UNITED NUCLEAR CORPORATION

PO Box 3077 Telephone: (505) 7226651
Galiup, New Mexico 87305-3077 Fax: (505) 722-6654

August 3, 1994

Mr. Shawn Ghose, Chief

U.S. Environmental Protection Agency

OK/NM Superfund Enforcement Section (6H-EO)
Region VI

1445 Ross Avenue

Dallas, TX 75202-2733

Re: Semi-Annual Quality Assurance Report
Ground Water Monitoring - First Half of 1994

Dear Mr, Ghose:

In accordance with Section V.A. 15 of the Administrative

Order for the Church Rock site, 1 have enclosed a report
regarding performance of ground water monitoring quaiity
assurance procedures during the first half of 1994.

Two sampling episodes occurred in the first half of
1994--in January and in April.

Sincerely yours,
Prdueid TV, Jivteder
Edward M. Morales
General Manager and
Radiation Safety Officer
EMM:m
Enclosure

¢c: Branch Chief, NRC
J. Velasquez, UNC

; 940430
100289 Y0371
c
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Requirements

The quality assurance and control procedures are contained
in Section 3.0 of the Remedial Action Plan for the Church Rock
site dated Aprii, 19€9. The procedures address sampling,
chain of custody, laboratory quality control, and data validation.
These requirements became effective 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 first
and second quarters of 1$34 are included as Appendix A. These
sheets indicate the estimated volume of water purged from the
well prior to sampling and the field parameters of pH, temperature,
and conductivity. The Field Blank and Rincate analysis reports
are also included in Appendix A,

Chain of Custody

Copies of the Chain of Custody forms are included as
Appendix B. Energy Laboratories, Inc., our contract laboratory,
is located in Casper, Wyoming. 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
temperature.

Laboratory Control

Copies of the Internal Quality Control report prepared by
Energy Laboratories and the associated EPA performance evaluations
are included in Appendix C.

Data Validation

Analytical reports are reviewed by the Church Rock General
Manager/Radiation Safety Officer after receipt from Energy Labs.
Significant increases or decreases and out of range values are
identified and the laboratory is requested tc recheck the suspect
values, the laboratory responds by checking transcription for
these items and, where necessary, repeats the analysis. A revised
report is then issued for that sample if an error is discovered.
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*WATER DEPTH AND PURGING*

/. QUARTER 19 ‘?72
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GHKUUND WATER MONITORING FIELD DATA SHEET

*SAMPLING* :
/- QUARTER 19_79
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GROUND WATER MONITORING FIELD DATA SHEET
*WATER DEPTH AND PURGING*
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GROUND WATER MONITORING FIELD DATA SHEET
*WATER DEPTH AND PURGING*
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GROUND WATER MONITORING FIELD DATA SHEET

*SAMPL ING*
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~ .. .,/ ENERGYLABORATORIES, INC.
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COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



LABURATURIES

ENERGY LABORATORIES, INC.
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GHOUNDWATER MONITORING PROGRAM

%Llugnbw Fig%dlglank
PLE DATE 8%-%%-84
ERRIER me.swrw 1% L
SNC SUBMITTAL # TE«5-4-94
BT v BT
MAJOK IONS: RESU L.L.D. UNITS NRC
§:1‘Fé‘é‘{'w Eu‘;} 5 : %5 218% ng/
Pptéggz?u §§3 <%.i :? ﬁgf
e arbonate i 9%) Zg.g Sf%g ﬂgf
chibts, H SR X A 230
Nitrate as N , ;uoﬁ LR -9 4 10.0
gﬁsbolved Solids ¢ 180 C(unTEE ;042 i-14 ggél 3170
CE METALS:
His SR Y b
b <0.010 ; ng/ . .017
i B @t WMo
o' 520 $3:8 %Ios 20T " 0.05 8
M ganebe Mn <8. 1 " ng/
Xb&ienum Mo < .go g ng/ d
N1c N1 <8. 5 8 ng/ 88? A
‘ Selenium 1V Sef  <0.001 :001 / . .01
Vanadiuw V) <0.10 0.10 ng/ 0.10 0.70
RADIQMETRIC:
B o GE0 8O mO, 1R B
Ra~ grecuaon +/- " 1/
Radlum= (Ra228) <1.0 1.0 8 / 5.0% 5.0%
Rg.;i?" pRggse” (Th230) <0.2 0.2 b %5 5.0 15.0
Leaggﬁm recision /- (7210) 1.} 1.0 Y1 1.0
Fodi Ai”“fmi’nd'/‘m 222 <18 1.0 1 1.0
8?222 A Bhg precision +/- ’ ) B&/ '
* Radiuw protection standerds refer to combined Ra-226 and Ra-228
?:mm g%nxc. 2.7 1.0 ug/l 1.0
Report Approved by: £.d.
kmk

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



/ZZ&,};@/
LABORATURIES |

' / ENERGY LABORATORIES, INC.

PO BOX 3258 + CASPER WY 82602 +» PHONE (307) 235-0515
254 NORTH CENTER, SUITE 100 « CASPER. WY B260) + FAX (307) 234-1639

. 8% HININC AND

* Radium protection standards refer
RGANIC:

CE
oroform

¢

MILLING: CHURCHROCK OPERATION
ITORINE PROgRAH ’

Eﬁéh NUHBBR gén f
bm-: %3§g-§4
02-07-94
easgn REPRLSLNTED First
8” UBMITTAL #: TE-1~1~94
ANALYTICAL R DARDS T o
MAJOR 10KS: RESULT L.L.D. UNITS NRC
T el %% 8:81 ﬁ%ii
Sodium N 14.3 . mg/
Potassium K§ <0.1 g.?g m%/
Carbonate C 8& ¥ mng/
Bxg?rbonate H 4)) 5%.2 1.% g ; 2160
hiorl e é?z b 0.10 mg/ 258
Ammonium as N NH <8.?8 8.?5 /
Nitrate as N ids @ 160 ¢ (103 73 ol 3948
pésso THE SUASSE ¥ (units 6.1% }-14 g?é.
CE METALS:
Hane I B 7 ST TR
At g 8:81° g:81° B/t 8.8t 817
obdit Col <0101 91 mg/ ' 9
Pb <0.05% .05 mg/ 0.05 g. g
1qanese Mn 8. 8 . é ng/ 3
ﬁxb enum %? 5 é 8 . mg; 8 %.
. S‘*faﬁ‘“‘” i v §§: 0" :§1 E%é §:1§ R
SADIQHETRIC
Rd 5% -226 S (R.(ag%b) <§Z§003 8:9003 ’Bné{;} 2:89 218*
_prgeision +/=  pa228) <16 1.0 171 5.0% 5. 0%
Rd-i%@ P GCleon ES;/
TRO 5 /- (Th230) «<0.2 8.2 1/ 5.0 15,0
pgaéi Brwsmn YT (pb210) <1.0 1.0 ig 1.0
ross Treﬁlflﬁnnd;/md Rn-222  <1.0 1.0 E 11 1s.0
ross A 8hd precision +/- i/

to combined Ra-226 and Ra-228

<1.0 1.0 ug/1 1.0

Report Approved by: A8 7@&

kmk

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



o . T ——

v

=7 ENERGY LABORATORIES, INC.
idf//q&// PO BOX 3258 » CASPER, WY 82602 * PHONE (307) 235-0515

254 NORTH CENTER. SUITE 100 * CASPER, WY 260! FAX ) .
wmefS/ . (307) 234-1639

NC MINING AND MILLING: CHURCHROCK OPERATION
xROUHDHATER MONITORING PROGRAM ”

WELL NUMBEK: Riogate
EAMPLE DATE : 83:?2-24
R N ERREPRESENTED L
Buc SUBMITTAL #: TE-5-4-94
: GROUNDWATER PROTECTION
MAJOR IONS: ANA%ICAL L.L.D. UNITS NRC .
grisier.. TR R £
Cgtéggném 5%3 <6.1 8?8 /','.
g?é%r dnate i gﬁ) 27.9 §2i8 ba/1 )
ehioride igz\’ ! 0:%0  ba/t 388°
et o3l <678 3:38  Bast 19,9
iolied'souas e 0 e [0S B o B i
i s ogae g mA oo B
e YR TG GO 12 S S
ekl el Al o M o L
. Manganese Mo <0.01 0:81 g; 046 .
Molxb?enum Mo < .%o .10 mg/ y
gé 'egxum Iv gcle 2 . 81 §§81 5-937 88? .01
Vanadium V) <oigo 0.10° @wg/ 0.10 0.70
g?gigﬂﬁT"*cz (Y)er  §:99 3.9003 masl, .30 5.0
ad ?m-229 i (Ra22b) <0, 0. 1 O L
Ra—i.é grecxaxon + /= 1/
Radﬁm- 28 (Ra228) <1.0 1.0 g%;/ 5.0x 5.0%
Ra-248 precision . 1/
Thor 1 uw=- (Th230) «<0.2 0.2 1/ 5.0 15.0
Th-230 precision +/- Bull
Led§-§m ‘ (Pb210) <1.0 1.0 BE;/ 1.0
Pb-21 recision +/= 1/
Gross Alpha - U-nat and Kkn=222 <1.0 1.0 1/ 15.0
Gross Alpha precision +/- N ES;/

* Radium protection standards refer to cowbined Ra-226 and Ra-228
BS.CE RGANLIC:

oroforuw . 2.0
Report Approved by: »2d. LA-/,

kak

1.0 ug/1 1.0

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



APPENDIX B

Chain of Custody Forms



Energy Laborateries, Inc.

{ ‘II.

Laboratory

254 North Center Street

UNITED NUCLE» TION
(State Road 566 - 21 Miles NE of Callup)
P.0. Box 3077
Callup, NM 87305-3077
505-722-6651

CHAIM OF CusTOoDY

All apalysis will be performed in accordance with EPA approved

Carrier:

vPSs

5: T d ]

Method of Shipment

Address procedures and/or 15th Edition of Standard Methods
Casper wY 32601
City State Zip
H— e sumittat No. 18 _J 2T
Phone No.
Tample Filter T PRESERVATION Preserved Analysis Required
Description Date Time 0.45u plain rNti)3 MZS,{J~ N325203 NaOH By {For all samples listed)
A 4239 59| Jo.gl | SLCO\ 7 yH| s 00| P |~ HAA] ~— | 6P As, Be, Ca, Cd, C1, HCO,,
A Lu2 o | s0:2 — sl (Vv gl v s v 7 T ’ K, Mg, Mn, Na, N, Ni,
J_ 2%/ & ooy o (17 11 (1= 1s \ v { N0,, Pb, Pb-210, pH, Se,
3 &/l " 1] ze — N1z V1l o\l e NTe ] v N 50,, T0S, Th-230, U, ¥,
[ 1492 'y i 22X > ] v / > e l 7 \ o } Chloroform, Gross
| 143 " #:231 v [ 1~ | / e | el { pipha (-) U & Ra,
3 5048 v |\ gLz w3 2. 3§ o v Y1 o ) Forbined Ra-226 & Ra-228, Al,
3 vzo 2 WFTY I AR o L 1Y ) - / o, Mo
!/ Rim=sgre e jai2yl { 1\ A | v - ?
) mzld Blankl * 2:32| v P | ¥ ( 1w 1 - 17 . cp Wells CW-3 and CN-8 require
3 57 4. 03| v ( P v N ) 7 { v / Po analysis in addition to above.
S04~ 5 4.3 v { o v (v gy v Y
— ¥
3 s7¢8 ’ 19972l v ! |\ H#*| " | S 2 v A A | c?
7 i o
Sampled by: :,—é/(.\w\ r)p Z/ Received by == 'e»5,) /& -?7/ VAR The above analysis to be performed is
# th d by:
Dispatched by: 2% . /it ’.«,ka /-6 7/ 3', 07 Ay, eu' o e
Date Time




& &
UNITED NUCLEA." CORPORAT 10N ‘

(State Road 566 - 21 Miles NE of Gallup)
P.0. Bex 3077
Callup, "M 871305-3077
505-722-6851

CHAIN OF CusSTODY

Energy Laboratories, lnc.

Laboratory

25% North Center Street All analysis will be performed in accordance with EPA approved

Address procedures and/or 15th Edition of Standard Methods

Casper . wY 82601 £ = 2' /J“q
MM v

City State Zip v, 5 /

o sk nase UNC Submittal No. TE- 2-/-F

Prone No.

Sample Filter ~ PRESERVATION Preserved Analysis Required I
Des-ription Date Time 0.45u plain “‘“3 H250~ Nazszo?‘ NalH By {For all samples Yisted)
T AP 0R:45] v o -/ v A | [ As, Be, Ca, caLc1,:c_-_g’,___

LA N Y -~ <~ (| -~ v - o co K, Mg, Mn, Na, N, Ni,

,_//D)._,q " ’1_‘12__ - v [ / po 5 { ilil 7/ w}. Pb, Pb-210, pH, Se,

b5 0 A w |a9l!3s|  \ - — | ~ i 50,, 105, Th-230, U, V,

T B T TG N V0 & T T Y W NI W

6/9 -l 8. 0% PR s -~ s { v \ lpha (=) U & Rn,

£pR AT v | /pir | s [ | o A > / [onbined Ra-226 & Ra-228, Al,

(zw -/ Mgzl o v )| - .\ e 7 o, Mo

524 « Ltz < v [ | o~ - A -/ (

o = 2 v /3 > 1| v ” v - \ ells CW-3 and CH-8 require

v 4 ""4“‘ '. / "' ™ 4 7 - b - s PR

A 72 » i w o { - o lf - / o analysis in addition to above.

7o/ < sl — 2 I B 7/
o2 il 2.0 " ) G / [ o - L 5 v :
2 (=) 3 i 7/ p : / 24 (vl .’/ ] o = il / ! "
50 9P| * 12° 22+ S A~ e . b2 cP
f 70 . oy
Sampled by: 2/"",\ & P Received by — - ,Lﬂg@f\., = ‘?7/ The above analysis to be performed is

- = . lfate authorjzed by:
Dispatched by: //{ 777 ’,,}}w\b /= 7" 4

2 Date Time
Carrier: VS ignature H nature

y 322
Method of Shipment 4@'& L94 {m Date / ' '




e e e i

® |
NI TED nucx.’;capoan 10N . '

{State Foad 566 - 21 Milas NE of Callup)
P.0. Box 3077
Gallup, NM 87205-3077
SuS-722-6651

CGHAIN OF CUSTOOY

Enarqy Laboratories, Inc.
Lrboratory

25% North Center Strest A1l analysis will Se performed in accordance with EPA approved

Address procedures andfor 15th Edition of Standard Metheds

Casper wY 82601 //3 g 2 }/ ‘7
City State lip

UNC Submittal No. TE- o= /= 77‘(

307-235-0515

Phone Ho.
Sample Filter T PRESERVATION Presaerved Analysis Requirad
Description Data Time 0.45u plain HM)?‘ HZSO'. Nazszo3 NaOH 8y (For all samples listed)
29-A /599 /3% - S AE v st Py . c D As, Be, Ca, Cd, Cl, HCO,,
[‘?-\AJ'Q 4 /f:@? v v 'yP o v ~ 1’ //,L v C D K, Mg, Mn, Na, NH}. Ni,
b2z v | 1yiale| e 71 VL |\ AW |~ C O %, b, Pb-210, pH, Se,
] . - 50,, T0S, Th-230, U, ¥,
{ nhioroform, Cross
Ipha (=)} U & Rn,
Fombined Pa-226 & Ra-228, Al,
Co, Mo
t
N ells CW-3 and CA-4 require
Po analysis in addition to above.
!
SJanplied by: Received by 0- b‘l/ru / - 7";/ The abqve analysis to be performed is
i S P, /77‘ £ s /- 7. ,7/ i adtf_- l Time authorized by: )
ispatched by: ,T’l; rﬂ‘l’ Fie Tres )d v/ 7 B 2 M%@/
Carrier: L/E'S ab Rece} 1gnature Signature

Jan 74 /300 2 /2 /2
Sathod oF Shipment at3 7 Time bae S 77 T



Energy Laboratories, inc.
Laboratory

254 North Center Street

‘
UNITED NUCLE- ..
{State Road 566 - 21 Miles NE of Callup)
P.0. Box 3077
Caliup, NM 87305-3077
5(05-722-6651

ORPORAT i ON

CHAIN OF CusToDY

A1l analysis will be perfermed in accordance with EPA approved

Method of Shipment

Address procedures and/or 15th Edition of Standard Methods

Casper wY 82601

City State Lip

307-235-0515 UNC Submittal No. TE- 3 o " ¢f

Phone No. :

Sample Filter PRESERVAT (ON Preserved Analysis Reguired

Description Date Time 0.45y plain HN03 H250~ N325203 NaOH By (For all samples listed)
$Eta ¥ 23 | Jpo2d 43P — |V FFEL v | v HAH | == e P As, Be, Ca, Cd, C1, HCO
4‘5’& el =< . L 535 — v ) v / v / 'd K, Mg, Mn, Na, NH%: Ni,
SEFA%E 2o | " | ogisa]l v |V v VA A N0, Pb, Pb-210, pH, Se,
S EFRY | LY a9 1y el v e i ~ | 50,, 105, Th-230, U, V,
S BB B3 Y 09.3% v o | ‘/A / v i \ hloroform, Gross
2 P8 278 | - n23:87 v _/ “ S s |/ \ Plpha () U & Rn,
| £FA ¥ E /" /012 i L v v v | Fombined Ra-226 & Ra-228, Al,
[EFA £ 4 | * 735 T « N A v VAR A ( Fo, Mo
| ELh #5 | * 7089 o« v | | s 1Y ¢
3Ef[1 218 7 /20 o v | / /4 Py ‘ ) ells CW-3 and OW-4 require
/Z:fﬁ Vet i L5 o § } v f e L ? Po analysis in addition to above.
AELA #22A] /[2:55 e v | < Vv ) %
AEFA #27 " 24012 w . ¥ o | o |
4?:’1’3 v I /%:2.3 ol ) o vd v, | o
S EF8 #F i w‘?{ 1238} v M v | v A ep /L

= /
Sampled by: 7/11,1‘-, ﬂn/ Received by L. MJ {"w/.?-f-/ Z 2 S The sbove analysis to be performed is
R E horized by:
Dispatched by ﬂ /ﬁ%““ ya2rs 77 3 ./° /;’77' “: o ?jx ~ ;
Date Time ,E%;:::.A‘::_.
Carrier: U ’05 ecelpt vgnature 1gnature
2 teeferS é’é?ﬂ‘« Y g 1/402/24
at ime e / ¥ =

Dat
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UNITED NUCLEAR CORPORATION
{State Road 566 - 21 Miles NE of Callup)
P.0. Box 3077
Callup, NM 87305-3077
505-722-6651

CHAIN OF CUSTODY

Energy Laboratories, Inc,
Laboratory

254 North Center Street

A1l analysis will be performed in accordance with EPA approved

Address procedures and/or 15th Edition of Standard Methods
Casper wY 82601
City State Iip
N UNC Submittal No. TE- Z— &~ T¥
Phone No.
Tample Filter ~ PRESERVATION Preserved Analysis Required
Description Date Time 0.45y plain HNO3 sto~ Nazs 03 NaOH By (For all samples listed)
g pﬁjzz-,q g./g,y(r, 52,75 |/ S % v 1 YA As, Be, Ca, €4, C1, HCO,,
['m 23 /4 AQIQ} / s v v / (/ K, Mg, Mn, Na, NH 32 Ni ,
Ycpa¥ 27| 75 3 L 7 . s v, { NO,, Pb, Pb-210, pH, Se,
Efﬁ;:i ¥ 2t @277/ v v, v v, 5 50,, 105, Th-230, U, V,
[ E PR =3 - 4 v :/ v v v/ # A Chloroform, Cross
FpA? 2 | ¢ 129/ |~ Al e v 1/ ( Ipha (=) U & Rn,
rpp /S| % yrel |V P % I - / Forbined Ra-226 & Ra-228, Al,
PR #/y| v | y50s 2| & v l/ o v Y7 o, ¥
fells GW-3 and CW-4 require
E.analysis in addition to above.
'
Sampled by: -7%‘«%4\ ' 7 Received by_z{»—\ f7/ (/ & -Zo-7¥ The above analysis to be performed is
7 b/r;’ v ) f/, Date Time authorized by:
Dispatched by: A, 5 //.-414 & .25 - , r_)P A 5
Date Time W
Carrier: VFs eceip gnature - Tgnature

L. Load & paiesa

Method of Shipment

77 Y4 T
ate



Energy Laborateries, Inc

Laboratory

254 North Center Street

Address

UNITED NUCLEAR IQRPORATIGN
(S*ate Road 566 - 21 Miles NE of Callup)
P.0. Bax 3077 =
Callup, NM 87305-3077
505-~722-¢651

CHAIN OF CusTODY

A1l analysis will be performed in accordance with EPA approved
procedures and/or 1Sth Edition of Standard Methods

Casper wY 82601

City State Lip ’7’/
SRR ONC Submittal No. TE- & - ¥~
Phone Na.

Sample Filter “PRESERVATION Preserved Rnalysis Required
Description Date Time 9.45u plain HNO3 H2$0~ Nazszo NaOH By {For all samples listed)
ERE K w2z P4l /0720 W v e il Y A . | s, Be, Ca, €4, C1, HCO,,
gA = q L4 4 Lo .'2? / / V‘ I/ < & K, Mg, Mn, Na, m}‘ Ni,
ZPA 24 " 12,931 7/ pd z, v 7~ ) N0, Pb, Pb-210, pH, Se,
Z/ 2 (3 ¥ m:531 / -~ 7 pd v ] 50,, 05, Th-230, U, ¥,
Eyﬂ el Vi yn 7 ; 7/ 7 P 1{ / Chloroform, Cross
EPR A " /23] / R < 17 S Wipha (-) U & R,

PR 25| 4531 / v v v v =% 77 . Eombined Ra-226 & Ra-228, Al,

Lo, Mo

ells CW-3 and CW-% reguire

Po analysis in addition to above.

Sampled by:

The above analysis to be performed is

' Received by 7/}){}1/ Mt/».z/ 3%

Ua'e Time authorjiged by.
Di spatched by: ¥ 21 9¥ F e M
> Date ime /
Carrier: e S gnature
[ seed  _ppsfew 25 oy 4 o/
ate "

Method of Shipmeat

Date /'/’ "



APPENDIX C

Laboratory Quality Control and Performance Reports



B

gL/

| AR

.UALITY ASSURANCE REPORT -

Report Date: (R-07-9%

Project: Chuckrock Operations

ELL#(s) 94:0291-9%

MAJOR LONS my/l:

Calcium
Magnesium
Sodwm
Potassium
Bicarbonate
Suliate
Chioride
AmMmonium
Nitrate
TDS @ 180 C
pH (unus)

TRACE METALS mg/t:

Aluminum
Arsenic
Cadmium
.‘_cud
Manganese
Molybdenam
Nickel
Selenium
Vanadium
Cobalt
Beryllium

ORGANICS:
Chloroform

RADIOMETRIC:
Uranium

Ra226

Lead 210

METHOD

EPA=200.7
EPA~200.7
EPA-200.7
EPA~258.1
EPA-310.1
EPA-375.3
EPA~3253
EPA~350.1
EPA~-3532
EPA~ 1601
EPA=150.1

EPA-200.7
FPA=2063
EPA~200.7
EPA~239.2
EPA-200.7
EPA-200.7
EPA=200.7
EPA=-2703
EPA-200.7
EPA-200.7
EPA-200.7

EPA~8200

EPA-=W
EPA-9W3.0

NERHL-65-4

UNC Mining & Milling

Dup #1

%

100
100
100
100
100
9

9

100
HLY
1

101

102
120
R

Dup #2
%

USEPA=ESML =LV INTERCOMPARISON STUDY RESULTS

Radiometric
Uranium
Ra226
Ra22R
Giross Alpha
Gross Beta

. Report Approved By: 245 N)c..__..«

dme W91 -9

Method
EPA =981
EPA-903.1
EPA=904.1
LPA~90.0
EPA<200

ELl Value

20.73
1523
16.13
16.00
19.00

Standard
25.30
14.90
20.40
200
15.00

Spk #1
%

93

€»
97
e

102

101
130

Difference
-4.57
033
~-427
-4.00
4.00

Spk #2
%

ANALYST

RCB

PG
PG
PG
PG
DC
DC
DC
DC
DC

DC

CP
PG

Cp
Cp
cP
CP
cp
CP
CP
Ccp

CB

DB
DB
DB

Analyst

DB
DB
DB
DB
DB

DATE
SAMPLE
ANALYZED
01-13-9%4
01-13-94
01~13~94
01=-13-%
01=14-94
01-21-%
01~-19-9%
01=13~94
01=-12-94
01=13-9%4
0l=14-%

01-26-9%
01~-19-9%
01=26~9%
01-26-%
01=26-9%
01~26-9%4
01-26-9%
01-18-9%
01=26-%
01-26-%
01-26-94

01=13-M

01=16-%
01-22-%
01=-27-%

Date
08-13-93
9-17-93
W=-17-93
10-29-93
10-29-93



SR

/ ELI

 SEPS—

QUALITY ASSURANCE REPORT - UNC Mining & Milling
Report Daie: 02-11-94

Project: Churchrock Operations

ELL #(s) 94:0199~200

Dup #1 Dup #2 Spk #1 Spk #2 DATE

MAJOR IONS mg/: METHOD Y % % % ANALYST SAMPLE
ANALYZED

Calcium EPA=2007 w - 9 - Ccp 01=13-9%4
Maugnesium EPA=200.7 100 - €n - cp 01=13-%
Sodium EPA~2(K.7 100 - 97 - crP 01-13-9%
Potassium EPA=258.1 » - P2 - cp 01=13-%
Bicarbonate EPA=310.1 100 - 9 - 3 B 01-20-9%
Sulfale EPA-3753 100 - - - DC 01=21-94
Ammonium EPA=350.1 102 - 102 - DC 01-=13-94
Nitrate EPA-3532 100 - 113 - DC 01=12-%M
TDS EPA=160.] 97 - - - RO 01=13-9%
pll (units) EPA~150.1 1) - - - DC 01-20-9%4
TRACE METALS my/l
Aluminum EOA=2007 100 - 91 - CP 01=-26~%N
Arsenic FPA- 2003 100 - 100 - CP 01=12~-94
Cadmium LPA=200.7 100 - 87 - cp 01=26-%
[.cad EPA~239.2 10 - %0 - 8 01=-26-94
Manganese EPA=200.7 108 - 9 - cp 01=26-%
Mulybdenum EPA=200.7 100 -~ 82 - cP 01=26-9%4
Nickel EPA=200.7 12 - 91 - cp 0]=-26~9%4
Selenum EPA-2703 'y ~ 100 - Ccp Ol=11-%
Vanadium EPA-200.7 100 - X - CP 01-26~9%4
Cobalt EPA=200.7 x) - 38 - cp 01=26-9%4
Berylium EPA=200.7 80 - 4 - CP 01-26~-%
ORGANICS:
Chloroform EPA-82060 103 - 104 - CB 01=12-%
RADIOMETRIC:
Uranium FPA<908 | 102 - 101 - DB O1=14=-94
Ra226 EPA-903.0 118 - 112 - DB 01=-18-9%
Tha3o EPA =970 100 - - - DB 01-13-N
Lead 210 NERHL-65-4 111 - 111 - DB 01=24-%

USEPA=ESML =1LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELL Value Standard Difference Analyst Date

Uraniim EPA~9%08. 1 20.73 25.30 ~4.57 DB 08~13-93
Ra226 EPA-%3.1 15.23 14.90 0.33 DB 09-17-93
Rau228 EPA=904. | 16.13 20.40 -427 DB 09=17-93
Gross Alpha EPA =9%X.0 16.00 20.00 -4.00 DB 10-29-93
Gross Beta EPA =900 19.00 15.00 4.00 DB 10-29-93

Report Approved By: m }&)___ﬁ

ame 94:0199- 200



QUALITY ASSURANCE REPORT = UNC Mining & Milling
Report Date: (2~ 1194

Project: Churchrovk Operations

ELL#(s) 94.0297-0308

Dup #1 Dup #2
MAJOR 1ONS mg/l: METHOD Yo %
Calcium EPA-200.7 10 -
Magnesium EPA=200.7 100 -
Sodium EPA-200.7 100 -
Potassium EPA-258.1 100 -
Bicarbonate EPA-310.1 100 -
Sulfate EPA-3753 100 -
Chloride EPA-3253 101 -
Ammaoenia EPA-350.1 100 -
Nitrate EPA-353.2 100 -
THS @ 180 C EPA= 1001 100 -
pH (units) EPA=150.1 100 -
TRACE METALS mg/l:
Aluminum LEPA=200.7 100 -
Arsenic FPA-20063 100 -
Cadmum EPA=200.7 100 -
.! #ud EPA=2392 100 -
Munganese EPA~200.7 4 -
Molybdenum EPA=2007 100 -
Nickel EPA=27 1K) -
Selenium EPA=2703 100 -
Vanadium EPA-2007 100 -
Cobalt EPA-200.7 100 -
Berylhum EPA=200.7 100 -
ORGANICS:
Chioroform EPA-200.7 101 -
RADIOMETRIC:
Uranium EPA-908.1 102 -
Ru226 EPA-903.0 120 -
Lead 210 NERHL-65-4 102 -

USEPA=ESML~LV INTERCOMPARISON STUDY RESULTS

Radiometric Methoxd ELI Value Standard
Uranium EPA=908.1 20.73 25.30
Ru226 EPA-903.1 15.23 1490
Ra228 EPA~9M. | 16.13 20.40
Gross Alpha EPA~%.0 16.00 20.00
Gross Beta EPA~XK.0 19.00 15.00

Report Approved By Pa'n) ,%__.——

uwe 940297~ 0308

‘}{:

102
105
39

103

93

104

97

102

101
130

Ditference

Spk #1

-4.57

0.33

- 427
- 4.00

4.0

Spk #2

%

ANALYST

RCB

cp
cp
cp
Ccp
DC
DC
DC
DC
DC

DC

crp
PG
or
P
CpP
CP
cP
oF
Cp
Cp
Cp

cB

DB
DB
DB

Analyst

DB
DB
DB
DB
DB

DATE
SAMPLE
ANALYZED
01=-13~-%
01=13-94
01=13-94
01=13-9%
0l=14-%
01=-21-9%
01-14~9%
01-13-%
01-12-%
01=-13-9%4
0l=14-9%

01~26-94
01=19-94
01-26-%
01-26-9%
01-26-94
01-26-9%
01=26-9%4
01-18-94
01-26-9%4
01=26-9%
01=26~9%4

01=13~-9%4

01-16~9%4
01-2-%
01=-27-94

Date
08=13-93
®-17-93
¥-17-93
10-29-93
10~29-93



OUALITY ASSURANCE RFEPORT -
Report Date: 02~11-94
Project: Rechecks

MAJOR TONS mg/ METHOD
Ricarbonate EPA-310.1
TDS EPA~160.1

TRACE METALS mg/
Molybdenum FPA=2007

Repart Approved By /}Q) 7!}[\ B

dme

UNC Mining &

Dup #1

0%
0

100
100

89

Milling

99

Spk #2

DATE
ANALYST SAMPLE
ANALYZED
DC 01-19-94
RCB 01-20-94
CP 01-25-94



JELI
R

QUALITY ASSURANCE REPORT -

Report Date: 02~ 1194

Project: Churchrock Operations

ELI #(s) 940201 ~06

MAJOR [ONS mg/l

Calcium
Magnesium
Sodium
Potassium
Bicarbonate
Suifate
Chiloride
Nitrate

TDS @ 180 C
pH (units)

TRACE METALS mg/
Aluminum
Arsemic
Cadmivm
Lead
angancse
Molybdenum
Nichel
Selenium
Vanasdium
Cobalt
Berylhium

ORGANICUSN:
Chlorotorm

RADIOMETRIC
Uranium

Rallo

Ral22s

Thi30

Lead 210

METHOD

EPA~200.7
EPA-200.7
EPA - 2007
EPA-25K.1
EPA-310.1
EPA-3753
EPA-3253
EPA~-3532
EVA-1601
EPA-150.1

EPA-2007
EPA-2003
EPA~2007
EPA-2392
EPA=2007
EPA-200.7
EPA=200.7
EPA-2703
EPA=2007
EPA-2007
EPA-2007

EPA~2007

LPA =908 1
EPA-903.0
EPA-904.0
EPA~92070
NERHML ~65-4

UNC Mimng & Milling

Dup #1

7

10U
100
103
100

99
98
107
b

101
106
100
100
108

163
100
100
90

100

103

({17
117
71

100
111

Dup #2

%

USEPA ~ESML-LV INTERCOMPARISON STUDY RESULTS

Radiometric
Uranium
Rall6
RallR
Gross Alpha
Gross Bela

Report Approved By, JgA Ao

dme 990201 06

Method
EPA-908.1
EPA-903.1
EPA-904.1
EPA~9000
LPA~9000

ELl Valoe

20.73
15.23
16,13
16.00
1900

Standard

2530
1490
20.40
2000
15.00

Spk #1
W

93
92
97
94
96
100
99
106

91
100

S8 E3

91
100

B4

104

Difference
-4.57
033
-4.27
-4 00
4.00

Spk #2
%

ANALYST

cp
cp
cpP
cp
DC
DC
DC
DC
RCH
DC

cp
CP
cP
cp
cp
=y
cp
P
Cr
cp
cr

CB

DB
DB
DB
DB
DB

Analyst
DB
DB
DB
DB
DB

DATE
SAMPLE
ANALYZED
01-13-94
01~13-94
01-13-94
01-13-94
02-02~-94
02-03~-94
020394
02-02-94
020894
02-02-94

01-26-94
01-12--94
01-20-94
01-26-94
012694
01-26-94
01-26-94
01-11-94
01-26-94
01-26-94
01-26-94

01-12-94

01-14-94
01-18-94
01-21-94
01-13~94
01-24-94

Date
08~13-93
09-17-93
09-~17-93
10-29-93
10-29-93



e s oy
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QUALITY ASSURANCE REPORT ~

Report Date: 02-11-94

Project: Churchrock Operations

ELI #(s). 940482 - 86

MAJOR 1ONS mg/

Calcium
Magnesium
Sodium
Potassium
Bicarbonate
Suifate
Chlonde
Ammonium
Nitrate

P (units)

TRACE METALS mg/i
Alaminum
Arsenic
Cadmiuin
Lead
Manganese
.ﬂulyhdcnum
Nickel
Selemum
Vanadium
Cobai
Berylhium

OROGANICS
Chloroform

RADIOMETRIC
Uranium

Ra2lo

Ra228

Th230

Lead 210

Gross Alpha

METHOD

EPA~200.7
EPA=2007
EPA~200.7
EPA~258.1
EPA-310.1
EPA-3753
EFA~3253
EPA ~-350.1
EPA-353.2
EPA~150.1

Li'A-200.7
EPA-206.3
EPA-200.7
LPA~-239.2
EPA -200.7
LPA~2007
EPA -200.7
EPA-2703
EPA ~200.7
EPA -200.7
EPA ~200.7

LPA~BI60

EPA 908}
EPA-903.0
EPA =904 0
EPA=907.0
NERHL-05~4
EPA -900.0

UNC Mining & Milling

Dup #1

Yo

103
100
102
98

100
100
100
102
100
100

100
100
10
YU

100
100
oo
100
100
10U
100

100

92
97
100
100
100
100

Dup #2
%

USEPA = ESML~LV INTERCOMPARISON STUDY RESULTS

Radiometnc
Uranium
Ralle
Ralls
Ciross Alpha
Gross Beta

Method
EPA =908 |
EPA~9031
EPA =904 |
EPA ~-900.0
EFPA~9000

. Report Approved By: A ﬁﬁ_._

dme 9404582 - Ko

ELI Value

20.73
15.3
lo.13
16,0
1900

Standard
25.3%
1490
20,40
20.00
1500

Spk #1

%

91
108
90
91
91
Y8
97
94
101

103
105
90
50
94
95
97
104

98

98

95

89

103
95

Difference

-4.57

0.33
427

~4.00

4.00

Spk #2
%

ANALYST

CP
Ccp
cp
crP
DC
DC
DC
pe
DC
bC

cp
PG
cp
cr
i
cr
cr
cP
crp
P
CcpP

BF

DB
DB
DB
DB
DB
DB

Analyst

DB
DB
DB
DB
DB

DATE
SAMPLE
ANALYZED
01-20-94
01-20-94
01-20-94
01-20~94
01-19-94
01-21-94
01-20-94
01-27-94
02-02-94
01-19-94

01-28~94
01-19-94
01-28-94
01-28-94
01~28~-94
01-28-94
01-28-94
01-18-94
01-28~94
01-28-94
0)1-28-94

01-17-94

01-20-94
01-28-94
02-01- 94
01-22--94
01-28~94
02-01-94

Date
08-13-93
09-17-%3
09-17-93
10-29-93
10-29-93



QUALITY ASSURANCE REPORT - UNC Mining & Milling
Report Date: 02~ 16~9%

Project: Churchrock Operations

ELI #(s). 94:0207=11

Dup #1 Dup #2 Spk #1 Spk #2 DATE
MAJOR JONS mg/i METHOD % % % % ANALYST SAMPLE
ANALYZED

Calcium EPA-200.7 100 - 93 - cp 01=13-9%
Magnesium EPA=200.7 100 - 92 - Ccp 01-13-9%
Sochium EPA=200.7 103 - 97 - cp 01=13-94
Fotassium LPA-258.1 100 - 94 - CcpP 01=13-9%4
Bicarbonate EPA-310.1 100 - 96 - DC R-02-%
Sulfate EPA~3753 9w - 100 - DC 02-03-94
Chilorde EPA-3253 % - 99 - DC R2-03-%
Ammonium EPA=350.1 100 - 105 - DC R2-09-9%4
Nitrate EPA-353.2 100 - 9% - DC 02-R~9%
phl (units) EPA~150.1 100 - - - DC R-02-94
TRACE METALS mg/:
Aluminum EPA=-200.7 100 - 100 - @ 01 =26-94
Arsenic LEPA~206.3 106 - 100 - CP 01=12-94
Cadmium EPA-2007 100 - 102 - cp 01=26~9%

ead EPA-2392 %€ - 93 - cp 01=26~94
Manganese EPA=200.7 58 - 109 - Ccp 01=-26-%
Molybdenum EPA-200.7 10 - 108 - & 01-26-NM
Nickel EPA~200.7 100 - 102 - cr 01-26~9%
Selenium EPA=-2703 100 - 100 - cp 0l=11-%
Vanadium EPA=200.7 100 - 9% - cP 01=-26-N
Cobalt EPA=200.7 100 - 100 - cP 01=26~94
Beryllium EPA-200.7 100 - 100 - CP 01=-26~94
ORGANICS:
Chloroform FPA-8260 103 - 104 - CB 01-13-9%
RADIOMETRIC:

Uranmum EPA=90K 1 102 - 101 - DB O1=14-94
Ra226 EPA=9203.0 118 - 112 - DB 01=18-94
230 EPA=907.0 100 - - - DB 01 =13-9%4
Lead 210 NERHL ~65~4 111 -~ 111 - DB 01-24-94

USEPA~ESML~LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value Standard Difference Analyst Date

Uranium EPA~9%08. | 20.73 25.30 -4.57 DB 08~13-93
Ra226 EPA-903.1 1523 14.90 033 DB ©=17-93
Ra228 EPA~9XM, | 16.13 20.40 -4.27 DB ¥-17-93
Gross Alpha EPA-900.0 16.00 20.00 ~4.00 DB 10-29-93
CGiross Beta EPA~900.0 19.00 15.00 4.00 DB 10-29-93

Report Approved By:  AY3 %

dme S:0207-11




QUALITY ASSURANCE REPORT ~

Repont Date: 02+~ 16-94

Project: Churchrock Operations

ELI #(s) 94.0493-96

MAJOR [ONS mg/

Calcium
Magnesium
Sodium
Potassium
Bicarbonate
Sullate
Chlonde
Ammonium
Nitrate
TDS @ 180 C
pH (units)

TRACEMETALS mgA
Aluminuig
Arsenic

Cadmium

l.ead
‘v‘ang;mme

Malybdenum
Nichel
Selentum
Vanadium
Cobalt
Berythum

ORGANICS
Chlaroform

RADIOMETRIC
Uranium

Rallo

Ra2ls

23

Lead 210

Gross Alphas

METHOD

EPA~20.7
EPA - 200.7
EPA 2007
EPA~258.1
EPA~-310.1
EPA-3753
EPA~=3253
EPA~350.1
EPA-353.2
EFA - 1601
LPA 1501

EPA-200.7
EPA -~ 2063
EPA=2007
EPA-239.2
EPA-2007
EPA 2007
EPA~200.7
EPA-270.3
EPA-2007
EPA-200.7
EPA -200.7

EPA - B0

EPA =981
EPA~-903.0
EPA~94 0
EPA =970
NERHL~65-4
EPA~9%00.0

UNC Mining & Milling

Dup #1

%

)
100
100
93
Y
100
100

100
100
100

92
97
100
100
1
100

Dup #2
%

USEPA = ESML~LV INTERCOMPARISON STUDY RESULTS

Radiometnic
Uranium
Rallo
Ra228
Gross Alpha

. Giross Beta

Method
EPA~908.1
EPA-903]
EPA-904.1
EPA 9000
EPA 9000

2]
Report Approved By: /w X4

dme 940493 -9

ELI Value

20.73
1523
lo.13
16.00
19.00

Standard
25.30
14.90
20.40
20.00
15.00

Spk #1
%

91
105
9
9
91
96
97
94
101

Diflerence
-4,57
0.33
~4.27
- 4,00
4.00

Spk #2

e

ANALYST

DB
DB
DB
DB
DB

PG
PG
PG
PG
DC
De
DC
DC
DC
DC
DC

cp
PG
CP
cp
ceP
cr
cp
cp
(&
crp
cp

BF

DB
DB
DB
DB
DB
DB

Analyst

DATE
SAMPLE
ANALYZED
01-20~-94
01-20-94
01-20~94
01-20~-94
01-19-9%4
01-24~-94
01-20-94
01-27-94
02-02-94
01~20~-94
01-19-94

01-17-%4

01-20~-94
01~28-94
02-02-94
01-22-94
01-28~-94
01-28-94

Date
08-13~93
09-17-93
09-17-93
10-29-93
10-29-93



.QUAUTY ASSURANCE REPORT - UNC Mining & Miiling

Report Date: 02~ 1694

Project: Churchrock Operations

FLI #(s) 94:0487-92

MAJOR 1ONS mg/

Calcium
Magnesium
Sodium
Potassium
Ricarbonate
Sulfate
Chioride
Ammaonium
Nitrate
TOS @ 180 C
pH (units)

TRACE METALS mgA:

Aluminum
Arsenic
Cadmium
Lead
Mianganese
Melyhdenum
Nickel
Selenium
Vanadium
Cobalt
Bervllium

ORGANICS:
Chloroform

RADIOMETRIC:
Uranium

Ra226

Ral28

Thilo

Lead 210

Ciross Alphas

MITHOD

EPA-200.7
EPA-200.7
EPA~-200.7
EPA--258.1
EPA-310.1
EPA~3753
EPA~3253
EPA~350.1
EPA-2353.2
EPA~160.1
EPA~150.1

EPA-2007
EPA-20613
EPA-2007
EPA-239.2
EPA=2007
EPA~200.7
EPFA-2007
EPA-2703
EPA-200.7
EPA-2007
EPA 2007

EPA 8260

EPA~908 1
EPA-9030
EPA-904.0
EPA 970
NERHL=65~4
FEPA~900.0

%

92
100

100
100
100
100
100
100
100

100

92
97
110
100
100
100

Dup #1

Dup #2

%

USEPA~ESML~LV INTERCOMPARISON STUDY RESULTS

Radiometric
Uranium
Ra22é
Ra22R
Ciross Alpha
Ciross Beta

dme 94048792

Method
EPA-908.1
EPA =903 1
EPA-904.1
EPA 9000
EPA-9000

. Report Approved By m ﬁa

ELI Value

20.73
15.23
1613
16.0¢
19.00

Standard
25.30
14.90
2040
20000
15.00

%

91
105
90
91
91
R
97
94
101

100
103

92
90

104

89
100

9s
9

103
95

Difference

Spk #1

~4.57

0

-4.27
~4.00

400

Spk #2

%

ANALYST

PG
PG
PG
PG
DC
DC
DC
DC
DC
DC
DC

cp
PG
cp
cP
el
i g
cr
cr
cp
s o
cp

BF

DB
DB
DR
DB
DB
DB

Analyst

DR
DB
DB
DR
DB

DATE
SAMPLE
ANALYZED
01-20-94
01-20~-94
01--20-94
01--20-94
01-19--94
01-21-94
01-20-94
01-27-94
02-02~-94
01-20-94
01-19-94

01-28-94
01-19-94
01-28-94
01-28-94
01-28-94
01-28~94
01-28-94
01-18-94
01-28~94
0N1-28~-94
01-28~-94

01-17-94

01-20-94
01-28~-94
02-02~-94
01-22-94
01-28-94
02-02-94

Date
0R~13-93
09-17-93
09-17-93
10-29-93
10-29-93



e ey

JELI)

OQUALITY ASSURANCE REPORT - UNC Mining & Miiling
Report Date: (2-25-94
ELL #(s): 94:1028-29

Dup #1 Dup #2 Spk #1 Spk #2 DATE
RADIOMETRIC: METHOD % % % % ANALYST SAMPLE
ANALYZED

Uranium EPA~908.1 93 - 104 - DB 0P =09-94
Ra226 EPA-903.0 98 - 97 - DB 02~14-94
Th230 EPA=9070 100 - - - DB N -09-94
Lead 210 NERHL~65~4 120 - - - DR 02-22-94
Polonium 210 EMO0R

USAEC 1970, 100 - - - DB MR-10-94

USEPA~FSML~LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value Standard Difference Analyst Date

Uranium EPA~908.1 20,73 25.30 -4.57 DB 08~13-93
Ra226 EPA-903.1 15.23 14.90 0.33 DB 09-17-93
Ra228 FPA-904.1 16.13 20.40 -427 DB 09-17-93
Giross Alpha EPA=900.0 16.00 20.00 -4.00 DB 10~29-93
Giross Beta EPA-900.0 19.00 15.00 4.00 DB 10-29~93

. Report Approved By: 273 701::.___,\

dme 94:1028-29




QUALITY ASSURANCE REPORT ~ UNC Mining & Milling
Report Date: 06-03~94
Project: Churchrock Operations= Quarterlics
ELI #(s): 949798 -8012

Dup #1 Dup #2 Spk #1 Spk #2 DATE
MAJOR TONS: METHOD % % % % ANALYST  ANALYZED
Caleium EPA-200.7 100 102 97 97 PG 041994
Magnesium EPA~200.7 100 100 95 93 PG 04 19-94
Sodium EPA-2007 9P 104 96 PG 4=19~94
Potassium EPA-2581 100 98 9% 96 PG 04-19-94
Bicarbonate EPA~310.1 100 100 9 99 RK 04-20-94
Sulfate EPA-3753 102 102 97 97 RK 4-21-94
Chioride EPA-3253 161 100 97 97 RK 042094
Ammonium EPA~-350.1 100 100 100 96 SD 04-25-94
Nitrate EPA~3532 100 100 102 102 SD 04-19-94
TDS @ 150 C EPA-160.1 100 100 - - RB 042094
pH (units) EPA~150.1 100 100 - - RK 04-20-94

TRACE METALS:

Aluminum EPA-200.7 100 100 96 96 CcpP 04-25-94
Arsenic EPA-2063 100 100G 83 83 PG 04 2~94
Cadmium EPA 2007 100 100 100 101 Ccp 04~25-94
cad EPA=-2392 100 100 98 91 Ccp 04~25-94
‘wngamcw EPA-200.7 100 100 99 110 cr (4-25-94
Molytdenum EPA~200.7 100 100 110 106 CP 04-25-94
Nickel EPA <2007 100 100 106 107 or 042594
Selenium EPA-2703 102 100 93 93 PG 4-21-94
Vanadium EPA-200.7 100 102 110 102 & 04-25-94
Beryllium EPA-200.7 100 100 111 96 cp 04-25-94
Colbalt EPA-200.7 100 100 95 98 & 04-25-94

RADIOMETRIC:

Uranium EPA-908.1 97 97 101 101 DB 04-21-94
Ru226 EPA-903.0 54 B4 101 101 DB 05~ 0d =94
Ra22s EPA~904.0 100 100 78 78 DB 05=09-94
Th230 EPA-907.0 100 100 - - DB 04-27~94
Lead 210 NERHL~65-4 - - 95 95 DB 04 -29-94
Polonium 210 RMO3008

USAEC 1970. 100 100 - - DB 05-20-94

USEPA ~ESML =LV INTERCOMPARISON STUDY RESULTS

Radiometric Method ELI Value Standard Difference Analyst Date

Uranium EPA-908.1 15.13 17.55 ~2.42 by 10=19-93
Ra226 EPA-903.1 13.67 13.57 0.10 pB 10=-19-93
Ra228 FPA-9.1 1526 14.55 0.71 DB 10-19-93
Ciross Alpha EPA 9.0 2365 3425 = 10.60 DB 01~28-94
Gross bieta EPA~900.0 50.60 65.64 - 15.04 DB 01-28-94

.R:pon Approved By: m é& o

dme 949798812



QUALITY ASSURANCE REPORT ~ UNC Mining & Miiling
Report Date: 06-03-94

Project: Churchrock Operations~ Quarterlics

ELI #(s). 94:9741-53

Dup #1 Dup #2 Spk #1 Spk #2 DATE
MAJOR TONS: METHOD % % % % ANALYST  ANALYZED
Calcium EPA-200.7 100 100 97 97 PG 04 ~19-94
Magnesium EPA=200.7 100 100 95 95 PG 04~19-94
Sodium EPA-200.7 99 99 96 96 PG 04-19~94
Potassium EPA-258.1 100 100 96 96 PG 04-19-94
Bicarbonate EPA-310.1 99 B4 - RK 04-19-94
Sulfate EPA-3753 99 102 193 101 RK 04~18-94
Chioride EPA-3253 102 99 105 299 RK 04~19-94
Ammonium EPA-350.1 100 96 100 100 SD 04-25-94
Nitrate EPA-3532 97 97 100 - RK 04=15-94
TDS @ 180 C EPA ~160.1 100 100 - - RB 04--20-94
pH (units) EPA-150.1 9w 100 - - RK 04-19-94
TRACE METALS:
Aluminum EPA ~200.7 100 100 B8 103 cp 04-25-94
Arsenic EPA-206.3 100 100 83 83 PG 042294
Cadmium EPA-200.7 100 100 90 103 cp 04~25-94
‘,cdd EPA-2392 100 100 103 103 e 04-25-94
Manganese EPA=200.7 10 100 94 9 Ccp 04-25-94
Molybdenum EPA-200.7 100 100 106 106 CcpP 04-25-94
Nickel EPA-200.7 100 100 103 103 Cp 042594
Selenium EPA-2703 102 102 93 93 PG 04-21-94
Vanadium EPA-200.7 100 100 95 95 cp 04-25-94
Beryllium EPA-200.7 100 100 93 95 Ccp 04-25~94
Colbalt EPA-200.7 100 100 93 96 P 04-25-94
RADIOMETRIC:
Uranium EPA-908.1 97 97 101 101 DB 04=21-94
Ra226 EPA-903.0 100 €n 93 102 DB 04-25-94
Ra228 EPA=94.0 100 - - - DB 0504 ~94
Th230 EPA-907.0 100 100 - 140 DB 04-20-94
Lead 210 NERHL~65-4 - - 92 2 DB 05 ~02-94

USEPA~ESML~LV INTERCOMPARISON STUDY RESULTS

Radwometric Method ELI Value Standard Difference Analyst Date

Uranium EPA=908.1 15.13 17.55 -2.42 DB 10~19-93
Ra226 EPA-903.1 13.67 13.57 0.10 DB 10-~19-93
Ra228 EPA=904.1 15.26 14.55 0.71 DB 10-19-93
Gross Alpha EPA-900.0 23.65 3425 ~10.60 DB 01-28-94
Gross Beta EPA~-9%00.0 50.60 65.64 ~15.04 DB 01-28-94

.chm Approved By: A8 faﬁ__._

dime 974153



.UAIII'Y ASSURANCE REYORT ~
Report Date: 06-06-94

Project: Churchrock Operations Quarteriics
ELJ #(s): 94:14753-60

UNC Mining & Milling

.churt Approved By: m ﬁd-‘,_____

dme 94:14753-60

Dup #1 Dup #2 Spk #1 Spk #2 DATE
MAJOR IONS: METHOD % % % % ANALYST  ANALYZED
Calcium LEPA=2007 100 100 97 97 PG 04-25-94
Magnesium EPA-200.7 100 100 97 97 PG 04 =2594
Sodium EPA-200.7 106 100 » 99 PG 04-25-94
Potassium EPA-258.1 102 102 95 95 PG 04--25-94
Bicarbonale EPA-310.1 100 100 99 9 KK 04-25-9%4
Sulfate EPA~3753 97 97 102 102 RK 042794
Chloride FPA-3253 100 100 98 98 RK 042994
Ammonium EPA-350.1 100 100 97 100 RK 04 -28-94
Nitrate EPA-3532 103 103 102 102 RK 04-26-94
TDS @ 180 C EPA = 160.1 100 100 - - RB 04-29-94
pH (units) EPA~150.1 100 100 - - RK 04-25-94
TRACE METALS:
Aluminum EPA=2007 100 100 90 %€ CP 042594
Arsenic EPA=2063 100 100 89 105 PG 04-28-94
Cadmium EPA-200.7 100 100 95 95 P 04-25-94
‘:nd EPA-2392 100 100 94 94 cr 04-25-94
angancse EPA-200.7 100 100 104 104 cr 04-25-94
Molybdenum EPA-200.7 100 100 111 111 cp 04-25-94
Nickel EPA~200.7 100 100 103 103 cr 042594
Selenium EPA~-2703 @»“ 99 91 91 PG 042794
Vanadium EPA-200.7 100 100 105 105 CcP 04-25~-94
Beryllium EPA-=200.7 100 100 104 104 cp 04-25-94
Cobalt EPA 2007 100 100 104 104 ce 04 -25-94
RADIOMETRIC:
Uranium FPA-908.1 101 101 98 98 DB 04 ~28-94
Ra226 EPA-9030 109 109 89 89 DB 05~04--94
Ru228 EPA-904.1 100 100 - - DB 05 ~04 =94
Th230 FPA=907.0 100 100 - - DB 042794
Lead 210 JERHL=65~4 100 100 91 91 DB 05-06-94
Gross Alpha FA=900.0 100 100 - - DB 05-15-94
USEPA ~ESML-LV INTERCOMPARISON STUDY RESULTS
Radiometric Method ELI Value Standard Difference Analyst Date
Uranium EPA-908.1 15.13 17.55 -2.42 DB 10-19-93
Ra226 EPA-903.1 13.67 13.57 0.10 DB 10-19-93
Ra228 EPA-904.1 15.26 14.55 0.71 DB 10-19-93
Gross Alpha EPA 9000 23.65 3425 - 10.60 DB 0l ~28-94
Gross Beta EPA~900.0 50.60 65.64 -15.04 DB 01=-28-%



