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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 effective on July 3, 1989 when
United Nuclear received the Administrative Order on the Church-
rock site from the Environmental Protection Agency (EPA).

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,

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

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.

Data Validation

Analytical reports are reviewed by the Churchrock General
Manaqer/Radiatinn Safety Officer after receipt from Energy Labs.
The reported values are compared to previous reports for each well.



Significant increases or decreases and out of range values are
identified and the laboratory is requested to recheck the sus-
pect vglues. The laboratory responds by checking the transcrip-
tion for these items and, where necessary, repeats the analysis,
A revised report is then issued for that sample if &n 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,




1 'lu‘ it 1
e Lt B
Tredliy

)

I
L ot
TR i

E \ ¥ .
" = . 1 L Ty - z E
a2 i k .
% . ; e L
) L, _ oNee AP L - .7
Mppendix A i
; . bl e FE ! ! . a- IR oy iil= e B
Y ' o) ' B _ ' s ) s i I'I i
Lo, - ! [ . Syt :
| 2 o - 3 e ] ‘ L " g
1 s - . E
. i ' : I

ek
-.ﬂ I‘,:‘_ill,-‘_—.'r' I.‘l, =, :
Doy




3 ’ s
crel RN BATA
Ay \
4 A 13 M
AL LIUKIEN LELU A /
Ay "oy AN TNC A
* I} ANU 1| ailiN
i

I3 ’ »
o . | VA
N Wa t s )
W \
by Mao b}
).
r.D v i ' 4 A £
n-s (.. \ :

»
o - 8 ) } 9.4 p
x
p
4 . ) A - (=
/ X! . { » . g, LN QALY /
Ze 75 (= (L7100 -

)
roA - ) -
; . P I3
- LV} /-";’/J 0. 28 o4k ’

} ’ 4 » e |
' . ) ) et
iSSP L re - WAR~4

« ) M ) C
? 4.7 . /s &
vy // Y 4
X
2/ Emm— " - e - . L)
LR .- Iy p ” g 7
l/ - - - - ~‘ A — / .
¥ i 4 ” ’ R /I.AA/J/"
oo - o
B ’ y . . /
- “
. ) J - o D¢ o
4 I’ [v,;u}} 0 J - L)ﬁ o, AL S s
57 17 e : / / // J )
B "L ared = KAl el ol s O
v LIANS T LRAILES R
) N ‘
%29 .)‘_”' /"‘ #",'
> ) { : [

/

{5 At
{ /

v e ’ P ‘ A
J / v J { et
L A Ft /) £ Lo K, nh : /L 2 0 mrirrab) L P

I S R R A R AT W T 4 R S

3 / - §
"‘l" 2 ' /," N = / / F (™
PR I ~ NS &S | PR ¥ 4 % s o LRSS VLV, LW GRS WS—

v’ /

b

e ———— " ————r——— . L ———————— —




GROUND WATER MONITORING FIELD DATA SHEET 7 l,

*WATER DEPTH AND PURGING*
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S AN e R TESK NG pROcAM  "SOUTHWEST ALLUVIUM MONITOR WELLS
TTTI -

TE-15-7-90

GROUNDWATER PROTECTION
STANDARDS

ANALYTICAL
MAJOR 10ONS;: RESULT L.L.D. UNITS NRC
lojum Ca 1.32 0.05 mg/
nesium Hgi 0,46 0.0% mg/
géﬁ:u- Na 3.4 0.0 ng/
tassium K& 1.6 0.10 wng/
ate C03 0,10 ng/
bonate HOO3) 7.8 0.10 ng/ i
¥ ate 504 ) 0.8 85 ) ng/ 2160
oride ¢l 0.3 0.19 wmg/ 250
um NH <0,05 0.05 ng/
1 rate NO3 v Og 0.01 ng/ 30,0
e ssolved Solids @ 180 C (TDS) 14 i wg/ 3170
(unéﬁs 6,70 114  s.u,
anide {CN) <0.,005 0.005 mg/l 0.005
: : Al)  <0.10 / 5
. . J.
s)  <0.001 : §. - °‘8§ 3‘§
<0, s ng/ 0. 017
( '8 . .‘/ OQO 0.02
( . . u/ 0-0"
<0, 05 ma/ 0.05 0.05
Mn) <0.0 8.01 ng/ 2'8
w8 8 ¢
N . . 8'001 -g; 0.05 X |
e N LS B 0:%
u <0.0003 0.0003 1 0.3 5.0
T (RE236). <0.2 0f2+ /; 5.0 500
b aion (Ra228) <1.0 1.0 ; 5.0* 5.0*
(Th230) <0.2 0.2 SS 71 5.0 15.0
ision +/~ /
: (Pb210) <1.0 1.0 pCizZl 1.0
AREmeialon ot and Rne222  <1.0 1.0 B 1s.0
- . = . . .
bross Alpha precil}on +/= . pCi/
* Radium protection standards refer to combined Ra-226 and Ra-228

é&igl e 2.42 1 0
aptﬁglem <1.0 iio
? .ktjgm‘ WLy

(ole)
&

atories, Inc.
. Wyoming 62602



UNC MINING AND MILLING:
GROUNDWATER MONITORING

WELL NUMBER:
LAB 1,D,:

SAMPLE DATE:
REPORT DATE:

JARTER REPRESENTED:
UNC SUBMITTAL #:

MAJOR IONS:

Calcium
Magnesium
Sodium
Potassium
Carbonate
Bicarbonate
Sulfate
Chloride
Ammonium
Nitrate

Dissolved Solids @ 180 C

ot
Eynnide

TRACE METALS:
Aluminum
presn

ryllium
Cadmium
Cobalt

CHURCHROCK OPERATIONS
SOUTHWEST ALLUVIUM MONITOR WELLS

PROGRAM :

\ ‘14
‘v\‘_l' “
(Na
(K)
(CO3

S 'y
(HCO3)

’\f"'.\m )

\l.
(NH4)
VHYU
(TDS )
(units)
(CN)

e o

-~ . e
S L0,

Field Blank
Q)-25634

1 00390
11-20+90
Fourth
TE-20-10-90

8.

<0, 0Ff
<0.01
99
T+23
<0.005

<0.10
0.003
<0.05
<C.0l
), 01

UNITS

||:‘a' ]
my/ :
mg/ |
mg /|
mg/ |
mg/1
g/ )
l'-,'g/'l
mg/ |
ng/ 1
mg/ |

GROUNDWATER PROTECTION
STANDARDS

NRC

Lead
Manganese
Molybdenum
Nickel
Selenium
Vanadium

RADIOMETRIC:

Uranium (V)
Radium-226 (Ra226)
Ra-226 precis io1
Radium-228

Ra~228 precision
Thorium-230

Th~230 precision +/-
Lead~210

Pb-210 precision +/-
Gross Alpha - U-nat and Rn-222
Gross Alpha precision +/-

oy £
S o

<NZEX X

P

(
(
(
{
{
()
{
(
()
§
\

(Ra228)
(Th230)
\}'ktl l‘\.',\

* Radium protection standards

TRACE ORGANIC:
Chloroform
Napthalene

.7
?.A. MANAGER: #U/. Aladeu g
nergy Laboratories, Inc.’
P,0. Box 3258
Casper, Wyoming 826€0%

refer t

<0.05
<0.01
<0.10
.05
0,002

<0.10

L0010 . 0003

U 1.0

combine -226 and Ra-220

ug/l
ug/1

ARAR




UNC MINING AND MILLING: CHURCHROCK OPERATIONS
GROUNDWATER MONITORI

NG PROGRAM

| NUNBER Rinsate
1.D, 90~18096
APLE DATE 07-10-90
wEPORT DATE 08~14-90
QU RTER RE&RE&}NTIU Third
UNC SUBMITTAL ¢: TE-16-7-90

GROUNDWATER PROTECT ION
ol ANALYT I CAl STANDARDS
MAJOR 1ONS: RESULT L.D ' ARAR

Calcium (Ca)

Magnes iun (Mg)

Sodium (Na)
Potassium (K)
Carbonate (CO3
Bicarbonate (HCO3)
Sulfate (SO4)
Chloride (Cl) 0
Ammon i um (NHG) Q.0"
Nitrate (NO3) 0.05
Dissolved Solids @ 180 C (TDS) 144
E (units) 5.08
yanide 5 <0.005

TRACE METALS:

0.30

<0.00)

<0.05

<0.,01

<0,01

<0.05

0.20

<0,10 5
<0.05 ).05
<0.,001 001
<0.10 0.10

<0.,001 0.,0003
<0,2 2
(Raz228) <1.0 0
Jprecision
rium-230 (Th230) <0.2 .8
recision +/-
(Pb210) <1.0 .0
recision +/-

gross Alpha - U-nat and Pn~-222 <1.0 0
Gross Alpha precision +/-

Ezecxnxon +/~

B o

® Radium protection standards refer to combined Ra-226 and ra-22

TRACE ORGANIC:
Chloroform
Napthalene

gnA &AN! OFER: !(U 1114{1_1.5

erg daboratories, Inc,
%0 258

Caeper h)onxng 82602

T
ug/ 1




ISR B SO AR v

Rinsate
90-25672
10-09-~90
11-20-90
Fourth
TE-21-10-90
GROUNDWATER PROTECTION
ANALYTICAL STANDARDS
MAJOR 1ONS: L.L.D. UNITS NRC
Calcium Ca 4,57 0.05 mg/ 1
H:snesium Mg 5,50 0.01 mg/
Sodium Na 35.0 0.05 mg/
Pot%;llul 5& 1.0 0.10 ng/
Carbonate 3 0.10 /
Bicarbonate HCO3) 33.0 0.10 ng/
uifat S04)" 71,4 1.0 wg/ 2160
hloride cl)’ 8.7 0.10  wg/ 250
nium NH4)  <0.05 0.05 mg/l
Nitrate NC <0.01 0.01 ng/ 30.
ssolved Solids @ 180 C T{ 153 1 g/l 3170
(\lni b 7«;27 1-% s.\u,
anide <0.005 0.005 mg/l 0.005
METALS:
num Al <0.10 0.10 mg/ 5.0
ﬁ:co }f As <0.001 0.001 wmg/ 0.05 0.0%
5; um be <0.05 0.05 mg/ .05 0.017
Sam um cd <0.01 0.01 -g/} 0.01 0.01
023 t Co 0.01 0.01 ng/ .05
) Pb)  <0.05 0.05 mg/l  0.05 0.05
. ganese Mn 0.12 0.01 mg/ 2.6
nrlz enum M <0.10 O.Ig m /} 6'0
o] un 8 <0:001 0.001 5 0:01 0. 01
e . - . .
e‘ um V) <0.10 0.?8 :g/{ 0.10 0.70
BAD C:
gra%ful (U% <0.0003 0.0003 mg/l 0.30 5.0
um-22€ (Ra226) <0.2 0.2 / 5.0* 5.0%
§0-126 grgcilion +/- ; pCi/
um-22 (Ra228) <1.0 1.0 pCi/ 5.0 5.0%
¥ﬁ-2ia pggsiaion pCi/
orium- tel o/ (Th230) <0.2 0.2 gg ;l 5.0 15.0
cisicn -
ad-21 (Pb210) <1.0 1.0 peizl 1.0
b-210 Y cigion +/- §/
Gross Alpha - U-nat and Rn-222 <1.0 1.0 74 15.0
Gross Alpha precision +/- pCi/

* Radium protection standards refer to combined Ra-226 and Ra-228

ORGANIC:
loroform <1.0 1.0 ug/l 1.0
Napthalene <1.0 1.0 ug/1 1.0
A HA{:GKR:!eﬁz.AélAAL7
ergxo boratories, Inc.
3 x 3258

.0
nasper, Wyoming 82602
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%;‘LM_SL. All amalysis will be performed in accordance with
= EPA spproved procedures and/or iSth Edition of
Casper WY 82601 Standard Hethcds
Cicy State Zip
mg??%o.ZBS—OSIS UNC Submittal Ne. Z é ‘/]‘; ia
Sample Fiiter PRESERVATION Preserved
Description Dace o Time 0.45 platin m, -zso‘ l023203 NeOH By ;mlyoic Raqcived
, = - | (For 2ll samples liste
.74 2-2-90|09: 3| 7 v r v | o Za —| 7.2 As, Be, Ca, €4, C1, BC
V 74 2 ¥ 0,-.(0 v &~ v v st - F e K, Mg, Hn, Na, -y_.’
g S D7 17k B o v il S . MO, 7b, Pb-210. pl. 5
v 504-8 % Jo'ye v [ o/ v P 7~ S0., T0S, Th-230, U, ¥
v 5e2-8 v Yies| V| & / 4 " e Chioroform, Cyamide,
517 7 W27 & v v v e v Gross Alpha (-) U & Ra
v/ 420 — ” 2°53 v e v 4 ot / Naphthalene, Combined
A l7 | 13:2 vV v v v — il Ra-226 & Ra-228, Al, €
Lé) 7 - P }3:se v e 4 v P > Mo
Y 395 s Iy ¥ r v/ r, e ol
vV Gw- 3 » 1. 2% V, g v v P 4 - .
v GW—y — v\ Ayy 4 | v o~ | v 7 _J
ra J
Sampled By: 7 7/4!/ Received By: 74/@-/'.&, 7M7: Z’ZD D ?" 3 o The above analysis to be perforsmed
- 4 4 g 7 ba Time avthorized -
Dispatched By: .
= o F Hiostos
Carr’er: 1@4_ 1‘% '7,. 3,.q° [:2.{ Lab Receipt Signature ignature
2490 pm 7-3-92

Method of Shipment

Date

Time'

Date
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by #[3 : 'y 19,33 o~ = = Fr P s &7 —e 27 - K, Mg, Mn, Na, mz, R
PR ¥ 8 n__|o?'s/ 7| e e — 1 A H MO, Tb, Pb-210, oli.
‘FPA % 9 oy 1009 — v e — Lo | P A 50, , T0S, Th-230, U, -
} :ﬁd # '# i /0. 23 £ o TTAERS < et — 7/ -/ . Chloroform, Cyan’de,
¢ Y TR V7YY R T A — | — | »/.2/ |Gross Alpha (-)UGR
‘Erp # 5 u //'M S - - TH e — — penerl SR . Naphthalene, Combined
f)l #22; ¢ 1027 - « e - e t y P A Ra-226 & Ra-228, Al,
Erp 23 v |p2.57 - s ~ - =y | A H Mo
Epp¥t2 | v UXer) < it 52 ~c — | | FZ
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. ENERGY LABORATORIES, INC.
"ENERBY | . c coxsave . casvin wy wico

LABORATORIES 254 NORTH CENTER. SUITE 100 s

Bnergy Laboratories, Inc.
Internal Quality Control Audit
Final Report for 1990

Introduction:

This report is the 1990 summary internal quality contrel audit As
always, the purpose of this report 's to document the continuing preci
sion and accuracy of the data reported by Energy Laboratories’, Casper
Wyoming Branch.

The following four objectives are sn #a 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
quaiity assurance guidelines may have required were in fact necessary
and beneficial to the assurance of quality data, Three, a continuing
demonstration thac the staff is followirg the guidelines of the pro-
gram. And fourth, through this report, to show thet the system is
being checked periodically to assess the effectiveness of the program.

Performance {Cerlification) Status:

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 Pericimarnce Study, the second
step towards independent certification by the agency. The Inorganics
Department noired acceptable reports for 1990 on it's Performance
Studies. Those few parameters which triggered warning limits resuiled
in minor modifications in sample data reduction/reporting and SOP
requirements.

Instrusentation:

Severai new instruments and pieces of support hardware were acquire” by
ELI-Casper during 1990, First was a Perkin-Elmer P-40 ICAP spectrom-
eter with & AS-5i autcosampler; second was a Tekmar ALS-2016 autosampler
for GC work; third was a Technicon Autoanalyzer 2 for NOz-, NO3-, and
NH4s¢ aviomated colorimetry measurements; fourth was the addition of
computerized data acquisition for the Perkin-Elmer 703 GF/AAS
instrument; fifth was the expansion of the hazardous waste department
through the addition of Associated Design's 3745-ZHE Zero Headspace
Extraction (ZHE) 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 computer systems. The new equipwent increased the
laboratory’s capabilities in inorganic analysis, trace organic
analysis, and data handiing. The resulting decrease in turnaround time
for routine samples was proven time and again to be an asset to ow
client base,
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Quality Control Practices:

e quality control practices ewployed by the laboratory continued to
be effective during 1990 Few par meters were determined to be out ) §
control, with those data resulting in corrections 1o the system
affected The we hods accepted for analytical use by the certifying
agencies are continuing to be followed with ni method changes made by
any member of the staff. The internal audit ghows that the standard

operating procedures have been followed effective ly and th/t 1tne
general data quality from the laboratory has been acceptable. For 1990,
duplication of samples occurred at 10.8 % and spiking occurred at 6.3 %
for the entire sample load (approximately 30,000 tests). Control charts
for duplicate and spike samples have been used routinely and instrument
performance tracking han been documented and filed

Persoane]l and Training:

Barly in 1990 David Blaida was sent tc the Canberra class in
Radiochemical Techniques and Alpbe Spectruscopy aliowing his department
to remain current in nev techniques in the ever growing Radioanalysis
area. Steve Dobos and Roger Garling attended the 40 hour OSHA class
for hazardous waste identification, safety, sampling, and testing.
Steve Dobos also attended the class for P40 measurements at
Perkin-Elmer. Steve Carlston attended the environmental scminar in
trace organic analysis hosted by the Finnigan-MAT compan)

Several | sembershipe and associations were initiasted this year. Roger
Gar)ing and Stevs Cariston b came members of the API _: ¥yoming. Steve
Dobos has become a member of the WWWA, Steve Carlston has become &

member 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: Connle Tucker (Radioc hemistry), Dan Rea (. 1-
{brations/Electronics/Instrument Repair), Rick Landeis (Wet Bench/AAS),
and Marty Glenn (Soils/Wet Bench). Also during 1990 ELI-Casper saw
Kurt Slentz promoted to Branch Manages of the Rapid City, South Dakota
Division and the return of Shirley Morava to the Ferret-Nebraska
operations at the Crouw Butte Mine.
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s SATER FCLICTICS STUSTY YITLER PFO2e
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Yt LABORATORTY ¢

SamPL® SEPCST TEUR ACCIPTESCE BARRING FIRTCRFABCE
ANATTYTES NUPBEZ VALSE WALWE®  LINITS LIvTs CTALBATION

TEATE FETALS IF PICRCSRAES FIR LITEN:

ALumINOR 1 1160 1200 99~ jeed 1010~ 1190 ACCEPTAELE
2 m”2 14 $37- 90 624~ 849 ACCEFTTARLE
ARSEwIC | 7.1 319.93 29.6- 37.5 22.7- 75.9% ACCZIfTASLE
2 its 180 137- 215 .9~ 2C ACCEIPIANLE
capnies 1 L 9 - M) 57- M accTrramLE
2 110 112 22.9% 12 9.7~ 123 ACCIPTARLE
CERONION 1 $0.2 $0.9 7.2~ &1.0 W.2- $1.9 ACTIPTARLE
2 e 100 S&2- 819 $9%- 7 accEprasee
coereR 1 82.% €°%5.9 T2.7%- 9.9 7S.0~ 1.8 accerTaARLE
2 se0 soo ses~- Sad eS?- S)e accerIABLE
ey i 630 $50 “§5%- 737 $31- 715 ACTY TASLE
‘ 1600 16350 1020~ 1800 iseg- 171¢C sCCEPIRELE
AEZRACUNT 1 .82 .00 S.19- E.7% S.é%- B, CHECY FCP® TRPCH
2 0.77 1.25 9.72% 1.48 0,873~ 1.7t CsECX roR ERROR
SASCANESE 1 172 % 17%- 217 13- N2 ACTIrTANE
i €3S $5¢ $9%- 107 &cl- 92 SCCEFINELE
sICREL 1 1e¢ 209 172- 27 178- 2120 acCoPTAYLE
2 Tee ae 635~ 8719 123~ 370 AWCTTPrINLY
LErD i 10 199 7%.3- 121 81.t - 1is ACCEFTADLY
2 <8C s - WY in)- 293 ACCEPTAELE
SgiEwlUY i 5.5 79.0 87.%- B1.1% $3.2- 7.2 acCcTrTIZLE
2 13.5 1%.0 .71~ 19.7 11.9- 135 accTeTaLY
TARADIU™ 1 e 1% %95~ 1300 1099~ 1262 ACCEIPTARLE
2 19¢C 172 1859 215€ 1712~ 2799 ACCEFTIILE
b PISET UPCH TRECFETIICAL CAICULATIONS, JF 3 REFERENCE valer IVEY SECESILEY.

Face 1
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PERFORMANCE EVALUATION REPORT DATE: B8/10/

WATER SOPFLY STUDY NUNAER ¥S026

| *SORATORY

--oo--o—--.-o-------o--------.---—-.-..---..---o.-p.—--------o-"------—-----OOO

SAPPLE REFPORTED TRHE ACCEPTANCE PERFORMANCE
ANALYTES NUNBER vALUE YaLDES LINITS EVALUATIONS
...... R L L L it Ll bt b bl

TRACE NETALS IN MICROGRANMS PER LITER:

ARSENIC 1 164 150 126 168 ACCEPTABLE
2 §3.0 54,7 83,5« 62.2 ACCEPTARLE
BARIUN 1 730 T4} 669- 800 ACCEPIABLE
P 625 61} $58~ 651} ACCEPTABLE
BERYLLIUY 1 L2 %% 23,1 18,7« 25,5  NOT ACCEPTABLE
u 9 0.%130 :38u~0,701) NOT ACCYPTABLSE
~ADRIUA 1 11.1 9. 29 7.0« 10.8 NOT ACCEPTARLE
2 S .0 53.9 Ha,9~ 60.2 ACCEPTABLE
CHRO%IUN 1 93 .4 94 .45 2.7+ 107 ACCEPTANLE
2 un, | §0,2 43,5« $7.9 ACCEPTASLE
coppEn 1 9.2 93,1 Su.1- 104 ACCEPTASLE
2 ues 48 4us= 29 ACCEPTABLE
c:ro i 1.4 2.5 1,78 4,65 ACCEPTARLE
9 €3.2 49,2  U2.3« S6.0 ACCEPTABLE
MERCURY 1 6,94 4,%% J.uu- 5,50 ACCEPTABLE
2 2.67 2,87  1.76- 3.01 ACCEPTABLE
brerer 3 152 151 120« 167 ACCEPTABLE
u 137 I 292- 366 ACCEPTABLE
SPLENTUN 1 9.2 9.99  7.46~ 11.6 ACCEPTABLE
2 .2 ©8% 61,1  31.5 86,5 ACCEPTABLE
SILVER 1 96.1 - 97.0 83.9- 110 ACCEPTASLE
2 22.9 22.8  19.0- 26.9 ACCEPTABLE

NITRATE/NITRITE/FLUORIDE IN NMILLIGRANS PER LITEN:

NITRATE AS ¥ 1 0.8) 0.850 0.650~ 1.10 ACCEPTABLE
2 8.60 9.00 Te63= 10,6 ACCEPTABLE
@ BASED UPON THEORETICAL CRLCUL\‘!ONS. OR A REFERINCE VALUE WMEN NECESSAR
L SIGNIFPICANT GENERAL METHCD BIAS IS ANTICIPATED FOR THIS RESULT.
PAGZ 1




VATER SUPPLY STUDY WUNBER

SARPLE REFPORTEL Y ! EPTANCE PERFORNANCE
HHEAFS YALOE LINITS

EVALUATION!

EPTADLE
EPTASLY

TRINALOMETHANYP!

FLORO SETHANE EPTABLE

CEPTABLY
MO TFORN A

g ;\T‘NL('

ACCEPTABLE

CRODIMRONOMETHANE ACCEPTARLE®
ACCEPTABLE

LOROYORN Be)?

ACCEPTAAL®
65.7

ACCEPTABLE

AL TRINALOMETHANE 65, 3¢ 96,6~ D« 0 ACCEPTABLE

260,.0 ' 216~ A B ACCEPTABLE

YOLATILE ORGANIC CORPOUNDS PER LITER:

BENZENE B.2U4~ 12, ACCEPTABLE

TETRACHLORIDE 13.4~ 20, ACCEPTABLE

ICHLOROBENZENE 11.7=- 17, ACCEPTABLE

" THECRET I JLAT s 0 A

REFERENCE VALU® WHEN NECESSARY
(FICANT GENST

IPATED FOR THIS RESULT.




RFORNRANCYE EYALUATION REPORT

"_v“'.v ']'.'_ “]-»4;|'

1, 2*DICHLORCETHANE EPTABLE

1.1=DICHLOROETHYLENE
1,1,1=TRICHLONO
TRISHLOROETHY PTARLY

YINYL CHLORIDE

SEC-BUTYLPENTENE

©

CHLOROBENZENE

2«CALOROTOLUENE

DIBROMONETHANE

1,2 DICHLOROBENZENRS ;CEPTASLE

DICHLOROMNETHANE CEPTABLE

BASED UPON THEORETICAL CALCH
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VATER SOPPLY STUDY NUMBER WS026 {

LABORATCRY

e -~ - A .- -

SAMPLE REPORTED TRUE ACCEPTANCE PERFORNANCE
A JLYTES NURBER YALUE YALDE® LINITS EVALUATIONS

- - - R R -

VOLATILE ORGCANIC COMPOUNDS IN MICROGRANS PER LITER:

1,3-DICHLOROPROPANE 2 22.0 23.4 18,7~ 28.1 ACCEPTADLE
1,1,2-TRICRLOROETHANE 2 20,3 26.7 21.5- 32.3 ACCEPTAALE

MISCELLANEOUS ANALYTES:

TOTAL FILTERASLE RESIDOE1L 303 %% 254 188« 376 ACCEPTABLE
(YILLIGRAMS PER LITER)
CALCIUSN 1 132 125 112- 135 ACCEPTASLE
(NG. CACOI/L)
PH=UNTTS 1 9,08 7,12 8435~ 9.)) ACCEPTARL®
ALKALINITY 1 42.3 %% 39,2 37,0~ 4S,] ACCEPTAOLE
(%G. CACOI/L)
‘:xuostvxtv 1 0,49 3% 1,00 0,634~ 1,97 NOT ACCEPTASLE
NGELIER IND. AT 20C)
sopIuN 1 18,5 19,9 16.4= 20,3 ACCEPTABLE
(MILLIGRANS PER LITER)
ULFATE 1 22.8 20,0 21.0- 26.9 ACCEPTASL®
MILLIGRARS PER LITER) 2 7.30 7.59 S.17- 9,71 ACCEPTASLE
° BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY
ss SIGNIFICANT GENERAL METHOD BYAS 15 ANTICIPATED POR THIS RESULT.

PAGE 8 (LAST PAGE)
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EMSL-~LYV Radiochemistry Results

10-21-67 thru 9-21-90

~ ronological Listing by Parameter

Parameter

Alpha
Alpha
Alpha
Alpha
Alpha
Alpha
Alphe
Alph

Alpha
Alpha
Alpha
Alpha
Alpha
Alpha
Alpha
Alpha

Beta
Beta
Beta
Peta

oE:

Beta
Beta
Beta
il
a
Beta
Beta
Beta
Beta
R&226
R2226
Ra226
Fa226
Ra226
Rf 26
Ra226
Ra226
Ra226
Ra226
a226
8226
Ra226

Date

10-21-87
01-22-886
03-16-88
04~24~88
01-20-89
03-31-69
04~-18-89
05~12-89
09-22-89
10-31-89
01-26~90
03-30-90
04~17-90
05~11-90
08-31-90
09-21-90

10~-21-87

01-22-86

03-16-88
04~24-886
01-20-89
03-31-89
05-12-89
09-22-89
10-31-89

- 01-26+~90

03-30~-90
04~17-90
05~11-90
06-31~90
09-21-90

10-21-87
12-11-87
03-11-88
10-~18-68
12-16~68
03-10-89
04~18-89
07-14-89
10-1C-89
10-31-89
03-09-90
04~17-90
07-13~90

.

Known Value

26,00
4.00
6.00
46,00
8.00
21.00
29.00
30,00
4.00
49.00
12.00
5.00
90.00
22.00
10,00
10,00

72.00
8.00

13.00
57.00
4,00

62.00
30.00
6.00

32.00
12.00
31.00
52.00
15.00
62.00
10.00

4,80
4.80
7.60
5.00
3.50
4,90
3.50
17.70
8.70
8.40
4.20
5.00
12.10

SO ——

Update 11-28~90

Reported Value

24,
.33

3

-

46,
10,
20,
22,
28,

33

00

00
00
33
67

Std

-0, 91
-0,23
-0.35
0.00
0.69
-0.23
-1.57
~0,43
2.19
-1.15
2.60
0.00
-1.52
~0,57
-1.11
-0.61

2.77
10,05
0.12
1.96
1.73
-1.73
-4, 16
1.15
-2.42
0.61
2.70
-4,52
0.29
-0,23
~0.08

-4,73
-5.77
0.00
1.23
-0,.92
-2.97
~1,15
~2.48
~3.60
0.44
-0.25
0.36
0.06

Diff

-3.67
~-0.67
=1.00
0,00
2.00
-0.67
-6.33
-2.00
6.33
-8.00
7.00
0.00
~29.00
~7.00
'1.00
-2.33

8.00
29.00
0.33
5.67
5.00
=-5.00
~12.00
3.33
-7.00
2.67
9.00
=16.00
2.00
2.00
0.67

-1.97
-2.40
0.00
0.57
-0.27
-1.20
-0.33
-3.87
-2.70
0.33
0.20
0.13
~0.60
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EMSL~LY Radiochemistry Results Update 11-28~50
10«21=87 thru 9-21-90
“wronological Listing by Parawmeter

Parameter Date KQovn Value Reported Value Std Diff
Ra228 10-21-87 3.60 7.70 13,15 4,10
Ra226 12-11-87 5.30 4,47 -1.60 ~0,863
Ra228 03-11-88 7.70 9.57 2.79 1.87
Ra2268 10-16-88 $.80 5.93 1.59 0,73
Ra228 12-16~88 10,30 11,27 1.18 0.97
Ra226 03-10-869 1.70 1.20 -2.69 ~0.50
Ra226 D4=~18-89 3.60 4, 47 3,00 0.87
Ra2286 07«14~89 16.30 10,63 -4.,79 ~7.47
Raz226 10-10-89 9.30 2. 57 -9.94 -8.03
Ra228 10-31-89 4,10 3.53 -1,64 -0.,57
Ra226 03-09-90 12.70 3.20 -8,25 -9,50
Raz226 04=~17=90 10,20 11.83 1.62 1.63
Ra228 07~13-90 5.10 8,50 3.99 3.40
Unat 02-19-68 3.00 2.67 0.10 -0,33
Unat 04-24~88 6,00 6.00 0.00 0.00
Unat 10~16-68 5.00 5.00 0.00 0.00
Unat 03-17~89 5.00 &, 30 -0.19 -0.70
Unat 04~16~69 3.00 3.00 ¢.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

(‘) Unat 11-17-89 15.00 14.00 -0,29 =1.00

" Unat 03-16~90 4.0C 3,33 -0, 24 -0,67
Unat 04=17~90 20,00 18,33 -0.26 -1,67
Unat 07«20«90 20,80 15.00 -2.,40 -5,860



