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o Preparation of this report which summarizes the findings and presents
reclamation design recommendations and criteria.

SLTE DESCRIPTION

The approximate surface topography inm the areas under investigation is
shown in Figures 2 through 5. In general, the Shawano Mill site area consists
of an irregular ground surface characterized by small piles formed from the
dumping of potential ore material and mine waste. Most of the area is sparsely
vegetated with several other nearly barren areas. The barren areas are
primarily located on the Gomer Pile and the Mill Feed stockpile. An abandoned
ore upgrader site is located in the western portion of the area. This consists
of two approximately 50-foot by 75-foot concrete pads with approximately 5 foot

igh vertical concrete walls. A small sediment pond is located south of these
pads which was apparently utilized to dispose of mill waste and recycling of
water. To the west of the mill site is a large overburden stockpile. The

locations of these areas are shown on Figures 2 and 3.

In the Murphy and Teto: areas the surface features are dominated by the
Murphy and Teton pits and piles as shown in Figures 4 and 5. The pits are
large excavations into the ground which have near vertical side slopes. The
excavations cover several tens of acres and are up to 100 feet in depth. The
Murphy and Teton piles are located adjacent to the pits and consist of piled up
overburden and mine waste material. Portions of the Murphy and Teton piles are
well vegetated while other areas are sparsely vegetated. The sparsely vege-
tated areas correspond to the tops of piles which are exposed to significant

wind erosion.

FIELD EXPLORATION PROGRAM

A field exploration program was conducted to evaluate the physical and
mineralogical characteristic of materials which would be handled during the
site reclamation. This exploration consisted of a two-phased investigation.
The first phase consisted of conducting a field reconnaissance during which

scintillometer measurements were completed. The scintillometer measurements



were performed utilizing an Eberline, Model PRM-7, portable micro "R" meter.
This instrument measures gamma radiation which provides a general indication of
radioactivity. The measurements, however, do not provide a direct correlation
with uranium or radium content. The readings obtained during the reconnais-

sance in the areas of interest are shown on Figures 2 through 5.

The second phase of the exploration program consisted of the excavation of
test pits to visually examine pile materials and to collect samples for
laboratory testing. The test pits were excavated with a backhoe to a maximum
depth of approximately 28 feet. A log of each test pit was maintained by an
engineer and representative samples of the materials exposed in the pits were
collected from various horizons. The locations of the test pits are shown on

Figures 2 through 5. The logs of the test pits are presented in Appendix A.

LABORATORY TESTING

A laboratory testing program was conducted to evaluate the physical and
mineralogical characteristics of the materials collected in the test pits. The
parameters which were evaluated are shown in Table 1. This tesiing included
the parameters specified in the Wyoming Department of Environmental Quality
guidelines for overburden and topscil materials, additional testing for various
metals and testing for uranium (2U30g) and radium (Rajjg). The uranium testing
was conducted to distinguish probable ore grade material in which the mineral
owner would have interest. The radium testing was conducted to be utilized as .
the basis for establishing overburden cover depths in accordance with EPA
guidelines. The testing of various metals was performed to identify areas with
high heavy metal ccitent which might be adsorbed by plant life or affect ground
water. The naturally occurring levels of these metals in overburden mnaterial
were also used to establish approximate cover material standards. The labora-
tory results for the samples tested during this program are presented in
Appendix B. The concentration of certain constituents and their location with

respect to the test pits are noted on the test pit logs in Appendix A.



Parameter

Moisture content

ZU30g by Weight

pH

Conductivity

Saturation %

Sodium Adsoprtion Ratio
Selenium (ppm)

Boron (ppm)
ZTOC/Acid Base Potential
Molybdenum (ppm)

Vanadium (ppm)

Soil Texture (includes %Sand,
%81ilt and %Clay)

Soil Classification
Radium=-226 (pCi/gm)

Arsenic

Organic larbon

TABLE 1
PARAMETERS ANALYZED DURING LABORATORY TESTING*

Purpose

WDEQ Overburden Suitability
Identification of Potential
WDEQ Overburden Suitability
WDEQ Overburden Suitability
WDEQ Overburden Suitability
WDEQ Overburden Suitability
WDEQ Overburden Suitability

Guidelines
Ore Materials
Guidelines
Guidelines
Guidelines
Guidelines
Guidelines

Identification of Heavy Metals

WDEQ Overburden Suitability
WDEQ Overburden Suitability
WDEQ Overburden Suitability

Guidelines
Guidelines
Guidelines

Identification of Heavy Metals

EPA Requested
WDEQ Overburden Suitability

WDEQ Overburden Suitability

Guidelines

Guidelines

EPA Guideline to Estimate Overburden

Requirements
WDEQ Overburden Suitability
WDEQ Overburden Suitability

* Not all samples were tested for all parameters

Guidelines
Guidelines
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Additional mechanical sieve analysis testing was completed on overburden
materials which would be utilized to cover the by-product materials at the
site. The results of this testing are to be utilized for evaluation of erosion

potential of these cover materials. These test results are also presented in
Appendix B.

RESULTS OF ANALYSIS

GENERAL CONCLUSIONS

Based on the field observation and laboratory test results, the pertinent
characteristics of the various site materials have been evaluated. In addi-
tion, the background or what is considered the best available average material
for surface cover has been established. Table 2 presents a summary of the
background levels of various parameters in the Poison Basin compared with the
maximum allowable levels according to WDEQ criteria for overburden suitability.
The background levels of two other parameters important for the development of
reclamation recommendations are also presented, but there are no corresponding
WDEQ suitability criteria.

The test results indicate that the levels of conductivity, saturation,
texture, acid base potential, arsenic and boron all appear to be within
suitable levels of WDEQ overburden criteria. As a result, they will not be
discussed further.

PRESENCE OF BY-PRODUCT MATERIALS

According to historical records, the Shawanc Mill Site was an upgrading

facility from about November 1956 to July, 1957 at which point a simple acid
leach facility was added. The upgrader consisted of an ore bin, crusher,
rotating mill and a rotary conveyor where water was introduced. The uranium
went back into solution and the slimes were diverted by gravity into the
concrete settling basins 30 x 60 feet long and 6 feet deep. The upgrader waste

matci18.8 were elevated by conveyor to a dump. When the concentrate dried, a

tront-end loader was used to scoop up the dried slimes from the settling basins
and loaded into trucks (Hough, 1956).




Selected Parameters

Molybdonuml Selenium

Razze
WDEQ )5.0
Overburden NC NC {1.0 1 {12
Maximum (9.0
Background
in Polson 001 2.2 0.88 0.64 7.6 5.2
Basin
NC:=No criterla
Table 2

Summary of Background Levels

of Selected Parameters

-II-
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Selenium was known to exist in excessive amounts in the Poison Basin and
was verified by the testing program. A wide variety of reactions may be
exhibited by plants ranging from indicator species which grow only on se eni-
ferous soils, to species which absorb selenium and grow on other soils as well,
and finally, plants that develop toxic reactions to selenium in the sofi. The
danger of selenium posed to grazing animals can be minimized by providing an

overburden cover and the proper selection of plant species.

The concentration of radium=-226 on some of the waste dumps is in excess of
S5 pCi/gm above background which is the EPA standard for reclamation efforts.
In general, where this i{s found, materials will be transported to a deep burial

site and reclaimed along with the other mill by-product materials.

A general overview of waste dumps tested during this investigation shows
that the piles which are generally devoid of significant vegetation have a high
Sodium Adsorption Ratio (SAR) which would make plant growth difficult. It
appears that it is the SAR, rather than the concentration of either heavy
metals or radioactive materials, which is causing spavse vegetation on these

piles.

GROUND WATER CONDITIONS
A confidential report provided by AGIP Mining Co. indicates that the

approximate elevation of ground water in the vicinity of the mill site is 6265
feet with a slight gradient downward to the west southwest. The surface
elevations of disturbed areas range from about 6300 to 6335 feet providing 35
to 70 feet between the existing surface and the ground water level. Reclama-
tion efforts will generally increase the surface elevations by recontouring and
depositing additional cover materials. For these reasons it is felt that the

potential for ground water contamination is minimal.
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Table 3
Summary of Results of Soil Sample Testing Program

Measurement
Area

R,z
(pCisgm)

Molybdenum
(ppm)

Selenium
(ppm)

pH

SAR

Area
Background

2.2

0.88

0.54

7.6

5.2

Gomer Pile
Surface

007

22.5

0.92

1.45

8.0

16.2

Gomer Pile
Below
Surface

001

2.8

0.40

1.83

7.8

9.6

Miil Feed
Area Surface
(ore)

048

118.0

4.60

6.40

7.8

15.5

Mill Feed

Area Below
Surface

004

13.2

0.41

2.96

.y

Ore Dumps
Ore Grade
J(to be moved)

.043

1.1

27.18

1.39

7.3

1.3

Ore Dumps
lNon-OroGud
to be moved)

017

7.6

3.63

0.59

1.2

Fill Below
Ore Dumps

.002

1.2

2.20

0.21

7.4 .

3.0

Sediment
Pond
(ore)

082

1.67

36.40

16.45

8.5

41.1

Sediment
Pond
(non-ore)

014

5.2

7.0

0.82

8.6

6.8

Large
Overburden
Pile

.003

0.8

1.54

7.6

Small
Overburden
Pile

<.001

1.7

0.60

0.26

7.4

2.8

Murphy Dump
(Southend)

014

0.9

11.78

1.36

B

Teton Pile

.004

15.0

103

| 5

1.6
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tal to vertical) slopes and covered with approximately one foot of suitable
overburden material. The overburden material should have average properties

similar to the respuctive background levels shown in Table 2.

MILL FEED STOCKPILE AREA

An analygis of the laboratory test results on the mill feed stockpiles

provided the delineation of surface and below surface areas as shown in Table

3. The surface material is potential ore grade material which generally lies
on the northern portion of the pile. The remaining mill feed stockpile
materials are not judged to be potential ore.

Assuming that the mineral owners will be interested in the potential ore
material, the reclamation plan calls for the controlled excavation of 2 to 4
feet of potential ore. This ore will be removed to a location designated by
the mineral owner in the Shawano Pit #2. By removing the potential ore
materials to the Shawano Pit #2, the material with the highest concentration of
radium-226, molybdenum and selenivm will also be removed and hence will not be
handled in the reclamation effcrts.

The non-ore material in the mill feed stockpiles contains an upper layer
of relatively high radium-226 which will be excavated and removed to the m’ll
site area for deep burial. Here again, the procedure is intended to remove
materials with excessively high radium-226. After removal of the high radium-
226 and non-ore materials, the mill feed stockpiles will still contain higher
than normal conceatrations of selenium. As a result, it is recommended that
this area be cegraded to a 5:1 slope and covered with about one foot of

suitable overburden material.

Prior to regrading and covering, some of the other mill site materials,
such as present in the ore dump area, will be deposited in an effort to
consolidate the wastes in one location. The specifics concerning thece

materials are discussed subsequently.
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ORE DUMP AREA

A summary of the laboratory test results for the area designated as the
ore dumps is presented in Table 3. As shown, the materials have been catego-
rized into potential ore grade and non-ore grade materials. In addition, test
pits OR-11 and OR~10, shown on Figure 3, indicated these individual piles
contain high grade ore. These piles have been specifically excluded from the
reclamation work and are not to be disturbed during the reclamation contract
unless they cannot be avoided during construction. If they cannot be avoided

they should be removed to the ore stockpile area in the Shawno Pit #2.

The ore grade material summarized in Table 3 is located ia the small dumps
along the southern edge of the mill site as shown in Figure 3. It is
recommended that the reclamation plans call for the controlled excavation of
the ore grade materials in the top 2 feet of these dumps. This material would
be removed to a location designated by the mineral owner in Shawano Pit #2.
The controlled excavation of this material, which is designed to prevent

dilution, will require leaving some of the ore grade material in place.

After ore removal, the remaining dumps designated on Figure 3 should be
excavated and removed to the mill feed stockpile area prior to its regrading
and covering. This operation will expose suitable overburden quality material
in the ore dump areas and consolidate the higher radium-226 and metals in one

area.

Once the materfals requiring special handling are removed from this area,
it is recommended that the embankment slope on the edge of the drainage should
be regraded to a slope of 5:1. This final slope should reduce erosion poten-

tial and allow for stable plant growth.



SEDIMENT POND

The sediment pond and surrounding area shown on Figure 3 are the only
areas classified as by-prosuct materials for the purpose of this reclamation
contract. A summary of the laboratory test results is presented in Table 3. As
shown, the sediment pond itself contains ore grade material and will be
excavated and stockpiled at a location designated by the mineral owner within
Shawano #2 pit. This material will be placed in an area protected from wind
and water erosion as much as possible. The surrounding by-product materials
generally meet suitable overburden limits with the exception of molybdenum
concentration., EPA guidelines for abandoned mill sites require sufficient
cover on the by-product materlals to prevent erosion and provide for long-term
stability. In accordance with these guidelines, and irrespective of the
acceptable concertration of radium-226, it is recommended that the reclamation

contract call for the following:

0 The areas surrounding the sediment pond and other designated areas
will be excavated and removed to the concrete pads shown on Figure
3.

o Other materials discussed previously from the Mill Feed area and

Gomer Pile with high radium-226 levels should also be placed in the
area of the concrete pads.

o The deposited materials will be covered with 10 feet of suitable
overburden materials from the overburden dump shown on Figure 3. This
material will then be contoured to a 10:1 slope in such a way that
the 10 foot depth of cover over the by-product material is main-
tained.

OVERBURDEN DUMPS AT SHAWANO MILL SITE

The overburden dumps at the mill site, shown on Figures 2 and 3, are

recommended for use as a source of suitable cover material in the mill site
area. The laboratory test results for these dumps are summarized in Table 3.
As shown, the levels of all significant parameters are similar to that of the
average background levels. The only exception to this is the level of selenium

in the large overburden pile which is somewhat higher than the background.

Vegetation selection should consider the higher selenium concentration.
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MURPHY OVERBURDEN DUMP

The material present in the Murphy Dump, shown on Figure 4, is recommended

for use in backfilling the Murphy pit and underground mine shafts elsewhere on
the property. Limited sampling has been performed on the Murphy Dump. The
results of the tests on the samples collected are shown on Table 3. As
indicated on this table, the Murphy Dump, in the locations sampled, has high
molybdenum and selenium concentrations. This is generally consistent wit

field observation. Based on field observation, the Murphy Dump can be segre-
gated into a north and south area. The south area was the location of the
sampling and was probably the last material to be removed from the pit. Since
this material was close to the ore horizons it would not be unexpected to find
high metal concentrations. Although the levels of the metals are high, the pH
of the material i{s approximately neutral. As a result, if the materials are
placed at a location above the ground water table the metals should have a low
mobility and should not significantly influence ground water quality. Since
the static ground water table i{s more than 30 feet below both the bottom of the
Murphy Pit and the underground mine shafts, ground water contamination from
utilization of these materials for backfill of shafts and the pit should be
negligible.

Based on the laboratory test data available it is recommended that the
Murphy Pit be backfilled with the Murphy Dump. It is further recommended that
the materials from the southern dump area (which contain high molybdenum and
selenium levels) be placed into the Murphy Pit first and that the northern area
of the dump be used as cover materials. Alditional testing will be required of
the northern materials to verify the levels of various parameters and will be

submitted as an addendum to this report.

TETON PILE

The material present In the Teton Pile, shown on Figure 4, is recommended
for use in backfilling the Teton Pit. As shown in Table 3, limited laboratory
testing has been completed on these materials. is testing indicates rela-
tively high levels of radium-226, molybdenum and selenium. Field observation

indicates that the majority of the Teton Pile appears to be composed of
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exact location of the ore or the specific mining plans, an estimation of

additional cost which could potentially be incurred by the mineral owner is not
possible.
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APPENDIX A

TEST PIT LOGS

This Appendix presents the logs of test pits completed for this project.
The locations of the test pits are shown on Figures 2 through 5 in the report
text. The results of laboratory testing on critical parameters of test pit
soil samples is presented on the logs. Many of the logs are incomplete,
however, with respect to laboratory test data. The laboratory testing required

to complete these logs was in progress when this preliminary report was
prepared.



Log of Test Pit

Pit Number gp-2

Depth (ft) Material Description Laboratory Test Results"
Brown to tan, fine to %U40g | Resze tod) | coam)

0 =1 medium grained sand with
<1 cemented sand rock frag- .006 | 12. 2.8 .46

- ments, moist

5 S - ——
< .001 3.2 .40 .50
-

10 = - -

Grades to reddish brown at

i 13.5 feet .001 2.7 ol 1.3
15 =1 Test pit completed to . .
< depth of 14.5 feet on
4 8/22/84
20 = - -
25 = . -
1
l
30 =~ - -
i

‘Rosults shown are for materials with potentially hazardcus
ievels see Appendix B for complete Iaboratory test data.

“pCi/gm

CMMES B MOORE

PLATE Al



Log of Test Pit

Pit Number o¢p-4

Depth (ft) Material Description Laboratory Test Resuns'

rown to tan, fine to MediumM%U,0g | 7226 | (o) taa )
grained silty sand, moist "3%3 7

0

2
7.0 .49 eV

Former ground surface at
3.5 feet

Dark brown silty sand with = -
roots and organic debris,
moist from 3.5 to 7.5 feet
JGrades to light brown with-
out organic material at

- 77.5 feet

15 ~j1est pit completed to depth] .
of 14.0 feet on 8/22/84

1
20 - - -
-
25-—1 B2 o
30 = ~ -

‘Rosults shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCi/gm

FLATE A2




o DR (ol et 1 e Bt e

Log of Test Pit

Pit Number cp-5

Depth (ft) Materiai Description Laboratory Test Results®
R —

3 %U408 | 73226 | (o3%) | (open)
4Brown to tan fine to medium{.002 | 7.3 |]2.7 .20
<4grained silty sand with
4 cemented sand rock frag-

J4ments, moist
9 - -
. .001 5.0 5.4 .10
10 -~ -t -
JGrades to reddish brown at
10.5 feet
7 .001 3.1 1.4 .36

J Test pit completed to a
depth of 13.0 feet on

15 ] 8/22/84 G
20 -; -
25 -: -
.

*Results shiown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCi/gm

PLATE A3




Log of Test Pit

Pit Number &r-s

Depth (ft) Material Description Laboratory Test Results"
b il Light brown fine to medium [%Us0g ] F%226™ | (o3%) | (pom)
grained silty sand with
< cemented sand rock frag- .012 | s6. .25 3.4
-« ments, moist
«4 Grade to tan at 2.0 feet
§ - Grades to dark brown with .
J trace of organics at 5.5
feet
7 Grades to light brown to
4 tan at 7.5 feet
10 = o -001 3.0 .46 .18
15 - e d
- .00 2.0 .60 .2)
:_TBst pit completed to
18.0 feet on 8/22/84
20 = - -
25 P - -l
30 = - -

*Results shown are for materials with potentially hazardous
levels see Appencix B for complete laboratory test data.

“pCi/gm

PLATE A4




Log of Test Pit

Pit Number cp-8

Depth (ft) Material Description Laboratory Test Fiesults"l

: i % a0 Se MO
0 — Brown to tan fine to mediumbro3%s 228 | (com) | (pom)

o grained silty sand with .010 30. 1.0 .36

J cemented sand rock frag-
ments, moist

4" dark brown siity sand

+ layers from 2.5 to 4.5 feet
5 o - .007 2.0 | 5.8 .36

< Grades dark brown at 5.5
- feet

i

A

Grades 1ight brown at 5.0
10 - feet -~ .001 1.6 .35 A9 .
Grades dark brown at 11.0
feet. Former ground surface
at 12.5 feet

T Test pit completed to tota
9 depth of 13.0 feet on

15 - 8/22/84 4 ]
4

20 - - -
q

25 - - -

ao — e -

‘Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCiszgm

DAMSES 8 mOooa R

PLATE A5




Log of Test Pit

Pit Number Mr-2

Depth (ft) Material Description Laboratory Test Results'

0 - Tan to brown fine to %0308 [Fo228" | (oot (pom)
4 medium grained silty sand | .077 [ 180. 8.5 }15.0
3 with cemented sand rock

fragments, moist

<1 Grades to brown silty sand| .012 | 18. J51 1.4
<4 with roots between 3 to 4

5 - feet - -

Grades to light brown |
silty sand at 4 feet

1 Roots present between 6.5 | .006 35, 2.6 .40
) 4 to 7.5 feet
y .003 5, $. .70
10 — _ g ] f

4 Roots present at 13.0 to
4_13.5 feet

Test pit completed to
depth of 13.5 feet on

15 - g/22/84 . -
B

20 - - -

25 - -
ﬁ

30 -~ - e

*Resu'ts shown are for materials with potentially hazardous
levels see Appencix B for complete laboratory test data.

“pCisgm

PLATE A6




Log of Test Pit

Pit Number mr-3

Depth (ft) Material Description Laboratory Test Hasults'

0 =4 Light brown fine to medium nY2°s 5‘7223 (opm) | (pom) :
4 grained silty sand with .042 | 120. .26 wa

J cemented sand rock frag-
ments, moist

. .045 | 100. 37 1 1.4

10 - - E
3 .001 3.8 .34 .40
q N
4 Test pit completed to

15 -4 total depth of 13.5 feet .
d on 8/23/84

20 =~ - -

28 ~ - -
-
i

30 — - -
4

*Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCi/gm

PLATE A7




Log of Test Pit

Pit Number wr-4

Depth (ft) Material Description Laboratory Test Results"
0 _JTan to light brown fine to [%U.0, 5'225" (ob) | (eom)
medium grained silty sand
Jwith cemented sand rock .029 P 24.0 1.4
< fragments, moist
< Former ground surface at
§ - 4.0 feet, grades to - - 004 12. 2.5 28 _
J reddish brown silty sand
-
10 - = ol
] .002 4.5 .90 .24
15 - Test pit completed to - N
depth of 14.5 feet on
1 8/22/84
1
20 = - -
-
28 = - -
30 =~ - -

*Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCi/gm

DAMES 8 MOORS

PLATE A8




Log of Test Pit

Pit Number wr-5

Depth (ft) Material Description Laboratory Test Results®
0 =4 Tan to 1ight brown fine to [*Y3%s| "#226" | (o3%) | (oom)
J medium grained silty sand
with cemented sand rock .005 7.8 | 21.0 .46
7 fragments, moist
94 0.3 feet thick reddish
4 brown layer at 2.0 feet
5 - ~
j Grades more cemented sand
rock fragments at 4.0 feet| .007 | 25. 18.0 .48
10 - - e
ﬁ
1§ = ~ .001 2.7 .60 .058
T Test pit completed to
depth of 16.0 feet on
1 8/23/84
20 -1 - -
s
25 e — —
30 - - -
:

*Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCi/sgm

PLATE A9




Log of Test Pit

Pit Number Mr-s

Depth (ft) Material Description Laboratory Test Results”
0 _JTan.to Tight brown fine to [%U,04 LD (ob) | (oom)
medium grained silty sand,
<moist 011 20. 2.9 .22
<4 Pink color present between
43 to 4 feet 012 | 49. 1.7 .40
5 ={Numerous cemented sand - -
<4 rock fragments present .002 3.9 .85 .084
< between 5 to 9 feet
4 Grades to reddish brown at
10 9.0 feet o3 4
-
1 .001 1.7 0701 .21
15 :Test pit completed to 4
depth of 14.0 feet on
7 8/22/84
20 = - -
25 ~ - -
B
30 —~ ~ ~

*Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCisgm

DaMES 8 mMOoR®E

PLATE AI10




Log of Test Pit

Pit Number MF-7

Depth (ft) Material Description Laboratory Test Results”
Brown to tan Tine 10 Mea um%u.0.] "dsec ] ¢ Vo
: ¥ : 3vg 226 | ( )
0 = grained silty sand, moist gem’ L toom)
- with roots and occasional .002 7.6 .035 o312

< darker orange zones

5 - - -
~ .001 2.5 | .055 .13
10 - - -
3
. .001 1.0 AR .70

1 Test pit completed to depth
7 of 13.0 feet on 8/23/84

15 — " — —

20 - - -

25 - - -
o

30 - . -

*Results shown are for materials with potentially hazardous
levels see Appencix B for complete laboratory test data.

“pCi/gm

DAMAS 8 MOORE

PLATE Al




" Log of Test Pit

Pit Number wMr-g

Depth (ft) Material Description Laboratory Test Results"
0 _JTan to Tight gray fine to |%U,0, TPy (ot | coom)
medium grained silty sand,
moist .009 41. .90 1.1
4 Grades to reddish brown
4silty sand at 2.5 feet
c _|.006 8.0 .14 .30
q
10 = -y -
’ .00 1.4 | .85 .14
:7est pit completed to
depth of 13.0 feet on
15 =1 8/22/84 . .
20 - - -l
-
25 = - -t
30 = - -
-

*Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCisgm

PLATE AlZ




Log of Test Pit

Pit Number 0r-2

. . . w

Material Description Laboratory Test Results
Light brown fine to me
¢

grained silty sand wi
cemented sand rock fra
ments, moist

Original ground sruface at
3.0 feet

Grades to reddish brown
",_Lsanc:y clay

Test pit completed to depth
of 5.5 feet on 8/23/84

N n { = -
aium %Uq: _'a—\'\a

h v

- -
g

30 =

-

- . . i . :
Hesults shown are for materials with potentially hazardous
ievels see Appendix B for complete laboratory test data.

—e
pCi/gm

DAMERES & mOoOomE




Log of Test Pit

Pit Number or-5

Depth (f1) Material Description Laboratory Test Resuits"
'l P ™Mo
0 = Light brown to tan fine to |ou3®8] "%226 | (o) | (oom)
o medium grained silty sand | .040 1.7 1.2 20.4
J with cemented sand rock
ments .042 .8 .29 | 19.8
9 Grades to red sandy clay at]
4 3.0 feet
5 — Test pit completed to - -
J4 depth of 3.5 feet on
] 8/23/84
1
10 - - —
e
16§ ~ - -
20 = - -
25 = - -
30 — s .

“pCi/gm

*Results shown are for materials with potentiaily hazardous
levels see Appencix B for complete laboratory test data.

PLATE Al4



Log of Test Pit

Pit Number o0r-6

Depth (f1) Material Description Laboratory Test Results"
0 - Light brown to tan fine to [%U,0g EDT (opM) | coam)
medium grained silty sand
9with cemented sand rock .044 9 1.44 |29.8
« fragments, moist
4 Grades to red clayey sand
Jat 2.5 feet
: Grades to white silty sand_|
"l at 3.5 feet 7
"lGrades to reddish brown
<isandy clay at 5.0 feet
4 Test pit completed to depth
Jof 6.0 feet on 8/23/84
10 - - e
15 - . L e
q
20 - - e
25 - - -
30 . et B

*Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCi/gm

PLATE AlS




Log of Test Pit

Pit Number 0r-7

Depth (ft) Material Description Laboratory Test Results”
1ght brown to tan TINe T0 [%U40g | "2228 | (o3t | (2o
0 =fnedium grained silty sand '
ith yellow, orange,gray andH .020 |1.0 J2 | 3.7
ark brown color variations
hroughout, moist
rades to red fine to medium
S =graineu sandy clay at 4.5 -
eet
4iest pit completed to depth
pf 6.5 feet on 8/23/84
0 4 4 3
1
15 ~ . -
o
20 = - -
3
28 - - -
30 ' -
B

*Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCirgm

DAMES 8 MmOoOORE

PLATE Al6




Log of Test Pit

Pit Number 0r-8

Depth (ft) Material Description Laborat..y Test Results"
Light brown to tan fine to %Uq04g ‘2ze= (0% | (o5,
0 “Imedium grained silty sand
qwith occasional light gray
-« layers, moist
. 3} J.021 f29.0 20 | 6.5
: Grades to reddish brown
silty sand with cemented
7 sand rock fragments at
417.0 feet
10 - Grades to verigated red -
dand brown silty sand at
19.5 feet
9 Grades to light brown silty|.016 3 48 | 2.2
4 sand at 13.5 feet
< Grades to reddish brown
-sandy clay at 16.0 feet .001 % .16 .70
4 Test pit completed to depth ]
4 of 17.0 feet on 8/23/84
20 = - -
25 - . -
30 ~ - -

"Rosults shown are for materizls with potentially hazardous

levels see Appendix

“pCisgm

B for complete laboratory test data.

DAMES 85 moOna

PLATE Al7




Log of Test Pit
Pit Number 0r-g
Depth (ft) Material Description Laboratory Test Results"
Light brown tc tan fine to |%Us0g | "226 | (o2%m) o Bm)
0 =] medium grained silty sand
9 with cemented sand rock
-« fragments, moist
5 = Gray layer with roots at ~] .012 .1 .96 21N
41 6.5 to 7.0 feet
4 Grades to red sandy clay
Jat 8.5 feet .003 | 2.6 .52 1.0
Test pit completed to
10 = depth of 9.0 feet on " =
4 8/23/84
1§ - - ol
20 = - -
28 ~ - -
pe
=
30 po— i s
*Results shown are for materials with potentially hazardous
leveis see Appendix B for complete laboratory test data.
“pCi/gm
DAMESR 8 MOoOR s

PLATE Al8




Log of Test Pit

Pit Number 0Rr-1C

Material Description

Light brown to tan fine
cil¢

"Jr'xed'tunr graired s1ity sand
1with numerous cemented sand
< rock fragme moist
4 Various col ones ranging
orange to
eet
daish brown
th cemented
and rock fragments, moist
t 5.5 feet ) :
__Efwfﬁf~com57etec 0 depth
of 8.0 feet on 8/23/8

+

.
Mesults shown are for
R

levels see Appendix ©

e
pCi/gm

DaAMES B mOoosaw

PLATE




Log of Test Pit

Pit Number or-1

r-Deoth (f1) Material Description Laboratory Test Results”
Light brown to reddish %Uq0g 5!225" (o) Con)

O ={brown silty sand with
-1 numerous cemented sand rock
« fragments, moist

5 - -
10 - o

-
16 = <1.150

i

Grades to reddish brown
silty sand with no rock

fragments at 18.0 feet
20 = -

25 .002
Test pit completed to depth
of 25.0 feet on 8/23/84

30 - E

.40

.08 1.9

*Results shown are for materials with potentially hazardous
levels see Appendix B for complete iaboratory test data.

“pCi/gm

PLATE A20




Log of Test Pit

Pit Number sr-1

Depth (ft) Material Description Laboratory Test Results”
0= g::ﬁ f;g?s:o medium grainedixua0g | "8226 | (obt) | (oom)
d ! .014 9.9 .96 4.7
4 Grades to red sandy clay
Jat 3.0 feet (original )
round surface) o 014 o .68 9.2
S ={Test pit completed to -
< depth of 4.0 feet on
- 8/23/84
10 = - o
15 — : — -
-
20 = - -
25 — = s
30 = - -
-

*Results shown --e for materials with potentially hazardous
levels see Appendcix B for complete laboratory test data.

“priszgm

PLATE AZl




Log of Test Pit

Pit Number sp.;

Depth (ft)

Material Description

Laboratory Test Results®

0 ==

1

o
e on B e i

L

10 -

15§ =

20 -

25 =

30 =

Dark brown silty sand with
.l?ts from 6.0 to 8.0 feet

Brown fine to medium

%U;Oa

LYY

tobm) | (pom)

grained silty sand, wet
5" brown sandy clay layer
at 1.5 feet

2" of gray fine to medium
sand at 2.2 feet

Brown silty sand and sandy_
clay from 2.5 to 5.0 feet
Gray clayey silt with fine
sand from 5.0 to 6.0 feet

original ground surface)

est pit completed to a
depth of 8.0 on 8/23/84

.118

.095

.033

3.4

1.3

9.60 }32.0

9.2 lsee

0.56 |2C.6

*Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCisgm

DaEMES & MmOORE

PLATE A22




Log of Test Pit

Pit Number

M-1

Depth (ft)

Material Desgcription

Laboratory Test Results"

0 -~

-

i

| Y

10 =

i

15 =

20 =

L1

1
25 =

30 =

9 Grades to interbedded gray

J Grades to dark brown sii‘y

J Grades to brown silty sand

Brown and gray fine to

$U3°8

T

226

MO
(opm) | (pom)

medium grained si.*y sand
with cemented sand rock
fragments, moist

Grades to gray silty sand
at 1.5 feet

Grades to brown silty sand_
at 4.0 feet

and brown silty sand at
6.0 feet

sand with more cemented
sand rock fragments at
8.0 feet

Grades to gray silty sand
between 10.0 to 11.0 feet

at 11.0 feet

est pit completed to
depth of 14.5 feet on
8/23/84

.082

.043

.002

1.0

0.4

0.4

7.6 4.8

0.19 {61.0

0.29 1.0

*Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCi/gm

CAaAMES 8 mOoOonw




Log of Test Pit

Pit Number u-2

Depth (f1) Material Description Laboratory Test Results®
C Gray fine to medium grained{*Va0g | 8326 | (o3%) | (oom)
3 silty sand, moist ng U.3 1.00 |
7 Grades to light brown
4 silty sand with some dark
- brown and gray seams from
4 1.0 to 3.0 feet
5§ o Grades to dark brown silty | ]
sand with 1ight brown silty] .005 ]0.5 3.56 11.6

7 sand seams and cemented
< sand rock fragments at
<4 3.0 feet.
4 Grades with additional gray

10 silty sand at 8.0 feet
- .001 |1.8 0.08 | 0.6
J Test pit completed to depth

15 of 13.0 feet on 8/23/84 3
=

20 - - -

28 = - -
B

30 - - -

*Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“oCi/gm

PLATE A24




Log of Test Pit

Pit Number »-3

Depth (ft) Material Description Laboratory Test Results”
0 _{Gray to Tight brown fine to|%U,04 Rayze (o) | (op)
medium grained silty sand

“with cemented sand rock .008 0.8 €.32] 31.4
- fragments
<4 Brown silty sand seam from
J2.5 to 3.0 feet

5 - -l e

10 -~

1§ =

20 =

20 -

30 =

T Grades with interbedded

| rock fragments at 10.0 feet

T Test pit completed to depth

gray and dark brown silty
sand seams at 8.0 feet

-

Grades more cemented sand

of 14.0 feet on 8/23/84

.019 0.6 2.04 3.0

.006 0.3 2.52 2.0

*Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCi/gm

PLATE AZ5




Log of Test Pit

Pit Number n-4

Depth (ft)

Material Description

Laboratory Test Resuns'

0 -

A

o

10

1§

30

Jto medium grained silty

Tseam from 9.5 to 10.0 feet

_]4g[igina1 ground surface)

Light brown fine to medium

%USOG

326

(o%%)

MO
(ppm)

grained silty sand, moist
Dark brown silty sand layer
between 1.75 to 2.5 feet
Grades to light brown fine

sand with occasional thin
seams of dark brown-red
silty sand and cemented
sand rock fragments

Brown and orange silty sand
Lightbrown sandy silt at =
10.0 feet

Dark brown silty sand with
roots at 11.0 feet

est pit completed to depth
of 13.0 feet on 8/23/84

.004

.015

.001

0.5

0.2

0.1

0.44

0.40

0.08

3.3

3.3

0.5

l"Ftosults shown are for materials with potentially hazardous

levels see Appendix B

“pCi/gm

for complete laboratory test data.




Log of Test Pit

Pit Number u.¢

Denth (ft) Material Description Laboratory Test Results"
0 - Brown and gray mottled, [%U3Og| "3226" | (o3%) | (oo,
fine to medium grained
7 silty sand with cemented
9 sand rock fragments, moist]| 0.17 | 0.2 1.04 | 32.6
5 - s .
3 .008 | 5.6 0.36 | 29.6
-
10 — - .
) Dark brown silty sand with
roots at 13.0 to 13.5 feet
1 (original ground surface)
91| Gray and brown silty sand
15 ~{|below 13.5 feet - .001 } 0.2 0.46 0.5 =~

A

20 =

25 =

30 —

est pit completed to
depth of 14.5 feet on
8/23/84

*Results shown are for materials with potentially hazardous

levels see Appencix B

“pCiigm

for complete laboratory test data.

PLATE Al7




Log of Test Pit

Pit Number wr-1

Depth (ft) Material Description Laboratory Test Results®
Light brown to tan fine to [%U324 | Ras26" | (o2%) (pBm)
medium grained silty sand

with cemented sand rock .002 | 0.3 016 | 2.2
fragments, moist

0 -

Mottled coloration of red,_
brown and yellow between
2.5 to 7.5 feet

Grades to dark brown silty
sand between 23.5 to 25.0
feet

Grades to tan sand at 25.0
feet

Test pit completed to

™| depth of 24.5 feet on
9/4/84

30

*Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCi/gm

PLATE A28




Log of Test Pit

Pit Number up-?

Depth (ft)

Material Description

Laboratory Test Resuns'

o =4Light brown to gray fine to

i

™
|

10 -

1§ -~

20 =

28 =

medium grained silty sand

Twith cemented sand rock

fragments, moist
Grades reddish brown be-
tween 3.5 to 4.5 feet

Grades to light brown at
4.5 feet

1Grades to 1ight brown to

tan at 12.0 feet

Grades to light brown to
gray at 16.0 feet

Dark brown layer between
24.5 to 25.5 feet

%USO,

LTS

(opm) | (oom)

Test pit completed to
depth of 29.0 feet on
9/5/84

ﬁ

.002

.001

.001

0.1

0.2

0.0

016 | 1.1

016 ] C.6

136 0.7

'Rasuns shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCi/gm

DaMmES 3 moO@aw

PLATE A2¢




Log of Test Pit

Pit Numbher wp-3

Depth (ft) Material Description Laboratory Test Results"

TTGhT brown T0 Ten TINE T0 |Xus0p | Fiss
O =medium grained silty ¢.nd
with cemented sand rock
fragments, moist

0'.

(odm) | (opm)

1

5 =IWhite silty sand layer frof oo 0.0 016 ] 1.0 T
45.0 to 5.5 feet

Grades to brown at 8.5 feet

10 - ' -
4
o
< Grades to light brown to
4gray at 13.5 feet
1§ - - "
d 004 | 0N 0.561 1.3
9 Interbedded gray and brown
4silty sand layers from
417.0 to 28.0 feet
20 = - "
28 ~ . .

.009| 0.8 0.52] 1.3

a0 JTest pit compTeted to depth
of 29.0 feet on 9/4/84

*Results shown are for materials with potentially hazardous
levels see Appendix B for compiete laboratory test data.

“pCi/gm

DaAMES &8 mOCaw

PLATE A30




Log of Test Pit

Pit Number ur-4

Depth (ft) Material Description Laboratory Test Results”

ray to 1ight hrown fine to |*Y30s | %226 | (obim) (pom)
dium graineu .ilty sand
ith cemented sand rock

fragments, moist

. - 005 | 0.3 | .016 | 0.7

Layer of brown silty sand
from 7.0 to 8.0 feet
Light brown to tan silty

Tsand from €.0 to 13.2 feet | -002 | 2.1 10.92 | 1.6
10 - 3 a
1 .004 | 0.0 |1.64 1.2
JTest pit completed to depth
15 _Jof 13.2 feet on 9/5/84 r
20 - - 3
25 = . -
7
30 = - o

‘Hosults shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCiszgm

PLATE A3l




Log of Test Pit

Pit Number wp-s

Depth (ft) Material Description Laboratory Test Resuns'
0 -.T‘.’?t”"e ;0 '!’::Wm grzigt’-d %U30g | "8228 | (oot | (onon)
silty sand with cemerte
T sand rock fragments, moist 003 0.0 016 1 1.0
< Grades to brown at 2.0 feet
-
5 ot - o
.016 0.0 .296 | 7.6
10 o - —
1

15 -

20 =

25 =

30 =

JTest pit completed to 13.0

feet on 9/5/84

*Results shown are for materials with potentially hazardous

levels see Appendix B for compiete laboratory test data.

“pCi/gm

PLATE A3l




Log of Test Pit

Pit Number wr-6

Depth (f1) Material Description Laboratory Test Results"

Tan to red brown fine to %Ua0g | Mé5,g

(opm) | (opm)

0 =Imedium grained silty sand
<with cemented sand rock
fragments, moist

L

L

JFewer cemented sand rock
fragments between 2.0 to
5 6.0 feet .
More cemented sand rock

<fragments with scattered -002 0.2
4roots between 6.0 and 13.0
Jfeet
10 = -
-
.003 2.4

qTest pit completed to depth
40f 13.0 feet on 9/5/84

15 = -
20 = -
1
25 - -
o
.
-
30 -~ -

016 | 1.1

.016 | NA

*Results shown are for materials with potentially hazardous
levels see Appencix B for complete laboratory test data.

“pCi/gm

PLATE A33




Log of Test Pit

Pit Number up-7

Depth (ft) Material Description Laboratory Test Resuits"

Light brown to tan fine to |%U,04 ﬁ'zze. (o3t | (oom)

medium grained silty sand
Twith cemented sand rock .0005 0.9 .02 .28
4 fragments, moist

0 =

10 =4 Grades brown sand silt at - .0006 2.4 .53 52
4 10.5 feet (original ground
hsurface)

3 Test pit completed to dept
of 11.5 feet on 9/5/84

15~ 4 -
20 - -
q
R
28 ~ - <
-
30 = - il
*Results shown are for materials w _antially hazardous

levels see Appendix B for complete .uooratory test data.
“pCi/gm
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Log of Test Pit

Pit Number wr-8

Depth (ft) Material Description Laboratory Test Results”

0 qTa.r\ fine to medium grained |%U30g | R85,8 | (3%
silty sand with cemented
9 sand rock fragments, moist | .0005 1.0 .02 .86

M
(noron)

5 - - —
4 0007| 2.6 | .47 | .76
-

Test pit completed to depth
of 13.0 feet on 9/5/84

15 = - -
ﬁ

20- -y o

25 = - -
E

30— - -
J

‘Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCisgm
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Log of Test Pit

Pit Number yp-c

Depth (ft) Material Description Laboratory Test Rosuns‘
: £1 %UO ﬁ = >@ MO
0 __Ught browp tg t??t mi ;o a0pg 226 | (pom) | (ppm)
medium grained silty san
Twith cemented sand rock .0055 | 27.0 -85 10.0
< fragments, moist
5 - - al
10 - = —
o .00321 12.01 1.3 4.0

L

18

L

1

20

25 =

30

1Test pit compieted to 12.0

feet on 9/5/84

‘Results shown are for materials with potentially hazardous
levels see Appencix B for complete laboratory test data.

“pCi/gm
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Log of Test Pit

Pit Number we-10

Depth (ft) Material Description Laboratory Test Rasults"
EF PO Bt Mo
0 —{Light brown to tan fine to |=w3%8] %226 | (odm) | (pom)
Jmedium grianed silty sand 0091 21.01 .42 5.20
Jwith cemented sand rock
fragments, moist
§ - -1 .002 6.0 | .40 3.6 4
q
10 e —

JTest pit completed to
depth of 10.0 feet on

:9/5/84
30 - .

*Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.
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Log of Test Pit

Pit Number wr-11

Depth (ft) Material Description Laboratory Test Results"
- Light gray to tan fine to |%Us0, “'226. (opm) (o)
medium grained silty sand
"with cemented sand rock
< fragments, moist
5 - .008 1.0 % 1.1 7.4 =
q
e
10 .005 16.0 ( £.9 2.2 -

1§ =

q
20 =

28 -

30 -

1Test pit completed to

depth of 12.0 feet on
9/5/84

*Results shown are for materials with potentially hazardous
levels see Appendix B for complete laboratory test data.

“pCi/gm
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Log of Test Pit

Pit Number

WP-12

Depth (ft) Material Description Laboratory Test Resulis”
0 {Tan fine to medium grained |%UaOg ﬁ‘zze. (oem) | (o)
silty sand with cement sand
Jrock fragments, moist
4Scattered roots throughout
<4pit
-
§ - -1 .001 5.7 .55 3.0~
oy, 0007 ) 2.7 |1.4 2.0_
Test pit completed to depth
Tof 10.0 feet on 9/5/84
20 = - -
25 - . .
.
30 - o .

-

'Hesults shown are for materials with potentially hazard us
levels see Appendix B for complete laboratory test data

“pCisgm
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APPENDIX B

LABORATORY TEST DATA

This Appendix presents the laboratory test results available on the date
this preliminary report was prepared. Additional laboratory test data will be
presented in the final version cf this report.




11485 W 48th Avenue Wheat Ridge. Colorado 50033
(303) 423-2766

October §, 1984
Page 1 of 9

2 Accu-Labs Research, Inc.

Mary L. Pearson
Dames and Moure
1626 Cole Blvd.
Golden, CO 80401

RE: 9103-18587-37
Date Samples Rec'd 9-5-84
Job No. 08987-003-14

ADDITIONAL ANALYSIS REPORT OF ANALYSIS

ALR Designation 9103-18587-37-1 9103-18587-37-2 9103-18587-37-3 9103-18587-37-4 0103-18587-37-5

Sponsor Designation 001 Mo, 1 GP2 No. 1 GP2 No. 2 GP2 No. 3 GP4 No. )
Surface 14 feet 7 feet Surface Surface

Saturation % 39 47 48 47 47

pH 7.4 7.6 8.1 8.1 8.1

Conductivity, mmhos/cm 2.4 2.8 1.0 1.6 3.2

Sodium, meq/L 0.19 14 8.9 13 10

Calcium, meq/L 28 14 0.42 0.81 0.57

M:gmﬂuu. meq/L 2.7 3.5 0.09 0.21 0.14

S 0.08 4.7 18 17 17

Selenium - Hot Water
Extraction, ppm 0.90 0.27 0.40 2.8 0.49
Boron - Hot Water Extraction,

ppm <0.2 0.2 <0.2 <0.2 <0.2
Organic Carbon, % <0.08 0.0§ <0.08 <0.086 <0.08
Molybdenum (NHg)oCO3, ppm 12 1.3 0.50 0.46 0.20
Yanadium, ppm 36 7.0 25 47 24
Neutralization Potential

(as CaCO3), % W 3.8 4.9 6.1 7.2
Acid Potential, % 0.44 0.06 0.03 0.24 0.06

Bcid Base Potential,

¢ tons of CaC03/1000 tons 18 36 48 54 70
sand, % 54 82 77 80 77
Siit, ¢ 8 11 16 19 16
Clay, % 8 7 | 1 7
Texture, USDA LS SL LS SL
Arsenic - Hot Water Extraction,

ppm <0.02 <0.02 <0.02 0.06 <0.02

Determination ug/g (dry)

Uranfum {as U30g),

% (dry) 0.0069 0.00050 0.0011 0.0060 0.0030

Uranium (as U) 58 4.3 9.5 51 26
Air Dry Loss, % 6.4 8.2 9.5 5.3 4.4
Radium-226, ¢ counting

error*, pCi/y (dry) 2.7 £ 0.3 3.2¢0.3 1251 7.0 £ 0.4



October 5, 1984 Accu-Labs Research, Inc.

Page 2 of §

Mary L. Pearson
Dames and Moore

RE: 9103-18587-37
Date Samples Rec'd 9-5.84
Job No. 08987-003-14

ADDITIONAL ANALYSIS REPORT OF ANALYSIS
ALR Designation 9103-18587-37-6 9103-18587-37.7 9103-18587-37-8 9103-18587-37-9 9103-18587-37-10
Sponsor Designation GPS Ne. 1 GPS No. 2 GPS No. 3 GPS No. 1 GPE No. 2

13 feet depth 6-7 feet Surface

Saturation % 46 46 48 50 50
pH 7.6 B.2 7.8 7.6 7.8
Conductivity, mmhos/cm 3.3 1.1 2.4 3.1 28
Sodium, meq/L 22 9.8 20 20 16
Calcium, meg/L 12 0.54 0.41 11 4.9
mmslu. weq/L 3.2 0.11 1.1 3.5 1.8

8.0 17 23 7.4 8.9
Selenium « Mot Water

Extraction, ppm 1.4 5.4 2.7 0.60 0.46
Boron - Hot Water Extraction,

ppm <0.2 <0.2 <0.2 <0.2 <0.2
Crganic Carbon, 3 0.09 <0.0% <0.0% <0.05 <0.08
Molybdenum (NHg)oC04, ppm 0.36 0.10 2,20 0.21 0.19
vanadium, ppm 17 27 21 17 16
Neutralization Potentia)

{as CaCly), % 6.7 4.4 7.4 3.5 3.4
Acid Potential, ¢ 0.04 <0.01 <0.01 0.07 0.08
Acid Base Potential,

¢ tons of CaC03/1000 tons 66 ad 74 i3 32

Sand, % 81 82 78 ” 78
$iit, ¢ 12 16 16 10 12
Clay, % 7 2 6 ‘13 10
Texture, USDA LS LS LS St sL
Arsenic - Hot Water Extraction,

ppm <0.02 <0.02 <0.02 <0.02 <0.02
Determination ug/g (dry)

Uranfum (as Us0g),

% (dry) 0.0014 0.0012 0.0020 0.0010 0.0013
Uranium (as U) 12 10 17 8.9 11
Afr Dry Loss, ¢ 7.8 9.3 7.9 10.4 10.1

Radium-226, ¢ counting
error*, pCi/g (dry!) 3.120.3 5.0 £ 0.5 7.32 0.5 2.0 £ 0.3 3.0 £ 0.3




October §, 1984 Accu-Labs Research, Inc.
Page 3 of 9

Mary L. Pearson
Dames and Moore

RE: 9103-12587.27
Date Samples Rec'd 9-5-84
Job No. 08987-003-14

ADDITIONAL ANALYSIS REPORT OF ANALYSIS
ALR Designation 9103-18587-37-11 9103-18587-37-12 9103-18587-37-13 9103-18687-37-14 9103-18587-37-15
Sponsor Designation GP6 No. 3 GP8 No. 1 GP8 No. 2 GP8 No. 3 MF2 No. 1
Seturation & 47 48 42 50 62
pH 7.8 7.6 7.7 7.9 7.8
Conductivity, mmhos/cm 2.6 2.5 2.4 2.8 7.2
Sodium, meq/L 21 16 14 23 65
2“"‘1" m/l.n 6.; l.: :.7 s.g :2

um, meq 1. 3 .0 5
u!"” 1 6.9 5.8 13 ol
Selenfum - Hot Water
Extraction, ppm 0.28 0.35 5.8 1.0 1.9
lom Hot Water Extraction,
<0.2 <0.2 <0.2 <0.2 <0.2
orraic Carbon, % <0.0§ <0.08 <0.08 <0.05 <0.0%
denum (NHg),C03, ppm 3.4 0.19 0.36 0.36 0.7

uudh-. ppm 15 7.5 11 19 24

Neutralization Potential

(as CaCO3y), % 9.6 2.4 8.7 5.4 6.9
Acid Potential, % 0.61 <0.01 <0,01 0.12 0.21
Acid Base Potential,

% hm of c.co,/moo tons 77 24 87 . 50 62
Sand, 78 79 B4 7 81
sm. l 15 7 7 16 6
Clay, % 10 14 9 7 13
Texture, USDA SL SL LS SL SL
Arsenic - Hot Water Extraction,

ppm 0.03 <0.02 <0.02 <0.02 <0.02

Determination ug/g (dry)

Uronmn (as U30q),

% (dry) 0.012 0.00076 0.00075 0.010 0.0025
Uranfum (as U) 100 6.5 6.4 87 21
Afr Dry Loss, % 5.4 9.8 6.7 6.3 9.3

Radium-226, ¢ counting
error*, pli/g (dry) 5621 1.6 £ 0.3 2.0 2 0.3 301 5.8 0.4



October 5, 1984 Accu-Labs Research, Inc.

Page 4 of §

Mary L. Pearson
Dames and Moore

RE: 9103-18687-37
Date Samples Rec'd 9-5-84
Job No. 08987-003-14

ADDITIONAL ANALYSIS REPORT OF MAQSIS
ALR Designation 9103-18587-37-16 9103-18587-37-17 9103-18587 -37-18 9103-188587-37-19 9103-18587-37-20
Sponsor Designation MFZ No. 2 MF2 No. 3 MF2 No. 4 MF3 No. 1 MF3 No. 2
Surface
Saturation % 66 67 67 85 50
pH : M ¢ 7.8 8.1 7.6 7.8
Conductivity, mmhos/cm 6.7 4.2 7.8 5.6 3.3
Sodium, meq/L 63 38 74 45 27
Caicium, meqg/L 15 8.0 21 21 %
mmim. meg/L 3.9 2.2 4.2 §.0 2.0
20 17 21 12 13
Selenium - Hot Water
Extraction, ppm 2.6 0.75 8.5 0.26 0.37
loroa Hot Water Extraction,
. <0.2 0.3 <0.2 <0.2
n1c Carbon, % <0.05 <0.08 <0.05 <0.05 <0.05
ybdenum (IH.),CO;. 0.40 1.4 15 0.71 1.4
Voudh-. ppm 3 45 15 9.5 8.3
Neutralizaiion Potential
(as CaCls), % 13 3.9 2.8 2.3 5.5
Acid Potential, % 0.19 0.13 0.70 0.51 0.23
Acid Base Potential,
£ tons of c.co,/woo tons 120 35 6.1 7.1 48
Sand, l 72 74 11 77 78
$ilt, ¢ 17 17 17 b 12
Clay, % 11 9 14 6 6
Texture, USDA SL SL SL LS SL
Arsenic - Hot Water Extraction,
ppm <0.02 <0.02 0.98 2.7 <0.02
Determination ug/g (dry)
Urumn (as Ug0g),
% (dry) 0.0063 0.012 0.077 0.042 0.045
Uranium (as U) §3 98 650 360 380
Alr Dry Loss, % 14.1 158.1 1.8 12.6 12.2

Radium-226, ¢ counting
error*, pCi/g (dry) 351 1821 180 = 10 1202 10 100 £ 10



October 5, 1984 Accu-Labs Research. Incz.

Page 5 of 9

Mary L. Pearson
Dames and Moore

RE: 9103-18587-37
Date Samples Rec'd 9-5-84
Job No. 08987-003-14

ADDITIONAL ANALYSIS REPORT OF ANALYSIS
ALR Designation $103-18587-37-21 9103-18587-37-22 9103-18587-37-23 9103-18587-37-24 9103-18587-37-25
Sponsor Designation MF3 No. 3 MF4 No. 1 MF4 No. 2 MF4 No. 3 MFS No. 1
Surface Bottom
Saturation % LY (1] §5 47 43
pH 7.8 8.0 B 7.8 8.0
Conductivity, mmhos/cm 2.1 2.2 7.0 2.0 1.3
Sodfum, meq/L 15 18 58 N 11
Calcium, meg/L 3.3 2.3 21 2.6 0.80
Magnesium, meq/L 1.1 0.72 4.6 1.0 0.19
10 15 16 12 16
Selenfum - Hot Water
Extraction, ppm 0.34 2.5 26 0.90 21
loron Hot MWater Extraction,
<0.2 <0.2 0.2 <0.2 <0.2
Mc Carbon, % <0.05 <0.0% <0.05 <0.0% <0.05
ybdenum (NHg)pCO3, ppm 0.40 0.24 1.4 0.24 0.46
unldhn. ppm 8.5 19 25 15 1.8
Neutralization Potential
(as CaCO0s), % 4.0 2.2 9.1 5.7 3.5
Acid Potential, % 0.0% 0.08 0.30 0.01 <0.01
Acid Base Potential,
% tons of c.oo,lxooo tons 38 20 82 57 35
Sand, % 76 72 74 82 80
Sﬂt. % 12 18 16 10 9
Clay, % 12 10 10 8 11
Texture, USDA SL SL SL SL SL
Arsenic - Hot Water Extraction,
ppm <0.02 <0.02 <0.02 <0.02 <0.02
Determination yg/g (ary)
Uranfum (as Us0g),
% ldry) 0.0013 0.003% 0.029 0.0016 0.0047
Uranium (as U) 11 33 240 14 40
Afir Dry Loss, % 10.0 11.1 10.6 8.9 7.5

Radium-226, ¢ counting
error*, pli/g (dry) 3.8 £ 0.3 1221 HER! 4.5 £ 0.4 7.8 £ 0.5




October 5, 1984 Accu-Labs Research, Inc.

Page 6 of 9

Mary L. Pearson
Dames and Moore

RE: 9103-18587-37
Date Samples Rec'd 9-5-84
Job Ho. 08587-003-14

ADDITIONAL ANALYSIS REPORT OF ANALYSIS

ALR Designation 9103-18687-37-26 9103-18587-37-27 9103-18587-37-28 9103-18587-37-29 9103-18587-37-30
Sponsor Designation MFS No. 2 MF5 No. 3 MF6 No. 1 MF6 No. 2 MFé No. 3
Saturation % 50 49 1] 83 48
pH 8.0 7.8 6.8 7.4 7.8
Conductivity, mmhos/cm 18 1.8 1.8 3.5 2.4
Sodium, meq/L 12 14 12 21 2
Calcium, meg/L 0.84 2.0 4.3 16 3.2
Magnesium, meq/L 0.19 0.91 1.0 4.1 1.0
SAR 17 12 7.4 6.5 14
Selenium - Hot Water

Extraction, ppm 18 0.60 2.9 1.7 0.85
loron - Hot Water Extraction,

0.2 <0.2 <0.2 <0.2 <0.2
rnic Carbon, % <0.0% <0.0§ <0.08 <0.0% <0.05
ybdenum (lm‘)zCOp 0.48 0.082 0.22 0.40 0.084

vuwmn ppm 0 8.5 8.5 7.0 6.8

hutnliution Potential
(as CaCd3), % 2.9 3.1 1.1 3.8 2.3

Acid nmzi <0.01 0.04 0.38 0.08 0.08
Acid Base Potential,

+ tons of CaC03/1000 tons 29 30 -0.88 36 21
Sand, % 75 m” 78 75 80
St % 18 13 17 17 13
Clay, % 7 10 5 8 7
Texture, USDA SL SL LS SL LS
Arsenic - Hot Water Extraction,

ppm -<0.02 £0.02 0.02 <0.02 <0.02

Determination ug/g (dry)

Uranium (as Ug0g),

% (dry) 0.0065 0.0012 0.011 0.012 0.0020

Uranium (as U) 55 10 94 100 17
Air Dry Loss, % 11.5 10.4 14.7 12.1 13.6

Radium-226, ¢ counting
error*, pCi/g (dry) 251 2.7 £ 0.3 2021 49 = | 3.9 2 0.3
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RE: 9103-18587-37
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Calcium, meq/L
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SAR

Selenfum - Hot Water
Extraction, ppm

Boron - Hot Water Extraction,
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Molybdenum (NHgq)oCOg, ppm

Yanadium, ppm

Neutralization Potential
(as CaCO3), %

Acid Potential, %
Acid Base Pontentia
¢ tons of CaCl4/]
Sand, % 5
Sile, ¢

Clay, %

Texture, USDA
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CORE LABORATORIES, INC.
ANALYTICAL REPORT

September 14, 1984
Results of Soil Analysis for

DAMES AND MOORE
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Saturation §
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CORE LABORATORIES, INC.
ANALYTICAL REPORT

September
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CORE LABORATORIES, INC.
ANALYTICAL REPORT

DAMES AND MOORE

Woisture

¥ UsOg by wt
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Saturation §

SAK

Selenium (ppm)*
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W ONOIINE DORONE O PRV ENONONS IF BOSSY OF GDNENWINONS ONC MO SUDDWeS by e O Whom ONG 1or whOMe SECIUAve ON0 CONKGE™o Use Ths FEOr" § MO THhe IErmreNr o o SEmong
SADNR 0 repenen! e Dew ey of Core LQborotores 1N (@1 erOrs ONg OMAMONE Sxted C P LDUOFUHY M N ONC T GRS ONG SMPIOVES JREUTE NG FEISONUDN T, BN MOAE Y WKt
WOrEBETIONON. G4 10 e Or o T PrOoe coRrunont o profnoteeness of oy o gon o ot PO Wl O NGO ¥ LONMBENON with awhuch BT FEROFT @ LIBG O TENED WP




CORE LABORATORIES, INC.
ANALYTICAL REPORT

1984

“re Project 1.D. WB4433- wW84433-2 WB4433-2 w8dda WB4433- WB44Z3-6
Cient 1.D, OR2-#1 OR2-#2 RS- #] ORS RE-#] QR7=#]
Arsenic (ppm) <0.004 «(C.004 <0,004 < <0.004 1.44
Core Project I.D. W84433-8 w8aal w844 W84433-12
Client 1.D. ORB-#2 ORB-#3 ORS-#1 OR10-+#]
Arsenic (ppm) «0.004 <0.004 0.46 <«0.0 0.012 2.6(

Core Project 1.D. WB4433-13 WB4433-14 WB4433-15 WB4433-16 17 WB4433-18
Client 1.D. OR10-#2 OR11-#] JR11-#2 SP2 SP2-#3
Arsenic (ppm) <0.,004 <0.004 012 <0.0 0.082 0.012
Core Project 1.D. WB4433-19 W84433-20 W84433-21 W8443 WB4433-23 WB4433-24
Client I.D. Ml-#1 Ml-#2 M1-43 M2-#] M2-#2 MI-#3
\rsenic (ppm <0.004 «0.004 <0,004 0.014 <0.004 <0.004
Core Project 1.D, WBa413d WB4a433-26 WB4433-27 WE44 W84433-29 W844713-30
Qlient I1.D. M3-#] M3-#2 M/A-#] Md-#2 M.47
Arsenic (ppm) <0, 004 0.078 <0, 004 0.00 <0.004 0.004
Lre Project I.I WB4433-31 WB4433- 32 WB4433-13

Cient I.D MoO-#1 M6-#2 Mb-#3

Arsenic (ppm) 0.048 <0.004 <0.004
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CORE LABORATORIES, INC,
ANALYTICAL REPORT

LONAUC Tivity MIMNOS / O

Selenium (ppm)*

BORON (ppm)*
TOC (4

MOLYBDENUM (ppm)+

VANADIUM (ppm)+
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CORE LABORATORIES, INC.
ANALYTICAL REPORT

Results of

v
WEALHL

SELENIUM (pom)*

BORON (pom) *
ToC (%
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CORE LABORATORIES, INC.
ANALYTICAL REPORT
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Accu-Labs Research, Inc.

1485 W 4Bth Avenue Wheat Ridge, Colorado 80033
(303) 4232766

October 12

Page 1 of
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Electrical Conductivity,
mmhos/cm

Saturation, %

Size Analysis:

2

Calcium, meg/L
Sodium, meq/L
gnesium, meq/L
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Selenium, ppm
Arsenic, ppm
Boron, ppm
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Organic Carbon, %

Molybdenum, ppm
Yanadium, ppm
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mmnos/cm

c o4 .
saturation, %

assification, USD

Soluble Calcium, meg/L
Soluble Sodium, meq/L
Soluble Magnesium, meq/L
SAR

Selenium, ppm
Arsenic, ppm
Boron, ppm

Organic Cardbon, %

Molybdenum, ppm
Vanadium, ppm

Neutralization Potential, %
Potential Acfdity,
(as Total §), %
ns

Acid-Base Potential, 2
of CaCOy Equivalent/]
tons of dry material

Determination: »

yranium (as ..ﬁ':g , &

Rad{um-226

t counting error*
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Accu-Labs Research, Inc

Mary Pearson
Dames and Moore

"
ectrica
mmnes/cm

saturation,
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Yanadium, ppm

Neutralization
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Acid-Base Potential,
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Determinatt

Jranium (@S

Radium-226,
$

counting error*

Afir Dry Loss, %

Jranium

*Yariability o sintegration ¢ counting error
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