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APPENDIX 1

Materials And Methods Used To Revegetate
Temporary Revegetation Sites Analyzed In 1986

Utah 112

Site preparation and planting date: Fall 1980
Depth of substitute topsoil material: 6-8'
Seedbed preparation: dozer tracking
Fertilization: method - hydraulic

amount - 1.00 lbs N per acre every 3 years beginning 3rd
year following seeding

Seeding method: hydroseeding
Mulching: method - hydromulching, broadcast

material and amount - wood fiber - Conwed 2,000-1500 to 2000
lbs./acre; straw - 4,000 lbs/acre

Mulch anchoring: tackifier included with hydromulch; none

Belina Area A and Area B

Site preparation and planting date: Fall 1980
Depth of substitute topsoil material: 6"
Seedbed preparation: dozer tracking
Fertilization: method - hydraulic

amount - 100 lbs N per acre every 3 years beginning 3rd year
following seeding

Seeding method: hydroseeding
Mulching: method - hydromulching

material and amount - wood fiber - Conwed 2,000 - 1500 to 2000
lbs/acre

Mulch anchoring: tackifier included withhydromulch

Belina Area G

Site preparation and planting date: Fall 1985
Depth of substitute topsoil material: 6"
Seedbed preparation: dozer tracking
Fertilization: method - hydraulic

amount - 100 lbs N per acre every 3 years beginning 3rd year
following seeding

Seeding method: hydroseeding
Mulching : method - hydromulching

material and amount - wood fiber - Conwed 2,000 - 1500 to 2000
lbs/acre; straw - 4,000 lbs/acre

Mulch anchoring: tackifier included with hydromulch; none

12
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APPENDIX 2

Seed Mixtures Used on Temporary Revegetation Sites

Belina A, Belina B, Utah #2

Species %of Mixture (PLS)

A~ropyrqn dasystachynm (Thickspike wheatgrass) 8
Agropyron r1parium (Streauibank wheatgrass) 16
A;ropyron smithii (Western wheatgrass) 12
A·ro ron trachycaulum (Slender wheatgrass) 16
-romusmarginatus (Mountain brome) 5
Dactylis glomerata (Orchardgrass) 9
Elymus junceus (Russian wildrye) 8
Poa pratensis (Kentucky bluegrass) 13
Medicago sativa (Alfalfa) 6
Melilotus officinal1s (Yellow sweetclover) 2
Artemisia tridentata va.seyana (Mountain big sagebrush) 4
Chrysothamrius nauseosus (Rubber rabb1tbrush) 1
Chrysothamnus vicid1florus (Douglas rabbi tbrush) <1

100%
---.--------------.--------------------~------------------------------------

Belina G

Spec1es %·of Mixture (PLS)

Agropyron dasystaehVU! (Thicksp1ke wheatgrass) 10
Agropyron smithii (Western wheatgrass) 16
Agropyron spicatum (Bluebunch wheatgrass) 9
Agropyron trachycaulum (Slender wheatgrass) 11
Bromus marginatus (Mountain brome) 9
Dactylis glomerata (Orchardgrass) 4
Elymus junceus (Russian wildrye) 6
~ pratensis (Kentucky bluegrass) 4
Medicago sativa (Alfalfa) 4
Melilotus officinalis (Yellow sweetclover) 2
Artemisia tridentata vase ana (Mountain big sagebrush) 16
Chrysothamnus nauseostlS Rubber rabbitbrush) 4
Chrysothamnus vicidiflorus (Douglas rabbitbrush) 5

100%
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APPENDIX 3

Photographic Addendum

The following photographs were taken on the July 11th and 12th, 1986
field trip to collect temporary revegetation site cover and productivity
data. Five photos are presented for each temporary revegetation site
evaluated. The first photo in each set of five shows the sites' overall
condition and characteristics. The remaining four photos in each set
depict randomly selected production quadrats prior to clipping. These
photos show site surface cO{lditions more precisely and give an indication
of seedbed material surface characteristics, plant density, and general
plant vigor.
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Mt. Nebo Scientific
(Summary 1988-1992)



1988 RESULTS OF VEGETATION SAMPLING AND TEST PLOT MONITORING
Prepared by

MT. NEBO SCIENTIFIC RESEARCH AND CONSULTING
Post Office Box 337

Springville, Utah 84663
(801) 489-6937

Report by
Patrick D. Collins Ph.D.

Fieldwork: Patrick D. Collins
P. Dean Collins

October 1988

INTRODUCTION

Vegetation test plots were constructed in 1987 to test revegetation potential of available
soil material (Vegetation-Supporting Material) of the Mine Permit Area. The test plot design was
developed by the State of Utah, Division of Oil, Gas & Mining UOOGM and Valley Camp of
Utah, Inc. Plot construction (layout and earthmoving work) was accomplished by (or under the
direction of) Valley Camp of Utah, Inc. Seed, fertilizer and hydromulch by the specified design
was applied by Mt. Nebo Scientific in October of 1987.

Two main areas were used as sites for the vegetation test plots. These areas were called the
Valcam Loadout Facility Site and the Belina Mine Site. The Valcam Loadout Facility site is
located south of the truck load-out pad and east of the railroad tracks on an old coal storage
area. The Belina Mine Site is on the slope south of the sediment pond.

Monitoring was initiated by sampling the vegetation on the two sites by Mt. Nebo Scientific in
August of 1988. An additional site that had been previously implemented by a different
contractor was also sampled for comparison at the same time. Results of the quantitative
sampling are summarized in this report.

METHODS

Quantitative and qualitative data were taken on eC\ch 'of the two sites. Bi-directional
random placement of sampling plots were designed to provide unbiased accuracy of the data
compiled. A randomized block design was implemented to insure adequate representation of
the entire plot. On the Valcam Loadout Facility Site, three 12.5 meter transects were regulary
placed on the plot to adequately cover the entire plot. Twenty sample points were then placed
every 1.5 meters along these transects. A one meter buffer strip was placed around the entire
plot where sample points were avoided to limit sample bias. There was only one treatment to
be monitored on this plot.

The Belina Mine Site, however, had four different treatments to be sampled, plus the one site
that was implemented by another contractor. Therefore, a total of five areas or "subplots" were
sampled. The subplots were labeled on the data summary tables by directional locations and
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treatments and are listed below:

1. NE Subplot, Light Soil A, Fertilized
2. NW Subplot, Light Soil S, Unfertilized
3. SE Subplot, Gray Soil B, Fertilized
4. SW Subplot, Gray Soil B, Unfertilized
5. MC Plot, east and adj. to NEBO SW Plot

Three transects were also placed on each of the subplots listed above.
Eight sample locations were regularly placed on each treatment with a total of 40 samples for
all treatments where quadrat placement was avoided.

Cover estimates were made using ocular methods with meter square quadrats. Species cover,
total cover, composition and relative frequency were also assessed from the quadrats. Also
recorded on data sheets were estimated precipitation, slope, exposure, grazing use, animal
disturbance and other appropriate notes.

Sampling adaquacy for cover on the Valcam Loadout Facility Site was
achieved using formulas from Snedocor and Cochran (1980), insuring that 80% of the sample
were within 10% of the true me~an of the test plots. Sample number of the Belina Mine Site was
determined by Lynn Kunzler (lJDOGM). All sample means, standard deviations, and sample
sizes were included in this report to enable the reviewers to apply futher statistical tests if
desired.

Plant species nomenclature follows Welsh et al. (A Utah Flora. 1987.
Great Basin Natural Memoir NO.9). Sample design and Methodologies were approved by a
representative of the State of Utah, UDOGM (Lynn Kunzler, Reclamation Biologist). Mr. Kunzler
was present on site upon initiation of the test plot sampling in 1988.

RESULTS

Summary Tables
All results of the vegetation sampling for 1988 are shown on the summary tables (Tables 1-12).
Included in these tables are:

1) Percent cover and standard deviations (total living cover, mulch and litter, bare
ground, rock),
2) composition (% shrubs, forbs, grasses),
3) cover and frequency by species,
4) sample sizes.

NOMENCLATURE

Because the author decided to use the most recent nomenclature for plant species for the
summary tables, and because some of the species on the original seed mix list have been
changed, a list is provided below showing the old and new scientific names.
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TABLE 4
1988 SAMPLING RESULTS-BELINA PLOT

(NW Subplot, Light Soil A, Unfertilized)

Mean percent cover, standard deviation, sample size and relative frequency by species for the
revegetation test plots of Valley Camp of Utah.

COVER BY SPECIES

SHRUBS

FORBS
Epilobium halleanum 1.75 1.98 8.00 62.50
LmumtE:renne sSIE. lewissii 0.13 0.33 8.00 12.50
Mellio officina s 0.25 0.43 8.00 12.50
Saxifraaa sp. 0.13 0.33 8.00 12.50
Urtica ioica 0.75 1.98 8.00 12.50

GRASSES
Agropyron pistatum 0.25 0.66 8.00 12.50
Bromus carmatus 1.13 1.69 8.00 25.00
Elymus cinereus 0.63 1.65 8.00 12.50
Elymus lanceolatus 2.88 4.99 8.00 25.00
Elymus smithii 7.50 6.48 8.00 75.00
ElYIl1us spicatus 4.63 7.61 8.00 SO.OO
Hordeum jubatum 0.13 0.33 8.00 12.SO
Poa ratensis 0.63 1.65 8.00 12.50

TABLE 5
1988 SAMPLING RESULTS-BELINA PLOT

(SE Subplot, Gray Soil B, Fertilized)

Total cover and composition for the revegetation test plots of Valley Camp of Utah. The table
sbows means, standard deviations and sample sizes.

Shrubs
Forbs
Grasses

11.02
88.98

11.24
11.24

8.00
8.00

* Sample size was determined by Utah Division of Oil, Gas
and Mining (See METHODS)
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TABLE 6
1988 SAMPLING RESULTS-BELINA PLOT

(SE Subplot, Gray Soil B, Fertlized)

Mean percent cover, standard deviation, sample size and relative frequency by species for the
revegetation test plots of Valley Camp of Utah.

COVER BY SPECIES

SHRUBS

FORBS
Epilobium halleanum
Hedysarum boreale
Iva axillarus
4ppula sguarrosa
Lmum perenne
Melilotcts officinalis
Penstemon strictus
GRASSES
Bromus carinatus
Elymus lanceolatus
Elymus smithii
Elymus spicatus
Poa ratensis

1.25
0.13
0.13
0.13
0.13
0.13
0.13

4.00
1.25
11.25
4.00
3.38

1.48
0.33
0.33
0.33
0.33
0.33
0.33

3.24
3.31
6.23
6.95
4.72

8.00
8.00
8.00
8.00
8.00
8.00
8.00

8.00
8.00
8.00
8.00
8.00

75.00
12.50
12.50
12.50
12.50
12.50
12.50

62.50
12.50
87.50
25.00
37.50

TABLE 7: 1988 SAMPLING RESULTS-BELINA PLOT
(SW Subplot, Gray Soil B, Unfertilized)

::::::¢I_I$I~~~I::::::j:::::::::::::::·::::::::::::::::::.:.:::::::::::::::::::::::.:::.;:.:::::::::::::::::::::::j:::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::::

Shrubs
Forbs 7.10 6.62 8.00
Grasses 92.90 6.62 8.00

l(o Sample size was determined by Utah Division of Oil, Gas
and Mining (See METHODS).

Mean percent cover, standard deviation, sample size and relative frequency by species for the
revegetation test plots of Valh:T Camp of Utah.
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TABLE 8
1988 SAMPLING RESULTS-BELINA PLOT

(SW Subplot, Gray Soil B, Unfertilized)

COVER BY SPECIES

SHRUBS
FORBS
Epilobium 0.63 0.70 8.00 50.00halleanum 0.13 0.33 8.00 12.50Fr:8aria vesca 0.38 0.48 8.00 37.50H nrcsarum boreale
Me otus officinalis 0.13 0.33 8.00 12.50
Penstemon strictus 0.13 0.33 8.00 12.50

GRASSES
Bromus carinatus 3.88 5.69 8.00 62.50
Elymus smithii 7.38 5.41 8.00 100.00
Elymus spicatus 5.00 8.47 8.00 37.50
Poa ratensis 2.50 2.92 8.00 50.00

Total cover and composition for the revegetation test plots of Valley Camp of Utah. The table
shows means, standard deviations and sample sizes.

TABLE 9
1988 SAMPLING RESULTS-BELINA SITE

(MC Plot, east and adjacent to MT. NEBO'S SW PLOT)

COVER

i:::~:mli.i.lIi.:s..II:i:i:::::::::::::::::::::::::::::::::i:::::i:::::::::::::::::::::::::::::i:::::
j
::::::::::::::::::::i::::::::::::::::::::::::::::::::~:::::i:::::::::i::::::::j:::i:i:l:::::~:::::~ii~::~:~i~:~:~:~~~i:i:~::::~~:::::~::jj~jj:j::j:i~~::~~~~

Shrubs 2.50 6.61 8.00
Forbs 26.16 27.28 8.00
Grasses 71.34 27.52 8.00

* Sample size was determined by Utah Division of Oil, Gas
and Mining (See METHODS).
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Mean percent cover, standard deviation, sample size and relative frequency by species for the
revegetation test plots of Valley Camp of Utah.

TABLE 12
1988 SAMPLING RESULTS-UTAH PLOT

(Single Plot Design)

COVER BY SPECIES

SHRUBS
Artemisia tridentata

FORBS
Artemisia ludowiciana
Chaenactis douglasii
Chenopodium ffemontii
Circium sp.
Eri~eron sp.
Eri<5gonum sp.
Gayophytum ramosissismum
Lappula occidentalis
Unum perenne ssp lewisii
Melilotus officinalis
Polyg;onum aviculare
Salsol.a iberica
GRASSES
Bromus carinatus
Elymus lanceolatus
El us smithii

0.15

0.10
0.10
0.10
0.60
0.15
0.15
0.30
1.15
0.30
7.15
1.30

11.90

1.65
0.80
2.00

0.36

0.30
0.30
0.30
0.66
0.36
0.36
0.46
1.74
0.46
5.77
2.10
7.76

2.52
1.54
1.82

20.00

20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00

20.00
20.00
20.00

15.00

10.00
10.00
10.00
50.00
15.00
15.00
30.00
40.00
30.00
85.00
35.00
100.00

45.00
35.00
65.00

For the 1989 Test Plot Survey, see Appendix R614-301-341.300. (Mt. Nebo Scientific Reasearch
and Consulting.

Immediately following the final year of monitoring, all parties will determine if the available
soils are adaquate for use as Vegetation-Supporting Material for reclamation. Also just prior to
the time of reclamation the test plots will be sampled for species composition, cover (by species
and total vegetation cover), woody plant density and productivity and the soils will be tested
to determine the fertilizer treatment needed to initiate and support the vegetation communities.

<

Within this same time frame, disease/pest testing will be done to evaluated if a control plan will
be needed. If it becomes necessary to devise a Disease/Pest Control Plan, Division approval of
the plan will be obtained prior to implementation of such plan. D/P testing will be ongOing
during the bonded period to assure against invasion of pest or disease.

Irrigation is not envisioned as part of reclamation as the average precipitation should promote
germination and adaquate growth for all species planted.
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INTRODUCTION

Following are fifth year results from vegetation monitoring of

test plots for Valley Camp of Utah. The plots are located near

Scofield, utah. Quantitative data have been previously submitted in

the years from 1988 through 1991 for the test plots. This report also

contains a summary of the results for the five years of sampling.

The test plots were constructed in 1987 to test revegetation

potential of available soil material on the mine area. The test plot

design was developed by the state of Utah, Division of Oil, Gas &

Mining (DOGM) and Valley Camp of Utah, Inc. Plot construction (layout

and earthmoving work) was accomplished by (or under the direction of)

Valley Camp of Utah. Seed, fertilizer and hydromulch by the specified

design was applied by Mt. Nebo Scientific in October of 1987.

Two main areas were used as sites for the vegetation test plots.

These areas were called the Utah Plot and the Belina Plot. The Utah

Plot is located south of the truck load-out pad and east of the

railroad tracks on an old coal storage area. The Belina Plot is on the

slope south of the sediment pond.

Monitoring of the vegetation on the two sites was conducted by Mt.

Nebo Scientific from 1988 through 1992.
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METHODS

Quantitative and qualitative data were taken on each of the two

sites. Bi-directional random placement of sampling plots were designed

to provide unbiased accuracy of the data compiled. A randomized block

design was implemented to insure adequate representation of the entire

plot. On the Utah site, three 12.5 meter transects were regularly

placed on the plot to adl~quately cover the entire plot. Twenty sample

points were then placed 4~very 1.5 meters along these transects. A one

meter buffer strip was placed around the entire plot where sample

points were avoided to limit sample bias. There was only one treatment

to be monitored on this plot.

The Belina site, hm..,ever, had four different treatments to be

sampled. Therefore, a total of four areas or "SUbplots" were sampled.

The subplots were labeled on the data summary tables by directional

locations and treatments and are listed below:

1) HE Subplot, Light Soil A, Fertilized

2) NW Subplot, Light Soil A, Unfertilized

3) SE subplot, Gray Soil B, Fertilized

4) SW Subplot, Gray Soil B, Unfertilized

Three transects were also placed on each of the subplots listed

above. Eight sample locations were regularly placed on each treatment

with a total of 40 samples for all treatments. A one meter bUffer
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strip was also placed around each of the treatments where quadrat

placement was avoided.

Cover estimates were made using ocular methods with meter square

quadrats. Species cover, total cover, composition and relative

frequency were also assessed from the quadrats. Also recorded on data

sheets were estimated precipitation, slope, exposure, grazing use,

animal disturbance and other appropriate notes. Density of woody

species have been negligible, and therefore not sampled quantitatively.

Productivity will be measured in a subsequent season if the data were

determined to be meaningful by DOGM and a Valley Camp representative.

Sampling adequacy for cover on the Utah site was achieved using

formula suggested by DOGM. Sample number of the Belina site was

determined by L. Kunzler (Biologist, DOGM). All sample means, standard

deviations, and sample sizes were included in this report to enable the

reviewers to apply further statistical tests if desired.

Plant species nomenclature follows Welsh et ale (A Utah Flora.

1987. Great Basin Naturalist Memoir No.9). Sample design and

methodologies were approved by a representative of the State of Utah,

DOGM (L. Kunzler, Reclamation Biologist). Mr. Kunzler was present on

site upon initiation of the test plot sampling in 1988.
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RESULTS

Summary Tables

All results of the vegetation sampling for 1992 are shown on the

summary tables (Tables 1 - 10). Included in these tables are:

1) percent cover and standard deviations (total living cover,
mulch & litter, bare ground, & rock),

2) composition (% shrubs, forbs, & grasses),

3) cover and frequency by species,

4) sample sizes.

Summary Figures

Graphs of each of the plots for both cover and composition by

lifeform are shown on Fi~~res 1 through 11. The data represents five

(5) years of monitoring (1988-1992) and compares each year with one

another.

COVER

Total living cover is compared for five years on each subplot at

the Belina Plot (see Figures: 1, 3, 5, 7). Nearly without exception,

the cover increases with each growing season, then levels off on the
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fifth sampling year. Total cover is relatively high on the final year

for each of the subplots (35%-40%).

Figure 11 overlays each of the four sUbplots on the Belina site.

Each subplot represents a different treatment. The figure illustrates

that the treads for each of the treatments are very similar. In other

words, there is probably no significant difference between treatments.

The Utah Plot had similar results, but leveled off in 1991 and

then increased again in 1992 (Figure 9).

COMPOSITION

Composition by lifeform is also compared for the five sampling

years (see Figures 2,4, 6, 8). The composition here is the percent of

the total living cover represented by shrubs, forbs or grasses.

Grasses are by far, the most important lifeform for cover in all

subplots. Woody species never did become well established in any of

the treatments. The trends for forbs, however, were not the same for

each treatment. In the NE subplot, forbs appear to be increasing

(Figure 2). The forbs were more important by cover in the NW and SE

sUbplots and seemed to have stabilized over the five-year sampling

period (Figures 4 and 6, respectively). In the SW subplot, forbs

appeared to have increased with each year, except for the final sample
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year (Table 8).

On the Utah plot, all lifeforms are important by cover. Species

diversity was greater on this plot. Forbs made the strongest

representation, but decrleased each year. Shrubs and grasses increased

with nearly every growing season (Figure 10).
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Nomenclature

Because the author decided to use more recent nomenclature for

plant species for the summary tables, and because some of the species

on the original seed mix list have been changed, a list is provided

below showing the old and new scientific names.

Old Name (on seed mix lists)

Shrubs

Amelanchier alnifolia
Artemisia tridentata var. vasevana
Chrysothamnus nauseosus albicaulis
Rosa woodsii
Sambucus coerulea
Symphoricarpos oreophilus

Forbs

Achillea millefolium
Artemisia ludoviciana
Linum lewisii
Hedysarum boreale
Medicago sativa
Melilotus officinalis
Penstemon strictus

Grasses

Agropyron dasystachyum
Agropyron smithii
Bromus marginatus
Poa canbyi
Poa pratensis

New Name (Welsh 1987)

Amelanchier alnifolia
Artemisia tridentata vaseyana
C. nauseosus albicaulis
Rosa woodsii
Sambucus coerulea
Symphoricarpos oreophilus

Achillea millefolium
Artemisia ludoviciana
Linum perenne ssp. lewisii
Hedysarum boreale
Medicago sativa
Melilotus officinalis
Penstemon strictus

Elymus lanceolatus
Elymus smithii
Bromus carinatus
Poa canbyi
Poa pratensis

The test plots will continue to be monitored according to the
schedule accepted by the state of Utah, DOGM.

7



TABLE 1: 1992 SAMPLING RESULTS - BELINA PLOT
(NE Subplot, Light Soil A, Fertilized)

Total cover and composition for the revegetation test plots of Valley
Camp of Utah. The table shows means, standard deviations and sample
sizes.

COVER

% MEAN STANDARD SAMPLE
COVER DEVIATION SIZE *

Total Living Cover 38.13 4.28 8

Litter 8.13 2.42 8

Bareground 10.63 1.65 8

Rock 43.13 6.58 8

COMPOSITION

Shrubs

Forbs

Grasses

% MEAN
COVER

8.21

91. 79

STANDARD
DEVIATION

8.61

8.61

SAMPLE
SIZE *

8

8

8

*Sample size was determined by Division of Oil, Gas & Mining (see
METHODS) .



TABLE 2: 1992 SAMPLING RESULTS - BELINA PLOT
(NE SUbplot, Light Soil A, Fertilized)

Mean percent cover, standard deviation, sample size and relative
frequency by species for the revegetation test plots of Valley Camp of
Utah.

COVER BY SPECIES

SPECIES

SHRUBS

% MEAN
COVER

STANDARD
DEVIATION

SAMPLE
SIZE

FORBS
Circium sp.
Epilobium halleanum
urtica dioica

GRASSES
Bromus carinatus
Dactylus glomeratus
Elymus smithii
Elymus spicatus
Poa pratensis

1.25 2.17 8
.63 1.65 8

1.25 3.31 8

18.13 11.71 8
3.13 5.56 8
8.75 4.84 8
3.75 6.50 8
1.25 3.31 8



TABLE 3: 1992 SAMPLING RESULTS - BELINA PLOT
(NW Subplot, Light Soil A, Unfertilized)

Total cover and composition for the revegetation test plots of Valley
Camp of Utah. The table~ shows means, standard deviations and sample
sizes.

COVER

% MEAN STANDARD SAMPLE
COVER DEVIATION SIZE *

Total Living Cover 41.88 10.29 8

Litter 5.63 1.65 8

Bareground 9.38 3.00 8

Rock 43.13 10.59 8

COMPOSITION

Shrubs

Forbs

Grasses

% MEAN
COVER

13.51

86.49

STANDARD
DEVIATION

12.77

12.77

SAMPLE
SIZE *

8

8

8

*Sample size was determined by Division of oil, Gas & Mining (see
METHODS) •



TABLE 4: 1992 SAMPLING RESULTS - BELINA PLOT
(NW Subplot, Light Soil A, Unfertilized)

Mean percent cover, standard deviation, sample size and relative
frequency by species for the revegetation test plots of Valley Camp of
Utah.

COVER BY SPECIES

SPECIES

SHRUBS

% MEAN
COVER

STANDARD
DEVIATION

SAMPLE
SIZE

FORBS
Circium sp.
Epilobium halleanum
Urtica dioica
Linum lewsii

GRASSES
Bromus carinatus
Dactylis glomerata
Elymus smithii
Elymus spicatus
Poa pratensis

.63 1.65 8
1.88 3.48 8
2.50 3.54 8

.63 1.65 8

10.00 7.50 8
3.13 3.48 8

10.00 3.58 8
5.00 7.07 8
8.13 14.78 8



TABLE 5: 1992 SAMPLING RESULTS - BELINA PLOT
(SE SUbplot, Gray Soil B, Fertilized)

Total cover and composit.ion for the revegetation test plots of Valley
Camp of Utah. The table, shows means, standard deviations and sample
sizes.

COVER

% MEAN STANDARD SAMPLE
COVER DEVIATION SIZE *

Total Living Cover 43.13 8.99 8

Litter 7.50 2.50 8

Bareground 18.13 6.09 8

Rock 31.25 7.40 8

COMPOSITION

Shrubs

Forbs

Grasses

% MEAN
COVER

16.66

83.34

STANDARD
DEVIATION

7.18

7.18

SAMPLE
SIZE *

8

8

8

*Sample size was determined by Division of Oil, Gas & Mining (see
METHODS) .



TABLE 6: 1992 SAMPLING RESULTS - BELINA PLOT
(SE Subplot, Gray Soil B, Fertilized)

Mean percent cover, standard deviation, sample size and relative
frequency by species for the revegetation test plots of Valley Camp of
Utah.

COVER BY SPECIES

SPECIES

SHRUBS

FORBS

% MEAN
COVER

STANDARD
DEVIATION

SAMPLE
SIZE

Epilobium halleanum
Medicago sativa

GRASSES
Bromus carinatus
Dactylis glomerata
Elymus smithii
Elymus spicatus
Poa pratensis

5.00 2.50 8
1.88 2.42 8

23.13 4.64 8
1. 25 2.17 8
3.75 5.45 8
4.38 4.64 8

23.13 15.19 8



TABLE 7: 1992 SAMPLING RESULTS - BELINA PLOT
(SW Subplot, Gra.y Soil B, Unfertilized)

Total cover and composition for the revegetation test plots of Valley
Camp of Utah. The table shows means, standard deviations and sample
sizes.

COVER

% MEAN STANDARD SAMPLE
COVER DEVIATION SIZE *

Total Living Cover 39.38 6.34 8

Litter 7.50 2.50 8

Bareground 9.38 3.90 8

Rock 43.75 7.81 8

COMPOSITION

Shrubs

Forbs

Grasses

% MEAN
COVER

17.22

82.78

STANDARD
DEVIATION

13.99

13.99

SAMPLE
SIZE *

8

8

8

*sample size was determined by Division of Oil, Gas & Mining (see
METHODS) •



TABLE 8: 1992 SAMPLING RESULTS - BELINA PLOT
(SW Subplot, Gray Soil B, Unfertilized)

Mean percent cover, standard deviation, sample size and relative
frequency by species for the revegetation test plots of Valley Camp of
Utah.

COVER BY SPECIES

SPECIES

SHRUBS

%HEAN
COVER

STANDARD
DEVIATION

SAMPLE
SIZE

FORBS
Epilobium halleanum
Linum lewsii
Medicago sativa
Urtica dioica

GRASSES
Bromus carinatus
Dactylis glomerata
Elymus lanceolatus
Elymus smithii
Elymus spicatus
Poa pratensis

3.13 3.48 8
1.25 2.17 8
1.25 2.17 8

.63 1. 65 8

8.75 5.99 8
5.00 6.17 8
1.25 3.31 8

12.50 10.00 8
4.38 3.90 8
1.25 2.17 8



TABLE 9: 1992 SAMPLING RESULTS - UTAH PLOT
(Single plot design)

Total cover and composi1:ion for the revegetation test plots of Valley
Camp of Utah. The tablE~ shows means, standard deviations and sample
sizes.

COVER

% MEAN STANDARD SAMPLE
COVER DEVIATION SIZE *

Total Living Cover 40.75 7.46 20

Litter 11.50 2.78 20

Bareground 38.25 11. 32 20

Rock 9.50 6.87 20

COMPOSITION

Shrubs

Forbs

Grasses

% MEAN
COVER

7.74

38.92

53.34

STANDARD
DEVIATION

10.98

16.00

17.53

SAMPLE
SIZE

20

20

20



TABLE 10: 1992 SAMPLING RESULTS - UTAH PLOT
(Single Plot Design)

Mean percent cover, standard deviation, sample size and relative
frequency by species for the revegetation test plots of Valley
Camp of Utah.

COVER BY SPECIES

% MEAN STANDARD SAMPLE
SPECIES COVER DEVIATION SIZE

SHRUBS
Artemisia tridentata 3.40 4.00 20

FORBS
Artemisia ludoviciana 1.00 3.00 20
Circium sp. 0.25 1. 09 20
Linum perenne ssp. lewisii 5.25 2.95 20
Medicago sativa 0.50 1.50 20
Melilotus officinalis 7.50 6.61 20
Penstemon strictus .75 1. 79 20
Verbascum thapsus 1. 00 2.00 20

GRASSES
Bromus carinatus .50 2.18 20
Elymus lanceolatus 10.00 5.92 20
Elymus smithii 11.00 7.00 20
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COVER: BELINA (NW Subplot)
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COVER: BELINA (SE Subplot)
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COVER: BELINA (SW Subplot)
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COVER COMPARISONS: BELINA (All Subplots)
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Vegetation Sampling at Belina Mine, Valley Camp Coal Company. Selina
Mine, Act/007/00i, Folder #2, Carbon County, Utah

On August 13, 1992, Steve Tanner and I sampled the vegetation in three areas at
the Belina Mine. The purpose of the sampling was to measure sites that have received
interim reclamation treatments to show that revegetation is feasible on the types of slopes
and soils that are proposed for final reclamation. Although similar sampling was
performed in 1986 for the same reason, no comparison appears to have been made to
a reference or other undisturbed area. Test plots were established in 1987 to show that
the site is reclaimable using similar techniques to those proposed in the plan. According
to 1991 data which, I emphasize, was gathered using different techniques and by different
people, the test plots.do not appear to be any better than the sites which we sampled
this year.

Three areas were sampled using a ten-point pin frame. Each ten points was
considered one sample. Area A is a southeast-facing slope in front of the bathhouse
between the upper and lower pads. Area B is a north-facing slope above sediment pond
4 and below a stand of spruce and fir. The undisturbed area is an aspen-grass
southeast-facing slope to the west and above the mine site. It was not permanently
marked as a reference area. The gradients on the slopes were about 50%, 40-45%, and
35% for areas A, B. and the undisturbed area respectively.

~

Areas A and B were revegetated in 1980 using methods shown on page 96 of the
plan. The areas were hydroseeded then hydromulched with 1500-2000 Ibs. per acre of
wood fiber mulch. A tackifier was included with the mulch. The plan states that. as of
1986, 100 Ibs. per acre of nitrogen was applied every 3 years beginning the third year
after seeding. Some additional applications of fertilizer may have been made since then.
The seed mix included thickspike, western, streambank. and slender wheatgrasses;
mountain brome; orchardgrass; Russian wild rye; Kentucky bluegrass; alfalfa; yellow
sweet clover; big sage; and rubber and Douglas rabbitbrush.

Area A had 50% vegetation and 38% litter for a total of 88% cover. Sare and rock
totaled 12%. Species encountered. in order of dominance. were Kentucky bluegrass.
western wheatgrass, sagebrush, orchardgrass, and thickspike wheatgrass. The sample

an equal opportunity employer
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size was 15, and the minimum sample size required was 9.39. The standard deviation
for vegetation and litter was 21.04.

Area B had 40% vegetation and 25% litter for a total of 65% cover. Bare and rock
totaled 35%. Species encountered, in order of dominance, were orchardgrass, Kentucky
bluegrass, smooth brome, and white fir. Some moss was included in the calculation for
vegetation and litter. The sample size was 11, and the minimum sample size required
was 14.49. The standard deviation for vegetation an litter was 4.

(

Overstory vegetation was notmeas~rbedarea although there
was some aspen present. This area had 62% vegetation and~% litter cover for a total
of 95%. Bare and rock totaled 5%. Species encountered, in order of dominance, were
Kentucky bluegrass, slender wheatgrass, and Letterman's needlegrass. The sample size
was 6, and the minimum sample size requirement was 0.46. .

The cover of area A (88%) is over 90% of the cover of the undisturbed area (95%),
but statistical tests show that area B has not achieved 90% of the undisturbed area cover
with 90% confidence. In 1986, some sampling of area B was performed by Cedar Creek
Associates. They stated in their report that it had been agreed that only the top 25% of
area B would be sampled because an overapplication of fertilizer had stunted some of
the grass on the lower 75% of this slope. The effects of this overapplication should be
gone by now, however, and I am not certain why cover is lower in this area. Although
it is a north-facing slope which has snow on it longer than the other slopes, the most
heavily vegetated portion is near the top by the spruce and fir trees which shade this
portion of the slope and increase the time that the snow is present even further. The
slope is basically a cut slope with little or no- "topsoilll • It does not have an
overabundance of rocks, however.

One other problem with the current sampling is that a north-facing slope was not
sampled to compare to area B. The adjacent area is a drnse spruce-fir stand which has
little understory growth but nearly 100% cover by litter. Some sagebrush-dominated
slopes may exist nearby, and, because of their openness, they are probably more similar
to area B than the undisturbed area that was sampled.

Based on this sampling, the soils and slopes that were used for area A should be
adequate for final reclamation, but this has not been demonstrated for area B. The
following additional sampling needs to be performed:

1. Sample the vegetation in a few other areas at the mine from which soil
will be gathered for use as substitute topsoil material in final reclamation.

2. Sample a north-facing slope other than a spruce-fir site to make a better
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comparison to area B. Include measurements of woody species density.

3. Measure vegetation, including vegetative cover and woody species
density, at interim revegetation sites and undisturbed areas at the Valcam
Loadout.

4. Measure cover, woody species density, and productivity on the test plots.

The test plot program needs to be completed, but the results are not expected to
be much different from the results on the other slopes that received interim revegetation
treatments in 1980. 1991 sampling did not show any differences between treatments at
the Belina plots and the loadout plot only had one treatment.

If this sampling does not show that the vegetative cover of the adjacent
undisturbed areas is being approached by either the test plots or the other areas that
have been seeded, some changes to the reclamation plan might be needed. It appears
now that additional efforts will be required to establish woody species beyond the
methods that have been used in the past. Assuming that area B still does not meet the
standards for success when comparing it to a different undisturbed area, further sampling
will be needed to indicate a trend toward a potential standard for success in an
undisturbed area.
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Interim Revegetation at Valcam Loadout Valley Camp of Utah, Selina Mine,
Folder #2, ACT/007/001! Carbon County, Utah

On September 11, 1992, I conducted a partial inspection at Valley Camp's Selina
Mine and Valcam Loadout. As part of the inspection, Steve Tanner and I measured
ground cover from vegetation, litter, rocks, and bare ground. The purpose was to show
that plants have become established and have the ability to establish on substitute topsoil
to equal, within 90% with 90% confidence, undisturbed areas.

The areas measured at the loadout were west-facing slopes of about 30:50%.
Some native species have become established in these areas, but the dominant grass
appears to be Russian wild rye. The slopes have some coal on them which probably
affects the vegetation somewhat.

The undisturbed area is on the west side of the highway on what is apparently an
alluvial fan. This fan probably extended across the highway and part way up the
mountain before the highway, loadout, and Utah Mines were built. Therefore, it probably
contains vegetation representative of what existed at the loadout before any disturbance.
The area that we measured appeared to have had some grazing on it, but it was not
severe. This area also had a west aspect, but the slope was probably less than 10%.

<
Each area was measured with a pin frame and ten 1O-point transects. These were

placed randomly within each area. Sample adequacy was achieved for the undisturbed
area, but the required sample size for the disturbed area was 21. The reason for the
larger sample size requirement for the disturbed areas was probably the variability in
vegetation caused by differences in slope and the amount of coal fines. A 10-point
transect is not considered adequate according to the "Vegetation Information Guidelines,
Appendix A", but following thiese guidelines is only required for achieving final bond
release. The purpose of the sampling was to get a general idea of the vegetation that
had established on the interim reclamation sites compared to undisturbed areas using
the same methods. The company has test plots that will be evaluated later this year that
were intended to prove site reclaimability.

an equal opportunity employer
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Ground cover in the undisturbed area was 91 %, consisting of 50% vegetation and
41 % litter. Vegetative cover was mostly from Kentucky bluegrass and needle and thread
grass which were nearly impossible to distinguish. Some sagebrush, green rabbitbrush,
and western wheatgrass were also present.

At the interim revegetation site at the loadout, ground cover was 70%, consisting
of 50% vegetation and 20% litter. Species encountered, in order of dominance, were
Russian wild rye, Kentucky bluegrass, basin wild rye, bluebunch wheatgrass, western
wheatgrass, Russian thistle, and Machaeranthera sp.

To be within 90% of the undisturbed area with 90% confidence, the interim
revegetation site would have to have had 70.9% ground cover. Cover from vegetation
was the same for both areas. The performance standards appear to require that both
ground cover and vegetative cover be equal in reclaimed areas as in undisturbed areas.
Although ground cover in the interim revegetation area is not as great as in the
undisturbed area, there are some major differences which will not be present at final
reclamation. The areas measured within the loadout were very steep, and they are
continuing to have new coal fines added to them. In spite of this, the vegetative-cover
is equal to the undisturbed area. I feel that revegetation success can be achieved at the
loadout if proper revegetation techniques are used and that, for the present, no new
testing needs to be performed.
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Vegetation Sampling at Belina Mine, Valley Camp Coal Company, Selina
Mine, Act/007/001, Folder #2, Carbon County, Utah

On August 13,1992, Steve Tanner and I sampled the vegetation in three areas at
the Belina Mine. The purpose of the sampling was to measure sites that have received
interim reclamation treatments to show that revegetation is feasible on the types of slopes
and soils that are proposed for final reclamation. Although similar sampling was
performed in 1986 for the same reason, no comparison appears to have been made to
a reference or other undisturbed area. Test plots were established in 1987 to show that
the site is reclaimable using similar techniques to those proposed in the plan. According
to 1991 data which, I emphasize, was gathered using different techniques and by different
people, the test plots do not appear to be any better than the sites which we sampled
this year.

Three areas were sampled using a ten-point pin frame. Each ten points was
considered one sample. Area A is a southeast-facing slope in front of the bathhouse
between the upper and lower pads. Area B is a north-facing slope above sediment pond
4 and below a stand of spruce and fir. The undisturbed area is an aspen-grass
southeast-facing slope to the west and above the mine site. It was not permanently
marked as a reference area. The gradients on the slopes were about 50%, 40-45%, and
35% for areas A, 8, and the undisturbed area respectively.

,
Areas A and 8 were revegetated in 1980 using methods shown on page 96 of the

plan. The areas were hydroseeded then hydromulched with 1500-2000 Ibs. per acre of
wood fiber mulch. A tackifier was included with the mulch. The plan states that, as of
1986, 100 Ibs. per acre of nitrogen was applied every 3 years beginning the third year
after seeding. Some additional applications of fertilizer may have been made since then.
The seed mix included thickspike, western, streambank, and slender wheatgrasses;
mountain brome; orchardgrass; Russian wild rye; Kentucky bluegrass; alfalfa; yellow
sweet clover; big sage; and rubber and Douglas rabbitbrush.

Area A had 50% vegetation and 38% litter for a total of 88% cover. Sare and rock
totaled 12%. Species encountered, in order of dominance, were Kentucky bluegrass,
western wheatgrass, sagebrush, orchardgrass, and thickspike wheatgrass. The sample
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size was 15, and the minimum sample size required was 9.39. The standard deviation
for vegetation and litter was 21.04.

Area B had 40% vegetation and 25% litter for a total of 65% cover. Bare and rock
totaled 35%. Species encountered, in order of dominance, were orchardgrass, Kentucky
bluegrass, smooth brome, and white fir. Some moss was included in the calculation for
vegetation and litter. The sample size was 11, and the minimum sample size required
was 14.49. The standard deviation for vegetation and litter was 19.2~.

.. "?~bt,;
Overstory vegetation was not measured in the undistur~d area although there

was some aspen present. This area had 62% vegetation and ~~ litter cover for a total
of 95%. Bare and rock totaled 5%. Species encountered, in order of dominance, were
Kentucky bluegrass, slender wheatgrass, and Letterman's needlegrass. The sample size
was 6, and the minimum sample size requirement was 0.46.

The cover of area A (88%) is over 90% of the cover of the undisturbed area (95%),
but statistical tests show that area B has not achieved 90% of the undisturbed area cover
with 90% confidence. In 1986, some sampling of area B was performed by Cedar Creek
Associates. They stated in their report that it had been agreed that only the top 25% of
area B would be sampled because an overapplication of fertilizer had stunted some of
the grass on the lower 75% of this slope. The effects of this overapplication should be
gone by now, however, and I am not certain why cover is lower in this area. Although
it is a north-facing slope which has snow on it longer than the other slopes, the most
heavily vegetated portion is near the top by the spruce and fir trees which shade this
portion of the slope and incmase the time that the snow is present even further. The
slope is basically a cut slope with little or no- "topsoil". It does not have an
overabundance of rocks, however.

One other problem with the current sampling is that a north-facing slope was not
sampled to compare to area 13. The adjacent area is a dEims'e spruce-fir stand which has
little understory growth but nearly 100% cover by litter. Some sagebrush-dominated
slopes may exist nearby, and" because of their openness, they are probably more similar
to area B than the undisturbed area that was sampled.

Based on this samplin9, the soils and slopes that were used for area A should be
adequate for final reclamation, but this has not been demonstrated for area B. The
following additional sampling needs to be performed:

1. Sample the vegetation in a few other areas at the mine from which soil
will be gathered for use as substitute topsoil material in final reclamation.

2. Sample a nOl1h-facing slope other than a spruce-fir site to make a better
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comparison to area B. Include measurements of woody species density.

3. Measure vegetation, including vegetative cover and woody species
density, at interim revegetation sites and undisturbed areas at the Valcam
Loadout.

4. Measure cover, woody species density, and productivity on the test plots.

The test plot program needs to be completed, but the results are not expected to
be much different from the results on the other slopes that received interim revegetation
treatments in 1980. 1991 sampling did not show any differences between treatments at
the Selina plots and the loadout plot only had one treatment.

If this sampling does not show that the vegetative cover of the adjacent
undisturbed areas is being approached by either the test plots or the other areas that
have been seeded, some changes to the reclamation plan might be needed. It appears
now that additional efforts will be required to establish woody species beyond the
methods that have been used in the past. Assuming that area S still does not meet the
standards for success when comparing it to a different undisturbed area, further sampling
will be needed to indicate a trend toward a potential standard for success in an
undisturbed area.



Norman H. Bangerter
Governor

Dee C. Hansen
Executive Director

Dianne R. Nielson, Ph.D.
Divtsion Director

TO:

FROM:

DATE:

RE:

State of Utah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING

355 West North Temple

3 Triad Cenler, Suite 350

Salt Lake City, Utah 84180·1203

801·538·5340

File £/
Paul Baker, Reclamation Biologist \( ~ YJ

October 9, 1992

Interim Revegetation at Valcam Loadout, Valley Camp of Utah, Selina Mine,
Folder #2, ACT/007/001, Carbon County, Utah

On September 11, 1992, I conducted a partial inspection at Valley Camp's Selina
Mine and Valcam Loadout. As part of the inspection, Steve Tanner and I measured
ground cover from vegetation, litter, rocks, and bare ground. The purpose was to show
that plants have become established and have the ability to establish on substitute topsoil
to equal, within 90% with 90% confidence, undisturbed areas.

The areas measured at the loadout were west-facing slopes of about 30:50%.
Some native species have become established in these areas, but the dominant grass
appears to be Russian wild ryB. The slopes have some coal on them which probably
affects the vegetation somewhat.

The undisturbed area is on the west side of the highway on what is apparently an
alluvial fan. This fan probably extended across the highway and part way up the
mountain before the highway, loadout, and Utah Mines were built. Therefore, it probably
contains vegetation representative of what existed at the loadout before any disturbance.
The area that we measured appeared to have had some grazing on it, but it was not
severe. This area also had a west aspect, but the slope was probably less than 10%.

•
Each area was measured with a pin frame and ten 1O-point transects. These were

placed randomly within each area. Sample adequacy was achieved for the undisturbed
area, but the required sample size for the disturbed area was 21. The reason for the
larger sample size requirement for the disturbed areas was probably the variability in
vegetation caused by differences in slope and the amount of coal fines. A 10-point
transect is not considered adequate according to the "Vegetation Information Guidelines,
Appendix N', but following thE~se guidelines is only required for achieving final bond
release. The purpose of the sampling was to get a general idea of the vegetation that
had established on the interim reclamation sites compared to undisturbed areas using
the same methods. The company has test plots that will be evaluated later this year that
were intended to prove site reclaimability.
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Ground cover in the undisturbed area was 91 %, consisting of 50% vegetation and
41 % litter. Vegetative cover was mostly from Kentucky bluegrass and needle.and thread
grass which were nearly impossible to distinguish. Some sagebrush, green rabbitbrush,
and western wheatgrass were also present.

At the interim revegetation site at the loadout, ground cover was 70%, consisting
of 50% vegetation and 20% litter. Species encountered, in order of dominance, were
Russian wild rye, Kentucky bluegrass, basin wild rye, bluebunch wheatgrass, western
wheatgrass, Russian thistle, and Machaeranthera sp.

To be within 90% of the undisturbed area with 90% confidence, the interim
revegetation site would have to have had 70.9% ground cover. Cover from vegetation
was the same for both areas. The performance standards appear to require that both
ground cover and vegetative cover be equal in reclaimed areas as in undisturbed areas.
Although ground cover in the interim revegetation area is not as great as in the
undisturbed area, there are some major differences which will not be present at final
reclamation. The areas measured within the loadout were very steep, and they are
continuing to have new coal fines added to them. In spite of this, the vegetative ··cover
is equal to the undisturbed area. I feel that revegetation success can be achieved at the
loadout if proper revegetation techniques are used and that, for the present, no new
testing needs to be performed.
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SECTION 1.0 - INTRODUCTION

1.1 General

The following reclamation plan is for Valley Camp of utah's Selina
Haul Road which supports their coal mining operation located on

Whiskey Creek in Carbon County» Central Utah.

The haul road is constructed on a cut/fill bench having a total road
width of thirty-four feet with very steep natural slopes above and

below the road. These two facts create several unique problems when

considering reclamation of the road.

This reclamation plan addresses the - removal of the road surface

materia ls and associated structures and the recontouring of the area
to facilitate the return of the disturbed lands to its pre-mining land

use of limited rangeland and wildlife habitat.

1.2 Objectives

The objectives of this reclamation plan are to eliminate the permanent
road surface and support structures and return the disturbed land to a

condition capable of supporting the pre-mine land use of limited
rangeland and wildlife habitat. These objectives will be obtained by
recontour ing the road surface to re-establish a dra inage-- pattern

comparable to pre-mining conditions; by replacing the soil nredium and
re-establishing an effective permanent vegetation cover.

The affective area consists of a strip of land approximately 100 feet
wide and 1.5 miles long. Although the right-of-way (ROW) is

approximately 100 feet wide, this reclamation plan will only address
the road surface (34 feet wide); the outs1ope areas having

• 0842h/4



questionable slope stability and the area to be re-disturbed to

re-establish the natural drainages. Figure l-i is a typical cross

section illustrating the construction of the Belina Haul Road.

Approximately ten acres will require recontouring and/or reclamation

activities. The majority of the road outslope areas are considered

stable as final reclamation, as discussed in Section 2.0, and

therefore wi11 not be disturbed. Determination of slope stability is

discussed in detail "in Section 2.0. The results of a limited

geotechnical evaluation concerning the road outslopes and drainage

fills are shown in Table 2.1. Only the potentially unstable slopes

and their corresponding station location are shown on this table.
,"

These station llocations were determined from plan and profile sheets

showing the general road location and grade. Survey station locations

were shown on the map beginning at the mine portal going towards the

Eccles Canyon intersection and ending at Station 83+52.

Reclamation activities will be conducted in a manner that will

mir:isize the pc:tential adverse impacts to the air t water", vegetation,

,,'iidj~fe, 2.i,C general cesthetics of the crea. This proposed

reclamation pla.n will establish a permanent, diversified vegetation

cover capable of self-regeneration and so.il" stabilization that will

support the post-mining land use of 1imited rangeland and wildl ife
hab ita t.
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SECTION 2 - GEOTECHNICAL INVESTIGATION

2.1 General

The geotechnical investigation for the Belina Haul Road was performed

in three phases. Phase I was a site" evaluation of the natural talus

in the local region. Phase II identified the areas considered to be

critica1. Phase III was the slope stability analysis for typical

sections of the r~ad before and after reclamation. Conclusions were

then based upon a11 t~lree phases.

Soils in this region are considered young and primarily consist of

weathered rock high in quartz. The Unified Soil Classification System

would consider this material as SP since it is gravelly sand which is

poorly Eraded and has very few fines. This type of soil has

ess=ntiany no cohesion; therefore t it is considered a. "pure phi (~)

soi~ ~~ich wi11 control the type of slope failures and geometry of the

natural talus s16pes.

2.2 Natural Talus Evaluation

Natural talus slopes in the haul road area widely vary between 30

percent to over 100 percent. By considering the friction angling (~)

of the soil to be constant across the region t . the depth to bedrock

will control the natural talus slope stability.. Shallow soils are

stable at grei3.ter slopes than deep soils. The length of run also

plays a major role in the stability of the slopes. The natural talus

in the region was self-stabilizing due to smal1 ,failures creating a

terracing effect across the hil1side. The stabilizing of the natural

talus slopes 'is still occurring and numerous natural slope failures

08~2h/7.
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may be seen around the vicinity of the Belina Haul Road. The friction

angle of the talus was derived from the geometry of a recent natur=.l

slope failure. Tnis failure analysis produced a friction angle equal

to 31°. Tnis value is very typical for SP classified soils.

2.3 Critical Fill Areas

Critical fill areas are defined for this discussion as areas which

have localized evidence of recent slope failures, slopes which exce~d

the friction angle tof the soil, or slopes that have similar
~ I

character i st i cs of recent fa i 1ures in the regi on, such as deep soil

horizons. These critical areas are listed in Table 2.1:

TABLE 2. 1
POTENTIALLY UNSTABLE SLOPES*

0842h/8
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Figure 2-6
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The Bowel Crossing has not been considered to be a critical fill area

due to the reclamation plans in this reach. By removing the top

portion of the fill~ this region does not present a slope stability

problem and should remain stable.

2.4 Methods and Results of the Slope Stability Analyses

Th e slope stab i1 ity ana lys i s was performed us ing the computer model

STABl 5. Typical geometries before and after reclamation of the

Belina Haul Road are illustrated in Figures 2.9 and 2.10. The

natural talus s"lopefused for model input was set equal to 53 percent

and the talus slope to 68 percent •. The reclamation slope was based

upon the capability of a backhoe to reach downslope 25 feet. The

soil density was assumed to be lOQ pounds per cubic foot with a phi

value of 31°.

Trte factor of safety for the talus on the current haul road was

est~n=:=;:: t:i :e .904) which is reaso;:abie since the talus' phi value

i";';";: is 3 iO enG no adjustment was made for the irregular bedrock

formation. Tne factor of safety after reclamation was estimated to

be 1.08) which increases the factor of safety from the original haul

road geometry by 19 percent. This increases the factor of safety to

be greater than most of the natural talus since many of the natural

slo~es are unstable. Most natural talus slope~ in the region have a

factor of safet,Y equal to 1.00 for their given geometry. Note that

the failure plane configuration produced by the model shows shallow,

circular failures which are predominant in this region. The very

steep slopes noted in th i s study were made up of coarser sands and

gravels which have considerably higher friction angles than the soil

used for the typical section modeling. This non-homogeneity is

common in young, shallow soils with some deviation· in parent material

and weathering exposure.
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SECTION 3.0 SURF;,CE HYDRCl..O:;Y /HYDRAULICS

3.1 General

Surface h'ater runoff was determined for the seven sma 11 drainages on

the Belina Haul Road using the Soil Conservaticn Service (SCS) curve

number method and the TR-20 Computer Program. Once flows were

determined for each of the drainages, typical channels were developed

and the velocity was determined so that the riprap sizing could be
t

developed. Also included as part of the surface water design are the

water bars to be constructed along the recontoured road.

3.2 Design Flows

The design storm for the seven drainages shown on Exhibit 3-1 was the

iDa year, 24 hour, which has a rainfal1 amount of 3.65 inches. Th~s

is based on information developed for the Clear CJ:eek SUTTr.lit, Utah.

Table 3-1 shows the precipitation depths versus return period for the

Clear Creek Sum~it Site. The flows were developed based on a Type II

rainfall distribution and are shown in Table 3-1.

-
Tne major parameters used in determining the runoff with the TR-20

model are the drainage area, time of concentration and CN. The time

of concentration is defined as the time required for water to travel

from the most hydraulic point of the watershed to the point of

interest. It is computed by adding together the time for various

segments of the conveyance system. For the mountainous drainage along

the Bel ina Haul Road the time was estimated following the steps

outlined in the SCS TR-55 publication and consist of three parts,

sheet flow, shallow concentrated flow and open channel flow. The time

of travel for each segment was computed and added together to

determine the time of concentration for the drainage.

~;
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TABLE 3-1

Esti~ated precipitation depths for various
return periods and durations at Clear Creek,
Summit, Utah (from Richardson (1971).

DURATION

5 10 15 30 1 2 3 6 12 24
Y.in Min mTI Y.in H:::- p.~ Er J,; Hr Er..r :

"
:-

1 .10 •16 .20 ~28 .35 .• 46 .57 .84 1.08 1.33

2 · 12 •19 .25 .34 .43 .57 .70 1.04 1.34 1.55
.

5 • 15 .24 .31 .43 .5<1 .72 .90 1.34 :. 73 2.14

lO •19 .29 .37 .51 .65 .85 1. 05 1. 55 1. 99 2.45
-

I
25 .24 .38 .48 .66 .84 1.08 1. 31 1.83 2.39 2.92

I I
I I

::.- t ..,- ~ ...... .lS .57 .85 1. 13 1.40 2.07 2.67 ? ~Qi -",. .~~
,~

~.L-,, .-'~

. 27 .42 .53 .73 1.24 1.54 . 2.29
.,

100 .93 2.95 3.65
,

21



Runoff curve nUnDer (ern are based on hydrologic soi 1 group, COVEr

type, and antecedent moisten condition of the soil. The soils 2nd

vegetation maps from Valley Camps' approved mining perm~t applicat.i~r.

(UT-0013) were used to determine the C~ value for each of th2

drainages. The USFS has recently completed classifying their lanes

and assigning eN values and was contacted to see how values compared.

In general the values computed for the haul road agreed quite closely

and were 51 ightly higher giving a more conservative estimate of the

flow and were judged to be reasonable for forest lands. Table 3-2

below shows the date used to compute the design flows for each of the

drainages.

TABLE 3.2"

WATERSH~D SIZE AND FLO~ CHARACTERISTICS

3.3

h'atershed #

1

2

3

4 (Bowl Crossing)

5

6

7 (Eccles Creek)

Channel Design

CN tc hrs. Area, AC Q cfs

60 .49 18.8 6.7

60 .35 ' 9.6 4.3
60 .74 11.8 3.2
60 .71 147.8 44.0
60 .71 14.2 4.0
60 .56 25.0 8.3
60 1.37 2087.0 378.

~ .•

It is proposed in the reclamation plan that the existing culverts

be removed and the ephemeral channels reestablished at their

original slope and be protected. with riprap. Figure 3.1 shows a

typical section through the road after regrading and contouring and

the various hydraulic data.

The ·slope will vary from about 15 percent across the road to a

maximum of 65-70 percent along the slope face. To replace the

culverts on five of the smallest drainages, a small NV" ditch will

0842h/22
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be constructed to carry the flo'o' from each of the sr..all crainaS'2s

through the road sections. These small ditches l..-ill be protectec:

with riprap and a typicai section is shown on Figure 3-1.

Velocities 'o'ere co~puted using the Manning1s equation. The channel

roughness coefficient, n, Y,'as estimeted based on values for sfnali

mountain streams where the depth of flow is small when compared tc

the size of bed material. In Open-Channel Hydraulics, Cho~

suggested n values range from .040 to .070 for s~~ll, stEep

mountain streams

determined from

with

the

cobbles and boulders.

paper Two Approaches

Values ,",'ere. also

fer Estimation of

3.3.1

,.

1·~c.nningls n in r·iountain Strec.ms, by h'ecche, et cl. at the Wyorr-,inS

h'ater Research Center. Bc.sed on their method, n is estimated to

range frorn .06S to .085. A value of .06 ""2.S used in all of the

computation. It W2.S felt that the turbulence would be very high

since the averaGe depth of flow 'r:ould fance frem .5 feet to 1.0<wi • _ •

feet and the riprap size would range from 1.0 feet to 2.0 feet.

Wnile this value is higher than those typically used, (.03: 

.0·',5), it is felt justified because the deptb of flo\{ is much

greater .than,the stone size and this is not the case for the Selina

Haul Road drainages.

Sr.-Ia 11 Ora inaaes..

Flows vary from 3.2 to 8.3 cfs for the five smallest drainages.

The sma 11 ltV II ditches were des; gned based on the maximum fl ow of

8.3 cfs. This will provide a conservative design and will

standardize them making construction easier. The velocity will

vary from about 4 feet per second for the 15 percent slope to about

10 ft/sec. on the steeper slope of 70 percent. Details for each of

the crossings are shown on Figure 3-1.
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THICKNESS OF
RIPRAP SHOULD
EQUAL THE LARGEST
STONE SIZE

N
01

lyriCAL "y" DITCH
FOR SMALL pRAINAGES

A
---------B---- --- ~C[~TEN D

RIPR/,y
BEYOND
FILL. SLOP

TYPICAL STREAM CROSSIf':J.Q.
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VALLEY CAMP Or- UTAH
SELINA HAUL RO/\D RECL/\Ml\TION

SMALL DRAINP\GE
HYDRAULIC DATA

Figure 3-1a

"

AREA DRAINAGE CHANNEL Q "'0 VELOCITY AIPRJ\P
SLOPE In cfs. Depth Ft. Ft.lSec. CLASS

1 15% 6.7 .05 5 I

2 15% 4.3 .70 4 I

*A 3 15% 3.2 .65 4 I

5 15% 4.0 .70 4 I
I

6 15% 8.3 .90 5 I

1 63% 6.7 .65 9 II
I

\

2 63% 4.3 .55 0 II

*8 3 55% 3.2 .50 7 II

5 70% 1i.0 .50 0 II

6 70% 8.3 .70 10 II

*C ALL II

·SEE FIGUn~ 3-1
FOR LOCATION



3.3.2 Sowl Crossing

Design of the channel for the Sowl Crossing drainage (Area 4) was

done in a sifiiilar manner. The 100 year design flood is estimated

at 44 cfs. It is proposed that a ·small overland flow channel be

constructed through the rock fi 11 after the soil fill has been

removed, (See Section 4.3.l) which will have a bottom width of four

feet. FigurE~ 3-2 shows a typical section through the fill. The

existing culvert will remain in place and will carry the smaller

flows. The new overland flow channel will carry the flood flows

for the morE~infrequent storms and also if the culvert should
~.

become clogged~ The velocity in the new channel will vary from 8

ft/sec. across the rock fill where the slope is about 15 percent to

13 ft(sec. down the steeper natural slope. Detcils of the channel

end hydraulic data are shown on Figure 3-2.

The design for Eccles Creek drainage is covered in Section 3.5.

Riprap Design

Rirrap sizing was selected based on the above velocities using USSR

Engineering l·lonograph #25 and FHWA Hydraulic Engineering Circular

#11. The dso size is_ four inches on the flatter slopes (Class I)

and is nine inche~ an the steeper slopes (Class II). Gradation for

the different classes of riprap are shown in the Table 3.3.

0842h/27.



RIPRAP PROTECTION

AREA· 0 VELOCITY R1PRAP
Oeplh Ft. FUSee. CLASS

A 1.0 8 II

B .70 13 II

C .70 13 II

SAND I GRAVEL
FILTER

THICKNESS OF
RIPRAP SHOULD
EQUAL THE LARGEST
STONE SIZE

TYPICAL DITCH
.LO.B.-.8.0Wl,.SRQSSJ.tlY_

DESIGN Q·44 cIs.

24"
SECTION THRU BOWL CROSSING



TABLE 3.3

RIPRAP DESIGN

Class

I

II

III

t1ax.

8

24

36

Size, In
d50

4
18

24 .

~1 in.

1 1/2

6

8

Riprap should be re-asonably well graded from the maximum size down to

tne minimum. Tne concrete removed. from the project will be used as

part of the r iprap protect ion and wi 11 be broken so as not to be

larger than the dSO size and will, not makeup more than 15 percent of

tne volume. The riprap will extend beyond the toe of the fill slopes

a minimuro of fi:e feet to provide energy dissii-~,tion at the

termination of the riprap channels, the energy dissipator will be

s~:. i i ",::'::;:5 -:7' rip;2p approximately 18"-24" high to help spread the

OU~ and reduce erosion.

A filter blanket will be constructed and placed between the riprap and

the native material. The filter will be constructed of a well-graded

gravel with a minimum size of about 3/16" up to a maximum required by

the riprap class and is shown below in Table 3.4.

TABLE 3.4

RIPRAP FILTER DESIGN

- RIPRAP CLASS MAX , in
;:::
.'

I *~

1= II 4

- III 6

MIN, in

3/16

3/16

THICKNESS, in

9

9

*Not required; native material acceptable
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The existing nc.tive materiai appears to be sandy grc.vel1y materia1

based on field inspections. The gradation is estirr;::.ted to bE: freli; 3

inches do..m to less than 1/8" with a dSO size of about 3/8". Tnis

material will meet the requirements for a filter material for the

.Class I riprap, since the d15 Riprap/d85 Base is less than 5.

3.4.2 Bowl Crossi~g

Based on field observations and discussions with the ~lnlng operation

people, it appears that the blast rock in the Bowl crossing fill has a

maXil7lllTn size of 18 inches to 36 inches. This would provide adequate

protection based on the above velocities. If, when the soil fill is

re;noved and the chc.r:nel is constructed, it is determined that the

actual blast rock is not large enough, additional" riprap protection

(Class III) will be prOVided.

After excavating the soil fill at the Bowl Crossing the base material

will be examined to determine if it meets the filter criteria. If it

does not, a filter will be constructed meeting the gradation shown in

Table 3-4.

3.5 Eccles Creek

The drainage above the Belina Haul in Eccles Creek i~ the largest with

an area of 2,047 acres. The 100 year 24 hour storm is estimated to be

about 378 cfs. The channel slope in this area is estimated to be 2 

2.5 percent. This channel will have a low flow section with a width

of 12 feet. The velocity for the 100 year storm will be approximately

6.6 feet per second with depth varying from about 1.5 feet in the

floodway to 3.5 feet in the main channel. A Manning's n of .060 was

used in computing the flow depth and velocities for Eccles Creek.

Based on this velocity and depth of flow, the Class II (24 inch)
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riprap will be required. The channel will be constructed with

similar geometry to the recently reconstructed channel below

the Belina Haul Road turnout. A typical section through this

channel is shown in Figure 3-3. The design of this channel

will be similar to the recently completed channel reconstruc

tion just downstream. This will maintain continuity in the

channel design. The channel will include several drop struc-

. tures to maintain a reasonable stream gradient of 2.5 percent

or less. These drop structures will be constructed of large

rock so that they will maintain a natural appearance. Figure

3-3 shows a plan view of the proposed new alignment after the

fill ·is removed.

The velocity and depth were also ~o~puted for the average an

nual flow to evaluate the effects on fish passage, and are

present~d in Table 3.3. The average ann~al flow is estimated

to be about 28 cfs. This flow was computed using the USGS

Boundaries of Streams in Utah", WRI 83-41?9. In addition

to the average .annual flow, depths and velocities were com

puted for several other flows .
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Discharge, cfs

15

20

28*
30

TABLE 3.3
ECCLES CREEK [HANNEL HYDRAU~ICS

Depth,Ft. Velocity, Ft./Sec. Channel Slope %

.55 2.2 2.0

.65 2.5 2.0

.80 2.8 2.0

.85 2.9 2.0

,.
*Average annual flow

These are with"in the reported sustainable swimming speed fer trout,

which is two to six feet per second as reported in Fisheries Handboo~,

by [-iiio C. Bel1, 1986. These velocities were not related to depth of

flow in Milo C. Bell IS report.

-,': ~,. .......
.... : -_.;. Sta 71~OO to S2~OO

-
J '.

A riprap ditch will be constructed at the 1>ase of the cut s10pe from

about Sta. 71+00' to Sta. 82+00 where the haul road intersects Eccles

Creek as shown on Figure 2-7 and Figure 2-8. Class I riprap will be

placed over the existing concrete ditch with a minimum depth of about

12 inches. The i"eclaimed back slope of the road surface will contain

the design flo'ds. The last 100 feet of this ditch has a slope of

about 35 percent where it drops down into Eccl es Creek. This reach

will be constructed similar to those in Figure ·3-1. The ditch will

have side slopes of 2H:1V and be protected ~ith Class II riprap.

3.7 Water Control Bars

Water control bars wi 11 be constructed to reduce eros ion of the

recontoured haulroad. Figure 3-4 shows a typical waterbar. These

structures will be spaced approximately 100 feet apart along the

road. Waterbars will be placed more frequentll if, during the final

reclamation work it is determined they would be necessary to control

runoff. Class I riprap j:.,·otection will be included in the

construction of the water control bars. The riprap will be placed at

the ·point where the flow breaks over the edge of the old road bed.
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SECTION 4.0 - RECLA~~TION PROCEDU~ES

4.1 Road Surface Removal

Reclamation of the road win begin with the removal of the asphaltic

concrete road surface and the Portland cement concrete lining of the

water control ditch which is located at the toe of the road cut

slope. A portion of the cement concrete ditch (from station 71+00 to

station 82+00) willt be left in place and backfi11ed with riprap, as
,.

discussed in Section 3.6. After the road surface is reclaimed and the

recontoured surface tlope.d back towards the hill at approximately four

percent, th is water control structure wi 11 convey water to Eccl es

Creek. Leaving this portion of the concrete ditch in place will

Tiiinimize infiltration to the fractured rock hillside, thereby

1essening' the chance of slope fa;l ure. Th is we. tel'" control structuie

the recl~~ation. The ceiiient concrete lining will .be rubblized to

eliminate any slippage surface when it and the asphaltic concrete and

fill material ar"e placed for disposal. The larger pieces of cement

concrete will be salvaged and used as riprap if they meet the

specifications for riprap discussed in Section 3.4.

The asphaltic concrete will then be broken and will be placed against

tne toe of the cut slope over the previously placed broken Portland

cement concrete. The asphaltic concrete wil1 be piled approximately

four feet deep adjacent to the cut slope and graded to ground level

seven to eight feet out from the toe of the slope (Figure 4-1). There

are approximately 3,500 in place cubic yards of asphaltic concrete to

dispose of. To insure ·a· competent fill and prevent piping, the

asphaltic concrete will be .placed in an engineered manner and

compacted. The asphalt will be broken by ripping it with the

0842h/35
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scarifiers on a motor grader or equivalent machine. The scarifiers

are approximately 17-20 inches apart. It is expected, therefore, b~t

their use will create pieces of asphalt less than two-feet square. If

necessary a dozer wi 11 be wa 1ked over the ripped asphalt to further

reduce the size. The rubb1ized asphalt will then be bladed to the toe

of the cut slope by a motor grader or equivalent equipment. The

asphalt will be compacted in one foot lifts. Once the asphaltic

concrete surface has been removed, the gravel road base material will

be ripped or disked to eliminate compaction and to promote water

infiltration and root penetration.

After.the asphalt i~ placed and compacted it will be covered with soil

removed from the ~ut slope fill portions of the road, to a sufficient

depth to prevent it from being exposed to the atmosphere. The surface

of the replc.ced soil will be contoured as shown in Figure 4-1 to

reestc.blish a dr?inage pattern similar to that which was present prior

to fi1ining.

Seven of the ei9ht corrugated metal pipe (C~'tP) culverts buried in the

Belina haul road will be removed during reclamation. These channels t

which include Eccles Creek, will be cleared of fill material t

recontoured and riprapped as necessary to prevent excessive erosion.

The r~prap material will·consist of large competent rock and/or broken

pieces of cement concrete as discussed in Section 3.4 of this report.

The removed CM? wi 11 be salvaged if poss ib1e, or disposed of in a

section of the underground mine workings as detailed in Section 784.13

of Vaney Camp's approved Mining and Reclamation Plan Permit Nurrber

UT0013.
The remaining CHP is the large culvert through the .fill in· the Bowl.

As agreed to dUlI"ing a site visit with UDOGM personnel, this eMP will

be left in place unplugged. The reconstruction of a channel through

the fill will provide a significant overflow safety factor in the

unlikely event that the CM? would become dammed or plugged.
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4.3 Recontourino
------'''-

The recontoured areas \-"';11 be developed by placing soil material
excavated from t'r.'O major fill areas (the Bowl crossing and the Eccles
Creek crossing) on th2 "cut" portions of the road against the cut
slopes as buttress fills. Additionally. portions of the road outslope

fill areas are considered to be of questionable stability and will
therefore also be excavated and placed in the buttress fills.
Approximately 30,000 to 35,000 cubic yards of material will be
excavated and placed during this recontouring effort. Drainage

t

crossovers will be ,constructed across th;s recontoured surface to
(refer to

wi 11 be

shorten the
Section 3.6
riprapped to

slope length and prevant excessive erosion
for details). These cutouts or crossovers

prevent the development. of rills and gullies.

The reclaili':ed surface of the haul road will in most cases, slope to
the outside. In some cases, however, it will slope back to the hii1.

Approximately the first 1,100 feet of the road, (from station 82+00 to
station 71+00 on the CEL 9/83 drawings) has a very steep outslope

(approach ing 120 percent) toward Eccles Creek. To "keep water off of

the face of this area and protect Eccles Creek the recontoured surface
will pitch into the hill at approximately four percent (Figure 2.8).

Runoff will be collected in a riprapped ditch constructed at the bcse

of the road cut slope and will be conveyed down the hill and released
to Eccles Creek approximately at the haul road/creek junction. The
design of this ditch is addressed in Section 3.5 of this report.

4.3.1 Bowl Crossing

The largest fill is located near the midpoint of the haul road. It
consists of blast rock on the bottom and soil on the top. The soil

portion (approximately 15,000 yd3) will be excavated and an overland
channel will be developed through the remaining rock. The CMP will be
left in place unplugged. This new drainage will be a permanent
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structure constructed fror,l competent rock which meets riprc.p

specificct"ions. In cddHion, energy dissipaters will be utilized, if

necessary, to control the flol'l of water until it reaches the nature ~

drainege chennel. Figure 4.2 is a cross section showing the present

road surface, fill slopes, and the projected location of the overlend

flow channel.

4.3.2 Eccles CreeK Crossing

The second major fill is located at the intersection of the Beline.

Haul Road and the Eccles Canyon Road. This fill consists primarily of
t

blast rock from the development of the first section of the haul road

and is covered with soil. Agc.in, only the soil portion \','i11 be

removed. The remaining rock will be used as riprap for the

rehabilitation of Eccles Creek, provided it meets riprap

specifications. f.:ny unused rock will be disposed of as discussed in

Section 784.13 of Valley Cam?'s approved mining and reclamation plan

(UT 0013). The corrugated metal pipe will be removed and cisp8sed of

similarily. These activities will allow Eccles Creek to return to its

natural channel.

4.3.3 Unstable Fill Slopes

The th ird area from wh ich backfi 11 mater ia 1 wi 11 be obta ined is from

the portions of the outslope road fills that have been determined to

be potentially unstable (Table 2.1). A sufficient quantity of fill

will be removed from each of these fill slopes to reduce the potential

of the slope failing. To initiate reclamation of these fill slopes,

the guard ra i 1s wi 11 be removed and the support post and meta 1 ra i 1s

will be salvaged or disposed of.

Tne excavated material (Figure 4.3) will be removed using a backhoe or

a similar machine to reach down the slope to retrieve material. As a

resu1t of this operation, the road edge will be cut back toward the
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toe of the cut slope ten to fifteen feet. With the removal of this

material the fine! surface wi!l have an approximate slope of 2.5H:lV.

The excavated material will be placed on the remaining road surfc.ce

thereby creating an outslope of approximately 4H:1V.

The quantity of fill material estimated to be removed from the various
sources and the estimate of the storage capacity that can be developed

from utilizing the road surface is given in Table 4.1 .
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TABLE 4.1
VALLEY CAr·lP OF UTAH

BELINA HAUL ROAD RECLA~~TION

SOIL DISPOSAL VOLUMETRICS- -

Fill Material To Remove:

o Eccles Creek Fill

o The Bowl Crossing.Fill

o Haul Road Outsi~pes

o Remaining eMP Removal

o Asphaltic Concrete and Broken Ce~ent Concrete

GRAND TOTAL

Storage Capacity:

o Haul Road with Stable Outslopes (3,470 feet)

o Haul Road with Portion of Outslopes

Removed (2,780 feet)

o Backslope Section of Road (1,250 feet)

GRAND TOTAL

0842h/43.

4,000 yd3+

15 ,000 yd3~
6 ,000 yd3~
1,500 Yd3~

5 ,000 Yd3~

31,500 yd3+=--
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3 ,000 yd3:!:.
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4.4 Topsoiling

During the construction of the haul road the overlaying topsoil 2nd

subsoils were excavated and stockpiled where possible, sicec2.st or

used as fin. During the recic.mation of the haul road some of the

material which was sidecast and/or used for fill material r,'ill be

excavi;.ted and used to recontour the road. The suitability of this

material as a growth medium is evidenced by the vegetation currently

growing on it and in fact very similar material has already been

approved for use as topsoil at this mine by the Utah Division of Oil

Gas andi1ining •. Priort to using this material as topsoil however, it

will be analyzed f~r pH, texture, ~lectrical conductivity, calcium,

magnesium, sodium, organic matter, phosphorous and potassium. Because

this material ;s a mixture of topsoil and subsoil and because no

segre92.ted topsoil stockpiles exist at this mine "topsoil" will not be

placed on the regraded surface.

4.5 Seed Bed Preparation

The soil removed from the large fills witl be replaced using dozers

and scrapers. Soil removal from the potentially unstable outslopes

will be accoii1plished using a backhoe or similar equipment. The soil

replaced by scrapers and dozers will be scarified to a depth

sufficient to allow root. penetration whereas the -soil placed by the

backhoe will not require loosening since it will be subject only to

limited packing. The final recontoured surface will then be disked or

tracked on the contour prior to seeding.

4.6 Seeding

Seeding will follow the procedures and seed mixes outlined in Valley

Camp's approved Mining and Reclamation plant Permit Number UT 0013.
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Areas of the haul road outslopes and cut slopes which will not

be disturbed by reclamation activities will be subjected to a
statistically valid vegetation survey at the time to determine
the adequacy of the existing vegetation when compared to refer

ence areas identified in Mining Permit Number UT-0013. If it

is determined necessary, these undisturbed areas will be inter

seeded or interplanted with shrubs.

4.7 Fertilizing

A chemical analysis will be performed on samples of the soil

which will indicate the nutrients and amounts necessary for

proper plant groWth. Fertilizer wiJ' be applied either just

prior to or imnediately following seeding.

4.8 Mulchino

Mulch will be applied at approximately 2,000 pounds per acre,

deoending on the material of choice, and will follow applica

tic,!: of the se::d end fertilizer. The mulch will be straw or

any of the other commonly used mulch materials. At the time

of reclamation, where it is deemed necessary, a tackifying

agent or some other means will be used to hold the mulch in
place.

4.9 Erosion Control and Maintenance

During reclamation activities, interim erosion control measures

such as filter fabric and straw bales will be used to control

water flow. Once a drainage channel is established, these

interim structures wi 11 be removed and the di sturbed areas wi 11

be seeded, fertilized and mulched. At the conclusion of reclama

tion activities, runoff will be slowed by the proper placiny of
straw bales, filter fabric fences, riprap or mulch, in pot~ntial
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problem are~s. If runoff channels develop in excess of nine

inches, the most applicable erosion control technique will be
selected. For exc~ple) small 'erosion channels will be blocked

with a filter fabric fence, a straw bale or some other material

to slow the water and allow vegetation to establish.

4.10 ReVEgetation

The revegetated area will be monitored closely to ensure that a

diverse, permanent vegetation cover capable of self-regeneration

is developed. Revegetation success of the newly reclaimed haul
road areas will be det~ined by following the techniques devel

oped in Section 817.116 of Valley Camp's approved mining and

reclamation plan. Permit Number UT-0013.

4.11 Reclamation Costs

Reclamation costs are sumrr,arized by task for the purpose of

bonding costs. These cost estimates are made with the know

ledge that the efficiency of workers and machinery may far ex

ceed the normal rate because of the very limited work space,

and the difficulty in scheduling of crews. The reclamation

cost estimates are given in Table 4.2.
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TP.BLE 4.2

RECLAMATION COST ESTI~~TES

50 t OOO

8,000

Re80ve Concrete and Aspha1tic Concrete:

Rip Portland Cement Concrete and Breakup Asphaltic Concrete $ 3,500

Remove and Place Asp;laltic Concrete (40 hrs. @ $Bl.SO/hr.) 2 t 800

Compact Asphaltic Concrete 1,600

Break and Remove Concrete. Ditch 6,500

Rip/Scarify Road Base ~1aterial (6.5 acres) (8 hrs. @ FS.OO/hr.) 600
._~-::-.

Remove corrugated Metal Pipes 8,000

Re~ove and Dispose Guard Rails, posts t and Signs 5,800
t

Remove and Place Fin; Material:
20,000 yd3 (Intersecting Drainage Fills)

7 t OOO yd3 (Road Outslope Fins) (80 hrs. @ ~100/hr.)

Recontour Road Surface:

10.0 Acres + (80 hrs. @ flOO.OO/hr.

Construct Riprap Drainage Channels:
8,000

32,000

14,850

1,000

20,000

1,000

p,600

$4,250

$5 t OOO
. ~2 tOOOand Labor:

Fert 11 izer:

t1ul ch ing:

Equipment

Total

~1on itor i ng

~e~~s:r~jutE Topsoil Substitute (10 Acres x 6" Deep):
8,100 yd3 ~ (@$2.50/yd.)

Seedbed Preparation ·(Scarification, Disking, Harrowing)

Fertilizing, Seeding, and Mulching:

Seed: (10 acres @ 24.0 lbs/acre

@$15.00/P.L.S. lb.)
(10.0 acres @$425.00/acre)

{lO.O acres @ ~500.000/acre


..

TOTAL
10% Mobilization and Demobilization

15% Profit and Administration

Maintenance-10 Acres @ $100.00/ac/yr.

$163,650

l6 t 365

24 t 548

ltOOO

TOTAL BONDING COST ~205,563
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APPENDIX 623.100b

Coal Analyses

CONSULTANTS/ENGINEERS

HanSER
fiLLER

&. lUCEmc
SALT LAK.E CIT,Y. UTAH



SUMMARY OF ANALYSES OF COAL

PARAMETER
ANALYZED IN DOGM GUIDELINE

VALLEY CAMP COAL CLASSIFICATION

pH 7.84 Good

Selenium 0.008 Good

Boron 0.93 Good

SAR 0.167 Good

ABP 19.11 Good



SINCE 1906

COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148. (7081953-9300

Member of the SGS Group (soci8te' ~a1e de SUrveillance)

December 4, 1992

VALLEY CAMP OF UTAH, INC.
Scofield Route
Helper UT 84526

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020. HUNTINGTON, UT 84528

TELEPHONE: (801) 653-2311
FAX: (801) 653-2479

. U:.~l' U L;,.::. i[:Sample identification by
, VALLEY CAMP OF UTAH, INC.

Kind of sample Coal
reported to us

Sample taken at Valley Camp

Sample taken by Valley Camp

Date sampled J(lL::Lcj~;J

Date received November 3, 1992

Valley Camp Composite
DS Samples
Made By CT&E
Top Size 8 Mesh
6.15 Ibs.
2 Bags

SOIL ONLY

Analysis report no. 59-153854

Extractable Selenium
0.008 ug/g

1.26 %
0.66 mg/kg
3.55 %

Total Nitrogen
Nitrate-nitrogen

. Organic Carbon

SOIL ANALYSIS

1. 84units
620 mmhos/cm

pH
Conductivi ty

Extractable Boron
0.93 ug/g

SOLUBLE CATIONS
Calcium 40.92meq/l
Magnesium 8.23 meq/l

,Sodium 0.83 meq/l
SOdIum Adsorption Ratio
Exchangeable Sodium Percentage

ACID BASE POTENTIAL
Maximum Acid Potential
Neutralization Potential

.'
.~

0.167
-1.024

8.16 tons CaC03/ 1000 tons
27.27 tons CaC03/ 1000 tons

RespectfUlly submitted.
COMMERCIAL TESTING & ENGINEERING CO.

2"-::::-l>bo~~
OVER 40 BRANCH LABORATORIES STRATEGICALLY lOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACIUTIE



APPENDIX 623.100a
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Soils Analyses
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Technical File . ,

.JaIlleS S. Leatherwood, ReClamau~ Solls SpecialiS~~
Substitute Topsoil SUitaoilltY6;Bellna CO£elex, Valley camp or Utah l
Inc., AcT7m7l001, Folder #2, rbon COurt y, Utah

SELINA PAD

Sample S1te N:). 1
Overall Rating • Good-Fair

Parameter Depth Data Rating(S) Parameter Depth Data Rating
i'
~ ~

pH Texture j0-2 7.5 G 0-2 51 G
2-4 7.4 G 2-4 scl G
4-6 7.5 G 4-6 e P ..~

6-8 7.8 G 6-8 c P I"

CaCO)% Ec(l1 !
0-2 0.45 G 0-2 0.80 G i

Jt
2-4 0.35 G 2-4 0.77 G ~>
4-6 0.. 29 G 4-6 0.85 G .' :ffi

:~
6...8 0.36 G 6-8 0.95 G ~

Pursuant. to Conditions IS and 16, the operator has submitted analyticel
data tor the Utah ~. 2 anc;! S• .l.1nl Pad materials. This 1nfnrm~r.1r.ln has ~n
presented to determine the suitability of these materials as substitute
tQP$c11s. The fQllcwjnO np.lineate, the submittld data with ~ OO~~Qopondi"=

topsoil substitute suitability rating as defined in Table 2 of the Draft
Topsoil and OVerburden Guideline (enclo$ed). _. ,.

TO:

FROM:

RE:
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page 2
Memo to Tech. File
ACT/OO7/00l
Substitute Topsoil
september 16, 1~86

SELINA PAD

Sample Site No. 1 (Cont'd.)
OVerall Rating =Good-Fair

Parameter Depth (JIata Rating(S) Parameter Depth Data Rating

SAR(2) 00(3)
0-2 0.0'47 G '0-2 4.7
2-4 0.064 G 2-4 3.9
4-6 0.087 G 4-6 4.5
6-8 0.100 G 6-8 '.4

SAn;(4)
0-2 22.5 P
2-4 21.9 P
4-6 19.3 P
6-8 24.6 P

SELINA· PAD

Sample Site t-.b. 2
Overall Rating = Good-Fair

Parameter Depth Data Rating(S) Parameter Qepth Data R.ating

pH rc(l)
0-2 7.2 G 0-2 0.90 G
2-4 7.3 G 2-4 0.75 G
4-8 7.S G

.~ 4-8 0.69 G

CaCO;s% SAR(2)
0-2 0.:21 G 0-2 0.0'9 G
2-4 0.:'9 G 2-4 0.062 G
4-6 0.,44 G 4-8 O.O[;J G

Texture OM%(:3)
0-2 $11 G 0-2 3.6
2-4 1 G 2-4 5.4
4-8 1:1 F 4-8 4.8

sat%(4)
0-2 23.4 P
2-4 18.7 P
4-8 2S.7 F
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."

1.
_:..:.

.. ,.:.

Data Rating

0.75 G
0.80 G
0.84 G
0.90 C
0.78 G
0.S8 G
0.92 G
0.88 G
0.76 G
0.80 G
0.74 G
0.75 q

0.08 G
0.06 G
0.08 G
0.10 C
0.05 G
0.06 G
0.0.5 ·G
0.06 G
0.06 C
O.OS G
0.06 G
0.06 G

3.3
4.6
8.2
5.9
7.7
5.S
6.8
4.9

10.5
6.8
4.9
4.9
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Page 4
Memo to Tech. File
ACT/OO7/001
Substitute Topsoil,
5eptemtl,er 16,1986

Parameter Depth oata Rating(S) Parameter Depth Data Rating

sat%O> ,
Q...2.5 24.5 P

, 2.5-5.0 2J..s p
S.O~7.5 24.6 P .;;

7.5-10.0 2J~B P
10.0-12•.5 n.5 G-F
1'1..';-15.0 77.1 ~

1.5.0-17.'5 20.7 P
17.5-20.0 n.' p
20.0...22~'5 2B.2 F'
22.5-25.0 20.4 P
25.0-27.0 25.1 F
27 .5-:~50.0 19.7 p

UTAH NO. 2 PAD

Sample Site No. 1
10-ft. Depth

Overall Rating =GOod

Rllting(5)
.

Parameter Data Parametex~ Data Rating

pH 7.3 c; Texture 1 G
SatZ(4) 34.:5 Ci-F ECCl) 0.79 G
SAR 2) 0.G5 C~ OM~CJ) 1.9

UTAH NO. 2 PAD
c ......

"
Sample Site No. 2

8-ft. Depth
Overall Rating • Good

Parameter Oata Ai~hl,g(5) Parameter Data ~atin9

pH 7.4 G TexI~re sl G
Sat~(4) 30.5 G...:.' EC( 1.08 G
SAR(2) 0.59 G OM~() 2.5
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page S
Memo to Tech. File
At'T/007/001
SUbstitute Topsoil
~ptemb~r' lG, lOOG

P.38

"

Sample 51te No. 3
6-ft. Depth

OVerall Rating =Good-Fa1r
?

Parameter Data Ra,~ing<,S) Parameter Oi!ta Rating
'-

"

pH 5.5 F Texture 1 G
~tf(4) 32.2 G-F EC( ) 0.31 G
SAR 2) 0.92 G QMX(3) 4.5

(1) Electrical Conductivity (mmhos/cm fI 2S0 C)

(2) Sodium Adsorption Rates

(3) OtQanic matter percent (Organic matter sUitability ratings are
undetermined at this time. Data 1s presented for 1nfortnat1on pwrposes
only.

(4) Satun:tUulI "ercent O~~LCI &:11" th&!r 8611nl Pad mate:1,1, is ",iole.ding. In
some cases there is a high clay content and low saturation pe:centage
See Sample Site ~. 1, 4-6 and 6-6 feet semples).

(5) RatinQs:

GJod = G
Fair =F
Poor =- P

Lhsuitable = U

t.nCl.osure~sJ

JSL/ojh
cc: S. Linner

L. Kunzler
0798R/6



..
'.

..
•

rCD 1::1 • '.J\:.) 1,' I 1(,) 'y·...L<...:..." t _"""1

Good Fair poor unsuItable
Table 2. suitability Limits for Rating Topsoil Substltutes*

AvaiIable water capacity >0.10 0.OS-0.10 <[.03

pH

USDA Textural Class

Slops eX)

Electrical Conductivit~,

Sodium Adsorption Ratlc)
(SAR)

Boron
Selenium

6.1-7.8

Sl
Lt Sil
sel
VFSl
FSl
(8

0-40

s

<s.o
<.O~ 1

S.l-~.l
7.9-8.4

CL,SICl,
SeilS
LFS

8-15

' ...8

6-10

) OJ.

•.~.-o
8.5... 9.0

SIC
s, se, C
COS, F5.
VFS .

>15 .

~.15

10-12 Fine
Texture
10-15
Coarse
Te)Cture

<.4.5
>9.0

G. veas

>16

>12 Fine
Texture

>15
Coarse
Texture

;.5.0

.

Rock Fragments ex Volulne)
3 inches 0-15 15-25 25-30 '0

'-10 inches 0-15 15-25 25-30 30
ML,lJ,:t= Lh«fll 10 111c;ht::~ 0-' 3·7 7-10 10

Alkalinity as Calcium
Carbonate " 0-15 15-25 25...40 >40

Saturation Percentage (ti) I. ? '5 .> A('I

"* Many native species have their roots in 8011s that are determined
poor to un5uitabl~ by th~5~ values. Therefore, plant growth trials
may be needed where re-establishment of native species 1s desired.
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TITLE OItAwlHV #lIO. R£V. NO.

lflTAlf #2 SUBSTITUTE TOPSOIL 85-0013 0



:
'F~B 21 '90 14:03 VALCAM

,\

'&£av,~
LAaOftATOPty. rr~c.

BacteriokJgiCCll cmd Chemical Anal)'Sis

40 WEST LOUISE AvENUE

SAlT LAKE CITY. UTAH 8411 5

. PHONE 466-8161

-Test Bole Bo. 1

'ALLEV CAMP OF UTAH
'~COFIEL.D ROUTE
HELPER, UTAH

64526

P.2

DAlE; 12/29/a~:

CERTIFICATE OF ANALYSIS

SAMPLES SOIL SAMPLES FROM BEL1NA PAD .1 COLLECTED 9-23-83 RECEIVED
~-23-83 FOR ANALYSIS UNDER P.O. *30-83-10-007831.

o - 2 FT. 2 - 4 FT. 4 - 6 FT. 6 - eFT.

~----==~••~~============.-.= ===_==:== ========~ e====::== =======.~

t.-Cl av Yo USDA 1E: 12.80 :28.20 8S.50 60.20

·~·..tJd ~ USDA 16 65. eCI 53.50 27.50 27. ~o

.-Si 1t Y. USDA 18 21.40 18.30 14.00 1~.50

Acid/8a$~ Pot.ions/lOOO Tons .43 .41 .39 .• 46

~o,..on $01. pporTi USDA 60 .057.119.089.008

~a.C&,..bonat. Ton5/1000To05 4.50 3.45 2.87 3.60

• 1OO~~~-:-.300

~alcium Sol. He~/l USDA 60

i Conduct i vi tv r ~os/cm @ 25

:opp~~ ppm AE DTPA 1

lron p~ro AS DTPA 1

Maenesium Sol. Meq/l USDA 60

130.73

.eo
.250

66.500

15

14.50:;

10::;.719

.77

68.300

15.33

117.26

.85

59.200

14.26

10.500

122.00

.95

•cr.;1Q 0.\ 8,

77. 500 Ce1.9

6 .. 650 ii, \

All IWl'CI"n ••• ,wmilftCl *' til. _iid<ttltal _v 01 ell.tllI. ~UlIIO',"'i"''' lOt ..mliCilion of 01/' ,_. --.1",,1_. Of ••..,.._ trtltl\ ... , ...rdln. 1".1'1\, '" ......_
.....,df"" .Ill.. tM'ttten .JlOfO_' at .. "'fJ't...., ttrOUC1.jOt't 1'0 CI~."tI. , .... ,..ubUe ."••u..,.l .....
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1w1tiutUUd
LA8:0RATORY, INC.
Bact~rwlogicaland Chemiccl An.alysu

AO WEST LOUISE AVENUE

SALT LAKE CITY. UfAH 8.115

'HONE 466-8781

Test Role Bo. 1

P.3

PAGEl 2

CERTIFICATE OF ANALVSIS
83-006765

o - 2 FT. 2 - 4 FT. 4 - 6 FT. ~ - eFT.

-==============••========..... •••ca_ ========= ====~o--. =========
Moistu,..e X ----"·~19.eo 22.50 36.40 33.20

Neut./Potential Tons/1000Tons 4.07 3.04 2.48 3.14

Nitr~t~ N03-Npp~USOA ~o

PH USDA 60

Phosphorus ppm AS DTPA 1

Potassiu~ ppm USDA 60

P",..itir !=l1l1f=11f" ~ Rt:=iTM n?49?,

Satu,..at i or. r..
S~l~nium ~pm AS DTPA 1

Sodium Absorption Ratio

Sodium Sol.M~q/l USDA 60

Zinc p~m AS DTPA 1

4.70

7.50

20.60

114.00

.OJ40

22.50

.015

.047

.42

1.650

4.20

7.40

·31. 40

95.00

21.90

.010

.064

.51

2.400

5.40

4.50

7.45

4.50

81.00

.01?:"i

.OS7

.72

1.5100

6.10

3.36

7.eo.

11 O. 00 100 .0

.0150

24.6(;

.002

.100

• 85 o.{J;~

2. ~UO Z. I

~
:..,.

.'

--------_di:::~~-2e~}_~~- .
FORD CHEMICAL LABORATORYy INC.

/lJt -" .,. ,.,blnlttod _ , .... _fi_to' "'"_,, .f ,dl""\$. A,"IIo,;a,I.,,'or publitll,;on at 01/1' _. oollClWioN • IW. elOtraCtl frtltll 01 ........1". t"-. Ie .....-
,..•.JI: :"_t _,:UV. .l""._";" jJ .. fIIII.~ut( ••••lM,.-. ,••If '1 nH".1,*,
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r:ueaV#'~
LABORATORY, INC.

Bacteriological end Chemical Ancl)'Bis
40 WEST LOUISE AVENUe

SAl..T LAKE OTY, UTAH 84' 15

PHONE 4e6-C7G1

Test Bole No. 2

'ALLEV CAMP OF UTAH
"';COF.tELD ROUTE
HELPER, UTAH

: 84526

P.4

DATE. 12/29/83

CERTIFICATE OF ANALYSIS

i SAMPLEI SOIl- SAMPLES FROM BELINA PAD #2 COLLECTED 9-23-El3
RECEIVED 9-23-83 FO~ ANALYSIS UNn~R P.o. 30-83-10-007831.

0 - 2 FT. 2 - 4 FT. 4 - e FT.

:=K~======.~~========._••••== ===~-••II:I-= =====~=*"' ... _s:======.
1-Cla.v 'l. LtSI)A 18 10.S0 19.50 30.6c)

·Sand Y. US[IA lS 20.00 50 .. 00 :'37 .. 70

-Silt Yo USDA 18 69 .. 50 30.50 31.50

Acid/Bru:,~ Pnt.Toni/l000 Torli .. ~S .. 37 .:lL.
:

Sol.ppm USDA 60 .058 .. 01:;1 .. 112i or-on

c•• Ca.rbona ttr. iflf'lC\/1000Toni 2.01 2.~7 'I • 3';'
,

3{oS~:......a, 1c: i \.ur, Ca. .... bon.toe ppm USDA 60 2,700. cIa 3, E:70. 00" 4.390.00
..~

al;ilJffi Sol. Me9/1 USDA /'0 9'513(1 117.26 127_a4

COnd ... (;tivitv rTtlTlhos/c::m (i 25 .90 .75 .69

ojllper- ~t"m AS DTPA 1 .:200 .270' .300 t: ·1([

T ron ....m AS DTPA 1 51.500 45.600 44.$'00 1\1.~

rua."ntflum Sol. Me.,/l II::inA AO 21..41 15. ~.S 17.:21& IB, \

iiHI 9 a. f' er so e ppm AS DTPA 1 4.900 e.bOO 9.S00 1,&

Aft _l .r' luilorftmed AI tilt CIO~ficMflUil ...~v 0' .H.n~. A"'ChO'i~lio" for p,l~lic'llion of OIl' r.,.....-t'. NroclwioN .......trwm f'll'''' Of ''',di", thtlh. 11 -*
.,..,c.", OUt' wrlt1:etI .,.,0..1 • I "''''uti "ro1K"iof'\ Ie II:li~u ..... pub~t'" .nd aw",..I'llllR. .
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.....~~'f:utav....~
~~~~ LABORATORY, INC.

BacurUJ1/()gical end Chemiccl A tully.;"

4,0 WEST LOUISE AV£NUE

S}JLT LAKE CITY, UTAH 8A115

PHONE 488-8761

T~bL Svltl Bu. !

P.5

.,.

PAGE: 2

CERTIFICATE OF ANALytIC

€l8-006766

o - 2 FT. 2 - 4 FT. 4 - eFT.

~-.=======-"======_•••I:=====~= =__••••1:= ====::_.-.. ••••••m••

Moisture Y. 23.00 34.60 40.20

Molvbde~um ~pm AS OTPA 1 .008 .010 .009

Neut./Pot~ntial Tons/1000Toni

Nitrat~ N03-N ppm USDA 60

O~~Qnic Mat~rial Y. <WB)

.-t-i USDA 60

Pho.phoru~ ppm AB DTPA 1

Pot~•• ium P~m USDA 60

: py~ i tic: Su 1fur h ASTM D2492

S..tur-ation ':'
•

Sodium Ab~or~tion Ratio

Sodium $ol.M~~/l USDA 60

Zinc ppm AB DTPA 1

2.32

2.40

3.60

7.20

16.~0

110.00

.. 0123

23.• 40

.039

.30

.950

8.50

4.~.0

5.40

7.30

26.40

E:6.00

.0120

1£1.70

1.850

4.03

5.10
I

4.80

7.50

25.40 21:8

79 .. 00 Cjll/

.011S

25 .. 10

to. uur

.54 D.4S

1.990 1,'\tiD

i'

------~~~~~FORD CHEMICAL LABdRAtORY~ INC.

All ~. et' ,ubmlTlOO .. th' -.1idMul Il!'~y .f ~~",a. A~~ti.llon fO' lNbliC:Oliun Df ow. _. OOncl.....Ohl. 0<. '1<1..", fro", w .... 'dJ". til.",. ill ,.."""
~i.,. ou; ""n~1n NoP<O..' •• "llnUl\ l><C>'loa,,,,, to di...u. tho ....Hc e"d ......1_.
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I
l

1ouf(j~
LABORATORY t INC.
Bac~ritJlogicaland Chemi.coJ A1U21Y1u

AO WEST LOUISE AVENUE
$AlT LAICE CITY. UTAH 84115

PHONE 466-876'

Test Hole No. B-5 DATE= 12/29/88

CERTIFICATE OF ANALV81S

\7ALLEY CAMP OF UTAH
SCOF I ELO ROLITE
~ ::LPER. UTAH
, .a4526

$O~L !:AI'lPLES. FRuM BEL 1 NA "'All COLLECTED ~/-15-S3' R~CE I VED
9-23-e3 FOR ANALYSIS UNDER P.O. 30-S3-10-007SS1.

.5

.11

:!:i. 7

13.1

25.5

• ::17

.165

13.57

56.50

21.00

2~.50

74.100

7.5 - 10 10 - lZ~

18.16

.241

16.60

51.90

31.50

68.500

:i - 7.5

4 ''')
• 4

.168

14.40

21. ~,Cl

39.80

36.60

54.200

14.7';1 .

12.00

33.50

54.50

56.~OO: "on ,.PITt AS DTPA 1

Coppe~ ~pm AS OTPA 1 .020 .090 .100 .150

c-alciutrl Sol. Mec;ll USDA 60 127.74 123.75 115.26 118.26

l---Si 1t ~ USDA 18

f''1.,lcium Ca.rbonate:- PPITI USDA 60 4 •.600.00 4,200.00 3,770.00 3,920.00

I :id/aas~ Pot.Tcn~/l000 T¢ns

Bo~on Sol.ppm USDA 60

I

; -Cl av ~ '. USr:IA 18

.' -Sand X USDA 1e

9.200 c1 .800 ~. ~lll

All I'tlKlI'II .,. """";ftaI1 .. tho oo.lill"",.1 "..~\' .f A"t"lI';•.II:.11 ( _L.I:_,l"... wI , ._••• __ _, • ...,,_ 'rom CIr !'CIin. them. It ,..,.....
.-.dl". OUI _1ft... _o..1 ... ,.",,,..1 _llnlOfl to I;i~ti. 1110 _he .ftC! _1_.
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'&tav,~
LA8~ORATORY, INC.

Bacteriological and Chetnical Analysi.

<110 WEST LOUISE AVENUE

S~.l.T LAKE CITY. UTAH 84115

PHONE~87G1

Test Eole No. B-5 PAGE:: .')-
CERTIFICATE OF ANALYBIS

El3-0067b3

0 - 2.5 2.5 - I:' S - 7.5 7.5 - 10 10 - 1 ,") ....' ......
=============.aar:a:::_-============ ===c===== ========= =-==11:.....-== =-======== ========
Moistur-e Y. '19. eo 21.S0 ~2.40 22.50

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

Mo 1vbd"nufr. """1 ('tEl DTF'f\ 1 .16.i:. .175 .116- .150 • 1;

N.ut./Pot~nti .. l TOT.s/l000Tof.S 4.:21 3.78 3.43 3.55 ,~ .".:I. ,

N1tr-ate N03-N pprrr lISDA bel -2.10 4.60 1. Ell) 2.50 1. so

O.·~"'II i l:. f1.. t""ri .. ' ~~ (W!l) ~.!IJ 4. 6~1 e.~~ ~.~\J 7. ~
,

r-H USDA 60 7.?rJ 7.40 7.FlO 7.:'",010 . 7. :=if

Phosphor-us ,...m AS DTPA 1 12.90 15.60 8.70 16.20 11. ,-,

Potaf.5ium pl-rTl USDA 60 112.00 95.00 86.00 69. eCl 72. t

Pvt'itit.: Sulfur- ~ ASTM D24-;'2 .0125 .0136 .0110 .0120 .01S

O .. L .... _L~ ...... J' ~-4.~e ~1.l!JO ~-4 • .!"O ~C1.Cl(\ 01.1 .,
S.lenium AS DTPA " ,,001 <.001 <:.00ppm 1 .005 .Q01

BeteU UI'I'I A~lse,.."to i ef'i R&.tt hi .001 .Ol.::! .000 .OQ~ .0;'"

Sodium So 1 .11" .. /1 U51JA 6(1 .69 ~Q .65 .78• J:. .
Zinc: ppm AD DTPA 1 1.770 1.950 1.800 7.100 1.50

"" """"""" It"lmlnltl .. tho """lirim1ll1 tlr~y rrf I:ltena. illIlllMi.llon fClf IIwllanlon al ailr rlllllm, .~IIIIIIlI•• , Il1rln from I!II r...n:Iin, th.", 1t,...-1
..."111"9 __it 1 III • ",yt"",' _1_/°" 10 c;l..,.u. 1h1 hc 0 1_. .
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r:uta.....~~
LABORATORY, INC.

Bacteriological and Ch~m.iealAnal,yaiB ------------------1
40 WESt LOUISE AVENUe

SAlT LAKE CITY, UTAH ~115

PHONE 488-8781

Test Hole No. B-5.

CERTIFICATl OF ANALVSIS
88-006763

12. 5 .• 15 15 ... 17.:5 17. 5 - 20 2C> - 2:2. 5

,\":J • 2S

~~ 59. SO

~
\'1-;

4 '-,.- ..

1.S0

.7.6

3.17

.025

• 1.00

.240

6. 750 Lb~'\

24.60

61.50(;

114.42

3.59 3.1
.~ .

3.590. 00 ~ 3,150.0

.016

.100

21.5(1

0.600

75.200
"~

4.40

.025

.oso"

13.57

23.50

9.~OO

71.400

2.eo
3.11

.085

.030

18.50

10.52

11.600

66.900ron ppm AS DTPA 1

loi s.ture h

leut./Potential Tons/1000Tons

a.Carbonat. To~~/1000Tons 3.49 2.96 4.13

- onductivitv mmhoi-/cm (i 25 .88 .92 .88

-Clay Yo USDA 18 15.30 14.00 20.00 24.20 31.5

-Silt 7. USDA is 24.~O ~1.50 4~.~O 51.Z0 ??

Nitrate N03-N ppm USDA 60

Molybd~num ppm AS DTPA 1

_~lcium Sol. Me~/l USDA bO 109.73 99.10 122.50

Calcium Carbonate ppm USDA 60 3,490.00 2,960.00 4,130.00

Copp.r ppm AS DTPA 1,

1-Sand Y. USDA 18 60.20 54.50 33.50 24.~O 58.6

I

- •••~===~••EC.C=.=c.......... s_======= ====~c... ~======== .~=~===== ========

.Ia.mlla.nese ppm AB DTPA 1

,-cid/Base F·ot.Torls/l000 Ton~ .38 .51 .56

"-II _III•••••'.- tho .....ftIiNtlt*1 fWlVWI'IW "' rllorntt. Awthnrilllltlfl tot DWIIClltion of Ilir flVQrD • 1II000hllilll'll. 01 ••ll1r.".from .. rnlrQinl tlltm. II ,_ImlII
....-:........ _itten __" 1•• """.., .....toetie.. u. cli«lu, ,til I:IUllllc ."d .u'ul_.
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1rmtav..~
LAE~ORATORY, INC.
B,ac~r~)kJgicaland Chemical Analy,iI

410 WEST LOUISE AV.ENUE
S...U LAKE CITY. U'fAH 8ln~

'HONE 416&-8761

Teat lIol.e No. B-5

P.9

PAGE: 4

CERTI'ICAf& OF ANALVSIS
B3-006763

-,:.;."

1?~ ~ 1~ 1A - 17.~ 17.~ - ?O 70 - ?7.~ ?? ~ -7~

:=••••••=====IIIl.==========aIo:....ll:J. ..........= _======== a======== -===-======

.6.

• 0:

20•._"a

.01;

7.4

\~~t 11. ~

~~
,0 79_0

7.50

10.50

15.50

( ... 001

.0125

2S.20

.50

.060

1.450

<.001

21.50

6.S0 4.t.ElS

7.44 7.90

"

_OS(I

14.50 21. 60

<.001

1.300

20.70

.0165 .Oleo

----~.k_k~~
FCIRLI CH£t11CAL LAWRATORY. lNC.

.47

_060

7.80

5.50

_Ol~~

lO.SO

2.200

27.10

10:'1.00

Zint ppm AS DT~A 1,

Sodium Sol.M.~/l USDA 60

Sod1um Abanrptinn R~tin

Pote.ss1urll ,.Plll 1,lfiflA An

I Pvr'iti.:' SU1~u,.. Yo AS:TM 024~2

i PH USDA bO

Phnl\phfl"'"~ lI.m AB DTPQ 1

: Orea.nic Ma.terial y. (W1:3>

I ~a.turG.tiorl Y.

I
: Sel.niurn .-pm AS OTPA .....1-------~(.001
!

l All _I .,. IUb"'mod .. tlI, co"IItMftWI ~-"'I'" 01 ~1';."1I. A","oo'..I'o" lOt pubilcallClPl 01 Oil' ,_. _1,*_. ilIr. tllt...ou f,om 01 _rdina ~II*",. It ",..we!
tlItftdi.., .." writ,...._0\41 ... """'\0101 ",,"_ion ICl ~h...U ..... _lie ,".:I ....~.I .....



FEB 21 '90 14:06 VALCAM
\

~av.,~
LABORATORY. INC.

Bacteriological and Chemical A Mly.tu

40 w,rr LOUie! ....Vtl'.IUI:

SAlT LAKE CITV. UTAH 8.115

t't1UNt ~ts-~/tn

Test Hole No. B-5

vALLEY CAMP OF UTAH
SCOFIELD ROUTE:
I ELPER. UTAH

34526

P.10

•CI!"TIPICATI! 0 .. ANALvars

83-006764

~MPI FI SOIL SAMPLES FROM a£LINA~AD COLLiCTaD 9-15·S~ R~CEIVED

9-23-83 FOR ANALYSIS UNDER P.O. 30-83-10-007831.

25 - 27.5 27.5 - 30 ""-D~

NG-.
========••=======:==~••-•••== ========- a ••••_._=

-(:1 &Y ~ L1SDA 16 -22.00 17.10

-f.a.nd ~ USDA Ie 49.~O 53.50

... -Si 1 t ~ USDA 18 2e.50 29.40

- cid/Ba.se Pot.Tons/l0aO Torrll .37 .34

Boron So 1 • ~PIT, USDA 60 .066 .098

i.ICarbon~t* Tons/ lOOOTor,s 4.02 3.96 !

I ~

:;fjCf3 ~19\r!-al ci urn Carborla. te f"lAITJ lISDA 60 4.025.00 3,$'60.610
I
I

L~l cium S(01 • M~q/l USDA 60 120~25 119.01 i--_._-
I

onductivit~-mmho5/cffi (t 25 .74 .75 I
.,,~

o_lO

COPP9r'" ppm AB OTPA 1 .. 420 .460
/

fPD,1AA.lP__ I" Cot n P,./Tl AS DTF'A 1 45.500 43.600

.. \1\,%\ \'3S 0
iiltln•• ium SoL M"CI/l u.rJf\ '.0 , 111.59 15.24

M"1i!!l6.rl~56 AS DTPA 1 11.200 10.S5~
\I,b] B·B

ppn,

HI~.... , ..b/nIl1Wd till t"- ="fl""\411 ....I._W .f etll"G. Authl;iflaotiM for fNbllw,IOOl ~ 0'" "POI'l•• CDlW:h..i_. DO' ••..,..... froon 6r ..,.n:ll". , .....,. it ....r*
~ _ ..wilt.n _0.1 _....."'..1 ll<llItK1,on 10 a_to. IN INbhc 11011 ......,-.



FEB 21 '90 14:07 VALCAM P.11

~~~~~vv~
~~~=: LAf30RATORY. INC.

Bccten~logicaJ.and Chemical An.tI.l)'si&

40 WESt LOUISE AVENUE

SAlT LAKE CfTY. UTAH 84115

PHONE .66-878'

Teat Bole In. ~.5
PAGE; :2

25 -27.5 27.5 - 30

====ca.c:====a;a._C==========_K_t== ====**.~.. • ••-======

Moisture Y. 31.40 2~.50

Molybd~nu~ ppm AB OTPA 1 .118 .037

CERTIFICATE OF ANALVIIS

1il-:J.OO'7"~

l-mikL

I~

\
I
i

4.91

.061

7.40

3.62

5.80

19.70

<.001

.. 0110

1

I

J
I
I

\

\
29. 20 ZqH~ \ 1~.')3

91. 00 q~.~ \ Cpt.:0

\
i

I

I
I

.50 aNb I' D.SS

1 • SOO \~? :!. (PIP

I
I

FORD-CHEM~t'fu~~~:

:3.65

6.40

4.85

.45

1.700

.0119

25.10

<. .. 001

30.7(1

96.00

Zinc p~m AS OTPA 1

~H USDA 60

Nit~at~ NOS-N ~pm USDA 60

Satura.tion Y.,

Sodium Ab50rption Ratio

s~ 1 'HI i VITI PPITl AEl OTF'A i

Orpanic Material X (WB>

Sodium So'.Me~/l USDA 60

N.ut./Pot~ntial Tons/l000Tons

PYritic Sulfu~ A ACTM D~4?2

Phosphorus ppm AS DTPA 1

.-II ,..pons fUb"'~ .. t'" CI'''''_I PtOlMftV 01 l:l~. Aulho,lllItion ferr PIIDIIClll10fl of out ,-..ts. acneJut 10111 • or ••llt,*ftI from or ,...rd1"ll them. III ""trWd

.....Inl Ollt in." .-....' •• ",,,,...1 oroteetion .0 cll."U. 'N ...mIle and 0,,"_1_.
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Valley Camp of Utah. Inc.
8elina Mine Site ....,

Clear Creek~ Utah 84526
1"1
ttl

V:r4# .¥P. L tl?J(E./9 N.....
1£ : B~l;"A MiRe . ANALYSIS BY: -IN~ER-MOUNTAIN LABORATORIES, INC. DATE: September 24, 1983 ~

PAGE: 1 of 2 ~
.....
.t>.

C:md. Particle Size Soluble Cations lSI
--J

Depth mllhos/ Satur- <
D

Hale Interval CI1~ ation Sand Silt Clay Ca Mg Na SARr() .,.

Ho. Ft. pH 25°C % % % ,; Texture Meq/l (1)~ "

)93 1 /Of;~7 :::. /; ... ~'= -.'. 7.3 0.79 34.3 50.4 38.9 10.7 Loam 5.2g 1.71 1.22 0.65

)94 2 P/-:·' .., .........--r. /,./:::7 7.4 1.08 30.5 59.5 30.7 9.8 Sandy Loam 7.75 2.35 1.32 0.59 .
..

)95 3 ! .. .r ..~.' .~
:~ .. #

,', . 5.5 0.31 32.2 44.0 42.5 13.5 loam 1.81 0.41 0.97 0.92

Jtn~tes: (l) Sodium Adso~tion Ratio



Valley Camp of Utah. In:.
Selina Mine SitE

Clear Creek. Utah E.4526 ...,
.1/7/?// ~·i>.L PJfi:1!J rTJ

to
~E: BeH"a MiRe ANALYSIS BY: INTER-MOUNTAIN LABORATORIES, INC. DATE: September 24, 1983 N

PAGE: 2 of 2 ....
..

\D
(S)

Fe Zn B N Mo Cu Mn TS ~
jl..

~ Hole OM% K+ P04 ppm
(~ f~ ~~

ppm PJllI
f~

% AB NP ABP (S)

No. (I3) (14) (15) (2) (6) (n (9) (10) (11) (12)
(I)

<
Dr
(")

~

093 1 1.9 123. 17.4 15.1 1.09 0.84 7.13 0.09 0.51 9.35 n I'll; 1 J;E; 22.3 20.7v.v.,. .......-

094 2 2.5 69. 13.7 16.6 1.12 0.85 5.71 O~C8 0.41 13.3 0.05 1.56 57.1 55.5

095 3 4.5 68. 8.74 59.3 0.66 0.76 4.30 0.(15 0.80 7.52 0.05 1.56 11.9 10.3

F:Jotnote~~ (13)
(14)
(15)
(2)
(3}
(4)
(5)

l~l8)
(9)
(10)
(11)
(12)

Organic Matter
Potassium
Phosphate ~s P
Iron OTPA
Zfnc OTPA
Boron
Nitrate Hitrogen
Ammonium Extractable Molybdenum
Copper DTPA
Manganese DTPA
Total Sulfur Per Cent
Acid Base
Neutralization Potential
Acid Base Potential in Tons Calcium Carbonate per 1000 Tons of Soil

. ;
, ! ,

.!.;"," ,,;.-iI,.' ,',;,t,l :-<•. '',:'" ;.:~ :..;:;.1,," >", ~" ~~>:~:i'{.'~~!';';'!:"I:~o~~~.tIftW~~,,,~~r)<..~~~,,,.(l.t~fl'; ,~,~»i"f,:;I~',)'''?..~~~~:r~'~''J''):i.;,'''.'. :,( ,!>~,......r~~ ,~!t."j'~\i(v,,;~<,~ ..:, ••".".".",; '0" ..



.20 CH'PVA WA.Y· SUITE 200
UNIVEFISITY OF vrAH RESEARCH PARK
SALT LAKE CITY. UTAH &4108
T£LEPHONE: (8011 582·313a
TWX 81c>-g2S-~~

P.16
8 March 1983

FEB 21 '90 14:09 VALCAM

SAMPLE IDENTIFICATION

LAB l~O!-mnR

SPONSOR

EWIRONMENTAL LAB ANALYSIS

47009 .

Valley Camp of Utah

BP-l, 0' -5'

STARTING DATE

COMPLETION DATE

2S Feb 83

01 Mar'S3

******************••*******.****.**** ..~
~~

._.J .,~

RESUL'1'i

8.7
145 umbos/em
5,600 mg/kg as caco3

mg/ks Approx. %

TEST REQOESTED

pH
Specific Conductivity
Alkalinity

Boron
Calcium
Copper
Sodi U.''tl

27
11,500

18
250

0.0027
1 .. 15
0.0018
0.'025

"

ph

Pav 1. W. Gayer
Environmental La

-'l.Rn-
)



"- - . - , -,,-"

tEB 21 '90 14:10 VALCAM

EN\] nONMENTAT. T.1t.B ANALI$IS

,. -'.

P.1?
8 MS1'ch 1983

..~ CHIP£T~ WAY. SUITE 2110
uNIWl'S'''''' or UTAH RiliiAlilOlol ".111\
SAL.T LAKE CITY, UTAH 8<4'08
IEL.EPHONE: (801) 582-313$
TWX 010 ~,"fi251

.LA!:S 11'UZW1.t'M 47001

SPONSO~ Valley Camp of utah

SAMPL~ ~U~N.~~~¢ATXON DI" 1, i'-'."
START!NC DATE 25 Feb 83

cUM£-LZTION DAtE 01 Mar 83

1..~

ph

TEST REQUESTED

flll
Spp.c!fie,CQnduQtiv~~y
Alkalinity

Boron
Calcium
Copper
Sodium

.+

-28E-

RESULTS
•

23
5,600

16
369 "

. '

0.0023
0.56
0.0016
0.036

Director



• FEB 21 '90 14:10 VALCAM

•.,
P.1S

8 March 1983

420 CHIPETAWAV· SUITE 280
UNIVERSITY OF UTAH RESEARCH PARI<
SALT LAKE CITY, UTAH e4108
TELE':'HONE.: (S01) 582-3135
TWXe1o-9~~

.~

*****••******************************

LAB NOMBER

SPONSOR

SAMPLE IDENfIFICATION

STARTING DATE

COMPLETION DATE

TEST REQUESTED

pH
Specific Conductivity
Alkalinity

47005

valley Camp of Utah

BP-l, 6.6 1 -10'

25 Fab 83

01 Mar 83

RESULTS

8.8
135 umbos/em
2,600 mg/kg as caco3

-"(1),, Jl.pp_.n. •
--"-

Boron
Calcium
Copper
Sodium

.-

41
37,.300

16
150 "

.'

0.0041
3.73
0.0016
0.015

ph

~2BF-

--- ._----------~-- --------/



FEE 21 '90 14:10 VALCAM P.19
. i

8 March 1983

.20 CHIPEfA WAY - SUITE PO
UNIVERSITY Of UTAH HE~tAtU.;I1I"AHK

SA.LT LAKE CITY. UT.H &4108
.1;1.~j.!-n¢N!; (601) Saz-31S&
'1W)( 010-825-5258

Emr IRONMENTAL LAB ANALYSIS

LAB NUMBER

SPONSOR

SAMPLE IDENTIFICATION

STARTING DATE

46995

Valley Camp of utah

BP-i, 10 I -15 I

2S P'eb 83

COMPLETION DATE 01 Mar 83

'.
0.0034

12.17
0.0008
0.010

I

RESULTS

a.1 .
130 umbos/em
2,400 mg/kg a8 caC03

mg/kg Aaerox. ,

34
21,700

8
100

Boron
Calcium
Copper
Sodium

.:

TEST REQUESTED

. pH
Specific Cond.'t1ctiv~.t.y

A1ka11n1t.y

ph

l
,

-28G~

--------------~--------_/



FEB 21 '90 14:11 VALCAM P.20

LAB NUMBER.

SPONSOR

8 March 1983

:;'"

.20 CHIPEt"A WA,Y· SUITE teo
UNIVERSITY OF UTAH RESEARCH PARK
SALT LAJ<E CITY, UTAH &4108
TELEPHONE: (801) 582·3136
TWX e1~825-62S8

ENVIRONMENTAL LAB ANALYSIS

46999

Valley Camp of utah

STAR1'ING DATE

COM.PLETION DATE

DP-l, l!i I -20 I

25 !'eb 83

01 Mar 83

*.*•••*.*.*****••*************•••****

RESULTS

7.8
130 umbos/em
2,800 mg/kg as caco3

mgLkq Approx. ,

. ~

l
I
i
I

~
~

I
I

l
I
!

r

I
I

ph

TEST REgUESTEO

pH
Specific Conductivity
Alka11nity

Boron
Calcium
Copper
Sodium

24
8,900

6
90~

0.0024
0.89
0.0,006
0.009



FEB 21 '90 14:11 VALCAM
P.21

@

8 l-tarch 1983

<420 CI-IIP;TA WAY. surra 280
UNIVERSITY OF UTAH RESEARCH PARK
SALT LAKE CITY, UTAH 84108
TEL.EPHONE: (S01) U2·'13e
TWX G10.92&-52&8

~VIRONMENTAL LAB ,ANALYSIS

I

I

*************.***.**********.*****•••

LAS NOMB~R

SPONSOR

SAMPLE IDENTIFICATION

STU'1'ING DATE

COMPLE'rION DATE

:tEST REQUESTED

pH
specific (,;onc!1,1ct.ivlt.,r
Alkalinity

47002, ,

Valley Camp of Utah

BP-l, ·ROOFLOC 25'-26'

25 Feb', 83

01 Mar'S3

•RESULTS

7.2
110 umbo-ferro
2,800 mg/kg as CaC03

mq/kg ~prox. ,

I

Boron
Calcium
Copper
Godium

-'

20
700
10
90 .'
~

0 .. 0020
0.07
0.0010
0.009

ph

-28I-



FEB 21 '90 14:12 VALCAM '. i'."._ ~ _

P.22

..~ CHIPETA WAY· SUITE 2tIO
UNIVERSITY OF UTAH RESfARCH PARK
SALT LAKE CITY. UTAH &410&
TELEPHONE: (801) ~2-3136
twx 910-925-S258

8 March 1983

RESULTS-
8.4

. 78 umhos/Cll'l
. 1,600 mg/kq as CaC03

mg/ks Approx. ,
43 0.0043

1,800 0.18,0 0.0020
11Q " 0.011

Valley camp of Utah

BP-l, LOCRoor 26 1 -27'

2S Feb 83

01 Mar·83

-283-

"7008

ENVIRONMENTAL LAB ANALYSIS

••****••*****************************

Boron
Calcium
COl'~ar
Sodium

•
'rEST REQUESTED

pH
Specific Conduct1~ity
Alkalinity

SPONSOR

SAMPLE !DENTIFICATION

STARTING DATE

COMPLETION DATE

ph

,.

I

I

r
r
1

.I



FEB 21 '90 14:12 VALCAM
P.23

8 March 1983

.20 CHIPETA WAV· SUitt 280
UNIVERSITY OF UTAH RESEARCH PARK
SALT LAKE crTY, UTAH 84'08
TELEPHONE: (801) 582-3136
TWX 81Q-Q25-52&8

EW1IRONMENTAL LAB ANALYSIS

LAS NUMBER 47000 '.

SPONSOR Valley camp at Ut.ab

SAMPL~ TCENTIFICATION BP-l, LOCROOr 27'-28'

STARTING DA'.L'J!; 2§ i'ab 83

COMPLETION DA'1'E 01 Mar 83

Ii
l!:

******.***.***.**********************

TEST REQUESTED

pH
Specific Conduct1"J'1ty
Alk..lintty

HESOLTS

8.1
. 62 umbos/em

. 2,200 mg/kq as CaCo3
mg/kg AEprox. ,

ph

Boron
calcium
Copper
Sodium

-28K-

18
1,000

14
35 "

.~

0.0018
0.10
0.0014
0,,0035

Director



FEB 21 '90 14:12 VALCAM
P.24

8 March 1983

r
LAB NUMBE.R

ENVIRONMENTAL LAB ANALYSIS

46997

.~CHIPETA WAY· $UrTE 210
UNIVERSITY OF UTAH RESEARCH PARK
SA.LT LAKE CITY. UTAH &C108
nLEPHONS: (801) 682-3136
TWX8'o-~~

*************************************

J!.ESUL'.1'S

7.5
82 umbos/em
2,400 mg/kg as caco3

Valley (:amp of 'Ctah

BP-l r LOCROO~ ?A·-29 t

25 Feb a3

:nST REQUES'BD

pH
Specific ConQuctivity
Alkalinit.y

COMPLETION DATE

SPONSOR

SAMPLB IDBNTI~ICATION

STARTING DATE

Boron
Ca.lcium
Copper
Sod.ium

Iftsr/kg- Approx. ~

24 0.0024
4,400 0.44

21 0.0021
110 0.011

Director

ph

f



FEB 21 '90 14:13 VALCAM
P.25

8 Narch 1983

420 CHIPEl'A WIt>(· SUITE 2eO
UNIVERSITY OF UTAH RESEARCH PARK
SAl.T LAKE CITY. UTA~ 84 lOll
TElEPHONE: (801) 582-3136
TWX 01O-Q25.52~

ENV IRONMENTAL LAB ANALYSIS

LAB NUMBER

SPONSOR

SAMPLE IDENTI!ICATION

STARTING DATE

COMPLETION DA'I'E

46998 '.

valley Camp of otah

BP-l, LOCROOF 29 1 -30'

2S Feb 83

01 Mar :$3

TESTREgOESTED

'pH
Specific Conductivity
Alkalinity

RESULTS

.8.0
.50 umbos/em

. 2,800 mg/kg as caco3

P\SL,kg Ap2rox • ,

I

Boron
Calcium
Copper
soalwn

J.~

1,900
22

"140.

0.0019
0.19
0.0022
0.014 I

-I

ph

-281-1-



FEE 21 '90 14:13 VALCAM
.0 >,:..••; ..••. , _ .....; .•'_

P.26

8 ~1aTch 1983

4&20 CHIPETA WAY - SUITE 280
UNIVERSrN OF UTAH AESEAfIDH PARK
SALT LAKE CITY. UTAli $-4108
TELEPHONE: (801) 582-3136
'TWX Sl1()-Q25-S258

ENVrRnNMiNT~ LA! AN~YSIS

47003

AP2rox • ,

0.0039
3 .. 37
0.0012
0 .. 012

RESO&TS

: 7.9
, 170 umbos/em

. , 2,400 mg/kq .s caC0
3

~gLkg

39
33,700

12
120 "

.~

Valley Camp of utah

BP-l, LOCrLOOR 40'-41.5'

25 Feb 83

01 Mar:S3

Boron
Calcium
Copper
Sodium

P;ST zu:gUESTBD

pH
Speoific'conductivity
Alkalinity

LAB NUMBER

SPONSOR

SAMPL~ ID~NTIFICATION

STARTING DATE

COMPLETION DATE

r

r
T

l

I

1

ph

-28N-



8 March 1983

.ro CHIPETA WAY - SUITE 280
UNIVERSITY OF UTAH RESEARCH PARI<
SALT LAKE CITY,IJTAH &41oe
"E.LEPHONE: (801) 582·3136
TWX G1D-SZ5-S2S8

BP-2, 0'-3'

v"11ey f,,:amp ot TJtah

46996

ENVIRONMENTAL LAB ANALYSIS

SAMPLE !DENTZFICATION

LAS NUM:BSR

*********************•••**********.*.

STARTING DATE

COMPLETION DATE

TEST REQUESTED

pH
F.fl~r: 1f,1 t: n",niJut':tdvi ty
Alkalinity

2S Feb 83

01 Ma1" 83

:RESULTS..
7.9
69 umbol/em
2,570 mg/k; .1 caco3

mg/xg Approx. ,

Boron
Calcium
copper
Sodium

20
1,500

14 .,
3fJ

0 .. 0020
0.15
0.001"
0.0030

Director

ph



P.28

0420 CHIPETA WAY· SUITE 280
UNIVERSITY OF UTAH RESEARCH PARK
5Al.T I"AKE CITY, Ul AM tIolllUll
TfL£f>HONE: (80" 5&2-3136
l\NX~1~525&

r

f LAB NUMBER

SPONSOR

46994

Valley Camp of utah

*******************••*.*•• **********.

I

l

SAMPLE IDENTIFICATION

S'1'ARTING DATE

COMPLETION DATE

8P-2, S'-S'

2S Feb 83

Ol·Mar 83

RESOL'l'S

7.7
'65 UDlhos/c:m
2,800 mg/kg as caco3

mg/kg A12prox. ,

I

:t

I

1'S'1' REQUESTED

pH
Specific conductivity
Alkalinity

Boron
. Calcium

Copper
Sodium

21
1,300

14
60~

0.0021
0.13
0 .. 0014
0.006

I
-r

I

ph

Oirector



.. ;.:.
'. ::: .,

FEB 21 '90 14:14 VALCAM

8 March 1983

"20 CHIPETA WI<.. J:
UNIVERSITY OF UT'#
SALT LAKE OIlY '17
TEI,..EPHOIllE: (ee I
lWX 91G-125-52S..

,x

EN\T IRONMENTAL LAB ANALYSIS

LAn NtUlDmn 4700'

SPONSOR Valley Camp of Utah
>-.

SAMPLE IDENTIFICATION BP-2, 8'-13'

S'rARTI~lG DATE 25 Feb 83

COMPLE~~ION DATE 01 Mar 83

**.*****•••••••••••• , ••••******••••••

8.2
65 wnhos/cm
2,800 mg/kg as CaC _.,~

.RESULTS~~ REQUESTED

pH
Specdfic .Conductivity
AlklLlin1t.y

.,

Borc>n
Calcium
Cop~)er

Sodium

mg/kq

16
500
17
86

~-'

0.0016 -t
o.OS'·
0 .. 0017
0.0086 -

-

@~
Dav d W. Gayer J
Environmental L

ph

L, -_2_SQ_- _



reD 21 'Q0 14:14 VALCAM r.:J0
8 f\Jarch 1983

.20 CHIPETA WAV· SUITE 280
UNIVERSITY OF UTAH RESEARCH PARK
SALT LAKE CIT\'. UTAH &4108
Tfl FPHnNF' (lKlll ~a·;n:Hi
TWX il [).o92~S258

EWIRONMENTAL LA" ~NAT,YRIR

RESULTS

8.5
69 umbos/em
2,400 mg/kg as aaco]

01 K21r 83

25 Feb 83

47004

Valley Camp of utah

BP-2, 13'-18'

TEST ~EgUESTED

pH
Specific Conduet1vi~y

Alk6.1inil.y

COMPLETION DATE

LAB NUMBER

SPONSOR

SAMPLE IDENTIFICATION

STARTING DATE

(

1

r Boron
Calcium
Copper
Sodium

mg/kg Approx. ,
15 0.0015

700 0.07
7 .' 0.000'

37 ..~ 0.0037

.T·"

ph

I



FEB 21 '90 14:15 VALCAM
"_' ..4

P.31

8 March 1983

04!O eHIPCTA WAV .OlTi 280
UNIVt:1'161TT' 0" VTAU nCOt:Af1CI-l PARK

SAl..T LAKE CI1 Y. Ull'\n II-IO!

TELEPHONE: (501) 582~3'36
TWX 91o-g25-~S8

ENt1 IRONMENTAL LAB ANALYSIS

******••****************************.

0.0030 I0.08
0.0006
0.Q11 I .
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TESTING LABORA TORIES

Dec ember 2, 1 '388

Valley Camp of Utah, Inc.
Scofield F~oute

Helper, Utah 84526

n<~0~~-Y~®
~~ OEC - G1988

VALLEY Cr..MP Of Ulf:\H. \NC.

5826 South 1900 West

Roy, Utah 84067

Phone 776·5355

532 West 3560 South

Salt Lake City, Utah 84115

Phlme 266-4498

GARCO

Attn: Steve Tanner:

Sample 1 to;; 5
Soil Classification - Sandy Clay (eL)

e[LiE:§E2. ~QQ lQQQ l~QQ

At Peak I. Load 15. '3 20.5 34.1
(PSF) SheaI' Strength 763 984 1E.37
M. C. i 1t::" '-, 15.8 14.7,J.~

Y di 115.7 113.4 120.1
MC f 17.3 16.9 15.8
I'df 108.2 120.4 -12E..4

Sample 2
Soil Classification - Very fine sand (ML)

lQQ 200 1QQ

At Peak I. Load
Shear Strength (PSF)
M. C. i
I di
Me f
i'df

E..l
293
42.7
76.4
44.&
75.4

7.1
341
40.E.
78.8
41.6
80.4

8.E.
413
32.0
83.8
38.5
85.9

Me =
If =

Moisture Content
DY"y Unit Weight

cc: Pandy HaY"ten
Div of Oil,Gas.Mining

Sincerely,

-?--"c,~zt~
Lab Manager

National Voluntary
Laboratory Accreditation
Program

United States Department
of Commerce Accredited



5826 South 1900 Welt
Roy, Utah 84067

Phone 776-5355

December 2~ 1988

TESTING LABORATORIES

•

532 West 3560 South
Salt Lake City, Utah 84115

Phone 266-4498

GARCO

Valley Camp
Scofi el d F~oute

Helper, Utah 84526

Attn: Steve Tanner

Gentlemen,

Enclosed are the in
classification and cohesion
Valley Camp Pond #1.

place density,
proeerties of

direct
samples

shear, soil
taken from

The ec,nd
The south and
change cc,uld
deposited in

bottom is a light brown sandy clay with some silt.
west sides have a gray silty sand. The color
be natural but is erobably the result of coal dust

the pond over the years.

Sameles were taken by driving (by hand) a thin walled
aluminum tube into cut outs from the embankment aeeroximately 2
feet above the water and 2 feet in from the surface.

Samples #1 & #5, and #2 & #3, were so similar that only one
direct shear was done eer set. Sample #4 was disturbed and no
direct was performed but the torvane shear in the field was 200
pst.

As to the request of Randy Harten, Division of oil~ Gas and
Mining, no engIneering analysis has been performed only the
testing of the samples. If you have any questions regarding this
information please do not hesitate to cal~ .

.l

Sincerely,

""--7-. dJ/".4~ AJ
--!"-~"f -,4 -- __

Tom McNamee
Lab Manager

c c: F.:andy Har t en
Division of Oil, Gas,Mining

National Voluntary
laboratory Accreditation
Program

United States Department
of Commerce Accredited

Member: ASTM. ACt. AGC
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ROLLINS,
BRO~'N and

GUNNELL,
INC ph,ft.":-"k,n..tl

• c:n~tn('Tr.~

November 16, 1988
;

: ,,,-,,.,,

t\JovBarry Barnum
Scofield Route
Helper, UT 84526

Gentlemen:

J I~ It' :
~<1~

17 1988

V.t\LLEY CAMP OF UTAH, INC.

We have'completed the required testing of soil samples
obtained from two test pits excavated at Valley Camp near
Scofield, Utah. The location of the test pits are shown in
Figure No. 1 with their logs presented in Figure No.2. It will
be observed that the SUbsurface materials in both areas consist
of a brown gravelly sandy silty clay.

Sampling of the test pits, occurred at three-foot intervals
throughout the depth investigated. Each sample was classified
according to the Unified Soil Classification System. The symbols
designating the soil type are shown on the logs.

The in-place unit weight and natural moisture content are
also shown on the logs ranging from about 90 pounds per CUbic
foot to about 110 pounds per cubic foot and 6% to 11%
respectively for Test Hole No. 1 and from 91 pounds per cubic
foot to 97 pounds per cubic foot and 8.6% to 21.5% respectively
for Test Hole No.2.

The saturated unit weight for samples., obtained from about 6
feet below the ground surface in Test Hole No. 1 is 118.2 pounds
per cubic foot.

143:; \\'EST H20 i\ORTIi
POST OFFICE BOX -1 I
PROVO. UTAH R-i603

. ,

PROVO 374-5771
SAn U\KE (In' 521-5"'71

AREA CODE 801

-r------ ----:---,r--~r----,r·

i I

_~ _ . t _



A consolidated drained direct shear test was performed on
the samples from a depth of 6 feet in Test Hole No.1. The
results are shown in Figure No. 3 in the form of a Mohr envelope.
The results indicate a friction angle of 38.5 degrees and a
cohesion of 1 psi.

If you have any questions regarding the information
contained herein, please contact me.

Yours truly,

Steven L. Smith

SLS: jsh

"
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- .:~, '.1 X.100.7 .16.8.0.35
10 _-4a.':C~l3IL.:G:,::,C ---l

-.' .

Dent t)

D

5

Drill Hole No. 1

:>. ':1 X.100.2.0.6.0.35
_ , '.' GC. .

- ..•

-,,' ~I
:: '. X.90.3.11.0.0.45
.. ' GC

- . dark brown
gravelly
sandy silty
clay_." ...''I X.89.8.15.9.0.50

.' GC Saturated unit weight
- '. . equals 118.2 pcf

•_e ..

KEY

Drill Hole No. 2

:;1 96.8.8.6.0.55
, , GC

•

I:~ 93.5.10.8.0.55
GC

"
L-

I•. •

· .

~ ~I 92.1.17.6.0.55
GC

dark brown
gravelly

v' sandy·. silty

~ ~I
91.6.21.5.0.55 clay

'v GC
.1.

•

>1 93.6.17.3.0.55
GC

.:..
::1 91.1.17.9.0.55

GC
"

•

·.
:~I 95.8.12.2.0.55

GC

'.~

~ sample location

X,D.3D .. torvane value

~ undisturbed sample

y

5,6,6 no. of blows per 6" with std. spoon

groundwater elevation

lo~ of B(lfin~, for:

ROLLINS. BROWN AND GUNNELL. INC.
PROFESSIONAL ENGINEERS

Valley Camp of Utah

fiI:UH'!':O 2
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HOrtzontal displacement, Oh (tn. x 10 ·2)

Test Sample data Degree Maximum Strain
Shear strength

Sample Normal pii'amelers
no

size Dry Moisture of shear rate FrlCllonstress
or

(inches) density content saturation
O'n (psi)

stress (inches i angle 4> Cohesion

symbol (pel) (%)
(%)- T (psi) minute) (degrees)

(e I pSI)

0 88.6 15.9 100 22.7 13.0 .nOli

0 88.6 15.9 100 45.8 31.1 ooe; 31. 5 1

Ci 88.6 15.9 100 99.2 61.0 nne;

*Assumed

ROUINS, BROWN AND GUNNELL, INC.
PROFESSIONAL ENGINEERS

DIHECT SIIEAR TEST

PrOl0Cl Valley Camp of Utah

HOLE NO 1
DEPTH 6'

FIGURE
NO 3
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APPENDIX 622.100

Well Logs
(CONFIDENTIAL)

CONSULTANTS/ENGINEERS
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See Confidential Appendix




