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1.0 INTRODUCTION AND OBJECTIVES

A detailed Order 1-2 soil survey was conducted during June 1988 on the entire permit area for
Idemitsu Alaska, Inc.’s (IAl) proposed Wishbone Hill surface coal mining project northeast of
Palmer, Alaska.

The basic objective of the field investigation was to map and sample the soils of the Wishbone Hill
proposed permit area in sufficient detail to characterize their physical and chemical properties and
depths to which they may be salvaged as a source of topsoil for mine reclamation purposes. This
task included an estimation of the volume of topsoil within the “A” and “B” horizons which could
be salvaged and re-used to facilitate reestablishment of vegetation on the mine site. For this study,
both the “A” and “B” horizons were evaluated in an attempt to increase the depth of salvageable
topsoil material and ultimately enhance reclamation efforts. Thus, the site-specific characteristics
of the soil that may influence soil salvage stockpiling and redistribution were inventoried. This
inventory entailed the following:

e Determination and delineation of soil series and soil mapping units

e Sampling and description of representative horizons of each soil series or series variant for
chemical and physical characteristics

e Interpretation of the analytical results and site specific characteristics to determine depth,
volume, and suitability of soils for topsoil material

This report presents all field and laboratory methods used in the study as well as:

e Soil maps delineating all soil mapping units

e Mapping unit descriptions

e Soil series descriptions
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e Chemical and physical data

e Recommended topsoil salvage depths for each soil series and soil mapping unit

e Soil suitability ratings, by soil horizon, for each mapped soil series

The following section presents a detailed Scope-of-Work (SOW) which was implemented for the
Wishbone Hill soil resource assessment soil survey.

The methods described in Section 2.0 are all standard methods for detailed Order 1-2 soil surveys.
All procedures and methods are in accordance with current state-of-the-art soil survey methods for
Alaskan coal mining projects. They comply with and exceed the specific requirements set forth in
the Alaska Surface Coal Mining Control and Reclamation Act and the Division of Mining's Surface
Coal Mining Program requirements. Furthermore, all technical specifications are in accordance
with the standards for the USDA-SCS National Cooperative Soil Survey.

2.0 SCOPE OF WORK

2.1 Review of Existing Information

All existing soils and related discipline information for the general study area was compiled,
reviewed, and evaluated as preparation for initiation of soils field work. This review included all
previous soils and surficial geology information for the Wishbone Hill area as well as the Soil
Conservation Service (SCS) soil survey for the Matanuska Valley Area (1968), and the recently
completed but unpublished soil surveys for the Yentna and Susitna Valley Areas.

All previous soils information (soil mapping units, soil series descriptions, sampled pedon
descriptions, laboratory data to the extent available, and interpretive data) was reviewed for
familiarity purposes as well as technical adequacy.

Meetings were held with Dr. Chien-Lu Ping (University of Alaska Agricultural and Forestry
Experiment Station) and Mr. Mark Clark (SCS, Palmer) in order to discuss soil issues pertinent to
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the study area. Mr. Clark is the SCS soil scientist most familiar with the study area, and is in the
process of revising and extending SCS information of the Matanuska Valley. Dr. Ping is
considered the foremost authority on Alaska soils and has reviewed previous soil and reclamation
baseline reports for proposed Alaska coal development projects.

2.2 Meeting with Alaska Division of Mining

An initial scoping meeting was held in Palmer, Alaska on June 17, 1988 with Mr. Sam Dunaway
(Division of Mining) to discuss the general components of the soil inventory program. A second
scoping meeting was held on June 22, 1988 with Ms. Carol Pahlke (Division of Mining) to again
discuss the general soils inventory program plans and objectives. Items discussed included: data
review and evaluation, Order 1 soil mapping, soil sampling, profile descriptions, soil laboratory
analysis and report preparation.

A second meeting with Dr. Chien-Lu Ping was held on June 22, 1988 in order to discuss the
specific list of soil analyses to be performed on sampled soils from the study area.

2.3 Soil Mapping - Order 1 and Order 2

Mr. Jim Nyenhuis (JN) mapped and sampled soils at the Order 1 level of intensity for most of the
1353 acres of the proposed Wishbone Hill Coal Project permit area. All project disturbance areas,
with adjacent reasonable buffer zones, were mapped at the Order 1 level. All remaining areas were
mapped at the slightly less detailed Order 2 level. The purpose of the survey was to insure that
salvage of all suitable topsoil in areas to be disturbed by mining will occur. Therefore, those
site-specific characteristics of the soil that may influence soil salvage, stockpiling, and
redistribution were emphasized.

All map unit and soil profile descriptions were described in accordance with current SCS methods -
National Soils Handbook (July 1983), updated Soil Survey Manual chapter revisions (1982-1984),
and Soil Taxonomy (1975, and as amended through 1988). Order 1 mapping units consist
primarily of soil consociations (one soil type) with some soil complexes (two or more soil types)
where it is impossible to cartographically accomplish soil series separation at the base map scale.
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Taxonomic units are phases of soil series, series taxajuncts or series variants. Phases of soil series
were based on inherent soil characteristics as well as factors important to soil suitability, salvage,
and reclamation potential. Map unit component percentages, and the percentages of major soil
series inclusions, were generated during the mapping phase. The slope percentage categories used
for the map units emphasized soil suitability and machinery salvageability limitations. All
boundaries of mapping units were plotted in the field on the base maps utilized for soil mapping.

All map units were delineated as specified below:

1)

2)

3)

4)

5)

If soils were dissimilar (i.e., highly contrasting in physical and/or chemical properties and/or
depth of suitable soil), consociations of a minimum size of 1 to 1.5 acres were delineated.
Spot symbols were used, as appropriate, for contrasting soil types which comprise less than
one acre. Dissimilar soils on Order 2 areas were delineated based on a minimum size
of five acres. Spot symbols were also used, if appropriate, for contrasting soil types which
comprise less than five acres.

If soils were similar (i.e., low contrasting in physical and/or chemical properties and/or depths
of suitable soil), consociations of a minimum size of two to five acres were delineated.

Map unit descriptions included the site specific percentages of the soil series components
found in each mapping unit, as well as the percentages of major soil inclusions, and reflected
the site specific conditions (ranges, variability, associated competing soils) of the study area.
All map units were correlated with existing SCS map units and soil series, where possible.
Where soils were significantly different than established soil series, these soils were classified
and described using variant, taxadjunct, and phase terminology.

Definitions and limits for the terms: phase, consociation, complex, similar, and dissimilar
were used as described in the National Soils Handbook (July 1983).

Furthermore, each map was fully described and the following items addressed:

map unit symbols

map unit name
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e major map unit components and their percentages

e major inclusions and their percentages

e slopes

e physiography type

e erosion hazard from wind

e erosion hazard from water

surface runoff

As an additional product, JN provided MMC-IA with a complete and legible field notebook that
describes the soil characteristics (in an appropriate method of field notation) for each hole that was
dug during the basic soil mapping phase.

JN believes this additional product was necessary for several reasons. It provided survey-area-wide
data beyond the standard point specific sampling data. This information is valuable for establishing
a site specific range of characteristics for all soil series mapped on the study area as well as for more
specific topsoil volume calculations based on percent inclusions as well as major map unit
components. It also provides a written record of all field work that can be utilized in any
subsequent field reviews initiated by MMC-IA or the State of Alaska regulatory personnel. All dug
holes were appropriately numbered in the field book and plotted on the base map.

Map units were delineated on a 1" = 500" base map. The legend on the map included all map unit
symbols and appropriate component soil series names, soil sample location numbers, as well as

recommended soil salvage depths.

2.4 Soil Sampling and Profile Description
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All soil taxonomic units (including organic soils) appearing in the soil survey legend were
described and characterized. The number of samples per taxonomic unit adequately characterized
each map unit.

Component soils in consociations and complexes were sampled a minimum of one time each. All
major inclusions in consociations and complexes were also sampled a minimum of one time each.
Rock outcrop, disturbed areas, reclaimed areas, and "water" (Moose Creek riverwash) were
described but not sampled. Additional composite samples were taken to provide information on
spatial variability.

Sample sites were located where they represented the map unit. Transition zones between map
units, road edges, fence rows, or previously disturbed areas were avoided. Sample sites were
placed so that they represent the entire permit area.

A profile pit at each sampling site was excavated by hand. The profile pit was excavated by spade
to approximately 25 inches. This was generally sufficient depth to expose the solum (A and B
horizons) and some of the substratum (C horizon). Below this depth, samples were taken by means
of a 3-inch diameter hand auger.

As sampled by hand auger, each profile was described and sampled to a minimum depth of 60
inches or to indurated bedrock or clay shales, whichever was shallower.

The major soil horizons (O, A, E, B, and C) were separately described and characterized. All
horizons were sampled and analyzed. A two-quart sample was retained for each specific sampled
horizon. Subhorizons greater than about 6 inches occurring within any major horizon were also
separately sampled and analyzed. Subhorizons less than 3 inches thick were combined in the
sample with the adjacent horizon which they most closely resemble. Where a major soil horizon
was more than 18 inches thick in the lower part of the profile or more than 12 inches thick in the
upper part, these horizons were subdivided and sampled separately.

In addition, the following information was described on standard SCS "232" field soil profile
description forms for each soil at the respective sampling location:
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e vegetation

e erosion condition

e parent material

e slope

e relief

e e¢levation

e physiography

e aspect

e permeability

e drainage

e depth to groundwater (if encountered)

e moisture

salt and/or alkali

The following were also described for each horizon of the sampled pedon:

e depth

e color (Munsell color - dry, moist, and crushed if necessary)
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o texture (fine earth, and coarse fragment modifier)

e structure (grade, size, type)

e consistency (dry, moist, wet)

e roots (number and size)

e clay films (number, thickness, occurrence)

e coarse fragments (gravels, cobbles, stones, boulders)

e mottles (number, size, distinctiveness, color)

boundaries (distinctness, color)
A legal description was recorded for each sampling site and included as part of the profile
description in the technical narrative. The sampling location was plotted on the soil survey map

and staked and flagged in the field.

2.5 Laboratory Analysis

All soil samples were sent to the Colorado State University Soil Testing Laboratory (CSU) for
standard soil analyses as outlined below, and presented in Table XI-1. These parameters included:

e pH (1:1 water and saturated paste)

e EC

e Saturation Percent

e Texture (including very fine sand)
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e Organic Matter Percent (reported as organic carbon)

e Coarse Fragment Percent (field determination)

e SAR (if pH >8.4)

e Calcium Carbonate Percent (if pH > 7.0)
Fertility assessments including nitrogen (nitrate, ammonium, total), Cation Exchange Capacity
(CEC) by ammonium acetate, and phosphorous (P) by Mehlich 3 were analyzed for selected
representative samples.
In addition, E, Bhs, and Bs horizons of Spodosols were also analyzed for iron and aluminum
(sodium pyrophosphate and citrate-dithionate). All sampled Oe organic horizons were analyzed

for organic matter (weight loss on ignition), pH, and total N.

The specific list of soil analyses to be performed was discussed with Mr. Sam Dunaway and Ms.
Carol Pahlke of the Division, and subsequently reviewed by Dr. Chien-Lu Ping.

2.6 Evaluation of Soils for Reclamation Potential

The soils and parent materials on the Wishbone Hill study area were rated for suitability based on
criteria derived from discussions with the Alaska Division of Mining, the Soil Conservation
Service, and Dr. Ping as well as reference to standard western coal mining topsoil suitability
criteria. Suitability criteria specific to the Wishbone Hill project are given in Table XI-2. Because
project area soils are very low in salts (electrical conductivity - EC), sodium content (the dominant
component of Sodium Adsorption Ratio - SAR), calcium carbonates, and other parameters that can
be unsuitable in other western states, only those parameters which are specific to suitability of
Wishbone Hill soils are listed in Table XI-2.

An unsuitability criterion for pH of less than 4.2 was established based on discussion with Dr. Ping
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(MMCI Memo WH-003, June 23, 1988). He recommended pH 4.2 based on his experience with
soils in the Palmer, Alaska area. He considers a soil with pH 5.0 to be a good soil in this area.

Slopes of greater than 50 percent are considered to be too steep for salvage based on the inability of
equipment to operate safely on the slope. This limiting slope percent was determined based on
discussion with reclamation personnel at various mines in the western states.

Recommended topsoil salvage depths were generated for each soil series mapped on the project
area. A salvage depth for each mapping unit was obtained from the individual soil series salvage
depths weight-averaged for the percent of each map unit that they comprise. Topsoil salvage
depths were generated for each soil series based on average depths to the suspect parameter or
average soil profile depths (if the entire profile was suitable) across the study area. All stated
threshold levels were used as a guide for topsoil evaluation. In some cases, individual factors
changed the significance of a particular parameter. Any modification of the evaluation process was
accompanied by appropriate rationale and support data. The projected salvage depths were
developed in consultation with McKinley Mining Consultants personnel. The topsoil evaluations
relied on the field descriptions of each soil series and mapping unit as well as extensive laboratory
data generated by the study. Each map unit was given a salvage depth recommendation that
represents suitable rated material. Unsuitable rated material was not recommended for salvage.

These suitability evaluations, based on averages across the study area, were used for topsoil
volume (Acre-Feet/Acre) determinations which are presented in Section D of the Mine and
Operation Plans of the permit application. These calculations present volume of topsoil in acre feet
for each soil map unit present in projected disturbance areas. Composition of the mining area, in
acres and percent of total, of each map unit was also developed. A brief statement of soil
limitations for each map unit was prepared.

3.0 RESULTS AND DISCUSSION

3.1 General Nature of the Study Area

3.1.1 Climate
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The climate of the Wishbone Hill study area reflects the combined influences of latitude, nearness
to the ocean, and the presence of nearby mountains. The following material is taken verbatim
from Ping (1987). The area has a mixed continental and maritime climate. Moist, warm air from
the Pacific Ocean to the south brings in snow in the winter and rain in spring and summer. In
nearby Palmer, the MAAT is 1.3C, with extremes of 33 and -40C. The average maximum daily
temperature reaches 19C in the summer when the day length is long. The average minimum daily
temperature is usually below -5C in the winter. The MAP is 380 mm. Precipitation increases
through the summer months to a maximum in September. Average annual snowfall is 137 cm.
Snowfall generally starts in October and peaks in both December and March. In addition to
intermittent strong winds, mid-winter temperature fluctuations in the freeze-thaw range are
common, thus snow cover can either be blown away by wind or melted away by winter rains. The
average number of frost-free days is 108 at the OC limit, and 135 at the -2C limit based on air
temperature (Ping 1987). The MAP of the Wishbone Hill area, in comparison to Palmer, should be
slightly higher.

The soil temperature regime of the study area is "cryic" and the soil moisture regimes include "udic"
and "aquic". A discussion of wetland (hydric) soils which have an aquic soil moisture regime is in
Section 3.3.4. Permafrost does not exist in the study area, but seasonably frozen ground can occur
in kettle holes and basins within glaciofluvial outwash areas as well as slight depressional areas on
upland glacial till areas (Moore 1988).

3.1.2 Geology

The Wishbone Hill area lies in a zone of moderately deformed clastic rocks of Tertiary age, ranging
from claystone to conglomerate. Prominent formations include the Chickaloon, Wishbone, and
Tsadaka. Wishbone Hill is a conglomerate-capped synclinal ridge that extends from the former
Premier mine on Moose Creek northeastward about six miles to Eska Creek. Bedrock is largely
concealed by Quaternary glacial and alluvial deposits, which cover all but the steeper slopes
(Barnes 1956). As such, soils are developing in the glacial and Holocene deposits and not in
weathered bedrock.
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3.1.3 Geomorphology

The Wishbone Hill area is a prominent topographic upland within the lower Matanuska Valley. It
is separated from the Talkeetna Mountains to the north by a broad valley drained by tributaries of
Moose and Eska Greeks. Sharply incised valleys of Moose and Eska Creeks comprise the west and
east sides of Wishbone Hill. On the south, it is flanked by a broad undulating sand and gravel
glacial outwash surface about 700 to 800 feet in altitude. The main Wishbone Hill upland is
underlain by very gravelly, sandy loam glacial till. A surface mantle of wind deposited loess
overlies both the glacial outwash and till surfaces. This silt loam material, about 18 inches thick, is
derived primarily from fluvial deposits within the upper Matanuska River Valley. The surface
mantle also contains a small admixture of volcanic ash. Although the silt loam loess has a high
inherent wind and water erosion hazard, no significant erosion was noted on the Wishbone Hill
upland or at any of the soil sample sites.

The convex upland position of Wishbone Hill and the very thick, very coarse glacial deposits both
contribute to well drained conditions on the study area. Buffalo Creek is the main drainageway on

the upland and is narrow and generally without bordering lowland areas.

3.2 Soil Survey Maps

Ten soil types (series, series variants, taxadjuncts, and soil subgroups) were mapped in eleven soil
map units. Four miscellaneous map units (Rock Outcrop, Disturbed Land, Reclaimed Land, and
Water) were also mapped on the study area. The distribution of each map unit on the study area is
provided on a 1" = 500" scale topographic base map included as Plate XI-1 accompanying this
report. A complete legend, which identifies all mapping unit symbols is provided on the map as
well.

Typical soil profile pedons (soil sample locations) are also denoted on the maps, as well as all 157
soil profile description locations. A List of Soil Profile Descriptions is provided as Table XI-3.

3.3 Soil Characterization and Classification
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3.3.1 Soil Horizon Nomenclature

In 1982 the Soil Conservation Service adopted a new system of soil horizon nomenclature (Guthrie
and Witty 1982). All soil series being mapped within ongoing soil surveys would be revised
before publication. Published surveys (such as the 1968 Matanuska Valley Area Soil Survey which
includes the study area) would not be revised. All soil series that were mapped on the current 1988
Wishbone Hill soil survey had been mapped elsewhere in Alaska since the 1968 Matanuska survey
and therefore had been revised by SCS. This provided up-to-date series descriptions that did not
need horizon nomenclature revision before comparison to the site-specific Wishbone Hill soils
could be made. Soil horizon nomenclature was not a problem on the Wishbone Hill survey and
easy comparisons could be made between soil series mapped on the Wishbone Hill study area and
those same or similar series mapped and described in other parts of the Matanuska-Susitna Valleys
areas.

3.3.2 Soil Series Correlation

All Wishbone Hill study area soils were correlated with existing SCS soil series criteria. Current
soil series descriptions, "Form 5" (SOI-5) Soil Interpretation Records, and all available soil
laboratory data were obtained from Joe Moore, Assistant State Soil Scientist for Alaska.

SCS is in the process of revising the taxonomic classification of Spodosols and when revisions are
finalized in the next few years, the classification of Wishbone Hill soils could change. However,
as Dr. Ping has said (Ping 1988), this survey only needs to be responsive to the soil taxonomy
currently used, and not worry about probable revisions.

In addition, several specific issues came up concerning Wishbone Hill soil classification. Does the
dominantly silty loess mantle on Wishbone Hill contain volcanic ash, and if it does, how much?
How deep do the spodic horizons go in these soils - lower than 10 inches? These are questions that
affect soil taxonomy and SCS will attempt to answer these for themselves when they re-map the
Wishbone Hill area (they originally mapped it as part of the 1968 Matanuska Valley Area Soil
Survey) in the near future. Reference should be made to the lengthy discussion in each soil's range
of characteristics discussion (Appendix 11-A) concerning these and other soil classification issues.
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3.3.3 Prime Farmland Status

No soils on the Wishbone Hill study area meet criteria for prime farmland soils (Moore 1988).

3.3.4 Wetland Soils Status

The presence of wetland soils is one of three diagnostic environmental characteristics used to
determine the presence of wetlands. Wetland soils are soils classified as "hydric" or that are
associated with anaerobic soil conditions.

The Soil Conservation Service (SCS 1987) defines hydric conditions as when the soil in its
undrained condition is saturated, flooded, or ponded long enough during the growing (frost-free)
season to develop anaerobic conditions that favor the growth and regeneration of hydrophytic
vegetation. Features frequently associated with hydric conditions include:

1) Aquic moisture regime, as defined in Soil Taxonomy (Soil Survey Staff 1987),

2) A deficiency of oxygen at or near the surface during much of the growing season, or

3) Flooding or ponding of long duration during the growing season.

SCS distinguishes between soils that consistently display hydric conditions and those that may
exhibit hydric conditions. The Army Corps of Engineers (COE) defines wetland soils as those
soils that are either on the SCS list of hydric soils (SCS 1987) or display hydric conditions upon
field examination.

Wetland soils are classified into either organic or mineral groups. Organic soils are called histosols
and develop under conditions of nearly continuous saturation and/or inundation. For this study
area, all organic soils are considered to be wetland soils.

Organic wetland soils are commonly known as peats and mucks. Organic matter requirements vary
with taxonomic category. Generally speaking, histosols must have between 20 and 30 percent
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organic matter in the surface 8 to 24 inches (depending on clay content).

All wetland soils other than histosols are mineral soils. Mineral soils range from clayey to sandy
and vary in color from gray to red. Mineral wetland soils are those periodically saturated for a
sufficient duration to significantly impact soil chemical and physical properties. They are usually
gray, mottled immediately below the surface horizon, or have thick, dark-colored surface layers
overlying gray or mottled subsurface horizons (Environmental Laboratory 1987).

Three soils characterized in the field during the detailed Order 1/2 Wishbone Hill Soil Survey meet
criteria for wetland soil status:

e Terric Cryosaprists (Map Unit D)

e Lucile (a component of Map Unit F and I)

e Torpedo Lake Variant (a component of Map Unit B)

Terric Cryosaprists was not classified to the soil series level because SCS has not set up series
names for this soil subgroup. Terric Cryosaprists are hydric soils because they meet the criteria for
Histosols, organic soils indicative of wet conditions. Lucile (Sideric Cryaquod) and Torpedo Lake
Variant (Humic Cryaquept) are hydric soils because they have "aquic" moisture regimes which
indicate the presence of a reducing regime that is virtually free of dissolved oxygen due to
saturation by water.

Although all three soils are hydric soils, only Terric Cryosaprists appear in this situation to be
indicators of potential wetlands. Only one small area of Terric Cryosaprist soil exists on the
Wishbone Hill project area. This area, immediately adjacent to Buffalo Creek, supports some
hydrophytic vegetation in a narrow zone; however, detailed analysis of the vegetation component
(see Chapter VIII) indicated that the area is not a true wetland.

Both Lucile and torpedo Lake Variant (TLV) meet hydric soil status for atypical reasons, and do
not support vegetation unique to wetland areas. Lucile soils have a surface mantle of about 18
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inches of wind deposited loess (with a small admixture of volcanic ash) over very gravelly glacial
outwash. The upper two feet of the soil profile freezes during the winter and then thaws from the
surface downward during May or as soon as weather permits. As the thaw progresses downward,
the saturated zone above cannot drain and becomes a seasonally reduced zone due to a perched
saturated condition. The Lucile soils are found in kettle positions within the large eskers found in
the S 1/2 of Section 27, and in most of Sections 34 and 35, T19N, R2E. Soil mottling is found
close to the surface and meets criteria for hydric status. As soon as the thaw is complete, the soil
water freely drains through the coarse sand and gravel substrate, and the soil becomes well drained
for the remainder of the frost-free season. The soil is not saturated long enough to provide
conditions favorable for unique wetland plants. The kettles do not support wetlands even though
Sideric Cryaquods are hydric soils.

SCS soil scientist Mark Clark, (Project Leader - Matanuska Area Soil Survey, Palmer, Alaska) and
Jim Nyenhuis spent one day in the field in June, 1988, reviewing principal soils on the project
area. The typical location for Lucile (WH-62) was visited and an additional auger hole was dug
about 10 feet away from the previously described and sampled soil at WH-62. Mr. Clark verified
the taxonomic classification, and also believes the kettle holes do not have unique wetland plants
and should not be considered true wetlands (Clark 1988). He also concurred on the genesis of soil
mottling due to a seasonally perched saturated zone.

The Torpedo Lake Variant soil has a similar thickness of loess at the surface but the substratum is a
dense gravelly sandy loam till rather than glacial outwash. This soil also has mottling near the
surface that meets criteria for hydric soils. The dense, compact till is acting as the impermeable
zone and a saturated zone is perching above the till for a period of time during snowmelt. Again,
unique wetland plants are not found in these areas and they should not be considered wetlands.
The TLV soil is found in scattered areas on the upland till surface upslope from the glacial
outwash areas, and is mapped in complex with the Talkeetna soil which is well drained.

The Niklason taxadjunct soil, mapped on terraces of Moose Creek, is well drained with no
mottling and is not a hydric soil. Also, Typic Cryumbrepts which are mapped in swales and small
drainageway positions on the upland till surface are also well drained and have no soil mottling or
other indicators of hydric soils.
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3.4 Mapping Unit Descriptions and Soil Interpretations

Mapping units are depicted by map symbol, name, and slope percentages in Table XI-4, Guide to
Soil Map Units. Detailed  descriptions of each mapping unit are provided in Table XI-5, Soil
Map Unit Descriptions. These descriptions are presented in alphabetical order by map unit symbol
and include:

e Map unit symbol and name with associated slope range

e Major map unit components and their percentages

e Map unit inclusions and their percentages

e Slope and physiography (terrain) description

e Parent material type

e Erosion hazard from wind and water (descriptive term)

Additional information is provided for each major soil component of the mapping units in Table
X1-6, Soil Interpretations. Information provided in this table includes:

e Texture of particle-size control section

e Depth of profile

o Effective rooting depth (inches)

e Internal drainage

e Permeability
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e Available water holding capacity

e Rate of surface runoff

e Typical reaction class (surface/subsoil)

e Wind erodibility group number (surface layer)

e Wind and water erosion potential (I and K factor for surface/subsoil)

e Hydrologic group status

3.5 Soil Series Descriptions

The soil series found on the study area and their taxonomic classifications are provided in Table
XI-7, Soil Series Information. This table also lists the map unit number, sample numbers, and
related SCS information concerning soil series descriptions. The SCS descriptions are for the
series only, not the series variants or taxadjuncts. The soil series mapped on the Wishbone Hill
study area are established series (E) as well as variants, taxadjuncts, and soil subgroups.

Copies of the SCS Official Soil Series Descriptions, accompanying "Form 5" (SOI-5) Soil
Interpretation Records, and profile descriptions of all 157 auger hole observations, are on file at
McKinley Mining Consultants in Palmer, Alaska.

Soil series descriptions are provided in Appendix A and identify the morphology of representative
soil profiles on the study area. Series descriptions were obtained from sampled soil pits and have
been correlated with their analytical results as well as with SCS series information to the extent
applicable.

All 15 soil profiles which were sampled, either by horizon or by composite, were fully described by
soil horizon in the field and this data is presented in Appendix A. No samples were composited
during sampling of the major soils. Only three sampled profiles had portions composited
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(Homestead, Nancy Variant, and Chulitna Variant) for the reasons explained below. Based on
conversations with SCS soil scientists, Mark Clark and Joe Moore, information contained in
official SCS soil descriptions (for Homestead, Kashwitna, Nancy and Chulitna soils), and site-
specific information obtained during the Wishbone Hill soils field work, it became apparent that all
of these soils are similar Typic Cryorthods differing primarily in the thickness of the loess cap.
Homestead has a loess mantle less than 10 inches thick. Kashwitna's mantle is between 10 and 20
inches thick, Nancy Variant between 20 and 30 inches, and Chulitna Variant between 30 and 40
inches to the very gravelly glaciofluvial deposits which constitute the 2C horizons of these soils.
Each has the same major horizons and they differ primarily in distance from the Matanuska River,
the source of the loess mantle. The closer an area is to the river, the thicker the loess mantle.
Nancy Variant and Chulitna Variant are mapped in the area where the mine access road is
proposed, an area closer to the river than the mine area. Homestead is an exception due to
truncation of a portion of the solum. Kashwitna is by far the most extensive soil of this group, and
was sampled three times. Because there were no major differences among these soils' loess mantles
as detected in the field or in discussions with SCS personnel, it was decided in the field to
composite the loess mantle into one sample for both Nancy Variant and Chulitna Variant. The
entire loess mantle is suitable for salvage, and could be treated as one sample for laboratory
analysis. The method of composite sampling involved the collection of an appropriate amount of
soil material based on the relative thickness of the horizons within the composited depth (“weight
averaging™). In scoping meetings with Dr. Ping, he recommended composite sampling where
appropriate. In addition, this composite sampling resulted in some economy of laboratory expense
which was justified due to the similar nature (all of it suitable topsoil) of the loess mantle.
Homestead's loess mantle (less than 10 inches thick) was composited for the same suitability reason
in addition to the fact that there are four horizons within the top 10 inches.

It was the intent of the soils field work, at the beginning of the survey, to describe and sample soil
material down to a minimum of 60 inches. Several factors emerged during the survey that resulted
in a modification of this intent. All 15 sampled profiles were fully described (including the 2C
glacial till or outwash horizon) throughout the depth of observation, regardless of whether the 2C
horizon was sampled. The descriptions of the 2C horizons are contained in Appendix A. Not all
2C horizons were sampled to 60 inches. All major soils had at least one profile (Talkeetna had
three) sampled to 60 inches, or to the lowest depth possible before coarse fragments (cobbles)
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prevented further digging. Conversations with SCS soil scientists Joe Moore and Mark Clark, Dr.
Chien-Lu Ping (University of Alaska Agricultural and Forestry Experiment Station), as well as
information obtained in the field during the initial portion of the soils field work, indicated that the
glacial materials (very gravelly dense till and very gravelly to cobbly outwash) were unsuitable for
use as topsoil. Mr. Moore, Assistant State Soil Scientist for SCS-Alaska, commented on the sterile,
very dense nature of glacial till in southcentral Alaska that results in loss of agricultural production
once the fertile loess mantle is removed. Dr. Ping recommended an unsuitability level for coarse
fragment content of greater than 10 to 15 percent for cobbles, and greater than 30 percent for
gravels. The soil profiles described in the early part of the survey, as well as the sampled 2C
horizons, clearly had coarse fragment contents that exceeded limiting values. Discussions with
drillers on site who were routinely drilling through glacial materials supported the very coarse
nature of the glacial materials. Observations of road cuts on site also supported this conclusion. In
addition, soil auger holes were extremely difficult to dig through the glacial materials, and often
required a larger diameter auger bucket and/or a companion hole dug immediately adjacent to a first
hole so that coarse fragments could be moved sideways enough to permit continued digging. A
backhoe was not used because trails would have been required through the dense vegetation,
resulting in more disturbance than necessary to confirm the widely held view that glacial materials
should not be used as a source of topsoil. As a result, a change in sampling protocol occurred
during the survey which emphasized the sampling and laboratory characterization of the fertile
loess mantle rather than the very gravelly, sterile glacial materials. All 2C horizons continued to be
described but limited sampling occurred.

In regard to sampling thick and thin horizons, the O (organic) horizon was sampled as one horizon
regardless of thickness. Actual thickness ranged from 1 inch (WH-89) to 5 inches (Wh-137), but
most averaged 2 or 3 inches. The E horizon, where present, was also sampled as one horizon with
sample thickness ranging from 2 to 5 inches. The B horizon was sampled by major subhorizon
(Bhs, Bs, Bsg, Bwlg, Bw2g, etc.) regardless of thickness, with sample thickness ranging from 4 to
16 inches (most are closer to the low end of the range). The BC or 2BC transition horizon was
sampled as one sample, with thickness ranging from 5 to 10 inches. The 2C horizon (glacial parent
material) was sampled as one sample regardless of thickness, except for Lucile (WH-62) which is a
special case (see Lucile Range of Characteristics discussion) where 4 subhorizons of the 2C horizon
were sampled separately. The decision to sample the 2C horizon as one sample was based on the
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recommendation of Dr. Ping as stated in MMCI Memo WH-003 (June 23, 1988).

3.6 Soil Laboratory Results

The results of laboratory analysis of all soil samples collected during the 1988 soil survey are
provided in Appendix B. The results were thoroughly checked by Mr. Steve Workman, Director of
the Colorado State University Soil Testing Laboratory, before release, and have meet all CSU
internal quality assurance-quality control criteria. Jim Nyenhuis reviewed the results in detail and
then had the opportunity to show the data to Dr. Chien-Lu Ping who reviewed it and concluded that
it appeared reasonable (Ping 1988). As a result, it was decided that laboratory analysis of a 5% split
by an alternate laboratory was not necessary because the data appeared reasonable and the Division
of Mining did not request it after the Soils Scope of Work document was reviewed by them (it was
offered as an option if requested).

Laboratory results indicate that Wishbone Hill soils are very low in salts (electrical
conductivity-EC) and sodium, generally low in calcium and magnesium, and have low pH's
characteristic of Alaskan soils. Most soils have spodic horizons which are accumulation zones of
illuviated organic matter, aluminum, and iron. All soils have an acidic surface organic layer. The
loess mantle which covers the entire site has dominant silt loam texture whereas the underlying
glacial till or outwash is a gravelly to very gravelly sandy loam or loamy sand. Results are typical
for Matanuska-Susitna Valley soils (Clark 1988), with the possible exception that solum thickness
(the thickness of the soil from the surface to the base of the B horizon) on the Wishbone Hill study
area is slightly greater. Soil productivity is discussed in Section 3.8.

3.7 Topsoil Suitability

An evaluation of each soil series, variant, taxadjunct, or soil subgroup's suitability for topsoiling
has been performed. Each soil type was evaluated by individual sampled horizons for significant
physical and chemical parameters presented previously in Table XI-2. The range of characteristics
for each soil type (presented in Appendix A) was also evaluated. Recommended topsoil salvage
depths, a summary of soil suitability limitations, and topsoil quantities (Acre-Feet/Acre) for each
map unit is presented in Table XI-8.
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The silt loam (loess) material which blankets the entire study area is suitable for use as topsoil
during reclamation. This loess mantle has been deposited by wind during the last 10,000 years. It
is the dominant topsoil source on the study area. The underlying glacial outwash and till are
unsuitable for use as topsoil because the coarse fragment content is too high, especially in the
outwash material where there are few "fines" once the true outwash is encountered.

All till and outwash substrata (2C horizons) have greater than 35 percent gravels and/or more than
15 percent cobbles and are, therefore, unsuitable for salvage. The amount of gravel and cobbles in
the 2C horizons of each sampled profile is listed in Appendix A. There is one special case which
concerns "local alluvial™ materials which are found between the loess mantle and underlying
glaciofluvial materials in enclosed basins and kettle holes within esker systems in the south 1/2 of
Section 27, and in Sections 34 and 35, T19N, R2E (see range of characteristics discussion for
Lucile). These alluvial materials apparently washed down into the kettle holes and basins before
loess deposition. Coarse fragment content is less than limiting, and this material is suitable for
salvage. Map units F and | which contain Lucile, the soil with suitable alluvial materials below the
loess cap, have been mapped very accurately because they occupy such a distinct kettle hole and
basin topographic position. Although mapped as complexes, Lucile is dominantly found on lower
positions within these depressions. The miscellaneous inclusions rated suitable to 51 inches are
also found on lower positions within kettle holes and basins and can be separately salvaged with the
Lucile.

In addition, the glacial till upland areas (Map Units A, B, and C), have been compacted by former
permafrost and are too dense for use as topsoil. Assistant State Soil Scientist Joe Moore has
commented on the undesirable characteristics of glacial till in the Matanuska-Susitna valley area
(Moore 1988).

Fortunately, the glacial outwash and till is blanketed by the silt loam loess and there is a sufficient
amount of this material that topsoil salvage is recommended. In general, about 18 inches of the silt
loam material covers the entire study area. This depth increases along the proposed mine access
road as one approaches the loess source area, the Matanuska River Valley. In the kettle holes and
basins within the glacial outwash areas, the loess is underlain by a variable thickness of local
alluvial material before the very coarse textured true glacial outwash is encountered. As stated
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above, this alluvial material is also suitable and is recommended for salvage.

The only cases in which unsuitable material was included with suitable material were the O and E
horizon of profile WH-4, and the E horizon of profile WH-8, both of which have a pH of 4.1. This
material is just outside the suitability limit for pH, and should mix to a suitable level during salvage
operations.

Topsoil salvage depths for each soil type were generated by averaging the thickness of the silt loam
mantle over the underlying outwash or till. The hemic (Oe) and sapric (Oa) organic horizons were
included with the silt loam as salvageable topsoil. The surface forest litter (Oi) horizon (usually
about one inch thick) was not included in the topsoil salvage depth.

The depth and suitability of Wishbone Hill soils compares favorably to other Alaskan soils. The
Wishbone Hill silt loam loess mantle is definitely suitable for salvage although the underlying
glacial materials are not. In other areas of Alaska, the glacial materials can be closer to the surface
with less overlying suitable material, or there can be more volcanic ash in the soil profile. Ash is
less desirable than loess for use as salvageable topsoil.

Based on the soil suitability evaluation, sufficient soil material does exist on the Wishbone Hill
proposed permit area to achieve successful reclamation.

3.8 Soil Productivity

Fertility assessments were conducted on study area soils in order to provide a baseline for
comparison to reclaimed minesoils. The approved list of soil analyses was discussed in Section 2.5.
Eleven surface layer hemic (Oe) horizons were analyzed for pH, total nitrogen, and organic matter
(weight loss on ignition) as well as two buried organic sapric horizons (Oab). All other samples (all
mineral), except for approximately one half of the underlying glacial substratum 2C horizons, were
tested for nitrogen (nitrate, ammonium, and total), phosphorus (Mehlich 3), potassium and CEC
(ammonium acetate) in addition to standard soil parameters. Three composite soil profile samples
were also tested for these fertility related parameters. This data has provided a sizable amount of
fertility information compared to typical mining baseline soil surveys which generally postpone
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fertility assessments until the salvaged soil material has been reapplied.

It should be noted, however, that revegetation must utilize native plant species regardless of
generally low native soil fertility. In addition, fertility recommendations for native species have
not been firmly established. The best time for fertility testing is after salvaged soil material has
been reapplied but prior to reseeding. Any fertility changes due to topsoil salvaging and possible
stockpiling would be reflected in subsequent testing.

Nitrogen levels in the Wishbone Hill soils are low as indicated by low levels of extractable nitrate
and ammonium nitrogen. Total nitrogen is relatively high and could act as a source of additional
fertility but apparently has slow release as shown by the low nitrate and ammonium nitrogen levels.
This is probably due to low soil temperatures and biological degradation that is limited to the short
frost free season. An adequate amount of nitrogen for an Alaskan plowlayer is about 50 to 75 ppm
(Ping 1988).

Phosphorous levels vary from low to high based on an adequate level of approximately 15 ppm
(Ping 1988). Minesoil phosphorous levels should be adequate due to soil mixing during salvage
operations. Potassium levels are relatively high with most over 40 ppm. They range from about 10
to 350 ppm. An adequate level is approximately 40 ppm (Ping 1988). Micronutrient levels
(Manganese, Iron, Boron, Copper, Zinc, and Molybdenum) were not tested, with the exception of
iron which was high, but should be suitable based on the low pH's of native soils.
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6.0 GLOSSARY OF SELECTED TERMS

ALLUVIUM - 1) locally derived - unconsolidated mineral material deposited on sideslopes and
valley floors by local unconcentrated downslope runoff, accompanied somewhat by
gravitational forces. 2) stratified-mineral material that has been subjected to appreciable
transport in suspension with concentrated water flow and deposited in highly variable layers.

CLAY - As a soil separate, the mineral soil particles less than 0.002 millimeter in diameter. As soil
textural class, soil material that is 40 percent or more clay, less than 45 percent sand, and less
than 40 percent silt.

COARSE FRAGMENTS - mineral particles or rocks having diameter greater than 2 millimeters,
such as gravels, cobbles, channels, and stones.

COARSE-LOAMY - As a soil particle size class, the soil has less than 18 percent clay by weight in
the fine-earth fraction, and 15 percent or more of the soil particles are fine sand or coarser.
Textures are not sandy (see sandy).

COARSE-SILTY - As a soil particle size class, the soil, by weight, has <15 percent of the particles
are fine sand or coarser, including fragments up to 7.5 cm in diameter; <18 percent clay in the
fine-earth fraction.

COLLUVIUM - Soil material, rock fragments, or both moved by creep, slide, or local wash and
deposited at the bases of slopes.

CRYIC - a soil temperature regime with mean annual soil temperature higher than 0C (32F) but
lower than 8C (47F). Special conditions apply to both mineral and organic soils.

DEEP - the soil is 40 to 60 inches deep over bedrock.

DRAINAGE CLASS - Refers to the frequency and duration of periods of saturation or partial
saturation during soil formation, as opposed to altered drainage, which is commonly the result
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of artificial drainage or irrigation but may be caused by the sudden deepening of channels or
the blocking of drainage outlets. Seven classes of natural soil drainage are recognized.

Excessively drained - Water is removed from the soil very rapidly. Excessively drained
soils are commonly very coarse textured, rocky, or shallow. Some are steep. All are free of
the mottling related to wetness.

Somewhat excessively drained - Water is removed from the soil rapidly. Many somewhat
excessively drained soils are sandy and rapidly pervious. Some are shallow. Some are so
steep that much of the water they receive is lost as runoff. All are free of the mottling
related to wetness.

Well drained - Water is removed from the soil readily, but not rapidly. It is available to
plants throughout most of the growing season, and wetness does not inhibit growth of
roots for significant periods during most growing seasons. Well drained soils are
commonly medium textured. They are mainly free of mottling.

Moderately well drained - Water is removed from the soil somewhat slowly during some
periods. Moderately well drained soils are wet for only a short time during the growing
season, but periodically they are wet long enough that most mesophytic crops are affected.
They commonly have a slowly pervious layer within or directly below the solum, or
periodically receive high rainfall, or both.

Somewhat poorly drained - Water is removed slowly enough that the soil is wet for
significant periods during the growing season. Wetness markedly restricts the growth of
mesophytic crops unless artificial drainage is provided. Somewhat poorly drained soils
commonly have a slowly pervious layer, a high water table, additional water from seepage,
nearly continuous rainfall, or a combination of these.

Poorly drained - Water is removed so slowly that the soil is saturated periodically during
the growing season or remains wet for long periods. Free water is commonly at or near the
surface for long enough during the growing season that most mesophytic crops cannot be
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grown unless the soil is artificially drained. The soil is not continuously saturated in layers
directly below plow depth. Poor drainage results from a high water table, a slowly pervious
layer within the profile, seepage, nearly continuous rainfall, or a combination of these.

Very poorly drained - Water is removed from the soil so slowly that free water remains at or
on the surface during most of the growing season. Unless the soil is artificially drained,
most mesophytic crops cannot be grown. Very poorly drained soils are commonly level or
depressed and are frequently ponded. Yet, where rainfall is high and nearly continuous,
they can have moderate or high slope gradients.

FAMILY - A level of classification in the soil taxonomic system; a group of soils having similar
physical and chemical properties that affects their response to management and manipulation
for use.

FINE-EARTH FRACTION - that portion of the soil particles which has diameter of less than 2
millimeters.

FINE-LOAMY - by weight, a textural class in which the fine earth fraction has 18 to 34 percent
clay and greater than 15 percent fine or coarser sand.

GLACIAL OUTWASH - Gravel, sand, and silt, commonly stratified, deposited by glacial melt
water.

GLACIAL TILL - Unsorted, nonstratified glacial drift consisting of clay, silt, sand, and boulders
transported and deposited by glacial ice.

GLACIOFUVIAL DEPOSITS - Material moved by glaciers and subsequently sorted and deposited
by streams flowing from the melting ice. The deposits are stratified and occur as kames, eskers,
deltas, and outwash plains.

HORIZON (SOIL) - contrasting layers of soil material approximately parallel to the land surface
and differing from adjacent layers in physical, chemical, and biological properties or
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characteristics produced by soil forming processes. The major horizons of mineral soil are as
follows:

O HORIZON - an organic layer of fresh and decaying plant residue at the surface of a
mineral soil.

A HORIZON - commonly the uppermost mineral layer in the soil profile often referred to as
the surface soil. It is the horizon where humus is accumulative or formed and also
called the zone of eluviation.

E HORIZON - a mineral horizon, mainly a residual concentration of sand and silt high in
Content of resistant minerals as a result of the loss of silicate clay, iron, aluminum, or a
combination of these.

B HORIZON - the master horizon commonly found immediately beneath the A horizon and
often called the subsoil or zone of illuviation.

C HORIZON - a mineral layer, excluding bedrock or unconsolidated lithologic materials,
that is only slightly affected by pedogenic processes and lacks properties diagnostic of A
and B horizons. It is often called the substratum.

LOAMY-SKELETAL - As a soil particle size class, the soil has rock fragments hat make up 35
percent or more by volume; enough fine earth to fill interstices larger than 1 mm; the
fraction finer than 2 mm is loamy as defined for the loamy particle-size class.

LOESS - fine grained material, dominantly of silt-sized particles, deposited by wind.

MEDIAL - term used to replace texture particle size class for soils with high organic matter content
and a spodic horizon in a cryic temperature regime; medial has less than 60 percent by weight
volcanic ash cinders and pumice; <35 percent by volume is 2 mm in diameter or larger; the fine
earth fraction is not thixotropic and the exchange complex is dominated by amorphous
materials.
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MODERATELY DEEP - the soil is 20 to 40 inches deep over bedrock.

MOTTLING, SOIL - irregular spots of different colors that vary in number and size. Mottling
generally indicates poor aeration and impeded drainage.

MUNSELL NOTATION - A designation of color by degrees of the three variables - hue, value, and
chroma. For example, a notation of 10YR 6/4 is a color of 10YR hue, value of 6, and chroma
of 4.

PARALITHIC CONTACT - boundary between soil and hard (greater than three on Moh's scale),
continuous, coherent underlying materials. Roots generally do not extend below a paralithic
contact. Much disagreement exists concerning the nature and placement of the paralithic
contact.

PARENT MATERIAL - the unconsolidated organic and mineral material in which soil forms.

PEDON - a conceptual unit area of soil which represents the nature and variabilities of its horizons
and other properties. The smallest volume that can be called a "soil".

PHASE - a subdivision of a soil series based on such factors as slope, surface texture, stoniness,
salinity, internal drainage, etc.

PROFILE - the sequence of horizons present in a soil.

RESIDUUM - unconsolidated material which accumulates by weathering of parent material in
place.

SAND - As a soil separate, individual rock or mineral fragments from 0.05 millimeter to 2.0
millimeters in diameter. Most sand grains consist of quartz. As a soil textural class, a soil that
is 85 percent or more sand and not more than 10 percent clay.

SANDY - As a soil particle size class, the soil has texture of fine earth is sand or loamy sand but
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not loamy very fine sand or very fine sand; rock fragments make up less than 35 percent by
volume.

SANDY-SKELETAL - same as above but rock fragments make up more than 35 percent by
volume.

SERIES - a level of classification in the soil taxonomic system; somewhat similar to the species
category in the Linnean taxonomic system.

SHALLOW - the soil is 10 to 20 inches deep over bedrock.

SILT - As a soil separate, individual mineral particles that range in diameter from the upper limit of
clay (0.002 millimeter) to the lower limit of very fine sand (0.05 millimeter ). As a soil textural
class, soil that is 80 percent or more silt and less than 12 percent clay.

SKELETAL - the soil contains 35 percent or more coarse fragments, by volume. Fine earth
modifiers of sandy, loamy, or clayey precede the term skeletal in soil particle size classification.

SOIL SEPARATES - Mineral particles less than 2mm in equivalent diameter and ranging between
specified size limits. The names and sizes of separates recognized in the United States are as
follows: Very coarse sand 2.0 to 1.0; Coarse sand 1.0 to 0.5; Medium sand 0.5 to 0.25; Fine
sand 0.25 to 0.10; Very fine sand 0.10 to 0.05; Silt 0.05 to 0.002; Clay Less than 0.002.

TEXTURE, SOIL - The relative proportions of sand, silt, and clay particles in a mass of soil. The
basic textural classes, in order of increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy clay, silty
clay, and clay. The sand, loamy sand, and sandy loam classes may be further divided by
specifying "coarse," "fine," or "very fine".

VERY DEEP - the soil is greater than 60 inches deep over bedrock.

VERY SHALLOW - the soil is less than 10 inches deep over bedrock.
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TABLE XI-1

PARAMETERS AND ANALYTICAL PROCEDURES UTILIZED FOR TOPSOIL ANALYSIS

Parameter-Units

Procedure~Reference

Sample Preparation

Subsampling of sieved {<2 mm)
soil materials for analysis

Coarse fragment content,
percent by volume
(field estimate)

pH (1:1 water, and saturated paste)
Conductivity in mmhos/cm ©25°C

Preparation of saturation extract
and saturation percent determination
Particle-Size Analysis in Percent

clay, silt, sand, and very fine sand
(vfs = 0.05-0. 1mm)

Texture (based on 8 hour readings)

Soluble Ca, Mg, and Na, meq/100g

Samples were air dried at £35°C. <(lods
were broken up prior to grinding and
sieving of sample. Llarge coarse fragments
were removed. Sample material was sieved.
Remaining rock coarse fragments left on
the 10-mesh (2 mm) sieve were removed.
Remaining soil clods left on the 10-mesh
screen were ground until the sample just
passed the screen. Excessive grinding

of sample material was avoided during the
entire sample preparation procedure.

USDA Handbook 60, 1954 - Diagnosis and
Improvement of Saline and ATkali Soils,
pp. 83-84. U.S. Salinity Laboratory Staff.

SCS - Soil Survey Investigations Report
No. 1 Procedures for Collecting Soil
Samples and Methods of Analysis for Soil
Survey (SSIR No. 1), Method 1AZa, page 14.

USDA Handbook 60, Method (21A), page 102,
and Methed (2), page 84.

USDA Handbook 60, Method (3a), page 84,
and Method (4b) pages 89-90.

USDA Handbook 60, Methods 2 and 3a,
pages 84 and 88, and 27a and b, page 107.

Hydrometer Method. ASA Mono. No. 9,
part 1, Method 43-5, pages 562-566. Two-
hour and 8-hour settling times were used
for clay. Sieve analysis used for vfs
(140-270) mesh. ASA Monc. No. 9, Part 1,
pages 554-556. Black, 1965 and 1882.

USDA Handbook 18, pages 205-223.

extraction of Ca, Mg, and Na, by USDA
Handbook 63, Method (3a), page 84.
Analysis by atomic adsorption
spectrophemetry.



TABLE XI-1 (CONTINUED)

Parameter-Units Procedure-Reference
Organic Carbon Percent A.S.A. Monograph No. 9, 1982, Part 2,
Method 29-2.5.2, page 570.
Organic Matter (% Wt. Loss on Adapted from Davies, B.E. 1974.
Ignition) Seil Science Society of America

Proceedings. 38:150.

Nitrate-Nitrogen, mg/kg Extraction by ASA Monograph No. 9,
Part II, method 84.5.3.3., p. 1216.
Analysis by automated cadmium reduction,
EPA 600/4-79-020, method 353.2.

Ammonium-Nitrogen mg/kg Extraction by ASA Monograph No. 9,
Part II, method 84.5.3.3., p. 1216.
Analysis by automated cadmium reduction,
EPA 600/4-79020, method 353.2.

Phosphorus, ppm Extraction by ASA Monograph No. 9,
Part II, method 73-4.4, p. 1044-1047.
Analysis by Standard Methods, method
425 F., p. 481-482.

Potassium, ppm Ammonium Acetate Extraction, ASA Mono.
No. 9, Part II, method 71-3, p. 1025-
1027. Analysis by atomic absorption.

Cation Exchange Capacity (CEC) SCS-SSRI No. 1, Method 5A8, Page 37;
Extractable bases from NH40Ac extract,
methods 6N2, 602, 6P2, 6Q2.

Iron (Pyrophosphate),% SCS-SSRI No. 1, Method 6C8, page 50. |
Aluminum (Pyrophosphate), % SCS-SSRI No. 1, Method 6G10, page 60.
Iron (Dithionite-Citrate), % SCS-SSRI No. 1, Method 6C2, page 49.

Aluminum (Dithonite-Citrate), % SCS-SSRI No. 1, Method 6G7, page 58.




TABLE XI-~-2
CRITERTIA T0 ESTABLISH SUITABILITY OF TOPSOIL

Parametar Unsuitable Level
pH <4.2
Coarse Fragments
gravel (2mm-3") 230%
cobbles (3-10") >15%
Slcpe >50%

Rev. 2



TABLE XI-3

LIST OF SOIL PROFILE DESCRIPTIONS

Soil Profile

Description Soil Series
Number Name
1 Kashwitna, terrace
2 Kashwitna
3 Disturbed Land
4% Talkeetna
5 Kashwitna
6 Nancy Variant
7 Kashwitna
8% RKashwitna
g ' Kichatna
10 Kashwitna
i1 Unnamed
12 Nancy Variant
13 Kashwitna
14 Typic Cryaquent
i5 Homestead
16 Kashwitna
17 Kashwitna
18 Kashwitna
19 Homestead
20 Kashwitna
21 Kashwitna
22 Kashwitna
23 Kashwitna
24 Kashwitna
25 Kashwitna
26% Nancy Variant
27% Chulitna Variant
28 Rashwitna
29 Knick
30 Kashwitna

31 Homestead



TABLE XTI-3 (CONTINUED)

Scil Profile

Description Scil Series
Number Name
32 Kashwitna
33 Kashwitna
34 Kashwitna
35 Homestead
36 Kashwitna
37 Homestead
38* Kashwitna
39* Homestead
40 Kashwitna
41 Kashwitna
42 - Kashwitna
43 Kashwitna
44 Kashwitna
45 Kashwitna
46 Kashwitna
47 Kashwitna
48 Typic Cryocrept
49 Homestead
50 Homestead
51 Kashwitna
52 Nancy Variant
83 Rashwitna, terrace
54 Kashwitna, terrace
55 Kashwitna, terrace
56 Rock outcrop
57 Lucile
58 Unnamed
59 Kashwitna
60* Talkeetna
61 Disturbed Land
62* Lucile

63 Kashwitna



TABLE XT-3 {(CONTINUED)

Soil Profile

Description Soil Series
Number Name

64 Kashwitna

65 Lucile

66% Kashwitna

&7 Kashwitna

68 Kashwitna

69 Kashwitna

70 Kashwitna

71 Kashwitna

72 - Kashwitna

73 Kashwitna

74 Kashwitna

75 Kashwitna

76 Kashwitna

Ti* Torpedo Lake Variant
78 Torpedo Lake Variant
79 Talkeetna

80 Talkeetna

81 Talkeetna

82 Talkeetna

83* Talkeetna

84 Talkeetna

85 Talkeetna

86 Torpedo Lake Variant
87 Talkeetna

88 Talkeetna

89* Niklason Taxadjunct
80 Talkeetna

g1 Talkeetna

91 Talkeetna

91 Talkeetna

G2 Talkeetna

93 Talkeetna



TABLE XI-3 {CONTINUED)

Soil Profile

Description Soil Series
Number Name
94 Talkeetna
85 Talkeetna
g6 Talkeetna
97 Lithic Cryorthod
98 Talkeetna
99 Torpedo Lake Variant
100+ Torpedo Lake Variant
101 Kashwitna, terrace
102 Niklason Taxadjunct
103 Talkeetna
104 Talkeetna
105 Talkeetna
106 Talkeetna
107 Terric Cryosaprist
108+ Terric Cryosaprist
109 Talkeetna
110 Kashwitna, terrace
111 Talkeetna
112 Talkeetna
113 Typic Cryumbrepts
114 Talkeetna
115 Terric Cryosaprist
116 Talkeetna
117 Talkeetna
118 Talkeetna
119 Talkeetna
120 Talkeetna
121 Talkeetna
122 Talkeetna
123 Torpede Lake Variant
124 Torpedo Lake Variant
125 Talkeetna
126

Torpedo Lake Variant



TABLE XI-3 (CONTINUED)

Soil Profile

Description Soil Series

Number Name

127 Talkeetna

128 Talkeetna

129 Talkeetna

130 Talkeetna

131 Talkeetna

132 Talkeetna

133 Talkeetna
134 Talkeetna

135 Talkeetna

136 Talkeetna
137=* Typic Cryumbrepts
138 Talkeetna

139 Talkeetna

140 Talkeetna

141 Talkeetna

142 Talkeetna

143 Talkeetna

144 Talkeetna

145 Talkeetna

146 Typic Cryumbrepts
147 Talkeetna

148 Kashwitna

149 Nancy Variant
150 Nancy Variant
151 Nancy Variant
152 Lucile

153 Nancy Variant
154 Nancy Variant
155 Nancy Variant
156 Unnamed

157 Chulitna Vvariant

*Sampled for laboratory characterization.



TARLE XI-4

GUIDE TC SOIL MAP UNITS

Map Unit Name
A Talkeetna silt loam, 2 to 30% slopes
B Talkeetna - Torpedo Lake Variant Complex, 1 to 20% slopes
c Typic Cryumbrepts, 1 to 15% slopes
D Terric Cryosaprists, 0 to 4% slopes
El Kashwitna silt loam, 2 to 50% slopes
E2 Nancy Variant silt loam, 2 to 50% slopes
F Chulitna Variant — Lucile Complex, 1 to 35% élopes
G Homestead - Kashwitna Complex, 1 to 15% slopes
H Niklason Taxadjunct gravelly sand, 1 to 6% slopes
I Lucile - Chulitna Vvariant Complex, 1 to 12% slopes
J Kashwitna silt loam, terrace, 1 to 30% slopes
RO Rock Outcrop
DL Disturbed Land
RL Reclaimed Land

W Water




yBTH

nol

yb1H

yb1H
ybry

bty

qbTH

Mo

3R 10pON

83 e18pPOH
ybrn

uybTH

g3tsodep ysealno
Te1anyyoIselh Arqqoo A1ea 03
Arreavib 1eac ssecy WROT ITTS

weol 1715 oyuebio pue pues
Afyeaesb perjrivias lsao
gywiiejeve atuebio eswjansg

1113 1eToRTd
meol Apues Ajreavidb Alea 03
Aryearib 1eao 5807 WROT ITIS

1173 Terowh
wroy fpues Arfearab Aiea 03
K1T1eanib 16a0 55007 WYOT ITIS

1113 1eT2e1h mwoy Apues
Arpearab Axsa oy K1peavab
AeAD ESEOT EwO] 3ITTS

we1v YseAlno

Teroelb pejwutwop 1eyse eyl
ury31A sedorsepts ebpia deeys
o} s3891d eBpPT1 TeAe] ATiveN

puerdn TTIH

SUOGUSTM S} US Yesi) oTeIjng
buoiw spueimoy uo Artiewmiad
g7108 otuwbio Bupdoys

Ayaueb Kiea o3 TeaeT AlaweN

pueidn

ITTH ouoqusTs oyl uo siem
—sbeurwap puv ‘ssopesw puwidn
‘sejens ut si1os Buidoys
Ateywiepou 03 19A9T ATIReN

puerdn TTTH
eUOqUSTM oy} uo STTOE dee)s
ATeaviepow 03} TeAeT ATiwvay

pueidn {114 SUCqQUSTM eyl uo
styor deeys Arejviepowm
o3 Bbuydors Arjueb Axep

5 efrond
3§  Iuetaey AJuey
07 Ppvelseucy

35 JueTIes eyvl opediog

20T wuResyTEl
$StT  JUeTIRA ¥l opediof

01 sydeagumiin oydiy

15 s3ydesqumArs o1dAr
30T UPEINA eywy opediol

sedois %0G °3 T
0% ‘areo] ITTS eUTAYSEY hici

sedols %% ©3 0
G6 ‘gystideschAls oriae], a

sedois %G1 0% I
GL fgadergquniyy o1dAL 3

sedoys &07 ©3 1
gt ‘xeydmod juvizes ey opediog
13 —eujeexiel <]

sedo(s 30¢ 03 ¢

PUTM

i93EM

£

esryIng sieq

JO pIwITH UOTSLIT

nomhh I9TIs]ER jueIRg

u:uuuuck pue gsedols

ITun dely
UIYITM SUOTSNTOUL

G fmeol JTTS euUI@SN[PL L'd

3TN swen jTun dey Tequny
dex 3o atun
JueIeg deyy

SNOILIIHOS3d LINA dVH 1105

G-IX FIEYL



SRBEUS|

meo] 3j1s-otuehio perand uUTWIUOD

WeH T {(WNTANTIE UTWITUWSILS)
7eaeal ptue pues puw ‘puws

Heo1H @SOOH ©3
Juesv(p® EeDR11e] AOT UC STIOS 35 JeneMm

godos 39 o3 1
‘pues ATieavab

yby e3eIepon Ameoy ‘puws Kfieaeab perzyavays bPupdors Arjueb o3 jeaey Ativexn $0T eoviiey ‘wujTsyseN 1] joun{pexel UCSETNIN H
s11sodep gseajno wele YSeMJNO
tetantyoroeth Arqgos Xiea o1 Teroeib eyl uryIM ursEq obawy sedofe §51 ©3 1
ATteawab 1sno sseoy meol Jtis Jeynewon ® Uy gyros Buyiroa or fRULTAYS PN
ybTH ybTH {setp>ut DT>} Uyl ApTERaeusy Arejeaepow o3 jeae] AfaweN %G jueriep Aduey 55 -pralsewcy 2]
*@D¥iins TIoS Y3 JO 3003
sus uTyIIA peleth o3 perljom
1V STT0E STISIN] “YIRAINO
TeroeTd Teawab puw puws o3 wele YseaAlno
pues fmreoy Arreavab Xisa 03 TeroRib eyy uriyata sedoysepis godol8 %6¢ 03 I
yb1H ys1n Alteaeab 1eac TeTI®lEm TRTANTI® efoy eT318y des3s ©3 swoljoq $0T wUITMYESSY o€ ‘xe1dmony eTIOMT
ybTH ybTH 1e20] 3eao s5ec] weo] 3ITTS «®TOY #1330, 1ea®T Afavex $0T Jueries Asuey 05 ~JUETIRA PUTITHD ki
{seysur oz o3 o1 yele gewsjno
uvyl Jeyjel) YOTUJ SAYIUT Of Tviow(E pejeupmop Ieyse ey x§  eTIOoNg
01 g7 ST eTjuvy ssec] Weo] UTUITA sadolsepls ebprl deels 6 JURTITA RUFTINYD sado[s 305 ©°3 7
yby yb1n 3718 3deoxe esoqge £v ewws o3 53%030 ebpla TeasT Aravey $0T vulTAysSey 08 ‘meo] J[TF JuUerirzpa Adueq F&<
PUTH I03eM odAL TeTielEN JUeIRg cyeiasr puw sedoys 3tun det I emeN 3tun dey Iequmy
maUmuu:m e1eg z T UTYITH SUOTENISUL dwy jo Itun
. Jusieg den

jo papzel uoysoIy

(azoNrIsco) - G-TY HTEVL



jueseid
osie 81 doiojno y¥o01 pelelless
‘goeyaIns eyl e ST SOTITATION

pebeateg eq jouuvs puw
peqiInysIp esjAIsyle 1o pedeions
useq eAwy syTO8 TeuIbiic

#3 Jng (sqnags IepTe)
pejvjebene1 ArrEinged useq
8AV] TESIP WOS "ESTITATION
buture snotasad Aq psqanlsip

— —_ Bupure 10] USPINGI16A0 POXTH seean desys 03 [eae] Aravey %07 dozoyno ooy 06 pue] psqaIn}sia a
’
¥o02 IeAD
57108 MOTIRYS JO SVeIv [Tvds yool1y escoW o3 juedvipe
— — peisyjess yita dording Xood $37712 puw sedorsepys dee3ls 301 S3IUYIIGAID MOTTVS 06 doxoang oW OF
Wee1D esooy 03 Jjueswipw
ENTANTTE gsoe11e] uo sadoTsepts §§ SUOTSNOUt
UTEIEESI]S PBINIXOI-WE1IN0S souliey} desls Afejerepom 0] STORUNTTODITH sedors %0f 03 1
ybTH ybTH PoTFTIRIFE 18aA0 S8HOT weol 3[IS sdoy #291103 [PAS] ATIveH £G Juerawa Jouen p§ ‘'eoriieny ‘weol JiIs wuUTAUSEY r
HRIINE
IT08 JO 3007 suoc UIYITA pelelh
03 perilow el1¥ STTOS o[IA] suele
*yseajno [eroRTb Tesvad puw puws  IeMo] #Y) uUo @IV STYOS O1IINT 3G WURTAUBEY
oy puws fmwoy Aryeseirb Aies 03 -weie YseMmjnoe [erowih ey $G  weiaes Aouwy sadols %71 031 |
uybTH ybtn ATieaeib leao Terielem [elAaniiw UTYITM SUTISR] #5IVT JuymMeUos 3§07 suoISNI2UT 113 ‘xapdwo) JURTIEA PUITINUD
ybn yb1n {wo01 1eao sseof weol 3ITIS bupdofs ATyueb o3 feae Ljamey SROGURTTEBTH 0g —BTION 1
PUTM I83BM ﬂom&. TeTIejel jueled ﬁﬁuuuou pue sedots Itun del AT ewey 3Tun ded Iaquny
mauuuuzm B1ed UTY3TM SUOTSNIOUL dey o 31U
jo“plezeH uorsoll . Juesasd dey

(qaNMIINGO}

¢-IX HTHVL



*piezey UOTSO1Y

103 ¥r193TI2 (861 5O5) YooqpueH STTOS TRUOTI®N puw ‘pivzwy UCTSOls lejem ioj suoTydTiosed 5eF1es TTo§ TVIOTFJO SIS WoiJ usye) §SRID plezey :oﬁmoumm

puts
.ﬁ..EHN
*TRGT eunL - SIS-VOSH wol) ._Soﬂon..iuwhﬁ
1eUURYD YeeID OSO0K UTWIIA YS5eM $0T 83Ieq
e —_ ~39AT1 puw sIvq Teavih suUIWIUOD }001) SSOO0H TeaRIb eeld eS00H 06 ELFY Y M
getoeds esativu YA pejujsbea
—82 useq swY (I0A0D TTO0S OU sweaw Burture

—_ - Y3t} UepINGIeA0 PEXTH PI® UTYITA spue] pejeiebessy —-— 00T puel pemtERToaY Td
PUIM 10388 odiy Twiaesey juelRy urexael puv sedols JTun dwi ITUn sweny jrun dey T QU
e0EIINE B1eF z 1 UTUITM BUCESTIOUL duy Jo jtun
uomvunuum uotrsoxny : JuenIeg dey

{QanNIINGD) ¢ -TH HIHEV.L



teiapas

~-Apues
(uoztdoy 272} 40 Apues
§0° 430 prdey (92) prded daA0 A3[1$ SULTRIDN
g 18" gst T Pty "J435 0} mOig5 S1e40pay 48A0 3]BJIPOH 1194 ST daag -35480] i BUILIMY)
{uozldoy 32) Leje| 3 s-Apues
60" J3A0 pldey {9z) prded Jdano A111s URLJRA
g 1" 09t T pLay "pol 03 Mo(S a}edapoy JBAQ 8]RUBPON LL3AK 2 dasg ~BSAB0] <3 Asuey
ozt 04 umV 1 5 pid (32} pided wmuwwmmwsmw”mm 9
60" 43A0 pLay "Ja3 Ldey pt
g TN 091 1 03 ptoy “ix3 0} MO|S ajesapop JAIAC DIBAIPOY {1o9M A daag Jano [eLpeR ‘1 “13 RU EHYSEY
pLoy AiJood systadesodu)
a 50° - g 115 Addp MOjS uyb i J1BSDPOY Adap (174 daag Aleo] a JLddaj
(uozidoy J7) LB33 @45 -Ameo|
0" J42A0 prdey (32) plLdea AlJood Jase Ag|Ls sydatqunAig
3-9 1€ 09L 1 pLOY POl 0] MGLS ajedspoy JIND 8 EABPOK EYMIWOS A daag -95480) ) atdAL
{uoz1doy 37} Alaccd Le1a|ays-Aueo|
0T 48A0 piay ‘4315 01 prdey {9z) prdea o3 Al.doed Jdano A3|Ls juelaep
a {E” 091 1 435 Adap 0] MOES ERERETT J2AD FJRABPOK JRyYMIEOS g1 daag ~DSIBO] § o9ye opadio)
(uozpaoy 32) fe3sas
01 J3A0 pLay "&1§ o1 prdey o) {3z) pides -pow Ao} JaA0
i A8A0 T 09t L pLoy "Xl a1eJ43poy ajedapoy J8A0 3]RI3POY LL2M 118 daag tetpay 8 ‘v BUIRIY|B]
1Unoug 1140108 Y o (HA/DV/) gdnoun g55%1) cijouny gh1ioede) ghitLiqeswaag  ebeuleag glsauout)  uidag JUOLT3S iU sailag
‘loapAy |el1juel0d Jojoey [ Tpo4l uoloeay asejung  Bulplof J4a3eM Leuad3u] yidag {o43u03 jo depy {tos
uoL504] PuiLpm teordAg Jo ey apqejeay Bugiooy dnxat
Jofey

54010e4 UCL504]

SNOILY134dd3iNI 110S

9-IX

Jiavl



gearaawy ayy ,'olysey, pue waysAs parylun,) SUCLIRILSLSSELD Burasauibus |Jos ‘os|y

aq pLrod sttun dew Bsay]  uUOJRIIOJUL uctie)audiajul [Los dAey

‘311) uo aJae sjusuodwod (Los Fiun dew [|® Joj (S1e121440 uotjerodsued) pue Aesybiy 83e3s Jo UOLIRIDOSSY

s15eq ased AQ aseD 21)17ads-91Ls ¥ UC SAINGLLIIR ULETIBD Q04 PIJERLRAI
Jou op (M) JajeM pue ‘(74) pue] pauie|29y ‘(7Q) pue pagenisig ‘{r) douading yooy o) sILun dey,,

(suozidaoy
Jdamo| )
g1 Jan0 pPLoY 43S 03 pauied( 13unfpexe)
8 ¥ 091 1 PL3Y IS g B Mol pldey AlaaLssadxy 81 deaq Apueg H Uase LN
(uoz140y 32)
gL Jano ptdey Adop (22) pides {e3a| s
¥ v’ 091 T pLIY "85 03} MOES Mo 1340 9jRJIBPOY ii9K 8 daaq ~Aweoy ] peajsato
Jeak jo
{ueziaoy 32} 31594~ [3M Leja L3y s-Apues
G0’ J3A0 pLay ‘poyH 03 pidey Buiads jo Jo Apues
0 It 091 1 ‘415 ALBpA 03} MO|S 31edapoy ajedapol  jded.good ra s desg  Jan0 |Bipay ] a1on
21n0ag 003004 Y o YA/IV/L gUnoUY gSSELD Ljouny oA310ude) cKiLlLgrauday ebeuleag  o(Sayoul)  guidsq MUGE RE I T} s3L.13%
"[oapA [RLIU9I04 J032e4 1 CpoJd] uelloeay asgjang  Buiplof 493ep Leudalu] {1dag {043H0]) JO dep {108
ug15047 PULA LeotdAy 0 ajey Blqe|teay bBuLyooy ERLEY ET]
doley

Si@yoe4 U01504]

(03NNILNOI)G-TX FT8VL



] 02 ueyi aJoy pidey Auap
9 pue ‘s ‘s79 0°0Z-0'9 pLdey
. s1 ‘18 . 0°9-0°2 pidey A|ajedapoy
195 pue “IsJA ‘1 : 0°2-9°0 CNENE el
118 ‘19 9°0-¢°0 mo|s A|3123po}
+13 2°0-90°0 MO{S
a1 pue ‘7315 *J 90°Q ueyy ss9} Mo|S AaBp
aanxa] |1os |esidh] {anoy/sayaul) ajey 55817 AjL|lqesulad

*a[ljoad {t0S pajednies e ul sayoui Q9 jo yrdsp e 03 J4ofe| algqeawsad L|mols jsow 8y} YBnodyy sanow JIeM UILUYM IR 2R
Rilpigesiniad 4

Wy uo paseq ade BLIFTL4D AjL[Lgeswdag -3(Ljoud ay) ybnouyy Jajem Jo JuawdAOW BYY 0 SAIE|AL YIiyM |10 jO 311514030848Y3 B 5| Aj1]lgeatiay

~Jeak ayy Jo
raed 91geJdapisuod B Dulanp 9Jefuns 3y} JBIU J0 jE 19M Ase Kluouwwod 5|10s pautedp A|Jood Cpauiesp A{leal4L7de Ssafun ‘sasn jsow apadwi o] AWl Jo yrbuay
weorgrubis e ogog 3pygoad ayy ul ybiy A[3AL1e[ad 1PIS 1BR B IARY S|L0S pAULR4p Aydood qeymawcs padojasap KlJood pue ‘Apues ‘Kiybnoap £ (ea1dAy aae pue
‘wapqoad & jou AjjeordA} si uoijedae [jos pue ‘Aiprdes jou ng A ipead
:abeureag (RU4DIU]

aptjouxd ayy ybnoayy ApLded srow 01 J3lBM MO{iP 5|}10S pauiedp A|8ALS580%a JEYMIEOS

) 1)04d By3 4BNOIY] DAOW G} JBTEM MOL|EB S[1OS PAuLRJp |[(84 BLiloud [0S BY} HIYILAM SILISLIIIIRIEYD UOLIBJANIES 40 UOLIRJIE 0] 542)3d

o

“ANJ20 0} P3ALISqo adam sjood jueid jo Ajpuofew 3y3 yolym o ypdap :yydag Bulyooy Joley

+09 daag Adap
09-0% daag
0F-0¢ dasg A|a1eJ4apol
0Z-01 MO[ L BYS
0> Mo Leys Adap
sayau] ssel) yidag

*93e3000 2pyjileded B 40 y204paq Buidajunodud aaoyaq yidap a(ljodd (1os ay) o} Sdajad :yydag 5

'ssa| Jo dasp ,pT SL ¥D04P3Q j| [10S I[OYM 3y} JO 1J3MO||BYS St JIAIYILYM 3D04paq 40 ,0F-0T WO4) U0 fu0Ziaoy Iy 1bae
® )0 aloym 9y} 40 saydup gz 4addn ayj A||e1suab SL UOL3D9S |043u03 [Banxa} ay)] (98¢-€gE -dd) AWouoxei [LOS Ui pauiyep se  1U0LIIF [OAWIO) JO BNIX3)

SI10NLOOS
SNOILIVII¥dYILINT TI0S

(G3NNILNGD)9-TX 318YL



woqodd ® 10U UDE504D pULM ‘SSAUIAM JO Sjuawbesdy 25JE0D 0] NP UOLIBALIND Jo} 3|QEILRS J0U 5{L0§ g
Juau00 AR|3 quasdad GE ueyy 5S3| YjLm weot Ae|d A}[LS shoaded[eauou ‘11§ [
quajuod Keps 3juaddad Gf

ueyy s581 Y3Lm weo| AB{D SNOaJED|EDUOU Jo ‘Juaued Ae|D Juaddad (z UPY] DJOW Y3ILM WRO| ]LS PUR WEOf LIGERERTT- R

A111tqrpodd mod

pues ssdeod AuRo| “pues auij Aweo| ‘pues sut) A4aA Aweo
puURS SJE0D J0 ‘pups ‘pues autl ‘pues aulj Adap

9
fe12 Apues Jo ‘ueo| Aej2d Apues ‘juajuod Ae(v Juazuad gz ueyl SSA| YIiM WRO| (LS PUR WEO| SNOAARD|EIUON G ATLEIGIPOLT umpap
weo| Ae{d A1{is pue ‘weo} Ae{D shoatesjed Jo ‘weo| J|LS pue weg| Snoatedje] 1F
quauos Aed juaddad gp ueyl adow yjim weoj Ae{d AJpLS Jo “weo| AB[D Snoatga|esuou ‘Reya Kpts “Aeld f
weo| Apues asaeos Jo ‘wes| Apues ‘weof Apues aulj ‘weop Apues aujpy Ka9p ¢ Arrrigupoag yficy
e
1

AyeLrarpoay yliey Adap

I5Ke] ajejang JO d4nixal (105  GIM

‘g¢ "Bd *sping asnpadoay
worypyaadaaqu) | 105 BuiwokM *I86T ABW ‘$OS-vasn pue *(ze-g09 'Bd ‘€861 ALNC ‘HSN-IA-OEY) YOOUPUBH S|lOS |BUOLIEN 8Y3 Ui pauljap dJe 53ssel] ‘arjodd |res e
ulylim Jokey Aue o3 paijdde aq pinea ng ‘A|uo Jafey aoeyuns ayyl 4o) 51 woljeaLfisseid dnoun A3E{LqLPod] PULM 8y} CUOLSOJD pUlM 0] A111q11daosns pasealairy
Bupjeaipul sdagunu Jame] Yt g 03 | Wod) abued saniep -ucLjebauabiie pue aanyxay uo paseq sLios JoO furdnosf Adedypgae ue spoSLYL  rdnosg ARLEiQipod] pUuIn 4

*sU0L1ed3UaIU0D WNLpos paseadaut

aney s|10s sutieyte A|Bucals  ‘shoaded{ed ag 0] paunsse ade 4abuodis Jo AJLUL[EY|B @jRJ4BpOU JO S[LOS 'SNOBJRI[RI BdE ALLensh aug{exte ALpilw a4e JeY] s{10S

) ] 0'6 ueyl I93eaIb :ourTeyIv Arbuoriyg Axep fp°g-5-8 :aurTeyMIvy ATbuoxig
8-6°/ :DUTIEYIV A[9IPIOPOW (8°(-b-/L 9UtTedI¥ ATPTIW ‘£°£-9°9 :TeainsaN {5°9~1°9 :pTOV AT3UBTIS
ptoy A{eieaspow !G-5-1°6 :ptov AfbBucilg !0 G-5"% :pIoy ATBuoals Axsp g F MOTaq :pTOY ATauwsilxy

-
- o=p

0°9-9°6G

‘(uozrdoy 9 1541 syy ‘Bulwaep SE g Ji 40 ‘uozidoy g) [losgns/{uoziloy ¥) aoejans jo yd Jo abuea aaljesseu  isse|) USLIOERY 1e31d4) 4

g¢- pue pe-¢ "Bd
entEl AAINS 110§ 8y} UL Pauljap aJe sasse() (105 3y} JO BIBJUNS 3y} JaA0 Mol AQ PAAOWAL S| JIBM ey} B4 DALIB(3L BYY SAIEILPUL SLUY tjjouny jo aiey ,

"sayoMl < = YBEH TSaysuL §-9 = B8IRJBPOK (SBYIUL 9-f = MO fsaydul g- MoT ALBp  13JR SASSE|]  CEE-b fid
*{ENEEN AaAdns [1og pue [g 'Bd ‘aping sunpadosd ucijejaddaaju] (Log DulwoAm ‘TBET AeW °SIS-VGSN Wod) uel S1 BLISILII SSEL] ‘sa|ljoad fros pajdues syl
a0) 21y108ds-a11s BB SJ4ILJIpow JHMY Jdoiiew 2iuebuo pue 'sy|es ‘adnjondys ‘yydap ‘ounyxay [LOS se $21]S14910pJBYD yIns Aq pajdeyjy  csjue(d Ag asn doj
AL LPAR POY URD ‘1DEJU0D D1Y41l| Jo Dpyjljeded e 03 JO SAYOSUL (9-0 Wo4) “[LOS B JBY] JIIEM JO JUROHE BALIR|3L AY) :Fi1oede) Bupplojt 2a1em alqeiieny

S310NLOOd
SNOTLY13dd¥3INT T10S

(0INNIIRGD)S X 118V)



‘UpiSSpuSURL] Jajem Jo 3jed ybiy e aney sjios asayl s|aAeab 4D SpuUERS pauLeap

(g Jo0 ‘g ‘y sdnoab ¥l 8soyy URyR JdaYRo si10%)
*(|etjuajod Jjound Mo| f1a1e43poy)

{aa1ssanxa 0} (|3 ‘dasp jo A[43YD IS1SUDD pue palIaM AlyBnodoyy uaym Sajed uoplesl||jup Bjedapow ey s|LoS

(satluey

w1y 40 A2AEpD UL asoyl jdsaxa S)LEPf pue SI{NpR 4O sdneabgns Jiwady Ul S|LOS pue ‘sjijepp pue S}{npuj Jo sdnoaBqns dpuadessedg ul sttos !sdnosbgns

siponby pue ‘ainby ‘214317 Ul asoy} 1dadxa SjuaWMESd SAPN{dUl)  UOLSSLUSURLY JIJeM JO IR ybLy e aaey Sj1os asaY| ‘sjaaesb 4o spues pauiesp

{|8A15s32%3 0} [1om ‘deap Jo A1Jalyd 3sisued pue pajjam Ajybnoaoyy uaym uaAd sajed UOLIRSG|LIUL {ppded) ybiy aaey s[LoO§ ‘{1etiuayed Jjounk mol) oy

‘Wa3sAs UDEEDLJLSSE[D {105

(njdgay 8q Aew suciiluLisp =y} Buimoj o) sesayjuased ui sjuawalels “BriwoAp

njy Bupsn sdnoaB 21BojoapAy ojur sitos ade|d 0} bulgsim $3S1UaLIsS [Los 0]
fsyaays

‘1g6l ‘t J8qo3ag ,BuBjuUCK JO S[LOS 40} dnoug o1hojospAY pue S40328j HOISO4F, UL PIZ[UBWUNS S

oy uoileol|gnd pajep pue paweu Apdejluls e pue
-¢ ybnoayy y ‘sdnoaf unoj ojup paLJisse|d uddg BARY S|LOS 34l

G W04, S3L4DS [10S [EID1JJ0 JULND 350U 3y} WoJ) Ui} ade SUOLIEDIL}LSSRLD [ENPEALPUL BY)

-shuidnoab j1os s1bojoupdy Ut 300 - K3uspuadapu) pajeady

i1 J9A03 punodB jo aouen|jul ayi Jade| algeansad L mo|s A4aa e 03 yidep pue ‘Bupyzom pabuojoud tajge £yp|1geawdad pue ajes ayejul ‘alqer astem ybiy

:ase sapjsadoad asay)] -Buryysm pabuojoud 4d3je 105 Bdeq B 10 PBULEIQO UO[JBJAG|LJUE JO @JB4 WRWLULW BYY IDUSN|JUL IR
‘51105 40 UoijeatjLsse(y dnoag SibojodpAy

paJapisuod

{{|ruoseas jo yidap
e salpdadodd 10§ C|LRJULEJL EOA] Jjoumt djeWLlsa ) Buruue|d paysd4ajem ui pasn ade sdnosb |[yos s1boouapiy

Ob < = £311195p0ud YBLH  f0F" - T2 = AIL11QIPe4] SIRUIPOR SSBL MG 027 = A3 igLpoa; moj

-adoys jo ssaudaajs pue yjbusj 4o ‘uopjejrdioe.d *saatioedd jusuabeuen

e yoNs 540778} UOLSOUD [10S JBYJ0 302[J8d J0U S30p pue ‘[0S Y} JO SIIISLIIPIBIEYD —mu_mm:asogbum>mgmux__geswgamvLcaumuzmzwam;uumuccma
*A1111g13dassns uotseda Jaybiy ajedipul

ynoys 31 "UCLS043 43eM 01 31qs3daasns A[ybiy 8q 03 padaplsuod Afie4ausb ade gp*0 INOQE 43AC J03DRY Y YILM S{LO§
sanjea y sayBiy  coz* 03 00" woay abues Aew san|ep  CUOLSO0A3 JIjRM O] | 103 aoejdns B Jo Aji|1giydecsns aapje{ad ayj s$ajedlpul anieA siy) 11073084 Y

‘gg ‘Bd ‘aping saunpacodd 1og Bulwody

-dejasweip Uy e pg o< S23ebaubbe |ros Aup Jo juaodad syy pue Jagunu dnody A3L{iqLpo4a puly Byl 03 paje(ad si

1861 AR "SIS-Y(SN Wwoaj UI¥E] BJE SIN|EA
1o13eq 1

11 ﬁm»f\u_«\._.v 4B3 ) -434-3d2Y-Jad-.sU0}L Ul ‘goushJul puim :m:o..:._w ‘apoJaa 01 tmwuwn_xm aq ued 3BY1 [l0O5 JO Junowe anlle(ad 2yl Sajellpul BnjeEA syl

ot

ol

S310NL004
SHOT1VIIYdYIINT 1105

(GINNILNOD)S-T X 378V1



(-eqeaysqns a|qeamdadur aAey eyl SALLIWES MOL[BYS W} S|10S puE ‘ejea3sgns ajqeawsadul saey jeyy sdnoaligns DLyt Uy splos $5U0Z71401
J1ajed YIiM s(1os isapqiwej Aweo| ul sdnosBbgns Sl4ae Joj 3daoxa sy(nnby pue ‘sjpenby *sijonby “sidanby ‘sjuanby ul s||os ‘sponby |[B 'S{OSOISIH [P

{510SL148A {[B SIPN|DU]) UOLSSLWSUBAY JIEM JO 3]BJ MO|S AJ43A e DABY S[105 8S3Y| |PLJIJEW SNOLAJIdUL A{JBBU JIAD S|LOS MO|[BYS pUE ‘Liey(e JO SRS

‘anejans s8iy Jeau Jo e Jake| Ae|d Jo uyedfe|s B Y3im S|)0S ‘alqe} JIJRM yhy quauewsad ® yytm spios ‘eLuaied

07 anp U011RAT{LIUL MOLS ALBA ULM S(10S
“(teryusod  yyount ybut)

Buifams ybLy B y3lm sples Aepd jo Apgaly> 3s5isuol pue pajjam Alybnodoyy UBYM Saje4 UCLIBIILLIUL MO[S ASDA BARY S[LOS

( "ajeuaiauad o3 J3EM

moyle 0} ybnoua paxdeJd 4o snotAdad S| JBYY YI04 3ABY JRY} sdnoaBgns 21y3L] UL 5{10S ‘PJEAISENS diqeauwsad BARY Jey) SAL|LUBJ MO{{EYS UL S|[OS 15UOT L0y
3yapesosted a0 suedifiedy yjlm s{1os IspoylsQ pue spolng ‘ABojeJauiw 2p3ISACLIRY 40 ‘DILpEx0 ‘DLFLUILOBY YILM BS0Y) 1daoxa sal|twej AaAp(D Jo 34l
ur ate jeyy g dnoab u) asoyl ueyy Jayjo silos ‘sal|lwe) Aweo| uj s3{nnby pue 'sjjenby ‘s{lonby ‘sidenby ‘siuenby jo sdnoabgns otasy ul sytos ‘sdnosfgns
sinby Jg D19ty Ut SLL0S sapnidui)  (sayoul gy-02) yidep ajedapow e (4t{ ay) pue *y304paq pdey ‘suedpaey ‘suedifeay) ssaket aspqeanaad A(mols
K1aa pue A|MO[S UILM S{I0S paulesp ([am A|ajvlapow pue |[amM sepnidui Os|e Adofiajes siyj paujedp Apdood jeymauos ag Aew splos asayl  saqRl [L3EA
31249p0W Y1IM S1105 40 “L{EY|B 40 SI|BS 0} anp U0LIRAF{1JUL MO|S YI}M S[10S *3Jn3x3] Suiy 03 Buly A[@jeJBpOUl YRl S[105 ‘U3IBM JO JUBWIAOE PLEAUMOD
sapadml 3oy J49KB{ B YILM S{10S Jo A[JB314D 1SLSU0D pue paljam Alybnodoy) udym sajed UDLIBALLJUL MOLS BARY spjogs  c(letiuared ypouns ybry Apajedspoy)

SI10NIGOS
SNOILYI3YdUILINI TI0S

(Q3InNEINGD)S-TX 378V



ey: 103 Ueryeubrsep ,psweuvuyn, we Butsn o3 per1syead et yoeoaddw
tros syl ‘Aeains TY0S [TTH PUoqUSTM AT SIU3 104

‘g-Ing MeU ® 8312ITSEeORU 0} ybnous jueleyITP N

36 ebuex sT1os ] U7 PeqIIdEep ATIES(> SUCIIVIIVA OU3 UITA
581105 MoU ® JO JUSHRISTIQR]SE Azrasnl o3 ybnoue ebawy jou 8iv sebeaioe Umouy ‘Ieaemol YOS meu STYJ 103 pedoteaep eq pinos ¢-J0§ MeU Y
JuemYSTTQYIYe JULLIeM PINOA IT JeY) Series [Tos peysTiqe3se Fue
ey 10] 51 voTjEMIOIUT SDOS o4} ‘siounipexe} Io SIUPLIEA SATIRS TE

STY] -emvu $OTIeS 9] I0j PeIniTIsgns Ueeq s¥y (3dex

gl

quiiy otdAL 6@} uoryesiyrsseld dnoabans

-peddem Arsnorsesd seele eyl UT peaiesqo usseq jou seY ITes By3 10 ‘Sefiss AMel ¥ JUEIIER JOU SIOP pUR TTEWS
51 obesioe umouy eyj Isyjre —SuOSESI SNOLIRA I0J w8lv sheTiva wu3TsSns-wysnuelEd Y3 uy sdnoabqns TTos eseyy Ioj sewed gseraes [ros Tenpratpul dn 185 jou sey mumm

saTiPITIVERD 3TSPq O} UOTIIPPE UT UOTIPRIOIUY eatyEyeidieyur pue butieeurbus suTEjUOS G-IOF UL

110 535 oyy puv ‘uoridriosed seTI85 [0S [YIDFFJO SIS JULDel 3SON Jo SIEp

-guotidransep efryoad {108 [T Jo ISTT eITIUe 8Y) 107 £ OTqeRL 685

‘seties [T0S pey2wilv 53T 03 IWIITWTS 105 E SY 3ounfpexey ¥
sgequesel A[esold 3Som 3T TTIOS Sy3 JO JULTIRA ® palTed ST TToS ST} ‘3TnEe1 T 5Y
TE8tIas JI0S MRU ¢ S¥E
wo1j jueiey iy A[IUeYOTIINs ST J¥y3 [T0S ¥ ST Juelies ¥
A7{yentzToeds-—e31s patjIsse(d pue poddew STTOS 103

*{g eTqgel) HOTSSADSIP SOTISTISIDELICYD

“eufy STYY Ie

“jueTies ¥y j0u ‘seTIes [rog TWINT1II0

*58T108 TTOS 81} Inogz uoiyzmIoguy
*1equnu ecusiejel reindwod [,G-I0S,) P1029H uotyernrdisjug
' (peusTiqels3-3} SerIes TIeS 0Ul JO snjels isspnisuy uorjemIcyul ﬁmumﬂqm

“p-HM "Bte (1ITH SUOUSTM J10J) .HM. YITA pepeoexd exz sisgqunu a{dmes aﬁﬁﬁ

— Jdergqemin o1dAL pexyE ‘TvjeTeys—imwol Jeac AJ[T5—e53w0D LET-HM o} mmuamuAEShuu otdAL
— ys1adesolrs Or1le] ’ atne ‘pextm ’Auvo] 20T-HM a mmumﬂnmumomuu E3#51 %4
§500 2V ‘veF '3 adenbefin STENH prow ‘pexts ’[wjeleys-AmEo] Iea0 AaTrs—enavoD (Q0T-HM “LL-HM i juerIes eyel opediol
¥G00 A¥ "FY/S '3 poysielian oreng pextE ‘TvjeTexs—Amue] Ieac TWTPOH £§—HM mwuwm g 'y euaey el
P00 AV ‘9876 ‘R jvweanygeias S1dAL pexyu ‘Apues 69-HM H joun[pexel UCSRIAIR
2100 ¥Y '98/6 ' poulrodiin o1dAL  pexiu ‘1e3erexs-Apues Jo fpuws Ieac A3[Te-e91uc) 97-HM 3 juetres Aouen
00 XV ‘5876 ‘S ponbedid 2TISPIS pexIR ‘fuisteys—-ipues 1o Jpuws lesc [UIPOK 79-HM 14 710w
¥EO0 XY ‘09/6 ‘3 pozaokin »1dix pexte ‘{wiereys-Apuws 1o Apuws 1eac TWTPeH BE~HM wwumu o '‘r 1 ‘14 vU TAUS Y
0EQ0 WY ‘98/6 '3 poyjroiiy ordiy pextu * Tejereys—Aueo] 6E-HM ) pESISSROH
SO0T0 WY ‘Le/E '3 poyazedas ordAr  pexiw ‘Teie[exs—ipues 1o Apuws 1eao ATYS-981I¥0D LT-HM 1’4 JUeTIFA PUITTRUD
Nuouunnnounm dnozbgng Arpwes ﬂnuonszz 11un dey emey sories [T05
UCTIEDTFISIRID 10§ ofdues

581365 (105 505

{ee1y Apnis 3oe(0313 TTTH PUOGUSTM $,U¥soy NUITEEPI U0 STTOS I0J UCTINRIOJUT S8TIes T105 50§

puT ‘uoT3EoIFISEY]D STEouoxel ‘siequmy eldwes ‘3Tun del ‘aspac sryeqeydie uT- s8yies Iros)

HOIINHOANI SATYIS 1105

L-IX HTEYL



{peyejunodus 8§ £ 91 iR % {1} eulrmysey

ysesano 1etaeib Aygqoa-Afteanab 192 ‘0% (1) auerawp Louen

(¥/°33 ¥ 5Z2°¢) Azea ueyn eTQYIINSUR ESEWODS]) ¥ES T 0E LA S Ly
JO0°BE = 4 3Tun dFH WR3W2YSqNS YSEAIRO tvrowib sygezynsun G LE 0s Juejiea WUITTRYD A

¥ Es s {1} er1¥omd

{ebeajes joUUND puUe ®F00T 0O} G LE s (I} 3ueiivp wUITIDYUD

{(¥/-34 ¥ 62°2} ~ selqqos pue sTsaeab Auem oo03) £°91 01 {1) wulTAysey
WJI°LT = 73 3tun devd wnjwiIlsqns yseajno [eIowlh eyqelInsun 1-92 0t juetiep Aoueq 3

ES S (1] eyyom1

{ebraTRE j0UURD PUF #B00] 003 19z G {1} juegies LouenN

fow/"33 Y $° 1) - serqqou> puv sysawib Auww oo03l) ) ¥ 6 o7 (I} peelsexol
40797 = 13 3Tun deq  WAJEIISYNS ysewajne [eioelb sTqEITNSUN £°91 i1} vuyTAysex 13

{59733 ¥ 070} AL ebeates 0°0 S (1) 3uerses sye] opediog
4070 = a 3tun den Kieavivdes jouued 'eBWATES 0} JOA OOL [N 7] G6 sasradescliy oTi13el a

{esuep 003 SY s 81 o1 (1) eujesyivy

(2%/°13 ¥ 9" 1) 1113 ‘sjuembeij esxvon Auvm ool) et ST (1) 3uviies wyw] opedicy
W9 LT = D 3Tun ded mnjeilsgns (773 [viow(h efqwitnsun €L GL sydeaqunizp ordix 3

{esuep o0} SY E°LT 111 (1} sadeaquniay o3dig

{(o¥/*33 ¥ 26" 1) 17713 ‘syusembely esived Auwm oo3} z el (14 juviiep eoywy opedzog
Z£°81 = § 3tun d=d gniviisqns (13 [eiow(b sigeagnsun 581 g8 euIsIHIVL g

{egusp 003 BY £°LT [ (1} s3deaquniizp o3dig

{5¢/°33 ¥ £6° 1) 1113 ‘sjuvembeil esivos Auwdw 003} T°8T 0f {1} 3ueries eywy opediog
WF BT = ¥ 3tun dey wn3w1leqns {173 TeIO¥lb eiquirnsun 581 s§ vujesyTel ¥
(ov/ 33 Y) SUOTIVITWY] {zeyour) yadeq 31un den {1} sueTsny2ul 10qmis

11osdoy t1os 1o{wn ebeatus Tiosdol 3o jusdied pue sijuevodwmo) 3tun dey
3o emniopn 1109 aueley

SHILIINVND TIOS ANV 'SHOIIVEAIWKIT 1I0S ‘SHIJIA IDVATYS TIOSIOL

g§-I¥ HTEYL



00 o1 (1) sieq [enEab XesiD esool
_— ebeates o3 T108 ON 0°0 06 Ja3eM M
_ pemIvIOel Apwelly 0*0 001 pueT pearersey 14
doisjne yoea
pelellens ‘uorjemeIdel 1o e[qElIns 0"0 (121 {1} doapiyne Yooy
- Jo0U ST ‘peqInysIp useq ¥y 105 00 06 pueg peqinlisia 1a
sjueyiiofin morrwys ebeaiws 0'0 131 MOTTRYS ‘s3uveyliciin
— A1ejeiedes jouuwd ‘des3s ooy sdots 0'0C 06 doxnyng o0y o"
pesiejunodus 0°61 [ {I) SUCTSNTIUT SNOSUNTIEOBIH
(¥/"33 ¥ 19°1) €T WnyAni[e uTe(mueils Kyreswab 1'92 g (I} 3jmetaes dAouey
WF 6T =  3ITEN del ~fpuws A18A USYM STGERIINSUN SemOIe{ 0°6T 06 eswiiel ’wujTAysey r
£°91 € (1) eurtmysey
psisjunosue Sy 1°92 5 {1) 3juviies Kouen
gswazhe ywrowib Arqqoo-Arieawab 0°18 0T {I) suclsnisuy snosuef[eosiy
{(¥/"33 ¥ 8°¢) Aisa usqgM eTqUIINEUN SeROD]G g'LE 13 JUETIVA UITINYD
w2 Sk = I 3Tun del  WnjwIjsqns yseajno [eioelb syqeyinsun ¥ €S o0s [ 2§ -3:11 1
pelw3unodus 0°'0 4 (1) 393em
(¥/°33 ¥ €870} ST WnAn{T® urriwee1ls Kijeawid 0°61 o1 {1} eoviiey ’wuzpMysey
«0°0T = B y1tn dey «~Apues Azea ueys STGRITHIUN HeWODEQE 56 T jounfpexel UOSTIYIN H
{peiejuncous £t
ysenino teiow(h Ayqqon-Aryeawab 1*92 [4 (1) 3uviaea Aouey
(¥/"33 ¥ 60" 1) L1sa usys sTqEIINEUN SemODeY]) £ 91 o¥ rulisysey
JT°ET = © 31un den EnjeIjSgns yseajno [wiswih syqesinsupn $°6 GG pesjsenoy 9
(2¢/"13 ¥} SUSTIVIIWT] {ssyour) yidea 37un AWK {1) suorsniour Toquisg
T1osdey 1105 Iolwy ebeaTws Tyesdoy 3o juenied pue sijusuodmon atun dey

jo emntop

1108 Jol®l

(AENNIINOD)

8~-IX HTLVYL



PLATES



R2E

E 656,000 E 657000 E 658,000 E 659,000 "E 660,000 E 661,000 E 662,000 E 663,000 E 664,000 B 665000 ° E 666,000 E 667,000 € 668,000 E 669,000 E 671,000
| | L | . L ! | | . | 4

E 00 '
S74h000 2828000

N 2.828,000 _' T i | T ‘ i I I ' V7 . [ ’ { ‘ -
N 2,826,900— -+ N 2,826,000
N 2,825,000 - N 2,82;,009
N 2,823,000 - N :,823,060 .
' ‘Jg\‘/f\\\%a
\\E » \
N 2,822,000 1 _\E \ L N 2,822,000
——
3 \\\\\\\
s
{000
N 2,821,000 4— > = 2_'82,"'000 :
) Z /l/ e
e a—=
/‘L// e =
= /‘?: //o;, ‘
’% . 71
N 2,819,000 1— [ o0
N 28180001~ ,_ N 2,818,000
. | [CR———— S L N 2,8|7,’OOO
LEGEND
WISHBONE HILL SOILS
_)', : Map Unit Name | -} N 2,815,000
N 2,815,000 - M A
WA i ‘ A Talkeetna silt loam, 2 to 30% slopes
Q\RJ » B 'T-alkeetna-Torpedo Lake Variant Complex,
1 to 20% slopes
Typic Cryumbrepts, 1 to.15% slopes
D Terric Cryosaprists, O to 4% slopes
N 2810000 |- E1 Kashwitna silt loam, 2 to 50% slopes | o
E2 Nancy Variant silt loam, 2 to 50% slopes
F  Chulitna Variant-Lucile Complex,
1 to 35% slopes ‘
G Homestead-Kashwitna Complex,
1 to 15% slopes -
M EREo00 H Niklason Taxadjunct gravelly sand,
1 to 6% slopes : -
L I Lucile-Chulitna Variant Complex,
:/ 1 to 12% slopes ‘
J Kashwitna silt loam, terrace,
1 to 30 % slopes
N 282,000 = RO Rock Outcrop |
-~ DL  Disturbed Land
RL Reclaimed Land
W  Water -/
6 Soil Profile Description Number B I
N 2,811,000 4— N 80,
- Soil Sample Location
Total Area of Disturbance
N 2,810,000
e | TI9N
T I8N
TION
TIBN 3 1 ‘
N 2,809,000-— @ " N 2,809,000
W =
=
N / ‘
R\
\2\ |- N 2,807,000
N 2,807,000 | ) _
dy
4
)
25;/’/5 W :~ o i ZS ‘ ‘ \ o
; Lo \\%5: — d) sg//—— % ' ~ ' ' ' N 2,806,000

N 2,806,000

/ . ‘ SUBJECT REVISIONS

The core map area was photogrammetricaly ) ) . : : ‘ : ' o T I9N
» . ) ’ .

mapped from photography of $5/8/ 84, REV, | DATE: | BY: DESCRIPTION

5/8/83, 6/22/85 by Air Photo Tech, Inc. . , : e ‘ v : LI A 1| 2009 | _uer | MINOR_REVISIONS

Nortlh

of Anchorage, Alaska.

The core map area meets National Map Accuracy P

'Standards at 1"=200' and smaller scales.-

Topographic and Planimetric features outside

of the core area were taken from a photo
enlarged | =Imile USGS Anchorage C-6

quad map of 1987. DESIGN BYr

.. Horizontal datum is Alaska State Plane, . o ‘ ' v - ' '
zone 4. : . . . .

Vertical datum is based on USC & GS _ ‘ . e -
monumentation. . : ‘ : TI8N

WISHBONE HILL
DRAWN BY: MINE

| 01-89-796
500 250 ClJ - 500 1000 I5IOO
| ] | ]

SCALE IN FEET

"= 500" oHe L SOILS MAP

PERMIT NUMBER

crEcK B WISHBONE HILL COAL PROJECT

CONTOUR INTERVAL DATE DRAWN: WISHBONE HILL MINE

5 FEET:
USIBELLI COAL MINE, INC. PLATE No, XI—1

P.0, BOX 1000, HEALY, ALASKA 99743
(907) 683-2226 SHEET No. 1 OF 1

REV.
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APPENDIX A

SOIL PROFILE DESCRIPTIONS FOR ALL SAMPLED PEDONS



— oz € 0t an/en o1 o1 oS ¥/v HEOT $/5 HAQY 75 A¥D ny-2Z o1 4
o
M od €% 61 an/ss T HS q\E I M v/€ ¥AS'L ¥V UAS'L IS 99 A A b
, 9/ Y
» o3 as/s58 4 05 WES AN M ¥/t BES L V¥ HASTL weo} EI-¥ sy
«ET-0
o3 ARi 'H wOD 1744
ba 4 o3 ‘3N 'd Auwy  §5/8S qila o5 O I M ©/f HA0T  '€/% uWAOT 118 -0 |
FINF | 1e33vu otuwbio pescdacsep A1ejwiepom
52 ‘W 'co Auwy /T 4Ro1 [ 2 &0
(sbIay puw SeAvel) 183371 3Iseio] ¥ TO
3oedoe yiaou ‘edots §7T poulzokay Hpumy poxTa ! TejeTeys—Ameo] leao [RIPEH F-HM ‘wuUIBeNILY
¥ atun dey
sItuoLMoD puw mmuuvnzom »zoﬂuuuoﬁ L Jusnied mauoo= JoM  avTOW  Axg 9INjoMIIs A5TOW AoTen  _Aag aoTod sinyxey, seoul  UOTIRITITSSEID
seinyeed syuewbel £ £ t umumsa 1105 3 '-oN
Teuo T3 IPPY [ 1:33 [+ m.munouu._"uﬂou pue eidmes ’‘setles

uoziiol 1105 ‘3tun deq

SNOILdTHDSsEE AIIA08d "I10S8

VY=-TT XIGNddd¥Y



& 51 9%

— od o9 GE dN/SK b SATSERH ‘v/v MAOT 15 AHD +0E-5°9T al4
S AW M

MO ol as/s% Wl /onyssel ¥/ A0T 118 §°91-% tg

G 91t

dA 'd
MD o3 K 't wod  as/ss ud RIS H A /¢ dig I8 -t g

da ‘a ¥4 4

v 03 H ‘oo Auew  ds/ss ud HWHM ‘1/s 4A01 115 0 k|

FT |
3 4 ‘W top Auwn /T ¥a01 Jus opuebio 0-Z e0
(shal me] ¥ puv seaws]) 1831171 38810 € 10
Joedse jsweynos ‘edols T pot3xcAly otuny Tv3eTes-iuRo] 1eA0 [RIPSH £o-HM ‘eujseyTEL
g ytun dey
sjusmos puv Aiepuncq uoTIoeed enzed sjo00d 3sM 3I8TOW A1 s1IN3ONA}5 ISTOH I0I0D Kig aotedn SANIXLL getsuy  UOTIEDTITISSEID
$8INIEB 3 6 8 ﬁmucoumuuh 9 v £ £ t .ﬁnumon 11056 * ‘"ON
TRUCTITPPY 95IW0D Aoueistsuc) pue sydues ‘telles
s . uozTIOH TTo5 ‘irtun dey

{(GENNIINGD) V-TT XIANISY



*goTiegs RmeeNTEL oyl 103 Tes1diy sav [TTH SUCHUSTM U0 STTOS RuILeyIvL
+pTqqos juenzed gz o3 07 pue [eamib juesied ¢g o3 0f SeY UOZTIOY D7 UL
‘uoqiws osturbio jwesisd g uvyl 8I0W BARY FUOZTIO( oTpeds peutquos sy3 jJo seyout | asddn
‘seyout [z o3 ¢7 woxrj sebuex uozraoy pg Arreneab

o3 eI1qeT1] woay sebuel pOULISTSUOD
fq pejvuTwop SS5907 U peWiIoy UOT}les [oijucs 8yl jo 3ed 38ddn syl

“1171 AT1eaw1b eyy ojut pusive Aeil sTerIejem oipods eyl jJo 3aed 1emor eyl “Tenbesyq aq Aew wnyos eyl

*geysur pF MOoTeq SINODJ0 Wooipeg  CWITY
- [eTpeu, pejeubissp ST pue Jerisjem snoydrome

LU E!
ey3 o3 yadeg “TTF1 Terow(b BurdArieac S504T pesUSH{JUI-YSE JO e[juvm ® Ul pemiog STFoS peuivap Ties ‘deep ®avw STTOS ®TUjeS[el SO[ISIIEIORIRYD JO sburey
2 s1 {qer 103 peiduvs)
— 03 99 Sf an/ss | eATSSUH ¥/5 ¥A0T IS WoA 40F-57 €T o7
WS ET-0T
M 0z 4A '3 'R meg  a5/5%5 s HAS 4 M ¥/b HAS'L TIE  G7ET-9 sq
Mo od d4s/55 ad ngS JIH M t/t "as°L IS 9-Z sud
w010
0] el ‘W WOD
v 03 A 4 Ruww as/ss B2A Hd M 1/6 40T n11s -0 2
s 2/ ¥A0T jem sTuRbI0 0-7 00
joedus 3ueeyzacu ‘edoys g¥ poyiroil ofeni 1e3e7eys-Amec] IeA0 [WIPEH 09-HM ‘etjeeliel
d 3vun ded
g)UsEmo] puw mmuuuzsom nuowuuuam L juealed sj00yg 3I0M IsTol Aag SINIININS IETON I0T0D A a0100 8ININHYL 59YyJul UoIIeITITSSEID
s81nyen syuembeiz 9 4 £ 3 z ﬁnumua {108 ¥ ' oy
TeUsTITPPY eSI80D mmu:-uuﬁmnou pue ejdury ‘seT1INS

uozIlof TToS ‘3tun dey

{TINNLINGD) V-1T XIUNIddY



—_ o4 ¥ 67 an/ss ui sATEEVH »/¥ HAOT 15 AMD  8€-5°FT 5
£Re1I8 peTIION 9/Y
HdS W M HAS®L Keg
%] od aA ‘a3 Auew  as/ss i /oA ¥t 4R0T 318 ST FE-GL e
w o3 dN/ss ud SATSEWH 9/v WAG"L esuel "I 00 (§°L-L}
SIS A8J B/ WIS {t-5)
syods Yowlq 1/7 MAQT OSTe ‘siwaxly 1/¥ HAOT ewos (-2}
an ‘2 o d M ARl
peliets o o3 ‘W ‘oo Awey a5/8H i Seatsse t/t ¥iol 118 L~z bzng
siods pue SyEe1ls JOSUTINTP “podl uommos ‘SeT3jow ‘ST HAS
'9/v 9RG"L
F | ¥ aM “XfIjem
pele1n s ol W ‘e Auey  ds/SH ql senrtssey ¢/ dxot 115 -0 bing
14 o /T 80t Jem dyuehic 0~ 80
(sbiny pue veave]) 183371 351037 (2 ) 10
Jaedue jseatInos ‘edots ¢ ydenbedi) ospeny piow ‘pextu ‘pejsieys-Awwoy leac Lj[rs-esivod Li-HM ‘3uEliep eyel opediol
¢ Jtun dey
sS3IUSWNo)) pue Aiepunog uoIIoeey Juasieg §300Y M ISTOW Aag SINYONIRG ISTOW 10TOD £3g 10700 BINYXB]T, E0UYIUT UOTIEDTITISSED
seINIeRy 6 s ﬁnuauﬁ.mnuh 9 ¥ & £ z .ﬂnummm Tios ¥ ‘-oN
TeuoT3tpPY e5IB0D AouelsTsuo) pue a(dues 'saries
[ HOZTICH Tios ‘3tun dey

{UINKRTINCO) V-TT XIINIAIAV



» AuwoT-981¥0D ST JEY] UOT)ses Toljuo? ¥ pue uopedyde JY3IsTY

¥ SeY UOTYM WONTIS BPNIoUT STTOS IPTIMIE 18yjo ‘eseiins T1T3 TITH oUCqUYSTM ey3 uo suoysseidep Teae] Afaweu puw ‘svezv dees ‘siemebrurerp [lems UT 21 STYOS AT
-gyusmbe1y esieco juedied c¢ ueyy 101vsib YiTm [RIefeys-Amvwoy ST TITI-TeToeTB ey3 ojur spuelxe yoTya 3I1vd demoT eu} eTTuM AJTTS-95Iv0D ST (SBYIUT TT Iege o3
0T} uoTIotes toljucs eyy 7o 11ed zoddn eys, -einyxey weol 3JTIS ST AJJURuUTWOp DUE SOUIUT 77 03 p] InOqe wolJ seburl e{jUem S5eo] oYyl Jo SEMWOIYL  "TToS ,211pdy,
® ST A1T -92PJINS TEleute 83 FO SOYDUT p7 UTYITH INDD0 561 10 T Jo sewolyd XTajen -3denbefipy owmy v s® seryrssels pue uopedids STiqun ue ea®ry saop A3
-uspedids T3STY © eavy seop UoTus exel cpediol woxj S1e33Tp Aqeaeyy pue uopedyds STISYY e Jo Jaed jou ST Ing {Juesied uenss Jo ebexesw) ubTy ST Jedey [eisurw
20vIINS BYI JO IUSIU0D HOQAED Stuwrblio SUL  “HOTY} Seysuy ¢ Jnoge el sTeriezew oTuebIc eyl "TTTI (wioerb weo] Apues Ayreaeab zeao sjisedep AJ[TS Aq ureyiaspun
sterieyve Hiueblo Jo IEM UFY) B uy pswmiog S[TOs peuterp Arxood o3 Aricod jegmexos ‘desp o ISTSUOD STTOS (AIL) JuEIIes eye] opediol :SOTISTIBIDRIRID jo ebuey

2 st
— o3 ¥o 0t aN/sH o1 eATEBRR ¥y 9A0T S AMD +Z2 bo4
{IOUTISIP SUFF WO 0] AeJ) SeTIj08
wil-% waoiy> moi
da ‘4 WS W M w ybry A
peieln Mo od ‘H ‘00 w0 4s/SS L /eaTSsey /¢ ¥AS"L 18 z-9 bzma
Sefl0M
80 PEOIYD MoT
an ‘4 W AM Y UYBTY Ae] A4
pelen M Lo W ‘oo Auwy  as/ss uil FIAHM 17T ¥AOT T35 90 Eing
i ‘ /T BXOT e sjuwblo -G ¢ &0
nnmﬂau pus ucbco.: utu&.: JEe310] [ X 10

Joedsw jues ‘gadolsw 47 Jdenbeiry speny piov ‘pexim ‘pejeexs-fawol Jeac AJTIS-e8Iw0) 0OT-HM ‘3URTIeA eYe] opedicl

a tun dey

sjusmED) pue mmuuﬁnsom ucoﬂuumcm ‘ Jussied wnuooﬂ Je4 35YoN  Kig vouauusuum muuaoz 1070D mmun loT0D muusuuok amonucu UOTIEDTITESEED
saInjyesy sauswbeig yadeg ITO05 % '-on
TRUOTITPPY s5INOD Aouejsysuc) pue ejdues ‘series
s - doztiof T1TIog ‘itun del

{QAnNIINGD) ¥Y-TT XIaNddav



squwtiws eyl opediol peqrissep Arsnoiaerd eyy pue ‘em1bal eIMSTOM

{tos stnbe ue pue uopedrde DTSt v esvy YITYA JO YIoq HOYLTS puUv o)) opediol epnjout STICS ARTIWIS ‘Seisuy Qf Uyl 1ejeesb =1 TTTY terovth wmeoy fApues
Xiteaeib ey o3 yideg -uoryeysben qniys pue snoesvqisy ATjurutwop s3icddns [Tes eyl pue tybTY ST TIO5 STYJ JO ©TIUem ssec] pur Iew oSTuebio eyy Jo AIT[131=F
JeInjeu Byl - SUOT3TPUca pafeth 1o Burlljom [Tos sSnoTaqo oy Jng uopedyde STIGER UR eavy STTOS eseyl “edPyans 1T} TeIoelh syy uc sAemebruteip paucpueqge
Afebier ‘plo pue sejems pueidn uy punog s{tes peureip Ayiood jeymsmcs ‘deep vle STIOS DI °3T 103 3I5IX@ $OTI0S peweu ou esnensq jeas] A[Tesy oyy 3e dn 3253

Sem pu¥ ‘Eair [ITH SUCMISIM 6Y] UC ISTXe Seop [TOS STYL -sdeains wely wjuex Jo Aoyyes euzrsng pejeidwod Ajuesel oyl 1o ‘Asains (105 As[]eA BYSNUEIEY snoeins1d
a8y} uo Jrun dee ¢ Jo sjusucdmon e1emM Jeyy (0L} sydezqumiiD uag JO UCTIRDTITEEE]D ® pRY JRY] sefies [jos peuwel ou elen eIeUl :S52IISTIS}DVILYY JO abuey

e o o o e e e Ab i mE o mr Gm e W e e e em e e e e e e em e M wm B e Me we md BA ML MM MU R e e e A e e T o e G SU AR e e e e e e

a2 81

— o3 uD 0t eATEIVH /% "xet 5 A¥D +Z1 3z

a
F%) o3 H ‘o Auew  Js/ss i HS jgS 4 M v/€ Hi0i £/F dR0T I8 [40a1 ng

an ‘'l
Mo 03 ‘oo Auw ds/55 aan os W dM z/% ¥X0T £/5 WKOT 118 £—0 ¥
MO 03 Jojyew sTuvbio pesodmooep Apubiy pue Arejerepow oG Lle3 1:04]
sy 03 A913FT Snoedeqiey S~L {¢]
Joedew 3sen ‘gedols §7 adexqundty opdAL TvieTeyg-Auwo] Ieac AJT7S-eSIWOD Le1-tm ‘eadequntis ordiy
3 37un dey
sjusumo) pue mhudﬂn:am uoTInvey Juesisd syo0] I0M Iston  Aig eIn3snIls IETOW 10700 £ig 10103 ei1N3IXHL soysul  UOTIEITITSSVID
seinyeed ¢ hmucsﬁwnum L 4 £ £ z anumwn 1tog ¥ ' ‘oN
TeUcTITPRY *5I00) ADUSRETSUC) puw odmes ‘sories
s woZTIOH TT0§5 ‘3Tun devi

(QINNIINCGO} Y-TT XIGNILAY



“t1os ,OTapAYy, ¥ ST Tro5 STYL

-q31adesefiy ¢ se perissvio ST [IOF STYY eicjeieyl pue 3ee] 000’1 uell Teubty Yioq eiw 1108 STYJ FO SUOTIRGUTTEp oal eyl *{Be6l HIP[2) STIOS 8sayl syeredss

07 3887 pOOT Inogqe Jo uoriesele ue sesn §2§ ‘wiep sTY3 Buryowl ‘-uorisend STy iemsuw Ar15811p 03 sot3jwiaejsexeys buyzesiy puv einjeradue; [I0s ou ST 818yl
z{s1stadesorog) pIbray 10 {s3ystadesodrd) 51413 ewibed einjeledwue) [TOS 83 SI  ° YOS STYY SUTWDOUOD ORSSE TRuUOTITPPE Uy - {sIsde] Jo Jsde[ TEisurm BOEIINSANS
¥o143) dnoabgqns oritel syl Jo jdeducs ey3l ST YITUA 'SFEUWNDTYY [RIIUEISNS JO UIog tgiake] Teleuju omy} Jo eousseld eyl jJo esnedag ‘ordAy jou 'OTiTey sE
pPo1JISSETD Sem TTOS STUL - Pi1937I> opjuenbeani3 3sem 30U S8op Bi1czeisyy pue ‘{YOTyl seysut £l ST Ba ey3} YOTYY SEYOUT zT ueyj 596 g ILnM Ing {Iaief e yIns ST
1sfetr By oy} sielef oruebioe on} usemieq ielei Telsulw ¥ seirnbex JoTiuenbeanty, 3o Ietjtpow dnoibqns eaTjewisll¥ eyl ~I8T] 8J0RIINE VY] AOTEq UOTIIAS Jolijucs
eyl ur st Arepuncq 1eddn s3I CHOIYY seyout 71 ueyl 1e83ee1h ST Jedel ST} JI8yjeyn UmOwy JoU ST JIT pue [IDVJUOD }YooIpsq ® 10 sjuswmbeay @sSIPod Jou) 193eM 0F

smp AJTTTPISUT ejoy 03 enp SeUIUT gk Moieq peldmes jou sem 1siv] [eleur: qbo 10M0T eyl -oTiiel 1oy AJTTend jou seop pue ‘3T Moyeq jou ‘I8t wOPIINS &Y] UTUITA
st 1sAe] teisurm 57 eyl Jo Kiepumcq zeddn eyy ‘soysuy Jg¢ ©3 ZT ST 18T} erEzInsqns eyy puw fEOUDUT ZT-0 ST I8T] BJRIINS 8y3 'g0T-HM Jo4 'I8[] $OPIINS 8Yy3 nofaqy
uor3oes Toajuos syl urgitm Aiepunog deddn s37 sey jeyy SESWNDTYF UT SeYOUT FT UPY] 163we1b 1eAef Teseutm ¥ eawy sistidesoliD otiisl :S2T3SII8)oRITYD Jo ebuen

05
pelein — o D 0% ) av/'sg o /enysswi 1/¥ HAOT pues A4D SE-1¥ abo
TeTI8}EN
oyuebio
pesodaooep
e o3 s3c01 pio Auwy  AN/SM — —_ /5 dxot £/t dA01T ATybTH 02 qeo
FINRF |
peinto Mo (o | mo) ©3 Kel  as/ss qaA @ATESUR /¢ HAOT £/v "AOT IS 0Z-L B2
aA ‘d
sV ‘d 'oo Auey sed oyuebio L-1 80
1-0 10

edotx g0 3stadesoir) DTIa8L ofne ‘pexia ‘Auec] g0T-HM ‘E3s[IdesoAln 2riie]

a 3tun dey

sjusumo] puw mmumuudom naoquuuom L Jueaied wnuocﬁ jeM 3IsTOR  fag vouﬁuu:uum 3sto IeTon  _Aid 10103 ®IN3Xe] _Seyoduy uUotIEDTITSSEID
ssIngesy sjuswbesy t £ ¢ Tyadeq 1108 1 ‘-oN
TPUCTITPRY 8EIV0D mhu:oumumnou pue sydueg ‘seiles
. YOZTIOH TIO§ ‘ITun del

(QANKEINGD) ¥-TT X1dNaddy



o 527 o5 8/%
- ol o or dR/SH o1 o1 Aeayusvy '§/€ QROT 1 D 09-4Z T4
£/
Mm od qo &1 an/ss ud HS AT O ‘3/% BAOT weor] ¥§9 ¥E-ST gz
s¥ oz | das/55 al o5 HAS A M B/E HAG'L 18 §1-5°T sg
«01-0
an ‘i
s ol K ‘cO Auwd  Js5/s5 qda o5 I M T/ 4ROT T35 5 Z-0 3
‘ Je33ve >juwbio pesodaooep ‘pou
s¥ T/t ¥xo1 ot 80
{sbys3 pue seaweT} 1833711 388107 £-% 10
aoedsw gyrou ‘edols %42 poyjzciay opdix PN .ﬁnuouoxnlhumdn 10 fpuwg asAo 1WIpeY g-tim ‘eultatsey
13 3Tun dew
sjuswaEo] pue amuaﬂcﬁom uctiowey Jjusnreg SIO0H 3 ISTOH Axg MINZONAZS JSTOH IOTOD A1q 10100 eInINLY s8Yyouy UOTITDTITSSEID
seinjesj syvonberz s 4 £ € mnumaa 1195 * ‘*oN
TPUOTITPPY esIVO] nmucounaunob puy s1dues ‘seTies

uezIIoH 1105 ‘arun deH

{QENNIINOD) ¥~-1T XIGMEadV



@ 0z 05 {qel 303 percaes jou)

- oz oo 0¥ an/s (459 o1 /PATESUR 9/G '§/€ HIOT T5-5T AMD  40%-hT o7
» o3 a/ss qd WS I M ¥/ 4X01 ooy FZ-6T 6z
W od ds/ss Hd NS 4 M ¥/E HiS°L 118 61-6 =g
«£I-0
aa 2
v o1 ‘W ‘o> Auww as/ss $aA wmida /v uxot 115 -0 |

1e33vm oyuebic pesoducsep ~pou
52 /T 4x01 0-5°¢ L

3oedse jeee ‘edols &) peyuzacdany opdiy pexta ‘Tejeteys-Apuws 10 fpuws ea0 TEIpPEH pE-FM eujIAysey

13 atun dew

SIUSWRROD plFe m.ﬂmﬂc:om uuoﬁuuom ¢ JuesIeg wnuao.m jeM  3stow  Kad weu:uu.ﬁum ISTOM JoTon  _A1g 1070) BIRIXSL _SOYDUI UOTIPOTITSSETD
sainjesy syusubeiy £ £ t ;umvn 110§ ¥ 'roN
1eUoTITPPY [ 1:54 1vn] ADUSISTEUOD pue p1durs ‘seties

s uozIiIog TYIos ‘3tun dey

(AZONIINGD) Y~1T1 KIGNZ3Y



-peqanysTp e DT 3T eleya vulisysey eydmwes o3 Jueyicdut siow sRM 31 pUe Sesle BIUERGINSTP pe3oefozd yo sprsino a1e SiICS

‘gopiaey ‘RUITAYSEN -uoTIRZIie3oEIRyD Alojeroqe] Joj peidues siem STFOs ‘edevlie] YeuyTASEY OU ‘UONS SR pue ‘eulIAysey §2 UOTIROTITHSe[D [lOS pue ‘{suozTIOYy
g pue ‘g ‘p) vlOS IPTTHIS PARY STTOS ‘8DFPIIe] 'WUITMYSER ‘esav Apn3s eyy utylim uoryesoy oiyderboeb puw uthrio emieIlsqns UT €JULIBIFIP AY) 1o asnzaad

J1un dem sjeiedes ® STres ‘90P112] ‘EUITAYSEN SYEW O3 PSpProsp Sem 1T TS8ORII6]} }asIn esooy Ue Ajuo pumoj eip pue sjtsodaep tetanyyoroe(h ayy ueyy 1shunoi

21e sytsodsp ureimeeIls 64l “~epIs 3sen eyy uo Aryzemrad ‘yea1d esooy 03 jueoefpe saceris) TETARN({J Uc eIe STTOs 'edella} ‘eulisysey -uoryerow(h 1sel eyl buranp
pajisodep sTetiejem TRTANTISCTIY(S peinjie) eSieod Jo £ISTSUOD WNIRIJEGNS 6, BUITRYSER +{uozTaoYy 57} UNMIRIISQNS oyl UT Afuo IBIITP puR PUITMUSER ©F ITLIWES
F19a ere {p Jrum dem) S{FOS ‘eoviied 'euUITAuSEN  CASTHY SOUIUT (f PUP Qf URLAJE] JUBTIEA RUITTRYD puE ‘seysuT Qf ©3 07 IWerIews AoueN '¥oIyj seyour gy UwY) SSIY
afjtem Sseof e SEY pesjsemoy TjUTIies RUFTINYD pu® ‘IUBTIRA Aouey ‘peejsowod 03 IPTTUIS 5T eujfmuswd “IYSTI Um0 53T UT 105 oyl Azvsse(s Apxadord o3 yuwejrodur
ST 3T Inq ‘otwspese AjebIey ST Aqeleyy puv TujIAysEYy Jo A37171qe3Ins worjewe[sel [TOS OY) @bURYD JOU SHOp ONSST UOTIEDTITSEYEI TT0S sty ‘sesibe Agrpess re(d
NITH SY CPIUTQUOD 818M suoztioy sg arpods [eabosTq eyl ueya ssyour T uey) iedesp elem TITH SUOQUSTM U0 vUTAYSEY JO SUOZTIOY Atpods oy} ssnedsq (PURITAUSER
103 ®Nye}s JUPTIRA 9sh 03 JouU elojedeyy pur} uorjeubrsep {elpew ouy deey 0] peproep Sea 3T THEYY UEY3 JURDed sIow ST AJ[IS-eSIL0D "Sa Terpem U Butyuryy
U81IMD S,605 pUe ‘oY BOUTS Ealw TTH euoqusTts eyy psddemer jou sey 53§ ybnoyate ‘(ggeT HIRTD) SeUsUT QT AOTeq PuUslXe J0U op suoziicy g otpods ayy ]

pue ‘efjuem s580f S3 UT jueseid ST {se HTUESTOA yHnoue jou Jeys Jubnoty ST 1T ~AFTTS-esives UPY] Ieyjel [RIPSW paires buteq uorises loljuco ezys egorired aun
70 woryrod 1addn eyy jueiiem 01 seysul (I MOIeq SISTXe [PIIeqFm snoydiome jueToIjing Ieyjeuys peuotisenb sey (Iewjeg-sIS) HIVTD HIEH ‘gare Aaains (T1H SUOIUSIM
oy Buruieouos stnuueidy -f YILA uorestumwmrad feuosied uy -eTjuew sseo] eyl UT INSD0 JEUI yse Jo sjeysod Tyews pue suoziioy sy stpods ur punol ST Terisiem
snoydiows STUL -Tefisiem shoydiome Ag peleuIMop ST ®¥Ios & JO xorduos ebuwyoxe eyl - Terisjex BurArlepun eyj ojul spuelxe 3T suoped emos uy ang ’‘alijuem

s500f URI[O® oyl Ul ATelTius pemiol Ay{ensn ST e{os OYL “UIOS Tenbestq eawy uejjo suoped SYL "SOYOUT Qf Pue 0 UesM)eq ST O6TIUEW 55807 ey3 JO SSIUNITUL
-s3180dep TeranizoroEth AfTeaeib Alea butd1issc sseol AJTTS JO STIURE UIYZ ¥ UT pOwIO] pOUTRIp TI=A ‘deep Alea 9I® S[TOS BUITAYSEN IS3I3STILIILIVYY JO ehuwy

{qey 103
a0 of peidues jou)
— oF ¥o s¥ di/SN o1 os/entssel ¥/€ WALT ST A¥D +¥1 o7
wF1-8 A ‘d '
‘ox meg A 'd
M o3 * H ‘00 woD  Jd5/SN i ¥ NAS JTH M 9/F HAG'L 11§ BI-G'E sg
aa’a
5% oz W ‘oo Auwil  dS/sN i 0 4 M /¥ 4X01 18 5°¢-0 9
dn ‘a
5y W'eD Auey T/T 9X0T e syuebac 0-2 20
{sbIng 1 seave]) Je33y[ 3Iceaoy -t 10

Ioedse yirou ‘sedols x0¢ poy3zacdin 21dAL pexjyw ‘jvjereys-fpuws Jo fptes Jeao JeIped g9-HM ‘rUlTMAYSEN

13 3tun dey

SJURMMEOD pue mmumundom ucuwuuuam L jusnIed mmuoeﬁ I8M  3ISTOH  Aag sIn3onIys  _3stod 1o0ied  Axg 1eied sInXel, S8YOUI  UOTIUITFTSEETD
seinjeey sjuewbeig ¥ € £ z aaum@a 1105 ® '-oy
{eHOTITPEV 851¥0D mhucounﬁunou puw a1dwes ‘58TIBG
uozyion 711os ‘3tun dey

{Q3ANTINGD) Y-TT XIGNIIIY



"woTIow 3801] 10/pUN MOIYIeelyy O} eNp ESUCZTIOY roddn peuInys se [rem S¥ ¥NoS

Tenbes~1q ® osnvy suoped Auey *{jueTiep Aouey ur LK3TTS~-esived, INg AoueN uT ,TYIpeE, ST UYOTYM UOTIDNE TOIJUOD B3 30 uot3ied zeddn ay3 03 — uoztioy SE os1pods
sy} ur juesexd - ,sTerisjew snoydlowe, eINQTIUOD JouUEs Ageseyy pue) ucotioes Toxjucd eyl yo 3ied 1eddn syy uT Jou ST eiogeisyy pue fauetres AoueN Ul seyour Ot
saoqe Kiepunoq iemol S3f Sey uozIloy sg STpods eyl eyl ST UOSEAI TEUOTITPPE WY -sienIns 1105 €81y ¥lual puw As{iep PUITSNS &Yl UT peddea sy1os AdueN 103

ueyy (uoTioes Toajues ezis ofotired eyz yo Jawd reddn eyl utr TeYpew UEY] Ieyjel A3718-851v0s BT slojeiell pue) Use OTUESITOA SSO SEY SIIUNW SS80F B} 2SNEOST
pesn ST SHJE}S JURIIRA  CEEUSUT f Uewy ieiweab epjuew ssBO ¥ ea¥l STOS PIQTIMD sjueries AouwN 107 SeyoUT {f pur (Z Ueemlsq pur euITAYSER I0J Seydur 07
weyy sseT ST eTjuem sseo] oY) Jo SSeW{ITYL ey3y deoxe SITOS PUITAYSEY OF IPTTHIS Bl1E STTOS Juwiles Adtiey - SISNSe PUP SEDRIISY YSEAJNO UO 8IF SI0F ISIUL
-fesvib pue pues Ajreavib Aiea Jo puve Putrifieso szec] Jo eIjUWE ¥ UT pamnicy STTOS peuteip ries ‘desp eie S[TOs juerivs Louey eyr s2T3ISTILIDEIND IO abuey

/v 4101 oydes
o ol : as/ss b os —_ ‘v/v BAG L s 8z-0 81150dm0D
: {quy 303
a3 07 : a -] 9/¢ peydues jou)
—_ - o1 a9 GE dan/sN o1 ot Foayusey ‘v/€ HAOT &1 A¥Y +92 oz
: »Z1-9 an v/t HAOT
i} oa ‘a ‘Wwmey  ds/ss Wi HS~08 HES 4 M ‘%€ BAGTL s 9z~9 od
Mo oz . ds/ss ui o5 qES I M v/€ MES"L 115 9-2 sq
: 90 8 ‘4
5Y od _ ‘w00 AueR  d5/5§ HiA 05 AN /vy HE0L 115 -0 k}
da ‘a
‘W ‘oo Auwvy Iwm ayuebac o-f 80
{sDbIM3 puv seawe]] 1e31T( 3¥eI10) o 0

39edse yanos ‘seadors %9 poyiioiry o3dAL pexTw ‘[w3eieys-ipuNs 1o JApuws yeao A3[yF-esiwe)d 9zZ-pM ‘JUETIvs ASUeN

73 3tun dey

SIUSMECD puR mhuaﬂnsom uccwuusnm . juesi1ej wnuoam I0M I8IoH  Aig SINIONIIS ISTOH I0TOD &1q 3o1od aIn3xe], s8YoUl UOTIWITJISSELD
S0INIESJ sjuenbely v € t z Hsamen Itos » '"ON
TeUoTITPRY S5IR0D nuu:o»uﬁocbu puw epdmes ‘saTies
' uwozrion 1705 ‘3tun dey

{QINNLINGD) V-TT XIaNIddv



‘prelseRof 103 O WeYy) SSeT pur euliaysvi l1oj @ ueyjy ssey pue Kouen 10
eAPY STTOE JUETIEA BURTINYY - (S2TISTASIHEIRYD JO ebue1 jueriwp Aouey ees) Jjueyles Asuey s S
Tetoeid sy3 UTYITA SUTSEG PEFOTOUe UT PUNOF eI STTOS JURTIVA BURTTRUD ‘geae Apnis eyl ug

weop Apues Argeaeab Xiea 3o AT10am1b Buri{iesc s5eo] jo sjuwd ¥ UT peu1og STTOos peurerp 1es ‘deep e1w STTOS JURTIEA PURTINUD SUL

MO o3
& 0z
_— c3 ¥ 0¥
M o3 o 0
lm.m.loM.
%] fox dA '3 'H wod
M od
#0710 dA '3
™ o3 ‘H Y00 AweR
as ‘a
sY ‘W ‘oD Kawy

yoedse jsem ‘sedois %9

dR/SNH

dR/SS

ds/s5

d5/58

as/ss

poyziodin ojdiL

o5

ol o1 SOATSSVH
2.3

i HS  /eapsumy

Hd HS-05 qs 4 M

- o5 s 4 M

L:%:7.8 o5 o 4 M

/v ¥ROT

/v 4501

¥/ HEOT
$/€ UG L

¥/€ WXGL

Z/F HAOT

¥/G VAL T8

{qeT 103 perdaes jou)
‘1S "9

{qe1 a0z peidmes J0u)
15 W9

s

118

TS

3em otuwhlo

193371 380107

pexte ‘Iejeieys—ipues Jo Apues leso K31IS-85I¥0D

3 0f 03 07 03 peledwod SSeWSTYI UT SBYSUT ¢} ©3 Of efiuew ssaol ®
UOSUeRY BwWeS et} 10F pesn ST SN3EIE JuUETITA  Cswelsis ieyse ygenno
-s3ts0dep [eianiyorseld 1eawib pue pues Atiaaerb f3ea o3 pues iseac

155115118108 R D Jo ebuey

o1dues

#e-0 a3teodmos
+TL-9S ot
95-2¢€ j#el4
ge—0% ol
0t~ =g
E-0 3
o€ Lae)

[ et 4 10

L7-HM (JUETIEA RUITIRGD

4 31un dey

SJULEEOD) PUW mhumﬂc:om uoTIoeey JussIed 3008
seInjeed ¥ hmusatmnum 9
TeueTITPREY eEIRVCD

I5M

IS Aag v

s

Anuelsisuo)

eANIONIIS mumﬂos o103

Ki1g zo0710; BINIXS,
£ d e z JRLL

seysuUl UOTIIEITITSSTELD
yydag 1108 3 ‘"o
pue e1dmeEs ‘sotiss
uozyiod Ttos ‘3Tun dew

1

{QEINNRTINOD} Y-11 XIGNIddV



“geyouT pg Puv g Usemjeq 1eiey ,UI83siic, pejusmss ¥ sey Ing sytsodep

Tetatn{joroeth TeyeTexs~Apues lo Apues isao 55001 AYseuou Jo seysur pf 03 bT sey 3T ponbeli) OTIEPTS e OSTR ST HITYM elembur] epnNToUT STIOS IRTIMIS  "BIFp

071 SUOTIEAIBSOO UC peseq eseyd psurwip [rem ¥ 3o Ayrrend jou pinoa STl JiyToeds e31s eyl ‘Arjusieddy  “zy-HM 103 SBYOUT gy ¥ purE fSBYSUT (0 IT PRATISQO SEM
(G- 10 gYET OUNr s3°T UT 6Tqel 193®M oL - {ggel ©I00H) SONDUT (5 MOTeq oTqel lelem pealesqo ue ng buryijom TYos JO SOTISTIETIRIETUD 1eatbotoydion sey 3Ey3
sTTomT 103 eseyd ‘peureip {fem ‘elrow] ® dn 3195 SBY SIS U} POIOU eq PINOYs IT ySUOWITY ‘(LEET 525} STTOS OTApAY, PeIepIsuUcd ele SIS STONT  "2UDZ PRIRINGES
peynied Alyrucsess e o3 enp Burjijom [Tos Jo srseued ey) UO PelINIUCD PUY UCTIEOTIISSPTD OTWOUOXKE] ) PSIFTISA HIPID YIEW “I9-HM 103 e3T1s puw voradrisesp

oYyl PemeTABI P TT8M fe ‘Zg-HM 01 Aqiveu eyoy yebne teuoraIppe we bnp Aeyy pue ‘gge7 eunc wiel U sToyueAN Wi Y3TM Z9-HM 8375 butydmes e(TonT pe3rsta AIeld
N1el 3SIIUBIOS T10S S15 - (gg6] P3ooW) saesl ewos uy Xfnr sjey o3 Aew-pru Aq euch eq pInoo pur sieel Temiou Jjo Al pue [Tady Burinp 1SIXe plnom 2U0Z paleInies
poysred STUL -UOSESS 8013J-315013 Sy} FO ISpuUrewel 8y I10J PauTEIp (8 SomeIeq ITOS OUI PUT ‘ejeilsqns [savib pue pues esirod eyl ybnoayy sureip Apeaig

189Em 1105 eyl ‘eieidmos €1 Meyy eyl ST Uo0S SY  -snIe3s oIIpAY 10J ¥TI83TID S3eew pUT 2vIIns 8y3 03 OF0TA pumej ST burfijow {Tes “uellTpuod pajwinjes peroad
¥ 03 NP euDZ pesnpsl A[[EUOSESS ¥ SOWONSq PUE UIRIP JOUUED SAGqE suoz pajeInies oyl ‘piemuncp sesseiboid meyy eyy sy -siTmied isyjesn §® Uoos Se 10 Aeyp hutanp
PIBMUMOP 82PJINS SYY WOIJ SMPY] USY) pue Isjuts syj Burinp sezesiy eyrzoid TTos eyy jo 3eej ony 1eddn eyy -ysemano rerdelh Ar1earab Kiea 13m0 {yse oTURSTOA IO
BANIXIPE TTEES P YITA) 55507 peliscdsp puTA Jo SAYSUT I INOGY FO 8TJUEN @DRJINT ® eavy STTOS BTTOWI “HZH ‘NETL ‘Gf PUP pf SUOTIDSS Jo Jmom UT pue ‘[y USTI0RG
JO 7/1 § oY1 UI puncj swelsAs 19y$e eyl UIYJTH SUISEq peso[sue pue seoy 813138y UT punoj elw STI0S sseyl -s3Tsodep TeTANTJoToR[h 1eac S[PIIe)ew TPIAMI[® 1810
sse0f AITTS IO STIUPW UT pewioj 1PY) STFOS peureip [ies A[[eucsess pue peuteip Ariocod A{Teuosves Ayejeuseiye ‘desp ele STTOS OITIW] ISDI3SIie3oerey) Jo 2buey

M oz o &1 dN/sN o1 7] Ty ¥AOI ST ¥D L2 o)
-1 01

87qe) I83eM o o3 o 5 a’s 144 BATSEEY /v HROT 13 £9-8% jol 2

STIJ0N JOUIISTP "paw UX §°L nej

¥v/¥ 8% S°L
M 0z ¥ gz AN/SN o1 og ¥/% 9X0T pues uo BE-LE fanT4

/vy HxSL
MO o1 ¥o 0z anN/sH o1 B8 ‘v/v aR01 pues 4o LE-ST 19z
no od wd ST dN/SN o1 o8 $/€ ¥X0T g7 ¥ ez-41 o8z

WwIT mOTeq ap

4 'H 0O mey seIl3om jourisip ebaer 1/¢ ¥XeT wed

wZT=9 OO Heg “v/¥
f o) o3 % ‘4 'HowOD  JS/SS Ul ¥ES H M ‘¥/E ¥ASTL 118 ST-T bsg

S8T33OW JDUTISIP ‘poa

¥/€ HASTL wWOD

W90 da '3 ‘peysnia p/e
v o3 H ‘o0 Auwy  35/SN ql WA ‘1/v 4207 T8 -0 By
s o3 Z/7 A0 Jvm syuehbic o7 o0
(sBTA} pU® S0A¥ST) 1013T[ 3583103 £ 10
1oedse qanos ‘edos x¢ ponbed1n o1ieprs 1ejeIe{s—-ipues lo Apuvs 1ea0 TeIpeH 7 9—HM ‘eTrom]
a tun dey
gjuommmey pue mhumvndon uﬂoﬁuuuoﬁ L Iuesieg wnuoom e ISTOW Mg SIN30NI5  _ISTON J0Ton  _Aag aofod eINJXBL SeYDUT  UDTIEITITSSEID
seinjyeszy sjuewbreig ¥ £ 3 z Anumwn fros v ‘-oN
TRUOTITPPY *SIF0D mmuneumﬂunou pue oydues ’'sofies
. uozTiof TYTos ‘3tun dey

(GINNTINGD} V=TT XIGNEJIIY



*SeTies PPeISsmOH e} utelel 11 Asains [ToF TITH SUCqysTM syl ‘ebuwys s143 ®pW¥M 384 Jou swy 5O5 esnedeg “{ggsT ¥1e(D) s3Tsodep

eureiom wo {ie3ysfeys-Ameor) uwotideoeq pue ysemno uc |Tejefexs-ipues) TUIEWYSTY YsSiIgEIse pue selles pewejsewcl eyy doip o3 spuejur 535 - s3iTsodep Jusiezjip om)

8581} N0 STTOS uaA}sq poysINburlsIp (see1y eusy puw Je{lra vulsins) sdeains leje] -siysodep eurelow puw ysemino yjoq uo peddem sem peeisewop ‘ysns s¥ - {9957
§05 puR ‘IE6T Aeaans puel [esTsiyd) eere sieylea BUISTNS-TRSNURICW 643 JO SABAINS YOS ISOTTIve 8y} UT peqriossep pue peddem ses jeqy STI0S ey Jo etc ST Satres

1tos peelsemol oyl ‘~JUPUTHOP &I S8IN)Xs) [eyelsys—fpues ‘Uotlses [oljucd 6yl MoleE -~S8qqo> pue s[eavib Jo s)sTsuoo pue jusoied gy 03 g woly seburi juejuod

juswbeis esirold ‘weof JITIS AJUOUINOD JSOW UCTIDEIF YIIUE PUIJ oUY YITA [eje(eys-Auweo] S puw sjuswipes [vrserh syi Ul $Indoo uUolises toljttos Uour QF o3 O

syl -ea[juem sseo] eyj ul pedofesep EMOS #Y3F YITM ‘XOTYY SeYIUT 0T ©3 9 woajy sebuwl erjuem sseof L[S OYL *FIUGWIPES [PTIANTI [eT2e(h I8ao Sseof Jo dedev| utyy
v ui pemwioy eyl -ieawib pur pugs 03 (seyout gt ury3 sse[) AoTTeys Alea elw 3wy STTOS poureap [Tsm deep Jo STEUCH STTOS prelsewol !S5T1S13930EirlD jJo sbueg

eydues
M oa ds/ss ul - /v HX01 115 -0 a3150d800)
g o1 £1-15

—_— o3 ¥D §Z da ‘d meg  IN/SH o1 us 9/5 HROT HOA-ND +07-8 It
w§-F dA 'd

M o3 W00 woD a/ss b4 IS H M ¥/E HASTL g £ 8-E sd
-0 dA ‘3

v ol ‘oo Auwy 35/sH uz D WM /v HAGT 118 €0 k|

SY /T 9AOT e syuwbio o1 80

Joedon qsen ‘edors 37 poilciay o1diL pexTH ‘1ejereys—Smecy BE—HM ‘pes)semol

9 3tun dey

sjusmmo) pue mhusﬁﬁ:om wot3oveyd Jusanieg 83004 3oM 3stoW AI1g _eanysnays _3sTol Ao7op  Aug 1o0fod BINIXSBL _SOUSUI UOTIEDTIISSEID
saInjved g huunoamsuh 3 L4 £ € 4 anumoa {1cs ¥ ‘-oN
TPUOTITPPY ®s120D) ASUe3STEUCDH pue e{dwes ‘setieg
5 uoztioyg Tro5 ‘3run dey

{QSNNIINOD) V-TT XIAN34dY



“{oav1d pue pues o3 SeUSUT Q% 03 £7 ST euUITSNS - (etiajed Arjeav1b 1eac IvTIe3ww Apues euflJy Io AITTIS Jo SeysuUT (f Weyl S Sey eusy) cTerIejedw SurATIspun
oy} UT $HJYUCQIED 6513 Sey eHMIINTH -ESTH JO sSjunowv JUestFTuBTIS SWY STAZelf "BUILISHS pur ‘eusyd ‘RMTINTY ‘STAEC epuTOUT SIYOS 1WIIWIS I9YI0 ‘sarryoad

ayy jnoybnoiyy seinjxe; Burdiea Jo siede{ perITieils eavy yjog -syidep Burdiea je Jejjem oruebio petang jo sesusT pue siyeysod eapy yiog CHoSRIYIN Jo]

1eyb1y ATIybrys st efigoad eyj jo 3red emel Y} uT jUejucd jJuswbel] esIP0) CUCSETYIN oy mwol JApues eutp) K1es 10 eurj 1o ‘meey 3[IS ©3 paiedmon wiryoid [ros
syy 7o 13ed reddn vy ut pues Ameo] o pues AT{earib sey joun{pexel UOSETNIN -UOSETYIN Icj Teasieys—Apues lo fpues leac fmeol esivod pue joun{peye] UOSPIYIH
103 {sjuswbery ssiecn jusdied gz 3o ebeieae ue yITM) Apues s (ey1joad TIOS eyj UT Seysur Qp o3 ¢ WoIJ) U0TIoEs foijues exTs oIsyized eyl -snyeys jounfpexel
103 uoSenI Y} ST STHL -50Ininel [I0e weleIyTp ATIUBTTs eaey Aoyl 31deoxe UOSETHIN ©3 AVIIMIS eaw s17os joumlpexe] UOSeIHIN ISDTISTAejoPIeY) jo sbuey

Teraejem L31Ls Jo {e1qqoo> ebier
£30ds earssel Aq peddoejs)
- o3 ¥ 51 an/ss o1 ‘o5 £/5 ¥XO0T §1 89  HF-8E [
SOTYIC JPUTISTP pew 9/F UAG™L "WOD
no o1 — 45/s) ud SATERVH £/% ¥AOT 15 gE-T¢ { 5o}
wRT ROTNG
s} ol o 09 dA 'd w8l IN/SH a1 bs £/¥ ¥XOT 1 A¥D TE-Te £
=21 - 59
o] o3 ®9 §¢ da '3 ‘W omeD aNsN o1 ng /8 EX0T . ST  IT-5°% o
iviieyvw syuwbio
fre) o3 a8 ‘a4 ‘W Auwy — — - /T ¥A0T +dacsep Arybry 57 8-9 qeo
M o3 o 61 A ‘3 ‘W wed aN/sE ol 2. /€ ¥X0T puEs ¥H 94 12
e od : t/t uxot jex spuwbic o1 80
(sbim1 puv Eeare]) 16337 38e1103 1-% 10

Joedse Jeee ‘edors yT JusAnTgoAss opdir poxu ‘Jpueg 6e-HM ‘joumlpexel uoseiytM

H 3tun dey

sjussmol pue mhunvnsom u:o«uuaoﬂ i Jussieg wuuooﬂ I8 ST AIQ | eInIONAES ISION a0ies  _Aag aoyed eImixey, S8ySUT  UOTIWDITITSSE[D
seInyves sjusmbesy ¥ £ : € z mnummn ites 1 ’'-oN
TRUOTITPIV *5IR0D AJUSISTEULD pue s1dues ‘seyiss
s . woztrol 1ros ‘3tun dey

(QINNIINOGD) Y-TT XIGNAdJV



pue uotjeutmexd, ‘F 1eidengd pestasy ‘gl "o WoodpueH eIn[noTiby ‘Tenuey Aeains 1Ies) siede] puw suozfioy Tyos aoJ sucrivubisep msu syl
S193U8D BDTAISS TRITUUDSL JEOM

10J SUOTIRIASIqQE PUR SUOCTITUTIEd,

peTITleias
Reywys

Atesvin Ajemerixy
Areaern Aiep
Areanan

- Areyeandes ﬂeﬂwuouom eq Aew jejewwtp uy um o7 ueys iebiet sjooy
Tegswwip Ul Jebiw[ 1o ww ¢ 0SIPO)

J9jemUIp UT WE G 03 7 ENIPSH

JejewuTp UT W 7 03 T AULJ

FojemEyp UT ww 1 UTy) 851 :BUTJ AIBA

101V SeSSVID 8IS el - (aequnu) A37yuend puw (edAy) ezys peygroeds w Jo swiey UT paqrIDEep eI £300Y

[1:38 1va) o Koy
TP H (ucemo3) wod
euUTI I Mo
eutd A1ea  JA meg fiep
odky Jequmy 183008
5I38¥Id A1ep  dA
oF3Iseid d
Uﬂvulm.& h.m.unmmﬂﬂm das E..nh hﬂ‘ﬂwuuxm IJ4 PaeH hﬁ&ﬁmhuxm H3
or3seid ueN 2N witg Aien  I3A paeg S1ep HA
Kio135 Aaepn sp wita 13 paeq H
&dTIE s eTqerIg b paed ATIYBYIS  HS
Ayotas Ar3UBTIS S8 eofqerig Azepn  uiA 3308  ©OS
Ayo13s WoH SN 850077 1 esoo] ¢l
Jop I8TOH Xid :Xous3sT8U0)
Appots
psutelsn o1burs ns
eATEBY BUCIYS  GATSSVH §
QATEEWH
PATSEEH NeeM GATSEVH M
OTIVMETAL ud eslvol Kaes oA
Ayoo1g awTabuy ey ®2I¥03 O
Ayoo1g awTnbueqns ¥gs mmIpoW o huoryy g
AvihueIn k] eutTd 4 e)RIBPON W
fywia 13 outrs A1ea A qeoMm M
odiy o215 oprIn :BIN3ONIG
“UCTITPA GL6T ‘IIVYD 20T0D 1105 TIeSUNH :1SYoM puw Axq ‘1070D
feuueyd ATewellxi XD IS IS
s Leuuwyy Azen  AND Aeld ol weo] ATT5 IIS
HS Arsuue fiw] Aety Ka118 JIS wec] 5
X490 Arquon Atesezixa xad weo] Aeld AITF5  DIS weo] Apues 1S
ARG Atqqop Kxep  pdd aeor AvTD e} puvs Amwo] 51
ww K1gqqop o] weo] Aety fpuws IS pues g

$SUOTIRTARIGYE ISTFTPOW SINJXS] pue elinjxasl

*31cde1 sTY3 ur pesn eaw (fs5-gf -dd ‘1861 APl ‘prerd eyl Ul sITes jo weridrioseq
u"suoctidtiosep fies

“p£61 TTIdY 'SIS-VOSN UI PEqIISSep PUF Pe3lsi] eie sucyivlaelgqe uoildiidsed e(1jord 1ies

SELONLOOA

{QAONIINOD) ¥V-1T XIQNIddY

1

¥

£

[4

T



- (peydnaiejuy ST Ajwpunog eyl

pur SnOMUTIUCOSIP ST ATepunog ey Aq poaeiedes sisie] 10 SUOITIOY ey} JO UG ST W) uMjoid 4 (qo1Yy wD GT<) osnIFTd d
{ep1a Biv Aeyy uely isdesp exw JEyy gjeysod swy Alepuncqg eyl) leinbeiir I (o743 w3 ST ©3 §) [wnpern o
{Geep B1v feyy uUey)} Jepim oIe suorsseidep yYoTYm ©l sUOTIRINpUR SVY Kaepunoq eyl) Asem M (32FY3 @5 § 03 Z) IWLID O
{ser3rreInbeli] ou 1o mey yjta sueld v T Kiepunog ey3) joows § (42743 w0 ) 3dnaqy ¥
Xydeiboders FSaUdUTIS I :89TIPpUNOR UOZLIOH
0°6< eurpeyTyY Atbuoiys A1es  "yIY Buoils Azep
06 - S8 surieyIy Aibuoizs =3[y Buoxjs jusosealeyli Arjuercta  AJ
¥°8 - 6°L sULTe{TY ATe3EI8poi “HTY "POR jueassesteyyy Arbucays 53
8L - ¥L eurIeNI¥ ATPITH “HIY "PTTH Juenseaisyyy ATejwispou Wi
£'L - 99 TeIINGN TeIjneR Juesseslelyd ATiubris a5
5°% —- 19 POV ATHIBTIS PIoNY “15 JusdsesIL) JI-UoN  OF
0°9 - 9°% p1o¥ AT93RI8POH PTXY POl
€6 -~ 1'% pIoV A1Bucals pIa¥_"138
pd PLYETTTT BOUEDSRAIST I 1U0TI0ESY g

*sr1301d perdaes yows 107 miej uoridiidsep eTT7oad 708 PI®TI «7EZ. Y3 WOIg Uexw] eaw (-D3e ‘Kieuuwys ‘Areawab) sedfy astyypom otboyroyir:
-lequnu oYM JSelved SY3 O] PRPUNOI i1¥ Siledquny “EIWI S103NIoqe] TTOS WOlj ue{wl eIw (3ubtem Aq %) sebejuesied juewbeiy esawed TTY :Ejuewbei] 6S1r0D L

‘puoses ediy puw ‘3s1(F Jequnu o3 ST peqlissep elr §100d
ez1s pergToeds ey3 Jo veir JTun led ¢ uweyy eiow + Ruey

8215 peyyioeds eyy Jo weaw 3Tum ied g o3 T uwommO]
@z1% petytoeds ey Jo wesw ifun ied 1 ueyy s59] theg

rgesser? A3TaUend BuiMo([0F oYl FO Swie} UT PeqTiOsep eIv Iejemwip U M (] Ueyl Ie{ERs 3001 {TY °S1001 8SIe0s puE wnipsm 103
Tejewroep etenbs | pue ‘S3col SUTJ pue eUTy AIeA 103 1e3sArIlued s1wnbs T—vear jTun 1ed ezTs Yd¢e Jo sIequnu o SWMie] UT POUTIOp 8I® £3001 IO SeSER]D A3ryuend

{QaENKRILROD) ¥-T1T XIQNEdIY



APPENDIZX B

SOIL LABCORATORY DATA
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CSU Sofl Testing Lab
Voc. Ed. Bldg.
Fort Collins, CO 80523

Room 6,

303-491-5061

g8/22/88

Date:

Soil Analysis Report

* %
Al

* %

*

~~w===NH4io0Ac Extractable~---Mshlich

~ZM KC1 ext.-

Al Fe
___..___...._%.,.__.__.__......_

Fe

P
ppm

Ca Mg Na

CEC
~-emg/kg--= Mmeq/100 —==m=-====meq/100g-===mmm==

NO3-N NH4-N

In.

Sample Depth
ID #

Lab
¥

3-0
0-4

R 51 WH-4
52

6.28
1.61
0.61

0.83
2,58
1.12

0.31
1,66
0.62

0.61
1.50
0.22

0.20

0.06
0.08
0.08

1,00 0.50
0.35
0.37

38'4

24

0.12
0.10

0.27
0.21

60,0

4-13
13-22
22-60

53
54

55

20.6

<1

3-0

56 WH-8

57

0.20
1.30
0.91

0.24 0,62

1.09

0.49
1.19
6.59

0.19
0.04
0.03

0.09
0.09
0.10

5.26 1.17

3.81

39.1

16

0-2.5

2,5-15

2.33

0.89
0.47

37.3
26.3

1
<1

58
59
60

1.80

0.64

1.65

15~24
24~-60

11
31

0.28
0.42

5.12 1.55 0.09
4.06 0.78 0.08

24.5

11

28 <1

61 WH-26
62 WH-27

28.1

63 WH-38 2,5-~0

64
65

0.31
1.24
0.71

1.04
2.21
1.16

0.36

0.90

0.39
0.30
0.45
0.24

0.08
0.07
0.06

1.06
0.39
0.36
0.85

4.18
2,16
1,69
4.01

31.6

11

1.08

1.53
0.50

35.6

5-19
19-24

0.64

21.0

1

66

30.6 0.11

0-8

67 WH-39

# ~ Sodfum Pyrophosphate

- Citrate Dithionite

* %
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CSU Soil Testing Lab
Voc., Ed. Bldg.
Fort Collins, CO 80523

Room 6,

303-491-5061

8/22/88

Date:

Soil Analysis Report

* %
Al

¥ ¥
Fe

¥

~--~=NH40Ac Extractable----Mehlich

~-2M KC1 ext.-

Al
R Sy

Fe

P
ppm

Ca Mg Na

CEC
we=mg/kg--- meq/100 =~-~------meq/100g--====---

NO3~N NH4-N

In,

Sample Depth
In #

Lab
#

2-0

68 WH-62

69

0.26
1.11%
0.45
0.33

1.05
1.99
0.63
0.41

0.31
1,01
0.31
0.22

0.87
1.49
0.13
0.06

0.39
0.20
0.18
0.19

0.11
0.10
0.05
0.06

0.76
0.60
0.11
0.16

2.51
3.01
0.57
0.60

25.2

14

28.0

2-15
15-25
25-37
37-48
48-62
62-72

70
71

14
15

11,7

<1
<1

8.9

12
73

74

75

2-0
0—305

3.5-14

76 WH-66

77

0.17
1.74

0.62

0.23
1.12

0.52

32

0.35
0.09

1.16 0.13
0.64 0.11

3.05

25.6

2,94

1.31

3.15

41,2

1

78

3-0

79 WH-77

80
81

0.57
1,07
0.52

1.26
1.54

0.53
0.96
0.30

0.76
0.89
0.18

11

0.15
0.07
0.03

0.10
0.11
0.08

0.38
0.16
0.49

1.68
0.97
2.07

29.5

26,7

10

7-14.5

14,5~38

15

17.1

<1

82

WH-83 2~0

83

1.16 0.29

0.27
1.75
1.60
0.55

0.78
2.39
1.66
0.40

0.26
D.11
0.20

0.14
0.15
0.14
0.09

1.09
1.19

3.20

27.4

0-3

84

1,70
1.74
0.88

2.76
2,51
1,21

4,60
1.55
0.70

55.8

13

85

0.49
0.24

42,7

1
1

8-16.5

16.5-30

86

0.10

21.7

B7

Sodium Pyrophosphate
- Citrate Dithionite

* ¥
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CSU Soil Testing Lab

Room 6,

Ed. Bldg.

Voc.

CO 80523

Fort Collins,

303-491-5061

8/22/88

Date:

Soi11l Analysis Report

x#

X%
Fe

¥

——e—=NH40Ac Extractable~---Mehlich

-2M KC1 ext.-

Al

Al
e e —————

Fe

P
ppm

Ca Mg Na

CEC
eemmg/kg==- MeQ/100 ==mm==-=--meq/100g-==-=====~

NO3-N NH4-N

In.

Sample Depth
1D #

Lab
#

88 WH-89

89
90

8 1/2-22

91

22-31
31~38

38-47
95 WH-100 3.5-0
g6

92
97

93

04

0.34
0.56

6.35 0.60
0.95

0.66

0.56
0.68

1.94
0.87

13 37.0 8.57
4,39

<1

30.9

22

98 WH-108 1-7

0.12
0.09
0.79
0.24
0.14
0.09
0.09

0.27
0.26
0.47
0.34

2.00

11.79
14.44
76.48
35.37
12.34

39.1

21

<1
<1
34
16

7-21
21-42
101 WH-137 5-~0

g9
100

11.73

55.1
124.4

16
26
29

17
13
14

61.9

0-~3

102
103

0.54
1.29

0.25
1.13

35.9

3-12

0.41
1.00

0.25 0.79
2.49

0.95

0.05
1.68

23

0.86
4,76

14.9
51.5

<1

104 WH-60 13.,5-40

105 WH-8

0.22

2-9

¥ - Sodium Pyrophosphate
¥% - Citrate Dithionite
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CSU Sofl Testing Lab

Room 6,

Voec. Ed. Bldg.

CO 80523

Fort Collins,

303~491~-5061

8/22/88

Date:

Sofl Analysis Report

8 hr.
Texture

Org.
C

~<8 hr.--

S11t Clay S11t Clay

--2 hr.-

TS
Y ZS SO RS S

---paste-=-=-
pH E.C. Sat. VFS
mmhos/cm

Total
N

wtl

Loss
ignition

Is1
(H20)

Lab Sampie Depth

%

%

In. pH

ID #

#

57.30 1.285
0.325
0.320
0.077

4.1

3-0
0-4

R 51 WH-4

SiL

8.5
7.1

12
10

73

16
10
11
12

69

15
50
69

0.18 96.8
0.11

4.1

52
53
54
55

40

40
20

66.3

4,7
5.0
5.2

4.3
4,17

4-13
13~22
22-60

SL
SL

1.3

23

28.9 10
10

0.11
0.09

*

21

23

65

22,6

5.0
4,5
4.1
4.9
5.0
5.3

1,692
0.452

81.37

3-0

56 WH-8

57

SiL
SiL

70 11

15
i2
12

66
55
38

19
33
50
82
18
17

0.32 38.0

0.12

4.2

0-2.5

2.5-15

1.3

59

10
15
15

57.9

5.2
5.3
5.6
5.8

0.242
0.117
0.045
0.147
0.186

58
59
60

10

40
14
70

40,8

0.09
0.12

0.14

15-24
24-60

LS
Sik
SitL

12
64
68

28.8

12
10

18
15

52.3
57.4

5.3
5.0

0-28

61 WH-26
62 WH=-27

73

10

0.15

5.6

0-38

1.190
0.266
0.202
0.115
0.221

47.41

63 WH-38 2.5-0

SiL
Sit

-

10
10
10
13

74 14 78
70
46
70

0.14 82.8 12
16
42
14

5.2
5.3

0-5

64
65

74

14
12
17

60.9

0.09
0.08
0.09

5.2

5-19
19-24

48
74

10

35.7

5.4
5.3

66

SiL

64.7

0-8 .

67 WH-39



Page 5

C5U Soil Testing Lab

Room 6,

Ed. Bldg.

Voc.

CO 80523

Fort Collins,

303-491-5061

8/22/88

Date:

5011 Analysis Report

Org.

""'"8 hf'-"

Siit Clay Silt Clay

"""'2 hr-

~~-paste---

Total

g Wt.

lLoss
ignition

1

1
(H20)

8 hr.

C

TS

S
e tme v e, —————

E.C. Sat, VF

mmhos/cm

pH

Lab Sample Depth

%2 Texture

%

In. pH

ID #

#

0.955
0.210
0.219
0.046
0.032

2-0 5.1 48.56

68 WH-62

69
70

71

SitL
SiL
LS

12
12

79

17
17

74
56

80.7

0.15

4.8
5.3
5.5
5.7
5.8
6.0
6.2

2-15
15-25
25-37
37-48

61

27
87
90

61,8 13

0.09
0.06

5.1
5.4
5.5
5.8
5.8
4.7
4.3
5.2
4.8

»

29.0

29,3

0.05
0.06
0.13
0,09

712
13
74
75

91

11

34.4

SiL
LS

13 .

61

56 18

26

26.1

48-62
62-72

11

11

85

23.1

0.956

62.71

2-0

76 WH~66

11
78

SiL
Sil

10

16 68
10

62
51

22

92,5 10

0.20
0.09

4.9
5.6

0.220
0.193
0.960
0.339

0-3.5

3.5-14

5.4

53

39

81.3

52.15

3-0

79 WH-=-T77

80
81

SiL
S5iL
SL

12
13
14

72

17
18
18

67

16
23
57

5.2 0,12 88.4

5.4
5.8

64

59
25

10
10

50.6

0.07

0.179
0.050
1.420
0.281
0.436
0.284

4.8
5.3
5-3

7”14:5

14.5-38

WH-B3

29

28.9

0.11

82

55.72

2-0

83

SiL
SiL
SiL
SL

11 .

77

17
11
13
19

71

12
32
30

99.1

0.16
0.11
0.08
0.08

5.1
5.5
5.4
5.2

0-3

84

57 60 .

14
16

99,6

85
86

*

1.6

61

89.1

4.9
5.0

8-16.5

16.5-30

13

34

28

53

36.1

0.108

87
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CSU So0il1 Testing Lab
Voc. Ed. Bldg.

Room 6,

CO 80523

Fort Collins,

303-491-5061

8/22/88

Date:

Soil Analysis Report

8 hr.

2 Texturs

Org.
C

"""'8 hi"."-

Si1t Clay Silt Clay

~e2 hf‘-—_

TS
ccmmmmme— e e e —————————

~w=paste~---
pH E.C. Sat. VFS
mmhos/cm %

Total
N
%

% Wt.
lL.oss

1:1
(HZ20)
ib # In. pH 1gnition

Sample Depth

lLab
#

1.128
0.029
0.694
0.045
0.020
0.081
0.032

65.30

6.6
6.5
5.9
5.7
5.6
5.6
5.5
4.9

1-0

B8 WH-89

89
g0

13

90

0.19 30.6
158.2

6.9
6.0

0.71
0.11
0.08

28.69

6-8.5

8 1/2-22

LS
LS
SL

15

34.3 13 79 13
88

6.0
6.1

a1

6.3

26.7

22-31
31-38

38-47

0.11 42,2 20 58 27 15 30 12 .
B3 12

0.09

5.9
6.0

93
94

LS

10

28.2

1,098
0.588

58.05

95 WH-100 3.5-0

96
97

11
14

14 71 15 75
19

0.23 118.8 5
12 18

5.3
5.4

5.’7

SitL

68

63

80.5

273.5

0.15
0.21

0.11

0.342

5.2

6-22

0.996
0.325

46,62

98 WH~108 1-7

99
100

Sit

30 52 18 58 12 .

10

78.1
129.4

5.1

4.7
5.9
5-7‘

7-21
21-42

0.780 4,9 0.29

35.90
55.64

1.540
0.800
0.292
0.034
0.299

101 WH=137 5-0

SiL
SiL
SL

SitL

11.8

10
13
12
12

65
66

13
18
15
16

10 26 62
61

127.7

0.15
0.08

6.0

0-3

102
103

*

68.7 21

6.2
5.6

5.3

5.2

3-12

.

6.3

25

22
63

32.4 10 63

0,07
0.13

104 WH-60 13.5-40

105 WH-8

67

21

78.1

2-9
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