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Reclamation of the Des-Bee-Dove Mine Complex-
A Detailed Soils Assessment for a Pre-SMRCA Site

C. A. Semborski and D. C. Oakley*
ABSTRACT

The Des-Bee-Dove Mine complex (owned by PacifiCorp and operated by Energy West
Mining Company) had a long and rich mining history beginning in the 1880's. Since
development of the mine surface facilities pre-dated SMCRA, initial construction did not
include segregation and storage of soils. A total of approximately 13.8 hectares were
disturbed prior to the commencement of reclamation in 1999. The goal of the reclamation
project was to reclaim the mine site to within approximate original contour (AOC) using
existing soil resources excavated on-site and achieve a diverse vegetative stand that
would stabilize and protect the reclaimed slopes. Within this disturbed site, there were 14
portal openings necessitating elimination of approximately 762 meters of cut slopes. Also
within this site was a 1.0 ha pad constructed into the side of steep canyon walls. This pad
alone required approximately 36,000 m* to fill to AOC.

With the cooperation of the Utah Division of Oil, Gas and Mining, a comprehensive soil
management plan was developed. This plan assessed the quantity and quality of soils
available for final reclamation throughout the mine site. The assessment involved
excavating a series of trenches, placing them in strategic locations. These trenches were
not only utilized to assess the quantity and quality of available substitute soil material,
but also to ascertain the characteristics of the subsurface geology. Knowing this geology,
approximate locations of natural drainages, rock faces, and drops were determined.

By June 2003, approximately 215,000 m® of spoil and suitable soil were moved and
placed to achieve the final reclaimed contour. Approximately 272 kg of native seed along
with 3,500 bare root and containerized plants were manually planted. All work occurred
on slopes with an approximate grade of 2 horizontal to 1 vertical.

Today, two years after the completion of final reclamation, the Des-Bee-Dove Mine
complex supports a broad vegetative cover that has protected and stabilized the reclaimed
surface. Perennial grasses and woody plant species have begun to outnumber the exotic
annuals. As desirable plant species progressively dominate the site, vegetative diversity
increases significantly.
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Introduction

The Des-Bee-Dove Mine complex is located in southeastern Utah in Emery County,
approximately 8 miles north of the town of Orangeville, Utah. Geographically, the mine is
located on the southern end of East Mountain, a large, relatively flat plateau, containing
two mineable coal seams.

Mining began as early as 1898 in the unnamed canyon where the Des-Bee-Dove Mine
complex is located. The original mine workings, called the Griffith Mine, were limited in
extent due to the rugged terrain and poor access. The Griffith workings were purchased in
1936 by two men, Edwards and Broderick, who fashioned a crude access road and mined
until 1938.

Castle Valley Fuel Company purchased the Edwards and Broderick property in 1938.
The company produced coal and operated the facility until 1946. Also in 1938, the Church
of Jesus Christ of Latter-Day Saints (LDS Church) purchased coal lands adjacent to Castle
Valley Fuel Company and began its own operations in that same year. The Church Mine
was operated under a private contract by Mr. John Frank Killian of Orangeville until it was
closed in 1943 due to wartime shortages of materials needed to operate the mine. A
decision was made to close the mine until conditions became more favorable.

In 1946, economic conditions improved and the LDS Church purchased Castle Valley
Fuel's operation and combined operations to form Deseret Coal Company, an LDS Church
welfare project, and provided coal for its membership. Deseret Coal Company continued
operations until Utah Power & Light Company (UP&L) acquired the property in 1972.

Three separate room and pillar mines existed in the canyon. They were named the
Deseret, Beehive, and Little Dove mines. Thus, the “Des-Bee-Dove” Mine complex was
established and named. The Deseret Mine is located in the lower coal seam, referred to as
the Hiawatha Seam. The Beehive and Little Dove mines are located in the upper coal
seam, referred to as the Blind Canyon Seam. The two seams are in the lower portion of
the Blackhawk Formation (see Figure 1), separated by approximately 100 feet of
interburden. As a result of this interburden thickness, mine portals were developed on two
separate levels.

UP&L operated the mine from 1972 until the mine was temporarily idled in 1987. Total
coal production from the Des-Bee-Dove mines is estimated at approximately 10 million
tons. Majority of the coal produced was used locality to fuel the Carbon Power Plant
located in Helper, Utah. The property sat idle from 1987 through 1997 as attempts were
made to sell the mine and its assets. In 1997, PacifiCorp, which purchased UP&L in 1992,
submitted a Notice of Intent (NOI) to the Utah Division of Oil, Gas, and Mining (UDOGM) to
reclaim the entire Des-Bee-Dove Mine complex.

The historical use of the Des-Bee-Dove Mine site pre-dates the passage of the Surface
Mining Control and Reclamation Act of 1977 (SMCRA). As surface facilities were
constructed, soils were neither salvaged nor stored for their future use in reclamation. As a
result of the NOI to reclaim the property, the UDOGM urged PacifiCorp to develop a
complete soil management plan. This plan would require the development of sufficient
substitute topsoil materials for reclamation in a quantity that would cover the 29.5 acres of
disturbed area.

This document presents the development of the soil management plan and how this
plan influenced the final and successful reclamation of the mine site. The final reclamation
plan was completely rewritten, incorporating a new channel design and redesigned fill




slopes as the result of unexpected subsurface findings. More importantly, the plan used a
soil management plan that integrated the utilization of existing spoils to backfill cut slopes
with identification of potential borrow areas for providing a sufficient and productive
substitute topsoil to cover the entire reclamation site.

Environmental Description

The Des-Bee-Dove Mine portals and support facilities were developed in steep, nearly
vertical rock cliffs in an area with sparse vegetation and a dry climate. Elevation at the
mine varies from 7,000 ft to 7,500 ft above sea level. Natural slopes in the area range from
5" to 40° with the majority of the vegetation occurring on steeper slopes. Vegetation of the
area is dependent upon geology and exposure with diverse types ranging from salt-desert
shrub in the lower elevations to pinyon-juniper at the mine elevation level. Average annual
precipitation is ranges 6 to 8 inches. The area is dominated by rock outcrops, rubble land,
and shallow soils. Early soil tests conducted on the disturbed, undisturbed, and coal waste
areas showed that the materials should support selected vegetation (Southard, 1980). The
largest percentage of soils in the area consists of a gravelly loam or sandy loam surface
layer mixed with sandstone fragments. This layer is underlain by a gravelly or stony loam
with sandstone fragments. Bedrock underlies this surface covering. Rubble lands are
those areas where the soils are covered by large boulders so close together that there is
little area between the boulders for plants to grow. Rock outcrops are exposed areas of
bedrock. These areas are often nearly vertical cliff walls in canyons.

Initial Preparation for Reclamation
After PacifiCorp submitted the Notice of Intent (NOI) to reclaim the mine site to the Utah

Division of Oil, Gas, and Mining (UDOGM) in 1997, Emery County expressed interest in
retaining the haul road as part of its county road system. The haul road is utilized primarily
for industrial use. However, many recreationalists use the road to access hunting, climbing
and hiking activities in the area. In 1998, PacifiCorp and Emery County entered into an
agreement to transfer the haul road into the county road system. This cooperative effort
resulted in the removal of approximately 100 acres from PacifiCorp’s permit area while
allowing industrial use and the general public to access recreational areas. The UDOGM
approved a Phase Ill Bond Release for this area for these purposes.

Administratively, PacifiCorp maintained a complete and state-approved Mining and
Reclamation Plan (MRP) for the Des-Bee-Dove mine that allowed mining and reclamation
activities. This plan permitted PacifiCorp to initiate final reclamation by first demolishing
and removing all of the on-site surface facilities. Structures removed included: bathhouse,
warehouse, offices, tipple, belt structures, fan facilities, substations, etc. Atthe conclusion
of this work, 14 mine portals were permanently sealed and backfilled according to the
permit stipulations.

Also in 1999, final reclamation was completed on the Pumphouse Area. The
Pumphouse Area was an isolated facility located below the main mine site and was used
for pumping supply water to the mining facilities. This 1.62 acre site was abandoned in the
early 1980's. Final reclamation was conducted using a rubber-tired backhoe and seeding
by hand (refer to figures 2 and 3).

In 2000, permit requirements required that soil sampling be conducted on five-year
intervals at designated locations. Soil sampling of these locations had begun in 1985 to




form a baseline soils analysis of the disturbed and undisturbed areas. Sampling continued
every five years thereafter comparing selective disturbed and undisturbed areas to
determine whether mining activities on the surface were impacting soil quality. Because of
the initiation of final reclamation, additional samples were taken in areas where the
potential for soil contamination was high (e.g. tipple/material storage yard, see Figure 4).

This additional sampling was conducted using a truck mounted 8 inch auger drill. The
plan required the collection of samples at 2 foot depth intervals to 5 feet. Three samples
would be collected per site; one at 2 feet, one at 4 feet, and one at the extent of the auger
hole.

The first sample site was placed on the south end of the tipple/material storage yard.
After drilling approximately 3 feet, coal fines began surfacing from the auger. At 5 feet, the
full extent of one auger steel length, coal was still evident. Curiosity dictated that the total
depth of the coal be determined since the reclamation plan called for the construction of a
designed drainage channel through this area. A total of 65 feet of auger steel (total on
truck) was used without finding the bottom extent of the coal. A second sample site was
selected approximately 50 feet west of the first site. Similar results were realized.

The next step became to calculate the volume of coal that had been placed in the
canyon by previous owners during the early (pre-1950’s) life of the mine. Auger holes were
drilled on 50 foot centers throughout the extent of the tipple/material storage yard. Cross-
sections were established and a volume of approximately 110,000 tons of usable coal fines
was estimated to be stored in the canyon. Figure 5 shows the extent of the buried coal
within the storage yard.

An extensive historical records search showed that most of the coal mined in the early
days of the mine site was processed for lump or stoker coal for the LDS Church Welfare
Project (LDS Church Document, 2002). Coal was screened to accommodate the stoker
coal size specifications. Smaller sized product was considered unusable and dumped as
waste into the canyon.

In 2001, PacifiCorp obtained permission from UDOGM to remove the coal from the
canyon. Also, because the coal removal project would ultimately reconfigure the
topography of the mine surface, PacifiCorp realized it had to completely amend the current
reclamation plan. Coal removal took approximately four months to complete and
recovered approximately 108,000 tons of high BTU, low ash coal from the canyon. All spoil
from this project (approximately 17,000 cubic yards) was stored on the bathhouse pad and
used as fill in that area (refer to Figure 6). Figures 7 through 11 show coal removal
activities at the Des-Bee-Dove Mine site.

The reclamation plan was redesigned in two separate phases. Phase 1, the upper
mine facilities, was designed in-house. With the complex channel design and fill slope
calculations of the Phase 2 (lower mine facilities) area, PacifiCorp found it necessary to
acquire the assistance of an outside private consulting firm to develop the Phase 2
reclamation plan.

Development of the Amended Reclamation Plan

Surface facilities supporting the Deseret, Beehive, and Little Dove portals and
underground operations had been developed on each level. The Phase 1 area contained a
facilities pad which included two ventilation fans (one for each mine in the upper seam),
belt structures, electrical substation, etc. Figures 12 and 13 show upper mine pad prior to




reclamation. The Phase 2 area contained three facility pads. One pad housed a
bathhouse, warehouse, and office facilities. Another pad contained the portals and fan
facilities. The tipple and storage pad was located on the third and lowest pad. Figures 14
through 18 show these facilities prior to reclamation.

During the construction of the pre-SMCRA mine complex, no soils were salvaged or
stored for reclamation. As a result of the coal removal project, a detailed soil management
and placement plan was developed to analyze and replace soils on these impacted slopes.

In cooperation with the UDOGM, PacifiCorp developed a comprehensive soil
management plan to assess all available soils in the Phase 1 and Phase 2 areas for their
potential use as substitute topsoil. The Soil Management Plan required excavation of ten
trenches (shown on Figure 19) which were used to assess the quantity of available soils,
locate bedrock interfaces, evaluate the quality of available substitute topsoil, and also to
assist in the reconstructed channel design and placement. Utilizing a track-hoe, trenches
were excavated up to 60 feet in length with a maximum depth of 20 feet. Several trenches
were constructed in two segments as a result of rock outcrop contacts. Each trench was
numbered with the second segment of the trench assigned the letter “A” after the trench
number. Figures 20 through 23 show trenches after each were excavated.

Samples were collected that were representative of the various potential substitute
topsoil materials encountered. A total of 23 samples were collected. Seventeen samples
were selected for laboratory analysis and submitted to a certified laboratory and analyzed
using the criteria outlined in Table 1 and Table 2. Field observations (refer to required
criteria in Table 3) examined texture, structure, and color of the soil, paste pH and electrical
conductivity was assessment, and an estimation of the percentage of rock/coal mixture in
soil was made. These observations were recorded on the NRCS form 232 (refer to Exhibit
1).

Additional sampling was conducted on the coal waste material found throughout the
site. Samples were analyzed to determine the total organic content (TOC) of the material,
as well as the acid/toxicity potential. Four trench locations consisted of distinct coal refuse
material which justified the sampling of this material. Table 4 discusses the field
assessment of each trench while Table 5 summarizes the laboratory testing data for each
sample collected.

As analysis of each of the samplings was completed, the data was compiled, analyzed,
and compared to a substitute topsoil suitability ratings table developed by Leatherman and
Duce, 1988. These criteria look at specific soil quality parameters and rated them as good,
fair, poor, or unacceptable (Refer to Table 6).

Based on the suitability ratings, the amount of suitable material for substitute topsoil
rated fair to good was quite limited. The most suitable soil was the upper two feet of soil
material on the bathhouse outslope. A quantifiable amount of suitable soil was also found
in the fill material at the Deseret Mine portal site. Some of the mixed coal and soil at the
load-out site (T10) also tested to be quite suitable, but the material would have been
difficult to separate from less suitable material (coal) at the site.

Four areas within the entire mine site had potential to produce suitable soils for
reclamation. These areas were: 1) the soils in the upper 36 inches on the outslope near
the Beehive Mine (T2A), 2) surface soil at the Little Dove and Beehive Mine pad, 3)
colluvial fill material at the Little Dove and Beehive Mine site (T1A, T2A), and 4) the soil
materials of trench T5. All of these materials proved to be acceptable materials for the



establishment of a successful stand of vegetation for post mining land use and controlling
erosion.

The coal waste material tested fair to good in most respects, but was considered
unsuitable by having too high total organic carbon (TOC) content. Mixing the coal refuse
with other soil materials could have been conducted; however, the TOC content would
need to be reexamined and could not exceed 10 percent. These soils were buried in the
fill slopes.

Variegated clayey material of reddish and yellowish colors such as those noted at the
Little Dove Mine pad site (T1) and the access road (T3) was marked to be buried and not
allowed to be used as surface (topsoil) material due to its physical and chemical
characteristics.

The erodibility of the substitute topsoil materials at the mine site was considered low to
moderate. This was based primarily on soil properties and rock fragment content. Erosion
potential could be quite high when the steep slopes, runoff characteristics, and storm event
intensity are all taken into consideration. Surface protection and runoff control is essential
to maintaining topsoil in place. A summary of the suitability ratings and acceptability of
each of the soil samples in the assessed trenches is given in Table 6.

With the gathered soils suitability data and information obtained in relation to the
locations of bedrock contacts throughout the site, a comprehensive reclamation plan was
developed and implemented. This plan outlined the design for fill slopes that economically
and effectively buried all unproductive soils in areas which in turn accentuated and blended
in with the natural surrounding topography. The plan quantified adequate volumes of
substitute topsoil material to cover the entire site with a productive soil for vegetation
development. Adequate soils were found on-site eliminating the need for importing these
materials. Also, by delineating the locations of the bedrock contacts, it allowed engineers
to utilize rock features in their designs for developing stable ephemeral channels. This also
reduced construction costs as well as made for a more esthetic appearance blending the
channels into the natural topography of the land. Figures 24 through 51 illustrate the
reclamation of the Des-Bee-Dove Mine in its entirety.

Conclusion

The historical Des-Bee-Dove Mine site pre-dates the passage of the Surface Mining
Control and Reclamation Act of 1977 (SMCRA). During development, facilities were
constructed on the site without any thought of reclamation. No topsoil or subsoil were ever
stripped, segregated or stored for reclamation. Coal, rock, spoil and miscellaneous non-
coal waste was distributed throughout the area and used to construct facility pad areas and
buried in valley fills.

Through extensive research and data gathering for this site, PacifiCorp was able to
develop a comprehensive soil management plan. Quality substitute soils were identified
and utilized successfully in sufficient amounts to cover all areas of the mine site
disturbance. These soils established a successful stand of vegetation for post mining land
use and controlling erosion. Approximately 281,210 cubic yards of spoil and suitable soil
were moved and placed to achieve the final reclaimed contour. Approximately 600 pounds
of native seed along with 3,500 bare root and containerized plants were planted by hand.
Most all work occurred on slopes with an approximate grade of 2 horizontal to 1 vertical.

Today, nearly 5 years after the completion of final reclamation, the Des-Bee-Dove Mine




complex supports a broad vegetative cover that has protected and stabilized the reclaimed
surface. Phase | Bond Release for the 29.5 acre site was awarded in February 2007.
Figures 52 and 53 show the appearance of the mine site prior to reclamation, and how over
100 years of disturbance to the natural surface of the land has been restored to support a
variety of post mining land uses. As desirable plant species progressively dominate the
site, vegetative diversity will continue to increase significantly.
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Table 1. Parameters for Characterization of the Des Bee Dove Mine Site Soils (UDOGM, 2003)*

saturated paste
standard units

Soil Science Society of America. 1996. Series No. 5.
Methods of Soil Analysis: Part 3 - Chemical Methods.
Chapter 14, page 420 and Chapter 16, page 487.

%

Ibid. Chapter 14, pp 420 - 422.

dS/m @ 25°C
(or mS/cm)

Ibid. Chapter 14, pp 420 - 422 and pp 427 - 431.

meg/L

Ibid. Chapters 14 pp 420-422 (saturation extract);Chapter
19 pp 555-557; Chapter 20 pp586-590 (spectroscopic
methods).

HCO3 mg/L
as
CaCO3

Western States Laboratory Proficiency Testing Program
Soil and Plant Analytical Methods (R.G. Gavlak, et al,
1994). 1998. v 4.10. p 19. (Saturation Paste Extract
Alkalinity, titration with 0.02N HCI)

mg/Kg

Soil Science Society of America. 1996. Series No. 5.
Methods of Soil Analysis: Part 3 - Chemical Methods.
Chapter 38. p 1129 (KCI extraction).

For analysis follow: Sims, J.R. and G.D. Jackson. 1971.
Rapid Analysis of Soil Nitrate with Chromotropic Acid.
Soil Sci. Soc. Am. Proc. 35-603-606.

Soil Science Society of America. 1996. Series No. 5.
Methods of Soil Analysis: Part 3 - Chemical Methods.
Chapter 32, page 895. (NaHCO3 Extraction.)

sand, silt, and clay

Soil Science Society of America. 1986. Series No. 5.
Methods of Soil Analysis: Part 1 - Physical and
Mineralogical Methods. Chapter 15 pp 398 and 404-409
(Hydrometer Method).

%

Western States Laboratory Proficiency Testing Program
Soil and Plant Analytical Methods. 1998. v 4.10. p 86.
(Loss on Ignition, convert %LOI to OM by regression
intercept value as noted in method)

%

Ibid. p. 99 (Soil Carbonates, Gravimetric Determination
after extraction with 3 M HCI.) Total Inorganic Carbon =
%CaC03 x 0.12.

* Exchangeable Sodium Percentage analyzed when the SAR values are greater than 15 for clay textures
and 20 for coarse textured soils.




Table 2: Additional Analyses Required toCharacterize the Des Bee Dove Refuse/Coal Mine Waste
(UDOGM, 2003).

Western States Laboratory Proficiency Testing
% Program Soil and Plant Analytical Methods. 1998. v
4.10. p 88. (Combustion Method)

U.S. EPA, 1978, EPA 600/278-054. Method 3.2.6, pg L
60 I

% CaCO; 2178 EPA, 1978, EPA 600/278-054. Method 3.2.3, pg

% pyritic S




Table 3: Field Parameters For Characterization of the Des Bee Dove Mine Site Soils (UDOGM, 2003).

% sand, silt, clay

grade, size, type
% area
& size fragments

% volume
& size fragments

% cover
& size fragments

Hue
Value/Chroma

Effervescence

Gypsum

U.S. Department of Agriculture, Natural Resource
Conservation Service, 1998. Field Book for Describing and
Sampling Soils, Version 1.1. p 2-28 -2-31.

Ibid. p 2-38 through 2-51.

Ibid. p 2-20, 2-26, 7-1, 2-29, and 2-37.

Ibid. p2-32 through 2-37 and p2-20 and p 2-26.

Ibid. loc cit.

Ibid. p 2-7 through 2-15.

Ibid. p 2-65.

U.S. Salinity Laboratory Staff. 1954. Diagnosis and
improvement of saline and alkali soils. USDA Handbook
60. Method 22a. p102.




Table 4: Brief assessment of the soil materials identified in each trench.

This trench was located on the Little Dove Mine pad. Materials consisted of gravel and coal
fines over a clayey layer, weathered sandstone, and coal. Sandstone bedrock was 0.6 m to
1.2 m (2 ft to 4 ft) in depth.
This trench was located in the fill slope and included a portion of the pad at the Little Dove
Mine site. A low berm of mixed coal fines and gravel was at the edge of the slope. Materials
consisted of gravel and coal refuse in the upper 76 cm (30 in) on the flatter pad portion of the
trench. Below was a dark grayish-brown cobbly colluvial material mixed with reddish-brown
clayey material and coal waste. Overall texture was loam with spots of clay loam. Also
included were some mining waste materials, such as concrete and a few boulders. The outer
slope had less coal and gravel at the surface than the pad site and consisted mostly of
colluvial fill material

This trench was located on the pad site near the portal of the Beehive Mine. It consisted
mostly of waste coal and rock over sandstone bedrock at a depth of 0.9 mto 1.2 m (3 ft to 4
ft). A 6 m (20 ft) section along the end of the trench near the portal had very dark grayish-
brown loam soil material of better quality than elsewhere in the trench. It was of limited extent
but visually was suitable substitute topsoil material.

This trench was located along the fill slope below the Beehive Mine and was similar to T1A.
The upper 0.9 m (3 ft) of soil material on the outslope was a dark brown gravelly loam having
good root distribution from vegetation. The remainder of the trench consisted of a gravelly
surface over mixed colluvium and coal waste. Sandstone bedrock was at about 1.2 m (4 ft) in
depth at the end of the trench.

This trench was located at the edge of the road at a switchback between the Little
Dove/Beehive and Deseret Mines. It was a very small source area for soil material. The
surface was mixed coal refuse, gravel and soil material about 40 cm (16 in) thick. Below was
a mixed, fairly clayey, multi-colored cobbly colluvial material. At 1.5 m (5 ft) a coal bed was
present. Trench depth was to 1.8 m (6 ft).

This trench was located at the pad site of the Deseret Mine. Materials consist mostly of coal
refuse to a depth of 4.6 m (15 ft) over sandstone. Near the portal there was a portion of dark
yellowish-brown colluvial soil material that would be suitable substitute topsoil material but was
of limited extent.

This trench was located on the fill slope at the Deseret Mine site. It was dug to about 4.6 m
(15 ft) in depth and consisted entirely of black coal refuse with a few pockets of dark yellowish-
brown soil material.

This trench was located at the coal storage site below the Deseret Mine. |t consisted of two
distinct materials: black coal refuse and dark yellowish-brown stony colluvial material.
Sandstone bedrock was at 4.6 m to 6 m (15 ft to 20 ft) in depth.

This trench was located along the fill slope and extended into the pad area of the bath house
pad site. It was dug to about 4.6 m (15 ft) in depth. Materials were stony colluvium (fill) with
some darker colored soil along the surface of the outer slope and in pockets within the trench.
Many roots occurred in the soil on the outslope where vegetation was present indicating
suitable soil materials for plant growth.

This trench was located in the coal waste pile on the bath house pad site. Materials consisted
of black coal waste and pockets of dark brown sandy loam. The black coal waste was the
major component. The trench was dug to about 6 m (20 ft) in depth.

This section of trench was located along the fill slope of the bath house pad near trench #7.
The surface was composed mostly of gravel and a gravel/soil mix. Below was stony colluvial
il material.

This trench was excavated on the bathhouse pad site near the edge of the coal waste pile.
The surface was a mixture of asphalt, coal, road gravel, and rock about 0.6 m (2 ft) thick.
Below was a dark yellowish-brown stony colluvial material (fill) which overlies sandstone

This trench was located in the fill slope and included as part of the pad (or road) at the bath
house site. The surface included mixed coal, soil, and gravel in the berm and gravel and
- asphalt on the flat surface. These materials extended to about 0.9 m (3 ft) in depth over dark
ellowish-brown stony colluvium. Along the outer slope where vegetation was present, the
- soils had a brown color and were of better quality. Thickness was approximately 0.9 m (3 ft).
- This trench was dug in a coal waste pile identified as a potential source of substitute topsoil. It
onsisted of black coal refuse with some sandy soil and sandstone rock fragments mixed in. It
- was very high in coal content (Total Organic Carbon (TOC) >26%).
This trench was located in the storage yard below the load-out site. It consisted of some
- coarse coal refuse and rock, sandy colluvial type soil, and a mixture of coal refuse and mineral
soil. It was a complex arrangement of materials.




Table 5: Summary of Laboratory Testing Data and Suitability Ratings

22510498

All rated as good except sample
DBD12501 which rated as poor
at less than 25%.

7.2t08.1

All rated as good.

1.01 to 9.01 mS/cm

Mostly fair and good; poor for
samples DBD11901,
DBD12201, and DBD12401 at >
8mmhos/cm.

0.481t0 11.0

Mostly good; fair for samples
DBD12201 and DBD12401;
poor for sample DBD12501 at >
10.

1410 36.3

Mostly fair to poor except for
sample DBD10801 (clayey
material). Six samples had >
30%. One sample < 19%.

Clay Loam-Sandy Loam

All rated as good except for
sample DBD10801 (clay loam)
rating fair.

0.31026.1%

Four samples high in coal
content had > 10% TOC and
rated as unacceptable. All
others rated as acceptable.

Based on Texture
(clay loam to sandy loam)

Most samples rated between
0.10 to 0.18 in/in.

Based on particle size

All samples rated as good.

16.3 to 369 tons/1000tons

Only one sample (DBD10801)
was unacceptable.

*Average portions by particle size are:
Loam - 41% sand, 38% silt, 21% clay (42% silt plus very fine sand).

Sandy Loam - 60% sand, 26% silt, 14% clay (34% silt plus very fine sand).




Table 6: Substitute Topsoil Suitability Evaluation (UDOGM, 2003).

<25
25to 80 >80
5.1 to 6.1 45t05.0 <45
6.1 t0 8.2 821084 8.5109.0 >9.0
Oto4 4to08 8to 15 >15
Oto4 5to 10 11 to 15 >15°
<15 15 - 30 >30
. ¢, cl, sicl, sc, Is, | sic, s, sc, ¢, cos,
sl, I, sil, scl, vfsl, fsl Ifs fs. vis g, vcos
<10% >10%
>0.10 0.05t00.10 <0.05
moderate low very low
<0.37 >0.37
<0 tons CaCOg
1000 tons

For clay textured soils unacceptable is SAR >14. For sandy textured soils unacceptable is >20.
® For most Western soils, the SAR to ESP relationship is usually 1:1, up to ESP = 20. If SAR>20, then

determlne ESP.

s=sand, |= loam, si= silt, c= clay, v= very, f=fine, co=coarse, g=gravel
Avallable Water Capacity is adjusted for texture.
® K factor recommendations from the USDA Soil Conservation Service.1978. National Soils Handbook

Notice 24. (3/31/78). NSH Part Il -403.6(a).




Table 6: Assessment of Soil Sample Ratings for Substitute Topsoil Material at the Des-Bee-Dove Mines

DBD10601 Poor (CO3) Yes-
DBD10701 U"acgggfa(gggoc) No+
DBD10801 Unacceptable (ABP) No
DBD11001 Poor (CO3) Yes- 'L
DBD11101 Poor (CO3) Yes-
DBD11301 Poor (CO3) Yes-
DBD11401 Fair (COs) Yes
DBD11701 Poor (CO3) Yes
DBD11801 Fair (CO3) Yes
DBD11901 Poor (CO3) Yes-
DBD12001 Unacceptable (TOC) No
DBD12101 Fair (CO3) Yes
DBD12201 Poor (EC) Yes-
DBD12401 U“ac‘;%%tf(bé%()mc) No
DBD12501 Poor (EC, SAR, Sat %) Yes-
DBD12601 Unacceptable (TOC) No
DBD12701 Fair (EC, CO3, TOC) Yes-
Based on criteria glen in October 3, 2001 TA; Table 4 “Substitute Topsoil Suitability
Evaluation”. TOC - Total Organic Carbon, EC - Electrical Conductivity, CO; - Carbonates, SAR
- Sodium Adsorption Ratio, Sat. % - Saturation Percentage, ABP - Acid/Base Potential.
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Figure 13: Upper mine pad (Little Dove and Beehive mines) with facilities removed and portals backfilled.
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DES—-BEE—DOVE MINES
RECLAMATION PHASES 1 & 2

Figure 19: Map of the Des Bee Dove Mine site. Area shows trench locations.
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Figure 30: Final reclamation of the Little Dove/Beehive Mine pad, May 2001.
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Figure 52: Des-Bee-Dove Mine at the completion of reclamation, June 2003.
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Bee-Dove Mine site in September 2007 after reclamation.

Figure 54: Des
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E 5 : ”;0/ 0"/@ 74 l ”"p["’ 7/’61’*’ d-"o
. R - vwc,o//yw'o.( T
NN P ¢ c/ayey ]I
' \\ . e ‘;\ ,)‘odd f,‘/‘/ye thw 4)./*7&37"5}‘ brewn
: ] LT : &O Q—/ / 2_ /lr i
- . e ' * Control section average
o Cotor Consistence Rezc- |Bound R‘,‘; R =
Hotizon | Depth | . Texture [Structure;— o 1200 ot y |
- [ oy Moist | oy |Moist| wet | 00 [ VEZEIREE | coar ‘
] . 3 _ - B ’ 2
O O e 73 I o B B P B 7> B R T
Ac Ok Pedm—l oip /3 | & |\ so|FAals |EM [cpl2s 1 [Fgremd
5 | Aeddish Brewn Ry yKS/q ’ i . 20" ’
) etk Boen | 1oy R Yy - (/.’ WEsEA s _ Zo /‘F ‘ P4
C V-6 |ernysh 8nun 2,594  |CE | op |[H | Fr|P #5155
-, SoYR 2, ‘ , ‘ | I 1or %

A 727 |Coal bed B/*% |ym

;«L‘ wrixpd /c-/o-’ Ma)k'd‘gyf‘

N

* I",/‘K&l f_/cch Ga/fovlafmdu';d/ m‘%,. J/,Tf

_‘_A_dca-_:_ﬁmi_mu_ég.[.,ér&;_g Mool (fm

r 7
LAl heT p/aw\ 5o evehonde wadlerrodd AFlom Phts| s/77F
Yse é‘-’m m—arl.// gr rco/g\ovm)?m .
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SOIL DESCRIPTION
sl type: File o 8p. T4
. - \
, inate ! 2A07. 182 R |
Area 29_5 - @ ce —-,pvve. /7/ 7hes Date /‘/"?/ 6’.14/::» Stop No. / J‘
Classification : - ‘
Location DQS&/&T M/hc_ S, 7=
N.veg. (orcrop) ~ | Climate
Parent material S ., J;r..l&.g‘ d £A=z; ( c./[uw.m ) 7_{:.25-/
Physiography
Relief | Drainage Salt or 3"(3"
Elevationn 7770 fac” Gr. water . , 5‘0“‘“955
Slope Moisture
Aspect | Root distrib. %Clay‘ _
Erosion |'% Coarse fragments * % Coarser than V.F.S.*
Permeability '
Additional nofes
Sagpp b -, - i
PEp 1140l 3-8 Leas
vCe//vVigm cr /CI/'
— ;’—Z
Loa @ /1 fe Caa/ l?o/cu;e_ e 1
Y, J S IL  A
San J.,r._.. goclr-e./A( “— 3 j2 —>
* Contmi section average
1. Color v - Consistence Reac- | Bomd R"" 2 %
Hotizon | Depth |- - Texture |Structuref— ~ | Boch | oot :
L1 e Hoist - Dry | Moist| Wet tioa | aty .ﬁ'f: | Coxf
Lr Y _ 74|  Pe& 5%
Gollorial JoYA Yy wA5BAk ss (106 o
& |27 | sptpmeard (o4 |54 | Fh|5P |EM E¥ | ss _
‘C‘/'“;‘TL ﬁ i3/eccd_ /o 3/, f;? »_:/?'f-.ﬁ}a-
o/ 045 | coal ref«_;e-, Conrerele arfer [ivan” ‘/'o-’—-zv:
6? v /b el ' )
/Z 5erl$‘f‘=»<___éé__ Jrock
'ntlc’o RPORATED
] : ’
|
|
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SCS=SOIL.S+232G
SOIL DESCRIPTION Solt- CONSERVATION SERVICE
- Sail type File Ko, DB D - T4/
Area P&S —-ge& DPeove /‘7}9&; . Date %’K’fl 5:‘4/)‘:-1! Stop No.
Classification ' : '
Localin Deserar ﬁ{n & goler slepe
N.veg. (0 c10)) * Pimesn ~o/emrsar | Climate
Parent material jcm-l;‘/':.g_ zéa/e. ceal (72 7xe o e sZe pmalsind )
Physiography. 7 - =
Relief ‘| Drainage { Salt or alkali
Elevation Y 2 o = 2 720 FT] 61 water | Stoniness
Slope 2 = ~ 0 =2 : Koisture -
Aspect " S£  ,30° | Root distrib. %Clays
Erosion | % Coarse fragments « % Coarser than V.F.S: *
Permeability ’ '
Additional notes _ :
rned ha]‘m.g!& o oenaitid ?""
_// /g, C-éc "/M ,X -
“ '
. - L’ .
., - . 7 f)’v-—,LLc" -/ /; / f“f%“
HMiked coil and con/ ‘ By
B /o}A
jﬂ's Jo Con & —_— T S '/‘l
Treveh aboor ’5” FLee? deey * Controf section average
, Color . Consistence : %
Hotizon | Depth - - : —] Texture |Structure i:ie::- Bound- ﬁ::‘;‘_ g;f 7
: N Hoist N Oy |Moist| Wet | " | *¥ fmeif |- cool
Y - ZosL
:g; Blace | sm FA 57y |45 Zﬁz” :
T ey |se |2 | 7 A e
TockaZs L =
dark ch/wM /o \/,4 % Z» ' ’
breawn = ’ o
s b (o a,gglf.f'}g e llom el bk Th Trhels A o
~[INCol
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SOIL DESCRIPTION .
- Soil type » - ; : . Fleke.DBJ- TS
A& De s -gg- Deve A ras e 0ate/Zslos | Bibosts eg| SR NO- o/

Classification

Location T"///e_- Sl 4 /'u/ Desere? /Y Srae - ..

N. veg. (or crop)

Parent maletial Lo/ &WM}J&/&

| Climate

Physiography

Relief | Drainage _ Salt or alkah

Elevation Y 49/0 . Gr. water . : . Stoniness

Slope : Hoisture » :

Aspect - | Root distrib. , - __ | ®Clay®

Erosion . |'% Coarse fragmens * % Coarser than V.F.S. *
Permeabillity o :

Additional notes /7;r/v & c;.-v/ wnsTe 57 572 o sileshiges

D?p 1791 2. 7= zaA.f o —— s,

Collvviad maderiod rom B Whsn Cocl / :
Sosd s7ons amd shole. Ce //(,VI.IT/,\ \\\ L sy
mredSsiaf n L Tika T
.L;T-«A— b recit
e Ago” ~ — >
' * Control section average
. ‘ z |-
Color Consistence : e
. : Reac- [Bound+| Recé | Roet %
Hotizon | Depth —— Texture {Structure — . gl DicT-
. T oy Moist | Dy | Moist [ wet | B0 | W |ERE G conl
- : FT 70 y 7 1/, - . . : » 4{5}555.
Cord 1715 WasTe ¢ A/ Bl<k | | , R Peotste-
. . : 20 : -
| Pty oA Yy sh-_s5 |, | [ea g
C B2 bvamn- N VA Lo |FA 5P |76 /SoL
. &ollevial Slos/ 577> oL R E
» : o ldy Joawm
W\ AT , ~ !
5220\ Sl s7idn_boo J ol s
| INCDRPDRATED
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ICI=S QLI =234V USe UEFARIMER L W, NunLULLunc
SOIL DESCRIPTION SOIL CONSERVATION SERVICE
- Sail type . FileKo.DAD-7Z
e T o Fee Dope Mines 0atel/af, 1D, pppsien| Sov W o
Classification ~ . : ’
Location !52 ZZ f{ze_’ts ﬂq,.;( WA I TN
N.veg.(orctop) ./ 57 Mﬂ&iﬂ—ﬁﬁw | Climate
Parent material é//uwz_/_ie.zzm[_&zﬂ_saﬂiﬂ;nkmel—ﬁzm-/é
Physiograpty » - :
Relief | Drainage v Saltoralkah
Elevalin Y640 - 74 S5 A7, |6t water '~Slonmess
Stope 1S A Moisture
Aspect - | Root distrib. % servec] To a ol 4?/'07‘ %Clay® :
Erosion l % Coarse fragments * % Coarser than V.ES:®
Permeability
Additional notes 4// q‘.ue_. /e s /»/c; I SR b é_az &‘A’ '**/
S % e
PAp-ll8ol O-24" 7 I .
DB -T2t 4 -12FLT . “ﬂ’, DorX sod ——
Y S S ;
et XIS 1
'6#’6‘2‘;/1 ‘ v h s
~ -
200 2 46
* Conlrol section average
. ' =
) : Color Consistence . 7o
Hoiizon | Oepth |- — Texture [Structure— 3?::- Bound- ﬁ;if f:;f %
: |ty Hoist Dry |HMoist | Wet e fribacen Goel
r 10YA %, _ Y, | , |55 BT [Avdsy 107
( ; Vtryy JVZ’" W 5@ M S, 7‘ 158_5_ Gro ]
ﬂc -l . | Trmyish brown L ' : NEA (W >3 Flre
A WFAA| ‘ 7.4 cpn| |5
. " yoyA %, -, SH |gh-155 |/ A |
/}Cl )2-24 Dork Boevn . | L |¥F554 I?) S? |em oW :
T peckers | Bl ss | 35_% crFy
pespreol o V= | Llay|sh | FI|se|en|cB | Fire-s
. - ss |75 FE 52
oz | L Nom s [P |sp |EM |ew
Pk sk . S/ < -M e/ %
Yd»ﬁ:;::l' /OVA//Lf 2 | SH | F sp | ’
) J A ’ ,
Xe d svrfoce seif omdl coNowidd Ar//
- | INGORAORATED
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soft. CO“SERVATIOK SERWE

SOIL DESCRIPTION

Sl type : o ‘ .. . FieRo.Dp. 77

Aed De o Z ee-Lo Vq—/q!n.a-s ‘ Date /%1 D.LARsZw | Stop Ho. ¢

Classification : , o S

Location (ﬂés’ﬁ £s/ ZoTh_hows Qed '

N. veg. (or crop) - ]Climate

Parent material < / é lose

Physiography. -

Relief | Drainage | Saltoralkali

Elevation —2 55— - 74 75 /Qf Gr. water . 3 _ | Stoniness

Slope Hoisture

Aspect - | Root distrib. . . . %Clay‘ '

Erosion » |'% Coarse fragments % Coarser than V.F.S. *

Permeabi ity ' S ’ :

Additional notes

ool -/2 o e e
WosTe con| cudn Soma e NPT N
Soi/ mixed in . - bc/:s‘?. B8 N
' = e e i 5 SUER ™~
’\‘ \
- - i ./ A”']. ‘r ’ .
C8, = Colloviel 501/ S ”,Jg‘;
* Conlrol section average
Color . Consistence . <
Hotizon | Depth | - — Textuce [Structure}— E:g,a ¢- | Bound- Q“‘. fi';f %
‘ ' By Hoist _ ] Dry | Moist| Wet oa 1 ay .-..-:zf:.- rbven Coel
p_. B/MA < ) . 'f/o& G+S5rI 30 Linns

, : Y2 A | 55 | A e
Codd |o-22 Vryar, |75 P2 || 7y Tl e
| Peuds | Dark By | | 3 I N

S i o T 27 R B | |5 -
—— T ['7 N . - -

E5TA 50/ malirtd 259

‘ NC(Fﬁ—co‘"’RA'TIED,
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SCS=3VILI~L3sL Ushe UEFMM ML Ve, ALIULUL Vo
SOIL DESCRIPTION SALCOEERATION seRvce
- Soil type | .. FileNe.DRDT7A
A Des-Bee -T2 ve [Mives Da‘elz/sf,, BLAtszn |Sopto.
Classification . ' : o
Location - pad Ce o oo le - e i [M:Mﬁ; _PAJ )
Climate .o

Noveg (orcion) Poy) , PAakbThrish ooressas
Parent material (= /) yivm Lrom Sandstone cnd shele
Physiography, ’ , ,
Relief | Orainage Salt or alkali
Elevation =g 3 s— . £ s /7| G water- . | Stoniness
Slope %6 -202 & - | Moisture i
Aspect - | Root distrib. %Clays -
Erosion | % Coarse fragments * % Coarser than V.F.S:¢
Permeability ’ '
Additional notes
Samples : : ,
PR2 (2lol 0-)3" Swhee S T~
7 A T e
DD [220( 2/~317 Dark sos/ PO T L ] =
D&D /230l 3 4o £7 Ceflowin] ]
Cellwyivm
SThee AboctHS Lovs 4 15~ Jacw
* Control section average - K
. ' >
: Color Consistence - o %Ji -‘
. Reac- (Bound-| R cic | A A
Hotizon | Depth — Texture {Structure : g-| DicT-
] e Moist | Dy |Moist| wet [ U0 | | | Coad
- Soil mafeerd | 10VR Wy- g _ 1Z5Elc- lo
_ 1 | 7.5 12c|e-# %
. Dork vellowish . — e,
/% O3 |“TRavel Pt | L MRIso | | T ok el Bem] B
R " '5/“{02—/_)«4 /OYA Y -7, S 5//' A NS ;ﬁ,l S
vricee. ; s - - -, -
1 A G iy B A N I 1 L A P sl O
s [ PR, 741 alrr jo7
il R o Lo et B DY =11 LA 2 B i e
' | rov4 Y/y-4 | - , ‘ 25 5%
3/ : Do ol 1 % ‘ £7 1 _ /0 Co _
7 el n
___C 15 Pr C‘a//vvfw;/ﬁ;// blh-x - Bﬂ:? P L<L O/y 5” ﬁ 7/ S&‘ 35-
So-snd 3007> K S‘MJ/ /oc.-m Sptow /o)r'—’uj'"
2 (Mot ameanT5| c.o—c.l/ﬁr':n-qdmu.]} |
INGORRORATED

DIV OF Ol GAS & MiinG



T ' UeSe ULETVRE MERE Vil AANIUGU L b Uste
SOIL DESCRIPTION SOIL COKSERVATION SERVICE
Pk FileNo. D&S2. 758
A oae’er. B0 - - .-
ea es-bee - nes Date /,Z,, 5‘1”“{” Stop No.

Classification

Location 27.,7A end A

4

Climate

N.veg.(orcrop) 2. ) s 7

Pareat material <7, , [ o Torw 5 4 bale raa, /
Physiography_ ’ 4 ' :
Relief ‘| Drainage Salloralk'ali_
Elevalict, 75 6~ Lant Gr, water | Stoniness:
Slope 16 0 rly fovel Hoisture -
Aspect © | Root distrib. %Clays
Erosion ]‘% Coarse fragmenls * % Coarser than V.F.S. *
Permeability ) . S
Additional notes , : 4 o ' ) . } _
zf’ s !f ¥ E ES ' . N C -
Yx _e,A_l_ A, -—7%5.-’73»-{' reck. _
7| C / VA’ n
=& Ca//uw'f/ Mz)(e/n'v/ - o
TS d 7l Bedreck
* Control section average
Color Consistence Rea;: Bound R.;‘;_ R -
Hofizon | Depth r V — Texture {Structure— SaCT |E0UNC Aeed | Aol >
: ' Ory Moist L Dry | Moist| Wet tion | ary f:x 2 e Coef
. 0] . - ZO 70
' / d N | .‘-’*'.ﬂ
LN N0L | ATived |asphodt cood, moodorbe alnd Hoeds ‘ =
] fededs °"°""’J‘ vol | 5 23 ’
| o Loy Y- S5 _al 1) 5
C T | s (O 12| o |51 | F1 |57 |en| VS| ‘
AT | IS
- P - 3 -
R I3 ”"J LsToml foadric A ‘ _
- Ll ras
WC 10-7 | ecersm Cho l A
- fc<te
c:éAL
"z s .
de'("/”‘-/ malfer!af /s j///ﬁ. DAL 1R A
1hcokPORATED .
i i
MAR 05 2002

DIV OF CIL GAS & MitlRG




UeSe ULINN e MLits Wi, UL ULLI un-

JILISeJ0ILS«2326
’ . V. 5.
SOIL DESCR[PTION SOILCOHSER ATIO SERVICE
(iltyee B : . FileNo.DRATBA
- 0 ) |8y . :
2 Pes. Bee- Dawe-ﬁ/nc;- - 0ate (38 /sy | .1 prs | Sep No. 2
Classification : . L

Location

Parent material /. //oviiym //-;r}n < PP

Physiography. C’awn/m s/ J__gll Slewpe o Aa_e_/_(

Relief V s7ac o 4, Drainage v Saltoralkah

Elevatiog 765D Lecs Gwater . Stoiness

Slope Y0 -802 ofF e dae | Moisture

Aspect o~ oo | Root distrib. : : : %Clay‘ :
Erosion - 'A% Coarse fragments * % Coarser than V.F.S:
Permeability ' '

Additional notes

.D_B.D_LZ "/ol 2-32 " Berm T
STIRETY A e ._
sz \aa;:l /( '509,.1_ ?’.\ L ..:6_.._\

pﬂD [1250/ 3-20fecel” I
. : 7 vide. WV Rty A b
- - e }‘:L/‘-;- . yCo //0&&14/
e, i
* Control section average 7.
o Color | Consistence Reac- | Bound R7° P ' s
Hoiizon | Depth [ : — Texture [Structire— et ) ol °
o oy Mot | Dy |Hoist| wet | 0 | 3 S| Cod
frr oA T | (oYAY, 3, _ eealc A{#1 |s07. .
dark brown 3 55 | : s +
Betm 0'3 . M)ﬁei—‘&olh‘.g" L Vm 60 F’) S? E/’ cw 5t Q"
| Brron soibue 1074 9, | AR R
: : Soil o d . 3 ‘/ h’m‘ S5 ’l $Cs ~
AG 03 |othwint By N L ssic |SA | Ft)sp | E1|Ew ’/05 ' ﬁ-z’l-
Paricyelbess f 4/ o 4 [X] {200
: 3 - brecn /oYA //’ /‘ L~ | SH- s5 /' 15C c2Z
AC Qapr CLolluviom /A s : SL . &// Le F/ SP &7 é?;
PEITT M | Read granel : g 5t
& %4 " 5L : ¢ Lirarr9”
cdveredl by 2-370h asphurr
- | INCORPORAITED
AR 250——
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- Soil type

SOIL DESCRIPTION

Vede Wit

SOIL COHSERVAT!OM SERVICE

Tves et L et MM W

FileKo.DAD 79

Dale//l

%, 2 pasen | w10,

Area De—jh /2 ce-ove fFlnes

C!assxf cation

N. veg. (or crop)

(eps o/ /l'/c-. cn Me.

l Climate

Parent material selsTon .
Physiography _ .
Relief 1) S/ e e | Dratnage | Salt o alkali

Elevatin . 72 g5 A.J" Gr. water | Stoniness

Slope Hoisture -

Aspect - | Root distrib. %Clayr

Erosion [ % Coarse fragments * % Coarser than V.F.S. *
Permeability

Additional notes

fe DBD /2{01 0»/2,4../'

s7e Coal
* Control section average )
- ‘ > |
, Colot Consistence : o - P
Hotizon | Depth | - — Texture [Structure f:ie::f Bgt&nd- 2‘,:‘;‘ f‘;f Coal
: Oy Moist ) . Dry | Moist| Wet ety i
T, : ' , Hne b S0 Fires
WhsTe FT 2 S 6~ r : Z:? % 2o -
Coel P20 Phack /oA 3// s4 - oH L |VFA w 7.3 7.%::» I R ‘

INCPRPORATED
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SOIL COKSERVATIO’{ SERVICE

SOIL DESCRIPTION
Dol type | File Ko.D/% p‘r/c
Area p&é‘ /3&3 Dove /7/ nes ‘Date /%ZVO, ﬁ leflo{ Stop No. . o
Classification .
Location /‘aﬁoLQ?rff7e_ ARench inside of cerve yn r‘aou:/

N. veg. (or crop) '

] Climate

Parent material ~Z o a / < wmg lo/)

Physiography :
Relief &, fag | Dratnage Salt or alkali
Elevatin 2“4 2.2 ,4.] Gr. water . | Stoniness
Slope Moisture ;
Aspect - .| Root distrib. % Clay * .
Erosion | % Coarse fragments * % Coarser than V.F.S;*
Permeability S - S
Additional notes
s : - -
D6D /9—70/ D =/2 Leed
' xanl o/ and yo e
Jzﬁ.meo/ Y4 ¢ Fee?

_X&&udz_‘r_é&m_gi/gzn/
__Setlmalerie/

Vad
. oo T 55 T foms v L2 K'PJ*
S * Confrol section averag:.;2
Zg\ﬁ. Cotor , Consistence Reac- |Bound R)"’ Rost %
Hotizon [~Depth | - — Texture [Structure, el | Becée | Bee
| g e Moist | Oy |woist| wet | 10 | A LSRR el
_ 2-4! 710G | /it 30 qr
-. J|we A AN {7s &l SR,
wellomg| 'S ket 5o PR3P WP lpw|TE | e
—~2 H{Paris c/ﬁbl:} q i 25¢ .
e L%é.,”m.y:.sa/ oV S SH-1PR-1 55 N o |, |2S m
36 |G B o/ (Lo |p1 |5P ch | 5%
4 E | .
el AT, oA e | fEE
WC2 |62 | Conl Boci< 7 |osex | . g |5 57} § s
20" | BB | SyA Zrs/ , : 1771 25.6- 15¢-
) — M)‘tu’s} / ~l ] F/“ SS —C.o|
Mxe 312 |breen 2.5/, L-Cllom|H VEI | 5P 2 e JOcCe
mMiXed ¢ q{ :
WJS‘)I .’asl ..’_c‘
~|INCORPORATED
! WSROI
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SOIL PROFILE DESCRIPTIONS FOOTNOTES

' Soil Series, and_Soil Classification aecordmg to current NRcs information.  Soil dass:ﬁczhon based on Keyg to_Soil Taxonomy,
7% edition (Soil Survey Staff 1996 ).

2 Horizon and Depth based on site-specific canditions at the sample location.

3 Texture and texture modifier abbreviations:

S Sand SCL Sandy Clay Loam CB  Cobbly GR  Gravely

LS Loamy Sand CL Clay Loam CBV Very Cobbly GRV Very Gravely

SL  Sandy Loam SICL Sity Clay Loam CBX Extremely Cobbly GRX Extremely Gravely
L Loam SIC  Sitty Clay CN  Channery SH  Shaley :

SIL.  Silt Loam Cc Clay CNV Very Channery SR Stratified

St Sitt : CNX Extremely Channery

4 Color, Dry and Moist Munsell Soil Color Chart, 199¢ Edition.

*  Structure: Grade Size Type strvelorefess
W Weak VF Very Fine PL Piaty
M Moderate F Fine GR Granular OM Messive
S Strong M Medium SBK Subangular Blocky .. .
CO Coarse ABK Angular Blocky 056 S”'7/° 7ram

VCO Very Coarse ‘PR Prismatic
‘ w assrve Weak Massnve

gle Gxaine_d
¢ Consistency: Dry Moist - Wet
: LO Loose LO Loose ~ NS Non Sticky
SO Soft - VFR Very Friable - 8S Slightly Sticky
SH Slightly Hard ~ FR Friable S Sticky
H Had - Fi Firm VS Very Sticky
VH Very Hard VFl Very Fim NP Non Plastic
EH Extremely Hard EFl - Extremely Firm SP Slightly Plastic
- P  Plastc
VP Very Plastic
7 Roots: Number Type
Very Few ' VF  Very Fine
Few . F Fine
Com (Common) M Medium
Many CO  Coarse

Roots are described in terms of a specified size (type) and quantity (number). The size classes are:

Very Fine: Less than 1 mm in diameter

Fine: 1 to 2 mm in diameter

Medium: 2 to 5§ mm in diameter

Coarse: 5 mm or larger in diameter

Roots largerthan 10nunmdiametermybedesuibed separately.

Quantity dassesormotsaredeﬁnedmtennsofnumbersofeadlszeperumtarea—1 square centimeter for very fine and fine
roots, and 1 square decimeter for medium and coarse roots. All roots smalier than 10 mm in diameter are described in terms of th
following quantity classes: .

Few: Less than 1 per unit area of the specified size »
Common: 1 to 5 per unit area of the specified st . )
Many: More than 5 per unit area of the speciied size INCORPORATED
Roots are described as to number first, and type second. '
' MAR 05 2002
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8 Rocfk Fragments: All roc k fragment percentages (% by volume) are taken from the field soil profile descriptions.
6 eologic modifier types (gravelly, channery, etc.) are aiso taken from the field soil profile description forms for each sampiled

profile.
* Reaction: Effervescence

EO
SE
EM
ES
EV

YHorizon Boundaries:

Non-Effervescent

Slightly Effervescent :
Moderately Effervescent
Strongly Effervescent
Violently Effervescent

Distinctness

A Abrupt (<2 cm thick)

C Clear (2 to 5 cm thick)

G Gradual (5 to 15 cm thick)

D Diffuse (>15 cm thick)

Reaction pH
Str. Acid Strongly Acid 51-55
Mod. Acid Moderately Acid 56 -6.0
Sl. Acid Slightty Acid » 8.1-65
Neutral Neutral : 866-73 -
Mild. Alk. - Mildly Alkaline 74-78
Mod. Alk. Moderately Alkaline 79-84
Strong Alk. Strongly Alkafine 85-90
Very Strong Ak, Very Strongly Alkaline >8.0 '
Topography ' . ’
S  Smocth (the boundary is a plane with few or no imegularities)
W  Wavy (the boundary has undulations in which depressions are
wider than they are deep) :
| Imeguiar (the boundary has pockets that are deeper than
they are wide) ’ .
B  Broken (at least one of the horizons or layers separated by the

boundary is discontinuou; and the boundary is interrupted). .

INCORPORATED
HAR 85 2002
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Exhibit 618-8 Texture Triangle and Particle-Size Limits of AASHTO, USDA, and Unified
Classification Systems.

&
& %
E Y AVAVAVAVAVAVAVAVICL
A TAAT A
CJ sandy’\/\/\/\
clay FAWAN /\,/\

\/ G2y, loam /\/clay loam’/ \
sandy ) WA WAwA . A\

% i 4
0
ﬁ&%‘\
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