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Atlsa Moah CAP

A conceptual interpretation of the drilling data for the south side of the tailings pond is
presented in figure 2. This is a simplified east-west ¢cross section showing the interlayering of
lithologies encountered.

4.0 DRILLING AND RECOVERY SYSTEM INSTALLATION PROGRAM

4. Rrilling Program

A total of 15 borings and two well points were completed during this phase of the CAP
implementation. The wells were located on the southern, eastern, and northern ends of the
tailings impoundment (refer to Figure |, Recovery System Schematic). The wells were drilled
and installed by Datum Exploration, Ltd. of Wheat Ridge, Colorado, A CME 75 drill rig was
used to advance the 10 5/8" diameter hollow stem auger. Two of the wells, PW-3 and PW-40BB,
were damaged during completion, Two well points were driven on the northern end of the
tailings impoundment. Drilling operations for the 13 additional wells and two well points began
on June 14, 1990 and were compieted by June 28, 1990,

Bulk samples were collected during advancement of the test holes at five foot intervals and were
visually inspected and lithologically logged. Split spoon sampies were obtained to confirm the
presence of the low permeability clay layer below the sandy tailings material, These samples were
taken to determine the saturated thickness of the tailings.

42  Well Point Installation

The two well points were installed by pushing a five foot !ength of 2 inch diameter stainless steel
260 screen attached to a drive point, Five foot lengths of galvanized pipe were threaded to the
well point and pushed into the tailings. The final depth for each well point was approximately
23 feet below ground surface. The well points were installed to determine the feasibility for use
in dewatering the tailings. An economic and technically feasible method for recovery from the
well points continues to be investigated,

43 Recovery Well Construction

Refer to Appendix B for Lithologic Logs of Monitor Wells and Well Completion Diagrams. The
recovery wells were constructed using 4.0 inch LD, schedule 40 PVC casing. The screen is 020
inch and was actory slotted. All joints were threaded flush mount. The wells were capped with
a slip cap on the top and @ threaded bottom cap. The annulus between the hole and the casing

Project Number: 760-OK (41
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Atlas Mosls CAP

was backflilled with 8-12 Colorado Silica Sand to approximately 2 fect above the top of the
screen. A bentonite seal was then placed above the {ilter pack and neat cement grout was placed
in the remainder of the hole to surface. A fiberglass (Nipak) protective casing was placed in
cach location. Table 4.1 gives casing depth information for each location

Wells PW-3 and PW-40BB were damaged during completion. This happened during placement of
the filter pack in the annulus between the casing and boring wall. As the level of the [ilter pack
rose in the well annulus the augers were pulled to prevent the filter pack from wedging between
the auger and casing. At approximaiely 32 feet below ground surface, the saturated tailings
fiowed into the annulus between the casing and auger, forcing up and wedging some of the filter
pack. The casing was broken when the driller attempted to pull the auger. The remainder of
each well was completed with filter pack, bentonite seal and neat cement, and a protective casing
and slip cap. Recovery well PW-40BA was completed without filter pack at the request of Atlas
for future comparison of production rates with the wells completed with filter pack

The two damaged wells have been retained as observation wells; however, the amount of useful
data is limited. Since there are no bottom caps, the depth of each well is expected to change in
response to bottom sediment [ill inside the casing. Secondly, the wells penetrate only a shallow
upper zone of the saturated portion of the tailings.

The water table elevations given in Table 4.1 indicate an apparent wide variance in water table
clevations across the impoundment, There are three explanations for this variance. The hydrologic
properties of the tailings material are heterogencous in response to variable lithologic conditions
across the tailings impoundment (see section 5.0). As a result, irregular perched water zones are
expected to exist at random across the impoundment.

Under the flow conditions which exist in the impoundment, the water level in cach of the
recovery wells depends on the length of the screen and its vertical position with respect to the
saturated thickness. The water level is equal to the average potential over the length of the
screen. The vertical position of the screened intervals in the recovery wells is somewhat variable,
In addition, the length of the screens ranges from approximately 20 to 70 feet.

The water table clevations are also expected to decline toward the embankment of the tailings
pond.

Project Number: 760-0K-041
Auguat 30, 1990
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At Mosh CAP

TABLE 4]
WELL CONSTRUCTION DATA

RECOVERY SCREENED BOTTOM DEPTH WATER
WELL INTERVAL SATURATED OF CASING TO WATER TABLE
NO, (EL BGS)® THICKNESS (ET BGS) (EL.BGSI® DPAIE ELEYATION
PW-+] 49.37-89 44 116 98 (o0 66.4 6/21/90 3987.3)
FWw.2 35771981 144 §2.0%¢¢ 67.6 6/30/90 308225
PAy.3ee £5.3230 182 3230 14.00 6/29/90 4030.20
PW-40BA 8.3-38.55 16.4 18,55 22.2 6/28/90 4027.80
PW-40BB**  8.5-30.0 8.8 30,00 21.2 6/29/90 4028.30
W4 8.2:6851 40.0 68.51 28.1 6/21/9C 4022.70
W5 4137460 493 74.60 253 6/29/90 402320
W6 1.55.-73.55 452 73.55 283 6/29/90 4020.10
PW.7 7.8-78.14 1.0 78.14 37.1 6/28/90 401560
P8 886905 350 69.08 340 6/28/90 4013.70
PW-9 8.6-6896 329 68.96 36.05 6/29/90 4013.35
PW:10 10.0-70.32 343 70.32 36.00 6/29/90 4011.70
PW-11 5.0:65.00 34 65.00 309 6/29/90 401480
PW=12 8616892 40.) 68.92 88 6/29/90 4" 1R .60
PW-13 6.5-46.80 9.0 46.80 37,75 6/30/90 401570
WPl 18.3-213 10.6 23.30 12.7 6/29/90 4032.30
WP-2 18.34-23.34 10.6 23.34 2.79 6/29/90 403425
NOTES:
. (1. bgs) feet below grou 4 surlace
. Damaged casing « snapped off, no bottom ¢ap
e Double sereened wells; u packer is in place above the alluvial water at  the depths given for bottom of
Casing

Project Number: 760-0OK.041
August 3, 1580
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Atlme Moab CAP

44 Well Development

The wells were developed after completion with o 1en foot dart bailer. Each well was bailed (ot
appreximately one hour or until dry. Initially, the water bailed contained high amounts of silt
and fine sand material. During bailing, the amount of this fine ground matetinl decreased over
time. The wel's continue to pump large amounts of silt. PW-) and PW-8 are fairly ¢lean

a5 Eume Installation

To estimate the initial pumping rates, each well was pumped using an electric pump. Time, water
level, and pumping rates were recorded during pumping. Each well was pumped dry, after which
time the recovery of the water was recorded,

The pumps that were installed were manufactured by Gould and are rated at one-hall horse-
power and 10 gallon per minute. Ten of the pumps installed were Fitted with a set of adjustable
high and low on and off probe controls. In addition, one stainless steel, 110 volt, one-hall horse:
power Grundfos pump was made available. 1t was decided that the pumps would be placed
spproximately five feet above the bottom of cach well because of the tendency of some to fill
in with silt. The depths were chosen based on existing water levels, the depths of the wells and
on apparent siltation tendencies,

§0 RECOVERY WELL YIELD

The production capability of each well is dependant on & number of factors including
permeability, saturated thickness, homogeneity and well design.

When tailings were deposited in the tailings pond, the lithologic properties such as grain size,
angularity and sorting were a function of the nature of the ore being processed and the process
method. Since ore from different deposits was processed at the mill and the milling process was
altered periodically, it was expected that a vertical layering effect would be present in the
tailings. In addition, the horizontal distribution of the tailings material was controlled by the
slurry discharge configuration, This system consisted of spigots spaced at approximately 100 foot
intervals creating a beach wedge of tailings sand between the dam embankment and the ponded
water. The lighter, liner particles were carried toward the c¢enter of the pond (Refer to
Decommissioning Plan for the Moab Mill, Atlas Minerals, November 30, 1987).

Projeel Number: 700-0K-041
Auguat 30, 1500
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Atlas Moab CAP

The vartical and horizontal lluctuations of the lithologic properties of the tailings material
correspond to changes in the permeability from location to location. Because of this the recovery
wells have varying production rates. During the field progrum it was not possible to choose
favorable well locations,

The permeability of the tailings is largely dependant upon the tailings grain size, shape and
sorting. In general, it was found that the holes drilled ¢lose to the pr :d (i.e. PW-3) had smaller
grain sizes, were more poorly sorted and had high clay content. The holes drilled farthest frot
the existing pond and closer to the tailings embankment (i.¢. PW-1,7and 13) had larger grain
sizes, with 1es8 clay and were more well sorted. The majority of the wells were located about
halfway between these two distances and exhibited a range of lithologic characteristics
representative of both extremes.

The production rates of each well did reflect, to a certain extent, the relative permeability
inferred from the lithologic characteristics of the tailings, Table 5.1 indicates that the highest
initial production came from wells PW<d4 and PW:10. The lithologic descriptions for PW-4
indicated predominantly fine grained, well sorted sand in the saturated interval. The tailings
in PW-10 appear to be finer grained and less well sorted, Lowest initial production was in PW.?
and PW-13. The tuilings in each of these borings also were found to be predominantly fine
grained and well sorted. However, the initial production was extremely low. The water level
in PW:7 is lower than in wells closer to the existing pond, however, the saturated thickness is
relatively high due to thicker tailings near the edge of the embankment, The saturated thickness
in PW<13 is low,

It shouid be noted that a grain size distribution for selected holes is recommended before a
correlation can be attempted between production rate and lithology. There is a drawback to using
these samples (or the testing. An undisturbed sample is preferable for grain size distribution tests.
Because of time limitations, the scope of work did not include sampling for this purpose,
however, the bulk samples can be used to draw some relationships between production rates and
lithology. It is recommended that sieve analyses be performed on samples from the worst three
and best three yielding wells, The samples chosen should range from the initial point of
saturation down to and including the gray clay layer.The borings chosen should include PW-
1, 4578 and 11,

Table 5.1 presents, for each well, the approximate initial volume pumped and subsequent flow
rates based on calculations from the totalizing flow meters and a culibrated volume ¢centainer.

Project Number: 760.0K M1
August 30, 1900
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Allss Moah CAP

TABLE 5.) - CONTINUED

INITIAL YOLUMES PUMPED AND RECOVERY SYSTEM WELL YIELDS

INITIAL
YOLUME I'IME FLOW RATE IN

WELI DATE PUMPED PUMPED GALLONS PER DAY
NQ. (1220) (GALLONS) (MINUTES)® ELOW MEIER CONTAINER
PW.9 529 221 1.8

79 .

919 RS
PW:10 625 500 1.0

7.9 519

7-19 578
PW-11 6:29 20,0 2.5

79 28]

719 4]3
PW-12 6-30 17.1 .4

1.9 101

7-19 413
TOTAL
GALLONS PER DAY 4,644 7,326
GALLONS PER MINUTE 3.22 508
.

Initial volume and time pumped were determined (rom pumping each well until dry.

Project Number: 700-0K-041
August 30, 1,00
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There are two characteristics of the recovery wells which were observed in the field program
that probably will affect the extended production of the recovery system. These characteristics

are the high TDS levels mentioned in section 5.0 of this report and the siltation tendencies
mentioned in section 4.5,

Due o the relatively high percentage of silt and clay size particles in the tailings material, the
wells have a tendency to fill with this materinl. Some of this fine material is pumped out with
the water but in some wells there is such an abundance of the material that it builds up more
quickly than it can be removed. To a certain extent this tendency is expected to diminish with
time as the wells are pumped. Fowever, some wells are sxpected to experience diminishing yields
due to siltation in the well. In addition, the high volume of silt is expected to adversely affect
the longevity of the pumps because of inpellar corrosion.

The high TDS level may also adversely affect the production of the recov ery system with time.
As the pumps are periodically started and stopped in response to recovery intervals for the wells
silts are expected to precipitate in the pumps and discharge lines, Over time the pumps and lines
may require cleaning or possible replacement,

3. Eigld Tests for pH

The readings for water pH in each well were taken in the field with a portable Hach pH meter,
The values were adjusted to a standard calibration blank and verified daily in the field. The pH

readings were generally taken after the wells were developed and during production testing. The
pH values are presented as follows:

Project Number: 760-0OK.041
August 30, 1950
Fage 16






Atlas Mol CAP

For a period of time both an acid and an alkaline ¢ircuit were operated and tailings were
nevtralized, From 1982 through 1984 an acid leach piocess was utilized with no neutralizatior
of process water,

The various process methods have resulted in neutralized tailings and process waters comprising
the majority of the tailings impoundment until 1982, Therealter, for a period of two years, acidic
process water was recycled with no neutralization. This resulted in low pH water being added
to the pond. Acidic water percolating downward into the tailings since then has been neutralized
by the older neutral tails. The acidity of the pond has incrensed over time with continued
evaporation of the pond.

6.0 TREATMENT SYSTEM

The pumps in each well use an inflexible discharge line [itted with an in-line C-700 Series Kent
totalizing flow meter. Problems with the flow meter have made it necessary to use an alternative
device, This is being investigated at this time. A valve was 050 installed to allow water quality
sampling. A trunk line consisting of 2 inch ABS plastic piping runs along the perimeter of the
pumping well field and extends along the castern side of the tailings pond 10 a treatment area.
The trunk line is [itted to connect to the individual pump discharge line as necessary for
independent control for trunk line attachment or detachment. This trunk line runs to the
treatment area which is located in the northeastern side of the pond.

The treatment system consists of four 6,000 gallon fiberglass ef (luent storage tan¥e “onnected in
series to a smaller stainless steel mixing tank, Sodium hydroxide can be added i, AXINg tank
to raise the pH of the water to the minimum of 6.0 as outlined by Atlas, Thet iment system
is designed to temporarily store water to treat, prior to evaporation sprinkling. The trunk line
and tunks are fitted with valve attachments which allow incoming wa er in the line to be routed
into the mixing tank. The purpose of this tank is for adding lime or soda ash which is at the site.
The lime in solution mixture can then be added to the holding tanks.

Project Number: 760-0OK 441
August M, 190
Page 17



Atlss Mash CAP

70 SUMMARY

Ihe recovery well system is installed and operat i1l Flow ¢alculations based the totalizing
flow meters were made on July 9. 1990 and July 13, 169 These calculations are inaccurate
because ol the adverse ¢lfects of the tailings water on the meter operation. Subsequent
calculations are available based on calculations using a calibrated me container. The average
total production based on these cale tions 15 4.0 gal per minut

The treatment system cquipment 1s installed and operation I his ies the mixing und
) 11‘{[ tanks as V\(}l as (;r.v"‘[cr svetem ““‘“)r,..

The per! ance ol the recovery and treatment [ ¢ being nitored d y to establish
optimum system el ency and to identily and venify probl hict i

— A SO

Projeet Number: 760.0K-041
August 30, 1950
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RECOVERY SYSTEM SCHEMATIC
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GEOLOGIC LOG

— Atias + Moab S i 76000 1 B o June 15, 100
WELLA ¥IING P a Ao  Sec 07 T.W.va o585 “a.’ﬁ' L Losam Curtim
gL Menion  Mollow Stem Auger Cordfinaion: 37016 N, 63726 § PAGE 1 o 1
|
DEPTH
IN FEET DESCRIPTION
. - N—— e i . b
Fivos 0
! {
0 1 Fill, brown sand, dry
10 Siity sand, gray, very fine gralned, approximately 50% sit, slimey, molst &t §'
4
10 118 ' Spit Spoon S;amf.xo (spoon pushed through Interval under ts own waelght)
Top €' Is sand, Qm pray, fine grained, sub-roundedt 10 rounded, well soned,
‘ | becoming finer with depth, wel. Bottom €' Is sit and clay, wat 10 molst
o |
11.6| 23 Sit and clay, greenish-gray, slimey, very wet
23 ‘ S0 Clayey sit and sand, sand Is very fine to fine grained, very siimey,
: abundant sit with cley, becomes stifier, very wel
30 | 40 Sand and sift, light gray to gray, sandler than above, slimey, very wet
40 55 Sand, light grar. vory fine grained, sub-angular to sub-rounded, siity,
moderately well sorted, very slimey, very wet,
65 | 65 l Sanct (as above) with Increase In sift, very wet
65 73 | Sand, llgrw!nv, very fine (80 - BE%) (o fine grained, sity, sub-angular
| sub-rounded, very slimey, very wet
|
73 76 Sand, sit and clay, re’ sand ls very fine to fine gralned, sub-angular, silt
and Clay aso abundamt, dry.
i |
L




GEOLOGIC LOG

TN 5

PROECY Al o X0 v - ”";}’_ L4 1 3*&.!.’ e ’Y, . 19950
WELLB WD 4 vocaron _Seo 27 Townghp 265 Aenge 2'€ (ongen Sohwizoar
AL METH fow_Siem Auger Coordinaien: 46510 N 6713 E  mor i or )
DEPTH
IN FEET DESCRIPTION
e g - — T ———————— S ———————d
0 2 Fill, red and brown send and gravel
|
2 5 | Sand, light gray to yeliow, fine to medium grain, sub-rounded 1o sub-arngular,
{ moderately well sorted. Jdry
| .
5 | 10 { Sand, brown, fine grained, sub-anguiar o sub-rounded, well sored, molst,
10 ‘i 16 ( Sand, light gre; o green, angules, high olay contert, saturated.
|
15 ’ 25 Sand, liyht gray to (reen, paory sorted, angular, high clay cortert, molst
25 ' 30 Sand, light gray to brawn, anguiar, poorly sorted, high clay content, molst,
|
{
0 | 40 Sand, light bream. well sorted, slight clay contert, saturated
|
40 | 48 Sand, light brown, well munded, well sorted, slight clay content, aaturated.
|
45 50 Sand, light brown, well rounded with smaller percentage of angular grains,
extremnaly saturated
50 &0 Sand, light brown, well rounded to angular, slight amourt of clay, highly
saturated,
80 65 Sand, light brown, well rounded to angular, sifty, slight amount of clay, highly
salurated.
65 70 Sand, light gray to tan, fine grained, very sity, moderate clay, highly
saturated.
70 71 Spit Spoon Sample gxusheo)
\ gray, thinly laminated, moderately rigid, moderately

Clay, gray to brownl
dy

piastic, 10 moist

™ = 71,5




PROJECT

Aln

WELLAOAING

DALl METHOOD

P 408 A

Hollow Stem A

GEOLOGIC LOG

Hoat R N ‘_bg’?fi-fl“

ocanow _Sec. 27, Township 265, Range 21E Logom Curtiss

Scordinges: 461777 N SG0V2E  mas 1o

DEPTH

|
RO

0

|
|
|
l

L4,

T

3

o

10

¥

IN FEET

SN, U

DESCRIPTION

. Bl _dure 16, 1990

Fill, Urown sandy clay and gravel, dry

Sand, yellow 1o light gray with depth, fine grained with minor medium
coarse graing, sub-angulw, moderately well sorted, dry

Sand, brown, fine grained, sub-angular, slightly clayey, damp.

Sand, brown, medium gralned with some fine grains, sub-angular, sz?hbz
clayey. becomes finer with depth, clay Increases with depth, walter 12.0',

Sand, brown, fine grained, slightly clayey, wet.

Siity clay, brown, plastic, dry 1o damp.

Sand, brown, fine (50%) to medium (50%) prained, moderately well sorted,
sub-rounded with some sub-anguiar graing, sligntly clayey at top, minor sit,
very wel




GEOLOGIC LOG

phoseey  AtRs - Moab ) 200 MO 1(‘3‘ OF _‘:-_‘ { . v i;‘{l.‘.ff June {.: ;”.
VAL RN PH4-088 Locanon _ Bec. 27, Townahp 268, Aange 21E (opam Curties
phiL METMcD  Mollow Slem Augoer ) _Coordinaies: 46404 N, 5832 0 E PALS 1 o 1

DEPTH

IN FEET DESCRIPTION

RO | 1O

| 2 | FiIl, brown 1o reddish-browr. sand and gravel, dry
2 8 [ Sand, light gray & yellow, fine to medium grained, sub-rounded 10 sub-

| | anguiar moderaisly well sorted, dry

5 10 Sand, brown, fine grained, sub-anguiar o sub-rounded, well sorted, damp

l
| Sand, brown, very fine to medium grained, moderate sorting, sub-angular,
| minor clay, damp

l
|
19 | 15 Sand, brown, very fine 1o fine grained, clayey, ‘valer at 13.0'
|
|

16 25 | Clayey sand, brown, very fine 1o medium grained, poorly sorted, grain size
,‘ | decresses with depth, wet
| |

25 35 Clayey sand, broan, fine grained, sub-rounded, poorly sorted, wet.

35 80 Sand, brown, fine to medium grained, moderale well soned. sub-anguiar,

1o sub-rounded, slightly clayey, some sift to 50", grain size Jecrenses
wih depth to greater than 80% fine at 50, very wet

680 65 Sand, brown, very fine grained, sitty and clayey, moderate to poor sorting,
very wol,

65 67 Sand (as above) very clayey, wel

87 | 70 | Spit Spoon Sample pushed at 69.0' - 70.0',
| Clay, gray to brownish gray, thinly laminated, moderately rigid and plastic

| TD = 70.0'




GEOLOGIC LOG

[ATE

moger  ANies - .J\LN)A ‘ ‘ 00 N0 TESOKOf1 o o ) Jure 17, 1080
wiumonng | PWE : \ocanow _Sec 27, Towratip 268, Aange 21E Losom Scheleger
onai Memvoo _ Hoflow Stem Auger Coordinetey: 37817 N B662E  mat 1o 1
|
DEPTH (
IN FEET | DESCRIPTION
ot ' - _T . . -
0 [ l Fill, red to brown sand and gravel
2 i | Sand, tan, very fine 10 fine grained, moderately well sorted, sub-onguiar, dry.
|
|
5 t 10 Sand, brown, very fine (70%) 1o fino (30%) grained, sub-anguies, water
I ! encourtered at &'
10 16 Sand (as above) some olay, wel
16 20 Sand, brownish gray, very fine grained, sub-angular, very clayey and slity
vory wet,
20 25 No samples,
25 80 Clayey sand, greenish-gray, very fine gralned, very silty, very wal,
30 b5 Clayey sand, amnn:r;grty to brownish-gray, very fine grained, sub 10 well
rounded, very ity orale sorting, very wet
65 60 Sand (as above) less clay. slight Increase I graln slze
60 7 Sand, brown, very fine grain (80%) to fine grain (10%), moderately well
sorted, sub-rounded to sub-angulw, less clay thas above, wet
7 75 Clay, gray, very hard, dramatio Increase In formation resistance, dry
TD = 75,0

|
|

g -4




GEOLOGIC LOG

poow LAY d e,
PROJECT Adas < Moab £ o , v'f_?ﬂ'., Od 1 ) :'“'A“. Jure 18 10
vaLumong  PWe LAy _ Bec. 27, Townaip 268, Rarge 2'E oonge Curtie
DAL Mmoo  Moliow Blem Auper Courdinates: 42607 N, 608560 E PAGE 1 o 1

DEPTH
IN FEET
Miea '- "
0 ! ;)
e as
i
36 | 6
‘) "y
|
|
10 | 2
20 | 25
7
26 | M
|
!

s 3
AN
i
1
{
|
|
|

DESCRIPTION

Flll, brownish-red sand and Qravel, dry

Sand, tan, very fine 10 medium grained, predominantly medium grained,
sub-anguiar o sub-rounded, moderately well sorted, dry

Clay and silt, brown, abundant sit, moist

Sand, light brown, fine to very fine grained, sub-angular, very clayey, moist
becoming wet at A0

Sand, brown, very fine 1o fine grained, vary clayey, poorly sorted, wel
Sand (as above) with decreasing clsy cortert with depth, wet

Sand, brown, very fine &30\) to fina (70%) F'amoo sub-angular 10 sub-
rounded, moderatoly well sorted, wet. This interval has charactoristion
of good permeablity In relative uniformity of prain size

Clay, moderately rigid and hard




GEOLOGIC LOG

#
maoser A - Moad e B0 TEROKOM BAtleo_Are 16, 1080
woumonery T Locanon _Seo. 27, Township 268 Ravie 21E (ogaen Cutiss

el wenion | Hollow Blen Auper

Coordinaien: 44260 N 62136 E _ maoe 1 _o¢ 1

DEPTH
IN FEET
o ]

0 2
2 10
|
10 15
16 19
9 | 2
& a0
30 | &5
65 73
7 70
| 805

DESCRIPTION

e et e e . A e e, S A S e A A e i 4

Fill, brownlsh-ied sand and gravel,

Sand, tan, very five to medium greined, moderate sorting, sub-angular 1o
sub-rounded, dry, becomes light brown at 3',

Sand, brown, very fine 10 fine gralned, sub-anguie, moderately well sorted,
slighty molst.

Sand, brown, very fine o medium grained, sub-anguiar to sub-rounded,
moderatoly well 1o well sorted, sightly rmolst.

Sand, brown, very fine 1o fine grainad, siightly clayey, slightly molst to molst

Sand, reddish-brown, very fine to fine grained (80 - 60%), moderately well
sorted, sub-anguiar to sub-rounded, dry 10 slightly ~olst

Send, brown, fina grained, sub-rounded to sub-angular, moderately well
;on:hd slightly cleyey. Water encountered et 33', samples wet below that
epin,

Sand, brown, very fine to fine Qrained, sub-angulsr, moderately well sorted,
slightly clayey or sity, wet,

Clay, pray 1o brownish-gray, resistant and harder to drill than above, thin
lamYnl?.J In spots, dry to molst. v

Splt Spoon Sample (pushed)
Clay (as above).

769-0K-041

m*—”ﬁ

PLATE: B-7

T
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v Horwn 8 ATY N - 27 WWORIVD 259 "d.-'h Pl
‘ " v Holkea Y AL O Kloa 47870 N BASR D |
- R R T R R O R RN
'
A o 4 t T A
' WL all ¥
RO
13 ty { browr A gula whth 0190 rox k n loss thar
: 1 ty sand, brown, we ncded with small amount of & o
1 y sand, brown, fine gralned. uniformly sorted, increase In molsture
3
f ke ay conte fine gralned, wel! rounded with smal
saturated
25 30 Siity sand, brovnish-green, fine grained, angular, i aZiuraled than above b
} ¢ ity sand, brown 10 green, well rounded, anguiar, moist
< . re e ’ " A, 1 el Aa 0 , o .
3 4 ity sand, brownish-green, hne grained, well sorted, saturaled
4 5 @ Qraineéd, mostly rounded r angular grains
£53 saturated than adbove
€ &0 sand (as above), very
60 65 sand, reddish-brown, high clay contert, significant angular grains, moist
{ y | n e e w1 o v . sMlard ar ) T ~ o 1A
65 addish-Drown, high clay comtent, abundant anguiar grains, stiff, slightly |
| 3
7 718 t Spoon Sample shed)
y, gray 1o brownish Qf nnly laminated Y ngia, modaralety
» o U, i S FTERONS
|
|
ol -y ‘. L :
‘ 1 |
e .-
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prastor _AUSS - Moab Jon No. _TE90RO41

witlsomen  PWS

GEOLOGIC LOG

BAnien_Jine 23, 1990

. ooanon _Seo. 27, Townshlp 268, Range 21E (ooom Schwieger

vl METHoo Hollow Stem Auger Coordinates: 38685 N E7873 € wage . ¥ 1
DEPTH
IN FEET DESCRIPTION
"r::;_,a
0 5 Sand, fine gralned, well sorted, dry.
5 10 Sand, brown, fine grained, well sorted, high ciay, contert, molst
10 20 Sand, brown to light green, fine gralned, well sorted, high clay content, some
angular grains from 15.0' - 20.0' depth, saturated,
20 25 Sand (as above) with minor angular graing, less saturated.
25 30 Sand (as above) with moderats amount of angular grains, molst.
3 | 4 Sand, brown, fine grained, high clay content with minor angular grains, Also
l light green from 35.0' « 40.0, saturated.
40 a5 Sand (as above), uniform sorting, saturated.
45 85 Sand, brown, fine to mdluma?ralnod. moderate angular gralns, high clay
content, becomes medium grained with depth, maolst.
55 80 Sand, brown to light Sroen, fine grained, minor angular grains, high clay
conten, siightly satu !
60 85 Sand, green, high clay contant, minor amount of weathered shale, saturated.
65 70 Sand, llaht tan to graylsh-green, fine grained, sity, high clay contert, miror
flakss of weathe o-Claystone, highly saturaled.
70 715 | Spit Spoon Sample (pushed)
‘ Claystone, light gray, thinly laminated, highly plastic, molst.
| M0 = 71.5'
A

b
«

0
v
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GEOLOGIC LOG ‘
i
|
A b T, ~ WA
Allas Moa JOB W 69 OO | ¥ g e 2 W 4
RDOADY Py CATYON Sec. 2 wiehip 268, Range 21E (eaam Schwlegw '
¥ METHCX olow Sien Auge ordingles: 35848 N, 5502 ¢ PAGE 1 ¥ 1 E
2
: )
2
» 1 | =) 4
“ reel L E 2113 ( "
!
. |
o 1
L 3
r "
N and, ight tan, medium grained, well sorted, dry ';
i
: 1 andy clay TANe ounced witr woderale ’
amount of a st i
s )
i} and clay (as above), sl saturated '
b
16 3 Andy cay (as above) with slight decrease In the amourt of ar guiar grains %
saturated !
} 45 ty clay, redaish-brown, very fine graned, very sawrated 4
4f €4 1y clay, light Qray to green, very fine grained, very saturated
60 (36 ity clay (as above) with moderate amount of angular grains, very saturated
L 66.5 | Spit Spoon Sample (pushed)
s ;!\ nont

g Qray 10 green, plastic, evidence of lamination, molst
o ’




PROJECT

WELLACARG Y

coutl. METHOO _Hollow Stem Auger

Allas < Moab

12

GEOLOGIC LOG

_we o _TEROKOAY . Akl _dune 27, 1980

vocanon _Sec. 27, Townwip 265, Fange 21E ongen _Sctmieger

Soordraies: 44501 N BWISE  mat 1 _or 1

DEPTH
IN FEET
o | 10
o |6
5 | 10
10 | 30
% |40
0 |80
50 | s
& | 70
0 | 7i8

DESCRIPTION

Sand, light gray, fine grained, well sorted, dry.

Sand and clay, light gray, fine grained sand with siity brown clay, moderate
amourt of angular grains, molst.

Clay,
amourt of coarse gravel materal (less than one Inch In

Clay,
angular gr

Sarx

rounded wt'  ino  ngular grains, saturated.

Clay, reddis!, with fine grained sand In a siity matrix, saturated,

Clay,

slightly less than above, saturated.

Spit 8 Samgl:ﬂ (pushed)

Clay,

sandy, light gray. Sand Is medium grelned and anc?u!ar.'m)odorax:e
iameter), moist,

light a?r , with fine grained s°nd and sift, mostly rounded with minor
ns, saturated,

clay, ht -ay to reddish-brown. Sand Is fine Qrained, mostly

reddish-brown, minor amounts of laminated gray clay. Wator content

light gray, nated, falrly rigid, well sorted, sitty, molst.

D = 71.8'

TR IR
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GEOLOGIC LOG

provECT _Atas - Mok : — 08 NO, __TEOOKOMAY s SALLED e 28, 1990
WELLABORN O 7;.{{_” = L LoCATON | ("C ,Us 1‘?’!?5?‘35:.“”?9! E{‘f LOGGER “u‘*_ﬁogo' -
oA METHOD _Hollow Stem Auger Coordinates: 65011 N, 60217 E  pace 1 or _1
DEPTH |
IN FEET | DESCRIPTION
FROM ! ™
{
O |6 Sand, light gray, fine gralned, gravel approximataly 0.5 Inch diamneter, dry.
|
5 | 10 Sand, light gray, larger gravel matedal (1.0 - 1.5 Inch diameter), slightly molst.
|
10 16 Sand, light gray, gravel (1.5 Inch In dlameter), slightty molst

18 24 Sand, reddish, fine grained, mostly rounded with small amount of angular
grains, slightly molst.

24 25 Sandy clay, light gray. Sand Is fine grained and maostly rounded with minor
amount of angular grains, molst.

25 30 Sandy clay, reddish-brown, as above, molst.

30 50 Clay, light gray to light brown, stiff, minor amount of angular sand, slighty
saturated.

50 51 Split Spoon Sample (pushed)
Clay, light gray, laminated, slightly saturated.

{ D = 51.0
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BARRINGER LABORATORIES INC

EXHIBIT 2

55 EMING WAY bl ST
PLRES NEvaDa 04
FuONE 193 258 1168

17~Aug=-90

Dale Edwards
ATLAS MINERALS Page. 1
P.O. Box 1207 Copy: 1 of 2
Moab, UT 84532 Set 1
Attn: Received: 19-Jul-90 10:41
Project: PO #: A-7025
Job:  _902820E Status: Final
Sample Type: Water
Na £l S04 NO3 as N Cr FPb
Dissolved Divsclved Dissolved
~Sample Id _ ma/sl _ ._ma/l ma/l . _mg/l _ __maszl ma/l
PW Comp. #1 5220 1130 17600 7343 <0.01 0.34
PW Comp. #2 5100 1160 15600 1.6 <0.01 0.34
Mo Ni Ag v Se TDS
Dissolved Dissolved Dissolved Dissolved Dissolved
-sSample Id __ma/l hasl ~nazl ng/l ng/l ezl
PW Comp. #1 14+93 0.24 0,02 3.04 0.29 25100
PW Comp, #2 1 o G 0,19 0.03 2.94 0.23 22900
pH Gross Alpha Error Gross Beta Error Ra-226 Exrror
Dissolved Dissolved Dissolved
~Sample Id_ _unit pCi/l g%  _pCi/Z) _  20% pCizl 20 %
PW Comp. #1 7.39 26000 21000 16500 %400 38 %3
PW Comp. #2 Z .28 24000 21000 15000 %400 30 %2
Ra-228 Error U
Dissolved Dissolved
-Sample 1d. _ pci/l 20* ma/l
PW Comp. #1 PG e O 22.9
PW Comp. #2 2.8 FL.S aa il
v- 0 t Y (< .
P Cuwp. #* | sadiirnas w e SIME - pang < ng lew (o Zops- /r./ /1 893 “c’/
A astik Y ‘
s Q wp 2 “Qiuv;l‘-\f voluma. saaplis y neast
g‘:'-\f,,t.«tc M.ﬁ



EXHIBIT

24

15000 W BTH AVE. SUITE 300
Pl of & ‘ p= TS T T . GOLDEN, COLORADO BO401
[3/‘ 1\)[’31‘\ (_ 112/\) [, A 1}( )1\)4‘17 ()[\)[L‘S [‘\ ( ; PHONE (303) 2771687
6=Nov=90
Dale Edwards
ATLAS MINERALS Page: 1
P.O, Box 1207 Copy: 1 of 2
Moab, UT 84532 set 1
Aten: Received: 2-0ct+~9%0 13:23
Project: PO #: A-7043
Jobi 903290E N o status: Final
Sample Type: Water
Na Cl 504 NO3 as N or Pb
Dissolved Dissolved Dissolved
Sample _maszl _ .ma/l . ma/l ma/ nazl _ na/l
#1 Comp $100 1260 17200 85.4 €0.1 <0.02
Mo Ni Ag % Se TDS
Dissolved Dissolved Dissolved Dissolved Dissolved
~Sample __nmg/l __ _ma/zl e/l na/l ma/l gzl
#1 Comp 1.79 0.25 0.02 0.33 0.23 24300
pH ~ross Alpha Error Gross Beta Error Ra-226 Error
Dissolved Dissolved Digssolved
- unit pCi/l 20 pCi/l 20 pCi/l 20 %
#1 Comp 1488 12000 $£1000 1200 %200 22 ‘2R
Ra-228 Error U
Dissolved Dissolved
Sample __pCi/l) 20 ma/l
#1 Comp 1.1 #0.8 19.3
97 \s {



EXHIBIT 3

CALCULATIONS OF CONSTITUENT MASS
RECOVERED FROM TAILINGS

Prepared by:

Dale L. EJdwards
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EXHIBIT 4

BARRINGER LABORATORIES INC. oy e

a S“M,o ﬁdﬂ#:pc 3":/”1/’":”
365 M: 00%u eal (.ol

§/8/ %0

l Ll<l1 | - ''e
20=Jul~90
. Dale Edwarde
ATLAS MINERALS Page: 1
P.O. Bex 1207 Copy: 1 of 2
' Meab, UT 84532 Set ! 1
Attn: Received: 185«Jun~90 12:24
l Project: PO #: A-6291
JeRi _ 902614F Status; Final
' Sample Type: Water
Cl or Pb Mo Ni NOJ as N
' Dissclved Dissolved Dissolved Dissolved
~aample ld .me/d ..mg/d ;g o med o me/l . ma/l
l Fuel 1440 <0,01 <0.02 4.57 0.10 el.4
North Sump 538 <0,01 <0,02 0.20 0.86 228
' je Ag Na TDS 504 v
Dissolved Dissolved Disaoclved Dissolved
~Sample I1d . ma/sl . ma/l - RGLA [ V0 WS T~ V5 W (- V2 W—
' PW=1 <0.001 0.02 4040 14200 8630 2.50
North Sump <0,001 0.01 3170 30000 22100 0.08
' Cross Alpha Errcr Gross Beta Error Ra=226 Errer
Dissolved Dissclved Dissolved
~Sanple Id . pQlzl 20+ . RCAA  _20* _pCi/l 28
' PW=1 7700 2400 3300 2100 46 22
North Sump 2300 =200 1400 2200 63 23
. Ra=228 Error v
Dissolved Dissclved
' ~sanple Id _pCiszl 20¢ _ mg/l
Fw=1 0.8 21.1 16.1
' North Sump 0.9 20.8 6.13



