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Mr. Richard Engelmann
Land Quality Division
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Gentlemen: 4 <>
,
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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, i.e.,

pre-mining, post-mining (pr e-H,5), 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 the H,5 treatraent of the groundwater in
1987. The report will be the basis for a fomal request from Cleveland-Cliffs,

~o that the agencies determine that groundwater at the site has been adequately
@ restored and that we be allowed to proceed with final project temination.

Se We have been informed that the DEQ is losing Kim Clarkin and that new !*C employees 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 '

-o meeting between Cliffs, its partners, the DEQ, and the hRC will not be )
8 feasible until late Augt.st or early September. Accordingly, a tentative date i

R@ of September 7 at 9:30 a.m. in Cheyenne has been set. This set-back 1oe represents a potential problem for Cliffs if a decision cannot be made by t i
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Mr. Richard Engelmann -2- 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. I believe we all have a goal of seeing this work done
in 1988, if the DEQ agrees the groundwater restoration work is adequate.
Therefore, your cooperation is requested in seeing that we address the issues
before us as promptly as possible.

Very !ulyyours,

' C
Gar .Ahd
Man ger-Western Division

GDA:ms
Enclosure
xc w/ enc 1: H. F. Straw

D. H. France
A. Roeger
P. W. Cain
W. D. Robison .

T. C. Levan
T. E. Louderback

w/o encl: R. Wood (DEQ)
R. A. Garling

I

:

I

1
1

,

b

,

|

.

_ . _ . _ _ _ . _ _ __ _. .__ _ . . . _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _



,
-

, , ,
*

. -
,

..

'.

WATER ANALYSIS REPORT - CLEVELAND CLIFFS
,

Project: Collins Draw

SAMPLE I.D.: Well 40190
Saep10 Rounds il 12 03 14 45 06

1

; lasple hte: 01-08 17 11 12-17 01 06-80 03 03-88 04 04-81 05 05-80 06-02 10 07 06 80 tet.llelt
lepert late: 09 29-17 12 20 17 01 27 88 63 24 80 05-25 81 05 25 81 06 23 88 07 19 88 6 Fange

$4*ple 16eebers il 17 14619 88 0133 881924 88 3790 M 5909 88 6915 88 1708
Lab WAnCO ELI EL) (L! (LI (LI (L1 ELI i

i
t

| MAJOR IONS mg/1
j Ca ).0 12.7 f.3 7.8 8.6 9.6 0.05

Rg 5.0 5.6 3.0 2.8 3.1 3.7 0.01 i

1 Ma 91 140 111 110 lit 125 0.05
1

K 211 400 312 253 343 346 0.10 .

C03 150 17.3 20.7 23.5 20.1 14.5 0.10 !

j HCO3 441 617 662 641 642 682 0.10 1

!

$04 372 564 317 412 440 til 0.50
2

] Cl 53.0 48.7 44.9 29.1 39.5 36.7 0.10

1664 110 127 121 104 til 105 !!! 0.05 4

IDSI100ClCalculatedi 95 2 1545 1343 1305 1429 1510 1.0

pHinatts) 8.57 8.73 8.8) 8.90 0.83 0.67 114 :

14.4

|
N2$ - g

~

TRACE NETALS mg/1: ,
*

At 0.065 0.lll 0.125 0.063 0.120 0.096 0.001
;

Me (0.10 (0.10 <0.10 (0.10 (0.10 (0.10 0.10

i le[PAPres. 1.420 0.077 0.179 0.248 0.3M 0.326 0.434 0.260 0.001 i

1
SeFilt.Only 0.530 0.557 0.715 0.729 0.636 0.001

V (0.10 0.40 0.50 0.40 0.10 0.30 0.10

h
'

; RADIOMETRIC pCi/1:
U let/II 13.123 11.066 10.094 16.651 13.322 14.400 0.0003 |

r

j Ra226 65.0 630.6 432.6 631.4 473 714 0.20
,

: la Pret. */- 6.1 7.9 52 6.9 10.7 24.4

l
1 0.A. DATA:

<

AalDesett 19.54 25.12 21.08 20.74 21.47 22.73 !

Cationset 21.59 26.29 20.96 20.32 22.16 23.62 i

A/Clal6*(el 0.905 0.955 1.006 1.021 0.169 0.962 0.95 1.05 |

W1 M I Alt bl.1 4.91 2.20 0.29 1.02 1.50 1.92 5 +5
*

k KK. (Q.A. MANAGER 4
1 Ein(Ill L6804610Rit$ thC.
1 ;

;
;
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|
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CLEVELAND CLIFFS - DOWNHOLE SAMPLING REPORE !
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Project Collins Draw :

,

Well Not 190

j Nat e Level to Casing: 73.71 *

CallagHeight: 3.04 ;*

Nat e Levels 70.67
'

1.D.Itailot1.0.1 485'/5'
CastogVolut 422.6 tal .

Date$4epled: 07 N Bt

|I
Puep lepth: 400' .

Pump Type Do nhole $dowsille Puep |
)

1
'

Uncorrected
'

hit ILat Et.ltf. htt 13 hall (atti
07-06 99 10:30 175929 9.04 12.4 500

. 11:02 176670 23.2 8.99 14.7 920 ',

l 11:15 177005 25.8 8.95 14.7 1810 !

i 11:25 177323 31.8 8.96 15.8 1150 |

| * t.;

b' i

s

; 5

I
i

:| I
I ;

a t

!

i1

1
|

!

!

a

i r

] fetallinePapet 55Rio
'
.

. Total 641. Peetti 1394

CasistDisplueseet: 3.30 :1

j fleelaapled: 11:25 i

leaptwa Eswly Lalorateries, lac./RA8/tts !
'

i
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WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project: Collins Draw

SAMPLE I.D. Well #231
0) #2 03 04 95 66

laapleRound
09-0047 1112 87 034540 03-0240 0444-(I 0545 M 44248 07 N 06 Det.LlaitSaaplelate:
09 29 87 12 2047 012748 Ob2448 05-2544 05 2540 061348 071948 L Range

Repeet late:
laeple haben 62 87 14700 88 4 119 H It31 00 3H1 905910 N4916 04 4709

td WenC0 (L1 ELI (LI ELI til ill EL)

s

MAJOR IONS ang/11
Ca t.0 12.8 14.2 12.3 12.1 10.0. 0.05

Mg 6.0 1.5 1.7 1.7 1.7 1.4 0.0)

Na 93 84.0 86.4 77.8 Il 73.4 0.05

X 163 223 181 146 126 103 0.10

C03 0 3.5 0 0 0 0 0.10

HCO3 219 321 315 312 265 2% 0.10

504 452 til 360 286 31B 2W 0.50

Cl 30.0 21.2 23.5 21.1 20.1 19.1 0.10

MH4 (N) 74.0 53.0 55.2 $5.2 51.4 19.3 0.05

ill 4 100 C (Calculate 41 135 921 383 783 757 422 1.0

pH tonits) 1.24 8.37 7.14 7.51 7.66 7.84 1 14

27.2
H2$ g

*

TRACE METALS mg/13
As 0.006 0.005 0.021 0.020 0.026 0.026 0.001

Me (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10

Se EPA Pres. 0.039 0.M3 0.040 0.016 0.010 0.005 0.tli 0.004 0.001

Se Filt. Only 0.021 0.030 0.023 0.022 0.021

Y (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10

RADIDMETRIC pCi/1:
W let ll 1.752 2.567 3.281 2.3% 1.460 1.228 0.0003

i
R4226 146.0 106.7 145.2 124.4 !!6 16.2 0.20

Ra Pret. */- f.0 3.3 3.4 3.1 f.3 8.6

0.A. DATA:
Antessett 14.45 14.64 13.33 11.11 II.54 9.33

Cetten set 15.15 14.28 13.11 11.83 11.17 f.26

hit talance: 0.t14 1.025 1.011 0.990 0.968 1.000 0.95 1.05

WTD(0AIC541.1 2.36 l.24 -0.53 6.51 1.63 -0.34 5 - e5

Q.A. MANAGER: UhKS-
tuttlf LA90RAi0Alts, Inc.

.
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CLEVELAND CLIFFS - DOWNHOLE SAMPLING REPORT

|
1

Projects Collins Draw

|
hil lies 231

|
- htw Lorel to Casingi 73.71

'

Casing Height: 1.52
*

hter Level: 72.11
*

f.D./ Casing 1.D.: 485'/5'
Casing Velese 421.0 Gal
Date $4epted: 074644

|
Peep hath: 4M'
Pump Type Da shole Subsersible Puep'

|
Uetwretted

till llet Etitt tilt 01 Itu CEl r

074648 14:25 203767
'

'

14:41 204330 24.5 7.63 15.0 620

15:00 204500 20.1 7.45 15.3 610 ,

15:13 204850 20.1 7.51 !?.2 670 [
.

.

|

!

letal line Pseped: 40 llin
total 641. Pueped lH3la!
Casing ti- lu esent: 2.57a
fine Saet'.ed: 15:13
$4eptwa tawgy tdwatwies, lat./LA64tl

*
,

1
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WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Projects Collins Dr aw

SAMPLE 1.D.: Well 46232
laapleRounds il 02 03 04 45 46

laaple hte: 01 08-47 11 12 17 01 05 18 03 02 88 04-04 18 05-05-88 06 02 18 07-04 88 Det.Llelt
Reportlate: 09 2107 !! 2817 0127-88 03 24 08 05 25 il 05 25-88 0613 88 07 It il 6 Rage
laapleNuabers 43 17 14701 000120 881153 10 3712 IlStil 80 6917 80 1710
La6: WAMC0 (LI ELI [LI (LI ELI (L1 ELI

MAJOR IONS mg/1:
Ca 30.0 31.8 47.2 35.6 33.1 32.1 0.05

At 5.6 5.4 5.4 4.4 4.0 3.5 0.01
ha 105 122.0 124 107 103 17.6 0.05
K 111 336 295 197 256 204 0.10
C03 0 0 0 0 0 0 0.10
HCO3 341 606 546 561 517 418 0.10
$04 640 630 512 457 416 335 0.50
Cl 27.0 22.5 26.7 25.2 23.0 27.4 0.10
Mi4 th) 15.0 18.0 101 18.0 70.8 72.0 0.05
795 8 100 C ltalculatedt til 1457 1467 1249 til5 1054 1.0
pli (anits) 7.07 7.87 7.61 7.b. 7.99 7.94 1 14
H25.- g 72.8

.

TRACE METALS mg/1:
At 0.012 0.M7 0.100 0.114 0.071 0.(54 0.001
Mo (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10
SeEPAPres. 0.086 0.062 0.020 0.014 0.015 0.004 0.010 0.006 0.001
SeFilt.Only 0.021 0.036 0.035 0.030 0.029 0.001
Y (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10

RADIDMETRIC pC1/1
Uletill 12.805 16.157 22.712 24.336 13.322 12.267 0.0003
Ra226 6.4 160.7 274.1 159.3 137 101 0.20
la Prec. +/- 6.0 3.6 4.5 3.5 10.1 f.6

Q.A. DATA:
Anios ne4 19.54 23.61 21.13 11.45 17.79 15.11

Cation seti 21.51 23.31 22.72 19.46 11.09 16.51
Altlatsace: 0.905 1.016 0.961 0.199 0.984 0.964 0.95 1.05
WiM I AIC 641.1 4.99 -0.11 2.00 0.03 0.04 1.15 5 +5

Q.A. MANAGER: a l&.
EnfilfLUDAA70AIES,lht

.
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CLEVELAND CLIFFS - DOWNHOLE SAMPLING REPORT

Project: Collins Draw

Well No 232
-

p

WaterLeveltoCasing: 73.M '
i

*CasingHeight: 2.02 ,

Water tert! 70.98 '
T.D./ Casing 1.D.: 485'/5'
CasingVoluees 422.3 Gal r

late Saapled: 07 N-88
PvapIttth: 4M' :

!Puap Type Doeshole Subettsible Puap

I
<

ilatwrected
Edi litt Etitt hit Il litil 1901
01-0694 15:25 204850

!
15:37 2050M 12.5 7.95 15.3 10M

16:05 205350 10.9 7.81 15.3 IBM .

'
16:11 205495 24.1 7.75 16.1 th0
16.52 205t50 11.1 7.75 15.2 1060

17:05 206038 12.6 7.82 15.1 1050 * '

i

;

,

t

,

i

i

i

I

|
|

!

1c141 line Pseped: 100 Min |

Total 641. Peeped ills
Casistlisplueseet 2.41
TiseSaapted: 17:05 1

54aptwa taergy Lderatwies, Inc./Rns/Ki$

1

|
'

'
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WATER ANALYSIS REPORT - CLEVELAND CLIFFS

!

Project Collins Draw

i SAMPLE .D. Wel3 #233
.

leapleloundt il 12 43 04 15 46

Seaple hte 094147 11 12 17 0145 11 0343 II 044441 054541 064241 074641 ht.Llett
leport late: 09 2947 12 2147 01 27 II 03 2441 05-25 II 05 25-II 06 1341 07 19 11 6Inge
Saaple haber 44 17 14702 N 0123 H It25 N 3793 N 5tl2 H 5112 M4711

i tal WAMO ELI [LI til [L1 EL1 EL1 (Ll
! .

i

MA.3DR IDNS mg/1:
| Ca 11.0 49.9 72.6 73.7 77.9 75.9 0.05

| Ag 4.0 7.5 5.4 10.0 10.0 9.I 0.01 !

j h 102 120.0 130 127 132 123 0.05 ;

K 172 306 323 25f 312 301 0.10

C03 0 0 0 0 0 0 0.10

E03 653 627 564 600 561 575 0.10

504 316 666 720 772 741 646 0.50

Cl 36.0 31.2 30.2 33.4 29.3 36.6 0.10

{ NH4 (N) 94.0 101 115 124 19.0 100 0.05

TDI I 100 C (Calculated) 956 1505 1691 1741 1720 1617 1.0
pH (anitsi 7.23 7.92 7.61 7.10 7.73 7.59 l 14
H2O-g 34.4 . ;

.

| TRACE METALS mg/13
j As 0.420 0.010 0.247 0.045 0.174 0.052 0.001

1 no (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10
'

SeEPAPres. 0.045 0.!!I 0.026 0.011 0.013 0.000 0.013 0.002 0.001
'

Se Filt. Only 0.029 0.021 0.024 0.022 0.016 0.001

.| V (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10
*

9

| RADIDMETRIC pCi/1: ;

; U totlll 36.465 11.211 13.!!! 14.090 0.711 1.H7 0.0003 |

| 14226 37.0 4t!.4 725.3 617.1 222 751 0.20 |
la Prec. *l- 4.6 6.3 6.7 6.7 23.2 22.7 [

Q.A. DATA: f
Aniesset 16.13 25.03 25.10 26.19 25.72 23.12

Cattonsets 19.76 24.14 26.22 25.12 25.54 24.12 ,

A/C Sal ute: 0.952 1.033 0.957 1.037 1.007 0.1640.15l.05 i;
'

i VI N I Alt 341.1 1.01 1.60 2.11 -1.14 4.35 1.15 44

Q.A. MANAGER: M
! thER61 LAMR610RitI, thC
i

i

I

:

:
.
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CLEVELAND CLIFFS - DOWNHOLE SAMPLING REPORT

Project: Collins Draw

llell lies 233

hierLeveltoCasing: 71.71 -

* iCaslagHeight: 1.12 .

hier Level 69.71
*

1.9./ Casing 1.9. 485'/5'
Castet Velveet 423.5

fate $aeplee 07-06 88
Peep bepth: 4W .

Puep lypes behole $dettsille Puep |

Uncterected

Illi Illt P.iltr. Elli GH lief. . DEtt
07-M 88 11:50 177323

12:03 177500 13.6 7.36 13.7 IIM
12:26 177792 12.7 7.49 15.3 1030

12:44 177950 1.1 7.54 15.4 1020

13:07 178220 11.7 7.46 15.1 1020

13:15 178110 11.3 7.60 16.7 the .

L

!

l
i

,

f

!
i

[

I
i
l

I

l

!
I

i
1

istal fles Peeped: 85 pia j
fetal 641. Peeped 997 lal i

Castog lisplaceeent: 2.33 [,

flee laepted: 13:15 !

$4epleet (serlytaloratories, lac./keitstl

.
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WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project Collins Draw

SAMPLE I.D.: Well #234
leapleIowad: Il 12 13 64 45 16

laaplelate M-N 17 1112-17 01 M40 0343-11 0444 00 054540 M4240 07-440 ht.Llant
lepert hte M 21 I? 12 2017 012740 03 2440 05-25-10 05 2541 M 1341 071941 6lange
$4epte haber 15 17 14703 18 4 134 101926 II3714 01 5913 194f11 S H 712 )

1 Lns W.900 (L1 ELI ELI fll ILI (LI Ill |

:

MAJOR IONS mg/1 I
4

Ce 15.0 21.1 24.7 29.0 30.0 42.0 0.05 '

N 6.0 4.4 4.1 4.7 5.0 5.2 0.01 !

ha IM 109.0 15.6 102 IM 100 0.05

K 171 250 221 115 241 245 0.10 |
C03 0 0 0 0 5.7 6.0 0.10 ;

HCO3 409 503 466 501 411 413 0.10

$04 466 528 445 464 491 467 0.50 ,

,

Cl 40.0 33.4 31.2 31.6 31.9 34.1 0.10
1 1644 (H) 12.0 102.0 13.0 101 11.2 12.0 0.05 ,

'IIII100C(Caltstateil 982 1221 1864 1723 1287 1273 1.0i

| pHlanits) 7.14 0.19 7.92 1.24 1.40 1.42 1 14 [
H2$ g 21,1J

] *' TRACE METALS mg/1:
At 0 MI 0.HI 0.136 0.Mt 0.Mt 0.044 0.001 ,.

I he (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10
SeEPAPres. 0.023 0.308 0.316 0.490 0.594 0.570 0.615 0 H0 0.001

leFilt.On17 0.655 0.746 1.024 0.917 0.170 0.Mi
1

| V (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10
i >

] RAD 30 METRIC pCi/1
11 (slill 14.140 12.314 1.132 11.521 1.455 1.267 0.M03 .2

'

I la226 52.0 127.1 140.1 173.1 204 203 0.20
Is Pret. el- 5.4 3.2 2.9 3.6 12.4 13.1 .

'

1

Q.A. DATA: !

| Anlee set 17.M 20.19 17.71 11.92 19.46 11.91

Cetten set 17.73 20.67 11.22 11.21 11.61 11.73 i

A/C hiteces 0.959 0.177 0.976 1.011 0.997 0.1620.95l.05
,

ufl(I AIC hl.1 2.10 1.17 1.19 0.94 0.30 1.91 5 - +5 |
e

ka0 /MQ.A. MANAGER:
Iwm tantani!I,. inc. -

;

! i

i

l f
I

!
i
|

1 .

*
i
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CLEVELAND Ct.IFFS - DOWNHOLE SAMPLING' REPORT-
.

}

Project: Collins Draw
i

; kil No 234
-

Water Lnel to Castag 71.54 ' ,

* '
CatingHeight: 1.80

Waterlevell 69.70 '
f.)./ Casing 1.t. 485'/5' !

1 CasingVelose 423.5 641 |

| h te laspled 0746 88 |
Poep hpth: 4M' ,

,

Nap Type: Chr. hole $9teersille hop'
,

i f
1 *

Detertected
Ilitt llR BiltL lill 91 Itu CJtel
i

0746 88 11:00 200000 ,.

11:02 2M885 42.5 8.74 13.3 110 t.
; '

11:16 201260 26.1 8.70 14.5 190

I 11:36 201660 20.0 1.68 15.1 1000 ,

!11:44 20lH0 29.75 B.44 17.2 1025 .

i

I. .

| !

j
,

!

I !

;
p

4

i

t

J

l

j total flee Peopd 44 Min

i Totaltal. Peeped 1010 Sal

Casinglisplatesent 2.57
flee laspled 11:44
laaplect tiergy lateratories, Inc.luGIERS

!

'
,

_ _ _ . _ _ _ _ _ ___ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ .
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WATER ANALYSIS REPORT - CLEVELAND. CLIFFS

Projuti Collins Draw

SAMPLE I.D.: Well #237
Sample Road Il 42 Il 44 05 66

laaplelate: 014847 11 12 87 0146 00 0343 88 0444 08 05-05 08 0642 90 374640 Det. Lisit
leportDate: 09 29 17 12 2847 01 27 98 032448 05 2540 05 2548 06 1348 07 1948 6 luge
lasple Neder: 86 87 14704 08 4 137 081927 083795 08 4 114 50 5920 $14713
Ldr WARCD Ell (LI (L1 Ell (LI CLI (LI

MAJOR IDNS mg/1
Ca 50.0 51.3 56.7 63.1 104 133 0.05

Mg 3.0 7.2 6.7 8.4 11.7 14.3 0.01

Wa !!I ill til 112 135 146 0.05

K 220 275 257 240 287 326 0.10

Col 0 0 0 0 0 0 0.10

HCO3 744 740 651 614 722 766 0.10

504 500 508 445 540 fil 759 0.50

C1 7.0 30.0 30.3 28.8 31.7 41.3 0.10

let4 to 107 105 10.6 112 103 108 0.05

Tali 100C(Calculatedi 1145 1360 1335 1500 1787 1646 1.0

pH (snitti 8.06 1.24 8.07 1.08 7.8) 7.71 1*l4
27.6

H25-t
*

TRACE METALS mg/1:
As 0.220 0.027 0.028 0.032 0.098 0.035 0.001

Mo (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10

le EFA Pres. l.420 0.461 0.253 0.074 0.065 0.028 0.037 0.025 0.001

Sefilt.Otly 0.114 0.095 0.076 0.078 0.053 0.001

V 0.15 (0.10 (0.10 (0.10 (0.10 (0.10 0.10

RADIONETRIC pC1/1:
U tol/l) 2.883 15.271 12.366 35.064 22.033 22.131 0.0003

Ra226 123.0 102.0 193.6 292.1 351 374 0.20

la Pret. *t- I.3 3.9 3.4 4.7 16.2 17.8

Q.A. DATA:
Antes uta 21.36 23.50 20.00 23.47 27.54 21.53

Catim set: 22.00 22.83 21.38 23.04 27.10 30.26

Alt tal6ste 0.137 1.033 0.977 0.984 0.984 0.176 0.95 1.05

WID(IAIC041.3 3.26 l.62 1.30 0.11 0.01 1.22 5 45

bQ.4)bkQ.A. MANAGER:
thtR61LHORAT0Altl,thc. U

.
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EEVELAND CLIFES - DOWNHOLE BAMPLING_ REPORT
!
,

6

i

1 Project: Collins Deaw |
|

WilNo 237 |
'

hter tevel to Castati 73.67 * ,

I
Casing hight: 1.71

*

hier tevelt 71.96
*

1.9./ Casing 1.l.: 481'/5'
CasingVelese 421.3841

'

hte $4epted: 07 06 58 ,

'

Peg Septh 4M'
Puep Typet Downhole lobeertible fuep

l

Uncorrected

Ellt IlR !! tiff. l. Lit il litt (tai
>

67 06 88 13:25 178320

13:42 1786H 21.2 7.41 15.6 12M'

1 14:04 179900 13.6 f.45 15.3 1340*

14:37 171500 15.6 7.45 17.8 1510*

.

1 .

i
1

]
*

i ,

i

l

i
f,

|.
.

I

i

I i

!

j !

! '

I
,

i

,

1stal flee Peeped: 72 Als .

fetalGal. Peeped 1100 !'1

; Catlet lispl u eeent 2.00 |
'

| IlseSaapted: 14:37

] leapitri tiergy Laboratories, lac.tKA4/nl
. !
il

'

.
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WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project Collin: Dran

SAMPLE 1.D.: 238 239 240 230M

Sample Date: 07-05-88 07-05-88 07-05-88 07-07-88 Det. Limit

Report Date: 07-20-88 07-20-88 07-20-86 07-20-88
Date Received 07-07-88 07-07-88 07-07-88 07-08 09
Saaple Number: 88-8723 88-8724 88-8725 P5-9242

Trace Metals ag/1:
Se Filter only 0.009 (0.001 (0.001 <0.001 0.001
HNO3 0.012 (0.001 (0.001 <0.001

0.A. MANAGER: h /[Af
Energy Laboratories, Inc.'

1

!

\ |

!

!
*

.

1 c

!

.

i

I

i,

!

4

i

l

1

|

1

4
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ELEVELAND_ CLIFFS - DOWNHOLE _ SAMPLING REPORT

Projects Collins Draw

Well lies 234 (M)

Wat t level te Callagt 31.71 *

CatletNeight: 3.42
'

WaterLevelt 86.37 '
T.D./Castag1.9. 405'/5'
CasingVelueer 404.4 Sal
latelaap|H: 07 0$ 88'

Puep Septh: 4M'
PuepType DeenSole Subsersille P66p

Uncerected

Idt lin him let 61 hu Cn1
07 05-se 12:40 197232

12:42 197300 34 7.79 14.1 225

13:02 lt??tl 24.8 7.11 15.6 235

13:21 194400 25.4 7.84 15.0 242.

13:30 118510 30.0 7.71 15.4 242 .
SaaplH

|

|
|

|

'

1etal fies Pseped: 50 Ria
Total 841. Peeped !!?1
Castsq linplaceseet 1.14
ilee leeplHe 13:30
leeplers (sef gy Literatories, Ir.t./tasitt$

.
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CLEVELAND CLIFFS - DOWNHOLE SAMPLING REPORT,

ProJuct Collins Draw

Well No 239 un
Water Level to Casing: 50.21

*

Casing hight: 2.71
*

'

Water Level 4?.50
'

T.D./Cesing1.D. 4B5'/5'

CasingVoluees 446.2 Gal

DateSaarled: 07-05-89

Pue; teeth: 400*

PuepType Doanhole Subentstble Pup

Untorrected

bli litt 5. tift BM1 d 11e9. (2PJf.

0745-88 14:05 192876

14:11 199930 9.0 7.79 15.8 240

14:44 199285 10.8 7.55 15.7 248

15:15 199593 9.9 7.65 16.1 250

15:37 199790 9.9 7.69 15.1 245
~

15:38 199794
4

:

istalitsePuaped: 93 Min

Total 641. Puaped 918 Gal

Casing Displatteent: 2.06

TineSaapled: 15'id
Saepler Energy Laboratories, Inc./H,6/t.R$

'-.

.

.
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CLEVELANQ CLIFFS - DOWNHOLE SAMPLING REPORT-

Projects Collins Draw

Well No: 240 (M)

Water Leve! to Casing: 78.83
CasingHeight: 3.50

'

Water Levels 75.33
'

1.D./ Casing 1.D.: 485'/5'
Casing Voluees 417.8 Gal

Date Saapled: 07-05-88

Pusp Depth: 400'

Pump Type Downhole Subnersible Puep

Unewrected

ILdf. IL1 !!ilfL B.d1 El ifat (gnd

07-05 88 10:48 172509

10:50 172510 7.77 15.8 210

11:24 172810 9.8 8.08 14.8 210

11:35 172913 9.4 8.12 14.3 210

!! 55 173090 8.9 7.77 14.6 210-

12:18 173292 8.8 7.76 15.1 219 .

12:2' 173380 8.0 7.86 14.3 215

Saspled

,

Total itse Pusped: 91 Min

Total 8a1. Pusped 871
i

Casing Displacesent: 2.08
,

; TietSaapted: 12:29

Saapter Energy Lanoratories, Inc./RA/KRS

'

|.
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CLEVELAND CLIFFS - DOWNHOLE SAMPLING REPORT

Project: Collins Draw

Well No 230 ISft)
Water Level to Categt 75.00 '

CasingHeight: 2.83 '

WaterLevel; 72.2 *

T.D./ Casing 1.D.: 270'/5'
Casing Valuee 201.8 Gal
Date Saapledt 07-07-88
Puep Depth: 200'
Puap Type Downhole Subsersible Pump

Uncorrected

Edt. 111 1 5.titf. Edt RH ltJA QL4
07 07-88 12:41 173300

12:43 173395 7.5 7.49 15.3 320

13:01 173450 3.1 7.43 17.1 342

13:29 173480 1.1 7.49 20.5 365

13:45 173497 1.0.

15:45 173497 .

16:12 173571 3.1 7.34 19.6 395

16:43 173600 0.94 7.47 20.9 399

17:05 173622 1.0 7.46 21.0 400

17:10 173627 1.0
07-06-88 16:21 180257

16:54 180327 0.06 16.4 680

17:05 180335

07 07 88 13:35 180330

14:10 180430 7.73 16.9 332

14:30 180454 7.96 19.2 630

Total Tise Puaped: 220 Min
total Gal. Pueped tilGal
Casing Displacteent: 2.19
itseSaepted: 14:30
Saapler Energy Laboratories, Inc.lRA6/FRS

.
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WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project: Collins Draw

SAMPLE !.D.: WELL 8241 M

Saaple Date: 03-04-88 05-09-88 06-01-88 07-06-88 Det. Limit
Report Date: 04-30-88 05-31-88 06-13-88 07-19-88 & Range
Lab Number: 08-1937 88-5965 80-6901 88-9719

MAJOR 10NS ag/l
Ca 30.1 30.9 30.5 0.05
Mg 2.9 3.3 'J . 4 0.01
Na 107 101 102 0.05
K 3.8 4.2 4.7 0.10
C03 0 0 0 0.10
HCO3 126 128 125 0.10
SO4 178 184 174 0.50
C1 32.2 23.9 17.2 0,10
NH4 (N) 0.22 0.22 0.48 0.05

.N02 (N) (0.01 0.01 0.01
NO3 (N) 0.30 (0.01 0.01
F 0.20 0.20 0.10
SiO2 10.9 10.5 1.00
TDS 9 180 C 402 396 402 1.0
Cond. (unho/ca) 675 645 1.0
Alk-CACO 3 103 105 0.1
pH (units) 7.81 0.17 8.01 1-14 ,

TRACE METALS ag/l:,

Al (0.10 (0.10 0.10
As (0.001 0.003 0.002 0.001
Ba (0.10 (0.10 0.10
B (0.10 <0.10 0.10
Cd <0.01 <0.01 0.01
Cr <0.05 <0.05 0.05 .Cu <0.01 <0.01 0.01
Fe '0,05 (0.05 0.05,

Pb <0.05 (0.05 0.05
,

-

Mn 0.02 0.02 0.01
Ng <0.001 (0.001 0.001
Mo <0.10 (0.10 (0.10 0.10
Ni (0.05 <0.05 0.05.
Se EPA Pres. 0.050 0.143 0.157 0.092 0.001
Se Filt . only 0.163 0.121 0.10
V (0.10 (0.10 (0.10 0.01In <0.01 (0.01
RADIOMETRIC pCi/l:
U (ag/l) 0.6404 0.0475 0.0630 0.0003
Ra226 2.1 2.5 3.2 0.20Ra Prec +/- 0.5 1.6 2.0
0.A. DATA:
Anton Megs 6.71 6.62 6.16
Catton are 6.49 6.32 6.40A/C Balance: 1.033 1.047 0.962 0.95-1.05
WYDEQ A/C Bal.1 -2.32 1.92 -5 - +5Calc TDS ag/11 429 422 395
TDS A/C Bal: 0.936 0.938 1.010 0.90-1.10
0.A. MANAGER: kEnergy Laboratorie Inc.

i
il

,I *
,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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CLEVELANDCLIFFS-D_QHthip.kESAMPLINGREPORT

Project: Collins Draw

'

Well No 241 (M)

Water Level to Casing: 57.63 *

*
,CastagHeight: 2.00

Water Levels 55.63
*

T.D./ Casing 1.D.: 485'/5'
Casing Volueet 437.9

Date Stapled: 07 06 88 ,,

Puep lepth: 400'

Puep Type Downhole Subsersible Pup

4

Uncorrected

bit. Ilet Etitt. bit on Iret Cnot

i 07-06 88 7:58 199798

8:03 199835 7.4 7.74 13.0 245

08:23 199964 6.45 0.02 14.0 251

08:47 200111 6.125 7.97 14.3 258

09:04 200199 5.18 8.03 14.2 253

09:23 200307 5.63 8.02 14.2 267
*

09:56 200494 6.72 8.02 14.'s 270

10:18 200626 6.00 0.02 14.3 282

10:40 200735 4.95 ;

'

i

;

1

i
!

1 ,

totalTimePueped: 162 fin !
Total Sal. Puaped 937 Gal

Casing lisplaceeent: 1.93

; Time $4epted: 10:40

$4epler Energy Laboratories Inc./KR$/RA6<

|

|

'
!

.
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WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project: Collins Dr aw

SAMPLE I,D.: Well #260
SaapleRounds 81 82 83 84 e5 46

Saaple late: 09 08-87 '11 12-87 01-05-88 01-02-88 04 04 88 05 05-80 06-02 88 07 06-88 Det. Llett
ReportDate: 09-29 87 12 28-87 01-27-88 03-24 80 05-25-88 05-25 88 06 13 88 07 19 88 L Range
SaapleNuater: 87 87-14705 88-0118 88-1934 88-3796 88-5917 88 5921 88-8714
Lab: WAMCD ELI EL1 Ell ELI ELI ELI ELI

MAJOR IONS mg/1
Ca 29.0 35.4 32.5 32.8 41.2 34.2 0.05

Mg 4.0 3.7 3.4 3.6 3.9 3.8 0.01 ;

Na 100 103 107 99.7 103 94.0 0.05

K 169 249 276 146 165 164 0.10

C03 0 0 0 0 0 0 0.10

HCO3 323 498 342 451 401 357 0.10

504 490 492 349 337 372 334 0.50

C1 39.0 28.7 27.6 32.6 27.1 25.0 0.10

NH4 (10 92.0 78.0 70.8 70.2 56.4 49 0.05

TDS8180C1 Calculated! 922 1166 967 964 985 897 1.0

pH tunits! 7.00 8.06 7.63 7.67 7.84 7.73 1-14

H2S' g 36.4
.

TRACE METALS mg/1:
As 0.007 0.005 0.012 0.005 0.012 0.026 0.001

Mo (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10

SeEPAPres. 0.060 0.176 0.032 0.007 0.006 (0.001 0.011 0.002 0.00!
Se Filt. Only 0.011 0.012 0.005 0.005 0.007 0.001

,

V (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10

RADIOMETRIC pCi/1
U leg /11 7.213 5.312 4.795 2.721 1.307 0.828 0.0003

Ra226 59.0 157.4 170.7 162.3 139 130 0.20

Ra Prec. v/- 5.7 3.6 3.6 3.5 10.2 10.6

Q.A. DATA:
Anton set 17.03 19.22 13.65 15.35 15.09 13.52

Cation set 16.59 18.73 13.64 15.10 15.l! 13.82
,,

A/C hlances 1.027 1.026 1.001 1.017 0.998 0.97f.0.951.05
W1MGAIC8a1.1 1.31 1.29 -0.04 -0.82 0.07 1.10 -5 65

k kQ.A. MANAGER:
ENERGY LA80RATORIEl INC.i

|

|
.,

|.

1
-
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CLEVELAND CLIFFS - DOWNHOLE SAMPLING' REPORT

Project Collins Draw

Wellllo: 260

Water Level to Casing: 76.88
'

CasingHeight: 3.58
'

Water Levels 73.30
*

1.D./ Casing 1.D.: 485'/4.33'
Casing Voluee: 314.9 gal
Date S.opled: 07-06-88
Puep Depth: 400'
Puep Type Doeahole Subsersule Puep

Uacorrected

Elli 1111 511.tf. Bill 011 1 TAIL C9M
07-06-99 13:07 202616

13:26 293069 23.8 7.28 15.3 770

13:40 203250 12.9 7.23 15.6 000
14:02 203555 13.9 7.26 15.6 820

14:11 203685 14.4 7.20 16.8 900
.

lotal fine Poeped: 64 Na
Total Sal. Pueped 1069 Sal i

CasingDisplacestot 3.39 t

itse Saapted: 14:11
$4epler [ sert) Ldoratories, Inc./rA6/KR$

.
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WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project: Collins Dr w

SAMPLE I.D.: Well 18276
SaapleRounds 11 12 43 14 85 86

Saaple late: 0948-87 11-1247 0145-88 0342 88 0444-88 05-0548 06-02 88 074448 Det.Lisit
Report Date: 09-29-87 12-28 4 7 01-27 88 03 24-80 05-25 88 05 25-88 06 13 80 07 19 4 8 6 Range
Saaple Nubert IB 87-14707 88 4 121 88 1852 08-3797 88 5918 88-6922 88-8715
Lab 2 00 ELI ELI ELI ELI ELI ELI ELI |

MAJOR IONS mg/1
Ca 21.0 91.0 123 !!7 121 101 0.05
Mg 9.0 !!.3 14.4 15.0 14.6 14.0 0.01

Ka 103 140 154 140 140 124 0.05
K 169 291 328 278 317 290 0.10
C03 0 0 0 0 0 0 0.10
HCO3 427 581 615 699 621 541 0.10
SO4 426 726 840 854 832 691 0.50'

C1 38.0 36.3 35.6 28.1 20.8 35.1 0.!0
10i4 (N! 96.0 103 103 120 96.0 85.0 0.05
TOS B 180 C (Calculated! 1018 1586 1915 1958 1879 1648 1.0
pH (inits! 7.69 7.49 7.59 7.22 7.63 7.44 1 14

.

H2S - g 21.6

TRACE METALS mg/1
As 0.350 0.292 0.203 0.119 0.045 0.034 0.001
Mo (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10
Se EPA Pres. 0.434 0.034 0.023 0.020 0.010 0.005 0.000 0.009 0.001
Se Filt. Only 0.028 0.019 0.011 0.011 0.013 0.001
V (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10

RADIOMETRIC pCi/1:
U teg/ll 28.833 13.280 9.337 8.166 4.279 3.140 0.0003
Ra726 52.0 739.1 1193 1623 1288 1061 0.20
Ra Prec. +/- 5.4 7.8 8.9 10.9 31.2 30.3

Q.A. DATA:
Antonsett 17.46 25.67 28.58 30.06 28.10 24.58
Catton seq 16.93 26.40 29.01 29.44 28.34 25.14
A/Clalance 1.031 0.972 0.959 1.021 0.992 0.978 v.95 1.05
WYD(8A/C041.1 1.54 1.40 2.11 -1.04 0.43 1.13 -5 - +5

kObQ.A. MANAGER:
EMER6Y LA80RA10dlES, thC.

P

,

_ _ _ . _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ . _ _ _ _ . _ _ _
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CLEVEL.AND CLIFFS - DOWNHOLE SAMPLING REPORT

Project: Collins Draw

Well No 276

Wate Level to Casing: 73.21
'

*Casing Height: 2.54
Water Level: 70.67

* '

i.D./ Casing 1.D.: 485'/4.33'
CasingVolue 316.9 s

'

Date Saapled: 07-06-88

Puap Depth: 400'

Pump Type Domnhole Subsersible Pump

Uncwrected

Eill litt Bitti ELil EH IfR CEl
07-06-88 12:03 201935

12:25 202285 12.5 7.27 15.8 1110

12:42 202435 8.8 7.28 16.1 1090

13:00 202605 9.4 7.39 16.7 1080

.

4

Total line Paped: 57 Min

Total 6al. Pueped 670641
Casing Displatesent: 2.11
TietSaepted: 13:00
Saapler: Ertrgy Laboratories, let./RA6/KR$

.
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WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project: ' Collins Draw

SAkiPLE I .D. : Well #277
Saaple Rounds il 12 03 04 15 06
Saaple Bate: 09-08-87 11-12 87 01-05-88 03 02-88 04 04-88 05-05-88 06-02-88 07-06-88 Det.Lielt
Rep;rt Date: 09 29-87 12-28 87 91 4 -88 03-24-88 05-25 88 05-25-88 06-13 88 07 19 88 & Range
Saaple Nuaber: IB 87-14706 88-0122 88-lE54 88 3798 88 5919 88-6923 88 8716
Lab WARCD Ell ELI ELI ELI ELI ELI ELI

MAJOR IONS mg/1:
Ca 15.0 17.7 22.2 21.9 26.1 26.3 0.05
Mg 3. 0 4.1 3.2 3.7 3. 9 4.6 0.01
Na 96 lit 104 til !!0 104 0.05
K 165 249 229 180 220 235 0.10.
C03 0 0 0 0 0 0 0.10
kC03 342 515 468 517 441 412 0.10
$04 426 480 403 413 481 473 0.50
C1 32.0 28.7 24.9 23.2 25.4 26.0 0.10
NH4 IN) 92.0 86.0 80.2 93.0 76.8 82.0 0.05
TDS 8 180 C (Calculated) 915 !!56 til6 !!38 !!86 !!88 1.0
p)I tur.its) 7.00 8.03 7.79 7.58 7.85 7.70 1 14
H2S g 14.0

TRACE METALS mg/1: '

As 0.!!4 0.025 0.32 0.!!9 0.157 0.041 0.001
Mo (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10
SeEPAPres. 0.434 0.164 0.093 0.033 0.031 0.011 0.017 0.004 0.001Se filt. Caly 0.054 0.047 0.022 0.034 0.026 0.001
V (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10

RADIOMETRIC pCi/1:
U (s|/l) 18.156 9.738 10.851 10.187 7.942 7.468 0.0003
Ra226 38.0 124.7 206.1 242.2 248 498 0.20
Ra Prec. +/- 4.6 3.2 3.7 4.4 14.3 15.4

Q.A. DATA:
Anica seq 16.05 19.25 16.93 17.94 17.97 17.34
Catton seq: 15.37 18.93 17.50 17.75 17.54 18.10
A/CSalancel 1.044 1.017 0.967 1.0!! 1.025 0.958 0.95 1.05
VfD(9 A/C Sal.1 -2.16 -0.04 1.66 -0.53 -1.21 2.14 -5 +5

ENEASY LA30AAf0 RIES, INC. h QkQ.A. MANAGER:
U

.

_____ _ _____ _ ___
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CLEVELAND CLIFFS - DOWNHOLE SAMPLING REPORT

,

Project: Collins Draw

Well No: 277

Water Level to Casing: 73.63
*

'
CasingHeight: 3.50

Watee Levels 70.13
'

T.D./ Casing 1.D.: 485'/4.33'
CasingValuee 317.4

Date Saapted 07 06-98
Puap Depth: 400'

Pump Type Dennhole Subarrsible Pusp

Uncorrected

bit het neltr. Dh W h*JL CM4
07 06-88 14:55 179530

15:37 179950 10.0 7.82 16.1 1010

16:04 180150 6.1 7.68 15.7 1090

16:17 190250 7.69 7.86 16.9 1080

.

4

1

;

<

fotal11eePseped: 92 Min'

Total Gal. Pueped 720 Gal

Caslag Displacesent 2.27
) fleeSaap!Hi 16:17

$aapler: Energy Lateratories, Inc./RA6/KR$
,

|

|

9

_ _ . _ . _ _ _ . _ . _ - . . .
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WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project Collins Dr aw

SAMPLE 1.D.: Well 4f 20~
SaaplcRounds el 42 03 04 65 06
Saaple hte: 0948 87 11-1247 0146-88 034348 044448 05-05-88 064248 07-06-88 Det.llelt
Report hte: 09-29 87 12-28-87 01-27 4 8 03-24 4 8 04 4 8-88 05-25 4 8 06-13-88 07-19-08 6 Range
SaapleNumber: 810 87-14708 88-0135 88 1928 88 3799 88-5920 88 4 924 888717
Ld: NAMCO Ell ELI ELI ELI ELI ELI ELI

MAJOR IONS mg/1
Ca 6.0 12.2 17.1 14.9 15.6 14.4 0.05
Mg 4.0 3.7 4.3 4.2 4.7 4.4 0.01

'
Na 115 140 167 171 178 170 0.05
K 168 256 333 298 394 402 0.10
C03 0 6.9 0 0 0 0 0.10
HCO3 500 593 639 656 648 645 0.10'
$04 350 426 600 647 698 650 0.50 ;

C1 43.0 35.9 37.7 28.2 26.5 33.4 0.10
"

1944 (N) 92.0 97.0 103 122 103 100 0.05
TDS 8180 L (Calculated) 886 1177 1591 1641 1773 1739 1.0
pH (units) 8.04 8.40 8.24 8.25 8.28 8.23 1-14
H2$ e 9 8.8

4

TRACE METALS mg/1
As 0.032 0.085 0.054 0.034 0.058 0.061 0.001
Mo (0.10 (0.10 f $ 10 (0.10 (0.10 (0.10 0.10-

Se EPA Pres. 1.050 0.062 6. %2 0.110 0.147 0.123 0.165 0.169 0.001
Se Filt. Only 0.171 0.147 0.117 0.187 0.204 0.001
V 0.35 (0.10 0.20 0.10 (0.10 (0.10 0.10

RADIOMETRIC pCi/1:
11(elli) 14.077 13.943 8.832 15.371 11.785 13.600 0.0003 |
Ra226 94.0 340.2 605.1 595.6 625 532 0.20 ;
Ra prrrt. +/- 7.3 5.4 6.1 6.7 21.5 21.3 L

9.A. DATA:
Antonset 16.50 19.84 24.04 25.05 25.91 25.06 !
Catton seq 16.69 20.50 24.37 25.27 26.37 25.9:
A/Clalante: 0.989 0.968 0.996 0.991 0.981 0.967 0.95 1.05
IfYM8 A/C 841.1 0.57 1.64 0.68 0.44 0.88 1.71 -5-+5

kAg
'

O.A. MANAGER:
EMR$YLA80RAIDRIES,thC.

l

|

.
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CLEVELAND CLIFFS - DOWNHOLE SAMPLING REPORT
\

Project: Collins Draw

Well Noi 283

WaterleveltoCasing: 74.69 *

CastalHellht: 3.04
'

Water Levels 71.65
*

1.0./ Casing 1.D. 485'/4.33'
Casing Volueet 316.2 841

Date Saapled: 07-04 88
Pump Depth: 400'
Pump lype: Doanhole Suleersible Puep

Uncorrected

hit llet Bliff. kli 83 ltAA C9d
07-06 88 09:47 174288

09:55 174710 52.7 8.48 14.1 1000

10:04 175040 36.7 8.44 15.5 1050

10:20 175545 21.0 8.45 14.6 1000

10:28 175815 33.75 8.46 !$ 3 1060.

4

I

>

I

Total flee Peeped 41 Min I
4

Total Gal. Pueped 1527 |
'

,

Casing Displacement: 4.8) I

flee Saepted: 10:28 |i

| $aspler: Eaergy taborateties, Inc./RA6/tR$
1

]

1
-

_ _ _ - _ - . - - - _ -
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WATER ANALYSIS REPORT - CLEVELAND CLIFFS

Project: Collins Dr aw

SAMPLE I.D.: Well 46285
,

SaapleRounds il 02 03 04 05 16
Saaple latti 09-04-07 11-12-87 01 N 08 03 03-88 04-04 84 05-05-89 M-02-98 07-06 00 Det.Llait
Report Date: 09-29 97 12-29 f7 01 27 88 03 24 09 04-08-89 05-25 80 06 33-88 07 19 68 6 Range i
Saaple husbers ll! 01-14709 88-0136 99 1929 90-3000 A9-5921 90-6925 90 9719
Lab WAMCO ELI ELI ELI (LI EL1 ELI ELI

'

MAJOR IONS mg/1
Ca 36.0 84.2 95.2 95.5 93.5 95.0 0.05
Mg 5.0 9.9 f.4 10.4 10.7 9.9 0.01
Wa 102 127 130 140 141 130 0.05
K 176 269 295 259 292 290 0.10
C03 0 0 0 0 0 0 0.10
HCO3 451 597 617 641 602 5 71 0.10
SO4 444 648 684 739 703 655 0.50
Cl 16.0 32.4 32.0 33.7 38.0 37.6 0.10 |

NH4 IN) 105 109.0 11.0 112 93.0 13.0 0.05
TOS t 100 C (Calculated) 1006 1469 1689 1760 1699 1621 1.0I pH (units) 7.25 7.71 7.59 7.73 7.62 7.54 1-14

.) H23 * 9 17.6
4

TRACE METALS mg/1
. As 0.500 0.234 0.206 0.054 0.148 0.060 0.001*

Mo (0.10 (0.10 (0.10 (0.10 (0.10 (0.10 0.10
Se EPA fres. 0.032 0.006 0.023 0.033 0.029 0.030 0.067 0.021 0.001
Se Filt. Only 0.079 0.006 0.098 0.147 0.002 0.001
V (0.10 (0.10 (0.10 (0.10 (0.10 (0,10 0.10

RADIOMETRIC pCi/1:! i

'
U lat/Il 21.201 12.616 7.571 13.601 1.736 9.267 0.0003
Aa226 109 1014 til2 1079 1001 065 0.20
Ra Prec. +/- 1.9 f. 9 9.2 10.3 28.6 27.2,

:1

Q.A. DATA:
Ii Anion sett 19.35 24.20 26.11 27.21 25.59 24.0) !

"

Calico seti 18.66 25.17 25.92 26.?! 25.02 24.81 |1 A/Clalante 1.037 0.161 1.007 1.019 0.191 0.170 0.95 1.05 '

WTHQAIC3:1.1 -1.'22 1.96 0.37 -0.13 0.45 1.51 5 +5
Calt TH et/l: 1468 1689
T H A/C lal: 0.939 0.925 0.?0-1.10

ka3 N.I Q.A. MANAGER:
'

DitR6V LA40RAf0Rit$, !>C. U
;
i

.

.
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CLEVELAND CLIFFS - DOWNHOLE SAMPLING REPORT

I

Project Collins Draw

Well No 285

Water Level to Casing: 73.17
*

CaslogHeight 2.67
*

WaterLevels 70.5
*

1.D./ Casing 1.D.: 4B5'/4.33'
CasingVoluees 317.1
Date Saapled: 07-M-08
Puep lepth: 400'
Puep Type Doanhole Subsersible Puep

Uncorrected
Edf. litt Bfitf. IJ1f. Idi IDA CEA
07-M-60 7:58 173623

B:05 173688 9.3 7.39 12.9 750
08:25 !?3820 6.6 7.42 14.0 600
00:49 173967 6.13 7.44 14.3 790
09 M 174070 6.M 7.43 14.6 950 4

09:25 174185 6.05 7.45 14.3 B50
09:40 174275 6.00 7.58 16.1 900

Total fise Peeped: 102 ein.
Total fal. Pueped 652 gal.
Casing Displaceent 2. N
ilee SaaplH 09:40
Saaplete Energy Laboraterles, Inc./RA6/KRS

_


