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1.0 Requirements

The quality assurance and control procedures are contained

in Section 3.0 of the Remedial Action Plan for the Churchrock
site dated April 1989. The procedures address sampling, chain
of custody, laboratory quality -;ontral and data validation.

These requirements became ef fective on July 3,1989 when

United Nuc1 car received the Administrative Order on the Church-
rock site from the Environmental Protection Agency (EPA).

2.0 Field Sampling Procedures

Copies of the field sampling report sheets for the third
and fourth quarters of 1990 are included in Appendix A. These

sheets indicate the estimated volume of water purged from the
well prior to sampling and the field parameters of pH, tempera-
ture and conductivity. The field blank and rinsate analysis re-
ports are also included in Appendix A.

3.0 Chain of Custody

Copies of the Chain of Custody forms are included in Appen-
dix B. Energy Laboratories. Inc., our contract laboratory, is
located in Casper, WY. Energy Labs inspects the sample shipments

upon arrival to verify the information on the Chain of Custody
form and to determine if samples arrive at the appropriate tempera-
ture.

<

4.0 Laboratory Quality Control-
Copies of the Internal Quality Control report prepared by

Energy Laboratories and teh associated EPA performance evaluations
are included in Appendix C.

5.0 Data Validation
Analytical reports are reviewed by the Churchrock General. ,

Manager / Radiation Safety Officer af ter receipt from Energy Labs.
The reported values are compared to previous reports for each well.
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Significant increases or decreases and out of range values are
ident)fied and the laboratory is requested to recheck the sus-
pectvglues. The laboratory responds by checking the transcrip-
tion fdr these items and, where necessary. repeats the analysis.

.

A revised report is then issued for that sample if cn error is
discovered.

As a result of this screening process, 29 errors out of
3,456 laboratory determinations were discovered and corrected in
the second half of 1990.
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* SAMPLING *
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tJfC MINING AND MILLING: QIURQlROCKOPhATIONS-
,Ot00NDWATER MONITORING PROGRAM: SOUTilWBST ALLUVIUM NONITOR WELLS
t

,

1.- ;

'" - NUMBER: F1e:;d B1ank-

-= M...I D :TE:-
90-:;8094

.

A 07-09-90,

] :: 00-15-90
4tESENTED: Third.

IAL# TE-15-7-90WC
l

GROUNDWATER PROTECTION
- ANALYTICAL STANDARDS

MMOR IONS: RESULT L.L.D. . UN TS NRC ARAR

. Calcium al 1,32 0.05 mg 1
Maanesium g' i 0.46 0.01

4 0.05 mg ;.
Sodium ? 36 0.10 mg ;.

mg

Potassium 1.
Carbonate ) 0.10 mg L.,

HCO3 7.0 0.10 mg i

Cl)))
Bictrbonate

SO4 0.0 1.0 mg 1 2160Sulfate 0.3 0.10 og i 250-Chloride
'Ammonius NH41 (0.05- 0.05 mg 1

NO3 | 0 03 0.01 mg :. 30.0
TDS| 14.5- 1- ng :. 3170

.

: Nitrate-
Discolved Solids @ 100 C i

: pH (unit t 6.70 1-14 s.u
Cyanide- '(CN) (0.005 . 0.005 mg 1 0.005

eMETALS:
'

~ 0i10' i og 11 '5.0i(,si'i(0.001a1)- <0.10 .
'-0;001 & mg |

:num

1 ..llum. < 'l- <0;05- i r0:057 r:ag ;, 0.05 0.054 icJ .-
.

. , 0.05 0.017 :i-

..t..un '.; -l t 1 t<0.01 . ' O * 01 . s
'mg .; 0.01 0.01' '

-I I J < 0.01. + "O.01 4
I ;

ag ., 0.05' '

'I
dy

-'

't| T '<0.05 k 4 0;05* * mg ;,' O.05 0.05 '''-sn '

|a,n,g - e < b <0.01' . 0.01 ~ e ~ ng :, 2'64

, - mg ; lO|ol (0.10 - 0.10'

,
enum- 1 ,

mea
'

< 11 (0.05 . 0.05' - ag ; 0.05 0.2,

ennum -~ f e) <0.001 0.001 mg - 0.01 0.01-
', O.10,7ngj, 0.10 0.70anad;,um;p f, ) <0.10 .

pw> m. . , ,
. , .

ICL
u ~ |- - <0.0003: . O'00031 ,/ 0.30 5.0

ision r +/--#m(Ra(U)6)s(0.2 =. ~ x40;24,4.,
l .

g.;e; . . - e. 22 .. A 5.0a 5.0*| wg,
o'+ e <a>~r :. a>~ -| A

' 4 8x L(Ra220): A 1.0 1;0i 9 :... 5.0* . 5.0*4

k ipreciE~ ion-. .

. '' ?
u ::um-230 (Th230) <0.2 '0;2T k- ..f 5.0 15.0;'

:

- " , iprecision +/-
' (Pb210). ' (1.0 ~ 1.0 a 1.0

4 - 1 1
10 b -

* "

recision -3 Gross :A pha- . U-na / d Rn-222.- #

an <1.0- 1.0 L 15.0
LGro:s A pha precis on +/- '. ' I ;,

kRidiumprotectionstandardsrefertocombinedRa-226andRa-220
kNCEORGANIC-
Chloroform 2.42 1.0 ug/l-

1'.0-Nrpthalene <1.0 1.0 ug/l l0

kk sf!0.bergt ,aboratories, .Inc. !
~ Caspe,Bo'xy3258
P.0g

r, Wyoming 02602 .

,',

.
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UNC MINING AND HILLING: CIIURCIIROCK OPERATIONS
GROUNDWATER MONITORING PROGRAM: SOUTilWEST ALLUVIUM MONI11)R WIHJE*

j

WEl.L NUMBER: Field Illank
LAll I .D. : 90-25634
SAMPLE DATE: 10-03c90
REPORT DATE: 11-20+90
QUARTED REPRESENTED: Fourth
UNC SUDMITTAL #: TE-20-10-90

GROUNDWATI'R PROTlXT, ION
ANAL.YTICAL STANDARDS

MAJOR 10NS: RESULT L.L.D. UNITS NRC ARAR

Calcium 0.43 0.05 mg 1

Sb S'05 mfobum )
0 10 mg :Potassium 0.6

3 0.10 mg .

11C03))
Carbonate

46.0 0.10 mg :.Bicarbonate
Sulfate ) 21.9 1.0 mg 2160,

'50mg 'iChloride 0.6 0.10
Ammonium (0.05 0.05 mg
Nitrate (0.01 0.01 mg 1 30.0
Dissolved Solids (1 100 C TDS 99 1 mg 1 3170
N1 (u its 7.15 1-14 s.u
Cyanide CN) <0.005 0.005 mg/l 0.005

TRACS METALS:
Aluminum- (0.10 0.10 mg 1 5.0
Arsenic 0.003 0.001 mg 1 0.05 0.05
Beryllium / (0.05 0.05 mg 1 0.05 0.017
Cadmium (0.01 0.01 mg 1 0.01 0.01
Cobalt 0.01 0.01 mg : 0.05

J <0.01 0.01 mg :,
0.05 0.05Lead (0.05 0.05 mg

CY.Mananese 2.6
1.0Hol bdenum (0.10 0.10 mg <

Nic el <0.05 0.05 mg : 0.05 0.2
Selenium 0.002 0.001 mg 0.01 0.01
Vanadium (0.10 0.10 mg L, 0.10 0.70

NADIONETRIC:
'

0.0010 0.0003 m 0.30 5.o
(Ra(U)6)

Uranium
22 (0.2 0.2 1 5.0" 5.0*Radium-226

Ra-226 precision +/- 1

Radium-220 (Ra220) <1.0 1.0 I 1 5.0* 5.0*

Th$ mE23 (Th230) <0.2 0.2 I i1 5.0 15.0

e5 $1 (Pb210) <1.0 1.0 -L1 1.0
,

"Afh - J-na $ndRn-222 <1.0 1.0 1 15.0
Gross Alpha precision +/- } i1

* Radium protection standards refer to combined Ra-226 and Ra-220
TRACE ORGANIC:
Chloroform <1.0 1.0 ug/l 1.0
Napthaleno <1.0 1.0 ug/l 1.0

'

.A. MANAGER: 88.
n{gg gtories,Inc.y

Casper, Wyoming 02602

y .

.

,
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i UNC MININ0 AND MILLING: CilURCilROCK OPERATIONS ,,

1 --SROUNDWATER MONITORING PROGRAM t
w

i
Wr". NUMBER: Rinsate *

'j 1.D.: 90-18096 ,

iAPLE DATE: 07-10-90
REPORT DATE: 00-14-90 y
QUARTER REPRESENTED: Third
UNC SUDMITTAL #: TE-16-7-90 g

GROUNDWATER PROTECTION
ANALYTICAL STANDARDS

MAJOR IONS: RESULT L.L.D. UNITS NRC ARAR

Calcium ( a) 16.2 0.05 mg 1
11 0 0.01 mg 1Magnesium (

( g) 4.E 0.05 mg 1Sodium a i

Potassium ( 1.3 0.10 mg 1
i ) 0.10 mg i

ClrbonatoB carbonate filC03) 1.5 0.10 mg 1
Sulfate ISO 4) 65.1 1.0 mg 1 2160
Chloride iCl) 2.0 0.10 mg 1 250
Ammonium fHH41 0.05 0.05 mg 1

(ITDS
NO31 0.05 0.01 mg 1 30.0Nitrate

i 144 1 mg 1 3170Dicsolved Solids 0 100 C
pil (units) 5.00- 1-14 s.u
Cy nide (CN) <0.005 0.005 mg/l 0.005

TRACE METALS:
Aluminum i; 13 0.30 .0.10-, mg 5.0
Ars6nic i sJ (0.001 ~0.001 mg :. 0.05 0.05
Beryllium i J (0.05 0.05 y mg
Cadinium < Cdl- <0.01 i' O'.0li -P ag -

0.05 0.017
. 0.01 0.01

Cpbalt iCole (0.01 0.01'itog -
0.05 0.05

0.05
t i| 1r <0.05 '0.05 a ng ..

2.6.[iepdanganese i 1' O.20 ' O .014 '' * mg 1M vbdenua f i <0.10 0.10 -mg 1.0
W e:. f p <0.05 0.05 -mg 1 0.05 0.2
( en:.us i J <0.001 0.001 as 1 0.01 0.01

ad..ua f, <0.10 0.10 mg 1 0.10 0.70

I IC:
(U) <0.001 0.0003.m 0.30 5.0

-226
m J(.Ra226)-

<0.2 0.2 L 5.0* 5.0a

recision -+/~ M (Ra220)
t -o,

0; . <1- 0 11* 0 ' 1 5.0a 5.0a;R '-

.

R rium; precision8 1

-230- <(Th230) <0.2 - 0 '. 2 , ,T

Tha-230. precision +/- Jr
.. 5.0 15.0

Le d-210,m - J(Pb210) <1.0 01'.0 i

.

1.0
' Pb-2J0 $rocisionGross A pha - U-nat. and P.n-222<1.0 1.0 i 15.0

+/-
'

-Gross Alpha precision +/- 1 --

kR$31iinprotectionstandardsrefertocombinedRa-226andRa-220
'

INCEORGANIC:
ChloNform 2.1 1.0 mg/l 1.0
Ntpthalene <1.0 1.0 ug/l 1.0

br.' AAGER: d. 'hik gy.lLaboratories, Inc.
Pio.Casp.,Dox.3258er, Wyoming 02602

.
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UNC MINING AND MILLING: CilURCIIROCK OPFRATIONS i,

j. GROUNDWATER MONI'lVRING PROGRAll: ZONE 3 MONI'IDH WELLS ,

WELL NUMBER: Rinsate '

IAB I.D.: 90-25072
SAMPLE DATE: 10-09-90
REPORT DATE: 11-20-90
QUARTER REPRESENTED: Fourth
UNC SUltil*lTA1. #: TE-21-10-90

GROUNDWATER PROTELTION
ANALYTICAL STANDARDS

MAJOR IONS: RESULT L.L.D. UNITS NRC ARAR

Calcium 4.57 0.05 mg i
Haciesium 5.50 0.01 mg 1
Sodium 35.0 0.05 mg t

Potassium 1.0 0.10 mg :.
Carbonate 3) 0.10 mg ;

11C03 33.0 0.10 mg :.
2160

Cl))))
Dicarbonate

804 71.4 1.0 mg aSulfate
0.7 0.10 mg L 250Chloride

Ni% (0.05 0.05 mg iAmmonium
Nitrate NL - <0.01 0.01 mg 1 30.0
Dissolved Solids (1 100 C TI' ' ' 153 1 mg 1 3170

ito! 7.27 1-14 sou.
Cyanide ( (CN)
Ni

<0.005 0.005 mg/l 0.005

TRACE METALS:
,

Aluminumj <0.10 0.10 mg 1 5.0
Arsenic (0.001 0.001 mg 1 0.05 0.05.

-

Beryllium (0.05 0.05 mg 1 0.05 0.017
Cadmium (0.01 0.01 mg 1 0.01 0.01

0.01 0.01 mg 1 0.05
() CobaltLead <0.05 0.05 mg 1 0.05 0.05

Man anese 0.12 0.01 mg i 2.6
Hol bdenum (0.10 0.10 mg 1 1.0
Nic e <0.05 0.05 mg 1 0.05 0.2
Selen um (0.001 0.001 mg 1 0.01 0.01
Vanad um (0.10 0.10 mg 1 0.10 0.70

III$)IONETRIC: ,

'

(0.0003 0.0003 m 0.30 5.0
(Ra(U)6)

Uranium
22 (0.2 0.2 1 5.0a 5.0aRadium-226

Ra-226 precision +/- I I
Radlum-220 (Ra228) <1.0 1.0 1 5.0* 5.0*
Ra-220 precision 1

Thorium-230 (Th230) <0.2 0.2 1 1 5.0 15.0
Th-230 precision +/- .L
Lead-210 (Pb210) <1.0 1.0 L J 1.0,

Pb-210 precision +/- 1 :

Gross Alpha precision +/- 1,
15.0Gross Alpha - U-nat and Rn-222 <1.0 1.0 I .

* Radium protection standards refer to combined Ra-226 and Ra-220
TR/CEORGANIC:
Chloroform <1.0 1.0 ug/l 1.0
Napthalene <1.0 1.0 ug/l 1.0

.$. MANAGER:' Ad .
P.O.gy Laboratories, Inc.ner

Box 3258
Cdsper, Wyoming ()2602

g
.
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,nto HI e & MILLING ~ '

L(5c. Ed. 366 - T ;iles NE of Calley) -
'

,

F. O. Drawer QQ . ..

Callop,IIM 87301 -

-(503) 722-6631

CIAIN OF CUSTODY -' ,.

Emersrv Ym%ratories. Inc.
- -u

Laborecory- .
~ ,

2544 N. Center St. All analysis will be performed in accordance with
!Add uss EFA spproved procedures and/or.13th Edition of*

Ca@er WY '82601' ' standard Hetheds.
8

City State Zip ..

UNC'Sobaittal No. - [~ /] ~] M
Phona No. -

. S28Ple' Filter- PRESERVATION Freserved i*

D3scription . De co , - Time' O.43u plain' HNO)
11 50 Ne S o NaOH By Analysis Re=tofred E.

'

7 4' 223 (For all - - 1== 11=tk *

V prp < rJj. sa, n., ca, cd. c1. ac tA 71.W / v :/ jg/ y2-9c ,9:.77

v f42 + o pes o v : - v ^ t- - x, ng, no, x..un,,ni[~ /

- - / \ no_.rs.rd-210.4a.-s1
v uf s fo:/c ./ v /-

fo :(fo e/ V t/ V / SOI,DS,Th-230,U.Y I'
!/ go'/-8 #

ChEoroform, Cyanide.- f//,* og /~ V. /' s/ / V i

[fo 3-t3 t

//.*J 7 V / 1/ ## -V L/' Gross Alpha ' (-) ' U & Rn : i~

4/6"~/ */
'

f
y

t/ t/ ll - / V W } Naphthalene, Combined
| / // 2 o - // /2:f3

/ # # \ Ra-226 &'Ra-228,'A1, C** /3f/t [/, V / $(/ Ar//
|V 'V V l| 'V / | Mo

i / lf) ~7 jf f o--r .o '

" '
i, 19:oy V. V 1// V, . r ___

'

/ g?-A-
ty;,2<f 1/, V V / v V .

'

| v' Gra- 3 a

v G sa - </ - & Ar:yy V V V v/ / / [ A. :

.|
:

: - !-.

.
.

/ .

i ,

7" 8" O O - O The above analysis to be performed' '

dun. M -Received By: Cr /*+, Sampled By:
' j f

. </ vat Time authorized . |' ' '

;
pDispatched By: w . v

7-3-ts[~
tisnature-q._ 3 40 - g 2.T~ tsb aeceipt sisnature

'llG19o a':co p?rb a
Date Time * Date ;

.;
'

!? Hathod of Shipment-
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. q & HILLING. p. UNC t|Ly.'' -
(St, Rd. 566 \ fllies tie of Cellup) *

r. O. Drnver QQ t,
' ~

Callop. FM- 87301 ,

*
. (505) 722-6651 -

___[ne'rev Laboratorien.Inc.1.aboratory -
-

254 N. Center St.ddress =

_ Casper All analysis will be performed in accordance with
.

fity 82601 EPA appreved procedures and/or 13th Edition of
'

WY
State standard riachodsZip

, go,

L UNC Submittal No. T ~ [[ A '~ hi Sample i

)escription Filter l'KES ERVAY 10ra.Date Time 0.45u plain tirro n 50 Na 30 "* U '' "Y
E s freservedy 4 223$d/ 7-99o /9:35 V ""*i *i" ***'"i'*##

L_ $Q 2.- V V |, (For all samnlem i t_ajU "

) 9-93 /Q: &l V Y '/| . As lle , Ca Cd C1.I'W W WLk3 e
W Y ^N. }/ . K, Mg, Kn, Na, MI, , t,. 9- 9a m: c3 / / v v " '>;elcl-B/uk 7-9-9a ic' le V d v v # '

Jt. -P no,. es. rb-210. :n.
| 21. N - 50$. D'--230 U-

.

-

Chloroform, Cyanide,
Cross Alpha (--P d & F

. Napht31alene, Combined
enc 226 & Ra-228, A1,

;
- Moi

L_ t
-

...

~

-

_.

I

__

|
.-

(
\ . \ ..

-

pied By: _ /Lw -

Received By: _'
s

77/$-90 /O.' 4 The above analysis to be performe+
! m .

patched By1 t4/_/d" 7-/g-$g e'Mppj Time
(./

' 3 Da
authorized by.

"

Date Tim (hier: yg [cfab Reielpt Signature Sig6sture N

_ 'i2>|90 s:Gb 9-io - ec!od of Shipment Udte #- ~ ' Time Date
.
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l q & HILLINGl p - UNC M1
* ~

.

l o. ./ (St. Rd. 366 I. H11es NE of Callup)
* ( ,

,

-

f p- F. O. Denver QQ. -
,

{ Callop, NH 87301
(505) 722-6651

. CnAlti UF C05TUD1

Ene m Laboratorien. Tnc. .

Laburatory .

All analysis will be performed in accordance with
|

@ EPA approved procedures and/or 15th Edition of i
~

Ad r ss standard itechods
Cerper k'T 82601

State Zip
City T ~~ W " ' bUNC Subelttal No.
Phone No. Freserved

tr on By Analysis Required
Filter rKESERVAIlott

its SU (For mil samolew tintoSaspie sa so, y23
.Description -Date Time 0.45u plain stero yy

; / N.7/, As ,, Be, Co. Cd, C1, L
s "j V V D F

86/ 7-99o /9/3f V y gl . r. , ng , nz,, ua, nu , tg
V d W d #

' X 12 n0 . 25. Eb-210. vu.S?c z- 3-9-9 a 19:47 _

"W U 3/ v
i ,9o 3 9- 9 > 19: gg # ' 'Jf ~h' - 50. us Th-230 U-__.

v d " U
f;eM -B: T, 9-9a ic: IP Chloroform Cranide,_

Cross Alpha (-)'U'& F

i Naphthalenei, Combined
Ra 226 & Rn-228, A1,C-

! .

Mo

.

..

-.

4

..

The above analysis to be performe.
77/C-(/B /0/ 4/d authorized by:

-
Received By: M .

Time
/.Sa8 Pled By: /Lw _ ' Da&[ pnj,

~

-

.

7-/gfd'

bDispatched By: > Sighature
L b Refelpt Signature

y[3 |b 0 '$ S Y-/C # 90Carrier:

Late 4 ' Time Date
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UNC HI '; & H11.1.1NC. <-

{C-- (St. Rd. 566 -( H11es itE of Callup)
-

I} ~, *
'

,,

P. O. Draver QQ'
'

| ( 7 -6 1
'

<-, . . -- y 6.qr

' '' .' j -i .
'

'AU'G 15 PICD
CItAIN OF CUST0DT A --'

so.rw t soratort. . im. .-

'***",3**rr? 2- ..a. 1 ...

, , ' Al[[ analysis will.be per freed in accordance with g gg -#'# *

EFA approved procedures,and/or 13th Edition ofz. . c .. .

,'
. , , .

standard tiethodsWY 82601,Casver -

ClcT .. State Z.ip
7

~ ~
UNC Subsmittal No.

Pho No.
..s y ;.44 ,. ,

Semple Filtec FRESERVATlOrs Freserved
tea et By Analysta R eq'si r e d

. Ds.te Time 0.45u plain''s! !!!!O 88 80- ''.* hoJ (For all' nassoles 11at''DEdriptio(.
%9- %p 3 2 4-

,

'ff/h 4 16 ?-/7-96 s 9:/5 / A- s e v ~ "- " 7/- 7/. ^ , ne , ca, ca , cl. u-

'+ V*" V * C **' U W ~7/ * K Mg, Mn, Na, NU , N -
[ ~$fg? gj] ~ * */ gq;33 s-

*
3--

M. '//- N0y. Fb. Fb-210. p11.b p,'f/ y - e * g.is ha4-- J -2 124 JL 4-
C ' g p g f;A f g - ff

: * f p )1 $ ~ C) : <r ff>|o 9 6 2./ l li Y %.** & W f/ Y. 7 So, , TU3, Th-230, J U, ' r

Y -7/, Ch5otoform,Cyna*de,~

y V4 -- u 3 ' ' t---* gjg y g // g;p s- " a. -- e' **

*p/ . J/ Gross Alvha M U G ' R:"t# '-' ' gp)'p! //~7 sr ')g ) 9 7- u- w Rt W + s- * '* -

* - *.~ ' i t L-.*' W f R- 2/. ''W. Naphthalene, combtoed~
'ffA # $ // //'O / t s-j
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'g)7# 22A sf fj y y v e " <" '" i4 " "
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Energy Laboratories, Inc.
zInternal Quality Control Audit

Final Report for 1990

-Introduction:

'Ihis report is the 1990 summary internal quality control audit. As

always, the purpose of this report As to document the continuing preci-
sion and accuracy of the data reported by Energy Laboratories'. Casper
Wyoming Branch.

The following four objectives are shan to be achieved in this report.
One, that the data reported in 1990 did lie within the specified
confidence ranges. Two, that any updates and modifications that the
quality assurance guidelines may have roquired were in fact necessary
and teneficial to the assurance of quality data. Three, a continuing
demonstration that the staff is following the guidelines of the pro-

gram. And fourth, through this report, to show that the system is
being checked periodically to assess the effectiveness of the program.

I

Performance (Cert.ification) Status:
O The Radiochemistry Department continued to report acceptable data in

EPA Performance Studies for 1990. The Trace Organics Department during
1990 successfully completed it's first Performance Study, the second
step towattis independent certification by the agency. The Inorganics
DApartment noted acceptable reports for ' 1990 on it's Performance-

Studies. Those few parameters which triggered warning limits resulted
lu minor modifications in sample data reduction / reporting and S0P
requirements. ;

,

Instrumentation: ,

Several new instruments and pieces of support hardware were acquire' ty
ELI-Casper during 1990. First was a Perkin-Elmer P-40 ICAP spectrom-
eter with a AS-51 autosampler; second was a Tekmar A1.S-2016 autosampler
for GC work; third was a Technicon Autonnalyzer 2 for NO , NO. . and2

Nil + automated colorimetry measurements; fourth was the addition of4
computerized data acquisition for the Perkin-Elmer 703 GP/AAS
instrument; fifth was the expansion of the hazardous waste department
through the addition of Associated Desirn's 3745-IIIE Zero llcadspace
Extraction (IIIE) equipment for the newly effective final rule (Sep-
tember 25, 1990) of the Toxicity Characteristic Leaching Procedure
(TCLP); and ' lastly the upgrading and purchasing of four new PC-AT
Compatible conWter systems. The new equipment increased the

q laboratory,'s capabilities in inorganic analysis, trace organic
U analysis, and data handling. The resulting decrease in turnaround time

for routine samples was' proven time and again to be an asset to our
client base.

t
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Page 2 \Quality control Practices:
..

quality control practices employed by the laboratory continued toThe
be effective during 1990. Few parr. meters were determined to be out of

- control, with those data resulting in corrections to the system
affected. The methods accepted for analytical use by the certifying
agencies are continuing to be followed with no method changes made by
any member of the staff. The internal audit shows that the standard

i operating procedures have been followed effectively and th^t the
|

general data quality from the laboratory has been acceptable. For 1990,
duplication of samples occurred at 10.0 % and spiking occurred at 0.3 %
for the entire sample load (approximately 30,000 tests). Control charts
f or duplicate and spike samples have been used routinely and instrument
performance tracking han been documented and filed.

Personnel and Trainingt
,-

E6rl) in 1990 David Blaidai:wasasentIto the Canberra class in#

Radi6 chemical Techniques and' Alpha Spectroscopy allowing his department
to remain current in new te6hniques in the ever growing Radionnalysis-

area. Steve Dobos and Roger Garling attended the 40 hour OSilA class
for hazanlous waste identification, safety, sampling, and testing.Q Steve Dobos also attended the class for P-40 measurements at
Perkin-Elmer. Steve Carlston attended the environmental seminar in
trace organic analysis hosted by the Finnigan-MAT company.

2 Sesefa14 memberships: and; associationsiveret initihted this year. Roger
Garlingiand Steva'Carlstori'ticame; members 'of the API' a Wyoming. Steve
Dob6s has become a member of the'WWWA. Steve Carlston has become a
membert of:the Wyoming State Committee on Pesticides in Groundwater.

_

ELI-Casper feels very fortunate to have made the following additions to
it's staff during 1990: Cormie Tucker (Radiochemistry), Dan Rea (t 1-
ibrations/ Electronics / Inst.rument Repair), Rick Landeis (Wet Bench /AAS),
and Marty Glenn (Soils / Wet Dench). Also during 1990 ELI-Casper saw
Kurt Slentz promoted to Branch Manage of the Rapid City, South Dakota
Division and the return of Shirley Morava to the Ferret-Nebraska
operations at the Crow Butte Mine.

.

.
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Tsar.E,EETALS 15 FIC3CCRSMS FtR LITZI*
'

ALWRI58N 1 1160 1200 189- 1e=0 1910- 1390 ACCEPTAILE-

2 732 713 547- 110 628- 96 1 aCCITIAet!
-

-

an5CTIC 1 27 1 30.0 20.5- 37.5 22 7- 35.5 ACCEf!AeLE ,

2 I ts ,180 137- 215 149 - 2C5 aCCIF1131E

CAB 3Z23 1 21e 300 215- 313 257- 331 aCC:staet!

2 110 110 72.1- 12e 1s.7- 120 aCCIFTa91E

~.

CsR0215N 1 50.3 50.0 37.2- 61.0 40.2- 51.1 aCC:F!a!LE .

2 7CC 700 SE2- 419 595- 747 BCCEPTAELE

COFFER 1 82.5 13.0 72.1- 14.5 75..- 11 5 2CCEFfa!LI
2 eso 500 ses- Se7 e57- 53e ACCEr!Astt

IRON 1 630 550 551- 717 531- 715 aCCrt143LE-
2 1600 1650 1820- 18e9 leeC- !!1C ACCEPTABLE

Et#CU;! 1 9 62 7.00 5.11- 8.7= 5.6e- 8.!C CNECE FCE ESFCE
2 0.77 1.25 0.727- 1.48 0.67 3- 1.7e C3ECX Tc3 Enact

sanCA3Est 1 192 203 179- 217 133- 212 ACC:Fr13LE
2 635 550 515- 107 601- 692 BCCITTitLE

WICaEL 1 Ift 200 172- 227 179- 220 aCCIFiatL1
2 7ee 800 615- 871 721- 17e ICC Frast! s

.

|
L Es p 1 10s 100 75.3- 121 81.1 115 ACCITT1BL!

2 26C 275 231- 301 2e3- 211 aCCEFraELE
'

j SELEUIU3 1 55.5 70.0 e7.2- 81.1 52.0- 77.C aCC:r73str
2 13.5 15.0 ?.71- 11.7 11 0- 13.5 ACCIFT13LE

va:aDIUS 1 Ilec 1153 995- 1300 10e0- 1253 aCCIFraELE
2 11EC 1103 1650 2150 1710- 2190 acctttt3t!

i
,

O PASEC UFCS TRICft11 Cat CA1C31af!OeS, ca a stFf2E3CE Tatef 2Tf3 SfCES!aff. ,
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't-d SANFIE EEPCET TRUE~ ACblFTAECE' EAR'IEC' TIFFCE?AUCIE,

ANALYTES WUE8ER VALUE TAL7E' L,It!T3 LIEIT3 ETA 13ATION
..,

* ~

TRACf HET ALS Is MICA 0CE AIS FER 11 TEES. '
. a% .

4 " ZINC ' I tot 133 793b 2000 810- 576 7CCEPTAEIE
2 530 550 477y 61e 49a- 597 ACCErrAstr*

=. w ...

SILTER 3 5 00 a.43- 3.27- 5.5e 3.57- 5 2S'c3ECE Toa E8ac39 .

,
a 2.2s 2.58 1.18 '2.24 3.22- 2.11 CNICF FOR ERWoE

- .~z,

MI5!FAL5 IN RILLICBAE3 FE3 LITII (FIC!rT A3 WOTEE),

PH-UNITS 3 5.98 5.00 5.85- 6.12 5.89- 6.07 AC:gr;antt
4 7.55 8.50 r.19- S.84 3.27- 8.76 ACCEPTABLE, s

SPEC. COND. 1 723 728 655- 784 663- 771 ACCITTAELI
(URROS/CH AI 25 C) 2 721 715 629-' 788 6e9- 763 ACCEPTAELE,.,

IDS AT ISO C 1 250 441 21 G- 628 267- 577 ACCEPTABLE
h '2 387 - 375 257- 515 J16- *S6 ACCEPTA3LEy,

TCTAL HAEDRISS I 271 267 2a2 ~ 233 227- 278 ACCEPTAFLE
(A5 CACO 3) 2 St.C 56.1 47.5- 63.a =7.5- 17.7 .e:C E r i A 9 L E3

j CA LCIUN 1 39.4 51.0 35.0- e2 2 35.0- #1.2 ACCEFTLBLE
2 13.1 12.9 10.9- 14.0 11.2- 13.6 A : rTABLE3

58 nESIUn 1 el.a e3.3 3e.0- 45.e 35.5- 0s.3 pCCrrTAELI,

2 6.C5 5.30 e.11- 6.66 5.13- 6.45 ACCEFTAELE,

I ~ SODIUM 1 6.3 6.72 5.73- 7 9s 6.01- 7.66 ACCIFTAELE
2 127 123 107- 135 112- 1 12 ACCIFTABLE.

FOTASSIDH 1 23.9 25.0 20.0- 27.2 2 C.9- 2 6.3 ACCEPTASLE
2 7.2 7.30 5.73- E.86 6.07- 2.12 ACCrr1A?tt.

TOTAL ALKALI *ITT 1 SJ6 9.10 6.69- 13.? 7.58- 13.0 ACCEPTABLE,

(AS CACO 3) 2 89.7 87.5 81.6- 93 7 83.1- 92.2 ACCEPTAELE.
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MIAEEALS IN HILLICEAn$ PIE IITE?: (IICITT A3 SCTID)

CELORIDE' 1 151 les 171- 205 180- 2C1 ACCITTAELE
2 93.5 95.0 ss.e- 131 on.2- 99.2 ACCEPTABLE

.

, FLUORIDE 1 0.56 S.5? 0.a72-0.632 0.e?9-0.456 ACCErTA!LE
2 2.22 2.33 2.31- 2.52 2.09- 2.46 ACCEPT 421E

i
SOLTATI 1 23.E 25.3 19.0- '9.3 20.7- 29.0 ACC!rft!LE

2 98.3 102 d3.e- 113 87.2- 110 ACCIPTADLE
- )

NUTEIENTS IN EILLIGRAP.3 FIS LIT!3:

AM50NIA-RITFCGEN 1 3.s 3.40 2.10- e.3e 2.99- s.16 ACCIP115LE
2 IC.7 11.0 f.75- 13.0 9.27- 12 5 ACCITTA!LE

WITRATE-WITROCEN 1 2.02 7.23 I.7 3- 2.o 7 1.85- 2 55 FCCIFTt3tE
2 6.2e 6.50 5.34- 7.67 5.62- 7.39 ACCE774FLE

HISCELLAWEDU3 FAEASETERS:

N05-TILTEB131E RESIEUE 1 70.8 73.0 61.3- 75.0 63.3- 75.9 ACCErTA!LE.
"'

, (In Mc/L) 2 55.5 E0.0 13.5- 52.0 50.2- 60.3 ACCEriastr

* BASED UFON TNf0FI11 CAL CALCULATIONS, OR A NETERESCI TFICI EMEE WTCE55 APT.

TAGE 3 (LEST PACE)
|

;i

ii .

.6 .

3

l'

a

t -

.n.~. ..

L



- -- . _ _ . _ . __

.

'. .

PERroRMANCE ETALUATIOh REPORT DATEt 6/10/'

. i

WATER SOPTLY STUDT NU9BER W5026
i,

t'90RATORY..........'..............................................___...................

S A M PL E REFORTES T R 'IE A CC E PT,A NC E P E n r08t M A ?IC E

AN a tt TES NUMSER TALUE VALUE8 LIMITS ET ALU ATIONS
............................__..........................e......................

TR ACE MET ALS IN MICROGRAMS PER LIT ER

ARSENIC 1 169 150 126- 168 ACCEPT ABLE

2 53.0 54.3 43.5- 62.2 ACC!PTABLE

BARIUM 1 730 743 669- 800 ACCEP1ABLE
2 6 25 633 558- 603 ACC EP T &B LE

D ER T LLIU M 3 26. 2 ** 23.1 19.7- 25.5 NOT ACCEPT ABLE
4 0.9 0.5 30 0.304-0 703 NOT ACCEPTABLE

CADMIUM 1 11.1 9.20 7.80- 10.5 NOT ACCEPTLPLE
2 54 .0 53.9 44.9- 60.2 ACCEPT ABL E

CitRoi!UM 1 93 4 94.5 92.7- 107 ACC EPT ABLE
2 4a.1 50.2 43.5- 57.0 ACCEPT %BLE

. i

CDPPER | 1 91.2 c 9 3.1 84.1- 104 ACCEPTABLE
2 485 463 445- 523 ACCEPTADLE!

@D 2 3.4 2.45 1.78- 4.65 ACCEPTABLE
v 2 53.2 49 2 42.3- 56.4 ACCEPTABLE

MERCURT 1 4.94 4.56 3.4b- 5.50 ACCEPTABLE
2 2.67. 2.47 1.76- 3.01 ACCEPTADLE

'o- -

I. .; i ;. ; .y , 3 152 1, 151' 1 28- 167 ACCEPT ABLE1ICKEL ,
4 337 331 292- 366 ACCEPT ADLE

S E Lk N'IU'M 1 9.2 9.99' 7.46- 11.6 ACCEPT ABLE
2 34.2 ** 41 1 31.5- 46.5 ACCEPTABLE

SILTER 1 96.I' 97.0 83.9- 110 ACCEPTASLE
2 22.9 22.4 19.0- 26.9 ACCEPTABLE

NITRATE /MITRITE/rLUORIDE IN MILLIGRAMS PER LITER:

AtIRATE AS N 1 0.83 0.950 0.650- 1.10 ACCEPTABLE
2 8.60 9.00 7.63- 10.6 ACCEPTABLE

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _ . . . . . . . . . . . . . .
O D ASED UPON TliEORETICAL CALCU L%TIONS, OR A R EF ERZ NC E Y ALU E WH E N N ECESS A R'
GO SIGNIFICANT G EN EE AL METHC0 BIAS IS A NT ICT P AT E D TOR T ilIS RESULT.
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..... . . . . .,,4,

VATER SUPPLY S TU DT NU MB ER VS026 'Id1'

j,[?
* s

'*
L ADOR ATOR Y ', t
...... .............................

ACC E PT A h,C E , PERFORMANCESAPPLE R EPO RT E E TRUE
A ,LTTES NUMBER VALUE V ALU E8 LIMITS ; EVALUATIONS
.........................................................g.....L................

WITRATE/WITRITE/FLUORIDF IN MILLIC3A*$ PER LITERt A *

'

WIT RIT E AS N 1 0.134 0.125 0.107-0.152 ACCEPTABLE,

2 0.851 ** 0.850 0.772 1.01 ACCEPTABLE
'I

FLUORIDE 1 3.22 3.41 3.07 3.75 ! ACCEPTABLE
2 1.23 1.25 1.12- 1.38 ACCEPTASLE

TR IH A LO ME T H AM E S IN MICROGRAMS PER LITERt

B RO MO DIC P LO F0 3 ET H A N E 1 22.7 25. 0 20.6- 31.0 ACCEPTtDLE
2 56.3 60.5 48.4- 72 6 ACCEPTABLE

BR090TORM 1 14 2 15.4 12.3 19.5 ACCEPTABLE
2 71.4 77.4 61.9- 92.9 ACCEPTABLE

CHLCRODIBRO*0METH A NE 1 20.1 22.1 17.7- 26.5 ACCEPTABLE
2 66.6 72.9 583 07.5 ACCEPTABLE

CHL0HOFORM I 0.36 7.53 6.02 9 .04 ACCEPTABLE
2 65.7 59.1 47.3- 70.9 ACCEPTABLE

K{}LLTRIHALO* ETHANE
1 65.36 70.9 56.6- 05.0 ACCEPTABLE
2 260.0 270 216- 324 ACCEPTABLE

TOL ATILE ORG ANIC COMPOUNDS IM MICROGRAMS PER LIT ER:

DENZENE 1 10.1 10.3 0.24- 12.4 ACCEPTABLE

CARBON TETRACHLORIDE 1 16.4 16.7 13.4 20.0 ACCEPTABLE

1.4-DICHLORODENZEME 1 14.0 14.6 11.7 17.5 ACCEPTABLE
,

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

* DASED UP01 THECRETICAL CALCULATIONS, OR A REFERENCE VALUS WHEN NECESSARI
0* SIGNIFICANT CEN!RAL METil0D BI A S IS A9TICIPAT ED TOR T HIS RESULT.
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.

PER TORM A NC E EVALUAT!QM R E PO RT DATE: 6/10,

VATER SUPPLT STUDY 499BER WSO26

L ASOR ATORT M2.

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

SAMPLE R EP O RT ?.D TRUE ACCEPT ANCE PERFORMANCE

AN ALTTES MUMBER VALUE VALUES LIMITS EVALUATIONS
................................................................................

VOLATILE ORGANIC COMPCUNDS IN SICROGRA95 PER LITER:

1,2-DICHLORCETHAME 1 11.2 10.S 0.64- 13.0 ACCEPTABLE

1,1-D IC H LO RO ETH Y L tN E 1 7. 40 6.64 3.91- 9.30 ACCEPTADLE

1,1,1-T RI CH Lo 30 ET H A N E 1 12.6 11.6 10.9- 16.3 ACCEPTanL3

TRICHLOROETHTLEME 1 0.11 6.63 1.96- 9.23 ACCEP* A9LE

VINTL CHLORID E 1 10.7 3.79 5.22- 12.2 ACCE?T A3LE ,

Au.. . ,

SEC- BUT TLPEN ENE 2 11.0 12.2 9.76- 14.6 ACC!?TASLE

O
CHLOROBENZENE 2 10.4 19.3 14.6- 22.0 ACCE? TABLE

- 5-C$ h0 RO,p ,L,U EN.E -TO >2 20 1 22.0 17.6- 26.4 ACCEPTABLE ,

;v -

,

DI B ROM 0 M ET H AN E 2 33.7 20.2 22.6- 33.0 ACC EP T AB L E

I

'

1,2 DICHLORODENZENE 2 24.6 24.3 19 4- 29.2 ACCEPTABLE

DICHLOROMETHANE 2 14.1 15.2 12.2- 18.2 ACCEPTABLE

1;2 DICHLOR0 PROPANE 2 14.4 18.1 lu . 5- 21.7 NOT ACCEPTABLE

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

O B ASED UPON THEORETICA L CALCU L A TIONS, OR % REPERENCE V ALUE WHEN NECESSA?
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'

WATER SUPPLY STUDY MUMBER V5026 {
e

L A BCR ATCRT ' '- 7' )
................................................................................. j

i SAMPLE RE P O RT E D T RUE AC"E PT A NCE PERFORMANCE
A . LYTES NUEDER TALUE TALUES LIMITS EV ALU ATIONS
.........................................................................--....

VOL ATILE ORG ANIC COMPOUNDS IN MICROGRAMS PER LITER:

1,3-DICHLOR0 PROPANE 2 22.0 23.4 16.7- 20.1 ACCEPT ABL E

1,1,2-TRICHLOROETHANE 2 24.3 26.9 21.5- 32.3 'ACCEPTA3LE
4

l

MISCELLANEOUS ANALYTES:

TOTAL TILTERASLE RESIDDE1 303 88 25'l 100- 376 ACCEPTABLE
(1ILLIGRAMS PER LITER)

CALCIUM i 133 125 112- 135 ACCEPTASLE
(MG. C ACO 3/ L)

; .

PH-44ITS 1 9.00 9.12 0.35- 9.33 ACCEPTABL5 j ;

1.

ALKALIMITY ! 1 42 3 ** 39.2 37.0 85.1 ACCEPTASLE
( f.G . C A CO 3/ L)

ROSIVITT 1 0.49 ** 1 00 0.634 1.09 NOT ACCEPTASLE
NCELIER IND. AT 20C)

SODIUM i 18.5 16.0 16.4- 20. 3 ACCEPTABLE
(MILLIGRAMS PER LITER)

$ULTATE 1 22 8 24.0 21.0* 26.8 ACCEPTABLE
4 MILLIGRAMS PER LITER) 2 7.30 7.50 5.17- 9.71 ACCEPTABLE
---............................-----...........................................

O BASED UPON THEORETIC AL C ALCOL ATIONS, OR A RETERE.1CE V ALUE W HEN NECESS ARI ,
08 SIGNITIC A NT GENER AL HETHOD BIAS IS ANTICIPATED TOR THIS RESULT. .

PAGE* 4 (LAST P AGE)
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EMSL-LV Radioche'41stry Results Update 11-28-90
10-21-87 thru 9-21-90
"*ronological List,ing by Parameter

Parameter Date Known Value Reported Value Std Diff
z

Alpha 10-21-87 28.00 24.33 -0.91 -3.67
Alpha. 01-22-88 4.00 3.33 -0.23 -0.67
Alpha 03-18-88 6.00 5.00 -0.35 -1.00
Alpha 04-24-88 46.00 46.00 0.00 0.00
Alpha 01-20-89 8.00 10.00 0.69 2.00
Alpha 03-31-89 21.00 20.33 -0.23 -0.67
Alphe 04-18-89 29.00 22.67 -1.57 -6.33
'Alph 05-12-89 30.00 28.00 -0.43 -2.00
Alpha 09-22-89 4.00 10.33 2.19 6.33
Alpha 10-31-89 49.00 41.00 -1.15 -B.00
Alpha 01-26-90 12.00 19.00 2.60 7.00
Alpha 03-30-90 5.00 5.00 0.00 0.00i

Alpha 04-17-90 90.00 61.00 -1.52 -29.00
Alpha 05-11-90 22.00 15.00 -0.57 -7.00
Alpha 08-31-90 10.00 9.00 -1.11 -1.00
Alpha' 09-21-90 10:00- 7.67 -0.81 -2. 3 3 -

72100 80$bO.5ete ' jl0-21-87- 2.77 8.00#

Beta ^/01-22-88 8.00 37.00 10.05 29.00
,

~ Beta ~ 03-18-88 ' 13.00: '13.*33' O.12 0.33
Bata 04-24-88 57.00 62.67 1.96 5.67

g. Beta 01-20-89- 4.00 9.00 1.73 5.004

Beta 03-31-89 62.00 57.00 -1.73 -5.00
Beta 05-12-89 30.00 38.00 -4.16 -12.00
Beta 09-22-89 .6,00- 9.33 1.15 3.33
Bi'ta 10-31-89 32.00- 25.00 -2.42 -7.00

- Bs, tit M:;01-26990p 't12200| '14;67 0.61 2.67:B&
ta :03-30-90 31.00' '40 00. 2.70 9.00

'

Beta 04-17-90 52.00' 36.00 ' -4.52 -16.00
Bita 05-11-90 15.00L 17.00 0.29 2.00
Beta - 08-31-90 62.00 64.00 .-0.23 2.00

,

i Beta 09-21-90 10.00 10.67 -0.08 0.67

| RA226 10-21-87 4.80 2.83 -4.73 -1.97*

Nh226 '12-11-87 4.80 2.40 -5.77 -2.40'

Ra226- 03-11-88 7.60 7.60 0.00 0.00
P.a226 10-18-88 5.00 5.57 1.23 0.57
Rh226 12-16-88 3.50 3.23 -0.92 -0.27
R$226 03-10-89 4.90 3.70- -2.97 -1.20
R$226 04-18-89 3.50 3.17 -1.15 -0.33
Ra226 07-14-89 17.70 13.83 -2,48 -3.87

'Ra226 10-10-89' 8.70 6.00 -3.60 -2.70
Ra226 10-31-89 8.40 8.73 0.44 0.33"

Ra226 03-09-90- 4.00 5.10 -0.25 0.20
Nh226 04-17-90 5.00- 5.13 0.36 0.13
Ra226 07-13-90 12.10 11.50 0.06 -0.60

|C:t -
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EMSL-LV Radiochemistky Results Update 11-28-90
10-21-87 thru 9-21-90,
chronological Listing py Parameter-

,

t ,

. Parameter Date Known Value Reported Value Std Diff ;

Ra228 10-21-87 3.60 7.70 13.15 4.10
Ra228 12-11-07 5.30 4.47 -1.80 -0.83
Ra228 03-11-88 7.70 9.57 2.79 1.87
Ra228 10-18-88 5.20 5.93 1.59 0.73
Ra228 12-16-88 10.30 11.27 1.12 0.97
Ra228 03-10-89 1.70 1.20 -2.89 -0.50

Ra228 04-18-89 3.60 4.47 3.00 0.87 '

Ra228 07-14-89 18.30 10.83 -4.79 -7.47

Ra228 10-10-89 9.30 1.27 -9.94 -8.03

Ra228 10-31-89 4.10 3.53 -1.64 -0.57

Ra228 03-09-90 12.70 3.20 -8.25 -9.50
Ra228 04-17-90 10.20 11.83 1.62 1.63
Ra228 07-13-90 5.10 8.50 3.99 3.40

Unat 02-19-88 3.00 2.67 0.10 -0.33
Unat 04-24-88- 6.00 6.00 0.00 o0.00-
Unat 10-18-88 5.00 5.00 0.00 0.00
Unat 03-17-89- 5.00 4.30 -0.19- -<0. 7 0 -

Unat 104-18-89 3.00 3.00 0.00 0.00
Unat '07-21-89 41.00- 40.00 -0.29 -1.00
Unat 10-31-89 12.00 13.00 0.29 1.00

'

"*' 2-27-*' 5- 2'- .29 -1.00

'O "Unat- 03-16-90 4.00 3.33 -0.24 -0.67

Unnt. 04-17-90 20.00 18.33 -0.26 ~1.67
Unat 07-20-90 20.80 15.00 -2.40 -5.80

+
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