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'IEIRD Qt.RRIERLY OPERATIONS REPORT

JANIRRY 1,1987 THROUGH 1%Rm 31,1987

|

1.0 INTRODUC1' ION
f

:

,

Pursuant to License Condition No. 24 of Source Materials License No.

SUA-1337, Malapai _ Resources Capany (Malanai) hereby subnits the following

; quarterly report which sunnarizes the status of our Willow Creek R&D test

| program for the period of January 1,1987 through March 31, 1987. This report !

I*

; is the third quarterly operations report subnitted to date to the U.S. Nuclear

; Regulatory Ccanission (NRC) and Wyoming Department of Environmental Quality
{

(WDEQ). 1
l

: O
2.0 OPERATIONS STATUS

1

!
4

J

Activites at the Willow Creek site for this reporting quarter involved

the cessation of lixiviant injection, plant and wellfield preparation for

restoration, and the cormencenent of aquifer restoration. The mining phase of

the test operation ended during the first week of January, 1987 so that,

changes in the processing facility could be avde for the restoration phase.

'!

j Preparation for the groundwater sweep and surface discharge began on

j January 22, 1987 by the punping of solutions, with no injection. The
i

groundwater solutions were processed through the ion exchange colurms, for

| O -1-,

|
I

.

i
I
J
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uranium removal, then sent to the south pond where barium chloride was added

for radium-226 precipitation / removal. Laboratory tests and analyses were

then made on the solutions to assure that the surface discharge limits of the

NPDES permit would be met. The Wyoming NPDES permit for surface discharge of

treated grourb ater was issued on Janaury 20, 1987.

Phase I of the restoration process (Groundwater Sweep with Surface Discharge)

officially comnenced on February 13, 1987. Operation of the groundwater sweep

and surface discharge continued through the remainder of February and part of

March, 1987. Restoration operations were shut down during the first two weeks

in March due to a leak discovered in the south evaporation pond. Because the

water in the south pond had been treated for uranium and radium removal, the

majority of the contents were evacuated by surface discharge rather than by

transferring the fluid to the north pond. When the levels of the scuth pond

O reached approximately 2.5 feet, the remaining solutions were transferred toV
the north pond. The details of the south pond leak are given later in this

report, specifically Section 4.4, Reportable Events.

Groundwater sweep operations were restarted on March 13, 1987, using the

reverse osnosis (R.O.) unit to process wellfield injection solutions with

surface discharge of the R.O. permeate. Brine from the R.O. unit was

discharged to the north pond and efforts continued to find the source of the

south pond's problen.

l

On April 1,1987, the source of the leak in the south pond was discovered. A

series of small puncture holes in the liner were located on the pond bottom in
|
.

|

|



the northeast corner adjacent to the north sunp. The holes were apparently

] caused by a punp which had been used to circulate the barium chloride addition

to the pond solutions. The area was patched and no further problems have been,

experienced with the south pond.

A chronology which sunmarizes the above major events for this reporting-

quarter is given in Table 1.

3.0 PRODUCTION OPERATIONS DATA,

4

3.1 NELLFIELD DATA

i .

3.1.1 Volumes of injected lixiviant and pregnant solution produced:

January 1, 1987 through March 31, 1987

O vo # e er a=cea - 1 o9o 16o o 11c==

Volume Injected - 134,082 Gallons

'

: l.2 Injection and production f1w rates:
,

January 1, 1987 through March 31, 1987

; Average Flw Rate Production - 21.9 gpn

Average Fim Rate Injection - 18.6 gpn (First 5 days of January

only)
4

3.1.3 Injection Pressures:

).111 field injection pressures for the R&D operations are

unnarized in Table 2. The injection pressures listed are the
'

1
1
,

'

O '

-3

1

i
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I |

CHRON0I4GY OF MAJOR EVENTS !

WILLOW CREEK R & D |r

|

I

01-07-87 Pumping shut down after withdrawing 50,000 gallons from
; WCPW-21.

I

01-22-87 Started punping RW-02 with no injection. Barren solution
01-27-87 discharged to south pond with barium chloride addition.

!

01-31-87 Ten cubic feet of radium conplexing resin was loaded into
column C.

4
i

1 02-02-87 All flowmeters calibrated.
'

02-13-87 Started groundwater sweep and surface discharge.
Lixiviant was punped from 6 injectors. No wellfield
injection.

02-23-87 Surface discharge discontinued. Circulating south pond isolution through IX column to reduce uranium content.

Q 03-01-87 Water discovered in north sunp of the south pond.i

;

03-02-87 Continuous surface discharge of south pond water.
'

| We11 field production ceased.

03-09-87 Start transferring the remaining south pond solution to
north pond.

03-13-87 Start-up reverse osmosis unit to process wellfield
injection solution. Brine goes to north pond. Permeate
to surface discharge.

03-30-87 Operation tenporarily shut down due to high water level in
the north pond (south pond enpty - still searching for
holes in liner).

04-01-87 Small punctures located in liner at u h east corner of
south pond bottan.

|
' 04-04-87 South pond liner repaired. Punped 12,000 gallcms from

RW-01 to south pond, to test adequacy of repair.

i

-4-
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i.

|
! TABLE 2 |
r i

u

| WRTJPTErn IRTECTION PRESSURES
4 )
i i

'

!

k |
,

'
Injection Well No. Maximum Pressure (psi).

i
; ,

!
IW-01 402

!

IW-02 61 i

; r
i i
'

IW-03 14 j

i. IW-04 9 I
.i

I IW-06 28,

\
. t

-

I
4 IW-07 9

'
'

i

Average 26.8 psi
.

!

:
1

)
.

'

i
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t

maximum pressures recorded for each individual well during the
i

Q period of January 1,1987 through Janaury 5,1987, (only period

during quarter when injection occurred).
i

I

,

1

3.1.4 Lixiviant migration control measures.

Except for the first 5 days in January, no lixiviant has been ;-

i

injected. All fluids that have been recovered were for the
,

purpose of restoration. During the groundwater sweep phase of'

;

restoration an adequate cone of depression returned lixiviant from

around the wellfield and prevented any migration of wellfield
.

' solutions.
<

i

4

3.2 PROCESS DATA

1

0 3.2.1 chemical Balance (for chloride only):

January 1,1987 through January 5,1987 (Period of Injection and

) Recovery)
!

| Daily Average Estbnated Quarterly Total
e

i Pounds Injected - 33.27 232.9

j Pounds Recovered - 31.05 217._4_

I Pounds Unaccounted for - 2.22 15.5 i

; )
Percentage error - 7.7% 7.7% |

i

|
!
4

i

1

O i

~6- 1'

i l

i

!
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i

i 3.2.2 Pounds of Uranium Produced:

January 1,1987 through March 31, 1987

1 Uranium Produced - 497 Pounds
,

| Previous Uranium Produced - 2551.5 Pounds
4

: Project Total 3048.5 Pounds
:

I 3.2.3 Waste Volumes Generated and Discharged to the Ponds:
I
' January 1, 1987 through March 31, 1987
i

; Process bleed - 956,078 Gallons
;

I
1 Other sources - 10,555 Gallons
,

Total Waste Volume to ponds - 966,633 Gallons
,

i
!

!
!

!

Process Bleed Flow Rate - 19.3 gpn

Porcentage Process Bleed to Total Production Flow - 87.8%

i

3.2.4 Water Quality Data for Waste Discharged to the Ponds:

] Water quality data for fluids discharged to the ponds are given in
i

Table 3.
| |

| |

| |
| 4.0 RESUL'IU - ENVIR0l#GNTAL MONI'IORING

|

4.1 GIOUlG RTER SAMPLING
|
'

4.1.1 Analytical results of the water quality monitoring program during

| this reporting quarter are given in Appendix 1. All data for the

i

! -7-
;
i
i

!
.
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monitor and trend wells are presented in both tabular and

hf graphical forms. Upper Control Limits (UCL's) and UCL + 20% are
i

indicated for each monitor well.

No 11xiviant excursions were detected in the monitor wells t uring

this operational quarter. Groundwater sweep operations during

restoration have maintained an inward flow of solutions toward the

wellfield. The effects of wellfield flaring which were previously

detected in trend wells WCOW-25 and WCOW-26 have been mitigated by
'

the restoration operation.

'

.

4.1.2 Piezmetric elevations measured at the time of sanpling are given.

for each monitor and trend well in Appendix I. Also given are the;

4

barometric pressure measurements read at the time of water level

O -u-nt. Tesa Ar-1, f-nd at the des nae of Areendix 1,a;
;

gives the not flow rates of the wellfield on the day of each
sampling event.

<

l

!

1

I

4.2 SURFACE M TER SAMPLING

i

4.2.1 Condition No.17 of NRC License SUA-1337 requires that surface

water sanples are to be collected from Willow Creek at a minimum

of one (1) location upstream and one (1) location downstream from

the project site on a quarterly basis, or whenever sufficient flow
i

is available. During leaching and restoration, downstream sanpling
i

shall be incruased to monthly when flow is available.
O |

,

'

<

-9-

!
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During this reporting period of January, February, and March 1987,

) samples were collected from the downstream Willow Creek site on a

monthly basis. One sample was mllected from the upstream

location as per Condition No. 17. A map showing the locations of

the surface water sampling points is provided in Appendix II.

Analytical data for the monthly downstream samples and the

quarterly upstream sample are also given in Appendix II.

4.3 ACCUMULATED BASELINE DATA

4.3.1 Condition No. 12 (F) of the NRC License SUA-1337 required Malapai

to establish background radium-226 concentrations in the soil at

the surface discharge outfall location, as well as downstream.

j The data was to be submitted to NRC by April 1,1987. The first

O rou=d of soit eme1ee were eaxen et the outfa11 voi=t e=d
downstrean in the receiving drainage area on January 19, 1987.

Ilowever, the analyzing laboratory informx1 Malapai by telephone on

February 25, 1987, that the samples had been inadvertently

contaminated in the laboratory, and that new samples should be

obtained. By this time, the surface discharge had been

operational for approximately eight days. Regardless, new soil

samples were obtained and analyses were run for radium-226. A

conparison of the data from the resampling of the drainage soils

with background soils data from the R & D site shows that there

are no significant differences. The report which describes the

soil sampling, with locations and final radium-226 analyses, was

-10-

!
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subnitted to NRC by letter dated March 31, 1987, with copies to

(v^) the WDEQ.

4.3.2 There were no casing integrity tests performed during this
quarter.

4.3.3 Condition number 43 of NRC License SUA-1337 requires that

personnel dosimeter results be included in quarterly reports. The
i

dosimetry data for personnel assigned to the mine site are not

included in this report, however are given in the Willow Creek
!

| Soniannual ALARA audit report, subnittal date to the NRC of April
l

28, 1987.

4.4 RE1WTABLE EVENTS

There were two events which were reported to the appropriato regulatory

I agencies during this reporting quarter. These events are described
! below.

|
|

!

| 4.4.1 As previously indicted, a leak in the northeast corner of tho

| south pond was experienmd during this quarter. Sufficient fluid

to indicato a leak was discovered in the north sunp of the south

j pond on Sunday, March 1, 1987, during the routino daily
inspection of the pond leak detection system. The leak was

verified the following day by analysis of the sunp water, and the

pond Icak verification were made to the NRC and hDEQ cn Monday,

March 2, 1987.

-11-
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corrective action of evacuating the contents of the south pond

O connenced on March 3,1987, so that the sourco of the leak couldG
be found and repaired. Because the contents of the south pond

were groundwater solutions which had been treated to remove
;

uranium and radium-226, in preparation for surface discharge,

permission was received from the NRC and WDEQ to evacuate the

south pond contents by surface dischargo, rather than by

transferring the solutions to the north pond. If Malapai had

transferred the contents of the south pond to the north pond, the

clean water from the south pond would be mixed with brino in the

north pond, and all previous treatment efforts of the south pond

would be wasted.

On March 8, 1987, the water level of the south pond had been

decreased from 6.7 feet to 2.8 feet. At this tinn, treatment and

surface discharge were discontinued so that saliments in the pond

bottom (from the barium chloride treatnnnt) would not be
disturbal. Pumping of the remaining 2.8 feet of solution to the

north pond then began on March 9, 1987. Severe weather and

freezing tenperatures hampered the efforts of renoving the
i

i renuining solutions, which were frozen. Warmer temperatures

towards the end of March allowed Malapai to evacuate the final

contents into the north pond.

On April 1,1987 the source of the Joak in the south Ixn1 wan

discovered. A series of san 11 puncturo holes were founcl in the

' -12-
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northeastern corner of the pond bottom, which are presumed to

have been caused by a punp used for a short period of time for

circulation of the barium chloride solution. The holes have been

patched, and no further problans have been experienced. The

report describing the pond leak and corrective actions taken was

subnitted to NRC, copies to WDEQ, by letter dated March 31, 1987.

|

4.4.2 A mine spill of solutions occurred at Willow Creek when a failure

in a two inch line occurred on February 19, 1987. The pipe

breakage caused approximately 50 gallons of solution from the

wellfield restoration process, which had been processed for

uranium renoval, to spill within the berned spillago containment

system. The spill in no way approached the capacity of this
systan.

; O
A survey of the area with a portable alpha meter could detect no

contamination. In acklition, a gross alpha count of the spill

soaked soil s!wal no significant increase over background. A

report describing the spill was subnitted to NRC, copics to hDEQ,

by Ictter dated February 25, 1987.
i

I

5.0 PinTirr SOEULE

Groun1 water rentoration activities will continuo tir.ough the next
quarterly reporting period. Tin second phase of restoration, which consists

of treatamt of the groun! water with reverse osmosis (R.O.) and reinjection of

-13-
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l l

the R.O. permante, will conmence in mid-April, 1987. This phase will continue
{i

Q for approximately 3 weeks, at whidt time a chemical precipitation / reduction

| step may be necessary. Ma1=p=1 e q ects that final restoration may be achieved
I

,

by the end of May, 1987. The agencies will be notified at this point so that

water sanple splits may be obtained prior to the stabilization period. i

,

i

e

O

t
i

r

|

|

|
|
:
i

|
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i APPENDIX I
l
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<

|

RESULTS OF GRCUNDWATER MONI N P N
i

i O
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'IABLE AI-l

Fet Flcw Rates Into and Out of the Wellfield,

Cn Dates Mcnitor and Trend Wells Wero Sampled

All Units in GFM

'

SMtPLE PPCCUCTICN D!JECTICN NET BLEED
DATE (1987) FLCW FLCW FLCW

1/5 23.8 21.8 2.0

1/8 0 0 0

1/12 0 0 0

1;'19 0 0 0

1/2; O O O

1/22 0 0 00
1/26 7.7 0 7.7

2/2 0 0 0

2/3 0 0 0

2/9 0 0 0

2/17 23.5 0 23.5
)

2/24 5.2 0 5.2 i

|3/2 0 0 0

3n 0 0 0

3/16 24.0 0 24.0

3/23 24.0 0 24.0

3/31 0 0 0

0
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O
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O O

MALAPAI RESOURCES COMPANY
WILLOW CREEK rad

MONITOR AND FREND WELL DATA

WELL NO. MW-01 COMPLETED INTERVAL 420.0
LF1L TYPE MONITOR 458.O
NORTHING 1137424.2 CASING ELEVATION 4783.1EASTING 849701.8 DISTANCE FROM FIELD, FT. 144.7
GROUND ELEVATION 4779.1 REFERENCE WELL IW-01

CL SO4 TCO3 COND PIEZOMETRIC BAROMETRIC
(MG/L) (MG/L) (MG/L) (UMHO/CM) SURFACE PRESSUREUCL 13.2 208.0 140.3 721.0 (ELEV, MSL) (INCHES-HG)

UCL + 20% 15.8 249.6 168.4 865.2 RISING - R
FALLING - F

SAMPLE DATE STEADY - S

01/08/87 9. 0 194.0 124.0 667.0 4643.6 30.40 S01/21/87 8. 6 206.0 122.5 665.0 4049.3 30.20 S02/03/87 8. 4 205.0 130.8 685.0 4648.3 30.00 S02/17/87 7. 5 187.0 124.0 680.0 4622.3 30.15 R
03/02/87 7. 2 194.0 122.0 670.0 4645.5 30.10 R03/16/87 7. 2 187.0 122.0 678.0 4622.1 30.00 S
04/01/87 7. 7 187.0 124.9 663.0 4626.1 30.35 R

* VALUE EXCEEDS UCL
** VALUE EXCEEDS UCL + 20%

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ - _ _ _ . _



9 04 4 '

/ms 21 1

t-T> >v i ._
,,

e no1

,
.A .

._ _ _+ _
,

I 514_ .

ii p H
^

a --+ <,

t mi- . . g
._-4 _.p-- -+ --.. ,

,+
4 ,

#
-

* +- --+ ,

/ _- +-
1

4_
|

- r
.

- + - -
*^
f + ,,

* I . . - -

O 3
.

r-. %*- #
-

. ,.
d D

- **-h-g W i :
2g -- g g - - +

v .-_ -- .\_ -; i- . ,
*- *

.

g 4---- t ;. : :*'
1

i --- ._
'

LLJ " -4 .- ; m4
-w _, - .-m%u.j O _ 4- g_.-, . -._ y

._ _ . .-.

p. --- '"
O 3 1'

_.

-,;/_"_t _ . -

. .- - _
e ._ -

-

r __w _ _/ .

,,r' '"--' = L_ __ 4
-

* - ~-* y ? 4."
,,,
*

h ~ {C* ~ ~ ' ~*
-j~ ~ - - . - . - - +y +_-

,

a u . . .

. h-* --- ~:**.
4_

_ _ . * _ . : .C 5 :
*~~~4P-~ I'

_-- _J
~ +-.~~'y u) * -

,
&

-

.
- _4ew .-- , _ , _ _

. . .___

. _ .,____-4 . -6 &._.._ d $*g .e._- 4 ,

" ^'~''' : : .& . . d.
*-~ ~^ ~ ;"

. -. .- _f ,^--._~~.L.____ .
.4 _ . . _ _ _ _ _ . . . _ _ __

i

>- We- =_
. ei I

~

ea

s=,r =* s ___;3
.*-

.9: _ _. , ,r- :_. . _ =
e G-e =e---S

|
._ . - # g__3.

. __._ ..._ _._. -_ _.: ,.

r
- ..

* ~lr==3 E C'----C2 -- I- = {__I 9.__ _9.E'l

:n n. ._r - ; :-- : _ ___ ::=__ . - :
- y- 5 __ ,

:._ _::- =: ==_.; ; -,2
=== *: . =:= :: . =: ...: -- ; - -~ ~ *-_ M : = , i :- : .___

,
- _._ 2*--

: r = :.:- = :r - ::, ~n;.:r- :. .:- -- 6.57._,_._..:.M____
- __ ::= :::-=c =:._=p ; ---- :-----[_::==::= ::==_ :-- :==.:p 2. cj

- - -
__n::r. :=

-

.

- .
2c -

s
.

-- - _ _

. w .$

- -

. +_ ;==t. .. c. rd __ ;=-- nj= 9t_n ;-- -
e.= 9- e=* a. ._ . - I

.

-._= a }== n=_t.__~r.j n:.. _1.; y .v gj
O
O,' M. ~s
s .y 5

O e) O O n f7 h f) f) o il n fl O'

N a- O e d S. w vt N
g gw - . -

La
LJ
(t

W
*C n 'j C

ua=
**

e. o n n n n n h n n o
o e op e en ( p o u

*
w. 5 o, o, e,N 4 W N. ('-
** f Wn'

S N u,,.LJ < ry N

H t a
t. w,-u

th

o
H st
, N= - n n n n e a o e n n no,Q) e .e A. .- .#

4N m, tew
., ., ., ., ., c, e, ew ,C) 6 . , , , , , e

n. m# een Y ,4
** 6af
& *

hJ
6.-
Q*;

.

M n$ q;, <
n n o n, n o*> n n n n,.s. , n . . . n n.L

n ,, n ~ ~ - - - -

S. .*

&-
V)
-

atm
OI fh n

I.)
N nn. I.h

II o f) @I

0 ,. a ,9 ~. .n o S ~. us
,, ~ ~ ~v . .

26



-.~ _. .. __. _ _ _ _ _ _ . _ _ _ __ _ _._.._._ ____ _ _ _ _ _ . _ _ _ - _ _ _ _ _ . _ _ _ _ _ _ ___ ___ .-_ .- __ _
. _

I

O O O

MALAPAI RESOURCES COMPANY
WILLGW CREEK R& D

MOrJITOR APID TREr4D WELL DATA

WELL NO. MW-03 COMPLETED Ir4TERVAL 409.0
BELL TYPE MONITOR 473.O
NORTHING 1137250.8 CASING ELEVATION 4796.7
EASTING 849469.5 DISTANCE FROM FIELD, FT. 187.9
GROUND ELEVATION 4793.5 REFERENCE WELL IW-06

CL SO4 TCO3 COND PIEZOMETRIC BAROMETRIC
(MG/L) (MG/L) (MG/L) (UMHO/CM) SURFACE PRESSURE

| UCL 13.1 202.0 132.0 713.0 (ELEV, MSL) (INCHES-HG)
UCL + 2es 15.7 242.4 i 5e. 4 e55. c RISIns - R

| FALLING - F
SAMPLE DATE STEADY - S

01/08/87 7. 5 191.0 114.0 618.0 4643.0 30.40 S
01/21/87 8. 6 162.0 114.7 675.0 4649.0 30.20 S
c2/03/87 9. 3 175.0 118.9 680.0 4647.9 30.00 S

( 02/17/87 6. 9 190.0 105.0 660.0 4620.4 30.15 R
03/02/67 7. 0 170.0 105.0 645.0 4645.1 30.10 R

| 03/16/87 7. 3 169.0 106.0 648.0 4619.6 30.00 S
| 04/0t/37 7. 0 190.0 112.6 638.O 4625.5 30.35 R
l

|

|
i

|

| VALUE EXCEEDS UCL*

! ** VALUE EXCEEDS UCL + 20%

!

_ _ - . - - - - - _ _ _ _ _ _ _ _ - _ _ - - _
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MALAPAI RESOURCES COMPAt4Y
WILL6W CREEK R aD

r*GtJITOR (WtO IFtEND WELL DATA

MELL F.O. MW-05 COMPLETED INTERVAL 420.0
:4 ELL TYPE MONITOR 465.O
PA1RTHING 1137339.7 CASING ELEVATION 4790.5
FASTIre3 849567.2 DISTAt4CE FROM FIELD, FT. 111.5
GROLMD ELEVATION 4787.3 REFERENCE WELL IW-06

L

CL SO4 TCO3 COND PIEZOMETRIC BAROMETRIC
( (MG/L) (MG/L) (MG/L) (UMHO/CM) SURFACE PRESSURE
| t;CL 13.3 238.0 135.0 716.e (CLEV, MSL) (INCHES-HG)

UCL + 20% 16.0 243.6 162.0 859.2 RISING - R
FALLING - F

SA.va.E DATE STEADY - S

01/08/87 8.1 191.0 123.0 E85.0 4643.1 30.40 S
01/21/87 8. 6 203.0 126.2 685.0 4648.9 30.20 S
ce}c3/67 7. 8 178.0 126.2 680.0 4647.9 30.00 S
02/17/87 7. 0 196.0 121.0 680.0 4618.3 30.15 R
83/02/67 7. 3 194.0 120.0 670.0 4645.0 30.10 R
03/16/87 7. 4 187. 0 120.0 668.0 4617.9 30.00 S
04/01/87 7.1 190.0 119.O 663.0 4625.3 30.35 R

l

* VALUE EXCEEDS UCL
** VALUE EXCEEDS UCL + 20%

|
\
I

-- _ _ ._ - -_ _ _ _ _ _ _ _
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$| MALAPAI RESOURCES COMPANY
WILLOW CREEK R &D

I MONITOR AND TREND WELL DATA
) ,

'

!
; WELL NO. MW-06 COMPLETED INTERVAL 437.0

WELL TYPE MONITOR 460.0,

; NORTHING 1137256.0 CASING ELEVATION 4788.2 -I
EASTING 849918.1 DISTANCE FROM FIELD, FT. 214.6
GROUND ELEVATION 4786.8 REFERENCE WELL IW-03

I
|
1

CL SO4 TCO3 COND PIEZOMETRIC BAROMETRIC
), (MG/L) (MG/L) (MG/L) (UMHO/CM) SURFACE PRESSURE

UCL 12.9 210.0 139.7 708.0 (ELEV, MSL) (INCHES-HG) >

1 UCL + 20% 15.5 252.0 167.6 849.6 RISING - R i

! "FALLING - FI SAMPLE DATE STEADY - S
,

_

_

. 01/08/87 8. 2 191.0 127.0 692.0 4644.7 30.40 S
j 01/21/87 7. 5 191.0 129.8 660.0 4650.5 30.20 S

92/03/87 7. 2 .202.0 128.9 690.0 4649.5 30.00 S
92/17/87 7. 7 184.0 128.0 695.0 4623.3 30.15 R

i 03/02/87 7. 8 197.0 .125.0 680.0 4646.7 30.10 R.
| 03/16/87 7. 3 -190.0 126.0 678.0 4622.7 30.00 S

03/31/87 7. 2 193.0 125.9 678.0 4627.8 30.15 S
:
1

1
!

h
i
.

'

i .

k

.

.!

! * VALUE EXCEEDS UCL
[ . * VALUE EXCEEDS UCL + 20%* '

4,

_ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ . - . . , . . , . . . .-
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IST GUARTER 1987 MALAPAl RESOURCES COMPANY: WILLOW CREEK R&D
o x o e v WELL MW-06TOTAL TOTAL P!EZ0nETRIC SPECIFIC .

$04 CO3 SURFACE CareDUCTANCE CrsLOR IDE
(f10/L 3 fff0/L) tELEv.nSL) (unn0/Cn3 (nG/L3

-

i

240 240 4680 2400 120

220 220 4670 2200 110

200 200 4660 2000 100 41. ,
'
'

db- -O'
s .11-.

-

-9
"Os

,,

380 180 4650 I800 90
..

U'

' f
'

\ ||O' %
/ g160 160 4640 1600 80 $

. j g
.

% r g/
#

% s %

g / g440 140 4630 1400 70 k / '
g , g

% # \
,

g .O
#w ;; h120 120 4620 1200 60 ' "

100 100 4610 1000 50

80 80 4600 800 40

O-
60 60 4590 600 30

40 40 4580 400 20

20 20 4570 200 to
.

= ie

i.a ie.s
i

, ii... ..i,
.,4

..a 4.4. .

, , ,,,.q a a g,i . ,, , ,

..a ..
,, ,, ,. ,

. . . .
, , ,

.. .
JAN FEB MAR
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MALAPAI RESOURCES COMPANY
WILLOW CREEK R& D

MONITOR AND TREND WELL DATA

WELL'NO. MW-07 COMPLETED INTERVAL 405.0
WELL TYPE MONITOR 474.0
NORTHING 1137139.8 CASING ELEVATION '4792.0
EASTING 849892.9 DISTANCE FROM FIELD, FT. 220.1
GROUND ELEVATION 4790.8 REFERENCE WELL IW-03

CL SO4 TCO3 COND PIEZOMETRIC BAROMETRIC
(MG/L) (MG/L) (MG/L) (UMHO/CM) SURFACE PRESSURE

UCL 12.9 208.0 137.0 710.0 (ELEV, MSL) (INCHES-HG)
UCL + 20%' 15.5 249.6 164.4 852.0 RISING - R

FALLING - F
SAMPLE DATE STEADY - S
- - _ _ - - - _ - - - - - - - - - - - - - - - - - ------. ______------- -----______- -___----- _ _ _ - _ _ _ _ _ _ __ _.

01/08/87 7. 8 179.0 128.0 690.0 4644.9 30.40 S-
01/21/87 7.1 191.0 124.0 655.0 4650.4 30.20 S
02/03/87 8.1 202.0 121.3 670.0 4649.6- 30.00 S
02/17/87 7. 3 193.0 125.0 695.0 4624.5 30.15 R
03/02/87 6. 8 191.0 118.0 680.0 4646.7 30.10 R
03/16/87 7. 3 196.0 125.0 673.0 4623.8 30.00 S
03/31/87 6. 7 202.0 127.0 683.0 4627.8 30.15 S

.

* VALUE EXCEEDS UCL
** VALUE EXCEEDS UCL + 20%

s . .

.. . . . - ______- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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IST GUARTER 1987 T1 AL AP AI RESOURCES COMPANY: WILLOW CREEK R&D
o x o e ' WELL MW-07TOTAL TOTAL PIEZ0 METRIC SPECIFIC

SO4 CO3 SURFACE CONDUCTANCE CHLORt0E
(MG/L) (NG/L) (EL EV. t1SL t (Urtn0/Ctt) (MG/L)

240 240 8680 2400 120

220 220 4670 2200 110

200 200 4660 2000 100 0- .--lb.
,

.O'
-0-o

u

180 180 4650 1800 90 .

po-,
%

, s
% /160 160 4640 1600 80 \ #

g

qg ,

#
s v s
%

'
%,

140 140 4630 1400 70
% / %

.

#

#g % .O,

"'
. . .|f '

120 120 4620 1200 60 -ig,,

-le- , .,, ,,

I00 100 4610 1000 50

80 80 4600 800 40
6

4ba

60 60 4590 600 30

40 40 4580 400- 20

20 20 4570 200 10

0 0 4560 0 0
.

. , , ,, , . . .. _. . . .. , . . . .5 10 t5 to 21 30 $ to SS 20 25 30 5 to BS to 25 30,

JAN FEB MAR
- _ _ _ _ _ _ - _ _ _ _ _ _ _ - - _ - _ _ _ - - - -
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MALAPAI RESOURCES COMPANY
WILLOW CREEK R&D

MONITOR AND TREND WELL DATA

WELL NO. MW-08 COMPLETED INTERVAL 437.0
t WELL TYPE MONITOR 476.0
1 NORTHING 1137158.1 CASING ELEVATION 4797.9

EASTING 849554.3 DISTANCE FROM FIELD,.FT. 137.3,

GROUND ELEVATION 4797.1 REFERENCE WELL IW-07

j CL SO4 TCO3 COND PIEZOMETRIC BAROMETRIC
(MG/L) (MG/L) (MG/L) (UMHO/CM) SURFACE PRESSURE,

UCL 13.9 210.0 139.0 734.0 (ELEV, MSL) (INCHES-HG)
UCL + 20% 16.7 252.0 166.8 880.8 RISING - R

_ FALLING - F.
" SAMPLE DATE STEADY - S

------------------- ----------------- ------------------------------. _

01/08/87 7. 8 197.0 121.0 687.0 4643.3 30.40 S i

01/21/87 1. 9 197.0 132.5 660.0 4649.3 30.20 S i

02/03/87 7. 6 199.0 126.7 680.0. 4648.3 30.00 S
02/17/87 1. 3 190.0 124.0 690.0 4618.1 30.15 R
03/02/87 7. 6 185.0 122.0 675.0 4645.4 30.10 R
03/16/87 7. 7 196.0 121.0 673.0 4620.9 30.00 S
04/01/87 7. 3 205.0 123.1 678.0 4625.2 30.35 R

,

a

i

i

. * VALUE EXCEEDS UCL
** VALUE EXCEEDS UCL + 20%,

:

. ._ . _.
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IST OUARTER 1987 MALAPAI RESOURCES COMPANY: WILLOW CREEK R&D
o x o e v WELL T1W-08TOTAL TOTAL PIEZONETRIC SPECIFIC

$04 CO3 SURFACE CONDUCTANCE CnLORIDE
(MG/L) (NG/L) (EL E Y. NSL) (unn0/CN) (nG/L)

240 240 4680 2400 120

220 220 4670 2200 110

200 200 4660 2000 100
' '''

e

,Ib'

'Ib-

180 180 4650 1800 90 ,qp,
--db- -q,

'

\ N(8-
%160 160 4640 1600 80 / %

% / 5
.,

# %\ / g
\ f

%I40 140 4630 1400 70 \ / g
/

%
#.36- g / h

- -se- / ,q,
120 120 4620 1200 60 3r*

_L. 2 %
-

/ .
h "-

100 100 4610 1000 50

80 80 4600 800 40

db-
60 60 4590 600 30

40 40 4580 400 20

20 20 4570 200 to

u ,si,
, ,

-
-

0 0 4560 0 0
% , % ," '" '

' 's' ' ad ~ 'as ' so ' ' 's 'ad ' ' e s ' ' 'ao ' a's ' ' 'so 's so s's 'ao as' ' sos se i

JAN FEB t1AR
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1

j MALAPAI RESOURCES COMPANY
j WILLOW CREEK R & D
i-
3 MONITOR AND TREND WELL DATA
Y

i

WELL NO. MW-09S COMPLETED INTERVAL 265.0
'

WELL TYPE MONITOR 298.0
i NORTHING 1137 38.2 CASING ELEVATION A789.3

EASTING 849;;1. DISTANCE FROM FIELD, F.. e. 0
GROUND ELEVATION 4' 48 REFERENCE WELL ---

.

3

CL SO4 TCO3 COND PIEZOMETRIC BAROMETRIC
^

(MG/L) (MG/L) (MG/L) (UMHO/CM) SURFACE PRESSURE
UCL 12.1 157.0 173.0 669.0 (ELEV, MSL) (INCHES-HG)
UCL + 20% 14.5 188.4 207.6 802.8 RISING - R;

FALLING - F
SAMPLE DATE STEADY --S

'

- - - - - - - - - - - - - - _ . _ -------.------ ------------- ----- --------- _------------------____
01/08/87 6. 3 148.0 156.0 633.0 4675.9 30.40 S! 01/21/87 6. 8 152.0 156.0 625.0 4675.8 30.20 S
02/03/87 6. 2 154.0 159.1 630.0 4675.7 30.00 S
02/17/87 6. 4 154.0 155.0 640.0- 4676.1 30.15 R
03/02/87 6. 0 152.0 152.0 630.0 4675.2 30.10 R i'
03/16/87 6.1 151.0 153.0 627.0 '4675.9 30.00 S
03/31/87 6.1 154.0 154.4 628.0 4675.3 30.15 S

T

j .

1

1

* VALUE EXCEEDS UCL
** VALUE EXCEEDS UCL + 20%

i
e

_ _ _ _ _ _ _ . _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ , ,
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1 IST GUARTER 1987 MALAPAI RESOURCES COMPANY: WILLOW CREEK R&D
o x o e v WELL MW-09STOTAL TOTAL PIE 20 METRIC SPECIFIC

$04 CO3 SURFACE CONDUCTANCE CMLORIDE
(nG/L) (nC/L) (EL E v . MSL) (UMN0/Cnl (n0/L)

240 240 4680 2400 120

I?' ,, ,,

220 220 4670 2200 110

200 200 4660 2000 100
, . .

180 180 4650 1800 90

160 160 4640 3600 80
3

a=; .

'

O-
140 140 4630 1400 70

120 120 4620 3200 60

100 100 46t0 1000 50

80 80 4600 800 40

60 60 4590 600 30

40 40 4580 400 20

20 20 4570 200 10

0 0 4560 0 0 _ . . . - . .
. .. . ... . . .. . . , . .

. . .s no es ao as 30 s sa is as as sa s is is ao as so

JAN FEB f1AR

!
. _ -__________ - __ - ___ - - - _
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MALAPAI RESOURCES COMPANY
WILLOW CREEK R & D

MONITOR AND TREND WELL DATA

WELL NO. MW-10D COMPLETED INTERVAL 640.0
WELL TYPE MONITOR 660.O
N3RTHING 1137242.9 CASING ELEVATION 4790.2
EASTING 849680.0 DISTANCE FROM FIELD, FT. 0. 0
GROUND ELEVATION 4788.2 REFERENCE WELL ---

CL SO4 TCO3 COND PIEZOMETRIC BAROMETRIC
(MG/L) (MG/L) (MG/L) (UMHO/CM) SURFACE PRESSURE-

UCL 10.8 7. 9 279.0 501.0 (ELEV, MSL) (INCHES-HG)
UCL + 20% 13.0 9. 5 334.8 601.2 RISING - R

- FALLING - F
SAMPLE DATE STEADY - S
______________________________________________________________________________________

01/08/87 4. 9 1. 0 263.0 456.0 4629.2 30.40 S
01/21/87 5. 0 2. 5 265.3 440.0 4629.2 30.20 S
02/03/87 4. 7 1. 0 266.7 440.0 4629.2 30.00 S
02/17/87 4. 8 0. 0 261.0 460.0 4628.8 30.15 R
03/02/87 4. 5 1. 0 260.0 450.0 -4628.7 30.10 R
03/16/87 5. 0 1. 0 258.0 447.0 4629.1 30.00 S
03/31/87 4. 7 1. 0 264.0 447.0 4629.2 30.15 S

* VALUE EXCEEDS UCL
** VALUE EXCEEDS UCL + 20%
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IST GUARTER 1987 t1AL AP Al RESOURCES Cot 1PANY : WILLOW CREEK R&D

o x o e ' WELL MW-10DTOTAL TOTAL PIE 20nETRIC SPECIFIC
SO4 CO3 SURFACE CONDUCTANCE CHLONIDE
fn0/L3 (nG/L) (ELEV.nSL) (UnH0/CM) (nG/L) =

240 280 4680 2400 120
,

*
220 260 4670 2200 110 *~ ~ ""

I

200 240 4660 2000 100

180 220 4650 1800 90

160 200 4640 1600 80

.

140 180 4630 1400 70
,

-

'120 160 4620 1200 60
>

100 140 4610 1000 50
..1.

i

80 120 4600 800 40

i

60 100 4590 600 30

3

40 80 4580 400 20 '

20 60 4570 200 IO

__

8

0 40 4560 0 0 .4 . . . .
. . . . . . . . .. ..

:
. . . , ..,_......_;;

S le 65 28 25 3d 5 to SS 28 25 30 5 98 55 20 25 as

JAN FEB MAR
i
'
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t

MALAPAI RESOURCES COMPANY
,

WILLOW CREEK R & D

MONITOR AND TREND WELL DATA !
,

; WELL NO. WCOW-21 COMPLETED INTERVAL 483.0
WELL TYPE MONITOR 498.0 f; NORTHING 1137374.1 CASING ELEVATION 4782.5

l EASTING 849756.5 DISTANCE FROM FIELD, FT. 131.2'
GROUND ELEVATION 4781.3 REFERENCE WELL IW-01

-
j

CL SO4 TCO3 COND. PIEZOMETRIC BAROMETRICl (MG/L) (MG/L) (MG/L) (UMHO/CM) SURFACE PRESSURE.UCL 19.0 201.0 154.2 763.0 (ELEV, MSL) (INCHES-HG) -i
; UCL + 20% 22.8 241.2 185.0 915.6 RISING - R i

FALLING - F: '

SAMPLE DATE4

STEADY - S4

-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - . - -- - - - - - - - - _ _ _ -
- - _ _ - - - ______ - __ - - - = - - _ _ ;

r

- 01/08/87 10.0 179.0 112.0 663.0 4643.0 -30.40.SI 01/21/87 8. 4 194.0 129.7 680.0- 4649.5 30.20 S :
'

02/03/87 10.6 190.0 124.5 670.0 4648.5 30.00 S -02/17/87 2. 7 193. 0 126.0 690.0 4633.9 30.15-R '!03/02/87 8. 6 191.0 114.0 655.0 4645.7 30.10 R

, 04/ /87 * 9. 4 190.0 1 2. e 653.0 4626 6 30,35.R -

.

f,

.

1
,

j
,.

|

* VALUE EXCEEDS UCL
,

** VALUE EXCEEDS UCL + 20%

| j

__ _ __ _ _ _ _ _ - _ -
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| 1ST QUARIER 1987 f1 AL AP Al RESOURCES C0t1P ANY : WILLOW CREEK R&D

o x o e v WELL WCOW-21
|

TOTAL TOTAL P!E20nETRIC SPECIFIC
'

SO4 CO3 SURFACE CONDUCTANCE CHLORIDE
I (nG/L) inG/L) (ELEY.nSL) (Unrf0/CN) in0/L)

|
-

240 240 4680 ?400 120

| 220 220 4670 2200 110

|
|

| 200 200 4660 2000 l00

| 0~ -r '
,

I
,

, w ,

'

180 180 4650 1800 90 ),,g,
"

,

m

' \ gg,

9-# ' ' 'y , ., ,,

160 160 4640 1600 80 's / %
'

* %% *
, ,

, ,

% , %j

; II H. ,

j 140 140 4630 1400 70 '
,

'
. ,

n

120 120 4620 I200 60 / ' ' "" ' a, ,
'

,
'' '- - , -gg,

,

t00 100 461O I000 50

| 80 80 4600 800 40

|
w

'-
,60 60 4590 600 30

i

l

40 40 4580 400 20

20 20 4570 200 10 ,5,, .o,
"U"

, ,

|,
, ,

- ,
,

NqppF
0 0 4560 0 0 ,

. . , , . . . . . , _

s se is ao as ao s so es ao as se s to is ao as sa

JAN FEB NAR
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MALAPAI. RESOURCES COMPANY
WILLOW CREEK R & D

MONITOR AND TREND WELL DATA

WELL NO. WCOW-22 COMPLETED INTERVAL. 421.0
WELL TYPE MONITOR 477.0
NORTHING 1137247.0 CASING ELEVATION 4794.8
EASTING
GROUND ELEVATION.

849534.8 DISTANCE FROM FIELD, FT. 115.5
4792.8 REFERENCE WELL IW-06

.

CL SO4 TCO3 COND PIEZOMETRIC BAROMETRIC
(MG/L) (MG/L) (MG/L) (UMHO/CM) SURFACE PRESSURE.

UCL 14.0 211.0 160.2 741.0 (ELEV, MSL) (INCHES-HG)-
UCL + 20% 16.8 253.2 192.2 889.2 RISING - R

FALLING - F
SAMPLE DATE STEADY - S
-.------- ---------. _- ----------------------------------------___. _. __-------

_ _ _

01/08/87 7. 5 197.0 129.0 698.0 4642.9 30.40 S
01/21'/87 8. 5 188.0 131.1 685.0 4649.1 30.20 S
02/03/87 7. 3 199.0 128.6 685.0 4647.9 30.00 S
02/17/87 8. 3 205.0 '121.0 680.0 4618.5 30.15 R
03/02/87 6. 8 207.0 126.0 685.0 4645.1 30.10 R-
03/16/87 7. 3 202.0 124.0 678.0 4617.8 30.00 S
04/01/87 7. 7 202.0 125.9 663.0 4616.4 30.35 R

!

~

t
j -.

!

* VALUE EXCEEDS UCL
1 ** VALUE EXCEEDS UCL + 20%
1

_ _ _ _ _ _ . _ _ . _ . - _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ . - - - - . . . . _
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j 1ST GUARTER 1987 MALAPAl RESOURCES COMPANY: WILLOW CREEK R&D
| o x o e v WELL WCOW-22| TOTAL total PIEZonETRIC SPECIFIC
'

SO4 CO3 SURFACE CONDUCTANCE CHLORIDE
| (nG/L) (MG/L) (ELEY.nSL) (UnH0/Cn) (nG/L)
|

|
| 240 240 4680 2400 120
I
i

220 220 4670 2200 sto

200 200 4660 2000 100 '

(L II' '-
,,

---q,
180 180 4650 1800 90

-A>' -q
'

\ |
-

|g
-

,
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% /| 160 160 4640 1600 80 g

,,#
/ g
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% / \
t40 140 4630 1400 70 \ / g
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/ \ ,,

-

%

"$)
100 100 4610 1000 50
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'

' -
,

,

60 60 4590 600 30
,

,,

to 40 4580 400 20
,

| 20 20 4570 200 10 ..]
; -- -

0 0 4560 0 0 .
.

. , , . _ , . .. . . . . . .. . , ,, . . . _s so is na as ao s se is aa as 3a 5 to ts se as ao

JAN FEB F1AR
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MALAPAI RESOURCES COMPANY
WILLOW CREEK R &D

MONITOR AND TREND WELL DATA

WELL NO. WCOW-23 COMPLETED INTERVAL 433.0
WELL TYPE MONITOR 475.0
NORTHING 1137117.0 CASING ELEVATION 4793.5
EASTING 849759.5 DISTANCE FROM FIELD, FT. 144.1
GROUND ELEVATION 4790.3 REFERENCE WELL IW-04

CL SO4 TCO3 COND PIEZOMETRIC BAROMETRIC
(MG/L) (MG/L) (MG/L) (UMHO/CM) SURFACE PRESSURE

UCL 18.0 211.0 157.7 741.0 (ELEV, MSL) (INCHES-HG)
UCL + 20% 21.6 253.2 189.2 889.2 RISING - R

FALLING - F
SAMPLE DATE STEADY - S
-------------------------------------- -----------------------------_------- ---------

01/08/87 9. 4 194.0 126.0 693.0 4644.0 30.40 S
01/21/87 9. 6 194.0 142.7 695.0 4650.1 30.20 S
02/03/87 8. 9 202.0 128.9 680.0 4649.0 30.00 S
02/17/87 9. 0 196.0 132.0 700.0 4615.0 30.15 R
03/02/87 7. 0 200.0 125.0 680.0 4646.1 30.10 R
03/16/87 8. 0 181.0 126.0 673.0 4614.1 30.00 S
04/01/87 6. 9 202.0 124.0 678.0 4626.1 30.35 R

.

* VALUE EXCEEDS UCL
** VALUE EXCEEDS UCL + 20%

_ ____-____ __ ______ - __ - _________
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IST GUARTER 1987 MALAPAI RESOURCES COMPANY: WILLOW CREEK R&D
o x o e v WELL WCOW-23TOTAL TOTAL PIEZonETRIC SPECIFIC

SO4 CO3 SURFACE CONOUCTANCE CMLCRIDE
(MG/L) (nG/L1 (EL Ev.nSL) (UnH0/cn) (nG/L) - -

--

"r-
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MALAPAI RESOURCES COMPANY
WILLOW CREEK R& D

MONITOR AND TREND WELL DATA

WELL NO. TW-01 COMPLETED INTERVAL 490.0
WELL TYPE TREND 466.0
NORTHING 1137339.3 CASING ELEVATION 4789.0
EASTING 849617.0 DISTANCE FROM FIELD, FT. 78.9
GROUND ELEVATION 4786.8 REFERENCE WELL IW-01.

CL SO4 TCO3 COND PIEZOMETRIC BAROMETRIC
(MG/L) (MG/L) (MG/L) (UMHD/CM) SURFACE PRESSURE

UCL 0. 0 0. 0 0. 0 0. 0 (ELEV, MSL) (INCHES-HG)
UCL + 20-4 0. 0 0. 0 0.0 0. 0 RISING - R

FALLING - F
SAMPLE DATE STEADY - S
----------- ---------- ---------.-------------------_ __--_-_-__ _.

01/05/87 18.5 715.0 4646.0 30.15 S
01/12/87 11.6 680.0 4647.8 30.38 S
01/19/87 9. 9 635.0 4649.0 30.20 S01/26/87 10.9 690.0 4638.0 30.20 R
02/02/87 7. 3 665.0 4648.0 30.00 R
02/09/87 10.3 673.0 4648.5 30.20 F
02/17/87 7. 2 665.0 4613.9 30.15 R
02/24/87 6. 7 675.0 4610.2 30.05 R
03/02/87 7. 0 670.0 4645.1 30.10 R. '

03/09/87 8. 4 663.0 4646.8 30.30 S
03/16/87 7. 6 705.0 4610.6 30.00 S
03/23/87 8. 3 660.0 4611.5 30.05 R
03/31/87 7. 0 680.0 4626.0 30.15 S



.

| o o o
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IST OUARTER 1987 MALAPAI RESOURCES COMPANY: WILLOW CREEK R&D
* * * WELL TW-01PIEZonETRIC SPECIFIC

SURFACE CONDUCTANCE CHLORIDE
(EL Ev.f1SLI (UNH0/Cri) tr1G/L)

4680 3600 240

4

!4670 3300 220 j

|

4660 3000 200
.

4650 2700 180

o-
,sp,-- "Il

.

|l- "Il

% , \ --t,, -

#

4640 2400 160 / .

% _/..
.

k11

\
I \4630 2I00 140 f

\ .I \
\ I \4620 1800 120
.

..

I
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-
q ; r

4600 I200 80

4590 900 60

4580 600 40 ll.' ' "
'
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_.,

'
,

,

p||m

4560 0 0 _....
. _ _ . . . . _ . . . . , . . . . _ .|
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MALAPAI RESOURCES COMPANY
- WILLOW CREEK R & D
1

; MONITOR AND TREND WELL DATA-

J WELL NO. TW-02 COMPLETED INTERVAL 440.0
WELL TYPE THEND 480.0i

NORTHING 1137338.7 CASING ELEVATION 4788.3 ;

EASTING 849668.4 DISTANCE FROM FIELD, FT. 56.2 iGROUND ELEVATION 4785.O REFERENCE WELL IW-01;

*

i
CL SO4 TCO3 COND PIEZOMETRIC BAROMETRIC

'

(MG/L) (MG/L) '(MG/L) (UMHO/CM) SURFACE PRESSURE
UCL 0. 0 0.0 0. 0 0. 0 (ELEV, MSL) (INCHES-HG) +

UCL + 20% 0. 0 0. 0 0.0 0. 0 RISING - R
FALLING - F i

, i

SAMPLE DATE STEADY - S |
_

----- =_ .------- -
-__ |

. _ _ . _ _
__

4 01/05/87 17.5 720.0 4646.7 30.15 S
,01/12/87 10.8 675.0 4648.0 30.38 S '

01/19/87 12.8 670.0 4649.3 30.20 S
: 01/26/87 11.6 680.0 4642.7 30.20 RI 02/02/87 11.3 665.0 4648.3 20.00 R. t02/09/87 13.1 695.0 4648.7. 30.20 F

'

02/17/87 8. 8 660.0 4612.2 30.15 R
02/24/87 6. 7 660.0 4608.4 30.05 R
03/02/87 8. 4 655.0 4645.3 30.10 R

; 03/09/87 10.6 648.0 4647.1 30.30 S
,

03/16/87 8. 8 690.0 4612.1 30.00 S
j 03/23/87 ' 8. 3 650.0 4610.4 30.05 R'

03/31/87 9. 3 650.0 4625.3 30.15.S l

! '

! !
-

,
.

.
6

i

' _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ . . _
_ _ _ __-
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IST OUARTER 1987 MALAPAI RESOURCES COMPANY: WILLOW CREEK R&D
1 o e v WELL TW-02PIEZONETRIC SPECIFIC

SURFACE CONOUCTANCE CHLORIDE
(ELEv.NSL) (unM0/CN) (MG/L)

4680 3600 240

4670 3300 220

4660 3000 200

4650 2700 180
-th " "

= Ib "Ig,, , j
,- |

-

s,,.- ;
4640 2400 160 - .

. .. .

) I \
4630 2I00 140

..

\..
f .

I
\ \ v

4620 1800 120
. .

I |
'

'4610 1500 100 '* '' q|"a, ,
,

4600 3200 80

4590 900 60

lb. ..
, ..

4580 600 40
' ' " " '

"

4570 300 20
.'..-' = . ,

,

*"4p., '

4560 0 0 . . .

. . ... . . .. . . .. . . . .. . . . . . . _ . . . .

.
. ___ _

.
. . .. ._...__..... --...

.. . .. .. .. -

JAN FEB MAR

_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ __
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MALAPAI RESOURCES COMPANY
WILLOW CREEK R& D

MONITOR AND TREND WELL DATA

WELL NO. WCOW-24
WELL TYPE COMPLETED INTERVAL 345.0TREND
NORTHING 370.01137269.1 CASING ELEVATIONEASTING 849727.2 4786.9

DISTANCE FROM FIELD, FT. 35.5GROUND ELEVATION 4784.6 REFERENCE WELL IW-03

CL SO4 TCO3 COND PIEZOMETRIC EAROMETRIC(MG/L) (MG/L) (MG/L) (UMHO/CM) SURFACE PRESSUREi UCL 0. 0 0. 0 0. 0 0. 0 (ELEV, MSL) (INCHES-HG)UCL + 20% 0. 0 0. 0 0.0 0. 0 RISING - R
SAMPLE DATE FALLING - F

STEADY - S-------- _- - - -

___--
_ _ _ --- _ - - -

. _ - _ _ _ _ _ _ _ -
| 01/05/87 9.1

_

.--____

650.0 4645.8 30.15 S01/12/87 10.1 650.0 4647.2 30.38 S01/19/87 9. 9 600.0 4648.3 30.20 S01/26/07 10.3 625.0 4644.5 30.20 R02/02/87 10.0 615.0 4647.3 30.00 R02/09/87 10.3 658.0 4647.6 30.20 F02/17/87 10.4 620.0 4636.1 30.15 R02/24/87 5. 6 595.0 4631.6 30.05 R03/02/87 9. 3
'

635.0 4644.3 30.10 R03/09/87 10.1 588.0 4646.1 30.30 S03/16/87 8. 0 680.0 4635.3 30.00 Sj 03/23/87 8. 8 595.0 4630.5 30.05 R| 03/31/87 8. 7 635.0 4629.2 30.15 S

1

|



._ _ . _ . _ . _ _- .
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IST QUARTER 1987 MALAPAI RESOURCES COMPANY: WILLOW CREEK R&D

6 e v WELL WCOW-24
PIEZor1ETRIC SPECIFIC

| SURFACE CONDUCTANCE CMLORIDE
(ELEv.r1SLI (UNN0/Cro (nG/L1

|

4680 3603 240 J .
. ...g...

4670 3300 220 _ . ...

4660 3000 200 _

4650 2700 180 ..

7--A'
.

..,.

t}- 4|-o s
,

.-... ,,, ,

4640 2400 160
g . . . .. / y
'IN / Id

4630 2100 140 ..
. . 1 .,

,

m

' '-

n..

4620 1800 120 - _ y -

7
..

4610 1500 100 _

4600 1200 SC

4590 S00 60
'

4 ..

U'*"" " " ''' '4580 600 40 ;' ' "

:l>'
= a

. ..--.q ng.,, -., ..

I

4570 300 20
-

1
. .L- .

1.. .
. . . . . . . . . . . . .. . . . . _ _ 1..

4560 0 0
.. .. . . .. ..

. .. .. . . .

. .. . . . . -

JAN FEB MAR

_ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - . _ _ _ _ - _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ - _
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MALAPAI RESOURCES COMPANY I

WILLOW CREEK R&D
i

1 MONITOR AND TREND WELL DATA
L

' '

WELL NO. WCOW-25 COMPLETED INTERVAL 440.0
! WELL TYPE TREND 482.0

NORTHING 1137300.4 CASING ELEVATION 4789.2 L

EASTING 849650.3 DISTANCE FROM FIELD, FT. 24.1
GROUND ELEVATION 4788.1 REFERENCE WELL IW-01 ;

!

CL SO4 TCO3 COND PIEZOMETRIC BAROMETRIC
(MG/L) (MG/L) (MG/L) (UMHO/CM) SURFACE PRESSURE ',

'

UCL 0. 0 0. 0 0. 0 0. 0 (ELEV, MSL) (INCHES-HG)
| UCL + 20% 0. 0 0. 0 0. 0 0. 0 RISING - R
I ;

FALLING'- F
i SAMPLE DATE STEADY - S

'- -- : - - - -

_ - - -
____ ____

__

01/05/87 132.0 3600.0 4647.1 30.15 S
'

01/12/87 135.0 3200.0 4647.2 30.38 S
01/19/87 127.0 3375.0 4648.6 30.20 S '

' 01/26/87 133.2 2640.0 4623.5 30.20 R
, 02/02/87 117.0 2550.0 4647.8 30.20 R I'

02/09/87 87.7 2120.0 4648.2 30.20 F
02/17/87 46.8 1330.0 4602.0 30.15 R
02/24/87 35.0 1110.0 4597.3 30.05 R

~
303/02/87 39.6 1150.0 4645.3 30.10 R !

03/09/87 39.2 1645.0 4647.0 30.30 S I

03/16/87 23.0 955.0 '4598.5 30.00 S
03/23/87 13.8 765.0 4599.0 30.05 R :

j 03/31/87 12.1 760.0 4625.9 30.15 S '

I

!

! .

I

;
>

.
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IST OUARTER 1987 r1AL APAI RESOURCES C0t1PANY: WILLOW CREEK R&D
6 * * WELL WCOW-25PIEZor1ETRIC SPECIFIC

SURFACE CONDUCTANCE CHLORIDE
(ELEv.rtSL) (ur1M0/Cr0 (MG/L1 'T-

i

4680 3600 240 ..q
....

|4670 3300 220
. ,

"
,

W \ '

\
4660 3000 200

% ,

...I,.
|

.,.

\
\4650 2700 180

,

, [ .

= ' b" "4
,

, 1,qi"-* *
;; = , ,

'

i,

4640 2400 160
. g . '.. . .., )
I / b !

4630 2100 840
.

.. ,

--"- 'g y
-

5
- . .. ...,, .

4620 1800 120 '
.

.. . .|_
n

\. \ y I [ .4610 1500 100
. . . _ ,

g - i
i /I '

4600 8200 80 ,

((
~

j W|
~ '

'iF;- t-
,.

4590 S00 60
. .,

I g
..

i
.

*

4580 600 40 % (
- ' '

i
-

q,..- g

%4570 300 20
. . ,,_

II ..

' 4p- . ..,,.

4560 0 0 . .. . . , , . . . . . . . . , . . . , _ _ _ , . _ . _ .s se is as as se s is is as as se s se is as as se '

JAN FEB NAR -|
J
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MALAPAI RESOURCES COMPANY
WILLOW CREEK R&D

MONITOR AND TREND WELL DATA

WELL NO. WCOW-26 COMPLETED INTERVAL 445.0
WELL TYPE TREND 480.0
NORTHING 1137200.2 CASING ELEVATION 4790.9
EASTING 849684.9 DISTANCE FROM FIELD, FT. 32.7
GROUND ELEVATION 4789.9 REFERENCE WELL IW-04

CL SO4 TCO3 COND PIEZOMETRIC BAROMETRIC
(MG/L) (MG/L) (MG/L) (UMHD/CM) SURFACE PRESSURE

UCL 0. 0 0. 0 0. 0 0. 0 (ELEV, MSL) (INCHES-HG)
UCL + 20% 0. 0 0. 0 0.0 0. O RISING - R

FALLING - F-

SAMPLE DATE STEADY - S
_ - - - _ . __ . _ _ _ _ - - . _ _ _ _ _ _ _ _ _ .__

01/05/87 151.0 3800.0 4646.9 30.15 S.
01/12/87 126.0 3100.0 4647.7 30.38 S
01/19/87 145.0 4350.0 4649.1 30.20 S
01/26/87 137.6 3200.0 4628.2 30.20 R
02/02/87 136.8 3300.0 4648.1 30.00 R
02/09/87 101.8 2745.0 4648.4 30.20 F
02/17/87 39.4 1430.0 4606.2 30.15 R
02/24/87 50.0 1535.0 4600.8 30.05 R,

03/02/87 55.1 1430.0 4645.4 -30.10 R
93/09/87 73.8 1820.0 4647.3 30.38 S
03/16/87 27.6 1360.0 4602.7 30.SO S
03/23/87 23.9 950.0 4601.7 30.05 R
03/31/87 17.9 910.0 4626.2 30.15 S

L_ _ _ _ _ _ _ __ _ _ _ _.__ ____-- - -
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4TH OUARTER 1986 t1AL AP AI RESOURCES COMPANY: WILLOW CREEK R&D
* * ' WELL WCOW-26PIE 201ETRIC SPECIFIC

SURFACE CONDUCTANCE CHLORIDE
(ELEV. rtSL) (Ur1N0/Cr0 tr1G/L1

4680 4300 240 |

4670 4000 220
. .

'
L

I
4660 3700 200 t

\ I \4650 3400 180 .g ,, . , . ..

_

I '

g -
, q|- --

,

4| | \
'

4640 3100 160 .. . . g.,

|
, .) , ]

.I '
- I

.

t

'
\\ s,

4630 2000 140 }
' '

N
' m q j |

~
- -

,

,
p,

4620 2500 120 k
'

I l /

} l /
'

|\
|4610 2200 100 I {

'I
/.

,

4600 1900 80 k L I
'

k |{
\ \ /

'
| Is4590 1600 60 t , # h

)D''

-1| %
'-,g ,

A,
'

L,
--4580 .000 40 -.

3

''
4570 1000 20 'P - -

u ;g... .

| 4560 700 0
, ....-o = . . . . . = = . .. .. ..
$ JAN FEB MAR
!
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! APPENDIX II
i
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:

} SURFACE HATER ANALYTICAL DATA
1
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'

|
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.

i

i

!
t

|

I
i
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M AL A PA l RESOURCES

WILLOW CREEK PROJECT

SURFACE WATER

SAMPLING LOCATIONS
SCAL E st*e 2OOO'
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WATER ANALYSIS REPORT-MALAPAI RESOURCES, INC

j,

Preject: Christensen Ranch Willow Creek R 8. D

Secole I.D.: Deunstreas
i Samo e Date: 01-27-57 Det.Lisit i
'

. Rec' ort Date: 03-04-37 & Range !,

' Sasole th: ster: 67-0244
.

iMAJOR IONS mg/I:
|Ca 371 0.05
|

Mg I'5 0.01
Na 1050 0.0"
K 15.9 0.10
C03 7.9 0.10
C03-total 552.0 0.10
HCO2 576.0 0.10
534 3200 0.50
C1 85.3 0.10
X"4 (N1 0.77 0.05 i
N02 (Ni 0.01 0.01 !NO3 (N1 0.10 0.01
F 0.24 0.10

? SiO2 11.7 1.00
TES 3 190 :* 542 1.0
Cond (car.oi:41 5370 1.0
Alk-CACO 3 485.0 0.1'

pH (units! 8.47 1-14
i

'

TRACE METALS mg/]:
A1 (0.10 0.10 -

- As 0.002 0.001

O' EBa (0.10 0.10
(0.10 0.10

Cd (0.01 0.01
C (0.05 0.05
C:: (0.01 0.0!
Fs 0.47 0.05
Fa (0.05 0.05
na 2.04 0.02
H; (0.001 0.001 ,

|
No (0.10 0.10
Ni (0.05 0.05
Se 0.001 0.001

.
.V (0.10 0.10 1

2n (0.01 0.01

RADIOMETRIC pCi/l:
U (aoll! 0.0G? 0.001 i

|

Ra223 1.3 0.10
Ra Frec. +/- 0.5
Th!30 1.4 0.50
Th Fret. +/- 2.1
Fo210 0.5 0.!0
Fe Frec. +/- 1.0
Pb210 (0.1 0.10
Fb Fre:. +/-

Q.A. DATA:2

Anton seo: 78.50
Cation sea: 77.63
A/C Balance: 1.014 0.95-1.05
WYCEQ A!C Sal.: -0.71 -5 - +5

. Cale TD5 ea/l: 51E?'
TD3A/CBal: 1.051 0.70-1.10

0.A. MANAGER: dd. '
4

EFJ.GY LA20RATORIES. INC. ~e

,

s - - - , n, -- -, , . - m. m g - -wy-
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WATER ANALYSIS REPORT-MALAPAI RESOURCES, INC

Freject: Christensen Ranch Willow Creek R & D
SAMPLE I.D.: Willow Creek Downstream Discharge'

Suple Date: 02-23-27 Det. Limit
Recort Date: 04-07-37 L Ratsge
Sdple Nusber: 97-1340

MAJOR IONS mg/l:
C4 335 0.05 '

ng 137 0.01
Na 804 0.05
K 11.7 0.10
C03 0, 0.10
C03-toul 713.1 0.10, ,
HCO3 827 O.10

'
e'

SO4 2164 0.50
Cl 50.7 0.10 '"

| NH4 (N) 0.!0 0.05
i N02 (N) (0.01 0.01
( NO3 tN) 0.02 0.01

F (0.! 0.10
5102 14.5 1.00
TDS 1 150 C 416-) 1.0
Cand (uitic/ cal 4500 1.0
Alk-CaCC3 672.0 0.1psi (unitsi 7. 74 1-!4

-

TRACE METALS mg/1:
Al (0.10 0.:0

Os As 0.003 0.001!a (0.10 0.10
B (0.10 0.10
C.1 (0.01 0.01
Co (0.01 0.)1

| Cr (0.05 0.05'

Cu (0.01 0.01 1

Fe 0.05 0.05 |
Pt (0.05 0.05

'

Nn 0.11 0.01 ,
He (0.001 0.00!
N6 (0.10 0.10
Ni (0.05 0.05
Se 0.:05 0.001 r
V (0.10 0.10 -
Zn 0.31 0.31

RADIOMETRIC pCi/1:
1) 02!!) 0.1950 0.X03
RaES 0.3 0.20Ri rec. '/- 0.3
Th80 3.0 0.2)in Prec. *i- 2.0
Po2!0 (0.2 1.0
Fo Frec. +/-
Pb210 <!.0 1.0
P3 Prec. +/-

Q.A. DATA:
An:ca m : 40.92
Cition teq: 63.49
A,C Balanca: 0.?!? 0.7!-!.05
!!1EED A/C Sal.: 2.07 -5 - +5/ Cale IDS y!!: 3962

5 TOS 4/C Bau 1.050 0.90-!.!0

0.A. MANAGER: / d. A4
EhE M Y LAPCM iGF!ES. INC. .!

,

en

_ . . .

._.__i

. .. '
'

"
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: WATER ANALYSIS REPORT-MALAPAI RESOURCES, INC.

Frs:ect: Christensen Ranch Willow. Creek R 8 DO
.V 3 anis i.0.: - Villow tries

Downstrsu
3acole hte: M-30-37 Det. Limit
Re: ort Osta: 04-29-37 a Rance
i m le M eer: 37-3333

~

.

MAJOR IONS mg/1:
Ca 310 0.0' -

3..:a.
137 0. 0. ,1.-. 0.vs.. .:(

i C3.
".7 0.10

0 0.10; CI cti1 523 0.10
u.. ..s .a. . 0. 0

-

. . .

if. Dal 0.'0
c. : .: 0. 0,

is i.H 0,25 0.05
4

i .Ei ill) - G.31 0. )! -'
' C3 @ 0.03 0.]!:

: 0.;5 0.'0:;.g:r. .

-1.'
'O** 1 *~ 00
'

,

i *c: : .:0 .4
:: 1.0,

. rc ''.in0 t C t s'il 1.0
'

'ti;-CLC2I -d 0.
:s'c:3' ~ 23 1-14

! TRACE METALS mg/l:
al s0.1 0.13.

1 at G.031 0.201
31 :0.; 0.10

!i <0 ! - 0.;0,

.
, .s .

;.n 0. h. ,,

w.)! 0.:
: ;0.01.

0. n,.,t..( ~.: ~...,a.n

0.)1
) . 0.23 0.05

:-. a.w. a. .yA ..4 'r. 0.I! 0.01
2 ,* /0. . . 1.'. t 3). .}/.;. .|.

.4 <).! 0.10
li (0.0" 0.25is 0.0C3 0.001''
- G.1 0.103 c0.31 0.01

RADIOMETRIC pCi/l:
J 00.1) 9.:57 0.'1003
* 33h 2.: 0.20i

?1 are:. *:- 1.
~hi20 *

0.20Th :rsc .-'

e.r .: ., ,) . . . - 4.01
.4

.; h Pre:. +/- n.7
, h214 , 1.0?& *rt *i-
i

*Not yet available
D.A. DATA:
+1:ca +.es: !?.i!3

scat:c:1 asa: St.253 ^
-.

4/C 3alacca: 0.377 0.?!-1.0!
W:E] 4/C 3al.: 1.:9 -5 - +'; Caic 703 ull: 39:t'
IO3 .4~2 3al: 1.03? 0.?0-1.!0

, eern umstories inc.gg d'D.A. MANAGER:
p

i

h

i

.

- w r .-g - -w . g .,m <-,.y9 ..,..,-wm, ,y,3,em wr-.-,.a--+ww+y -e*- v-g-ww - -e e-e ar w y 7- e .* e m -a t-we+ g- "re e''9t w y- - pe == g m ree
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WATER ANALYSIS REPORT-MALAPA'I RESOURCES, INC,

Prop:::- Christensen Ranch Willow Creek R & D
-SAMPLE I.D.: Upstream
Saccle Date: 03-04-!? Det.Liai:
EsfertCate: 04-07-!7 a Ran;E,

3arcle Nunter: 57-2205
.

MAJOR IONS mg/l:
Ct !!6- 0.0"
t: 37.h 0.01
Ni l'7 0.')5
r T.7 0.10
C03 0 0.10
C03-tc:al 123.* 0.10
H:03 191 0.10
904 -550 0.50
El 2.4 . 0.!0,

! NR IN! 0.05 0.05
?G ttil (0.01 0.01-
|C2 (M 0.05 0.01
F (0.1 0.10

-

3i02 11.3 1.00
IIS 9 :20 e 360 1.0
755 36 1.0
CoM test.o/:a) !a'2 1.0
Ali:-Ca:03 157.0 0.1
pH (enits) 7.E6 1-14

TRACE METALS mg/l:
Ai (0.1 0.10
Ar 0.001 0.001
Ba (0.1 0.!0-

& (0.! 0.!0
Ca (0.01 0.01
Ce (0.01 0.01
Cr (0.0" 0.05
Ce (0.01 0.01
Fe (0.05 0.05
ft (0.05 0.0"

; Pn 0.07 0.01;
N: (0.001 0.001'
tid (0.1 0.10
N: (0.?5 0.0!
3e (0.001 0.001
V (0.1 0.10
In (0.01 041

RADIOMETRIC pCi/1:
ilie:ili 0.0370 0.0003
RaI2: 3.3 0.20
Fi re:. +/- 0.2D

Th230 - (0.2 0.20
Th Frec. +/-
Po2!O 4.5 1.0
Po Pre:. +/- 1.3

i Pt!!O 25.3 1.0
F: F.i:. +/- i.i

G.A. DATA:
.Anton rec: 14.S3
Cat:en ce'c: 15.53

OAiCEalance: 0.755 0.?5-I.05
UNEEE A/C Bal.% 2.31 -5 - +'.

Calc IL3 es/l: 974
ICS A/C Ba!: 0.786 0.70-!.10

Q.A. MANAGER: dd. ac '
-

ENERii LAPORA70RIE3. INC.
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SURFACE NATER QUALITY

DOWNS'IREAM IOCATION
MClmILY ASSAY

FIEID ' PARAMETERS

TEMPERATURE (DNDUCTIVITY STREAM DISCHARGEDATE C umho/cm pH RATE cfs

1/27/87 5"C 4500 7.73 1.5
J

2/23/87 6C 4734 7.75 0.38
; 3/30/87 2C 4550 7.20 0.38
i
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UPSTIUAM LOCATIONO =^^ "" ^ss"
FIELD PAPAMEIERS1

3/4/87 3C 1800 7.9 10.0:
'
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