
SEMI-ANNUAL 
QUALITY ASSURANCE REPORT 
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UnITED I UCLGRR CORPORRTIOn
RO. Box 3077 
Gallup, New Mexico 87305-3077

Telephone: (505) 722-6651 
- Fax: (505) 722-6654

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

February 25, 2000

Mr. Greg Lyssy 
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 - Second Half of 1999 

Dear Mr. Lyssy, 

In accordance with Section V.A. 15 of the Administrative Order for the Church Rock Site, 
I have enclosed a report regarding performance of ground water monitoring quality assurance 
procedures during the second half of 1999.  

Two sampling episodes occurred in the second half of 1999 -- in July and in October.

Sincerely,

,4§arry Bush 
Manager

LB:r 

Enclosure 

cc: NRC, Rockville, MD 
NRC, Arlington, TX 
Steve Cline, GE 
Roy Blickwedel, GE
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1.0 REQUIREMENTS 

The quality assurance and control procedures are contained in Section 3.0 of the Remedial 

Action Plan of the Church Rock Site Dated April, 1989. 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).  

2.0 FIELD SAMPLING PROCEDURE 

Copies of the field sampling report sheets for the third and forth quarters of 1999, are 

included as Appendix A. The 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 Rinsate analysis reports are also included in Appendix A.  

3.0 CHAIN OF CUSTODY 

Copies of the Chain of Custody forms are included as Appendix B. Energy Laboratories, 

Inc., our contact laboratory is located in Casper, Wyoming. Energy Labs inspect 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.  

4.0 LABORATORY CONTROL 

Copies of the internal Quality Control report prepared by Energy Laboratories and the 

associated EPA performance evaluations are included in Appendix C.  

5.0 DATA EVALUATION 

Analytical reports are reviewed by the Church Rock Manager and the Radiation Safety 

Officer after receipt from Energy Labs. Significant increases or decreases and out of 

range values are identified and the laboratory is requested to recheck the suspect values, 

the laboratory responds by checking transcription for theses 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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GROUND WATER MONITORING FIELD DATA SHEET 

*WATER DEPTH AND PURGING* 

"•__rAQUARTER 19_.A

WELL 
NO.  

502-B 

504-B 

509-D 

515-A 

516-A 

517 

518 

604 

614 

619 

624 

627 

632 

TWQ-142 

804 

805 

806 

807

MONfIll/ 
DAY 

-7"-/2 

7I/• 

7-12.  

7-t/9 

7-12 

7-1/f 

7-1• 

7-/I

7-1Z 

7-iX 

7-•.

TIME 

/ 6 

1/ I/ 

II4I/ 

/ £o 7' 

IHY 

/#O 

13• 

135,-3

WATER 
DEPTH 

/6.e. r 

/•9f. q' 

M.3 

I•,3 /64 

,1v.73 

2/6,.8 

fe"• 

5-D •"

PU RG ING METHOD 

/gA / Ir 

A i'g 4 • 

BA 

A"• 1,LE, 

A it i._-r 

AlPK L;-T 

,A L .. ,'T 

At~ 

A/

EST. VOL.  PURGED 

5o A 

'/ it

I/



GROUND WATER MONITORING FIELD DATA SHEET 
J3L QUARTER 19 Y9 

**WATER DEPTH AND PURGING**

Well 
No.  

GW-1 

GW-2 

GW-3 

GW-4 

EPA-I 

EPA-2 

EPA-4 

EPA-5 

EPA-6 

EPA-7 

"EPA-8 

EPA-9 

EPA-13

EPA-14 47-& 7

Month/Day 

'7-1I 

7-1• 

7-/? 

7-/7• 

Z-/?'

w1 A -f 

Ale W A ;!h 

7-/1? /33c, 

7'- 12 0 91*9'

Water
Time 

, /, d6 

1336; 

IA/ 

/03 / 

// 14 

I•LZ7t 

p 72 

/I25

Purg ing 
Method 

A'' jl( .u: 

/A I .v A:/ 

Aix 

/V 0 VA7'

Depth 

5-/4 ,9 

:/7 

•/, ?.  

/ op. 3 

13.14 

5•0.7 

11.¢ 

13Y/. 9"-

7141 

./y. 71C 

i'Ve L • A r/(

,4,. 4t;er

�9EIFY�c/

EPA-15 

EPA-22A 

EPA-23 

EPA-25 

EPA-27 

EPA-28 

)f411 

420

•Aýý . IAF jjý v 'g7Ako,40/ -,1ý'Ar o

I,

Est. Vol.  
Purged 

/ J 4A 

'70 / 

1o 7 

30" /I



GROUND WATER MONITORING 
FIELD DATA SHEET 

**SAM4PLI NG**

_:!5ýQUARTER 19277

WELL MONTH/ SAM'PLING 

NO. DAY TIME METHOD 

502-B /-T~ J~ 15iLe 417 

504-B ŽL - !7A/Zd 

509-D gA /.% I'gd iLL5 

515-A 7-j ~ F~~i- BA 14.,d 7.2 

-516-A 7-Z,7 //0 3 13,__;_1-f __d__ 6" 

517 7/ e72•Ži 6,4; Zq, 

518 7-/,? 1_____ I5A 1 .  

604 7 13 /077. ___,A__________ 

614 7 -1/IP1 FA;L1-fe __e 

619 -7-15. 1041____r 

624 7-15 133 JA±-&- -•, 

627 Jý,-u /131 9AJýf ____, ý 

632 Z-13- 1315 /3ALd3 

TWQ-141 -/-/1. q t -5 "14AI~ 66 

TWQ-142 7-1- Y~~ ________ 

TWQ-143 7-/Z IAiz FAa 

801 7-20 __ 4_9 _________ 
.  

802 7.0 c''6 _ _ _ _ _ _ _ .  

803f f& x F C7 I' W4Li 

FEB
BLANK 7-13 /__V 77 

RINSATE 7-/n J130 7

COND.  

7/50 

-/ All 

Z7 -7e

C o 
TEMP. COMMENTS 

/6? __________ 

-- LA -If _ _ __ _ __ _ 

7,2 ________ 

-- L, -1w __ _ __ _ _ 

/7-1/ 'L _ __ _ _ 

/-LL Ly_________



GROUND WATER MONITORING FIELD DATA SHEET 
7 ~ QUARTER 19 %9 

**SAMPLING**

Wel 1 
No.  

GW- 1 

GW-2 

GW-3 

GW-4 

EPA-I 

EPA-2 

EPA-4 

EPA-5 

EPA-6 

EPA-7 

EPA-8 

EPA-9 

EPA-13 

EPA-14 

EPA-15 

EPA-22A 

EPA-23 

EPA-25 

EPA-27 

EPA-28 

411 

420

Month/ 
Day 

7- 13 

-7-1 o 

7-00 

7-,Zo 

17-le 

J7-Z 

7-13
Drk (Fr 7"d 

06A ik 0d

Sampl ing 
Time Method 

/36 3A L-Fd 

11 3?o # i.  

/1/3 /_,,__ _ k 

I • .• 0P tA•' 

J±LLA 

N a wA 7re A

pH 

6-.7 

6,7 

V-1-efr 

_NO 

D .,L

W6zik._ 

Al,?,( I, 7 

VIA 5T 1__. 7 _ _ _ _ _ 

-~-~- J7

Cond.  

V~) A 7?'# '•7 70O 

,- 746s 

,•,

Co 
Temp. Comments 
/6.0 _______ 

/I_.  

1,q,



EPA WELLS 

_____Quarter 19 199

Meter 
Elevation Reading 

Well No. HP T.O.P. Start (-) 

EPA-I 1/2 7035.544 NOi 

EPA-2 1/3 7019.485 Mffypo 

EPA-4 1/2 7069.798 34,1 or63 

EPA-5 1/3 7011.444 13Y? 7W 

EPA-7 1/3 7011.662 / J I7Z61-0 

EPA-8 1/2 7076.402 43# 3-7 

EPA-9 1/3 7076.612 ./,Lq6S5 

EPA-13 1/2 7030.467 434%7Z 

EPA-14 1/2 6965.611 13 5.1 ;t

Date 

7-./17 

**7-/9 

-7- 1 

7Z- P? 

7-/I 

Z-/?
1/2 

2 

1/2 

1/3 

1 

1/3

6954.512 

6926.312 

6903.383 

6910.946 

6917.861

NO 
.2IL 

1.3 41 ?q? 

/.3 6e• 330

Meter 
Reading 
End 

/ 7q9 792 

I 3•o 3 1 6

Time for Well 
Gals. To Go Dry 

= Purged Minutes/Seconds

E.5 r 

'7-0 

if a

17. 1, 

.3- 7 

16: .70

Ug_/_*,I _P?_0 22 :30 

Wi A 7rC 6~________ 

13_____7_10 15-:3

*Deleted EPA-3, EPA-12, 
Also EPA-15

EPA-17, EPA-18 due to lack of water.

E* Xcr5ss IE' A 70 OkAr .4e SA4NC 1,& vV.A 7R-.

Rev. 6-97

EPA-22A 

EPA-23 

EPA-25 

EPA-27 

EPA-28 

NR-1



GROUND WATER MONITORING FIELD DATA SHEET 

*WATER DEPTH AND PURGING* 

*'-QUARTER 19 71

WELL 
NO.  

502-B 

504-B 

509-D 

515-A 

516-A 

517 

518 

604 

614 

619 

624 

S627 

632 

** TWQ- 14 

]iWQ-142 

TWO- 143 

804 

805 

806 

807

MONT H/ 
.DAY 

io-'13

10l- 13

TIME 

logs* 

105'0 

/10 

10 ?,v a 

09,4

WATER 
DEPTH_ 

37..  

;0

METHOD 

Y A ;X6c 

A;? A- iL Ed

I it 7' 

AI*R L;fT7 

A i 

A iIi a 

A iRL;f r 

A ;,q J.*e, 

AhiffLdpr 

A tl? 1, i'- T~

EST. VOL.  
PURGED 

p' A' 

Of AL 

/0 L.  

1 7AL.

** wk-Ak STA fio i¶Iatek6JJ b 4,1 AIr,.j-odv4E ~~ 'A-- JJ i %~ SAA j-- 4 I 

v I CA 5 m,,2ev AI'7,Ir7-p~ 5'aaZj' d"-"7'' 19"1ý 1,



GROUND WATER MONITORING FIELD DATA SHEET 

*WATER DEPTH AND PURGING* 

_e QUARTER 19 ?

WELL 
NO.  

GW- 1 

GW-2 

GW-3 

GW-4 

~.EPA-i 

EPA-2 

EPA-4 

EPA-5 

EPA-7 

EPA-S 

EPA-9 

EPA-13 

EPA-14 

SEPA-22A 

EPA-23 

EPA-25 

*EPA-27 

EPA-28 

.+'C4 11 

420

MONTH/ 
DAY 

jo-w 

to-U 

0Ito 

Lo-I!L

TIME 

(037 

61K 

0I 3 1 ~* 

I0t ..~S 

JdIa 

1341 

1l33i 

c ~i

WATER 
DEPTH 

3.  

133-, -3 -

METHOD 

A lK 1,;~ 

PA tI~Ig 

PAc-4~Fr 

PV2*r~ 

JCA. fK

EST. VOL.  PURGED 

13 l / AL.  

IV 4ALL.  

14 6 ý,Ak.

* E 4 F 7--d fA~ -~ EPA 2J2-A) EPA2 - ". 2 ~ 7 ~ e W)A 71A 

W*j.A/~1 4 ~~N 0 ;,ci tP,E4 w Y LE/ 
"~I 

ND 7
44-ra:17f A

WAq7?i( $A-'fJ.F-



GROUND WATER MONITORING FIELD DATA SHEET 
AQUARTER 19 7f 

**SAMPL ING**

We] 1 
No.  

502-B 

504-B 

509-D 

515-A 

516-A 

517 

518 

604 

614 

619 

624 

627 

632 

*TWQ-141 

TWQ-142 

TWQ-143 

801 

802 

803 
Field 
Blank 

Rinsate

Month/ 
Day 

ID 

m -4 

1O-5 

10-3

Time 

13 3f 

/0,5 7 

C? *17 

1030 

101:?6 

1 / CP7 

wY31 

1127kL 

J123E 

114 

-JF25,

Sampl ing 
Method 

,6A Lf 

06 A iLr 

65A iL 4 C 

16A ;,t Ed 

8A'4LEd 

fA;LF4 

s(4*1f 

,gA;L1r

pH 

)-, 73 

3. tif 

-,q. #c1 

7.01 

6 37 

7."4?

Cond.  

±i ? go0 

1 7eel 
-4----0 

-?7

-Z7

A15-60 

00,96 

4 77a 

.3,7.90

Co 
Temp. Comments 

144.7 _ _ _ _ _ 

H3, 73 _ _ _ __ _ _ _

)f-wrj.(- r;l."LN4 T.4 .5AZf, -"V" Wq-rrm -eoz S.'..VZO



GROUND WATER MONITORING FIELD DATA SHEET 
w'-QUARTER 19 ~ 

"*SAMJPL ING"

Well1 
No.  

GW- 1 

GW -2 

GW-3 

ýf GW-4 

Avt EPA-i 

EPA-? 

EPA-4 

EPA- 5 

**EPA-6 

EPA-7 

EPA-8 

EPA-9 

EPA- 13 

EPA- 14 

* EPA-lb 

*ý*EPA-22A 

EPA-23 

EPA- 25 

A*tE PA-2 7 

EPA-28 

**4 11 

420

Month! 
Day 

/c - L 

U16-/ 

1-L-1LL

Time 

j/17 

130' 

1339

Sampl ing 
Method 

,6 A ; - "O 

13, .( Ed 

tA lK 

(A 

0,4

6.7• 

6.5 g 

�,�0 

6 .'tY 

Aol 

6 .ii 3 

liLU 

6.1 

6. � ii 

6 's.? 

6. 7.�Z

Cond.  

?-oO 

57070 

37/ 

-k-749-

Ile)9

*0 WEvi GW ~r r X ~'vEIt AV * fFf7 WArelf 4ý&A, A 0A/4 C 

Wg*'*- Er~E PA-1) ciPA-9) rs0A-1C,, 4rPA-gl7 dw~e r, AAC/( *if WAjX)

Co0 
Temp. Comments 

/#,4.

AL •'1I'



EPA WELLS 

SQuarter 19 9?

Elevation 
Well No. HP T.O.P.Date 

**10.111 

jO-ht 

/0- II 

*Il-Il 

**ia-Il 

ID )O11

1/2 

1/3 

1/2 

1/3 

1/3 

1/2 

1/3 

1/2 

1/2 

5-30 

1/2 

2 

1/2 

1/3 

1 

1/3

7035.544 

7019.485 

7069.798 

7011.444 

7011.662 

7076.402 

7076.612 

7030.467 

6965.611 

7002.932 

6954.512 

6926.312 

6903.383 

6910.946 

6917.861

Meter 
Reading 
Start 

)3' 9 94,16 

976,q 7

Meter 
Reading 

(-) End 

d•-E "to Lk 

/ 0oo

Time for Well 
Gals. To Go Dry 
Purged Minutes/Seconds 

r.5r. g/o '.2 Y• 

7 __ __ 

If I:___ ___ __ 

177 j5:7 

7-:"o

*Deleted EPA-3, EPA-12, EPA-17, EPA-18 due to lack of water.  

** 'nFI/ £AO~4A'7 f~e~, ~.t; ,f h46 A IMP-A 1r &ZO ~ WA 7FIC.  

*** R-I 15 s0A'(,1 !5A",K/4.F *A' ,tet4"*R

Rev. 4-96

EPA-1 

EPA-2 

EPA-4 

EPA-5 

EPA-7 

EPA-8 

EPA-9 

EPA-13 

EPA-14 

EPA-15 

EPA-22A 

EPA-23 

EPA-25 

EPA-27 

EPA-28 

NR-1



APPENDIX B 

CHAIN OF CUSTODY FORMS



(

CHAIN OF CUSTOOY

Energy'Laboratories, Inc.  
Laboratory 

2393 N. Salt Creek Highway 
Address 

Casper 'W: 82601 
City State Zip 

307-235-0515 
Phone No.

All analysis will be performed in accordance with EPA approved 
procedures and/or 15th Edition of Standard Methods

UNCSubmittal No. TE- -5-- 9- 99 94; /o/�,)

I~ TTE PRSEVAI Preserved f nalysis Required Sample Filter PRESERVATION r,' • ... ... • Ire ;, 

Description Date Time . 0.45u plain HN0 3  H2 SO4 Na2 S2 03  NaOH By (For all samples listed)Y.  

A?, A./ • n- r. CI_ H• •

S, , i " 1. A f -- -
7 -W_ 2-_I\ 0 7215' 1 N Z" I"__ 
T /9/3 A 0.. "-/ 3 ALZ,/I NO,, Pb, Pb-210, pH, Se, 

-? _�-69(/0 
f0,!, TDS, Th-230, U. V .  

- - " m +=- - • ' ,• • , v_ -\ A -A (a' K it• 0io "hi or ofo rm . Gross

J/ 2- /00rIha 
(-) U &Rn, 

6 1 1ý /0/y ombined Ra-226 & Ra-228, Al, 

_ _ I _ Mo 

1- IV i-s GW-3 and GW-'+ require Po-w

4:. .,% ' 

.. 4... •..  

2.. 3'i

_____L .... !/0V'9 1 is in~/'-I~I/- ~ addition ton-A3

,- ..... - , ,, , • •"-, - 1f'• .,-.0 
______ ___ I 3oo _ _ _ _ _ _ _ _ _ _ 

___ 4__ - 3•_________

Sampled by:e byAl 

"•ate Timd 

Carrier:- 6//2•

Date e 

S e ignature 

"ate'Time

The above anal s's to be performed is.  

Date

(

Method of Shipiment

K 
UNITED NUCLEAR CORPORATION 

(State Road 566 - 21 Miles NE of Callup) 
P.O. Box 3077 

Gallup, NH 87305-3077 
505-722-6651 fA ý "ý WN-)

II

4SJIf • I I• -. •iI



(

?Energy Laboratories, Inc.  
Laboratory 

2393 N- Salt Creek Highway 
Address 

Casper WY. ":82601 
City State Zip 

307-235-0515 
Phone No.

Sampl 
De.scri pt

e 
A fn Date Time

ri I1.CI 
PP�FRVATIAN Prese 

Na2S2O3 NaOH B)
0.45u _

All analysis will be performed in accordance with EPA approved 
procedures and/or 15th Edition of Standard Methods

UNCSubmittal No. TE 5-- 9~ (A z 6~-

plain HNO3 H2SO4

rwud Analysis Required.-, 
(For all samples liste

___ _( I*~ .I --- ~ I ~ 0. r- rA rl HCn

&___Z 3_ IV ft' A'r.- V r*____A____ 
13NK, Mg Mn, Na, NH,,, Ni, 

___0____ NO3  Pb, Pb-210, pH, Se, 

' l 0• TDS, Th-230, U, V, 

. 7-7. /401 •Z hloroform, CGross 

ilpha (-) U & Rn, 
-- 1-ombined Ra-226 & Ra-228, Al, 

5-I /S o . ______ 
__--__,_ .o, Mo 

ells GW-3 and GW-4 requirePo-

*I*Aanaysi in adito 11 ~ i s so to

Sampled by: _4-'" Received by 

Dispatched y.ý 

Carrier: //5 

Method of Shipment

7-13-91 45- &0 D a-te "- " me 

La Rece•, /ignature 

ate Time

21 

e.~

The above analysis t be performed is - -

The above zialysi t eprfre is.  authorze by

Date

UNITED NUCLEAR CORPORATION 
(State Road 566 - 21 Miles NE of Gallup) 

P.O. Box 3077 
Gallup, NM 87305-3077 

505-722-6651 

CHAIN OF CUSTOOY

(

Sanalysis in addition to

ByNaOHNa2 S203

i



UNITED NUCLEAR CORPORATION 
(State Road 566 - 21 Miles NE of Gallup) 

P.O. Box 3077 
Gallup, NM 87305-3077 

505-722-6651

CIAIN OF CUSTOOY

A/III
Energy'Laboratories, Inc.  
Laboratory

Vh-y)

2393 N. Salt Creek Highwav 
Address 

Casper WY. 82601 

City State Zip 

307-235-0515 
Phone No.

All analysis will be performed in accordance with EPA approved 
procedures and/or 15th Edition of Standard Methods

UNC:Submittal No. TE- 5-5?

I .. C - I .. P nfCOtATItkI Preserved I -- Analysis Required
Sample 

'Description Date Time .0.45u - plain HNO3 H2 S0 4
Na2S203 NaOH By (For all samples liste

8oi ,-. -' e4'? , r# ___"_ \_As, Be, Ca, Cd, Cl, HCO3 :;A 

V_ _ _1Z _ K, Mg, Mn, Na, NH., Ni, .  

___________.\NO,, Pb, Pb-210, pH, Se, 

7p • /I $ -�--,., TDS, Th-230, U, V.  

-/ - //e ,3/ -i-- -- _ bhl oroform, Gross 

__ _ -/ 1/111.5..1 lpha (-) U & Rn, 

_ .- . //32.- --- -ombined Ra-226 & Ra-228, Al1 

p,£ q- _5 II, __ ,_ __ o, Mo 

£PA2--r- - - - ____ - ,II• cW-•, andt GW-' reouirePe6-"

•_•PA,23 -1-331S0 - analysis in addition to, ab.o.v e 

4 -IZ 5_ 
N.M.._ In,, 

4 #,•-2* S"oý //GýA.,.< ^,••

Sampled by= :ý Rceived y _ 

Dispatch~d by: 92 .4q11 _ Tim 

Carrier: iSDt

q -IV 9ý 11/30 
Date Time 

Lab Receipt Signature 

Date Time

The above analysi to be 
auh *e

performed is , 

* ..

eFthod of-Shipment

We" 
7-2-1-2?

r

Da t e

i

ells GW-3 and GW-4 reauire



K

UNITED NUCLEAR CORPORATION 
(State Road 566 - 21 Miles NE of Gallup) 

P.O. Box 3077 
Gallup, NM 87305-3077 

505-722-6651 

CHAIN OF CUSTOOY

Energy'Laboratories, Inc.  
Laboratory 

2393 N. Salt Creek Highway 
Address 

Casper WY' 82601 
City State Zip 

307-235-0515 
Phone No.

All analysis will be performed in accordance with EPA approved 
procedures and/or 15th Edition of Standard Methods

UNC:Submittal No. TE- 8- /o-q9

_ . r + I DPP%1ATI AM I Preserved r Analysis Required

Time 0.45u . plain HNO 3 H2 So4
Na2S2 03 NaOH By (For all samples ltstee

, 0 -/.2- 9 9 o•5V 7 e....-' *?j , v6 5.. v/ As, Be, Ca, Cd, Cl, HCO 3 , 
B03 I- ... - -- V ' K, Mg, Mn, Na, NH., Ni• 

a - /3 - 9,?o NO0y Pb, Pb-210, pH, Se, 

SO,,- 8 -O-Th-230 U- V.  

S E,0,4 - __,_____ 
Chioroform, Gross 

_ _ _- _ I _ -5- 
kIpha (-) U & Rn, 

A / 5A __ombined Ra-226 & Ra-228, Al, 

____ Io34, ___,o, Mo 

t k E '- - ,2 . / 3,4 /1_ _. . . .. .

SSa od by:,e iv 

C D) t he Date 

•Carrier: PIS 

,CDMetflod of Shipment l..j

9/,2q ( /4500 -/,5.?0
DOte

d bym 
T i /

La5 Receipt Signature 

dfIv /06

The a 'ov. anal i/to be performed 
author ed b 

,, . .fl

Date

( (

Samp I e 
Descri pti on Date

EZ5"

I ime

I.lmeDate



g)ILAJ;QV'v7

Energy Laboratories. Inc.  
Laboratory 

2393 N. Salt Creek Hiahwav 
Address 

Casper WY 82601 
City State Zip 

307-235-0515 
Phone No.

Sample Date

All analysis will be performed in accordance with EPA approved 
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QUALITY ASSURANCE REPORT - UNC MINING & MILLING 

Project: S.W. Alluvium 3rd Quarter 
Laboratory ID Range: 35510-35516 

Report Date: August 17, 1999 

Duplicte' iRP Spike- Spk Date 
Major Ions Method #1 % % #1 % #2 % Analyst . Analyzed 

Calcium EPA 200.7 - 5.0 100 - CP 08-05-99 
Magnesium EPA 200.7 - 5.9 89 - CP 08-05-99 
Sodium EPA 200.7 - 3.1 97 - CP 08-05-99 
Potassium EPA 200.7 - 6.3 95 - CP 08-05-99 
Bicarbonate SM 2320 B. - 0.3 103 - LM 07-26-99 
Sulfate EPA 200.7 - 4.1 82 - CP 08-05-99 
Chloride EPA 200.7 - 1.6 87 - CP 08-05-99 
Ammonium EPA 350.1 0.0 103 RK 07-19-99 
Nitrite + Nitrate EPA 353.2 - 0.0 104 RK 07-22-99 

Non-Metals 
TDS @ 180 °C SM 2540 C. Mod. i 0.4 98 - KP 07-20-99 
pH SM 4500-H B. - 0.3 LM 07-26-99 

Trace Metals _____ 

Aluminum EPA 200.7 - 0.0 93 CP 08-05-99 
Arsenic EPA 206.3 - 0.0 90 MM 07-26-99 
Beryllium EPA 200.7 - 0.0 82 CP 08-05-99 
Cadmium EPA 200.8 100 - 100 SD 07-26-99 
Cobalt EPA 200.7 - 0.0 84 CP 08-05-99 
Lead EPA 200.7 - 0.0 82 CP 08-05-99 
Manganese EPA 200.7 - 0.0 89 CP 08-05-99 
Molybdenum EPA 200.7 - 0.0 87 CP 08-05-99 
Nickel EPA 200.7 - 0.0 87 CP 08-05-99 
Selenium EPA 270.3 - 0.0 96 MM 07-26-99 
Vanadium EPA 200.7 - 0.0 93 CP 08-05-99 

Radiometrics ____________ ____________ 

Uranium EPA 200.8 98 - 108 - SD 07-26-99 
Radium 226 EPA 903.0 - 14.0 89 - LH 08-03-99 
Radium 228 EPA 904.0 - 0.0 88 - LH 08-06-99 
Thorium 230 EPA 907.0 - 7.3 88 - PH 07-22-99 
Lead 210 NERHL-65-4 - 0.0 101 - LH 08-02-99 
Polonium 210 RMO-3008, USAEC 79 1 - 102 - RS 07-22-99 
Gross Alpha EPA 900.1 100 96 - RS 07-21-99 

Trace Ofrm62 "-O 
Chloroform I EPA 601 -2.3 109 -RO 07 2-9

NOTES: 
(1) These values are an assessment of analytical precision. They are a percent recovery of the original result. ELI duplicates 

10 percent of all samples for each analytical method.  
(2) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times 

the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit.  
(3) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 

a matrix spike on 10 percent of all samples for each analytical method.

Report Approved By: 
pim r:\reports\clients99\unc ining_&_milling\water\qa\35510-16. xls

Reviewed by: P-0
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QUALITY ASSURANCE REPORT - UNC MINING & MILLING 

Project.: 3rd Quarter Zone 1 (35518-27), Zone 3 (35528) 

Laboratory ID Range: 35518-35528 
Report Date: August 23, 1999 

Dupicate' Rii2 ' Spike-, Spk Date 
Major Inns Method #1 % %#1 % #2 %. Analyst Analyzed 

Calcium EPA 200.7 -5.0 95 -CP 08-05-99 
Magnesium EPA 200.7 -5.9 88 -CP 08-05-99 
Sodium EPA 200.7 - 3.1 97 -CP 08-05-99 
Potassium EPA 200.7 - 6.3 95 -CP 08-05-99 
Bicarbonate SM 2320 B. - 0.3 13- LM 07-26-99 
Sulfate EPA 200.7 - 4.1 96 - CP 08-05-99 
Chloride EPA 200.7 - 1.6 92 - CP 08-05-99 
Ammonia SM 4500-NH 3 G. - 0.0 100 - RK 07-19-99 
Nitrite + Nitrate EPA 353.2 - 0.0 104 - RK 07-22-99 

Non-Metals 
TDS @ 180 -C SM 2540 C. Mod. -0.5 101 -KP 08-=30-99 
pH SM 4500-H B. -0.3 -- LM 07-26-99 

Trace MWA, ___________ 

Aluminum EPA 200.7 -0.0 80 -CP 08-05-99 
Arsenic EPA 206.3 -0.0 90 -MM 07-26-99 
Beryllium EPA 200.7 -0.0 91 -CP 08-05-99 
Cadmium EPA 200.8 100 - 100 - SD 07-26-99 
Cobalt EPA 200.7 -- 0.0 90 - CP 08-05-99 
Lead EPA 200.7 - 0.0 84 - CP 08-05-99 
Manganese EPA 200.7 - 0.0 84 - CP 08-05-99 
Molybdenum EPA 200.7 - 0.0 92 - CP 08-05-99 
Nickel EPA 200.7 - 0.0 95 - CP 08-05-99 
Selenium EPA 270.3 - 0.0 96 - MM 07-26-99 
Vanadium EPA 200.7 1 - 0.0 96 -CP 08-05-99 

Uranium EPA 200.8 98 ______ 108 -SD 07-26-9.9 
Radium 226 EPA 903.0 - 14.0 89 -LH 08-03-99 
Radium 228 EPA 904.0 - 0.0 88 -LH 08-06-99 
Thoriumn 230 EPA 907.0 - 12.5 89 -PH 08-10-99 
,Lead 210 NERHL-65-4 - 0.0 91 -RS 08-06-99 
JGross Alpha EPA 900.1 -0.0 102 1 RS 08-129 

Trace Organics 
Chloroform EPA 601 -2.3 109 -RO 07-219

NOTES: 
(1) These values are an assessment of analytical precision.  

10 percent of all samples for each analytical method.
They are a percent recovery of the original result. ELI duplicates

(2) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times 
the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit.  

(3) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 
a matrix spike on 10 percent of all samples for each analytical method.  

Report Approved By: Reviewed by: e. ,L 
pim r:\reports\clients99\unc mining&_milling\water\qa\
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Dulct' R ' Sike-' Spk Date 
Major Ions Metliod #1 % %#1 % #2 % Analyst Analyzed 

Calcium EPA 200.7 100 - 96 - TS 08-09-99 
Magnesium EPA 200.7 100 - 89 -TS 08-09-99 
Sodium EPA 200.7 100 - 98 - TS 08-09-99 
Potassium EPA 200.7 100 - 96 - TS 08-09-99 
Bicarbonate SM 2320 B. - 0.2 96 - LM 07-27-99 
Sulfate EPA 200.7 99 91 - TS 08-09-99 
Chloride EPA 200.7 109 - 95 - TS 08-09-99 
Ammonium EPA 350.1 - 0.3 108 - RK 07-26-99 
Nitrite + Nitrate EPA 353.2 - 0.0 94 - RK 07-28-99 

Non-Metals i 
TDS @ 180 -C SM 2540 C. Mod. -0.0 101 -JR 07-27-99 
pH SM 4500-H B. - 0.2 - [ - LM 07-27-99 

TraceMetalsi ________ 

Aluminum EPA 200.7 100 - 87 - TS 08-09-99 
Arsenic EPA 206.3 - 0.0 96 - MM 07-28-99 
Beryllium EPA 200.7 100 - 88 - TS 08-09-99 
Cadmium EPA 200.8 100 - 102 - SD 07-26-99 
Cobalt EPA 200.7 100 - 87 - TS 08-09-99 
Lead EPA 200.7 100 - 84 - TS 08-09-99 
Manganese EPA 200.7 100 - 85 - TS 08-09-99 
Molybdenum EPA 200.7 100 - 95 - TS 08-09-99 
Nickel EPA 200.7 100 - 86 - TS 08-09-99 
Selenium EPA 270.3 - 0.0 98 - MM 07-27-99 
lVanadium EPA 200.7 100 - 94 - TS 08-09-99 

Radionmetrics ........ __ 

Uranium EPA 200.8 102 - 116 - SD 07-26-99 
Radium 226 EPA 903.0 - 0.0 89 - RS 08-03-99 
Radium 228 EPA 904.0 - 0.0 78 - LH 08-18-99 
Thorium 230 EPA 907.0 - 12.5 89 - PH 08-10-99 
Lead 210 NERHL-65-4 - 0.0 95 - RS 08-04-99 
Gross Alpha EPA 900.1 -5.0 1 93 - RS 08-03-99 

Trace OraEnicsa 
Chloroform EPA 601 - 0.6 103 - RO 07-26-99

NOTES: 
(1) These values are an assessment of analytical precision. They are a percent recovery of the original result. ELI duplicates 

10 percent of all samples for each analytical method.  

(2) These values are an assessment of analytical precision- The acceptance range is 0-20% for sample results above 10 times 

the reporting limit. This range is not applicabtle to samples with results below 10 times the reporting limit.  

(3) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 
a matrix spike on 10 percent of all samples for each analytical method.

Report Approved By: 
pim r:\reports\clients99\unc mining &_milling\water\qa\35979-83.xls

Reviewed by: •. 4,v_ 
Login No. 54576

QUALITY ASSURANCE REPORT - UNC MINING & MILLING 

Project: 3rd Quarter S.W. Alluvium 
Laboratory ID Range: 35979-35983 

Report Date: August 26, 1999



QUALITY ASSURANCE REPORT - UNC MINING & MILLING 

Project: 3rd Quarter Zone 3 
Laboratory ID Range: 35991-35993 

Report Date: August 26, 1999 

Dupilicate' RW Spke Spk Date 
Major Ions Method #1 % #1X % #2 % Analyst Analyzed 

Calcium EPA 200.7 100 -96 - TS 08-09-99 
Magnesium EPA 200.7 100 -89 - TS 08-09-99 
Sodium EPA 200.7 100 -98 - TS 08-09-99 
Potassium EPA 200.7 100 - 96 - TS 08-09-99 
Bicarbonate SM 2320 B. - 0.2 96 - LM 07-27-99 
Sulfate EPA 200.7 99 - 91 - TS 08-09-99 
Chloride EPA 200.7 109 - 95 - TS 08-09-99 
Ammonium EPA 350.1 - 0.3 108 - RK 07-26-99 
Nitrite + Nitrate EPA 353.2 f 0.0 94 -RK 107-28-99 

..Non-Metals 

TDS @ 180 -C SM 2540 C. Mod. -0.0 101 - I JR 07-27-99 
pH SM 4500-H B. -0.2 -- LM I07-27-99 

Trace, Meta& _____ 

Aluminum EPA 200.7 100 - 87 -TS 08-09-99 
Arsenic EPA 206.3 - 0.0 96 -MM 07-28-99 
Beryllium EPA 200.7 100 - 88 -TS 08-09-99 
Cadmium EPA 200.8 100 - 102 - SD 07-26-99 
Cobalt EPA 200.7 100 - 87 - TS 08-09-99 
Lead EPA 200.7 100 - 84 - TS 08-09-99 
Manganese EPA 200.7 100 - 85 - TS 08-09-99 
Molybdenum EPA 200.7 100i - 95 - TS 08-09-99 
Nickel EPA 200.7 100 - 86 - TS 08-09-99 
Selenium EPA 270.3 1 - 0.0 98 - MM 07-27-99 
Vanadium EPA 200.7 100 - 94 - TS 08-09-99 

Radiometrics ________ ____ ____ 

Uranium EPA 200.8 102 - 116 - SD 07-26-99 
Radium 226 EPA 903.0 - 0.0 89 - RS 08-03-99 
Radium 228 EPA 904.0 - 0.0 78 - LH 08-18-99 
Thorium 230 EPA 907.0 - 12.0 89 - PH 08-10-99 
]Lead 210 NERHL-65-4 - 0.0 95 - RS 08-04-99 
Gross Alpha EPA 900.1 ____ 5.0 93 -RS 08-03-99 

Trace Organics 
Chloroform. EPA 601 -8.0 100 -RO 07-69

NOTES: 
(I) These values are an assessment of analytical precision.  

10 percent of all samples for each analytical method.
They are a percent recovery of the original result. ELI duplicates

(2) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times 
the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit.  

(3) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 
a matrix spike on 10 percent of all samples for each analytical method.

Report Approved By: 
pim r:\reports\clients99\uncmnlgmilngwte: a\35991-93.xls

Reviewed by: ?4U 
Login No. 54581



QUALITY ASSURANCE REPORT - UNC MINING & MILLING 

Project: 3rd Quarter Zone 3 
Laboratory ID, Range: 35529-35532 

Report Date: August 27, 1999 

D..upicate -:R- Spike-' Spk Date 
Major Ions Method #1 % % #1 % #2 % Analys Anlye 

Calcium EPA 200.7 - 5.0 95 - CP 08-05-99 
Magnesium EPA 200.7 - 5.9 88 - CP 08-05-99 
Sodium EPA 200.7 - 3.1 97 - CP 08-05-99 
Potassium EPA 200.7 - 6.3 95 - CP 08-05-99 
Bicarbonate SM 2320 B. - 0.3 103 - LM 07-26-99 
Sulfate, 35529, 31-32 EPA 200.7 - 4.1 96 - CP 08-05-99 
Sulfate, 35530 SM 4500-SO4 E. Mod. - 6.0 98 - JL 08-27-99 
Chloride EPA 200.7 - 1.6 92 - CP 08-05-99 
Ammonia SM 4500-NH 3 G. - 0.0 100 - RK 07-19-99 
Nitrite + Nitrate EPA 353.2 0.0 104 - RK 07-22-99 

Non-Metals 
TDS @ 180 -C SM 2540 C. Mod. - 0.3 102 LMKP 07-20-99 
pH SM 4500-H B. -0.3 -- LM 07-26-99ý 

TraceMetals __________ 

Aluminum EPA 200.7 0.0 80 CP 08-05-99 
Arsenic EPA 206.3 0.0 90 MM 07-26-99 
Beryllium EPA 200.7 0.0 91 ICP 08-05-99 
Cadmium EPA 200.8 100 - 104 - SD 07-26-99 
Cobalt EPA 200.7 - 0.0 90 - CP 08-05-99 
Lead EPA 200.7 - 0.0 84 - CP 08-05-99 
Manganese EPA 200.7 - 0.0 84 - CP 08-05-99 
Molybdenum EPA 200.7 - 0.0 92 - CP 08-05-99 
Nickel EPA 200.7 - 0.0 95 - CP 08-05-99 
Selenium EPA 270.3 - 0.0 96 - MM 07-26-99 
Vanadium EPA 200.7 0.0 96 - CP 08-05-99 

Radiomnetrics _________ _____ __________ 

Uranium EPA 200.8 101 - 111 - SD 07-26-99 
Radium 226 EPA 903.0 100 - 89 - LH 08-03-99 
Radium 228 EPA 904.0 - 0.0 78 - LH 08-18-99 
Thorium 230 EPA 907.0 103 - 90 - PH 08-03-99 
Lead 210 NERHL-65-4 - 0.0 91 - LH 07-28-99 
Gross Alpha EPA 900.1 5.0 93 RS 08-03-99 

Trace Orgauics I 
Chloroform EPA 601 - 6.7 102 - RO 07-21-99 

NOTES: 
(I) These values are an assessment of analytical precision. They are a percent recovery of the original result. ELI duplicates 

10 percent of all samples for each analytical method
(2) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times 

the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit.  
(3) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 

a matrix spike on 10 percent of all samples for each analytical method.  

Report Approved By: Reviewed by: e- hl
pim r:\reports\clients99\unc-mining_&milling\water\qa\35529-32.xls Login No. 54401
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QUALITY ASSURANCE REPORT - UNC MINING & MILLING 

Project: 3rd Quarter Zone 1 
Laboratory ID Range: 35996-36001 

Report Date: August 31, 1999 

Dupicaite' iii 2' Spk Spk Date 
Major Ions Method #1 % %#1 % #2 % Analyst( Analyzed* 

Calcium EPA 200.7 100 - 96 - TS 08-09-99 
Magnesium EPA 200.7 100 - 89 -TS 08-09-99 
Sodium EPA 200.7 100 - 98 -TS 08-09-99 
Potassium EPA 200.7 100 - 96 -TS 08-09-99 
Bicarbonate SM 2320 B. - 0.5 100 - LM 07-28-99 
Sulfate EPA 200.7 99 - 91 - TS 08-09-99 
Chloride EPA 200.7 109 - 95 - TS 08-09-99 
Ammonium SM 4500-NH 3 G. - 0.3 108 - RK 07-26-99 
Nitrite + Nitrate I EPA 353.2 1 0.0 95 - I RK 07-28-99 

Non)-Metals 
TDS @ 180 -C SM 2540 C. Mod. -0.0 101 -JL 017-27-99 
pH SM 4500-H1 B. -0.0 -- LM 07-28-99 

T race .Metals____ 

Aluminum EPA 200.7 100 - 87 -TS 08-09-99 
Arsenic EPA 206.3 - 0.0 96 - MM 07-28-99 
Beryllium EPA 200.7 100 - 88 - TS 08-09-99 
Cadmium EPA 200.8 100 - 104 - SD 07-26-99 
Cobalt EPA 200.7 100 - 87 - TS 08-09-99 
Lead EPA 200.7 100 - 84 - TS 08-09-99 
Manganese EPA 200.7 100 - 85 - TS 08-09-99 
Molybdenum EPA 200.7 100 - 95 - TS 08-09-99 
Nickel EPA 200.7 100 - 86 - TS 08-09-99 
ISelenium I EPA 270.3 1 - 0.0 98 - MM 07-27-99 
JVanadium EPA 200.7 1 100 1 - 94 -TS 08-09-99 

Radjloietrics __ _ _ _ ___ _ ___ _ __ _ _ _ 

Uranium EPA 200.8 99 - 110 -SD 07-26-99 
Radium 226 EPA 903.0 - 15.0 85 -RS 08-10-99 
Radium 228 EPA 904.0 -13.5 104 -LH 08-12-99 
Thorium 230 EPA 907.0 ____ 8.0 - 96 -PH 08-13-99 
[Lead 210 NERHL-65-4 -0.0 - 95 -RS 08-04-99 
JGross Alpha EPA 900. 1 -5.0 93 -RS 0-39 

I Trace Organics 
IChloroform EPA 601 -8.0 100 -RO 07--26-997

NOTES: 
(1) These values are an assessment of analytical precision. They are a percent recovery of the original result. ELI duplicates 

10 percent of all samples for each analytical method.  
(2) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times 

the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit.  
(3) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 

a matrix spike on 10 percent of all samples for each analytical method.

Report Approved By: 
pim r:\reports\clients99\unc mining_& milling\water\qa\35996-36001. xIs

Reviewed by-,*^ 
Login No. 54582
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QUALITY ASSURANCE R~EPORT - UNC MINING & MILLING 

Project: ~ Zone 3 4th Quarter 
Laboratory ID Range: 33594-001-005 

Report Date: November 12, 1999 

Duiplicate' RP SpikeJ Spk Date 
Major Ions Method #1 % %____ #1 % #2 % Analyst Analyzed 

Calcium EPA 200.7 - 0.0 97 - CP 11-03-99 
Magnesium EPA 200.7 - 0.0 95 - CP 11-03-99 
Sodium EPA 200.7 - 0.2 92 - CP 11-03-99 
Potassium EPA 200.7 - 12.0 93 - CP 11-03-99 
Bicarbonate SM 2320 B. - 0.2 100 - LM 10-15-99 
Sulfate EPA 200.7 - 0.0 93 1 - CP 11i-03-99 
Chloride EPA 200.7 - 3.2 90 - CP 11-03-99 
Ammonium SM 4500-NH 3 G. - 0.0 101 - RK 10-11-99 
Nitrite + Nitrate EPA 353.2 - 7.4 105 - JR 10-15-99 

PARAMETER IS with 48 hour Date/Time 

Hholding time Aaye 
pHSM 4500-H B. - 0.0 -- LM 10-15-99 @ 09:46 

Non-Metals 
JTDS @180 'C SM 2540 C. Mod. -0.0 102 -JR 10-13-99 

Tracei Metals 
Aluminum EPA 200.7 -0.0 93 -CP 11-03-99 
Arsenic EPA 206.3 -0.0 86 -MM 10-14-99 
Beryllium EPA 200.7 -0.0 93 -CP 11-03-99 
Cadmium EPA 200.8 - 7.7 102 - SD 10-22-99 
Cobalt EPA 200.7 - 0.0 91 - CP 11-03-99 
Lead EPA 200.7 -1.0 92 - CP 11-03-99 
Manganese EPA 200.7 - 0.0 91 - CP 11-03-99 
Molybdenum EPA 200.7 - 0.0 92 - CP 11-03-99 
Nickel EPA 200.7 -1.0 91 - CP 11-03-99 
,Selenium EPA 270.3 - 0.0 86 - MM 10-13-99 
JVanadium EPA 200.7 - 0.0 1 93 1 - CF 11-03-99 

RAdiometrics ________________________ _____ 

Uranium EPA 200.8 - 2.2 110 j - SD 10-22-99 
Radium 226 EPA 903.0 1 0.0 101 1- RS 10-27-99 
Radium 228 EPA 904.0 J - 0.0 119 1 - LH 11-03-99 
Thorium 230 EPA 907.0 J -6.2 114 1 - PH 11-02-99 
,Lead 210 NERHL-65-4 j - 0.0 113 1 - LH 11-10-99 
Gross Alpha EPA 900.1 j - 0.0 103 1 -RS 11-02-99 

Trace Organics 
IChloroform EPA 601 -0.2 106 -RO 10-1ý3-99

NOTES: 
(I) These values are an assessment of analytical precision.  

10 percent of all samples for each analytical method.
They are a percent recovery of the original result. ELI duplicates

(2) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times 

the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit.  
(3) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 

a matrix spike on 10 percent of 11 samples for each analytical method.  

SInntAnrnW" C•W 

Rponrt Approved By: Reviewed hv:
pim r: \reports\clients99\unc mining_&_milling\water\qa\33594-O01-005. xs

-10:7c-2.  
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L�7'
QUALITY ASSURANCE REPORT - UNC MINING & MILLING 

Proj ect: S.W. Alluvium 4th Quarter 
Laboratory ID Range: 33595-001-008 

Report Date: November 16, 1999 

Dupicaite' RPD' Spke Spk Date 
Major Ions- Method #l-,% %____ #1 % #2 % Antalyst Analyzed 

Calcium EPA 200.7 - 0.0 97 - CP 11-03-99 
Magnesium EPA 200.7 - 0.0 95 - CP 11-03-99 
Sodium EPA 200.7 - 0.2 92 - CP 11-03-99 
Potassium EPA 200.7 - 2.0 93 - CP 11-03-99 
Bicarbonate SM 2320 B. -0.2 100 - LM 10-15-99 
Sulfate EPA 200.7 -0.0 93 - CP 11-03-99 
Chloride EPA 200.7 -3.2 90 - CP 11-03-99 
Ammonium SM 4500-NH 3 G. -0.0 103 - RK 10-11-99 
Nitrite + Nitrate EPA 353.2 - 0.0 98 -JL 10-15-99 

*PARAMETERS -,vith 48 hour DatelTim~e 
holding time Analyzed 

pH SM 4500-H B. -0.0 -- LM 10-15-99 @ 12:20 

NowlMetls.  
JTDS @180 'C SM 2540 C. Mod. - 5.8 102 1 JR 10-39 

Trae Metas ______________ 

Aluminum EPA 200.7 -0.0 93 -CP 11-03-99 
Arsenic EPA 206.3 -0.0 94 - MM 10-14-99 
Beryllium EPA 200.7 -0.0 93 - CP 11-03-99 
Cadmium EPA 200.8 -7.7 102 - SD 10-22-99 
Cobalt EPA 200.7 -0.0 91 - CP 11-03-99 
Lead EPA 200.7 -1.0 92 - CP 11-03-99 
Manganese EPA 200.7 -0.0 91 - CP 11-03-99 
Molybdenum EPA 200.7 -0.0 92 - CP 11-03-99 
Nickel EPA 200.7 -1.0 91 - CP 11-03-99 
,Selenium EPA 270.3 -0.0 86 - MM 10-13-99 
JVanadium EPA 200.7 -0.0 193 - CP 11-03-99 

Uranium EPA 200.8 - J 3.8 110 J -SD 10-22-99 
Radium 226 EPA 903.0 - 0.0 . 98 -RS 10-29-99 
Radium 228 EPA 904.0 - J0.0 .112 j -LH 11-03-99 
Thorium 230 EPA 907.0 - 10.0 103 -PH 11-12-99 
,Lead 210 NERHL-65-4 - J0.0 73 -RS 11-10-99 
Gross Alpha EPA 900.1 - 10.0 103 -RS 11-02-99 

TraceOraics 
[Chloroform EPA 601 - 0.2 106 -RO 10-14-99

NOTES: 
(I) These values are an assessment of analytical precision.  

10 percent of all samples for each analytical method.
They are a percent recovery of the original result. ELI duplicates

(2) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times 
the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit.  

(3) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 
a matrix spike on 10 percent of all 3pies for each analytical method.  

/RS.ToAr. B c°Rvedy 
Renort Anoroved Bv: Reviewed bv:
pim r:\reports\clients99\unc mining_&_milling\water\qa\33595-0014-O08. xls TRACKING NO. PAGE NO.  
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ASSURANCE REPORT - UNC MINING & MILLING 

Zone I 4th Quarter 
33759-001-00~5 
November 19, 1999

Duplicae Ri5D Sike-' Spk Date 
Makjor Ions Method #1.% #1 % #2 % Analyst Analyzed 

Calcium EPA 200.7 - 0.7 95 - CP 11-05-99 
Magnesium EPA 200.7 - 2.5 93 - CP 11-05-99 
Sodium EPA 200.7 - 1.2 93 - CP 11-05-99 
Potassium EPA 200.7 - 0.0 90 - CP 11-05-99 
Bicarbonate SM 2320 B. - 0.0 - - LM 10-19-99 
Sulfate EPA 200.7 - 2.3 91 - CP 11-05-99 
Chloride EPA 200.7 - 0.0 94 - CP 11-05-99 
Ammonium SM 4500-NH3 G. - 0.0 100 - JL 10-18-99 
Nitrite + Nitrate EPA 353.2 0.0 100 - JL 10-20-99 

PARAMETERS wvith 48 hour Date/Time 
holding time Analyzed 

pH SM 4500-H B. 0.0 - - LM 10-19-99 @ 10:34 

TDS 180C 'C SM2540 C. Mod. I 0.0 101 - JR 10-19-99 

lriiO Metals__________ 
Aluminum EPA 200.7 3.0 96 CP 11-05-99 
Arsenic EPA 206.3 0.0 94 MM 10-19-99 
Beryllium EPA 200.7 1.2 91 CP 11-05-99 
Cadmium EPA 200.8 0.0 109 - SD 10-22-99 
Cobalt EPA 200.7 0.0 92 - CP 11-05-99 
Lead EPA 200.7 3.0 94 - CP 11-05-99 
Manganese EPA 200.7 2.0 93 - CP 11-05-99 
Molybdenum EPA 200.7 0.0 91 - CP 11-05-99 
Nickel EPA 200.7 0.0 87 - CP 11-05-99 
Selenium EPA 270.3 0.3 102 - MM 10-18-99 
Vanadium EPA 200.7 1.0 93 - CP 11-05-99 

Radionir•rics ___ __ __ __ _____ ____ __ 
Uranium EPA 200.8 1.2 117 - SD 10-22-99 
Radium 226 EPA 903.0 0.0 102 - RS 11-10-99 
Radium 228 EPA 904.0 - 0.0 113 - LH 11-17-99 
Thorium 230 EPA 907.0 - 13.5 97 - PH 11-16-99 
Lead 210 NERHL-65-4 - 0.0 93 - RS 11-17-99 
Gross Alpha EPA 900.1 - 5.8 1 101 - RS 1 11-08-99 

Trace Orm a0n10ics
IChloroform I EPA 601 1 - 1 0.5 1 107 1 - RO 1 10-19-99

NOTES: 
(1) These values are an assessment of analytical precision. They are a percent recovery of the original result. ELI duplicates 

10 percent of all samples for each analytical method.

(2) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times 
the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit.  

(3) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 
a matrix spike on 10 percent of al samples for each analytical method.  

Report Approved By: DTý Reviewed by: 
meb r:\reports\clients99\unc-mining_&_milling\water\qa\33759-001-005.xls TR ] C 11 N
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IREJ
QUALITY ASSURANCE RE-PORT - UNC MINING & MLLING 

Project: Zone 3 4th Quarter 
Laboratory U) Range: 33758-001-053 

Report Date: November 24, 1999 

Dpica~ite RP' Sike-' Spk Date 
M.Xaj~or Ions Method #1 .%11 #1 % #2 % Analyst Analyzed 

Calcium EPA 200.7 - 0.7 95 - CP 11-05-99 
Magnesium. EPA 200.7 - 2.5 93 - CP 11-05-99 
Sodium EPA 200.7 - 1.2 93 - CP 11-05-99 
Potassium EPA 200.7 - 0.0 90 - CP 11-05-99 
Bicarbonate SM 2320 B. - 0.8 - - LM 10-19-99 
Sulfate EPA 200.7 - 2.3 91 - CP 11-05-99 
Chloride EPA 200.7 - 0.0 94 - CP 11-05-99 
Ammonium SM 4500-NH3 G. - 0.0 100 JL 10-18-99 
Nitrite + Nitrate EPA 353.2 0.0 100 JL 10-20-99 

I ARAMETERS WAith 48 h•our Date/Time:: 
holdhIR time Analyzed 

pH I SM 4500-H B. - 0.8 - I LM 10-19-99 @ 09:30 

Non-Metals 
TDS@ 180 -C SM 2540 C. Mod. - 0.0 107 - JR 10-19-99 

Trace Metals _____ 

Aluminum EPA 200.7 3.0 96 CP 11-05-99 
Arsenic EPA 206.3 0.0 94 - MM 10-19-99 
Beryllium EPA 200.7 1.2 91 - CP 11-05-99 
Cadmium EPA 200.8 0.0 109 - SD 10-22-99 
Cobalt EPA 200.7 - 0.0 92 - CP 11-05-99 
Lead EPA 200.7 - 3.0 94 - CP 11-05-99 
Manganese EPA 200.7 - 2.0 93 - CP 11-05-99 
Molybdenum EPA 200.7 - 0.0 91 - CP 11-05-99 
Nickel EPA 200.7 - 0.0 87 - CP 11-05-99 
Selenium EPA 270.3 - 0.3 102 MM 10-18-99 
Vanadium EPA 200.7 - 1.0 93 CP 11-05-99 

R:idiometrics ________ _____________ 
Uranium EPA 200.8 - 1.2 117 SD 10-22-99 
Radium 226 EPA 903.0 - 0.0 102 RS 11-10-99 
Radium 228 EPA 904.0 - 0.0 113 LH 11-17-99 
Thorium 230 EPA 907.0 - 13.5 97 PH 11-16-99 
Lead 210 NERHL-65-4 - 0.0 97 LH 11-19-99 
Gross Alpha EPA 900.1 5.8 101 RS 11-08-99 

Troace ... . . .. E 
JChloroform I EPA 601 -0.5 107 -RO 10--9

NOTES: 
(1) These values are an assessment of analytical precision. They are a percent recovery of the original result. ELI duplicates 

10 percent of all samples for each analytical method.  
(2) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times 

the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit
(3) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 

a matrix spike on 10 percent of alJamples for each analytical method.  

Report Approved By: DATA I=.JAoR6 Reviewed by:
pim r:\reports\clients99\unc mining_&_milling\water\qa\33758-001-003. xls TFA C K I
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I�,I
QUALITY ASSURANCE REPORT - UNC MINING & MILLING 

Project: S.W. Alluvium 4th Quarter 
Laboratory ID Range: 33757-001-005 

Report Date: November 29, 1999 

Dupicate RP' Spke Spk Date.  
Major Ions Method #1 % % #1 % ,#2 % Analyst Analyzed 

Calcium EPA 200.7 - 0.7 95 - CP 11-05-99 
Magnesium EPA 200.7 - 2.5 93 - CP 11-05-99 
Sodium EPA 200.7 - 1.2 93 - CP 11-05-99 
Potassium EPA 200.7 - 0.0 90 - CP 11-05-99 
Bicarbonate SM 2320 B. - 0.8 -- LM 10-19-99 
Sulfate EPA 200.7 - 2.3 91 -CP 11-05-99 
Chloride EPA 200.7 - 0.0 94 -CP 11-05-99 
Ammonium SM 4500-NH 3 G. - 0.0 100 -JL [10-18-99 
Nitrite + Nitrate EPA 353.2 - 0.0 100 -JL 10-20-99 

PARAMETERSAith 48 hour Date/Time 
holditng time IAnalyzed 

pH SM 4500-H B. - 0.8 - LM 10-19-99 @09:07 

L Non-metals 
JTDS @ 180 *C SM 2540 C. Mod. - 0.3 107 -JL 10-19-99 

Trace Metals ___ _____ 

Aluminum EPA 200.7 - 3.0 96 -CP 11-05-99 
Arsenic EPA 206.3 - 0.0 94 - MM 10-19-99 
Beryllium EPA 200.7 - 1.2 91 - CP 11-05-99 
Cadmium EPA 200.8 - 0.0 109 - SD 10-22-99 
Cobalt EPA 200.7 - 0.0 92 - CP 11-05-99 
Lead EPA 200.7 - 3.0 94 - CP 11-05-99 
Manganese EPA 200.7 - 2.0 93 - CP 11-05-99 
Molybdenum EPA 200.7 - 0.0 91 - CP 11-05-99 
Nickel EPA 200.7 - 0.0 87 - CP 11-05-99 
Selenium EPA 270.3 - 0.3 102 - MM 10-18-99 
lVanadium. EPA 200.7 F - 1.0 93 -CP 11-0,5 99 

Uranium EPA 200.8 - [1.2 117 J - J SD f 10-22-99 
Radium 226 EPA 903.0 - 10.0 102 J - RS j 11-10-99 
Radium 228 EPA 904.0 - 10.0 113 J - LH 11-17-99 
Thorium 230 EPA 907.0 - 113.5 97 J - PH 11-16-99 
,Lead 210 NERHL-65-4 - 10.0 97 J - RS 11-19-99 
Gross Alpha EPA 900.1 - 1 5.8 1 101 J - RS 11-08-99 

Trace Organics I 
IChloroform I EPA 601 1 - 0.5 1 107 1 - RO 1 10-19-99

NOTES: 
(1) These values are an assessment of analytical precision.  

10 percent of all samples for each analytical method.  
(2) These values are an assessment of analytical precision.

They are a percent recovery of the original result. ELI duplicates 

The acceptance range is 0-20% for sample results above 10 times
the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit.  

(3) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 
a matrix spike on 10 percent of allsamples for each analytical method.  

Report Approved By: Reviewed by:
pim r:\reports\clients99\unc_mining_&_milling\water\qa\33757-001-005. xis T R 92 AC IfýI,0
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QUALITY ASSURANCE REPORT - UNG MINING & MILLING 

Project: Zone 1 4th Quarter 
Laboratory ID Range: 33596-001-009 

Report Date: December 1, 1999 

Dpicaite' RPD Spike" Spk Date 
Major Ions Method #1 % %#1 % #2 % Analyst Analyzed.  

Calcium EPA 200.7 -0.0 97 - CP 11-03-99 
Magnesium EPA 200.7 -0.0 95 - CP 11-03-99 
Sodium EPA 200.7 -0.2 92 - CP 11-03-99 
Potassium EPA 200.7 - 2.0 93 - CP 11-03-99 
Bicarbonate SM 2320 B. -0.7 - - LM 10-18-99 
Sulfate EPA 200.7 - 0.0 93 - CP 11-03-99 
Chloride EPA 200.7 - 1 3.2 90 j - CP 11-03-99 
Ammonium SM 4500-Nil 3 G. - 0.0 103 - RK 10-11-99 
Nitrite + Nitrate EPA 353.2 - 7.4 105 -JR 10-15-99 

PARAMETERS with 48 hour Date/Ti me 
holding1F time IAtialvzed 

pH SM 4500-H B. -0.7 -- LM 10-18-99 @10:58 

JTDS @180 'C SM 2540 C. Mod. -5.8 100 1 - JR 10-13-99 

Trace Metals.____________ 
Aluminum EPA 200.7 -0.0 93 - CP 11-03-99 
Arsenic EPA 206.3 -0.0 97 - MM 10-14-99 
Beryllium EPA 200.7 -0.0 93 - CP 11-03-99 
Cadmium EPA 200.8 -0.0 108 - SD 10-22-99 
Cobalt EPA 200.7 -0.0 91 - CP 11-03-99 
Lead EPA 200.7 -1.0 92 - CP 11-03-99 
Manganese EPA 200.7 -0.0 91 - CP 11-03-99 
Molybdenum EPA 200.7 -0.0 92 - CP 11-03-99 
Nickel EPA 200.7 -1.0 91 - CP 11-03-99 
,Selenium EPA 270.3 -0.0 98 - MM 10-13-99 
JVanadium EPA 200.7 -0.0 93 -CP 11-03-99 

Uranium EPA 200.8 J -2.3 112 -SD 10-22-99 
Radium 226 EPA 903.0 j -0.0 98 -RS 10-29-99 
Radium 228 EPA 904.0 -0.0 112 -LH 11-03-99 
Thorium 230 EPA 907.0 -0.0 90 -PH 11-24-99 
,Lead 210 NERHL-65-4 j -0.0 103 -LH 11-12-99 
Gross Alpha EPA 900.1 j -0.0 107 -RS 10-29-99 

Trace Or]=aqic 
RO1 Chloroform EPA 601 -- 0.2 106-RO1149 

NOTES: 
(1) These values are an assessment of analytical precision. They are a percent recovery of the original result. ELI duplicates 

10 percent of all samples for each analytical method.  
(2) These values are an assessment of analytical precision. The acceptance range is 0-20% for sample results above 10 times 

the reporting limit. This range is not applicable to samples with results below 10 times the reporting limit.  
(3) These values are an assessment of analytical accuracy. They are a percent recovery of the spike addition. ELI performs 

a matrix spike on 10 percent of all samples for each analytical method.  

Report Approved By: Sreý . c Reviewed by: G,.  
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