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818 Taughenbaugh Boulevard

Rifle, Colorado 81650-2730
Phone 303-625-2445 July 25, 1988

Mr. Richard Engelmann
Land Quality Division
WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY

Herschler Building « Third Floor

122 West 25th Street P I
Cheyenne, Wyoming 82002 //ffﬁ' -
“Mr. Gary Konwinski I .‘ f .
Uranfum Recovery Field Office [ {(‘ % !
Region 1V 2 ¢$ﬂr‘
U.S. NUCLEAR REGULATORY COMMISSION |4 /4{ ;
P.0. Box 25325 &, ¢f7 _
Denver, Colorado 80225 \§§Q e/

Gentlemen:
SUBJECT: COLLINS DRAW - JULY 1988 GROUNDWATER ANALYSES

Enclosed are Energy Labs' analytical results from the July 6 samples of the
eleven B-Well Field wells and the five monitor wells, This was the last
scheduled sampling period in the one-year, post-H,S stability monitoring
program,

Cliffs and Energy Labs will now compile the data and prepare a report covering
the groundwater quality for the various stages at Collins Draw, fi.e.,
pre-mining, post-mining (pre-H,S), and post-H,S. The emphasis in the later
stages will be on selenium concentrations since that was one parameter of
concern to the DEQ which led us to try tne H,S treatment of the groundwater in
1987. The report will be the basis for a forma) request from Cleveland-Cliffs
that the agencies determine that groundwater at the site has been adequately
restored and that we be allowed to proceed with final project termination,

We have been informed that the DEQ is losing Kim Clarkin and that new

erployees will now be assigned to the Collins Draw review. Since they will

need adequate time to review the project files and our forthcoming report, a
meeting between Cliffs, its partners, the DEQ, and the NRC will not bLe
feasible until late August or early September. Accordingly, a tentative date
of September 7 at 9:30 a.m. in Cheyenne has been set. This set-bach
%g represents a potential problem for Cliffs if a decision cannot be made by tD
A0

DESIGNATED ORIGINA L filgmee

bifiad N

PNty C. Moo
: |

o3

o'l



Mr. Richard Engelmann «2e July 25, 1988

Mr. Gary Konwinski

agencies shortly after the meeting since it could severely restrict our
ability to complete site decontamination work, reclamation, and seeding before
winter weather sets in, | believe we all have a goal of seeing this work done
in 1988, {if *“¢ DEQ agrees the groundwater restoration work {s adequate.
Therefore, your cooperation is requested in seeing that we address the issues

before us as promptly as possible.

Mandger-Western Division

GDA:ms
Enclosure
x¢c w/encl: H, F, Straw

. H. France

. Roeger

. W, Cain

. D. Robison

. C. Levan

. E. Louderback
. Wood (DEQ)

. A, Garling

H
D
A
p
W
T
w/o encl: R
R



WATER ANALYS1S REPORT - CLEVELAND CLIFFS

Project: Collins Draw
SAMPLE 1.D.: Well #190
Sasple Round: L}l 1
Sample Datw 09-08-87 11-12-07
Report Date 09-29-67 12-20-0)
Sanple Nuaber: (PO PR T
Labt WANCD 18]
MAJOR 10ONS mg/l:

Ca 1.0 12,7
LY %o 5.4
L ¥ 140
K H 0
€03 15 1.3
HCOY Wi 1M
S04 m Sed
4} 3.0 ")
UL by 121
108 ¢ 180 € (Calculated) " 1949
P Lunits) .y uLn
s -y

TRACE METALS mg/1:

hs 0.08% 0.118
LT (.10 (0,10
Se PR Pres, 1,420 oM
v 0.10 (N 1
RADIOMETRIC pCi/l:

'RUTH R 13,023 11,066
Ralls .0 8304
Ra Prac, 4+ N 1.9
Q.A. DATA:

Aion seql 19.9 B0
Cation seq: U9 .0
M Balance: 0.%0% 0.95%
WRER A/C i Y "9 N

0.A. MANAGER: Rog/KK

ENERGY LABORATORIES, InC.

LN
01-0e-80
01-27-88

-0
18}

.3
‘lo
1
wm
w)
¥
W
W
0
1343
(AN

0.12%
010
L

"

L

03-03-88 04-04-08 05-05-94
vi-24-08 0%-25-88 05-25-00
88-3790  80-39%00

§6-19
18}

14
N |
1

nS

1]

"2
M.
e
1308
(B0

0,003
0.10
0.208
.53

"

16,091
(AN
(W)

N
w0
1L
LN

18}

0.3%
0.39

il

L ]
1
1"
W
0.1
o2
W
AL
109
1
5.8

0128
(0.10
0.32¢
.. "‘

010

an
s
'.0’

HALY
n".
0. %8
l.“

"

06~02-88 07-04-88 Det.Linit
06-23-88 07-19-88 | Range

0.0 8e-708
18} 18]
.6 0.08
L 0.0
t” ..“
M1 .10
. 010
o2 000
LY 0%
5.7 0.10
Y 0,08
1510 1.0
e 114
LN
0.0% 0,901
W.10 0.10
0.4 0. 260 0,001
0.7 0.0 0.001
0.% LN
1400 0.0003
T 0.2
N
n"‘
ne
0,982 .A”’tu”
"” o§ - %



Project:
Well Moy

Nater Level to Casing:

Caning Mo ghts
Nater Level)
1.0 /Casing 1.
Casing Voluee:
Date Samplets
Fusp Depth:
Pusp Type!

hate
070488

Collins Draw

Liee
10130

11102
s
1129

Total lise Puspet:
Total Gal. Puaped

Casing Displaceaent:

Tine Sanpled:
Sampler:

190

L

,0“

.4

W@y

42,4 Gal

07-06-88

0w

Dowahole Subsersidle Pusp

Reter Rate 1
175929 .
176870 .2 L9
17700% N 89
177323 3.8 9%
% e

1394

L%

11129

Energy Laboratories, lac. /RAG/XRS

124
1.7
.
15.4

Uncorrected
Cond
580
”w
e
1%



WATER ANALYSIS REPORYT - CLEVELAND CLIFFS

Project: Collins Draw

SAMPLE 1.D.: Well #231

Sample Roundy " " [ M " " "

Sample Datm 09-08-87 11-12-87 01-05-88 03-02-00 04-04-68 05-05-88 04-02-08 07-04-88 Det.Limt
Report Daten 092987 12-20-07 01-27-88 03-24-00 05-29-88 05-25-88 0b-13-88 071988 4 fange
Sanple Nusber: 02 07-14700  BR-0119  06-1081  06-39) 88-5910  03-a%16 088709

Labt wanl0 Ll 18] 18] 118} 18] 18] 18]

MAJOR IONS mg/l:

Ca 5.0 12,8 w2 1.3 1.1 10.0 0.0%
L0} 6.0 1.9 i 1.7 1.7 14 0.01
N §1 ([N (AL} ne il AN 0.0%
K 163 Frd) 18 146 126 103 10
cod 0 LS ¢ 0 0 0 0.10
NCO) bell w s m 28 208 0.10
$04 92 il 10 286 e W11 0.%
€l 0.0 0.2 N8 .4 20.1 1%.1 0.10
CELI B e . 0.2 9.2 AL b1 8 0,0%
708 ¢ 180 € (Calculated) 8 L 1| 8! " -3 (Y ¥ 1.6
pH lumity) 1. g 1.8 1.%1 1.8 L8 1] -1
M -y n.2

TRACE METALS mg/l: ¢
L1 0.008 0,008 0.028 0.020 0.026 0.026 0.001
L1 .10 (.10 0.10 (0.10 .10 0.10 .10
Se EPA Pres, 0,039 0.083 0.040 0.01¢ 0.018 0.00% o.eh 0,004 0.001
Se Filt, Only 0.02% 0.0%0 0,023 0.022 0.021

v .10 W0, 10 0. 10 0.10 0. 10 0.0 o0
RADIOMETRIC pCi/l:

Ui/ 1.0% 1.9 3281 2,306 1,060 1,208 0,000
Ralle 106,0 106.7 148.2 104 1 8.2 0.20
Ra Prec, ¢- .0 3.3 AN 3 1.3 | ¥

ﬂ. “o Dﬁ'ﬂl

Anson aeg! 14,48 1.8 1.3 nn 1.9 L8

Cotion eegi 19.1% 2% 1519 1. ny L

M Balanen 0.9 1.0 101 0.0 0.%8 1,900 0.95-1,0%
m .It “ll‘ 1.“ 'l.?‘ "-“ “o“ "-‘, '.o” 's v ’5

0.n. MANAGER: hRG/KR
EMRET LADORATORIES, 1.




Project:
Vel Mou

Mater Level to Casing:

Casing Height:
Water Level:

1.0, /Casing 1.0t
Casing Voluee:
Date Sanpleds
Fusp Depth:

Pusp Typer

Rate Tine
07-06-88 1h2s
148
1500
15:13

Total Tioe Pusped:
Total %al, Puaped
Casing Displacrnent)
Tise Sant .oty
Sanpleny

Collins Draw

P

nn

1.92

nl" X

(W

421,90 Gal

07-00-68

0o

Downhole Subsersidle Pusp

203787
204330 0.9 b ) 15.0

4 N

1083 6al

2.9

1913

Energy Laboratories, Inc. /RAG/KNS

Uncorrected
Cong

820
90
o




WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project: Collins Draw
SAMPLE 1.D.: Well #4232
Sample Round: [ ] 1"
Sample Dite: 09-08-87 11-12-07
Report Date: 09-29-87 12-%8-0
Saeple Nuaber: 13 -0
Ladi WARCO 18]

MAJOR IONS mg/1:

Ca 0.0
L") 8.0
[N 108
I 18!
€03 0
HCO3 M
504 (1L
€l .0
WL 8.0
08 ¢ 180 C (Caleulated) 983
pH (enits) e
LR |

TRACE METALS mg/1:
As 0.012
LY 0,10
Se EPA Pres, 0,086
Se Filt, Onl

v 0,10
RADIOMETRIC pCi/1:

U i/l 12.80%
.m. ‘0‘
Ra Prec, ¢/- 60
Q.A. DATA:

haion aeql 19,54
Cation eeq: 0.9
ML Ralancer 0. %%
WYOER A/C Wl 4.9

0.007
(0. 10
0.062

.10

W9
'“‘,
AN}

n.e
A
1.0
4..‘

@.A. MANAGER: Rual K

ENERGY LABORATORIES, INC.

"
01-05-88
0-21-00

8-0120
il

0.2
LA
i

W
@82
N
101
147
1,49

0.100
.10
0.020

(.10

nm
M.
‘15

an
an
0. %

,D“

"

03-02-08 04-04-00 05-05-08
03-20-06 05-23-80 05-29-80 0b-13-B0 07-19-68 | Range
BE-108)  B-3IR2 W30

il

”0‘
i
10
197

Se!
(Y
82
§8.0
1249
'o‘.

0114
.10
0.004
0.02)
(.10

M.3%
1.3
39

1
1.6
0. 999

0.0}

£l

0.0%
0.0%

il

AN ]
“o
10

W
L
a0
0.0
1
.9

0.0N
.10
0.004
0,038
(0,10

1.0
n
10,1

nn
L N
0. 984

(A L]

06-02-88 07-04-80 Det. Limit
00-0917  B-710
Ll £
N 0.0%
;" .l..
.4 0.0%
I 10
¢ 010
i 0.10
A 0.%
N (AL
n.e 0,08
1084 1.0
.9 1=
na
0.0 0,001
.10 .10
0010  0.008 0.001
0.030 0.0 0.001
.10 010
1,067 0,003
109 .20
S.4
1.9
1.8
."“ .'”"‘”
L S0



Project:
¥ell Mo

Nater Level Yo Caslngt

Casing Height:
Nater Level:

1.0 /Casing 1001
Casing Voluanr
Date Sanpled:
Pusp Depth:

Pusp Typnt

bate Liee
07-06-88 1028

193
16103
1611
16,92
11109

Total Tiee Pespet:
Totel Sal. Puapad
Casing Displacenent)
Tioe Saapled:
Senplen:

Collins Draw

m

"o '

a2

ne

L

22,3 Gal

0)-04-68

00’

Dowshole Subsersible Pusp

eler fate (1] Tesy
204850

205000 12.% I -] 15.3
209350 10.9 LN )| 15,3
200498 M .05 6.9
205950 1.1 18 H 15,2
206038 12,4 e 15.9
100 Min

18

b A 1)

17408

Energy Laboraturies, Inc, /RAG/KRS

Uncorrected

1000
1000
1080
1080
1050



WATER ANALYS1S REPORT - CLEVELAND CLIFFS

Project: Collins Draw
SAMPLE I.D.: Well #4233
Sanple Round: " "
Sample hitn: 09-08-07 11-12+0)
Report Date: 09-29-87 12-20-0)
Sanple Nusber: "W -0
Lab: WANCO (18]
MAJOR IONS mg/l:

Ca 9.0 "n.9
% “o 1.9
[ 102 120.0
K 1% e
€03 ] 0
KO3 883 27
S04 38 bbb
4] .0 .2
UL 840 108
785 0 100 C (Calculated) 54 1508
pH (units) .y N
s -y

TRACE METALS mg/1:

L) 0.420 0.010
L1 0. 10 .10
Se EPA Pres, 0.04% 0.118
Se Filt, Oaly

v (0. 10 .10
RADIOMETRIC pCi71:

U tag/h) .05 10w
Kalde ”e "W
.. "“l (T8 ‘u‘ ‘-‘
Q.A., DATA:

Mios aeq: 1.8 2%.03
Cation eeq: 1. % Wn
W Nﬂ“l .-m 'c.”
DER ML N 8.0 1.0

0.A. MANAGER: RR%/KK

ENERGY LABORATORIES, IN.

"

01-05-80 03-03-00 O04-04-48 05-05-68 00-02-88 07-0e-68 Del.Linit
03-24-80 05-29-80 05-25-80 04-13-60 0)-19-08 & Range
80-5912  80-3912 80011

01-27-88
88-012)
Ll

.4
A
13
n

el

30.2

i
1491
T.08

(Y
.10
0.026

@.10

131
m.s
(N

B
W2
(B

L8

00-192%
il

ny
10.0
127
29

m
N
N
1
.

0,08
(0. 10
o0
0.0
.10

100
(YN |
0

W
nw
‘l.”
.‘C“

88-3793

18]

0.013
0.020

Ll

nay
10.0
112
m

T8
na
.0
1120
n

0N
(.10
'0“
0.0
W.10

L A}
m
N2

Bnn
B
1.7
*' ;‘

18]

0.013
0.022

18
ny 0.0%
9.0 0.01
13 0.0%
301 010
0 010
b2 0.10
ee .50
“" 0.10
19 0.0%
Y 1.0
1.9 =14
M
0.0%2 0,001
.10 0.0
0.002 0.001
0.016 0.001
.10 010
5607 0.000)
" 020
R
nn
ne
.c'“ .oﬁ"c”
1L 5



Project: Collins Draw

well Mo m

Nater Lovel to Casing: 7071

Casing Height: N '

Nater Leveln R

1.0 7Casing 1002 s

Casing Voluse: Q238

Pare Semplet: 07-04-88

Pusp Depth: (I8

Puap Typet Dowahole Subeersible Pusp

Uncorrected

Rate Tist Reter Rate ot Teng Cond

07-06-88 1% (R Y3
12:03 177500 13.4 .% 137 1
112 11m 1.7 1.4 15.3 1030
1 1779% ! 1.5 15.4 1020
130 1820 1.4 19.8 1020
$134 178310 7.60 ! 1360 .

Total Tiee Pusped: 8 M

Total Gal. Pusped " 6l
Casing Displacenent: P 3
Tioe Sanpled: 1318

Semgler: Eoargy Laboratorios, lnc, /RAG/KRS




WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project: Collins Draw
SAMPLE 1.D.: Well #234
Sasple Rownd: " (N
Sample hate 09-08-87 11-12-0)
Report Date 09-29-67 12-20-0)
Sanple huaber: % 000
Labi (L) 18]
MAJOR IONS mg/l:

G 150 na
N 6.0 i
(N 108 108.0
r i 280
(41} 0 0
[ S| W %)
S04 ) 520
4} 0.0 n.4
LU 7.0 102.0
T8 ¢ 180 C (Calewlated) "2 1220
PN tunity) iNT .19
WS -y

TRACE METALS mg/1:

[ 0.088 0. 008
L] .10 .10
Se [PA Pres, 0.023 0.300
$e Filt, Oaly

v M. 10 .10
RADIOMETRIC pCi/1:

0 g TN TR P LT
Ralle 2.0 1204
Ra Prac, o)+ tN .2
Q.A, DATA:

Mion seq! 1.0 0.4
Cation oeq: nn 2.4
Ve bl 0.5 um
LA TR T .10 L1

0.A. MANAGER: Roalru(

ENERGY LADDRATORIES INC.

B

"

01-06-88 03-03-80 O4-04-88 05-03-00 06-02-88 07-06-08 Det.Linit
03-20-88 052980 05-25-00 O4-13-08 07-19-08 & Range
8379 BO-3911  BE-001Y B2

01-27-88
W01
Bl

na
L
.4

(LM
s"’
9.
a4
N

0.1
.10
0.3%

.10

nn
wn
(8 4

L1

80-192
Ll

0.0
W
102
195

W
3
108
1223
LN

00“'
.00
0.4%
.lm
w0

1.9
.
e

I A M
L}
10

L8 L)

18

0.5
0.7

Bl

.0
5.0
108

5.7
"
..
.2

Lo

18]

0.819
o

il

L 0.0%
L 0.01
100 0.0%
H{H (A
(N 010
" .10
1Y) 0.5
Wi 010
”.e 0.09
nun 1.0
LQ =14
we

000 0.001

.10 0.10

.lm .l“‘

om0

0.0 .10

0.2 0,000
0! 0.2
11

1"

nn

..N .o”"-”
N 4.9



Project:
¥ell Moy

Nater Lovel to Casinge

Casing Meights
Nater Level:
1.0 /Casing 1.
Casing Voluee:
Date Sanple:
Foap Depthy
Pusp Typei

hate
01-04-88

Collins Draw

Tine
11100

1102
Haild
Hade
hu

Total Tioe Pasped:
Total Gal. Puapesd

Casing Displacesent:

Tioe Sanpled:
Samplen:

M

ns -

ll” ¥

.

W

423.9 Gl

07-06-88

W

Downhole Subaersidle Pusp

Reter fate o
200800

200889 Q.5 en
01260 . { B
PO 0.0 6.
201890 0.9 g.ed
“H Nn

1090 Bal

1.9

1

Energy Laboratories, Inc,/RaG/KR§

1.3
e
15.1
12

Uncorrected
(ong

"
%0
1000
1028



WATER ANALYS1S REPORT - CLEVELAND CLIFFS

Project: Collins Draw

CAMPLE 1.D.: Well #237

Sanple Round: i " N " [} "

Sample Date: 09-08-87 11-12-07 O0l-0a-88 03-03-88 O04-04-88 05-05-00 04-02-04 37-04~88 Det. Limit
keport Dater 09-29-87 12:28-0) 01-27-88 03-24-88 05-2%-00 052908 0b-13-80 07-19-88 |} Runge
Sanple Nuater: 06 E7-04704  BE-013) 861927 B-3N9S  BA-SOI0 B3RO #8-8713

Lab: wANCO 18] 18] 18] ELl 18} @l 18]

MAJOR I0ONS mg/l:

Ca .0 33 %) 8.9 104 13 0.0%
L 30 % 67 N 1.1 13 0.01
L 18 ie i 1 13 146 0.0%
X 2% s % W n 2 040
£od 0 0 0 0 0 0 0.10
KO3 T 0 LH 894 1 T8 010
$04 %00 b | e 0 m % 0.%
4] 1.0 n.e 3.3 0.8 u .3 0.10
WA 107 10% 0.6 12 103 108 0.0%
T08 ¢ 180 C (Calculated) 1148 130 133% 1900 18 1648 1.0
P tenits) 8.08 B | R0 0.08 .9 LN 1=\
m L d ' 2’.0

TRACE METALS mg/l:

by 0,220 0.027 .02 0.082 0.09% 0.03% 0.001
L}] .10 Q.10 W10 .10 (0,10 0. 10 0.10
Se EPA Pres. 1,420 0. 481 0.29 0.0M 0.04% 0.028 0.03) 0.02% 0.001
$e Frlt, Oely 014 0.09% 0.07% 0.07% 0,083 0,001
v 0.1% .10 .10 W0.10 0.1 .10 0.10
RADIOMETRIC pCi/1:

v teg/l) .08 151 1.3 BN.0M 7.8 20,93 o000
Rallk 123.0 182.0 193¢ M. 1) pA] ) 0.20
K Prec. ¢/ 8.} LY AN \) 8.2 1.8

00 Ao D“T‘l

Mnion seq! % 23, % 20,80 3 0.5 8.9

Cation eeg: o ue .38 PN 1) .0 0.2

0 Balencn (R M) 1.08) W m 0.984 0 0. 976 0.95-1,08
WER A0 LY L 1.8 1.5 8 ) 0.0 1.2 -4

@.A. MANAGER: Rub)k'l(
ENEREY LABDRATORIES, INC.



Project:
well Mo

Nater Lavel to Casing:

Cosing Maighty
Nater Levely
T Casing 1,
Casing Voluae:
Date Sampled:
Poap Depth:
Pusp Typn:

Rate
01-00-08

Collins 9raw

Tiee

13:2%
1ha
1404
3

Total Tioe Puapeds
Total Gal. Puaped

Casing Displaceent:

Tioe Sanpled:
Sampler:

W

1} Y

W

W%

Ll

421.3 Gl

070088

0

Downhole Subsersibie Pusp

Reter fale i
178320

800 n.a2 14
176980 136 1.4
17950 15.4 .48

12 N

Lis0

PN

{13 Y

Evergy Lodoratories, Inc. /RAB/KRS

15.4
15,3
"0.

Uncorrected
(end

1200
1340
1510



WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project: Collin: Draw

SANPLE 1.0 238
Sanple Date 07-0%-88
Report Date: 07-20-88
Date Recelved: 07-07-88
Sasple Nusber: §8-8721

Trace Metals g/l
Se Filter only 0.009
HNO3 0.012

0.0, mawastns RA G /KK

Energy Laborateries, Inc.

239
07-0%-88
07-20-88
07-07-88
88-8720

0,001}
<0.001

40
07-05-90
07-20-88
07-07-80
86-872%

0,001
0,001

230M
07-07-88
07-20-88
07-08-08
LR FL

0,001

Det, Lisit

0.00



Project: Collins Draw

ell W

Water Level to Casing

Casing Neaght:
Nater Levelt
'...Mh. 1.0
Casing Voluae)
Date Sanplety
Fuap Depth:

Punp Type:

bate line
07-0%-88 12140
1102
13:02
1L
i

Total Tiee Pusped:
Total Gal. Pusped
Cosing Displaceaent)
Tiee Seaplety
Sanplern:

W wm

L

.a

W3

wse

4084 Bal

0)-05-88

W

Downhole Subsersidle Pusp

Beler Rale ]
mn

19730 " LM
197798 N R
190480 n 1.08
198210 0.0 Al

Sanpled

% n

im

L

1%

Energy Ladoratories, Inc./RAG/KRS

L

1.8
‘,l‘
15.8
5.4

Uncorrected
ond

m
3
w2
N




CLEVELAND CLIFFS - DOWIHOLE SAMPLING REPORT

Project: Collins Draw

well Moy 239

Water Level to Casingr  30.21

Casing Frighty r

Nater Level: %

1.0, /C28ing 1.0 4By /%

Casing Veluse: 445.7 Gal

Date Sanpleds 07-05-88

Pusp Desth: 400

Puap Type! Dowahole Subssrsible Pusp

Ungorrected

Date Tise Heter Rate L] Teap Cond

07-05-88 14108 198876
11 199930 5.0 1.18 19.8 L1y
LT 199265 10.8 1.5% 19.7 8
19115 199593 9.9 7.5 1.1 2%
19:37 159790 8.9 1,49 15.1 45

15:38 199794

Total Tine Pumped: 93 Min

Total 6al. Pusped 918 Gal
Casing Displaceaent: 2,06
Tine Saapled: 15+ 30

Sampler: Enerqy Laboratories, Inc. /RAG/KRS



Prouject: Collins Draw

Well No:

Water Leve. to Casingt
Casing Height:

Nater Level:

1.0, /Casing 102

Casing Yoluse:

Date Sampled:

Pusp Depth:

Pusp Type!

bate Tise

07-05-88 10146
10150
124
1139
11:5%
12:18
12129

Total Tise Pusped:
Total Gal. Pusped
Casing Displacesent)
Tine Sanples:
Sangler:

20 W)

78.83

3050

75.33

485'/%"

417,08 Gal

07-05-88

400

Downhole Subsersible Pusp

Heter Rate (L}
172908

172510 .n
172810 8.8 8.08
172913 9.4 8.12
173090 8.9 wn
173292 8.8 1.7%
173380 8.0 7.86
Sanpled

91 Min

871

2,08

¥ iks)

Enerqy Laboratories, Inc./RA/KRS

Tesp

15,8
14,8
1.3
14,6
15.1
.3

Uncorrected
Cond

210
210
0
0
219
U9



Project: Collins Draw

¥ell Mo 230 (sM)

Nater Level to Cising: 75,00 -

Casing Height: 2.8

Nater Level. 12,2

T.0./Casing 1.0.: 2079

Casing Yoluae: 201.8 6al

Date Saspled: 07-07-88

Pusp Depth: 200°

Pusp Type: Downhole Subaersible Pusp

Uncorrected

Date Lise Heter Rate o Tesp Cong

07-07-88 12141 173380
12:43 173395 1.5 1.4 15.3 Y0
13:01 173450 L1 1.43 17.1 u2
.28 173480 I 1.4% 20,5 3863
13143 173497 1.0

15145 173497 .

16:12 1735 1 1.4 19.6 399
16:43 173600 0.94 1.47 20.9 199
17109 173622 1.0 A 21,0 400
1o 173627 10

07-06-88 16:21 180297
16:54 180327 8.06 16,4 680
17108 180333

07-07-88 13135 180330
110 160430 .73 16.9 N
1430 180454 1.9 19,2 (2

Total Tise Puaped: 220 Min

Total Gal. Puaped 41 Gal
Casing Displacenent: 219
iiee Sanpled: 1h3

Samplery Energy Laboratories, Inc,/RAG/TRT
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WATER ANALYSIS KEPORT - CLEVELAND CLIFFS
Collins Draw
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Project: Collins Draw

Wel) wo:

Nater Level to Casing!
Casing Height:

Nater Level:
T.0./Casing 1.0.1
Casing Yoluae:

Date Saspled:

Pusp Depth:

Punp Type:

Rate Lise

07-06-88 1158
8:03
08:23
08:47
09:04
09:23
09156
10:18
10340

Total Vioe Pusped:
Total Gal, Puaped
Casing Displacenent:
Tioe Saepled:
Samplen)

FLIERY L

$7.63

2.00

35,63

485'/5°

437.9

07-06-688

400

Downhole Subsersible Puap

:
E

199798
199833
199964
200111
200199
200307
200494
200626
200735

2TIBS5S>

- 0O AR oo~
- & = & 8 - -

162 in
937 Gal
1.93
10140

Energy Ladoratories Inc./KRS/RAG

L)
8.02
1.9
8.03
8.02
8.02
.02

Teap

13.0
14.0
14.3
142
14.2
LY
14.3

Uncorrected
Cond

pik
231
2%
293
Y
270
m



WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Projects Collins Draw

SAMPLE I.D.: Well #260

Sasple Round: [ ] 12 M 1" " 1"

Sanole Date: 09-08-87 “11-12-87 01-05-88 03-02-88 04-04-88 05-05-88 06-02-88 07-04-88 Det. Limit
Report Date: 09-29-87 12-28-87 01-27-88 03-24-88 05-25-88 05-25-88 06-13-88 07-19-88 & Range
Sanple Nuaber: 07 67-14705  B8-0118 88-1934 B89-3796 B8-5917  69-5921 @0-8714

Lab: HANCO ELl EL] ELI EL! EL] Ll EL!

MAJOR IONS mg/1:

Ca 29.0 354 32.8 2.8 41.2 3.2 0.0%
N 40 % | 34 3. L9 Ld 0.01
Ni 100 108 107 99.7 103 94.0 0.0%
K 169 U9 2% 146 165 164 0.10
€03 0 0 0 0 0 0 0.0
KCO3 23 458 M2 451 401 187 0.10
S04 90 92 e W m b1 0,90
¢l 39,0 28.7 2.6 2.4 a1 250 0.10
NEA M) 92.0 18.0 0.8 70,2 6.4 49 0,08
05 ¢ 180 € (Calculated) n 1166 967 954 989 897 1.0
pH funits) 7.00 8.0b 1.63 7.87 1.84 1.3 1=14
K2§ - ¢ 3.4 "
TRACE METALS mg/1:

ks 0.007 0,005 0.012 0.00% 0.012 2.026 0.001
Mo (0,10 0.10 €0.10 (0. 10 .10 €0.10 0.10
Se EPA Pres, 0.060 0,176 0,032 0.007 0,006  <0,001 0.011 0,002 0,001
Se Falt, Only 0.014 0.012 0.008 0,009 0,007 0.001
Y 0.10 €0.10 .10 0.10 .10 0.10 0.10
RADIOMETRIC pCi/1l:

U imgrh) 1.09% %502 4,799 2,721 1,307 0.820  0.0003
Ra226 $9.0 197.4 170.7 162,3 139 130 0.20
Ra Proac, v/+ %7 3.6 3.6 ) 10,2 10.4

QRQ.A. DATA:

Anion aeq! 17,03 19.22 13,45 19,39 19,09 13,92

Cation aeq: 16,59 10.73 13.64 19.10 5.1 13,82

A/C Balance: 1,027 1,026 1,001 1.017 0.998 0,977 0,95-1.0%
WYDER A/C Bal.) 1,3 1.9 0.0 -0.82 0.07 110 =5 - %

@.A. MANAGER: Rf\g/i(p(

ENERGY LABORATORIES, INC,




Project: Collins Draw

Well No:

Water Level to Casing:
Casing Meight:

Nater Level:

1.0, /Casing 1.0.3
Casinn Yoluae:

Date Suapleds

Pusp Depth:

Pusp Type:

Date Tise
07-06-88 13107
13126
146
14:02
14114

Total Tiee Pusped:
Total Bal. Pusped
Cosing Displaceasnt;
Tioe Saspledy
Sampler:

260
76.88
L%
LATE
4857 /4,33
4.9 qal
07-06-68
(1)

Downhole Submersidle Fusp

202618
203069
203250
20395%
203685

b4 Rin
1069 6al
LY
1l

Energy Laboratories, Inc./rAG/KRS

2.9
12.9
13.9
1.4

19,3
15,6
15.6
16,8

Uncorrected
Cond

m
800
820
900



WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project: Collins Dr s
SAMPLE 1.D.: Well #276
Sanple Round: 1 12
Sasple Date: 09-08-87 11-12-87
Report Date: 09-29-87 12-48-8)
Sasple Nuaber: 10 87-1400)
Laby (ELIN EL]
MAJOR IONS mg/1:

Ca 21,0 91.0
L] 5.0 1.3
ki 103 10
K 169 21
co3 0 0
KCO3 427 %81
S04 2% 12%
Cl 38.0 36.3
LU 96.0 103
708 ¢ 180 C (Calculated) 1018 1586
pH (units) 7.6% 1.49
H2§ - ¢

TRACE METALS mg/1:

As 0.350 0.292
No (0. 10 €0.10
Se EPA Pres, 0,43 0.034
Se Filt, Only

v 0,10 0,10
RADIOMETRIC pCi/l:

U (ag/1) 20,833 13,280
RaZ2b 2.0 13,1
Ra Prec, ¢/« 9.4 1.8
Q.A. DATA:

Anion seq! 17,46 25,67
Cition seq: 16,93 26.40
A/C Balance: 1,034 0.972
WYDEQ A/C Ba). 1 “1.5 1.40

Q.A. MANAGER: K /) (*/KK

ENERGY LABORATORIES, INC.

LR
01-05-88

88-0121
£l

1
4
194
28

619
840
W6
103
19135
1.5

0,203
(0.10
0.023

(0,10

5.30
1193
.l’

20.%
29,41
0.9%%

.1

"

"

03-02-88 04-04-88 05-05-88
01-27-88 03-24-88 05-25-88 05-25-08 06-13-88 07-19-88 & Range
86-6922 88-971°

88-1852 88-3197
EL] ELl

Y
15,0
148
278

699
854
2.1
120
1936
L.

0.119
0,10
0,020 0.010
0.028 0,019
(0. 10

B.166
1623
10,9

30.06
9.4
1,02
“1.04

88-3918
EL]

121
1.6
140
MY

821
832
20.8
6.0
1879
1.63

0,045
(.10
0.00%
0,011
(0.10

Lan
1288
na2

2.‘ l°
nu
0,992

0.4

1"

06-02-68 07-06-88 Det.Linit

ELl

EL1

101
14,0
W]
29
0
%1
691
3.1
85.0
1648
1.4
2.8

0,034
(0.10
0,009
0.013
0,10

3048
1081
0.3

0.9
nu

0003
0.01
0.05
0.10
°ll°
0.10
0.50
0.1
0.05

loo
1-14

0,001
0.10
°0Nl
0,001
0.10

0.0003
0.20

04'7. VI”.llos

L3

IR



Project: Collins Draw

Vell Mot

Nater Level to Casing:
Casing Keight:

Water Level!

1.0, /Casing 1.0.1
Casing Voluse)

Date Saapled:

Pusp Depth:

Pusp Types

Date Ting
07-06-88 12403
12128
12:42
1190

Total Tine Puaped:
Total Bal. Pusped
Casing Displacenent:
Tioe Sanpleds
Sanpler:

27

3.2

2.5

0,67

485 /4.33°

318.9

07-06-88

400°

Downhole Subsersible Pusp

Beter Rate o Tesp
201935

202288 128 2 15.8
200433 8.8 16.1
20260% 4 16,7

M:‘N
=

Q!

-

57 Min

670 Bal

21

13100

Erergy Ladoratories, lnc,/RAG/KRS

Uncorrected
Cong

1o
1050
1080



WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project: Collins Draw
SAIPLE 1.D.: Well #277
Sasple Round: 1l 12
Sisple Date: 09-08-87 11-12-87
Keport Dates 09-29-87 12-28-§7
Sanple Nuaber: 18 87-14706
Lady WANCO ELl
MAJOR IONS mg/1:

Ca 15,0 1.7
" .0 4
Ni 58 19
K 48 249
€03 0 0
HCO3 42 HH
S04 426 480
€l 32,0 8.7
KHe (X) 92.0 86,0
TOS ¢ 180 C (Calculated) 918 1156
pH funits) 1.00 8.03
H2S - ¢

TRACE METALS mg/1:

As 0.114 0.02%
Mo 0.10 €0.10
Se FPA Pres, 0434 0.184
Se Filt, Only

v 0,10 (0,10
RADIOMETRIC pCi/l:

U (ag/1) 18,156 9.738
Ra226 8.0 14,7
Ra Prec, ¢/« 46 3,2
Q.A. DATA:

Anion seq! 16,09 19.2%
Cation aeq: 15,97 18,93
A/C Balance 1,044 101
NYDEQ A/C Bal. 2.1 0,84

@.A. MANAGER: R,qﬂ//\/;(

ENERGY LABORATORIES, INC,

"

01-05-68 03-02-88 04-04-88

0 -89
88-0122
£Ll

2.2
32
104
29

L11]
403
.9
80.2
11
LN

0.32!
.10
o.ws

(0,10

10,891
206.1
MY

16,93
17.%
0.9¢7

1.66

"

LK
05-05-88

03-24-88 05-25-88 05-25-68
88-3798  88-5919

B8-18%54
ELI

2.9
37
i
180

HY
UM
2.2
93.0
1138
1.%8

0.119
0.10
0.033
0,054
0. 10

10,€87
.2
(N

1.9
1,75
1.on
.93

ELl

0,031
0,047

EL!

26,1
3.9
10
20

L1}
81
2.4
76.8
1186
1,85

0.197
(0.10
0.011
0.022
(0.10

1.542
268
143

1.9
1.9
1,029
<12

"

06-02-88 07-06-88 Det.Linit
06-13-88 07-19-88
68-4923  88-6714

18}

0.017
0,034

EL]

26,3
.6
104
233

0
2
473

26,0

82,0

1188

LN

.0

0.041
(0.10
0. 004
0.026
0.10

7. “e
49
194

17,34
16.10

b Range

0.0%
0.01
0,05
0.10
0.10
0.10
ol”
0.10
0,05

1.0
=14

0.001
0.10
0.001
0.001
0.10

0.0003
0.20

0,956 0.95-1,0%

L

-4



Project: Collins Draw

Well No:

Nater Level to Casing:
Casing Height:

Nater Level:
T.0./Casing 1.D.:
Casing Voluwe:

Date Saspled:

Puep beptn:

Pusp Type:

Date Tine

07-06-88 1435%
15:37
16:04
16:17

Total Tiee Pusped:
Total Gal, Puaped
Casing Displaceaent:
Tioe Saspled:
Sasplery

n

73.43

3.5

70,13

48577430

3174

07-06-88

LIS

Downhole Subsersible Pusp

Heter Rate oH
179530

179950 10,0 1.82
180150 6.1 7.68
180250 7.6% 1.8
82 Min

120 6al

20

16117

Energy Laboratories, Inc./RAB/KRS

16,1
15,7
16.9

Uncorrected

Lond

1010
1090
1080



WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project: Collins Draw
SAMPLE J[.D.: Well #2287
Sasplc Round: 1 ?
3ample Date: 09-08-87 11-12-87
Report Date: 09-29-87 12-28-87
Sasple Nusber; 110 87-54708
Lab: WANCO EL)
MAJOR IONS mg/l:

Ca 6.0 12,2
(" 4“0 37
Na 19 140
K 168 256
£o3 0 6.9
HCO3 500 593
S04 350 426
€l 3.0 35.9
MHL (X)) 92.0 9.0
T0S @ 180 C (Calculated) 886 un
pH lunits) 8.04 g.40
H2§ » g

TRACE METALS mg/1:

As 0,042 0,085
Mo 0,10 0,10
Se EPA Pres, 1,050 0,062
Se Filt, Only

v 0.3% 0.10
RADIOMETRIC pCi/1:

U (g/1) 14,077 15,94}
Ra22 94,0 340,2
Ra Prec, ¢/« 1.3 w
R.A. DATA:

Anfon aeq: 16.50 19.84
Cation seq: 16,49 20, %0
A/C Balances 0.989 0.968
NYDER A/C Bal.d 0.97 1,84

0.A. MANAGER: RAY/KK

ENERGY LABORATORIES, INC,

(N
01-06-68

880133
Ll

17.1
‘03
187
m

(M

i

103
1591
LA

0,054
10
¢, o2

.20

8,802
805.1
6.1

24,04
.0
0.98

01‘.

"

LN

03-03-88 04-04-48 05-05-88
01-27-88 03-24-88 04-08-88 05-25-88
88-1928 88-3799 68-3920

EL] 48|

1.9
4.2
i

6%
67
28.2
n
1641
8.25

0,034
(0.10
0.110 0147
0.1 014
0.10

15,31
MR
b7

25.0%
8.0
0.991

L

ELI

‘50‘
47
178
394

48
698
26.%
103
1173
8.28

0.0%8
(0.10
0123
0117
0.10

11,785

629
.5

2.9
wy
0.983

“"

1"®

06-02-68 07-06-86 Det.Linit
06-13-88 07-19-88

86-6924
ELl

0,165
0,197

88-e717
£l

A
A
170
402

0
643
630

3.4
100

1739

.23
8.8

0.061
0,10
0.169
0,204
0.10

13,600
HA ¥
.3

25,0
8.9
0,967

L

k Range

0,05
0.01
0,05
0.10
0.10
0.10

0.001
0.10
0,001
0.001
0.10

0.0003
°l 2°

0.95-1.,0%
4 - 08



Project: Collins Draw

Well Noi 283
Water Level to Casing: 74,65
Casing Height: 3,04
Water Level! 11,65
1.0./Casing 1.0.: 485 /4. 33"
Casing Voluse: 316.2 Gal
Date Sampled: 07-06-88
Pusp Depth: 400
Pusp Type: Downhole Subsersidle Pusp
Uncorrected
Date liae Beter Rate L Teap Cond
07-06-68 09:47 174288
09:55 174710 2.1 8.48 I 1009
10:04 175040 3.7 . 15,9 1090
10:20 17954% 1.0 8.45 14,6 1000
10:28 175819 AL 8.4 19.3 1080
Total Tiee Poaped: 41 Min
Total Gal. Pusped 1527
Casing Displacenent: 4“8
Tioe Saspled: 10128

Sanplery Energy Laboratories, Inc./RAG/KRS



WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project: Collins Draw

SAMPLE 1.D.: Well #28%5

Sanple Round: 1 ” " " " 1"

Sample Dat: 09-08-87 11-12-87 01-06-88 03-03-88 04-04-88 05-05-88 06-02-B8 07-06-688 Det,Liait
Report Date: 09-29-87 12-28-67 0i-27-88 03-24-88 04-08-88 05-25-88 06-)3-88 07-19-88 & Range
Sample Nuaber: ML OB7-14707  @6-0136  89-1929 86-3800 RE-5921  88-492%  69-8218

Lab: NANCO 18} EL) ELl ELl ELl EL) £l

MAJOR IONS mg/1:

(s 36,0 8.2 95.2 9.5 9.5 8.0 0.0%
L] 5.0 8.9 9.4 10.4 10,7 9.9 0.01
LT 102 127 138 140 4] 130 0,05
K 176 29 by % ba ki 290 0.10
cod 0 0 0 0 0 0 0.10
HCO3 (1] 97 81 881 602 s 0.10
S04 W 648 84 139 703 659 0.%
€l 96.0 2.4 2.0 33 38.0 3.4 0.10
NHd (W) 109 109.0 §9.0 12 3.0 93.0 0.0%
108 € 180 C (Calculated) 1006 1448 1689 1760 1699 1621 1.0
pH (units) 1.2% N 1.59 1.73 1.62 1.9 =14
H2§ » ¢ 17,6

TRACE METALS mg/1:

s 0,900 0.234 0,206 0,054 0.148 0,080 0.001
Mo 0.10 (0,10 0.10 .10 0,10 €0.10 0.10
Se EPA Pres, 0,032 0,006 0,023 0,033 0.028 0,030 0,087 0.021 0,001
§e Filt, Only 0,079 0,084 0.098 0.1¢7 0.082 0.00}
v .10 0,10 0.10 .10 0,10 0.10 0.10
RADIOMETRIC pCi/l:

U tsg/) 2200 12,618 1571 13,609 9.73 8.267 00,0003
K226 109 1094 1 1079 1081 [ TH 0.20
Ra Prec, ¢/« 1.8 9.8 8.2 10,3 0.6 N2

G.A. DATA:

Anion aeq: 19.3% W0 .11 a2 2.9 M0

Caticn aeqe 10,46 2.0 1.9 .71 2.8 .8)

A/C Balance 103 0,981 1,00 1.019 0.991 0,970 0.95-1.0%
NYDEQ A/C Bal 2 .32 1.9 “0.37 -0.93 0.4% LSl <8~ 48
Cale TOS og/1s 1468 1689

T8 A/C hals 0.93% 0.92¢ 0.90-1.10
@.A. MANAGER: Raa/f(/(.

ENERGY LABORATORIES, INC,



Project:

Well No

Water Level to Casing:
Casing Height:

Water Level:

1.0, /Casing 1.0.2
Casing Voluse:

Date Saspled:

Pusp DBepth:

Pusp Types

Rate Tiee

07-04-68 1158
8108
08129
08:49
09108
09125
09140

Total Tise Pusped:
Total Gal. Puaped
Caning Displacesent:
Tioe Saspled:
Samplery

85

nn
.47

70,9

465° /4,33
MR
07-06-88
Ww'

Downhole Subsersible Puap

Beter

173423
173688
173820
173967
174070
14189
174275

102 ain,
452 qal.
.06
09140

Energy Laboratories, Inc, /RAG/KRS

Collins Draw

fate

9.3
bt
6,13
8. 06
6. 0%
6.0

L

1%
1.4
7.0
1.4
1.4%
.98

Lesp

12,9
14,0
1.3
L]
14,3
161

Uncorrected
tond

%
800
790
%0
80
%0



