DATA REDUCTION REPORT 

SAMPLE 
R3975-8582 

File ID: SD2967,SPC 
,. 

Counted on: 6/16/93 @14: O 
Detector/Geometry number: 2/ I 
Count time: 30000. Sec 

Peak height 
Initial Final 

4.3 3.8 
197.4 196.2 
158.8 157.4 

": 

PEAK ANALYSIS 

Peak center 
Initial Final 

355.003 355.003 
306.243 306.243 
259.298 259.298 

PEAK RESULTS 

FWHM 
Initial Final 
16.000 9.124 
24.000 17.965 
28.000 18.343 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0. 1535 5.728 0.04 1.35 
0.4725 5.499 5.503 -0.004 0.08 4.16 

5.480 5.503 -0.023 
0.3740 5.287 0.08 3.30 

DETECTOR CALIBRATION 
Energy(MEV) = 4.095 + (0.0046)*Channel 

Energy range (MeV}: 4.095 TO 6.450 
Efficiency= 0.1901 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
4110.0 
4110.0 
4405.6 
-295.6 

% Recovery 
100.000 
100.000 
107.193 
-7.193 

Tau 
Initial Final 
8.000 0.000 

12.000 9.647 
14. 000 11. 838 

Activity 
d/m uCi/ea 
7.12 0.321E-05 

30.42 0.137E-04 
0.105E-04 

17.33 0.781E-05 

Analyied by:...,.,--=--------

.. 
638 
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1 LEGEND: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

.•...•. @g~ 
- - 1 

1 
1 
1 
1 
1 
1 
1 
1 
1. 
1.3. 

. . : .. : ...:·~·.· ~~.' -, 

SPECT~UM SD2967.SPC 
RAW= .... MODELED PEAKS= 1,2, .. , ETC 

WHC-SD-WM-0Pm045 
REV 1 

1 ........... . 3 .. 
1 .......................................... 3 
1 . ...................................................... 3 . . 
1 ........................... . 3 .. 
12 ... 3 .... . 
1 ..... 2. 
Io o o e o o o o o • o o • • • • • • o o 2 o o o 

1 ....••...•..••..•.....••.•.••...........••............... 2 .. 

729.5 

1 ........................•......................................... 2 .. 
1 ............................. 2. 
1. .. 2 .. 
1 
1 
1 
1 
1 

.. 639 



;'·,,· 

WHC-SD-WM-OP-045 
REV 1 

Raw Data Dump for AEA Spectrum: SP:SD2967.SPC 
, ,· 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 
·) ;:_:;: 11 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 
/;::, 21 0. 0. 1. 1. o. 0. 0. o. 0. 0. 
,/\ij 31 0 . 0 . 0 . 0 . 1. 0 : 0 . 0 . 0 . 1 . 
>){~ 41 0. 0. 0. 0. 0. 0. 0. : 0. 0. 0. 
!st~: 51 1. 1. o. 1. 1. o, o. o. o. 1. 
\'.-?_-j 61 0 . 1. 1. 0 . 0 . 0 . 0 . 0 . 0 . 1. 
(\'·-; 71 0 . 0 . 0 . 0 . 0 . 0 . O • 0 . 0 . 0 . 
~>}? 81 0 . 0 . 1. 0 . 0 . 1. 0 . 2 . 0 . 1. 
~:~\ 91 0. 0. 1. 0. 2. 0. 0. o. 0. 0. 
.,':/_' 101 0. 0. 0. 0. o. 1. 0. o. 0. 0. 
'Cr."1 111 o. 0. 0. 0. o. 0. 0. 1. 0. 0. ,czg 121 0 . 0 . 0 . 0 . 0 . 1. 2 . 0 . 0 . 0 . 
:":~~ 131 0. 0. 0. 0. 1. 0. 0. o. 0. 0. 
:t:!1~; 141 1. 1. 0. 1. 0. 0. 0. 2. o. 0. 
-~ 151 0. 0. 0. 0. I. 0. 0. o. 0. 0. 

161 1. 1. 1. 0. o. 0. 0. o. 0. 0. 
·:~ 171 1. 0. 0. 0. o. 1. 0. o. 0. 0. 
-~ 181 0. 0. 3. 1. 1. 0. 1. 1. 0. 1. 
>T;,'.< 191 1. 0. 0. 0. O. 0. 1. 0. 2. 1. 
::~'.:J 201 .. 1. 1. 0. .. 3. ;_ 1. 0. 1. 0. 1. .2. 
:l)T:1 ? 11 2 . 1. 3 . 1. 1. 1 : 3 . o . 1. 3 . 
> 21 2. 4. 4. 2. 3. 4. 3. 3. 1. 2. 

31 3. 7. 4. 6. 4. 9. 5. 10. 6. 12. 
241 11. 14. 16. 31. 26,' 44. 30. 27. 58. 44. 
251 54. 61. 78. 79. 94. 98. 85. J_QJ. 85. 76. 
261 88. 63. 57. 67. 66. 46. 32. 23. 30. 26. 
271 16. 21. 12. 8. 13. 8. 6. 3. 7. 9. 
281 7. 7. 6. 12. 14. 12. 17. 9. 17. 26. 
291 31. 40. 41. 48. 51. 68. 77. 72. 82. 97. 
301 91. 96. 119. 121. 112. 107. 94. 107. 95. 87. 
311 50. 54. 57. ifs. 36. 32. 16. 22. 16. 4. 
321 8. 7. 5. 4. 6. 1. 2. o. 3. 1. 
331 1. 1. 0. 1. 3. 1. 2. 2. 2. 0. 
341 2. 1. 0. 1. 3. 4. 3. 3. 2. 0. 
351 1. 0. 1. 3. 3. 4. 3. o. 1. 0. 
361 0. 0. 0. 0. 1. 0. 0. 0. 0. 1. 
371 0. 0. 0. 0. o. 0. 0. o. 0. 0. 
381 0. 0. 0. 0. 1. 0. 1. o. 0. 0. 
391 0. 0. 0. 0. O. O: 0. · 0. 0. 0. 
401 0. 0. 0. 0. o. 0. 0. o. 0. 0. 
411 0 . 0 , ·"' 0 . 0 . 0 . 1 : 0 . 0 . 0 . 0 . 
421 0. 0. 0. 0. 0. 0. 0. o. 0. 0. 
431 0. 0. 1. 0 . 0. 0. 0. 0 . 0 . 0 . 
441 0. 0. 2. 0. 1. 1. 0. 0. 1. 0. 
451 0. 0. 0. 0. 1. 1. 1. o. 1. 0. 
461 0. 1. 0. 0. o. 0. 1. 0. 0. 1. 

:._·,.;'. 471 0. 0. 1. 2. 1. 0. 0. 2. 1. 2. 
·81 3. o. 3. 4. 2. 1. 2. 3. o. o. 

91 0. 0. o. 0. o. 0. o. o. 0. 0 . 
..,11 O. 0. 

··-_'.: 

. -.·•. 

., 6 4 0 
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Peak 
ID 
1 
2 
3 
4 
5 

. ·. ·: ~ · .. 
., . .;;._. \ 

WHC-SD-WM-DP-045 
REV 1 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
R3976-8782 

File ID: SD5486.SPC 

Counted on: 6/16/93 il5: ~ 
Detector/Geometry number: 5/ 1 
Count ti me: · 30000. S~c 

Peak height 
Initial Final 

8.9 8.4 
2622.7 2615.3 
252.6 268.l 

4.1 3.6 
2.7 1.7 

PEAK ANALYSIS 

Peak center 
Initial Final 

375.559 375.559 
307.388 307.388 
261. 702 261. 702 
164.929 164.929 
134.099 134.099 

FWHM 
Initial Final 
28.000 14.842 
24.000 19.163 
24.000 13.502 

112.000 2.000 
16.000 7.299 

PE}\K RESUl.:TS 

Tau 
Initial 
14.000 
12.000 
12.000 
56.000 
8.000 

.. 

D.tf~~ 

Final 
1.986 
7.987 
3.988 
0.200 
0.084 

Peak AEA Peak Centroid Count Activity 

_.., 
.. , . . . ·. 

- .,. .·• 

::-(/ 

ID Isotope 
1 Cm243 

Cm244 
2 Pu238 

Am241 
3 
4 
5 

Fract. Exp. Obs. Diff. FWHM Rate c/m d/m 
0.0047 5.786 5.804 ~0.018 0.07 0.31 1. 91 

5.796 5.804 -0.008 
0.8977 5.499 5.491 0.008 0.09 59.90 370.89 

5.480 5.491 -0.011 
0.0925 5.281 0.06 6.17 27.53 
0.0021 4.836 0.01 0 .14 0.64 
0.0029 4.694 0.03 0 .19 0.87 

DETECTOR CALIBRATION 
Energy(MEV) = 4.077 + (0.0046)*Channel 

Energy range (MeV): 4.077 TO 6.432 
Efficiency= 0. 2243 CP~VDPM 

TOTAL COUNT DATA: 

Item Total 
334€j.0 
33466.0 
33361.2 

% Recovery 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 104.8 

-100.000 
100.000 
99.687 
0.313 

uCi/ea 
0.861E-06 
0.628E-06 
O .167E-03 
0.128E-03 
0.124E-04 
0.287E-06 
0.391E-06 

Analyzed by: ~~------p 
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··sPECTRUM SD5486.SPC 
1 LEGEND: RAW= .... MODELED PEAKS 1,2, .. , ETC 
r: 

.. '·/ 5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

:-:;;:s 1·_:.~4 
i/:~: 
i;::~ 
ii 

.3 

.. . 3 . 

. . . . . . 3 
2 •. 3 • 
. . 2 . 
. . . . . . . . 2 

WHC-SD-WM-DP-045 
REV 1 

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

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

9946.2 

• e • • e I e • e ••• e •• e. e e e. • •• e e. e • 0 f e O O e ••• e e I I I I I I e I I I I I IO I IO I IO I I e I I I I I 2 I 
..................................... 2 
....... 2 . 

. , 1 
1 
1 
I 
1 
1 

., 
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WHC1.SD~\IVM,0P~45 , 
REV 1 

Raw Data Dump for AEA Spectrum: SP:SD5486.SPC 
1 o. 0. 0. 0. 0. 0. 0 .. 0. 0. 0. 

11 0. O·. 0. 1. 0. 0. 1. 0. L o. 
21 0. 0. 1. 1. 1. 0. 0. 1. I. . 0. 
31 1. 0. 0. L 1. I. 0. 0. 0. 1. 
41 0. 0. o. o. 2. 0. o. 0. 0. o. 
51 0. 0. 0. 0. 0. 2, 0. ,. 0. 0. 0. 

·51 1. 1. 2. 1. 1. 3. 1. 1. 2. 1. 
71 1. ' 2,; 0. 3. 1. 0. 0. 1. 0. 0. 
81. 1. o: 0. 1. 0. 2. 2. 0. 0. 2. 
91 1. 2. 1. 0. 1. 0. 2. 1. 1. 1. 

,,;_. , 101 1. 2. 4. 0. 3. 1. 1. 2. 1. 2. 
.ii•••dil 1 1. 2. . 0. 1. 1. 0. . 1. 1. 2. 0. 
.· ·f'-¼~121 1. 2. 0. 2. 1. 1. 0. 3. 2. 1. ·:\_-~ 
: • ·?;;••="131 . 2. 2. 3. 4. 1. 3. 0. 1. 1. 1. 
·~:,: ~141 1. I. 2. I. 0. 1. 1. o. o. 2. ·:::~: 
· ;-~151 1. 2. 2. 1. 0. 3. 1. 1. 1. 3. -~ 

ml61 2. 2. 3. 2. 3. 2. 1. 3. 0. 2. 

fil~i 1. 1. 3. 3. 3. 1. 0. 2. 2. 2. 
0. 2. 4. 4. 1. 4 .. 1. 1. 7. 2. 

,:~ m o. 3. 1. 3. 0. 4. 1. 4. 4. 3 . 
3 .. 4. 5. . . 3. T. 6. 5. 4. 4. 2. 
3. 8. 7. 7. 5. 6. 4. 3. 6. 7. 

'-:'.\; 221 2. 4. 9. 6. 13. 17. 5. 7. 10. 15. 

?J! ~!i 12. 9. 12. 15. 18. 14. 26. 25. 30. 26. 
29. 25,, 41. 49. 63. 52. 62. 77. 71. 84. 

l<,cC,-

~:_:/; 251 84. 103. 106~ 132. 123. 152. 150. 150. 151. 134. 
c\) 261 138. 133 .. 158. 140. 127. --r59. 110. 74. 78. 60. 

271 73. 63. 61. 57. 57. 84. 85. 76. 90. 94. 
281 125. 115. 135. 150. 186. 168. 230. 271. 296. , 345 ... ,r·"" 

291 424. 433. 527. 579. 650. 743. 848. 914. 1013. · 1067. 
301 1186. 1238. 1359. 1477. 1440. 1489. 1440. 1316. 1324. 1197. 
311 1104. 908. 849. 671. 590. 496. 406. 313. 239. 188. 
321 171. 105. 84. 65. 41. 23. 20. 17. 11. 7. 
331 3. 4. 1. 0. 1. I. 1. 0. 0. 0. 
341 0. 1. 1. 1. I. 2. L 2. 1. 2. 
351 2. 5. 3. 0. 1. 3. 1. 3. 3.. 1. 
361 .. 4. 3. 1. 2. 2. 4. 0. 5. 2. 6. 
371 5. 3. 7. 4. 6. 5-. 3.' 3. 5. 5. 
381 1. 2. 0. 4. 0. 0. o. o. o. o. 
391 0. 0. 0. 0. 0. 0. o. 0. 0. o. 
401 o. o. 0. I. o. 0. o .. o. 0. o. 

' 411 1. 1. 0. 0. o. 0. 0. 0. 0. I. 
421 o. o. 0. 1. 0. 0. 0. o. 0. 2. 
431 1. 1. 1. 0. 0. 4. 2. 3. 1. 1. 
441 L 2. 2. 0. 2. 1. I. 0. 2. 0. ' 
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
461 0. 1. 0. o. 0. 0. 0. 0. 0. o. 
471 -0. 0. 0. 0. 0. 0. o. I. 0. o. 
481 0. 1. 1. 1. o. 0. 0. 3. 1. 0. 

1:·· .. 491 1. 0. o. o. 0. 0. o. 0. 0. 0. 
., 

511 0. 0. 
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BEST AVAILABLE COPY WHC-SD-WM-DP-045 
RE\11 

DET # 1 2 3 4 5 6 7 8 JUPITER II 
1l•·:;._:•:Jug:;;;:;Asi·:;::;;;;:;:;;::::::::::1:::;::~~;:;;; ;:;;:;;;;;;;:i:ji::;:; ;::;;;:;£;::;;;::~r: ;::;::::;::;~::t::?:;::;; ;;::;::;::::-~::;;:~:;;;;: ::;:::;:::::~:;;:;:::x;:;:: :;:;:::::::;/4::~;i~·::::: :;:;:;:;;;;4;:;::;:$:;:;:; :::::::;;;;;;;i.:;::::·;;::;:;: :;:;:;:;:::::±::·:;;;~;;:;:l::::;::;::fa;:;;:;;:~;;:::-==== 

't 

SCT/SHIFT 

rfr/1 I 8-G--
I 

DATE 

SCT/SHIFT 

Yrv1/ J's-~ 
I 
DATE 

(c. ;(,-C(!, 

Np ,J 0 J4 " cu. r it../ tp 1 :":J~ 1 t.f G , s--z ; s".3 _.,,,.,,--
Pu JO '5' 1-'17 ·Z 'J. 'I :tJ~ }(). tf ·1.s ( 'J. 1 I // 

Np y/ 
I )i.;O, our l'i1 I5 1I IS'C 15( I SJ. 

Pu 1c·1 ·-z.7-~- I :'2.1, :rrl. ::2·1 c:.; ::J-:fG J:?c 
Arn IZ5 ·?c I ·29'] s'cC: Jc}.. :sc2.. Jc.{ 

Cm JS'i ·-:{(lf -1, 5G7 175 J7I 3e,r l~Y' ...... • 

-\:':;:•:5.~:::::::I11:1::::¥,{·III ::H~i:f ::::::::::::;~:t:w:ii: :1::::::::;i:it:!~i:i!:: t:::1:::::;:]:;~:;;1: ;:1:;;::;::::§•:~•i::1:: :11:::::;Il!]iiwii!:ii ::1::::::1:w.:~:·!ii;:· :::::::::I:::!I}Eii.::/ ::::::::1::::1t::1:::::: :::::;:::::::[::~{t:il IiIIiifiiili•i!Ii iI!:::/Iiii[I§iii 1::::::::}1rn-tt 

SCT/SHIFT 
O,~.A •,r;lf' 
"'Jrvt. I ,'/2 · L....., 

I 
DATE 

G-17 .. 91 

' ' 

iS-.) r_"'t.1/' I u-, /55 i'-11" 15:1. iSJ Np fA. -
Pu } / / . )JC 

Arn 1s1 
Cm !C:J T7'2. -1 "'JC;8' J7~ T7C ) 10 JG9· ./ . 

·•-::.···•§t:~:•1::1;j::::::~::•:::1:::::::::::•::H1~::::::::::::::::::g::~:::t::1:':1:::::rn~:::1:m:::::;::::::::::&.::Js::::::::1•:::::•1:§::Mt.:::::::::::::;:1A::•l:1:r:::,:::1:::1:::::1:!1::~::;1:•::::::::::::a.m1:::•:::::::::1:::¥:mt::::•·•:::::::1:::1::~::m::::: ::;::::::::::t:::::~:::::•:::i::,::::::•r·:i::j:::::1:,•,,·······•·~--~.~ .... 

SCT/SHIFT Np :r;· j..Z:.").. i:u T ilf1 J'S!:> .. JSu ,,=n i 5'9 

~~-·I 
I ,? -. ; JI ·.Z1'·1 ,h-/:_ Pu t11'-) ;h '!:, ·~1r ·230 ·?.JI ----

__ .. 

, I 
13·7 :50:J-DATE Arn '301. :re 8 '.?C-J.. s.JJ. ·r~? ... / 

' ' r.:- rr~1z Cm 
, , I f71 ;' {.~•, '3G't S'Jr.. 16 ... ,. 17C ·r<;,9 -

::::::JJuij:1,;ii,::11:1:1:::::::::: ::::::ijm::::: IIi::~::~:::1.::::: :::::;::::::1::1::a::::: ::::::::1::::1:1~::11::::: :::::::::::::11@it::: :1ii::1:1::;1:ili::l£::::: :1:::::::11111::l::!:;::: ::::::::::1::1:t.1i:::::: :::::i::::::4.:~1::1:::::• :1:::::::n1:::i~t :::::::ii:],~::::: .. itIIitt!Jt :::::: ::j)s::;t:. 
Np >j:J..,, -l.5-/ cJ+ 1.5D ISL/ 1(9 J.S-/ ,-~3 _.....---
Pu / / / ,~ 3 J..- / J. 31 ,J 33 ;)J.7 .')..,?,I ;;di ----------- __.-

DATE 

£-lf-E 

SCT/SH\i• Np ~.! ;L· 1..5~ Fl[/ /SS Fl? /S:2- /53 _.,,,,-,·--· 

vf /)<;, i23S~ ----· Pu //0 .;23,).,- ;,):J. 'I JJ.7 ~3/ .~36 i----
,/ 

DATE Arn J3w 3c5- ..Jc/ ' :.:X,~i 3a/ 3tJ3 .3.ca / 
/ 

l-~·,,L.l.3 Cm /tl~ 3·;3 I ·3~9 3JG 36'9 3 17d 3i::? / 
NOTE: Np (:?J7Np) peak must be at ch 150 +/- 10 , (3.2 - 4.4) or ch 80 +/- 10 ( 3 .1, 1.1 ·- 1.4) 

Pu (:::i9Pu) peak must be at 
Arn (~~'Arn) peak must be at 
Cm (~

44Cm) peak must be at 

ch 229 +/-
ch 300 +/-
ch 368 +/-

10 
10 
10 

(3.2 
(3.2 
(3.2 

.. .-.. _. 
, . 

- 4.4) or.ch 113 +/- 10 ( 3. 1, 1.1 - 1.4) 
- 4.4) or ch 139 +/- 10 ( 3 .1, 1.1 - 1.4) 
- 4.4) or ch 160 +/- 10 ( 3 .1, 1.1 - 1.4) 

., 
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WHC-SD-WM-DP-045 
AEV1 

BEST AVAILABLE COPY 

COUNTS CNT TIME C/M CO/NC CORR 
I 

242703 5 48531 306 
243638 5 48718 309 
243386 5 48667 308 
243764 5 48743 309 
244275 5 48845 310 
244108 5 48812 310 
244275 5 48845 310 
243645 5 48719 309 
243015 5 48593 307· 
244057 5 48801 310 
243516 5 48693 308 
243510 5 48692 308 
243627 5 48715 309 
243690 5 48728 309 
243901 5 48770 309 
244466 5 48883 311 

CORR C/M 

48837 
49026 
48975 
49052 
49155 
49121 
49155 
49028 
48900 
49111 
49001 
49000 
49024 
49037 
49079 
49194 

GEOM 

0.4977 
0.4996 
0.4991 
0.4999 
0.5009 
0.5006 
0.5009 
0.4996 
0.4983 
0.5005 
0.4994 
0.4994 
0.4996 
0.4997 
0.5002 
0.5013 
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" .. -·' 

.. ··.-;:. 

:· ;•:.:: 

COUNTS 

•• ::i:: 242920 
212932 
242052 
213038 
2-12907 
242795 
2-13214 
243707 
242647 
211653 

WHC-SD-WM-DP-045 
REV_1 

BEST AVAILABLE COPY 

~- CNT TIME C/M COINC conn COnRCIM 

5 .48575 307 48882 
5 48577 307 ·48884 
5 18401 - 305 48706 
5 18599 307 48906 
5 18572 307 48879 
5 48550 306 48856 
5 18631 307 48941 
5 48732 309 49041 
5 18520 306 48826 
5 18322 304 48625 

A VG . ·.='.AVG ; :' ·=, 

c.·.,·•: 
.. 

GEOM 

0.4981 
0.4982 
0.4964 
0.4984 
0.1981 
0.4979 
0.4988 
0.4998 
0.4976 
0.4955 
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WESTINGHOUSE HANFORD COMPANY . '--ri+ \ 
222-S LABORATORY WHC-SD-WM-DP-045. 

ANALYTICAL BATCH REV 1 

Instrument: Procedure/ Rev:Lrl- ~ 03 .. 1 Sb 0 

Technologist· _- Date: ~--r?-9_!1 

Starting Time: fl ~c) Temperature 2 '/"' (. 
Ending Time: /ya-,> Chemist: S.J. C C ,vJ 

Comments:------------------------------

Description Lab ID Description Lab ID 

l (n,G S ~391S:-tsrv 11 

2 /J/k i ~111 ' 12 

3 -5;,,,,,,, If c: /2111fl •"' fjt2 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

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

l.,r, r.. 5 , 3B'f3-- JwiP 
~/).- lee S:-~ g ·n- ,J(f'J ,,.p 

_,,. 

b41 

A-6000-881 103/921 
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WHC-SD-WM-DP-045 
REV 1 

.AMERICIUM 241 ANALYSIS - ACID DIGESTION 

Serial No. 

R 3975.-8582 
S1mpl1 _Point , ,;- ,y\ 

BECH'rOLD-1 
D111 

·a- 7-93 

Timi l11ued 

9:39 

Prio,ity 

24. 
Ocue,min11&on Melhod1S1ano1rd Resull Un,11 Charge Code_ Aerun1 

Am241 LA-503-156 % RECOVERY E13975 2 
Cu1tom1r tlD 

STD 
Remarks. Ca1cu1111on1. Resutls· 

EDP R201 AROOl RERUN 
STD#~ ~i3"{) RESULT .3y,,s:r 
STD VAL %REC / :i.s>., f-5'" 1/ ~ 

"~.E.A"·~ 480Mii 
ATTACH PRINTOUT 

.. \In) w..i ht. ~15-: "i'r6":J 

... ,~\J'f ~5'..; f 61'..2 ,,_ 

BEST AVAILABLE COPY 

648 
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WHC-SD-WM-DP-045 
REV 1 

AMERICIUM 241 ANALYSIS -·ACID DIGESTION 

' ' 

R 3976.-8782. BECHTOLD-1 
, 0eterm1nauon Me1noa,s11ndard 

Am241 LA-503-156 
Sample S11e 

? 
Remarks. Ci1tcula110ns. Atsulls 

Dale 

Res1.11t Un111 

uCi/G 

Time IISued 

6- 7-93 9:47 
Cnarge Coda 

Rec E13975 
Cus1omor ID 

SB-77A· 

RERUN 

Priorny 

24 
Reruns 

2 

COUNT AS uCI/L i 
\rtJ ,_ \-WII) k 

• ,i,c, IIJ 6~ tVte, \ . 
.,.,. h\J. ~ .1-tl- S"!o'/~ "!J \ t; 

0~ 
"AEA" • 480MiN 

ATTACH PRINTOUT 

An1lyst • • An• lysl - ~ 

Hrs Hrs 

, 

BEST AVAILABLE COPY 
649-
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G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 
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Peak 
ID 
1 
2 

::~ Peak 
,:-

1~-:=i ID Isotope 
. 1 Pu238 

Am241 
Am243 

1··•·· 

!- ... 

I 

·-• _ •• _...,': - ... .:. ... , __ 4•. 

DATA REDUCTION REPORT 

SAMPLE 
R3975-8582 

WHC-SD-WM-DP-045 
REV 1 

File ID: SD4572.SPC 

Counted on: - 6/18/93 @ 8: O 
Detector/Geometry number: 4/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM 
Initial Final 
20.000 8.787 
16.000 7.893 

Initial Final Initial Final 
1343.6 1275.4 301.971 301;971 
993.2 944.8 256.222 256.222 

PEAK RESULTS 

AEA Peak Centroid 
Fr.act. Obs. Diff. FWHM 

Count 
Rate c/m 

Tau· 
Initial Final 
10.000 5.193 
8.000 4.643 

Activity 
d/m uCi/ea Exp. 

o:5837 5.499 5.482 0.017 0.04 19. 98. 214.94 0.968E-04 
5.480 5.48i -0.002 

0.4163 5.234 5.272 -0.038 0.04 14.25 1003.58 

DETECTOR CALIBRATION 
Energy(MEV) = 4.093 + (0.0046)*Channel 

Energy range (MeV): 4.093 TO 6.448 
Efficiency= 0.1291 CPM/DPM 

ltem 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
17917.0 
17915.5 
17115.6 

799.9 

Analyzed by: 

• •: •!'r•.;••.••-. • ,•, :- -• • • ••• • • •~ •.- ... :-• ••,.._. •~~•-. •;" • •." •/• •.•;••• • •• 

. >·•. · . 
. ·-

.· -:,. ·, 

% Recovery 
100.000 
99.992 
95.527 
4.465 

fl!llj 

0.742E-04: 
0. 452E-03' 

.--
._,_._:. ~.: 
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SPECTRUM SD4572.SPC 
1 LEGEND: RAW = •• °" MODELED PEAKS = ·I, 2,. °' ETC 

WHC-SD-WM-DP-045 
REV 1 

2. 
· .. 2 . 
. . . . . . . . . . . . . 2 
........................................... 2 
................................... 2 
... 2 .... 
. 1. 
..... . 1 

-'• t t t I I O t t O t O II t O O O II t t O t t O O O t O l 

4735.4 

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

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

.. 1 ... 

.:.::··•.•, .. · 
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~·~~ Raw Data Dump for AEA Spectrum: 
- 1 0. o. 0. 0 . 

11 0. . o. 0. 0. 
21 0. 0. 0. 0. 
31 1. · o. 0. 0. 
41 0. 0. 1. 0. 
51 0. o. 1. 0. 
61 1. 0. 0. 0. 
71 0. o. 0. 0. 
81 2, o. 0. 0. 
91 0. o. 1. 0. 

101 2. 1. o. o.· 
:;;; 111 1. o. 1. 2. 
,{~°'} 121 0. . 1. 1. o. 

. ·.:~·:.131 0. o. 0. 2. 
d, 141 1. o. o. 0. 
~-· g 151 0. o. 2. 0. 
-~ 161 O • 1. 0 . 1. 
~:171 0. o. 2. 1. 
O'-'.'i 181 0. o. 1. 1. 

191 0. · 1. 1. 3. 
201 3. · }. 4. 3. 
'11 2·. 3. 3. 2. 

11 14: •14. 18. 10. 
_ 11 37. 28. 26. 34 . 
241 75. ,88. 109. 121. 
251 352. 405. 567. 610. 
261 100. 68. 50. 38. 
271 27. 21. 27. 25. 
281 56. 58. 42. 62. 
291 dw.' 288. 267. 332 . 

., 301 920. 854. 708. 567. 
. .. . , 311 2. 51. 3 7. 33. 

321 0. o. 0. 0. 
- .,· 331 0. 0. 0. 0. 

.. 341 0. 0. 0. 1. 
.. ,,_: 351 1. 1. 1. 1. 

361 0. · 0. 3. 2. 
371 0. . 0. 0. 0. 
381 0. o. 0. 0. 
391 0. . o. 0. 0. 
401 0 . 0 . 0 . 0 . 
411 o. o. 0. o. 
421 o. · o. 0. 1. 
431 o. o. 0. 2. 
441 0. o. 0. 0. 
451 0. 0. 0. 0. 
461 o. o. 0. 0. 
471 0. o. o. 0. 
·11 1. o. 0. 0. 
n o. o. o. o. 

..,11 0. o. 

WHC-SD-WM-DP-045 
REV 1-

SP:SD4572.SPC 
o. 1. 
o. 0. 
o. 0. 
o. 0. 
o. 0. 
o. 0. 
0. 0. 
0. 0. 
0. 0. 
1. 0. 
o. 0. 
o. - 0. 
o. 0. 
1. o. 
1. 1. 
o. 1. 
o. 2. 
1. 0. 
2. 1. 

,2. 3. 
2. 3. 
9. 4. 

12. 12. 
23. 40. 

163. _ll,5.., 
662. Lfil15.) 

46. 34. 
28. 22. 
94. 88. 

385. 403. 
386. 216. 

17. 11. 
o. 0. 
1. 0. 
1. I. 
o. 0. 
1. 3. 
0. 1. 
o. 0. 
o. 0. 
o. 0. 
o. 0. 
o. 0. 
o. 0. 
o. 0. 
0. 0. 
o. 0. 
o. o. 
o. 0. 
o. 0. 

·;_;;. 

2. 
o. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
2. 
2. 
0. 
1. 
0. 
3. 
1. 
3. 
6. 
9. 

41. 
175. 
560. 
40. 
35. 
93. 

505. 
162. 

6. 
0. 
0. 
4. 
1. 
1. 
o~ 
0. 
0. 
0. 
o. 
o. 
o. 
o. 
o. 
o. 
1. 
o. 
o. 

3. 
0. 
0. 
0. 
0. 
0. 
o. 
0. 
0. 
0. 
1. 
0. 
2. 
2. 
1. . 
0. 
1. 
0. 
0. 
3. 
5. 
9. 

13. 
38. 

252. 
460. 
29. 
25, 

125. 
605. 
118. 

0. 
0. 
0. 
1. 

-2. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
o. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 
4. 
3. 
6. 

10. 
26. 
54 .. 

256. 
295. 
28. 
34. 

138. 
775. 
111. 

2. 
0. 
0. 
0. 
3. 
1. 
0. 
0. 
0. 
0. 
o. 
0. 
0. 
0. 
0. 
o. 
1. 
0. 
0. 

o. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
2. 
0. 
2. 
1. 
1. 
1. 
0. 
0. 
0. 
2. 
1. 
9. 

10. 
20. 
58. 

294. 
169. 
28. 
43. 

178. 
870. 
86. 

1. 
0. 
1. 
o. 
0. 
1. 
0. 
0. 
0. 
0. 
o. 
0. 
o. 
0. 
0. 
0. 
0. 
0. 
0. 

·:1 
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I. 
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Peak 
ID 
1 
2 
3 
4 
5. 

Peak 

.,_ '." .. ::.: 

... , (' 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. I.IO 

DATA REDUCTION REPORT 

SAMPLE 
R3976-8782 

WHC-SD-WM-OP-045 
REV 1 

File ID: SD5492.SPC 

Counted on: 6/18/93@ 8: O 
Detector/Geometry number: 5/ 1 
Count.time: 30000. Sec 

Peak height 
Initial Final 
106.9 112.4 
398.8 389.9 

159862.3161213.8 
118.1 104.2 
105.3 109.7 

PEAK ANALYSIS 

Peak center 
Initial Final 

441.394 441.394 
374.240 374.240 
306.265 306.265 
84.053 84.053 
29.033 29.033 

FWHM 
Initia.l Final 
28.000 19.881 
24.000 19.109 
28.000 21.203 

336.000 2.000 
28.000 20.924 

i: PEAK RESULTS 

AEA Peak Centroid Count 

Tau 
Initial Final 
14.000 6.718 
12.000 4.188 
14.000 7.219 

168.000 0.200 
14.000 16.790 

Activity 
ID Isotope 
1 Cm242 
2 Cm244 

Fract. 
0.0007 
0.0028 

Exp. Obs. Diff. 
6.115 6.098 o·.011 
5.796 5.789 0.007 

FWHM Rate c/m d/m uCi/ea 
0.09 2.77 16.21 0.730E-05 
0.09 11.34 49.16 0.221E'.'04 

0.303E-04 Cm243 
3 Am241 

Pu238 
4 
5 U 238 

5.786 5.789 -0.003 
0.9950 5.480 5.476 0.004 0.10 4047.33 18663.51 

5.499 5.476 0.023 
0.0009 4.454 0.01 3.72 
0.0006 4.200 4.201 -0.001 0.10 · 2.40 

DETECTOR CALIBRATION 
Energy(MEV) = 4.067 + (0.0046)*Channel 

Energy range (MeV): 4.067 TO 6.422 
Efficiency= 0.2307 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
2075998.0 
2075998.5 ., 
2033777.0 

42221.8 

% Recovery 
100.000 
100.000 
97,966 
2.034 

16 .12 
13.49 

0.841E-02 
0. llOE-01 
0.726E-05 
0.607E-05 

·Analyzed by: ..,.,,..........,...------
NIJ 
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SPECTRUM SD5492.SPC 
1 LEGEND: RAW= .... MODELED PEAKS 1,2, .. , ETC 

5 
5 
4 
4 
4 
4 
4 
4 

3 . 
.. 3 

3 
............ . 3 
............................. . 3 .. 

WHC-SD-WM-DP-045 
REV 1 

592627.8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
! : : ••••••••••••••••••••••••••••••••••• 3 

...... . 3 

2 
2 
2 
2 
2 

1 .. 654 
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Raw Data Dump for AEA Spectrum: 
l 0. 0. 0. . 0. 

11 0. 0. · 2. 39. 
21 53. 76. SL 7.6. 
31 66. . 56. 62. 54. 
41 25. 28. 16. 15. 
51 19. 29. 33. 34. 
61 43. ,45. 39,' 45. 
71. 53. 53. 52. 44. 
81 61. 57. 56. 56;. 
91 42. 60. 46. 50. 

101 - 76. 56. 56. 65. 
111 64. 67. 67. 64. 

··..: ... -?. 121 63 77 61 71 -~: . . . . ffi: 131 72 . 7 4 . 68. 80 . 
;--:-:-"'-"" 141 82. 87. 89. 90.· 

C • -~, 151 85 • 110 • 93 • 90 o 

-1: ~~i gt g~:- UL i~t 
-~; 181 138. 169. 142. 147. 
~ 191 177. 190. 199. 169. 

_ 7=},:; 201 225. 238. 240. 268. 
_J.-,; ~-11 331. 358. 379. 339. 
' .. c:: ;' 221 543. 551. 614. 616. 
·'<.231 795~ 888. 927. 938. 

241 1088. 1159. 1193. 1230. 
-· 251 1825~ 1918. 2053. 2099. 

:> 261 2712. 2741. 2845. 2945. 
. '.'.· ·. 271 4107. 4403. 4.835. 5234. 

· ·• 281 11106. 12347. 13951. 15565. 
;~_;: 291 34255. 38269. 42243. 47183. 

_· ._, 301 79185. 82721. 85207. 86946 . 
. : / · 311 61037. 53272. 45998. 39237. 
,'<·J 321 8223. 6279. 4495. 3391. 

331 235. 112. 96. 63. 
341 23. 15. 20. 17. 

'351 41. 29. 52. 55. 
, ,-:- 361 108. - 123. 124. 128. 

:>-;371. 205. 231. 218. 224. 
· -·::,-:; 381 114. 98. 65. 53. 

· ;_391 9. 4. 2. 3. 
_ ' 401 2 . 1. 2 . 2 . 
,-_.:-.411 5. 3. 7. 7. 
-".'.421 ·· 11. ll. 11.- 17. 

'.431 31. 36. 50. 46. 
441 41. 60. 50. 53. 
451 18. 8. 8. 6. 
461 o.. 0. o. o. 

,471 1. 0. 0; 0. 
481 0. 0. 1. 1. 

.. 491 .0. 2. o. 0 . 
.. 511 o. 0. 

. . :,· '· ', . , :' -~ ' . :· . 
'.•·' ·:•·" .• . 

WHC-SD-WM-OP-045 
REV 1 

SP:SD5492.SPC 
0. 0. 0. 0. 0. 0. 

39. 45. 53. 41. 53. 63. 
78. 59. 62. 63. 73. 64. 
55. 39. 44. 42. 35. 31. 
21. 24. 25. 15. 26. 32. 
31. 35. 48. 37; 40: 47. 
47. 46. 41. 48. 52. 53. 
52. 48. 60. 65. 46. 48. 
48. 45. 65. 52. 53. 56. 
58. 58. 54. 47. 64. 58. 
s2: 58. 63. s1. 44. 62. 
71. 55. 74. 64. 59. 63. 
72. 68. 63. 71. 68. 70. · 
67. 84. 89. 85. 98.. 86. 

101. 83. 104. 95. 84. 109. 
111. 101. 100. 85. 113. 133. 
104. 108. 103. 122. 117. 128. 
144. 131. 146. 130. 140. 145. 
147. 161. 153. 172. 154. 160. 
227: 207. 201. 185. 217. 195. 
270. 280. 259. 290. 279 .. 357. 
408. 383. 406. 444. 452. 503. 
640. 660. 653. 746. 788. 824. 
906. 959. 1039. 978. 1091. 1059. 

1275. 1328. 1476. 1539. 1618. 1704. 
2120. 2305. 2392. 2456. 2647. 2600. 
3000. 3187. 3190. 3375. 3608. 3807 . 
5907. 6435. 7124. 8050. 8899. 9780. 

17693. 19732. 22020. 24651. 27302. 30763. 
51858. 56095. 61500. 66215. 70751. 75197. 
86721. 85269. 82684. 78932. 73605. 67762. 
32821. 26731. 21805. 17169. 13620. 10554. 

2432. 1676. 1200. 810. 509. 321. 
40. 29. 13. 18. 11. 21. 
13. 16. 17. 26. 31. 30. 
54. 58. 84. 67. 88. 118. 

140. 158. 164. 181. 201. 209. 
199. 177. 194. 174. 133. 132. 
51. 40. 22. 19. 15. 8. 
6. 0. 2. 4. 3. 6. 
6. 4. 3. 3. 7. 5. 
3. a 10. 14. 9. 11. 

28. ii. 32. 34 31. 38. 
50. 51. 62. 67. 65. 55. 
53. 51. 35. 47. 27. 26. 

2. 2. 5. I. 0. 0. 
0. 0. 0. 1. 0. 0. 
1. 0~ O. 0. 0. 1; 
1. 0. 2. 6. I. 0. 
0. 0. o. o. 0. 0. 

-•-.•- -~·- -:.1' ..• ...:· ~: ·-· --· : -- . - . ·.. - -~ •. 

',•::,., 

,,~ -
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WESTINGHOUSE HANFORD COMPANY (~?J&L 953 
222-S LABORATORY WHC-SD-WM-DP-045 

ANALYTICAL BATCH REV 1 
Lab Segment Serial No. Customer ID: 

~ 317, S.5-77 Cl 
Analysis: lR Sample Prep: 

~ tL~ 
Instrument: iJIJ~7?1>9 Procedure/ Rev: · LA- J-of- / 6 I ca,)r.~ 
Technologist: JU"E l.fi ;:. C Jw. .;t....:) Date: {~14-13 . 
Starting Time: /Ip ~ Temperature ,,,,2.J • C 

Ending Time: 'r ~ ts- Chemise: s. C4'..L-...f 

Comments: 

. 

Description Lab ID '' Description Lab ID 

lJ't1J- - fj ..J,.o l 1 
. -1 INITIAL LMCS CHECK STD . '.:i 

2 REAGENT BLANK .. 12 

3 J,. ·- I) J. l).}11t-f 7.J-O 13 . 
4 14 

5 15 

6 16 

7 1 7 

8 ,a 
9 19 I .. 

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 

LH (. .s l.rB.rl ( 10,.J,) . 

. 

; 

I 
•• -- -

I 
'fj ~ :c, 

IOJ 'I 

.... 



. ~ ·- ,. 

I:-.·· 
I .~ .. 
! • -:' 

,', .:.-· -'; 

I 

', .:• .. ;._;, 

-~ 
~ 

.-~ 
,.~:~t 1·~,· 
1· -;•; 

'· .- .... "~ 
,. -!'" 

WHC-SD-WM-DP-045 
REV 1 

TOTAL BETA ANALYSIS - ACID DIGESTION 

Serial No. S1ffli,1e Po1nr' 

R 3975.-8520 BECHTOLD-! 
Oet~tm1nauon Me1hoa:s1anaa,a 

·,:,i ,-•. ... ·,.· 

9:39 

'l'B LA-508-101 % RECOVERY ETB975 
Simple Size 

SAMPLE I fJ ,.J_ 
Customer ·10· 

STD , 

S515.EV-CRB 
STD#' {.tB r/ · RESULT /,/5~4 
ST]) VAL/./)/.{c-,/ %REC /~'2-,o,t 

AnalySI • 4 

Hr• Hrs 

hh Ciltahtiaa by VR DA DH4-199l •t 22:08:48 
ht 114 · 2 ·iDt~ 10U1t lfli elf. : ,J076 
SHph sin : 10 1l Dilutiun : I 

ftml 11 

8163 
- · 16.0 = 1.moc-01 MCi/L bth 

10 

ftml I 2 /. 11./f~ ,>I 

7841 
-------------- - 16,0 1.mac-01 ,Ci/L beti 

10 

AnllySI • ~ 

BEST AVAILABLE COPY 

/ 

Puonty 

24 
Re,una 

0 
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W1-10 .. so-wM-DP-04s 
.REV.1 

TOTAL BETA ANALYSIS ACID DIGESTION 

Time Issued 

R 3976.-8720 BECHTOLD-1 9:47 
Prior11y 

24 
Oe1erm1na110n Methocs,·s,anoard Cherie Code, 0 1 • Reruns 

. \ . . 

TB LA-!;>08-101 
Simple Size 

? Jo-o-Jo - sro 
Rem• rll.s. C.11cula1tons. Results· 

COUNT AS uCI/L 
USE 13,14,15 OR 16 

7,?S'~t'()J,,.C,/4_ 

Analyst. 1 

Date 

{-l'f-7) 

-:,, 

uCi/G E1$975 , 0 
C"•tomer 10 ·. 

SB-77A 

Analys1 • 4 

I '/ A,,; J-/¢-9 .1 (le·, Ji-3-y 
Jl/7 7t1/_ /~··: ,·. J' 317~ -·f?;Jt) 

~ J.ll!i'.ii Ith c.lcdilion •r VR on D&-14-1993 it 22:11:28, 
~ JD ..::it.,a_ hi 114 2 ·iocb 1ml Ith ,ff, : .3076 
f<l•~ ~ 

Suph sin : ,5 1l lilutio1 : 202 

ftouot I I · 

147701 
------------ - 16,0 B,7288[t0l 1Ci/l bth 

10 

Rmt I 2 

148479 
------------- - u.o l,7748[tOJ 1Cill hla 

10 

BEST AVAILABLE COPY 



':: 

WHO-SD-WM-DP-045 
REV1 ~ 

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-_508-002 q-- ;J 

DETECTOR No. 14 
2" I 5" STD TIME ZERO DATE (HD): 15883 

RADIONUCLIDE: Cg-60 l" STD TIME ZERO DATE (HD): 16573 
HALF.LIFEi - 1925 DATE COUNTED (HD): 16973 
COUNT TIME: 5 DATE COUNTED l" (HD) 16973 
CPM BKG, 8 
CPM l" BKG: 8 CALIBRATED BY': RA JONES HD O"" 09/25/4_4 

STANDARD SIZE DATE TIME COUNTS@ COUNTS@ COUNTS @ · COUNTS@ 
ID 0 DEG. 90 DEG. 180 DEG. 270 DEG. 

..... _.,,.. l00B40A2 l 03/16/91 92989 92994 93035 93405 

'~,) l00B40Bl l 03/16/91 192627 192410 191919 193055 
~-

-~ 100B40Cl l 03/16/91 275186 275194 276467 277850 

,-~ 

32B40A4 2 03/16/91 74167 73525 74735 74674 
, ~ .... 

~-I!'~' 

.~:f' 
32B40B3' 2 03/16/91 142004 142342 143294 142285 

~· 32'840C4· 2 03/16/91 203583 203979 204919' 204002 

_ 32B40A5 5 03/16/91 70819 71365 70294 70476 

32B40B6 5 03/16/91 141064 141079 139685 142440 

32B40C5 5 03/16/91 205623 206968 206535 205895 

.. ~ ·~ 
· BEST AVAILABLE COPY 

,:. 
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WHC-S9-WM-DP-045 
REV 1 -

STANDARD SIZE ·STD AVE DECAY DECAY CORR EFFICIENCY 
ID V_ALUE CPM CORR CPM 

100B40A2 l" 67290 18613 1.15 21497 0.3195 

100B40B1 l" 137800 38493 1.15 44456 0.3226 

l00B40Cl 1" 199700 55227 1.15 63783 0.3194 

AVERAGE, l" - 0.3205 +/- @95\ 0.0036 1.12 \ ON 03/16/91 

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY 
ID VALUE CPM CORR CPK 

32B40A4 2" 70480 14847 1.48 21983 0.3119 

-~:: 32B40B3 2" 135100 28488 1.48 42181 0.3122 .... } 

"/~:-
·. ' it( 32B40C4 2" 202400 40816 1.48 60435 0.2986 
-~; 
·~, .. AVERAGE, 2" .. 0.3076 +/- @95\ 0.0153 4.96 \ ON 03/16/91 
~: 

~~: 

-.~;'..~. STANDARD STD AVE DECAY DECAY CORR EFFICIENCY 
05,:, ID VALUE CPM CORR CPK 
~:;,. =:·;:,·· ~ 

32B40A5 5" 70160 14140 1.48 20936. 0.2984 

32B40B6 5" 135700 28205 1.48_ 41762 0.3078 

32B40C5 5" 201900 41243 1.48 61067 o_. 30,25 

AVERAGE, 5" - 0.3029 +/- _@95\ 0.0092 3.03 \ ON 03/16/91 

-------------------------------------------------------------------------
NEW EFFS FOR D~T 14. Co-60 l" "' 0.3205 2" = 0.3076 

5" = 0.3029 

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

BEST AVAILABLE COPY 

-· 66,0 

. ' ..... ,. 
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Instrument: lJ..i ~ 7't/ f' 
Technologist: 

Starting Time: 

Ending Time: 

. ;· Jlf-i6~SD-WM-~P-045 
RFV 1 

. WESTINGHOUSE HANFORD COMPANY 

222-S LA80RA TORY _ 

ANAL YTlCAL BATCH 

Procedure/ Rev:\-f\ ~-\0\ · ~J D -

Comments:-------------------------------

Description Lab 10 . ' .. 
Description Lab ID 

1 rNITIAL LMCS CHECK STD K,'2i._C\'1S-~S~l. 11 
. -

2 REAGENT BLANK ~1~ 12 

3 
-~"- \"\A .A,""\.O ~ Kl.~"' .. C::.I\ .,,, 13 

. 
•· . 

4 ' \ 

14 

5 15 

6 16 

7 1 7 

a 1a 
9 19 I 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and AliQUO[ Vol. and Aliquac Vol. · · Aliquot Vol. Standard 

. . 
\ ~ ;-,.r~\ oo" ~Y 3\ ~5\ /\ml; 
~ ~n. vy\-f.v -~~1.t\ /\ I\,.\\ 

. 

' 

' ., 

I 
..•. 66 1 

L ________ .,;_ _________________________ -:,\: . ..oo;· ;o,,t1RI IOJl'l,i 

.... 
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. :. --,;_.-... .:: : .. ~·· ·~ .. ·.: : =· .. 

WHC·SD-WM~DP-045 
" REV1 

STRONTIUM 90 ANALYSIS~ ACID DIGESTION 

..----------T,,---:-----~-------,i-:::--~~~, Serial Na. Sample Paint , D• le Time lsaueo Prionly 

R 3975.-8586 BECHTOLD-1 6- 7-93" 9:39 24 
Resull Un111 Charge Code Reruns 

% RECOVERY E13975 0 
Cu1tomer ID . 

STD 
Remar-•. C.1cu1a11ono. Reouns· . 'S '3 7,t 
~§~ r~~ff>~rPLE . ~~~(~~q 
s-ro -1<.1. _J.tfol 

. R,r;'(u.L-f /•"(# . 
c:i,' tJ,,-,: .8 f.. ,zt: -

· 9'- S .1850 
t e.o06'1 
~ 

An• lysl -· 

Time Comp1e1ed 

1.33. D 

------==-
~-/~-~3·,f!!:. /'l/0 

/1, 3??6'- ~J'? 
-t:11,f'3 Sr Calculation by XIIB on os~lB-1993 at 14:33:12 

_.:___.P:a.------~D•Uu 11-2 ;gch 1ount Sr eff : .3919 T eff : .4443 
/t') 

Saaple abe : 1 IL Dilution : 1 Hethod : 1 

Kount I 1 · Decay tiae : 3. 08 bra 

8M3 

10 
1.0 : ,!JD08J-01 uCi/L atronliu 

.a-,3 2 /.ot,ll 

Analrsl • ~ • 

BEST AVAILABLE COPY 

·.,.•··· 

- . ;:~. ·. 



·:·-::. 

WHC-SD-WM~DP-045 
REV 1 

STRONTIUM 90 ANALYSIS - ACID DIGESTION 

.. 
Serial No. Sample Pooni Dalo Time Issued Priorlly 

R 3976.-8786 BECHTOLD-1 6- 7-93 9:47 24 
Me1nod, Sl•ndud Charge Coao Reruns 

Sr90 Rec E13975- .o 
S.mple Size 

? I \ cc n-,.{) +I 
Customer 10 

°:)C\~ SB-77 A 
Remarks. C•lcul•11ons. Resutts· iitw 110s 

·Stp cloJe l« l, ~ 'i 

--~~-· 

Anal)'tU. ,d 

Sr CaJ&ulation by 111B on 06-18-1993 at H:32:38 
DeUf1 2 -inch aount Sr eff : .3919 r eff : .U43 

Saaple size : .1 iL · Dilution : 1 Hethod : 1 .. 

Mount I 1 Decay tiae : 3.25 hra 

394910 
- 7.0 t36721,S uCi/L atronti111 

(}8.lfoW 
-f.5.D'1'19 

• o"Jo/ 

Analysl • ~ 

10 '.,,, -:,. l/,fl/71€'1,. 

BEST AVAILABLE COPY 

1 

L-------------------; .. ;:;.~---"i663 
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... ,'•·' 
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-2~ 
-~i 
.-t'.J0i 
:~~~' 
. ·_ .~~ 

I :c=f 
·;a 
··:i~; 
:11~. 
-~,tt.;2.'· 
·~d':i 

1·-'.·: 

-~-: \ 

·_.: .. _-,\ .. : .·.· 

WHC-SD-WM-DP-045 
REV 1 

''• .. · 

06/14/8'3 Det 11 Sry-90 ratios 

1" SrY-'30 EFF l" Sr-'30 EFF 1" Y-90 EFF 

0.5219 o. 1t8'3'3 o. 5 1t69 

2" SrY-90 EFF 2" Sr--90 EFF 2" Y-'30 EFF 

0.4181 0. 3'31 '3 

Esr = .48'3'3/.5219 = 0.'3387 1 II RATIOS GENER(HED USING 
PROCEDUHE U,1---508--005. 

Ey = .5469/.5219 = 1. (lit 79 1 II 

Df.HA IN LAB NDTEBOOf{ 
l~HO-G!A-·N8--Lf7, VOL '• : 

Esr • 3919/. 4181 = 0.'3373 2" pr.:mES 31-36. 

Ey = • 4't43/. 4181 = 1.0627 2u 

tr;~1-
I ,..,.. / 

BEST AVAILABLE COPY 

--~-•_; .· 



( 

WESTINGHOUSE HANFORD COMPANY 6ateA qsB l WHC-SO·WM•DP-045 22.2-S LABORATORY 
REV 1 ANAL YTlCAL BATCH 

Lau Segment Serial No. Customer JO: 
)2 .?CJ; t SJJ-77Q 

Analysis: 
~f't", 

Sample Prep: 
~ t>l...'p-~t- ._ 

Instrument: liJJ; ~'rl't'( Procedure/ Rev: l,(1 -:ff! -Ji} CI)~ o) 

Technologist: (JJIS, SUE /jt. r Ji_,_ J'-:) Date: /-II/, -7J 
Starting Time: /?,: 00 Temperature .J-j" c.. 

Ending Time: J'!, : / O Chemist: ,4. fe. P<.4..J,~ -
Comments: 

Description Lab ID .. Description Lab ID 

1 fNITIAL LMCS CHECK STD IJ11!'-ft"Jo 1 1 
. -

2 REAGENT BLANK 12 .. ~- I P. , ... J1i(= J 7 i 0 13 .J . 
4 14 

5 15 

6 16 

7 1 7 

8 1a 

9 19 I 
'. 

10 
I 

2.0 

1 • .. 

I . St,mdard Primary Book No. Second Book No. Third Book No. and Final Vol. of 

Type and AliQUOC Vol. and AliQuoe Vol. · · Aliquot Vol. St,mdard 

LHI"< ~, 11..rJ f • I ro ,,J. J . 

. 
·-.· 

-

I . ' 

Gt·• ~h~ 

I 

• .;ooo,nn I IO'.l/'171 

.... 



>:: 

.. •.:/·}~.··. 

WHC-SD-WM·DP-045 
REV 1 

GAMMA ENERGY ANALYSIS - ACID DIGESTION 

., 
Serial No. Sample Point 

R 3975.-8530 BECHTOLD-1 ' -~··· 6- 7-93 9:39 
Oeuum1n111on MelhOOiSlandard Result Umts 

GEA LA-548-121 % RECOVERY· E13975 
Sample Size 

~~•; ~lcu~;~;sulia·3~ B ,r / ._· 

R901 l'!,.g~c,sTD VAL l'?>?,,':; JAC.·/t... ,_ . 
RESULT % REC loit/, 
R905 STP VAL \o&--l. ,.,,.. C·/1-
RESULT l\l) 1,,,C.·( '- % _REC IOl..f, 

Da1e T 1n1e Compleled 

I : /o 

Cu11omer JO 

STD 

~ -CO/ 
/d 

Anllysl • 5 

BEST AVAILABLE COPY 

Prtot1ly 

24 
Rerun• 

0 

..•. 



·- .. : 
.-; 

WHC~SD-WM-DP-045 
REV 1 

GAMMA ENERGY ANALYSIS - ACID DIGESTION 

Se1111 No. Simple Poinl 
' . - ,, 

Dale lime Issued 
. . ·. 

R·3976.-6730 BECHTOLD-1 6- 7-93 9:4.7 
· De1erm1n•11on MelllO<JtS11nda.rd ReSYII Unifi Charge Co<la 

1 

GEA LA-548-121 uCi/G Rec E13975 
S.mple Size Cu11om1u 10 

? fro>,. SB-77A 

r. ' I 
'"(I- 60 . 2.0 ,i\o •• 

\ 
.. 2 \.~1 ... ,0., 

D• I• 

Ev.- '"1"' ·. 

!, 

I 
l:"--'t"4 •. 1.\., 0 110 ,. 'l' 

.. .: 

Analy1I -3 Anal)'II a 4 

Hrs Hrs 

" . i . ,· I. 

/? .3'17~ - ?1 J{) ' 
· , 'I \ ~ - l8,l~ 

.-iii, >""' .,-- , "' ,s- 1' to 'J l 0 4h !I 

Analyst B 5 

~ 
Hrs 

""'· ly 

BEST AVAILABLE COPY 

Priority 

24 
Reruns 

0 



, .. . . 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* G A M M A S P E C T R U M A N A L Y S I S 

* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

· ~ 14-JUN-9323:14:11 
·:;:.:-. 

WHC·SD-WM•DP-045 
REV·1 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42 

.P• ~ SPECTRUM SIZE: 4096 CHANNELS 

. ·•:···.: ORDER OF SMOOTHING FUNCTION: 5 
- -~ NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 

/r-"-'~:~, PEAK CONFIDENCE FACTOR: 85. 0% 
·Bj• IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV 

. _:;___:_;_ ERROR QUOTATION: 1. 96 SIGMA UNCERTAINTY 
,;--~• . 

. ;. - i!j;, 

·::;F-.;=.7¥ . . 
.. ~- ENVIRONMENTAL BACKGROUND SUBTRACTED 
::f-:-: ~ LLD CALCULATION PERFORMED -m MEASURED ENERGY DIFFERENCES LISTED 
/ff? MULTIPLET ANALYSIS PERFORMED 
:tf7 · 
: ,.:.- .. < SPECTRAL DATA READ DIRECTLY FROM MULTI.CHANNEL ANALYZER ANl: 
'<-':::: ANALYZED BY: VR 

\MPLE DESCRIPTION: .R3976-8730 
GEOMETRY DESCRIPTION: 22cc LIQ 
SAMPLE SIZE: 1.0000E-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: 1.0000E-01 

COLLECT STARTED ON 14-JUN-93 AT 22:23:15 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3048. SECONDS 
1.57 % 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 24-AUG-92 
EFFICIENCY CALIBRATION PERFORMED 3-SEP-92 

. ·- -;-_ .. 

... ··. ·:·.: .- . 



14-JUN-932~:14~11 

P E A K A N A L Y S 1 S WHC-SD-WM-OP-045 · 
REV1 

:'.,,\ PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES 
CHANNEL KEV KEV COUNTS COUNTS % 

1 
2 

3 

11 
12 
13 

14 
15 

16 
17 

18 
19 
20 
20B 
21 

97.62 49.16 0.78 
119.32 60.01 1.16 

173'. 45 87. 06 1. 17 

211.01 105.83 1.15 

246.52 123.58 1.22 
496.59 248.57 1.61 

1184.24 592.33J 1.15 
1210.13 605.28 1.53 

1324.09 
1447.45 

1514.45 
1592.62 
1747.16 

662.26 
723.94 

757 .44 
796.53 
873.81 

1.51 
1. 56 

1.54 
1.51 
1. 74 

1993.19 996.85 1.58 
2010.13 1005.32 1.80 

2347.12 1173.87 1.66 
2549.57 1275.14 (.92 

266&.56 1333.16 2.02 
2795.16 1397.99 1.90 
2922.42 1461.66 2.26 

1460.83 
3194.08 1597.58 2.19 

ERROR QUOTATION AT l.SG SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

B - ENVIRONMENTAL BACKGROUND PEAK 

7.846, 
7636. 

7335. 

7091. 

7447. 
7346. 

1634. 
1667.. 

1390. 
260. 

2?¼1. 
231. 
223. 

190. 
228. 

98. 
68. 

36. 
31. 
18. 

13. 

518. 
17216./ 

3208." 

2477. 1 

8079! 
1232 _J 

342! 
244. 

310418. I 

1560:' 1 

305. 
276. 
rn. 
651. 

1050. 

2322. 
1742. 

2026. 
52. 

337. 
344. 

95. 

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOll 
BACKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON 24-AUG-92 AT 13:00:00 

48.2 U-234 
2.1 AM-241,U-237, 

EU-155, 
NP-239 

8.2 CS-136, 
EU-155, 
EU-ISSA, 
PB-214X, 
TL-208X, 
CD-109 

10.2 EU-155, 
EU-155B, 
NP-239 

3.7 EU-154A 
20.1 EU-1548, 

XE-135 
35.4 EU-154C 
49.5 CS-134,. 

SB-125 ! 
0.4 CS-137 
5.8 SB-124,I-131, 

AG-108, 
EU-154D/ 
ZR-95 

18.7 ZR-95,EU-1541 
20d CS-134JJ 
8.8 EU-154E, 

RH-106 1 
10. 0 EU-154r 
7 .4 EU-154G, 

EU-152 1 
4.3 C0-60 
4.9 EU-154, 

EU-154H, 
NA-22 

4.5 C0-60 
43.4 I-132 
11.4 K-40 

10.8 
23.4 LA-140, 

EU-154I 

.. 



·. ';.~,!if 

:gr~ 
~: 

-~n 
.,.!l'_"'~ :m 
,)";;;Fi 

BACKGROUND LIVE TIME: 3000. SECONDS 

WHC-SD-WM-DP-045 
REV 1 

670 



~: : .·:-: 

·.•;· .:,• 
.;.·...: ... 

. ' . 
14-JUN-9323:14:11 

I 

,.·, .'.·i SAMPLE: R3976-8730 
1 ;" ;'.; DATA COLLECTED ON 14-JUN-93 AT 22:23:15 

WHC-SD-WM-DP-045 
REV 1 

: ~ ~ DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

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

NUCLIDE 

'·:•·,,:.:'."' 

ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

::/J AM-241 2.87E+02 +-7.90E+OO 2.87E+02 +-7.90E+OO 
AM~243 LLD<l.36E+OO LLD<l.36E+OO 

/\i BA-133 LLD<l. 57E+OO LLD<l. 57E+OO 
:_:/; BA-140 LLD<3. 47E+OO LLD<3. 47E+OO 

Y{ BI-212 LLD<7 .15E+OO LLD<?. ISE+OO 
~) CEPR144 LLD<9.84E+OO LLD<9.84E+OO 
}.~ C0-60 2.00E+Ol +-9.08E-01 2 .. 00E+Ol +-9.08E-Ol 
:r~ 

-""':~ CR-51 LLD<8. 27E+OO LLD<8. 27E+OO 
--~ CS-134 2.16E+OO +-4.33E-Ol 2.16E+OO +-4.33E-01 
'.:r: 
.. ~ CS-137 

., ·~s:-'r EU-152 
2.13E+03 +-2.IOE+Ol 2.13E+03 +-2.IOE+Ol 

LLD<l.16E+OO LLD<I.16E+OO 
<~; EU-154 

•;,:,~ 
4.70E+Ol +-2.34E+OO· 4.70E+Ol +-2.34E+OO 

; •, :\~.\] 
,,, .. / . 

,\{'/; EU-154H 4.70E+Ol +-2.34E+OO 
EU-155 . 2.65E+Ol +-2.73E+OO 

4.70E+Ol +-2.34E+OO 
2.65E+Ol +-2.73E+OO 

.· ··.•:,.-

FE-59 LLD<7 ~o9E-01 LLD<7 :o9E-01 
I-131 LLD<l.24E+OO LL•<1.24E+OO 
K-40 LLD<5.87E+OQ LLD<5.87E+OO 
LA-140 LLD<l.76E-Ol LLD<l.76E-01 
MN-54 LLD<3.52E-01 LLD<3.52E-01 

11.'· NA· 22 1.67E10l +-8.32E-01 1.67E+0l + 8.32[ 01 
.. NB-94 LLD<3.61E-O1 LLD<3.61E-01 

i ·~ ~<, NB-95 LLD<3.84E-Ol LLD<3.84E-Ol 
NP-237 7.26E+Ol +-6.05E+00 7.26Et01 1 e.05E100 
PB-212 LLD<l.82E+OO LLD<l.82E+OO 
PU-239 LLD<8.67E+03 LLD<8.67E+03 
PU-241 LLD<3.05E+05 LLD<3;05E+05 
RA-224 LLD<2.0IE+Ol LLD<2.01E+Ol 
RA-226 LLD<2.03E+Ol LLD<2.03E+Ol 
RU-103 LLD<l.24E+OO LLD<l.24E+OO 
RU103 LLD<l.31E+OO LLD<I.31E+OO 
RURH106 LLD<l.35E+Ol LLD<l.35E+Ol 
SB-125 LLD<4.03E+OO LLD<4.03E+OO 

"-::'; SB-125A LLD<(·.03E+OO LLD<4.03E+OO 
SE-75 LLD<l.37E+OO LLD<l.37E+OO 
SN-113 LLD<l.67E+OO LLD<l.67E+OO 
SR-85 LLD<l.08E+OO LLD<l.08E+OO 
TH-228 LLD<6.42E+Ol LLD<6.42E+Ol 

-· ~ TL-208 LLD<8.62E-01 LLD<8.62E-Ol 
U-235 LLD<l.24E+OO LLD<l.24E+OO 
Y-88 LLD<9.44E-02 LLD<9.44E-02 
ZN-65 LLD<8.30E-01 LLD<8.30E-01 

-,, ,: ..ZR: 95 3.60[100 t 6.74[-01 3.60E+00 +=6.74[ 01 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 0.47 
74.67 

356.02 
537.27 
727. 20 
133.51 

1332.50 0.66 
1173.24 0.63 
320.09 
795.84 0.69 
604.70 0.58 
661.65 0.61 

1408.01 
1274.45 0.69 
123.07 0.51 

1004.76 0.56 
1274.80 0.34 
105.31 0.53 
86.54 0.52 

1099.25 
364.48 

1460.75 
1596.20 
834.83 

1274. 55 o. sr .}( r-,i-'t.; 
702.63 
765.78 
86. 50 Q. 56 i(, l'•IL-~ 

. 239.00 
129.30 
148.57 
240.99 
186.10 
497.08 
497.08 
621.80 
427.89 
427.89 
264.66 
391. 67 
513.99 
84.37 

583.20 
185. 71 

1836.06 
1115. 55 ! .. 
756.73 -67iT Jl(B.·D 

. ':. 

·. . . ,:··.: ;· ~: ~ . 



·,-.: .. , .. ,-· ·. . . 
. _. ' ... -~ --~,<):-.~~~ ... -\.-... · 

·-.:· .. _ .: ...... · ·.,, .. 

724.20 -0.26 

2.65E+03 +-2.37E+Ol 2.65E+03 +-2.37E+Ol 

STANDARD DEVIATION= 0.23 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= 6.23E-09 UC/LI 

•• ~, l TOTAL MEASURED ACTIVITY= 2.60E+03 (+-2.36E+Ol) UC/LI 
-.- .. , % TECH. SPEC. = ****** (+-****) 

,; 

\ ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% -.~ 

.. :'{ 
·-.-.. ·· 

.- ' PEAKS NOT USED IN ANALYSIS .. 
. . 

·;~-~ . 

,_<J:=::t CENTRO ID ENERGY NET AREA ERROR GAMMAS/SEC 
·:•~CHANNEL KEV COUNTS % 

• i.-.),;, 
··;,::;,~ 

97.62 49.16 518. 48.2 2.00E+Ol ;'.·./@B 496.59 248.57 1232. 20.1 1. 40E+Ol 
---~ 

1184. 24 592.33 342. 35.4 6.79E+OO --~ 
.~'. 1747.16 873.81 821. 8.8 2.18E+Ol 
~t~ 1993.19 996.85 : 651. 10.0 1.92E+Ol 

2795 .16 1397.99 52. 43.4 1.97E+OO 
'J194.08 1597.58 95. 23.4 3·. 93E+OO 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

-' · CENTRO ID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

-~- ·} -:~ 
_. _. ~ -:._ 2922.42 1461.66 337. 11.4 1.32E+Ol 

:,:. .;. \ 

. - -:~ 

WHC-S0-WM-DP-045 
REV1 

: !_._:,, 

~·' 



. ,•· ·. ~ 

,.,-··~ :.'/ 

. .. ~ 

- ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
•F" :; * * 
· .. · .. 

; .. ·•:i * G A M M A S P E C T R U M ANALYSIS· * :•.·::.·'= 

.~ * * 
.. i: ~jJ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 
·"•;? 

. :.•·!:, 

.. · ·, .. ··-~: 
14-JUN-9318:37:17 

WHC-SD-WM-DP-045 
REV 1 

A N A L Y S I S P A R A M E T E R S 

:<?; MCA UNIT NUMBER: 2 / 
· -~\} DETECTOR NUMBER: 1 / 

ADC UNIT NUMBER: 1.0 
GEOMETRY NUMBER: 42 

: :}.: SPECTRUM SIZE: 4096 CHANNELS 
·?/'. ORDER OF SMOOTHING FUNCTION: 5 
,?:; NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 

\~.\_) PEAK CONFIDENCE FACTOR: 85. 0% 
/~ IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV 
.:~ ERROR QUOTATION: 1. 96 SIGMA UNCERTAINTY 
.·>H~ 
::;€fl ENVIRONMENTAL BACKGROUND SUBTRACTED 
Q;? LLD CALCULATION PERFORMED 
·~ MEASURED ENERGY DIFFERENCES LISTED 
•~~- MULTIPLET ANALYSIS PERFORMED 
~ 

>Ith ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1254 ; 
i(c/:~ ANALYZED BY: VR 
·:-··:>" 

SAMPLE DESCRIPTION: R3975-8530 BECHTOLD 
GEOMETRY DESCRIPTION: 22cc LIQ 
SAMPLE SIZE: 1.0000E-03 LI / CONVERSION fACTOR: l.OOOOE-01 
STANDARD SIZE: 1.0000E+OO EA 
ANALYSIS LIBRARY FILE: ANL205 

;;<) COLLECT STARTED ON 14-JUN-93 AT 16:48:51 
. :. .: ._.- ,.:. ~ 

·--.: ·. ,,. : COLLECT LIVE TIME: 3000. SECONDS 
3017. SECONDS 

0.56 % 

... -·~ 
:· ·~· 
..... , . 

. : . ·' 

REAL TIME: 
DEAD TIME: 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 24-AUG-92 
EFFICIENCY CALIBRATION PERFORMED 3-SEP-92 

. _::.. 

., 

. ·.. .. . : .. _ ·. ~ . 



.. ... . 

14-JUN-9318:37:17 

. : --~- :: P E A K A N A L Y S I S 

/} PK CENTROID ENERGY FWHM 
:.\ CHANNEL KEV KEV 

,~? IC 1127.24 563.84 1.41 

2C 1139.48 569.95 1.41 

3 1210.25 605.34 1.46 

4 1324.09 . 662.26 1.52 
SC 1592.45 796.44 1.57 
6C 1604.70 802.57 1.57 

2336.75 
2347 .17 
2665.67 
2730.89 
2801. 51 
2922.33 

1168.68 
1173 .89 
1333.21 
1365.84 
1401.17 
1461. 61 
1460.83 

1. 77 
1. 77 
1. 92 
1. 93 
1. 91 
1.66 

:M·· 
~.·~~ERROR QUOTATION AT 1. 96 SIGMA 
:?\(. PEAK CONFIDENCE LEVEL AT 85. 0% 
_·::\{:-~ 

BACKGND 
COUNTS 

816. 

809. 

805. 

523. 
440. 
448. 

257. 
224. 
74. 
36. 
23. 
29 •. 

•· .. ~---~ · MULTIPLET ANALYSIS CONVERGED NORMALLY 
· ENVIRONMENTAL BACKGROUND PEAK 

NET AREA 
COUNTS 

1227. 

2071. 

13909. 

20181. 
9972. 
1049. 

. 229. 
12335. 
11151. 

289. 
217 .. 
338. 

344. 

.'.BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOll 
~ ~ACKGROUND DESCRIPTION: BKG 

BACKGROUND COLLECT STARTED ON 24-AUG-92 AT 13:00:00 
: : BACKGROUND LIVE TIME: 3000. SECONDS 

.. :._ .• 
-• ... 

WHC~SD-WM:-DP-045 
REV 1 

ERROR NUCLIDES 
% 

8.2 CS-134, 
EU-152 

7.0 CS-134, 
BI.:.207 

1.8 CS-134, 
SB-125 

1.4 CS-137 
2.3 CS-134 
6.2. CS-134, 

P0-210 
10:9 CS-134 
1.9 C0-60 
I. 9 C0-60 

13. 2 · CS-134 
15.0 81-214 
11.8 K-40 

10.8 

-------····--·-· -- ----···· . . . -- -··-·---. .- . . \. 
_:· \.<:_-.. :-,· .. : . ,.• -..... 

,:. ·_1 

.,· 5.o/ 



14-JUN-9318:37:17 

SAMPLE: R3975-8530 BECHTOLD 
DATA COLLECTED ON 14-JUN-93 AT 16: 48: 51 · 

WHC-SD-WM-OP-045 
REV 1 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

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

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

ENERGY COMPARISON 
(KEV) 

MEASURED ERROR CORRECTED ERROR 

AM-241 LLD<l.84E+OO LLD<l.84E+OO 
AM-24·3 . LLD<6.07E-oi· LLD<6.07E-01 
BA-133 LLD<7.40E~Ol LLD<7.40E~01 
BA-140 LLD<1.88E+OO LLD<l.88E+OO 
Bt-212 LLD<3.80E+OO LLD<3.80E+OO 
CEPR144 LLD<4.76E+OO LLD<4.76E+OO 
C0-60 1.10E+02 +-2.27E+OO 1.10E+02 +-2.27E+OO 

CR-51 LLD<3.88E+OO LLD<3.88E+OO 
CS-134 7.80E+Ol +-l.89E+OO 7.80E+Ol +-l.89E+OO 

·-~ 
~~ CS-137 1.38E+02 +-2.34E+OO 1.38E+02 +-2.34E+OO 

:;z;=; EU-152 LLD<l. llE+OO LLD<l. llE+OO 
:.~ EU-154 LLD<9.31E-Ol LLD<9.31E-Ol 

'· .! 
/x·r,'-: EU-154H LLD<8.75E-Ol. L~D<8 .. 75E-01 
:;:;;y~ EU-155 LLD<l.21E+OO LLD<L21E+OO 
/::.; FE-59 LLD<l. 23E+OO LLD<l. 23E+OO 
<}Yl 1-131 LLD<5. 74E-Ol LLD<5. 74[-01 
':-~:<! K-40 LLD<5.91E+OO LLD<5.91E+OO 
'21 LA-14b LLD<l.76E-Ol LLD<l.76E-Ol 
:/// MN-54 LLD<5.50E-Ol LLD<5.50E-01 
.. ·'·/.{ NA-22 LLD<3. llE-01 LLD<3. llE-01 

NB-94 LLD<4.22E-01 LLD<4.22E-01 
i NB-95 LLD<4.88E-Ol LLD<4.88E-Ol 

NP-237 LLD<2.61E+OO LLD<2.61E+OO 
PB-212 LLD<8.77E-01 LLD<8.77E-01 
PU-239 LLD<3.96E+03 LLD<3.96E+03 
PU-241 LLD<l.43E+05 LLD<l.43E+05 
RA-224 LLD<9. SOE+OO LLD<9. 50E+OO 
RA~226 LLD<9.33E+OO LLD<9.33E+OO 
RU-103 LLD<5.55E-01 LLD<5.55E-Ol 
RU103 LLD<5.84E-01 LLD<5.84E-01 
RURH106 LLD<8.83E+OO LLD<8.83E+OO 
SB-125 LLD<l.76E+OO LLD<l.76E+OO. 
SB-125A LLD<l.76E+OO LLD<l.76E+OO 
SE-75 LLD<6.34E-Ol LLD<6.34E-Ol 
SN-113 LLD<7.69E-01 · LLD<7.69E-01 

·SR?S5 LLD<5.32E-Ol LLD<S.32E-Ol 
TH-228 LLD<2.31E+Ol. LLD<2.31E+Ol 
TL-208 LLD<6.09E-01 LLD<6.09E-Ol 
U-235 LLD<5.62E-Ol LLD<S.62E-01 
Y-88 LLD<l.75E-Ol LLD<l.75E-Ol 
ZN-65 LLD<l.23E+OO LLD<l.23E+OO 
ZR~9S LLD<9~00E-01 LLD<i.OOE-01 

------------------- -------------------
3.26E+02 +-3.77E+OO 3.26E+02 +-3.77E+OO 

EXPECT DIFF 

59.54 
74.67 

356.02 
537.27 
727.20 
133.51 

1332.50 
1173,24 
320,09 
795,84 
604.70 
661,65 

1408.01 
1274.45 
127.4.80 
105.31 

1099.25 
364.48 

1460.75 
1596.20 
834.83 

1274. 55· 
702.63 
765.78 
86.50 

239.00 
129.30 
148.57 
240.99 
186 .10 
497.08 
497.08 
621.80 
427.89 
427.89 
264.66 
391.67 
513 .99 
84.37 

583.20 
185. 71 

1836.06 
1115.55 
756.73 

0, 71 
0.66 

0.60 
0.64 
0.61 . 



.. ; ., 

STANDARD DEVIATION= 0.05 

' .··, 
' .... -.1·-

. · .. _: ''. 

EBAR = ***** MEV/DISINTEGRATION 
XIMUM PERMISSABLE ACTIVITY= l.37E-09 UC/LI 
TAL MEASURED ACTIVITY= 3.26E+02 (+-3.77E+OO) UC/LI 

% TECH. SPEC. = ****** (+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
.. LLD CONFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

· .. ·.·.• .. 1127.24 563.84 1227. 8.2 2.35E+Ol ::·5 1139. 48 569.95 2071. 7.0 4.0lE+Ol 
' ~; 1604.70 802.57 1049. 6.2 2.61E+Ol 
~•. 

2336.75 1168.68 229. 10.9 7.61E+OO ·· -:·t>:•ret 

:~: 2730.89 1365.84 289. 13.2 l.08E+Ol 
.. ·.5 2801. 51 1401.17 217. 15.0 8.23E+OO 
-·:'>-~ 
-·~ .. ~·· 

-.~i~ . -:~f'J PEAKS ELIMINATED BY BACKGROUND SU~TRACTION 
/::'::·'.; 
__ ,· •. ··1 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC .. _.:·:··:; 
·-.: . 

\NNEL KEV COUNTS % 

2922.33 1461.61 338. 11.8 l.32E+Ol 

-.".•. a 

.·-, 
; 

-: _,: 
,.. '. 

; ... 

WHC-SD-WM-DP-045 
REV 1 

.· .. 
' ' 

., ... 
··. :· ... 



.. : :~ . 

'.:~ 
··.·~ 

-~ 
:~ .. 

~-... ~· 

jf' 
.. ~ ,.;:: ',~ 

.. --j~}. 
···_.-.,· 

·-·- . .-. .-: 
·. ·.· i 

.::·· .'-· 

'· ~-'~•: 

. '•::.' ... ;_. 
'.• .. ::-:·;,-'•·._: 

,,_ ~ -- . ··- .. 

EFF 
HCA•~Ni~ NUMBER (2): 
noc UNIT HUMBER (1,0)l •~~,ff~1tt~wMmn,1n·~t,~1, WHC-SD-WM-DP-045 

REV 1 
DATE SPECTRUM COLLECTED: 24-AUG-92 
n ME ~:QbJ,J;;ta sTARTEB ~ u5: 03 
S.~iiffiiila:~~P.ili:Ulf#.~~,~~~J~., .. Jl{M;illf 'ta c...l:J."'cJ..n- s.-u -tb : 1\-"i[~Ln- Pr 
frt'.liMl:TF:Y DESCR1PTYbrrl•' 22eE LID 
nCTIVlTY UNITS ( uCi) : 
CROSSOVER ENERGY: 165,853 
cnLIDRATION SOURCE ENTRY OPTIONS: 

TYPE A CARRIAGE RETURN FOR MANUAL ENTRY, 
TYPE AN INTEGER (0-999) TO USE A SOURCE LIBRARY, 
TY F' E. A F' LU S S I G N BE FORE T II E I NT EGER ( + 0 ·• + 9 9 9 ) 
TO CREATE n SOURCE LIBRARY DURING MANUAL ENTRY, 

nP-r:rnu: 142 
2:lCC LID 
DO YOU WANT TO ENTER ANY EFFICIENCY POINTS MANUALLY <NO>: 
DIMENSIONAL UNITS OF STnNDARD: EA 
SIZE OF STANDARD IN EA 1,00000 
NU M 13 ER OF PO HHS l . 1 2 
ncrIVlTY IN MICROCURIES [YES/NO]: 

BEST AVAILABLE COPY 
F'Ef1K 1 . 

ENERGY: 59,536 
ACTIVITY: 3,68JOOOE+02 
ACTIVITY ONE SIGHn: O,OOOOOOE-01 
HALF-LIFE: D1S8000 
DEC ... 1Y ·1 IME <. 0,(IOOOOOE-01 ·MitlS,): .t-··FEll··•i':! 
TIME OF SOURCE cnLIDR~TIOH: 12:00 
DECAY TIME: 2,953U30E+os MINS 

EFFICIENCY= 1,495966E-02 <+- 1,457409E-04) 

PEAK 2 
EMERGY: BB, 0:3~.) 

ACTIVITY: 2,065000Et02 
ACTiv1·ry UHE SIGttn: O,OOOOOOE-01 
Htll.F-LIFE: IMl.12,1.1 
DECtW TIME ( 2,',>5:58~0EHl5 Mrtrn.): 

EFFICIENCY= 3,328336E-02 <+- 3,40400BE-04> 

3 
ENERGY: 122,061 
ACTIVITY: 1,881000Et02 
AC~IVITY ONE SIGMn: O,OOOOOOE-01 
l-lt1l.F·-LlFE: D27l,B 
DECnY TIHE < 2,95JB30Et05 MINS,>: 

EFFICIENCY= 3,992001E-02 Ct- 4,346~J2E-04> 

F'EAK 4 
EHERGY: 165,US3 
ncTIVITYl 2,284000Et02 
ACTIVITY ONE SIGMA: 0,000000~-01 
HALF-LIFE: D1J7,66 
DECAY TIME ( 2 ,.9538~rnE+O:.:i IIIMS,): 

EFFICIENCY= 3,8692:.:i2E-02 <~- ~.240505E-01> 

SYSfEM EFFICIENCY COEFFICIENTS, PART 1 

LIIIHEFF) = -4,252798E+01 + 1,61b063E+0HL0G(E) 

F'Et1K 
.,. 
,J 

r:,u:-r:•r?'! • '>"7L• ., n·:-

• C 

· ..... ,--:_:.-. __ .--··_:-,·.-.···. 
~ ~<~ .. 

-------

-:•·.··. 
·., .... 



.· ;.:.'. 

.'.:ir-~~ ~-w 
:~~ 

'!:.?· :., 
·,~a 

. -.. ·. 

H (1 L. F - L J. I· t~ : LI •l 6 , c, 1 :-.! 
~ DECAY TIME < 2,953830~+05 HIHS,>: 

EFFICIENCY~- 2,862727E-02 Ct- 1,054006E-03) 

PEAi, . t-., 

ENERGY! 391,668 
ACTIVITY: 7,301000Et02 

WHC-SD-WM-DP-045 
AEV1 

ACTIVITY ONE SIGMA! O,OOOOOOE-01 
HALF-LIFE: D115,09 
DECAY TIME C 2,953830E+05 MINS,): 

EFFICIENCY= 2,205499E-02 (t- 2,1540SOE-04) 

F'Efil( 7 
ENERGY! 513,990 
ACTIVITY! 1,2S2100E+03 
ACTIVITY ONE SIGMA! O,OOOOOOE-01 
HALF-LIFE! D64,84 
DECAY TIME C 2,953830EtOS MINS,): 

EFFICIENCY~ 1,812006t-02 Ct- 2,663545E-04) 

. PEAi<: 8 
ENERGY! 661,630 

BEST AVAILABLE CO'.'-~·-; 
ACTIVITY! B,032000E+02 
ACTIVITY ONE SIGMA! O,OOOOOOE-01 
HALF-LIFE: D11020 
DECAY TIME C 2,9S3830Et05 MINS,)! 

EFFICIENCY= 1,S60478E-02 Ct- 8,495761E-05) 

PEAK •:; 
ENERGY! 898~021 
ACTIVITY: 2,014000E+03 
ACTIVITY ONE SIGMA! O,OOOOOOE-01 
HALF-LIFE: 0106,61 
DECAY TIME C 2,9S3B30Et05 MIHS,J! 

EFFICIENCY~ 1,210588E-02 Ct- 9,S6201BE-05) 

PEAK 10 
EHERGY: 1173,240 
ACTIVITY: 1,092600E+03 
ACTIVITY ONE SIGMA! O,OOOOOOE-01 
HALF-LIFE: D1925,3 
DE~AY TIME ( 2,953B30Et05 MINS,): 

EFFICIENCY= 1,001S42E-02 <+- S,929491E-OS> 

F'EAK 11 
EHERGY: 1332,500 
ACTIVITY: 1,09J200E+03 
ACTIVITY ONE SIGHAl O,OOOOOOE-01 
HALF-LIFE: 01923,3 
DECAY TIME C 2,953830EtOS KINS,>: 

EFFICIENCY= 9,134423E-03 C+- S,595209E-05J 

F'EAK 12 
ENERGY: 1 B:16, 1 :3() 
ACTIVITY! 2,135300E+03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D106,61 
DECAY TIME ( 2,953830Et05 MINS,): 

EFFICIENCY= 7,415293E-03 Ct- 6,714016E-OS) 

SYSTEM EFFICIENCY COEFFICIENTS, PART 2 

l..OGCEFF) .... 7,888321E+01 - S,214094E+01tLOGCE> + 1,252259E+01tLUGCE)-2 
.. _, ______ t •. ;:u :!Oilh,""~l\.*L-llG (EL':~ + 5, 35£,64 9E·· 02 ·tL UG ( E) •- 1 .. ----·------· - . ____ ..,.... ____________ _ 

•• • A· • •• ~ 
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WHC-SD-WM-OP-045 
REV 1 

lnstrumunr: 

Technoloqi ~t: 

'StartinCJ Time: 

Ending Time: 

WESTINGHOUSE HANFORD COMPANY 

2.2.2-S LABO AA TORY 

ANAL YTlCAL l3ATCH -f::/::=:- (::, S:--
I Cu!icomur 10: SJ, 70 l 

.. Tempnr:1rure 7..I" c 

Chemist: 

Comments:-----------------------------------

On::cripcion .. LJb; ID . ~ .. •_..: •\?i:cr:ipcian l.Jb 10 
1 [NTTTJ\L LMC~ CHECK STD ~-.?9-ff·?/oo 1 1 . -
21 REAGENT 13-l/\NK ,e. .. zs-T-2-f6ov 1 :!. 

..; f'A 1k,,4J /2.j . ,~_jo'J""J-j'7C) C I JI . 
·~ I V 

5 I 
14 I 
1 5 I' 

6 I 16 I 
7 I 1 7 I 
u1 I ia I I 
':) 

r---
I':) I I 

11) 20 I 
St.:ind,1rd Primnry •oak No. s~cond Book No. I Third •oak No. and Final Vol. al 

Typ~ ::ind Aliquac Vul. and Aliquot Vol. · Aliquoc Vol. StandJrd 

/.~ ~,f_ 11..1/111,; -JI /;111/ L -?,010-A /;J-n I I ..21n1✓.~.,,, /j,m I /{}/)A""" j 

I I I I 
. 

I . 
I 

I I I 
I 
I 
I I 

l I 
I I ~;. :: 6.a1l 

i\••~U,11UI IU'll"IJI 

. ~. ..' --~ 
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WHC~SD-WM-DP-045 
ANALYTICAL BATCH SUMMARY SHEET A.EV 1 

METIIO~ a{ , 
CI /)f? 

DA1:½TAA Lr: z.,z J 
PREP~ED BY: r' 

. /l1 rV~l..J o~ /2co!?ETE: r Zl J 
-

UNITS: 
SPLNAME SPLID ANALYT RESULT M1 RESULT 12 AVERAGE APO% '¼REC DETLIM 

(-J'".t'> 11?-U.J'/ Ac.Jc1 oi ) fJ 11 

/.N V' P- 7/d?, I <J Ntr 
-r, iNn.. A-.z.t.rJ I ,/11 ,,{. ¼t / 

(l' 

. 

":" 

.• 

N11nnAnve: I ?f INO SPECIAL PROBLEMS/METHOD VARIATIONS IN nus BATCH 
UST SPECIFIC PROBLEMSNARATIONS FOR THIS BATCH: 

~ ~ jr . 
2 - ) --:3 -q 3 

. ,;_-
:_..:.•:.; . . 

.. 

%CTER 

"' .. 



;•;,,_~-· ·~ 

, .. , 
,,., ~ 

WHC-SD-WM-DP-045 
RENI 

ACID DIGESTION ANALYSIS 

S.1111 No. . , l Sample Point o., • T1m1 laaued Prio111r~ 

R 3851.-8500 BECHTOLD-1 5-14-93 8:3 
RHYII UMI, Chllrge Coda 

% RECOVERY . E 

/ 
LMCS CHECK SAMPLE LMCS ID _____ _ 

/~w'/U-J1 /,1,..... / r;..~l /,7 Al IQ-A) . ,. • .t:.• 

:< ?;fi"1/~ 

An1lyll • 3 

Hra 

STD 

1Ji-:-1tJ11/J.v } 
--.,.-:-/()11 r-J'fn.j -

Anllyll • ~ 

I ----------- _________________ __] 

S.1111 No 0111 Time IUYICI Pr,01111 

R 3852.-8600 BECHTOLD-! 5-14-93 8:37 20 
De1e1m,na11on Reauu un,11 Clllrge Coda 

ACD DGST uG/ML E13975 0 
Cullom•• ,o 

ELK 

REAGENT BLANK 

Analyst •3 Anolyll •4 Anllyll • ~ 

Hrs 

Jue; 

BEST AVAILABLE COPY 

. ·;i. 

~•- •• 



1: 

. , ~ .• : 

·:·.ir:~~. 
,·.-~· 

·.i:~ 
-·~~ 
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:~: 
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.--~ 

·:·~:-n, 
··:~: 

·:··, 
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WHC-SD-WM-DP-045 
REV 1 

ACID DIGESTION ANALYSIS 

S.ual No • l , •• '. J • Samp~ Point 

R 3853. -8700 .. BECHTOLD-1 
~11rm1n111on 

JAR ID# · 
GRAMS SAMPLE /, o bt '{.f 
VOLUME ON I 
COMPLETION , /ti rl.A 

011• Time l11uod 

5-14-93 8:40 
Cn•rgeCO<la 

G/L E13975 

~, /00,R_ 
Cu11omer 10 

SB70E 

------------··--·-----·•· .. ----··----

I 

• 

ti.I I 

I 
/ 

' ' 

., . ' .. , 
•i • I • ••• 

SEQUENCE It : 43 
WT 1: -ei. 001H 

l',.IT 2: 1. 0063 l,, 

itlET WEIGHT: 
;:_ __ > 

1. 0(1€,4 GF:~l·IS • 
(15/21/93 @ 02:44:02 
.......... '11, .......................................................... 

BEST AVAILABLE COPY 

I 

I 
I 
j 

20 
Ao,un& 

0 



I 
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WHC-SD-WM-OP--045 
REV1 

ACID DIGESTION ANALYSES 

.. 
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• WESTINGHOUSE HANFORD COMPANY 
:#~L/9 WHC-SD-WM-DP-045 222-S LABO RA TORY 

REV 1 ANAL YTlCAL BATCH 
Lab Segment Serial No. Cuscomer ID: 

R. ~.g~d- 1c 357 5~ s.~,0£ 
Analysis: \j Sample Prep: 

' A-e1A ~IC'Q-n-~ 

( ' ...,_,, 
Instrument: w~~g,go, Procedure/ Rev: LA g~/2oto .0 .... 

1< /:" -'.11,, .,, ,:,I,-

Technologist: - JJ/rnd 
. 

C1~lt ,.. _ Date: t,-/-9~ 9-:23-q 3 - .. 
.._,_. I 

l~~·ou Starting Time: Temperature ~50c_ 
Ending Time: 11:<SD Chemist: s ea.ti<J'W 

Comments: 
..• 

Description Lab ID .. Description Lab ID 

1 INITIAL LMCS CHECK STD 12 7:i5/ -354 l 1 1 
. -

2 REAGENT BLANK 1? 3!~- -S<,.¢[) 12 
... ~'· R. 3,g53- 871(. 13 ,:l ~ c,"" IU -
4 

I · 14 

5 15 

6 16 

7 1 7 
•. 

8 1a 
9 19 I ,. 

10 20 

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

Lin.f' <;. rl/Jt. <:.T" /'){,, ~~~ .100.~L . 
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