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Manger, Ground Water Protection Section MAR 06 2

Utah Division of Water Quality DIV, OF Oit., GAS & MRING
Utah Department of Environmental Quality

195 North 1950 West

P.O. Box 144870
Salt Lake City, UT 84114-4870

Subject: Red Leaf Resources, Inc., Ground Water Discharge Permit Application —
Supplemental Submission

Dear Mr. Herbert:

Enclosed herewith is a supplemental submission of the Ground Water Discharge Permit
Application for Red Leaf Resources, Inc.’s, Seep Ridge site in Uintah County for your review.

. The application was prepared for Red Leaf Resources, Inc. by JBR Environmental Consultants,
Inc. under the direction of Robert Bayer, P.G.

The enclosed document supplements and supersedes previous application information. Please
note that certain drawings submitted along with this submission contain information and/or
data determined to be proprietary and/or business confidential by Red Leaf Resources, Inc.,
and are submitted to UDWQ with the understanding that they shall be managed as proprietary
and/or business confidential by UDWQ. Drawings, information, and/or data considered to
have confidential information have been stamped with the words "confidential business
information" in accordance with R317-8-3.3.

Should you have any questions or comments about this application or if additional information
is required, please contact Jay Vance at 801-878-8100.

Sincerely,

///”".f/ ,/(

Lance Lehnhof
General Counsel
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. Utah Ground Water Discharge Permit Information
for

Red Leaf Resources, Inc.

Southwest #1 Project

1. Administrative Information
Applicant Name, Mailing Address, Telephone Number, Contact Information,

Designated Agent

Red Leaf Resources, Inc,

10808 South River Front Parkway
Suite 200

South Jordan, UT 84095-5956
(801) 878-8100

Fax: (801) 878-8101

Company Representative: Jay Vance, P.E.
Designated Agent: Lance Lehnhof

Facility Legal Location

. Partians of Sections 19, 20, 29 and 30, Township 13 South, Range 23 East; portions of Sections
25 and 36 of Township 13 South, Range 22 East. All sections are located in Uintah County, Utah.
The Universal Transverse Mercator Geographic Coordinate System (UTM) coordinates for the
facility are: Zone 12 Northing 4390671.43, Easting 638650.23. Latitude and longitude: 39°39’
23" north latitude, 109° 23’ 04” west longitude.

Owner and Operator information
The owner and cperator information is the same as the applicant information: Red Leaf
Resources, Inc., is the owner and operator for this facility. Further information may be found at

the following website: http://www.redleafinc.com/

Facility and Contact Information

Southwest #1 Mine Project

Red Leaf Resources, Inc.

55 miles south of Vernal, UT

EPS Site Manager: Steve Barrett

Office Phone: 801- 878-8100; Site Phane: 801-994-1830

Mr. Barrett supervises the daily operations and maintenance of the Southwest #1 Mine Project
Site.

. Utah Ground Water Discharge Permit Application
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2. Introduction

Red Leaf Resources, Inc. (RLR), a privately held corporation, has developed the EcoShale™ In-Capsule
Technolagy to extract petroleum from oil shale. RLR is proving the new technology at a location in
eastern Utah. The EcoShale™ In-Capsule Technaology uses heat ta extract kerogen from oil shale as
gases and liguids.

This operation, Southwest #1 Project, is located approximately 55 miles south of Vernal, in Uintah
County, Utah (Figure 1, Location Map).

Following oil extraction, the shale will be encapsulated in place for final disposition, with no identified
impact to surface or ground water resources.

3. Background Information

Since October 2008 when RLR initiated construction of a test facility, RLR has been in continuous
operation with activities including site construction, testing and scale-up of the EcoShale™ In-Capsule
Technology test unit, operations and maintenance. The operation consists of simultaneously mining the
oil shale and creating the heating capsules for extracting oil.

The facility is currently operating under the authority of a Small Mine Operation (SMO) Permit. RLR
intends to expand activities at Southwest #1 small mine site by converting to a Large Mining Operation
{LMO). Mining will initiate in SE1/4 of Section 30, T135, R23E with its first capsule. Upon successful
completion of the first capsule and a corparate decision to proceed, construction of subsequent
capsules will progress east to west and south to north.

4. Facility Classification and Type

4.1. Facility Classification
The Southwest #1 Mine will be a large mine operation.

4.2.Type of Facility
The new facility will be an oil shale production operation to extract kerogen from mined oil shale ore. It
includes equipment maintenance, laboratory suppeort facilities, and ancillary facilities, as necessary.

4.3.SIC/NAICS Codes
The Standard Industrial Classification (SIC) and North American Industry Classification System (NAICS)
codes that describe the proposed facility are 1311 (SIC) and 211111 (NAICS) for petroleum extraction,
production, and oil shale mining and beneficiating.

Utah Ground Water Discharge Permit Application
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4.4, Project Facility Life
The initial life of mining operation is 30 years. As the operation progresses additicnal reserves maybe
discavered which could extend the life of the facility.

5. Red Leaf Resources Qil Shale Mine and Operation Description

5.1.5taged Development
The development of the full-scale mining and oil-production operation will begin with a single capsule,
which is termed the early production system or EPS capsule. It will be approximately 75 percent of the
size of the full commercial scale capsules and unlike them, will not be constructed sequentially with
other capsules. Following the description below of the entire EcoShale™ In-Capsule technology, a
description of the EPS design and operation is provided in section 5.3.

5.2.0verall Operation Description

The EcoShale™ In-Capsule Technology uses heat to extract kerogen from oil shale depaosits to produce
crude oil. The operation is designed to maximize resource recovery and accommodate construction of
“capsules” designed for low temperature heating of the shale to extract the hydrocarbons as gases and
liquids. The operation consists of the simultaneous mining of the oil shale and the construction of the
heating capsules. All materials mined are utilized completely and play a role in the RLR technelogy for
capsule construction, hydrocarbon extraction and reclamation. The general mining sequence will consist
of the following unit operations:

e Land clearing (where required)
e Sail removal and stockpiling

Pre-stripping of unconsolidated overburden (when required)
Drilling, blasting overburden
Overburden remaval
Overburden loading, hauling, and screening
Drilling, blasting of ore and interburden
Ore and interburden loading, hauling, and screening
Selective use of screened materials in construction of capsules
Heating and kerogen recovery
Final grading
Soil placement and revegetation

Mining will begin in the SEY% of Section 30, T13S R23E, progressing east to west and south to narth with
production ending in Section 19, T13S, R23E. {After mining is completed in Sections 19 and 30, the lease
that comprises one half of Section 36, T13S, R22E will be mined (See NQOI Figure 2, Life of Mine Ore Plan
Layout in Appendix A).The mine plan includes clearing and grubbing operations, installation of
stormwater control, salvaging of soil, followed by mining of the soil overburden, interburden, and oil
shale. Topsoil is salvaged and carefully stockpiled to be used during the reclamation phase. NOI Figure
12, Capsule Construction Progression Plan (Appendix A} is a diagrammatic, conceptual representation of
the capsule construction and operation advance in a typical pit.
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Figure 2 shows capsule construction sequence, major construction components, construction details,
and pre-mining and post-reclamation topography.

Once enough overburden is removed from the pit area to create a capsule, an impermeable liner of
bentonite-amended shale (BAS) is placed on the bottam of the capsule to prevent impacts to
groundwater and the surrounding ecosystem. Manufacture of the capsule-sealing BAS involves using a
special size fraction of materials mixed with bentonite and appropriate quantities of water in a pug mill
(or similar equipment) to produce a bentonite sealing material for placement in the capsules. The BAS
will be mixed, placed at optimal moisture content and compacted as necessary. Alternative methods for
BAS placement may be used. The saturated hydraulic conductivity of the BAS layer will be 1.0 x 10°
¥cem/sec or less. A three-foot layer of BAS will surround each capsule, top, bottom, sides, and ends (RLR
2011).

Inside the BAS layer is a 13-foot thick rind of coarse-sized material or gravel which serves as insulation
inside the BAS barrier to conserve heat and protect the BAS from thermal breakdown. A steel liquids-
collection pan will be installed within the insulating layer at the bottom af each capsule to direct the
liberated petroleum liquids to a collection system and to prevent loss of oil to the underlying liner or the
environment. The pans are sloped ta direct liquids to collection troughs, which in turn direct liquids to
sumps over grated vertical delivery pipes at an engineered bulkhead system.

Above the bottom insulation layer, approximately 100 feet of ore will be placed within the cell in lifts at
the same time the side walls, end walls and insulation layers are built. The mined material is placed in
layers with corrugated steel heating pipes throughout the capsule. The ore and heating pipes will be
incrementally stacked on top of one ancther in the capsules. Initially, each capsule would be heated to
approximately the boiling point of water and held at that temperature until steam production
diminishes. This step is completed prior to increasing the heat to pyrolysis temperatures. The heating
pipes heat the ore to a maximum temperature of approximately 725 °F and, through pyrolysis, liberate
liquid and gaseous components of kerogen. Separate collection channels and pipes conduct the liquids
and gases to the north end of each capsule. Capsules may be stacked in two levels or tiers. Extraction
components (i.e., collection tanks, compressors) are mobile and are located adjacent to each capsule.
The sequence and rate of capsule construction is designed to produce and sustain a target praduction
rate of approximately 9,500 barrels per day of oil at full commercial scale.

The aerial dimensions are approximately 500 by 900 feet for all capsules. The capsules may have a
height up to approximately 136 feet prior to heating. The capsules are designed with a pitched cover
surface that will distribute stress across the upper BAS layer and accommodate settling at the edge to
protect the constructed BAS wall which, with the covering BAS, seals the capsule. Capsule construction
is further discussed below in Section 10, Capsule Design Report.

Initial overburden materials and ore from a portion of the flight of capsules will have to be temporarily
stockpiled outside of the pit. Once sufficient pit area is opened, the ail shale and other materials can
then be sequentially handled prior to placement on the pit floar where capsule construction occurs.

e = = — = T m——=—— —m = e ————————
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Most overburden, interburden, and all ore may be sized through mobile, skid-mounted, crushing,
screening and stacking conveyor systems, or similar equipment. The mobile systems can move with the
pit advance, and, consequently, haul distances are expected to remain relatively constant throughout the
life of the commercial phase of the project. Geotechnical data on the materials that will be used in
capsule construction are found in Appendix B - Stacked Capsule Backing Wall Stability Analysis.

The side slopes of the capsules will consist of backfilled overburden constructed and compacted in
shallow lifts to provide support to the BAS layer on the capsule sidewalls. Backfilled side slopes of the
capsules are anticipated to be approximately 1.5H:1V, with a small terrace, used as a ramp during
capsule construction, remaining between the bottom tier and top tier of capsules (Figure 2).

A series of clean-water diversions and sumps will be constructed to manage upland runoff from offsite
tributaries at the western perimeter of the project site to prevent impacts to water resources and
minimize erosion potential. (See the Drainage Design Plan [Norwest 2011], attached as Appendix C). Due
to the site topography, the diversions cannot convey all the runoff that might flow towards the mining
pits. Areas that cannot be diverted require the use of ponds or sumps to contain runoff. The operational
sumps are sized according the area of contributing watersheds and the 10-year 24-hour storm event.
The sump locations and contributing watersheds are shown on Figures 1 and 2 of the Drainage Design
Plan, Appendix C. Most of the sumps would be on-channel structures and would resemble a typical stock
reservoir. RLR plans to use water collected in the sumps for its operations to supplement well water and
water removed from the ore during production (Norwest 2011).

5.3. Early Production System (EPS) Capsule
The EPS capsule will be a stand-alone capsule approximately three-fourths the size of a full scale
commercial capsule. It will be constructed in the southeast portion of Section 30, T13S, R23E. Its
location relative to the commercial scale capsules flights is discussed in Section 10.2. The capsule will
have BAS floor dimensions of approximately 385 feet wide by 695 feet long by 80 feet high at the
capsule edge (and approximately 176 feet high at the top of each capsule crown). The capsule walls will
be buttressed on all four sides by engineered fill.

The EPS capsule will function in the manner described above for the commercial scale capsule. However,
key capsule compoenents are designed to standards believed necessary to confirm proofs of concept for
the key design components. These standards are intended to enable observation, measurement, and
assessment of the key design concepts and components during the EPS. What is learned during EPS will
be applied to the final design of the commercial scale capsules. The key concepts and components
include the bedding materials for piping, pipe sizing and spacing, insulation effectiveness, design effects
on fluid and gas recovery, bulkhead design, including BAS penetrations for heating and product recovery
piping, heat delivery and product recovery manifold effectiveness, BAS thickness, construction
procedures, capsule dimensions, and capsule containment effectiveness, especially roof performance
during capsule settling. Changes to these capsule and system features may be made prior to EPS
construction as more information becames available. Further information on EPS is provided in the
Capsule Design Report in Section 10.2.
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5.4.Reclamation

. Reclamation is integrated as part of the RLR technology, with overburden placed on top of the capsule
prior to heating. Once the kerogen liquid and gas components are extracted from the ore and the
capsule temperature has been sufficiently reduced on the second (or top) tier of capsules, final grading
and reseeding will occur. The capsule reclamation and mining activities will occur simultaneously
throughout the site. Pit endwalls and the final highwall will be regraded and stabilized by sloping back
the walls or backfilling material against them to achieve a slope angle of 45 degrees in compliance with
Utah Division of Oil Gas and Mining (DOGM) rules and minimize potential safety hazards.

With the exception of pit endwalls and the final highwall in each of the two lease parcels, the final
configuration of the capsules represents the topographic surface that will require grading. After the
heaters have been removed from each capsule, a cooling period will be allowed. After cooling and
settlement is completed, the capsules will be ready for regrading and final reclamation. Final grading to
achieve acceptable surface contours for positive drainage will be completed, where necessary, using
overburden material not used in capsule construction and is expected to include both shot rock and
unconsolidated material. The |atter may also be used as supplemental plant growth material if its
chemical characteristics are suitable. Salvaged soil will then be used for establishing vegetative cover
for the final graded capsule.

The final top surface of the capsules will be regraded in some areas to reduce runoff on to the
sideslopes and minimize erosion potential. Small areas will be left with a concave surface to collect

. precipitation; encourage establishment of more mesic vegetation communities; and reduce run-off.
Given the limited precipitation and high evapo-transporation rates for the Uinta Basin, puddling of
moisture is not anticipated to last for extended periods of time. With a cover design that promates
evapotranspiration and with a total thickness of cover material of approximately 20-24 feet, including 3
feet of BAS, puddled water will not enter the hydrocarbon recovery zone of the capsules. By managing
the relatively flat top surfaces of the capsules in this manner, run-off from the top surface to the
sideslopes will be limited, as will resultant erosion.

All disturbed areas will be left in a stable configuration and planted with varying seed mixes suited for
the different slopes, aspects and topographic positions established in the regrading plan.

The residual hydrocarbon in the capsules following retorting is coke (RLR 2010), which is a gray, hard,
porous, insoluble solid that consists of fused mineral matter and fixed carbon (Bates and Jackson 1984).
Due to capsule design and system operation, a minimal amount of the product generated during
pyrolysis may not be recoverable and may remain within the capsules after extraction.

. Utah Ground Water Discharge Permit Application
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6. Issued and Pending Permits

6.1. Permit History
Permitted activities include an Exploration Permit (EXP 047/0062) issued in October 2008, operation,
testing and scale-up of the EcoShale™ In-Capsule Technology, and site management, operations,
maintenance and testing through its Small Mining Operation (SMO) # 5/047/0102.

6.2. Pending Permits
A Notice of Intention to Commence Large Mining Operations (NOI) was filed with the DOGM on August
4, 2011. On March 9, 2012, DOGM issued final approval of the NOI conditioned upon filing with DOGM,
30 days prior to disturbance, “either a ground water discharge permit (including a permit by rule) from
Utah Division of Water Quality (DWQ), or a letter saying a permit is not required.”.

The project area is located in Indian Country and most federal permits are therefore under the
jurisdiction of the U.S, EPA.

Nationwide permits for Storm Water discharge under the federal National Pollutant Discharge
Elimination System (NPDES) will be obtained from EPA Region 8 for both construction of the facility and
facility operations. Storm Water Pollution Prevention Plans (SWPPPs) have been prepared and will be
kept current. Plans will be available on site prior to commencement of construction or mining activities.

RLR has filed a notice and application for a Nationwide General permit under section 404 of the federal
Clean Water Act for the dredging and filling necessary to construct a sediment basin within Waters of
the U.S. with the U.S. Army Corps of Engineers. Review of the notice is in progress by the Corps staff in
Bountiful, Utah.

RLR aperates as a minor source emitter in continuous operations beginning with the start-up of its initial
small capsule operation under the DOGM SMO referenced above and has registered as such in
accordance with newly promulgated EPA air regulations for aperation in Indian Country. Priorto
registration, the facilities have not been subject to implementation of a minor source permitting
program.

The Southwest No. 1 project may have a Non-Transient Non-Community Water System (NTNWS). The
engineering plans and specifications for an NTNWS must be approved prior ta construction by the
Executive Secretary of the Utah Division of Drinking Water.

Sanitary waste water is and will, upon commencement of the praoposed operations, be collected and
remoaved from the site by a licensed contractor. Solid waste will be collected and taken to a municipal or
commercial landfill.

——— e ———
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7. Water Information

7.1.Well and Spring Identification
The United States Geological Survey (USGS) National Hydrography Dataset was used to identify any
mapped springs in the general vicinity; no springs in or near the mine area were identified {USGS 2010,
JBR 2011).The recards of the Utah Division of Water Rights were used to identify wells and springs in the
area. A single spring has been recorded as having a water right with the Utah Division of Water Rights,
as shown on Figure 3. No drinking water wells within a one-mile radius have been identified.

In addition to the water sources identified from public sources, a seep and spring inventory for the
project area and vicinity was carried out. The Inventory area and locations of springs, seeps, and
possible seeps identified during the inventory are discussed below in Section 9.5.1, as are the water
sources identified in public records and referenced above. One of the seeps identified in the survey has
an associated water right; the others do not. The hydrogeology report, below, further discusses these
features.

7.2.Surface Water Body Identification

No bodies of surface water have been identified within a one-mile radius of the mine operation.

7.3.Drainage Identification
The Southwest #1 Mine Project Area is dissected by numerous ephemeral drainages typical of high-
desert landscapes, and does not contain any perennial surface water sources. Nearly all land
surrounding the RLR project slopes down ta the east to drain to Sweetwater Canyon Creek via Indian
Ridge Canyon and its tributaries. A small portion at the north end of the area drains to Klondike Canyon,
which is another tributary of Sweetwater Canyon. Sweetwater Canyon Creek is an eventual tributary of
the White River. The confluence of Sweetwater Canyon Creek and Bitter Creek is approximately 3 miles
northeast of the RLR site.

No drainages that allow surface water to discharge from the site have been identified within a one-mile
radius of the mine operation.

7.4. Well-head Protection Area Identification
No well-head protection areas have been identified within a one-mile radius of the mine operation.

7.5.Drinking Water Source Identification
No drinking water sources within a ene-mile radius of the mine operation have been identified in the
area of Figure 3, Project Area. No drinking water sources subject to the protection of Utah
Administrative Code (UAC) 309-600 have heen identified within a one-mile radius of the mine operation.
The RLR water well is used as a drinking water source; however, it does not meet the definition of a
Public Water System per UAC 309-110 and is therefore not regulated under UAC 309-600.

e ———————— e —— - —
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7.6.Well Logs

Wells in the area are owned by the Bureau of Land Management (BLM), one private awner, and Red
Leaf Resources. Well logs and area hydrogealogy are discussed in the hydrogeology report, below.

8. General Discharge ldentification

8.1.Discharge Point ldentification
This mine operation is designed to be a zero-discharge operation. There are nc paint discharges from
the operation. The facility is conservatively designed. Containment of all product liquids and gases is
insured through secondary containment of all tanks and clay seals three feet thick surrounding each
capsule.

8.2.Planned Discharges
This mine operation is designed to be a no-discharge operation. There is no planned discharge water or
other liquid for the operation. Due to capsule design, starm water will not cantact waste materials and
will be managed on site and may be used as part of the project’s water supply. Any storm water
discharges will be in compliance with the facility’s Nationwide NPDES Storm Water Discharge Permit for
storm water management.

8.3. Potential Discharges
This mine operation is designed to be a no-discharge operation. There is no potential for discharge of
non-storm-water-induced water or other liquids from the operations.

8.4. Means of Discharge
The capsules are designed to prevent both infiltration of precipitation-derived water into them and
discharge of fluids from them. The capsules are conservatively designed as discussed further below in
this document. The cover material is engineered as an impermeable cap that will be covered with a pre-
determined thickness of earthen borrow, graded, covered with salvaged topsoil, and revegetated,
negating the necessity of post-closure care after revegetative cover has been established.

Stockpiles of mined ore are not potential sources of contamination due to contact with precipitation and
subsequent discharge. During the initial capsule construction, mined ore will be stockpiled prior to
capsule loading. Storm water coming in contact will be contained on site and/or managed in accordance
with the facility’s Nationwide NPDES Storm Water Discharge Permit and Storm Water Pollution
Prevention Plan. Following the commencement of capsule construction, ore will be mined and placed in
open capsules, all of which will be contained in the open pit, thereby preventing discharge of any
contact water.

e —————— . —————
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8.5.Flows, Sources of Pollution, and Treatment Technology
All production flows will be contained in both primary and secondary containment. There are no
discharges from the facility. No treatment of waste water or waste solid is required as there is no
generation of associated waste streams. Solid materials are fully encapsulated in the capsules. Storm
water will be collected for beneficial use and discharges will only occur during excessive storm events as
allowed under the Nationwide NPDES Storm Water Discharge Permit.

8.6.Discharge Effluent Characteristics
This mine operation is designed to be a no-discharge operation. There is no planned discharge water ar
other liquid from the operation.

9. Hydrogeology Report

9.1.Regional Geology and Landform
The RLR Project Area is located in the Uinta Basin section of the Colorado Plateau physiographic
province (Stokes 1986). This physiographic province is also known as the Colorado Plateau’s Level I
Ecoregion (Woods et al 2001).

The Uinta Basin is a structural depression with Eocene fluvial and lacustrine sedimentary rocks exposed
at the surface. The Project Area is located in the southern part of the basin and is underlain by north-
dipping middle Eocene strata. The region is characterized by a dissected plateau with strong relief
(Stokes 1986). Elevations in the Basin range from under 5000 feet in the Basin center near the Green
and White Rivers and above 8000 feet at the southern Basin margins. Incised tributaries of the two
rivers flow northward as ephemeral, intermittent and locally permanent streams providing the
framework for rapid runoff throughout the southern Uinta Basin.

9.2. Southern Uinta Basin Geology
The southern Uinta Basin is underlain almost entirely by the Green River Formation, which is comprised
of two members: the upper Parachute Creek Member and the underling Douglas Creek Member. The
Parachute Creek Member is characterized by the presence of oil shale throughout its thickness. The
Mahogany Zone is a 100-foot-plus interval in the upper third of the unit that represents the horizon with
the highest concentration of kerogen and is the zone te be mined by RLR at Seep Ridge.

Table 1, below, shaws summaries from the logs of two oil wells drilled to the west and southwest of the
Project Area (Hot Rod Oil Government Chorney B-NCT-1 and Texaco Seep Ridge Unit #2, respectively).
These two wells, the nearest to the Project Area, were used by Sprinkel (2009) to develop the “Interim
Geologic Map of the Seep Ridge 30’x60’ Quadrangle.” Only the upper portions of the logs, from the
surface through the regional Mesa Verde aquifer to the Dakota Sandstone, are shown. They place the
Douglas Creek Member of the Green River Formation 780 to 1100 feet bgs and show the relative
location of the Mahogany Zone within the Green River Formation. The Douglas Creek Member
potentiafly contains the uppermost aquifer in the Green River Formation in the eastern Uinta Basin.

R ———————————
Utah Ground Water Discharge Permit Application

March 5, 2013 Page 10




. Table 1 Selected Gil and Gas Well Logs Near the Project Area

Unit Top (feet | Thickness
Well ID & Location Formations Symbol bgs) (feet)
Texaco Seep Ridge Unit #2
Parachute Creek Membher, Green River Fermation Tgp 0 780
Mahogany oil-shale zone, Green River Formation 731
Douglas Cr Member, Green River Form. Ted 780 691
Green River-Wasatch transition zone Tg-Tw 1471 451
Wasatch Formation Tw 1922 1511
Upper Mesaverde Group Kmv 3433 1487
SE1/4NE1/4 Sec 3, Sego Sandstone of Mesaverde Group Kmy 4920 566
T145, R22E Buck Tongue of Mancos Shale Kmv 5486 54
API: 4304730135 Castlegate Sandstone of Mesaverde Group Kmv 5540 280
Surface: 6834" AMSL "y o5 Shale Kms 5820 3400
Frontier Formation Kfd 9220 320
Mowry Shale Kfd 9540 30
. Dakota Sandstane Kfd 9570 31

Hot Rod Oil Government Chorney B-NCT-1

Parachute Creek Member, Green River Formation Tep 0 1120
Mahogany oil-shale zone, Green River Formation 415
Douglas Cr Member, Green River Form. Ted 1120 995
Green River-Wasatch Formations transition zone Tg-Tw 2115 185
SE1/45W1/4 Sec23, Wasatch Formation Tw 2300 1765
T135, R22E Upper Mesaverde Group Kmv 4065 1390
API: 4304730115 Sega Sandstone of Mesaverde Group Kmv 5455 515
Surface: 6624° AMSL "g\ ik Tongue of Mancos Shale Kmv 5970 100
Castlegate Sandstone of Mesaverde Group Kmv 6070 280
Mances Shale Kms 6350 3505
Frontier Formation Kfd 9855 335
Mowry Shale Kfd 10190 30
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Unit Top (feet | Thickness
Well ID & Location Formations Symbol bgs) (feet)

Dakota Sandstone Kfd 10220 40

Source: Sprinkel 2009

Each well shown in Table 1 penetrated substantial thicknesses of the Parachute Creek Member. The Hot
Rod well penetrated 1120 feet of the Parachute Creek Member and is likely to have collared near the
top of the unit since Vanden Berg (2008) describes the nominal thickness of the Parachute Creek
Member in the Uinta Basin as just over 1100 feet.

A key stratigraphic marker, the Mahogany Marker, is located within the Mahogany Zone. The Mahogany
Marker is an ash-fall tuff that is recognized throughout the southern Uinta Basin. Two other, but less
well recognizable, are the A Groove and the B Grove. Their relationship to the Mahogany Zone can be
seen in the typical Stratigraphic Column, Figure 5.The Mahogany Marker is located over 700 feet above
the base of the Parachute Creek Member. Throughout Its thickness, the Parachute Creek member is
kerogen-rich and is commonly described as oil shale (Vanden Berg, 2008).

Keighlin (1977) and Pipiringos {1978} prepared preliminary geologic maps of the Bates Knolls and Cooper
Canyon 7.5 minute quadrangles, respectively, that depict the surficial gealogy in the vicinity of the
project area. The Douglas Creek Member is mapped in Sweetwater Canyon several miles to the east of
the project area, in Indian Ridge Canyon about 2 miles to the south, and Sunday School Canyon several
miles to the west. Only the Parachute Creek Member is mapped in most of Klondike Canyon located a
mile or less north of the project areas. Keighlin (1977) and Pipiringos (1978) describe the Douglas Creek
Member as being comprised of (in decreasing order of abundance) sandstone, mudstone, siltstone, algal
limestones, and chalky limestones or dolomitic limestones. The descriptions are apparently derived from
oil well data. These authaors describe the thickness of the Douglas Creek Member as having a range of
from 1480 to 1800 feet in the Bates Knoll quadrangle (Keighlin, 1977) and 1187 feet in the Cooper
Canyon quadrangle (Pipiringos, 1978). The thickness of the Parachute Creek Member as described above
would place the top of the Douglas Creek Member from 600 to 900 feet below ground surface beneath
the project area.

The mapped occurrence of the Douglas Creek Member in some of the canyons in the vicinity of the
Project Area, most notably Indian Ridge Canyon, does nat reflect the thickness of the Parachute Creek
Member as described by Keigilin {1977) and Pipiringos {1978). The presence of mapped Douglas Creek in
Indian Ridge Canyon within % mile of outcrop of the Mahogany Marker at the project area would place
the upper contact at an elevation up to 500 feet higher than the well data would indicate. The
explanation for this difference is not provided in either of the referenced preliminary geologic maps.
However, according to Michael Vanden Berg of the UGS (personal communication, 2013), the lower
contact of the Parachute Creek Member was aften picked as the top of the uppermost sandstone below
the Mahogany Bed by geologists doing field mapping in the 1970s and early 1980s. The basal contact of
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the Parachute Creek Member derived from oil well logs seems likely to have been picked at the lowest
observed occurrence of oil shale.

The Parachute Creek Member is known to be carbonate-rich and more kerogen rich in the center of the
Basin where deeper water levels persisted throughout the period over which the sediments now
forming Parachute Creek Member were deposited. In the center of the basin, oil shale is present in
significant quantities (measured in gallons per ton) throughout the 1100-foot thickness of the member.
To the east and south, toward the Douglas Creek Arch and Uncompahgre Uplift, respectively, deposition
of terrigenous clastic sediments increased, forming silty and sandy marlstones and locally siltstone and
sandstone horizons. Deposition of carbonate racks and organic matter cccurred when water levels in
the lake in which the Green River Formation was deposited (termed Lake Uinta) were high and deep-
water, anoxic canditions prevailed. Fluctuations in lake depth over time nearer the basin margins
resulted in greater quantities of clastic sediments when lake levels dropped and more carbonate and
arganic matter deposition occurred with higher lake levels and deeper water conditions. It is likely to be
a clastic horizon in the Parachute Creek Member that was mapped by Keiglin {1977} and Pipiringos
{1978} as the top of the Douglas Creek Member in the project area vicinity.

Regardless of the “pick” for the top of the Dauglas Creek Member in the southern part of the Basin,
there is no question that the boundary between it and the overlying Parachute Creek Member is
gradational. The transition from an interlayered sequence of carbonate and siliclastic rock to the south
and a carbonate-dominant sequence in the basin center is not conducive to lateral flow in the Parachute
Creek Member in a down gradient direction. The oil shale horizons at depth beneath the Mahogany
Zone would act as aquitards, inhibiting downward migration and recharge of ground water.

9.2.1. Project Area and Local Geology
Bedrock at the RLR project area is the middle Eocene (Tertiary), oil shale-bearing Parachute Creek
Member of the Green River Formation. Figure 4 is a geologic map of the project area and vicinity.
Geologic information derived from monitor well geology is presented in Section 9.5.2.

The Parachute Creek Member consists mainly of oil shale, which is a dolomitic marlstone (a clayey
and/or silty carbonate rock} that contains a solid hydrocarbon material known as kerogen. The oil shale
interbeds with minor amounts of siltstone, sandstone, and altered volcanic tuff beds. The Mahogany Qil
Shale Zone within the Parachute Creek Member will be the oil shale source for the proposed operation.
Depth to the top of the Mahogany Marker, which identifies the top of the kerogen-rich Mahogany Zone,
is between the surface and 160 feet below ground surface (bgs) in the Project Area. Figure 5 is a typical
stratigraphic column for the section penetrated by the core drilling at the RLR project site It was
prepared by Norwest.

The typical stratigraphic column depicts rock types encountered and the locations of key stratigraphic
zones or markers in the oil shale horizon including the Mahogany Marker, the Mahogany Bed, a
stratigraphic interval located above the Mahogany Marker known as the A Groove; and another interval
beneath the ore zone, which is called the B Groove. These two horizons get their names from their
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appearance in outcrop where, unlike the cliff-forming Mahogany zone, they are slope formers. The B-
Groove is easily identified in outcrop; however, its appearance in the subsurface is difficult ta distinguish
visibly. As a result, it is typically identified in the subsurface by geaphysical logs or fisher assay data
(Cashion, 1992).

Core hote geologic cross sections are shown on Figure 6. Key stratigraphic horizons, the A Groave,
Mahogany Marker, B Groove, along with the Mahogany Bed are shown on the sections. Each hole on the
cross section is represented by a bulk density log showing the “picks” for the stratigraphic markers and
beds as well as the ore zone to be mined. These markers and beds are correlated on the cross sections.
The datum for the cross sectian is mean sea level. The cross sections show the apparent dip of the beds
in the plane of each section. Cross section DG-4 to DG-5 is parallel to the structural strike of the beds
and indicates that the dip is just a few degrees east of due north at this location. The rock types present
in all of the holes are consistent, and the dominant rock type is oil shale, as Figure 6 shows. The other
rock types are mudstones which occur in the A-Groove and B-Groove harizons and elsewhere, and thin
silicified tuff horizons, most notably the Mahogany Marker. A sandstone bed is located in all holes in the
zone to be mined. The sandstone is cemented by calcium carbonate and is not porous (Norwest, 2011,
personal communication).

9.3. Area Surface Water

Nearly all of the Praject Area drains to Sweetwater Canyon Creek via Indian Ridge Canyon and its
tributaries. A small portion at the north end of the Project Area drains to Klandike Canyon, which is
another tributary of Sweetwater Canyon. Sweetwater Canyon Creek is tributary to Bitter Creek, which is
a tributary of the White River. The confluence of Sweetwater Canyon Creek and Bitter Creek is
approximately 3.3 miles northeast of the northeast corner of the RLR site. The confluence of Bitter Creek
and the White River is approximately 20 miles north of the RLR site.

Annual rainfall is generally low for this region, averaging 10 inches per year. The 10-year 24-hour storm
event for the Project Area is 1.68 inches. (WRCC 2010)

The USGS briefly maintained a gaging station on Sweetwater Canyon Creek approximately 2 miles east
of the Red Leaf site and upstream of indian Ridge Canyon in T13S, R23E, Section 27 (Sweetwater Canyon
Creek near Watson, Utah) (Figure 3, Project Area). Drainage area for the station was 124 square miles.
The gaging station was operated for four years between October 1974 and October 1978. During that
period the average daily discharge was 0.089 cubic feet per second {cfs). It had zero average daily
discharge for 82 percent of the period of record. Discharge periods were during spring runoff and
following summer/fall storm events. The maximum discharge during these four years was 59 cfs on July
25, 1976; the average discharge for that day was 9.4 cfs, demonstrating the “flashy” nature of the
stream. (USGS 2011)

The USGS maintained a gaging station on Bitter Creek approximately eight miles downstream of the RLR
site {Bitter Creek near Bonanza, Utah) for water years 1971 through 1989. During that period the annual
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average discharge ranged from 0.28 cfs in 1972 to 18.5 cfs in 1987, with the overall annual average for
the period being 6.06 cfs. The maximum daily average recorded for the period was 150 cfs an
September 5, 1982. Periods of no flow were common, and followed the same general hydrograph as
Sweetwater Canyon Creek. (USGS 2011}

The Project Area slopes down to the east and Indian Ridge Canyon. It is dissected by numerous
ephemeral drainages, and does not contain any perennial surface water sources. The USGS National
Hydrography Dataset shows no springs in or near the Project Area (USGS 2010, JBR 2011). The
ephemeral drainages that cross the area are typical of those found in this high-desert environment.
Channels are incised in some reaches and essentially undefined in others, riparian vegetation is lacking,
and bed/bank sediment movement is evident. The runoff regime of these channels is controlled
primarily by local summer thunderstorms that generate infrequent and short-lived, but often intense,
flash floods.

9.4. Area Groundwater

9.4.1. Southern Uinta Basin Ground Water Setting
The State of Utah defines an aquifer as “a geologic formation, group of geologic formations or part of a
geologic formation that contains sufficiently saturated permeable material to yield usable quantities of
water to wells and springs” (UAC R317-6-1). The Utah State Water Plan (UDWR 1999) refers to the Mesa
Verde Formation as the regional aquifer closest to the surface in the Project Area.

Groundwater underlies the lease area at depth (Freethy and Caordy 1991). Mesozoic-age rock underlies
much of the upper Colorado River basin, including the Uinta Basin. Several aquifers of regional extent
are found within these rocks (Freethey and Cordy 1991). Groundwater associated with the Mesa Verde
Group is the uppermost of these larger aquifers. Within the Uinta Basin, the saturated thickness
associated with this aquifer often well exceeds 2,000 feet, but is buried quite deep (Freethey and Cordy
1991). Based on Utah Division of Oil, Gas and Mining (DOGM) records of oil and gas wells near the Red
Leaf project site, the top of the Mesa Verde Formation is between 3,000 and 4,000 feet below ground
surface (as indicated for APIs 43-047-30135, 43-047-30115, 43-047-37336, 43-047-37283, 43-047-33488,
43-047-37523, 43-047-37522 and others (DOGM 2011}. The locations of wells in the project vicinity are
shown on Figure 3. Summary logs of two of the aforementioned wells are provided in Table 1 and their
locations are shown on Figure 4, Geologic Map.

Regionally, the direction of groundwater movement in this part of the Uinta Basin is toward the north
and the White River. Water quality in the Mesa Verde and other regional aquifers ranges from relatively
good to briny, with a range between 1,000 mg/L and 3,000 mg/L total dissolved solids expected in the
aquifer underlying the Red Leaf project (Price and Miller 1975).

State and federal publications (Price and Miller 1975; Sprinkel 2009) describe the Green River, Wasatch,
and Mesa Verde formations as intermixed strata of sandstone, shale, siltstone, and mudstone, with
permeabilities ranging from very low to high. The Green River Formation is generally considered an
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aquiclude in the southern part of the Basin, with low spring and well yields (Price and Miller 1975). In
the central and northern parts of the Basin, the Birds Nest Aquifer is located in the upper part of the

Parachute Creek Member and is recharged from the area of Evacuation Creek to the east where the

Birds Nest zone is exposed in part {(BLM 2008).

The UGS has compiled information on surface and ground water quality in the southeastern Uinta Basin
in an Open-File Report (Wallace, 2012). That report describes water quality and gross geology in
selected wells, springs, and drill holes in the Basin. In addition, 24 water quality samples from surface
water bodies, springs and wells were collected as part of the study; however, none were in the vicinity
of the project area. Supplemental data for the study were provided by oil and gas companies, and
published sources.

Notable in the compiled data are data reported in a U.S. Geological Survey (USGS) Water-Resources
Investigations repart (Holmes, 1980). This report describes the results of ground water test holes drilled
by the USGS in the Southeastern Uinta Basin from 1976 to 1978. The objective of the study was to
evaluate the 2 recognized aquifers in the Green River Formation: the Birds Nest aquifer in the Parachute
Creek Member and the Douglas Creek aquifer. A total of six wells were drilled; all reportedly penetrated
some thickness of the Douglas Creek Member. Two of the six wells were completed in the south-central
part of the Basin. Test hole 2 was drilled approximately five miles east of the project area on a small
tributary of Bitter Creek and Test Hole 3 was drilled approximately seven miles to the northwest on
Willow Creek. Each well encountered the Douglas Creek Member relatively near the ground surface.

After collaring in the Parachute Creek Member, Test hole 2 was drilled to a depth of 1,290 feet and
penetrated what Holmes (1980) described as intertonguing beds of the Douglas Creek and Wasatch
Formation beginning at a depth of 50 feet. Small quantities of water were encountered near the surface
and at a depth of 400 feet. Significant water was encountered at a depth of 740 feet in what was
described as the Douglas Creek Member. Discharge rates of up to 200 gpm were encountered as the
hole was deepened. The water is inferred, based on geophysical logging, to be derived from sandstones.
The well was cased to total depth and was uncemented. Static water level was measured at 383 feet
depth after completion of the well and prior to aquifer testing. The static water level observed indicates
that the Douglas Creek aquifer at this location is confined.

Test hole 3 was drilled to a depth of 1,092 feet and penetrated alluvium to a depth of 190 feet where it
entered the Douglas Creek Member. After drilling through a 60-foot-thick tongue of the Wasatch
Formation, it bottomed in the Douglas Creek. The upper 250 feet of the hole was cased to eliminate
caving. Measured discharge rate was variable and reached a maximum flow rate of 190 gpm at 550 feet.
Again, based on geophysical logging, sandstone was believed to be the dominant lithology in the well.
The well was not cased and is open from 250 feet to 1,092 feet. No aquifer tests were conducted. Static
water level was 11 feet below ground surface after completion, again indicating that the Douglas Creek
aquifer is confined in this area.
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Regional ground water conditions and their relationship to the Southwest #1 project area are discussed
further below.

9.4.2. Project Area Hydrogeology

The Green River and Wasatch Formations overlie the Mesa Verde Group in the project area (see Table
1), with the Parachute Creek Member of the Green River Formation being the surface bedrock formation
found throughout the majority of the RLR parcels (Figure 4). The Parachute Creek Member contains the
Mahogany Oil Shale zone, from which RLR would extract its ore. The Douglas Creek Member underlies
the Parachute Creek Member and is nat exposed on the leases. Ground water from the Douglas Creek
aquifer discharges to stream channels in the southern Uinta Basin and to wells in the northern part of
the Basin.

According to records on file with the Utah Division of Water Rights (2011), groundwater in the vicinity of
the Red Leaf project has been encountered at depths shallower than those reported by Price and Miller
(1975) or Freethey and Cordy (1991) for the Mesa Verde. Records of nearby water weils on file with the
Utah DWR {2011) show the following:

1. A 455-foot well in T14S, R23E, NE} Section 6 was drilled and abandoned during year 2004 due
to a lack of water;

2. A1,312-foot-deep well drilled in 1978 had a static water level of 475 feet and produced at a rate
of 9 gallons per minute {GPM) during a pump test; this well is in T14S, R22E, Secticn 2
(southwest of the RLR parcels) and first encountered water at 890 feet;

3. A 900-foot well drilled in T13S, R23E, SE¥ Section 30 in 2010 (by RLR), hit water at 603 feet with
a production rate of 1 GPM. A second formation at 830 feet yielded 15 GPM.

These ground water occurrences likely reflect localized, perched aquifers associated with lenses of
permeable bedrock in the Douglas Creek Member of the Green River Formation. Alluvial deposits are
minimal in the RLR parcels and are insufficient to meet the state definition of an aquifer. The Douglas
Creek Member of the Green River Formation crops out in some of the deeper canyons in and near the
Project Area (Sprinkel 2009).

The oil-shale-rich Parachute Creek Member behaves as an aquiclude inhibiting recharge of underlying
horizons by infiltrating precipitation on the Red Leaf leases. Recharge to the underlying Douglas Creek
Member from the surface on the leases themselves is therefore de minimis. The recharge area for the
Douglas Creek Member is the expansive outcrop area in the southern-most part of the Uinta Basin. From
the recharge area, ground water flows to the north where it recharges the aquifer in the central part of
the basin and discharges in the many stream channels that dissect the entire area {Holmes and Kimbalil,
1987). The B-Groave horizon is known to be a water-bearing horizon in the Piceance Creek Basin in
northwestern Colorado where its lithology is comprised of sandstone, siltstone, same marlstone and
lean oil shale (BLM, 2006). These lithologies along with fracturing result in sufficient transmissivity to
enable the B Groove to behave as an aquifer, at least locally in the Piceance Creek Basin. At the White
River mine in eastern Uintah County, the B-Groove is not mentioned as an aquifer in the Environmental
Assessment (EA} performed for by the BLM for the Oil Shale Exploration Company’s Research
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Development and Design (RD&D) lease {BLM Environmental Assessment Ut T-080-06-280-EA).

. Presumably the dewatering activity necessary for reopening the mine would impact recharge to a B
Groove aquifer and the impact would have been analyzed in the EA. [t is reasonable to presume that the
B Groove is not an aquifer at the White River Mine,

In contrast to the B Groove lithology in the Piceance Basin, the B-Groove horizon at the Red Leaf project
area is described consistently in all nine drill holes as being comprised of mudstone, brown- or blue-gray
in color lean (oil shale-poor), and weakly to strongly laminated. Qnly occasional short, vertical, closed
fractures are noted in the core logs. A laminated mudstone would have no primary porosity or
permeability and would tend not to preferentially develop secondary permeability through fracturing, as
the rare occurrences of closed fractures indicate.

The oil and gas well logs used by Sprinkel (2009) that are nearest to the RLR site are shown in Table 1
from the surface through the regional Mesa Verde aquifer and the Dakota sandstone. They are
consistent with the three water wells described abaove in placing the Douglas Creek Member of the
Green River Formation 780 to 1100 feet bgs.

9.4.3. Area Surface and Ground Water Quality
Table 2 shows selected water quality data from the USGS Sweetwater Canyon Creek gaging station
during its four years of record, and Table 3 shows selected water quality data from the USGS Bitter
Creek gaging station during its 18 years of recard. They show dissolved solids concentrations increasing
. in the downstream direction.

Table 2 Selected Water Quality Data for the USGS Sweetwater Canyon Creek near Mouth near
Watson, Utah Gaging Station, Water Years 1974-1977.

Parameter # of Samples Average Minimum Maximum
pH (5U) 9 8.2 8.0 8.5
Total Dissolved Sclids

11 1,930 1,350 2,200
(mg/L}
Total Dissolved Solids .

8 2.7 0.52 10.6
(tons/day)
Suspended Sediment

11 3,784 202 8,660
(mg/L)
Specific Conductance

. 10 2,299 1,800 5,250
(microsiemens/cm)
T eee——————————————— e ———————
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Table 3 Selected Water Quality Data for the USGS Bitter Creek near Bonanza, Utah Gaging Station,
. Water Years 1971-1989.

Parameter # of Samples Average Minimum Maximum
pH {SU) 41 8.1 7.4 8.6
Total Dissolved Solids
40 b,236.5 2,700 9,460
(mg/L)
Total Dissolved Solids N
33 24.3 0.22 103
(tons/day)
Suspended Sediment
27 240.7 7 1,080
(mg/L}
-?pe_ciﬂc Conductance 1
. . 110 5,114 1,540 >8,000
(microsiemens/cm)

* Average does not include the nine instances recorded as >8,000 uS/cm

State-designated beneficial uses for the White River and its tributaries are 2B (secondary contact

recreation), 38 (warm water fish and aquatic life}, and 4 (agriculture). The latest 305(b) report to

Congress (DWQ 2006} finds that the White River fully supports its designated 3B and 4 beneficial uses
. (2B was not assessed), and thus its water quality is not considered to be impaired.

Ground water quality for the southern part of the Douglas Creek member of the Green River Fermation
is described in Holmes and Kimball (1987) as follows:

Water in the southern part of the aquifer most closely resembles the water from springs
that discharge in canyon bottoms. This water is dominated by sulfate, bicarbonate,
sodium, magnesium, or calcium as a result of reactions that take place in the recharge
area. As the water moves downgradient in the aquifer, further reactions cause
additional changes in the chemical quality. The dissolved-solids concentration increases
from south to north in the aquifer. This change is in the direction of the flow path.

Table 4 is a summary of chemical quality of water in the Douglas Creek aquifer taken from Holmes and
Kimball (1987).

. Utah Ground Water Discharge Permit Application
March 5, 2013 Page 19




Table 4 Summary of chemical quality of water in the Douglas Creek Aquifer

Southern part of the aquifer Central
# of Mean Minimum | Maximum aquifer

mean

Variable gl value

Water Temperature (°C) 4 18.1 16.5 22 255

Specific conductance (pS/cm) 4 1,070 940 1,300 1,670
pH (standard units) 3 8.2" 7.2 8.8 8.7

Milligrams per liter

Alkalinity (as CaCQj) 4 222 160 300 530
Hardness (as CaCOs;) 4 710 100 2,300 8.5
Calcium (as CA) 4 22 4.5 54 2.6
Magnesium (as Mg) 4 20 1.8 44 0.4
Sodium (as Na) 4 225 180 340 390
Potassium (as K) 4 0.8 0.6 1.0 0.9
Chloride (as Cl) 4 9.2 7.4 12 25
Sulfate (as SO4) 4 365 270 470 300
Fluoride (as F) 4 0.3 0.2 0.5 2.4
Silica (as SiOy) 4 11 8.1 17 14

Dissolved solids {calculated) 4 785 640 950 1,060
Nitrogen, ammonia (as N) 2 0.06 0.01 0.12 1.0

Nitrogen, nitrate (as N) 2 0.20 0.01 0.38 <0.01

Micrograms per liter

Boron (as B) 4 250 70 630 550
Iron (as Fe) 4 1,010 40 2,100 20
Manganese {as Mn) 4 28 10 &0 10

' Geometric mean

Source: Holmes and Kimball 1987

9.5. Project Area Ground Water Investigation
In addition to publically available ground water data in the project vicinity described above, a site-
specific ground water assessment was also carried out. The ground water assessment had two
components: a seep and spring inventory and a monitor well installation and analysis program.
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9.5.1. Seep and Spring Inventory

The seep and spring inventory area was determined based on distance from the lease boundaries (at
least ¥ mile and in most cases 1 mile) and locations of surface drainage divides. Appendix D contains
the entire seep and spring report. Observations and conclusions from the survey are summarized helow.
The figure in Appendix D shows the boundary of the area over which the seep and spring inventary was
conducted and the spring, seeps, and potential seeps identified and mapped.

Field work was carried out in Fall 2012. Partial drought conditions in the area and seasonal effects were
recognized as potential limiting factors in identification of seeps and springs. The work was carried out
by two-person field crews traveling on foot or by off-road vehicle.

Key field observations and data collection included visual indications of seep or spring flow, evidence of
seep flow (erosion features) as distinguished from stream flow, hydrophytic vegetation potentially
associated with seeps (vegetation type and extent), geologic origins of any flows (i.e., alluvium or
bedrock [e.g., bedding plane or fracture]), topographic and landscape features, site photographs,
evidence of wildlife or livestock usage, evidence of spring development, and field parameters where
measurable (pH, electrical conductivity, water temperature, and flow rate).

Few seeps or springs were identified within the inventory area {Appendix D), with none observed in the
northwestern “highland area” of upper Klondike Canyon or the majority of the main Indian Ridge
Canyon. One seep was identified in a canyon tributary to Indian Ridge Canyon in the southwest region of
the study area. One spring, a seep, and a seep complex were identified in the lower partion of Klondike
Canyon and two nearby tributary canyons in the northeast corner of the survey area. These seeps and
springs are described in greater detail in Appendix D. The only ground water source identified by the
water rights research was found during the inventory. In addition, based primarily on localized
concentrations of potentially hydrophytic vegetation, “potential seeps” were also observed and
mapped.

The single spring identified, Klondike Canyon Spring-01, had a measurable flow rate (0.28 gpm), a pH of
8.1, and electrical conductivity of 3.0 mS (millisiemens}. No other measurable flows were encountered
at the seeps identified. The observed geological occurrence of the single spring and most seeps was
discharging ar potentially discharging stream bed material, which was comprised of alluvium, residuum,
or both. A seep in a tributary of Klondike Canyon to the northeast of the northern lease block was an
immeasurable discharge from a bedding parting in oil shale. This seep is the only canfirmed discharge
from bedrock encountered during the survey.

9.5.2. Monitor Wells
Monitor wells were located to assess upgradient and downgradient subsurface water conditions in the
RLR lease blocks. Monitar well locations are shown on Figure 7 and geologic sections through the wells
are shown on Figure 8. Well locations were selected to characterize subsurface water across the area to
be mined. If necessary, the wells can be used in the future as monitoring wells during the life of the
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commercial operation. In the interim baseline conditions including potentiometric surface and water
quality data will be collected

Six rotary holes designed for completion as monitor wells were drilled in the fall of 2012. The holes are
designated UG-1 and DG-1 through 5. UG-1 is an up-gradient boring located on the western edge of
Section 36, the isolated lease block on the southwest part of the Seep Ridge leases. The other borings
are intended to provide monitor points down gradient from the propased northward-advancing mining
operations. Each boring was drilled to the unnamed sandstone unit that occurs beneath the B Groove.
This unit was selected hecause it is present beneath the entire project area based on previous core
drilling and because it is easily recognized in drill cuttings. Monitor well drilling was overseen by a senior
ground water hydrologist with Norwest. A Nerwest geologist familiar with the lithologies in the area
was also present during drilling to prepare a geologic log of the rotary cuttings. A tricone bit on a rotary
drill was used to drill each hale. Samples of drill cuttings were collected at 5-foot intervals and described
lithologically. in addition, a geophysical log was run on each well and drill hole. Bulk density logs for each
well and care hole are plotted on the cross sections shown ¢n Figure 8.

After installing a surface casing, monitor wells were advanced with an 8-inch tricone bit with an air
rotary rig. Minimal water was added during drilling, and circulation was primarily maintained with
compressed air. During drilling, water returns were observed and, when possible, flow rates estimated.
All but one (DG-3) of the wells encountered water or moist cuttings during drilling. No effort was made
during drilling to apply more compressed air than necessary to maintain circulation so as to avoid
excessive removal of encountered water. Water returns were black with a strong petroliferous odor as
the wells penetrated the oil shale horizons, which comprise most of the stratigraphic interval penetrated
by each well.

Of the six monitor wells drilled, five displayed evidence of water encounters in the upper and lower
parts of the bore hole. In order to ensure that horizons with passible water occurrences assessed for
water-bearing horizons, a shallower boring was drilled adjacent to each of the five deeper wells,
resulting in a total of 11 monitor wells designated: UG-1D, UG-1S, DG-1D, H-1, DG-2D, bG-2S, DG-3, DG-
4D, DG-4S, DG-5D, and DG-5S. H-1 was a care hole drilled adjacent to DG-1 that was reamed, backfilled
and completed as a shallow twin to DG-1.

Each well was completed in the following general manner: the zone for completion was selected;
granular bentonite backfill was placed in cases where the lower parts of a boring were not selected for
completion (H-1 and DG-3); a 20-foot well screen over a 5-foot “rathole” (length of closed-end solid
casing) was installed in the base of the completion zone; the completion zone was filled with 70-mesh
sand to the top of the zone of interest; granular bentonite fill was placed to within 20 to 30 feet of the
top of the hole and then neat cement grout was poured to seal the top of the well. Following wel!
completion, locking caps were then placed on each wellhead to secure the well.
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After completion, the drill rig was used to air lift water from each well in an effort to remove water
introduced during drilling. Wells were then monitored weekly until the water level in each well
stabilized. Water level stabilization in each well required a number of weeks.

After the water level in each well stabilized, aquifer tests were conducted on those wells with stabilized

water levels within the screened interval. The wells tested included UG-1s, H-1, DG-2s, DG-3, DG-4s, DG-
5s, all of which were termed shallow completions, completed in the upper parts of the section within or
above the A Groove. Of the five deep completions (UG-1D, DG-1D, H-1, DG-2D, DG-4D, and DG-5D) only
DG-4D contained a water column extending into the screened interval following well completion.

Aquifer tests were conducted under the direction of a Norwest ground water hydrologist. The method
of testing was a recovery test following rapid pumping and evacuation of each well. The wells were
pumped using a portable submersible pump until the well bores were evacuated, which occurred over
intervals of fram 2 to 23 minutes. Recovery was monitored with pressure transducers suspended in the
screened zone of each well and wired to an electronic data recorder secured at the well head. Data was
recovered regularly an a portable computer. A description of the aquifer testing procedure is provided
in Appendix E.

The recovery of the wells to stable waters level required from 7 to 13 days. Only partial water level
recovery took place in 5 of the 7 wells tested {UG-1s, H-1, DG-2s, DG-3, DG-4s). Water level recovery in
well DG-5s was nearly 100 percent. No recovery occurred in DG-4D and Norwest believes that the water
encountered had leaked from the upper, wetter horizan prior to full hydration and sealing of the
granular bentonite installed in the well annulus to isolate the lower section of the boring.

The hydraulic conductivities calculated using the results of hydraulic testing are summarized as follows:
Well DG-2s 4.57 x 107 ft/min, or 6.58 x 10 ft/day, or 2.32 x10” cm/sec.
Well DG-3 2.80 x 107 ft/min, or 4.03 x 10™ ft/day, or 1.42 x10” cm/sec .
WellDG-4s  9.83x 107 ft/min, or 1.42 x 107 ft/day or 4.99 x10” cm/sec.
Well DG-55  1.90 x 10°® ft/min, or 2.74 x 10° ft/day or 9.52 x10” cm/sec.
Well H-1 9.83 x 107 ft/min, or 1.42 x 107 ft/day or 4.99 x10” cm/sec .

WellUG-1s  9.49 x 107 ft/min, or 1.37 x 107 ft/day or 9.49 x10” cm/sec.

9.5.3. Water Quality
During evacuation of the wells during the aquifer test pumping, water samples were collected by
Norwest. Samples were also collected from the other wells containing water that were not tested.
Samples were collected and appropriately preserved for butk parameters, major cations and ions,
metals, and selected organic constituents. Samples were maintained under chain of custody delivery to
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Chemtech-Ford Laboratories for analysis. The laboratory analytical reports are provided in Appendix F.

. In addition, samples from wells H-1, DG-4s and DG-5s along with a recent snow mett sample were
collected for analysis of stable isotopes of hydrogen (H and & 2H [deuterium]) and oxygen (5 '°0 and &
0). The purpose of the sampling and analysis effort was to assess the relative age of the water
encountered in the wells. The results of these analyses, the theory of their application, and
interpretation of the results are provided in Appendix G. Samples were analyzed for the
aforementioned parameters by Isotech Labs and interpreted by Norwest (Appendix G). The canclusion
reached by Norwest is as follows:

The main conclusion to be drawn from the results is that the modern snow, which is partly
evaporated in melting of the LMWL (the local meteoric water line), is much lighter than the
three formation waters. This, and the possibility the formation waters belong to a different
MWL, from warmer times, suggest the formation waters are not recently infiltrated water.
Likely the waters are much older and possibly belong ta a time sequence that had a markedly
different climate and elevatian.

The water quality data yielded one common and surprising result: total dissolved solids {TDS)
concentrations that ranged from 9,020 mg/l to 58,600 mg/l. These concentrations exceed many samples
of saline ground water in the Birds Nest Aquifer in the central part of the Uintah Basin and exceed the
TDS concentrations reported in all but 1 of 43 samples from the Green River Formation in the broad
vicinity of the project area reported in UGS Open-File Report 595 (Wallace, 2012).The probable age of

. the shallow subsurface water in the Parachute Creek Member on site along with extremely low
hydraulic canductivity demonstrate that recharge through the bedrock near surface at the project area
is likely to be nil. The very high TDS concentrations likely result from the extended residence time of the
old water within the oil shale and/or are representative of the water that was trapped in the minimal
storage capacity of these racks. The shallow subsurface water is likely to have been present in the oil
shale-bearing strata for millennia without significant recharge into or through the beds. Similar
conditions are likely present in the oil shale beds beneath the portion of the Parachute Creek penetrated
by the core and rotary drill holes on the site. This observation is consistent with the assessment that the
Parachute Creek Member is a confining unit to the underlying Douglas Creek Aquifer in the southeastern
part of the basin (Glover, Natz and Martin, 1998).
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10.Capsule Design Report

The design for the commercial-scale EcoShale Capsules is described in Section 10.1. The unique added
design features of the EPS capsule are described in Section 10.2 and the related appendix. The EPS
capsule design includes companents that will enable RLR engineers to evaluate performance of the
capsule and enable them to make efficiency and cost improvements as well as verify the “environmental
integrity” of the capsule design.

10.1. Capsule Construction Plan

The overail operation description is described above in Section 6.0. This section is intended to describe
only individual capsule construction.

10.1.1. Methods and Equipment
Capsule construction consists of several different elements. Each of the elements is listed below with a
description of how each will be built. The current plan is to build two capsules every 120 days providing
ane capsule for extraction every 60 days.

10.1.2. Capsule Stacking (with input from Hatch)
Selected steps in capsule construction and extraction are illustrated on Figure 2 and on Figure 9 (2
sheets). The steps are further described below.

10.1.3. Capsule Floor and Walls
The capsule floor will be constructed with 3ft of compacted BAS covered by 13ft of gravel (2" x 3/8”
crushed shale) with an oil collection pan embedded within the gravel. The floor of the mining horizan
dips to the north at three degrees { 2) and serves not only as the floor of the mining harizon, but also as
the base upon which the production capsules will be constructed.

Constructing the floor of the capsule starts by creating the required drainage prafile using dozers to
contour the pit floor assuring that the natural grade is maintained and the required east-west drainage
profile is achievable along the capsule floor and within the gravel. Next the BAS layer will be placed with
trucks delivering the BAS and road graders or dozers spreading this material across the entire capsule
floor. Traditional roller or sheep foot compactors will run over the BAS compacting the capsule. The
basal BAS layer for each capsule will be constructed using BAS manufactured on site with screened shale
meeting the target design gradation, blended with an appropriate bentonite clay formulation provided
by a commercial producer of bentonite. The blended mixture will be moisture conditioned to a water
content between optimum and +4 percent and will be placed in lifts of loose material no greater than 18
inches in thickness at 95 percent compaction. The BAS Quality Control Plan presented below in Section
11 describes the pracedure to be used to develap installation and compaction practices based on
performance evaluation of BAS test fills. Amang other things, the lift thicknesses of loose BAS placed for
compaction will be reduced if the results of this test fill work will so dictate.
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Following placement of the BAS, the first layer of gravel will be placed on the surface of the BAS with
trucks and graders. The first gravel layer will be placed to create the final East-West grade required for
the oil drainage path thraugh and out of the capsule.

The oil collectian pan is the next component of the floor to be built. The oil collection pan will be
constructed from steel sheets. Steel specifications are provided in Appendix H. The panels of the oil
collectian pan will be laid across the floor of the capsule with lapping joints over the corrugations to
develop an integrated surface for the oil to flow across. The oil collection panels will be placed like roof
shingles with the upstream lap higher than the downstream sheet. The finished oil collection pan will be
arranged to direct the oil flow inte two channels that run south te north on either side of the center of
the capsule and down the pit floor. Figure 10 illustrates the dual slope of the oil collection pan and the
collection channels. The equipment used to place the pans will require use of forklifts and mine
personnel handling the non-galvanized carbon steel gauge steel sheets directly to insure proper lapping.
The pans will direct oil into a channel or formed pan, which will connect to a pipe and, through a sealed
conduit, conduct petroleum liquids to the product collection manifald at the north end of each capsule.
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Figure 10 Capsule Floor Arrangement

After a row of pans and collection channels are placed, a second gravel layer will be placed on top of the
oil collection pan to protect the pan by distributing the load from continued equipment traffic. The
beginning of the BAS side walls develops as the gravel floor advances. The BAS perimeter wall will
connect directly to the BAS floor to complete the encapsulation needed for oil extraction. The BAS wall
will be 3ft thick and will be placed using mobile equipment and BAS walls will be advanced as discussed
below in Section 10.1.4.
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As the BAS wall progresses above the gravel floor, the gravel wall will begin to develop. Gravel will also
encapsulate the ore. Gravel will insulate the BAS from the heat used to retort the il shale. To minimize
degradation scrapers will not routinely drive on the rubble material..

Construction of vertical walls requires the placement of backing material. In areas where no future
capsule is required the backing material needs to be placed with bottom up construction or with Jayered
stacking. Layered stacking is required for the perimeter backing wall to provide sufficient safety factor
for construction and to establish compaction to support the vertical walls. In areas where future
capsules are planned, backing material must be placed or layered ahead of the capsule progression.
Layer stacking of the backing material allows the placement of pipes in the next capsule. Placement of
backing materials in the next capsule is illustrated in Figure 11. Rubble, gravel, BAS and backing walls
needed to support the BAS/gravel walls must progress upwards at similar rates. To maximize the
number of capsules that can be placed on the site, it will be necessary to build the adjoining area of the
next capsule. The material placed in the next capsule will provide a resisting force, keeping the wall in
position. The material placed in the adjoining capsule will need to be placed by layer stacking rather
than allowing the material to cascade into place from above as in the last capsule in a flight of capsules.
Layer stacking allow pipes to be placed in the adjoining capsule. In outlining capsules the backing wall
can be built with cascade fill.

NEXT CAPSULE IN FLIGHT | CAPSULE PAIR CURRENTLY BEING CONSTRUCTED , __END OF CAPSULE FLIGHT
LAYER STACKING

r

Figure 11 Layer Stacking

10.1.4. Placing Ore, Progressing the Walls and Laying Heating Pipes
Rubble (ore) will be placed with standard AHT and dozers. BAS will be placed using portable forms as
depicted in Figure 12. The forms enable the placement of BAS as a discrete wall without possible effects
from the adjacent gravel during placement. After a course of BAS has been placed and gravel has been
placed against the forms. The forms will be removed and used again for the ongoing wall construction,
leaving a smoath outer BAS wall in contact with the porous gravel.
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The wall between capsules will be created from BAS and gravel. Three of the four walls, the south end
and both sides, are internally vertical and the fourth is built at the angle of repose. The wall constructed
at the angle of repose is the north wall, and is where all the system equipment will tie into the capsule.
Six layers of pipes will be placed as the ore placement continues until the level of ore in the capsule has
reached the required thickness. Pipes will be milled on the capsule while being placed in continuaus

. runs from a mobile pipe rolling mill (MPRM) or using alternative vendors, supgly chains, and/or pipe
manufacturing. Pipes will be corrugated. Typical specification for the steel ta be used in pipe milling is
provided in Appendix H. Placement of rubble will continue while the pipes are placed. Layering of ore,
bedding, and placement of pipes and instrumentation will cantinue until the capsule is full. At the north
end of each capsule a hulkhead and manifold system will contain the piping to distribute heated air to
the capsule and recover liquid and gas products from the in-capsule collection pipes for storage and
processing

10.1.5. Capsule Pipe Wall or Floor Penetrations
The heating pipes will be connected to the blowers and heaters just beyond the boundaries of the
capsule’s northern walil. To keep the BAS seal functioning, the BAS needs to be protected from heat that
is introduced into the capsules from the heating pipes. Proprietary fabrications have been designed and
will be installed to enable BAS protection from heating. The penetrations will be through the floor for
the EPS capsule, as discussed below in section 10.2.

. Utah Graund Water Discharge Permit Application
March 5, 2013 Page 28




10.1.6. Access Ramp
A pad and access ramp will be constructed along the south end of capsule flight. The pad and the access
ramp will be constructed using traditional methods for earth structures that utilize haul trucks, graders,
and compactors. After the first flight of capsules is complete, the ramps to the second and subsequent
flights will be built on the northern toe of the previous capsule flight. Building on the previous capsule’s
northern wall minimizes construction space and materials needed to build the ramp.

10.1.7. Capsule Roof Finishing
The east and west margins of each capsule surface will be sloped (Figures 2 and 8). The purpose of the
slope is part of the capsule design that enables the upper BAS layer to remain intact and keep the
capsules sealed when they settle following heating. Finishing the capsule margins with slopes at the
angle of repase will reduce the amaount of backing material needed for the top part of the capsules.

Ore will be placed to the required depth after which 13 feet of gravel will be placed gravel cver the
rubble. Roads will be cut inta the gravel to provide a road for the BAS trucks and compaction
equipment.

After the BAS is placed, additional haul trucks and graders will cover the BAS with run of mine
interburden/overburden material to a depth of from 4 to 15 feet, followed by placement of growth
media (topsoil/topsoil substitute) in thicknesses of 6 to 12 inches.

10.1.8. Progression
For the commercial phase, before the current capsule pair is completed, construction of the floor of the
next capsule pair will start for the capsule construction sequence to continue. A layout of capsule
construction progression is depicted in cross sections (Figure 2} and diagrammatically in NOI Figure 12
(Appendix A).

10.1.9. Material Handling Equipment
The materials handling equipment will be used to size and sort the materials for capsule construction.
The equipment will consist of a designed system of screens, conveyors and crushers that will size the
mined material. Separate equipment streams will be used to handle ore and overburden/interburden.
Off-spec ore and overburden/interburden will be sized and sorted as necessary to produce construction
fill, insulating gravel, and the sized gravel for the BAS.

10.1.10 Capsule Stacking
Capsules may be stacked to provide sufficient retorting capacity for the ore to be mined. Capsule
stacking is depicted in Figures 2 and 9. Figure 2 shows the relationship of the stacked capsules in a
series of 3 cross sections. The sections are provided in 2 formats. The upper version shows the capsule
rows and flights to scale with both pre and post-mining topography depicted. These sections include
labeled slope angles for mine highwall, fill-slope, and capsule surface angles following reclamation. Also
shown are the locations of all flights and capsules to scale, relative to the local topography. The lower
part of the figure shows cross sections of the capsules in their configurations after the lower tier of
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capsules has collapsed. Note that capsule stacking takes place in the first 8 flights, but not the 9" flight.
Note also the detail showing the BAS, gravel blanket, ore, upper gravel blanket and capping BAS with the
overburden knuckle. Figure 7 shows the capsules and related earthwork construction more
diagrammatically. Each of the 2 sheets depicts the progression of capsule construction beginning with a
completed first tier capsule, then to the post-heating, consolidated tier 1 capsule containing only spent
shale and then to tier 2 capsule placement and finally consolidation. Each drawing calls out selected
capsule-related components, notably backing walls and working ramps. The second sheet contains
labeled sloped and height dimensions.

10.1.11. Capsule Consolidation
After capsule heating and ail recovery, the oil shale is expected to lose its strength, resulting in
significant capsule settlement (consolidation). Capsules will be constructed to a height of up to 136 feet;
however, following consclidation the capsules will be reduced to a height as low as 97 feet. More recent
information has lead RLR’s engineers to believe that consolidation is likely to be less than the 40 feet
estimated during earlier design work. Some of the consolidation will occur during capsule construction
as the ore thickness increases but will not affect the yet-uninstalled covering BAS. Information used to
analyze capsule deformation includes material properties of gravel insulation, shale and BAS. Material
properties were developed from laboratory testing which included labaratory reactar retorting of ail
shale samples, reactar heat/compression testing of the shale, BAS permeability testing, and evaluating
the conditions found during the pilat run, 2012 site constructability testing, and geotechnical work done
by outside laboratories. This data was compared to published and unpublished information on behavior
of consolidating spent oil shale based on work done in Colorado in the late 1970s.From this comparative
work on capsule design, it is known that a sufficient thickness of earthen cover above the covering BAS
layer is needed to maintain the BAS in compression. The thickness required to do so will be evaluated in
the design, construction and operation of the EPS.

10.1.12. BAS Integrity on Consolidation: Knuckle
One of purposes of the sloped upper edges of the capsule is to prevent excessive shear of the BAS as
consolidation occurs. With excessive shear, vertical BAS walls joining the horizontal upper BAS layer
would not remain intact. However, the BAS in the sloped capsule roof must remain under compression
as capsule consolidation occurs. The side slopes are therefore finished with the addition of earthen fill
to create a knuckle. This knuckle design can be used for various capsule heights, with the depth of the
knuckle related to the level of expected subsidence. Figure 2 depicts the knuckle construction. The extra
fill placed over both the sloped wall and the adjoining roof surface completes the knuckle that maintains
compressive stress on the BAS and gravel layers as settlement of the heated capsule occurs and the
adjacent unheated capsule remains at its constructed height.

Consolidation in the EPS capsule will be monitored carefully and assessed post-cooling to determine if
the BAS has maintained its plasticity and remained intact. If the integrity of the liner has been affected,
it will be repaired and design modifications to overcome the observed effects will be made.
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10.2. Early Production System Capsule Design

The EPS capsule will be approximately three quarters the size of a full-scale commercial capsule. The
location of the EPS capsule and related facilities is shown on Figure 13. The relationship of the EPS
capsule to the remaining capsules in the first flight of commercial-scale capsules is shown in Figure 14.
Figures C-1 and C-2 in Appendix | provide information on design details of the EPS capsule. The
information in these drawings and the narrative that accompanies them in Appendix | is proprietary and
clearly marked confidential business information. Accordingly, RLR requests that Appendix | in its
entirety be maintained as confidential applicant material in accordance with the Division’s rules and
policies. This appendix is bound separately from the body of this application and the other appendices.

11. Construction Quality Control Plan
(This section was prepared for RLR by Intermountain Geotechnical and Environmental Services (IGES)

11.1 Bentonite Amended Shale (BAS) Quality Control

11.1.1 General
Quality of BAS placement, compaction and projected performance will be determined using field
moisture density monitoring correlating to a suite of data developed on more rigorously evaluated test
fill performance. The following discussions present approach for test fill preparation, performance
monitoring and correlation development as the basis for this quality control approach for the EPS.

11.1.2 Test Fill Development
A minimum of two test fills will be constructed using the same size and type of equipment proposed for
capsule bottom liner and cap and BAS sidewalls. Each test fill will be constructed using BAS
manufactured on site with processed screened shale meeting the target design gradation, blended with
10%, Sure Seal 80 (80% passing #200 mesh sieve) bentonite clay praduct to be provided by Western
Clay, or alternative product and/or vendor. The blended mixture will be moisture conditioned to a
water content between optimum and +2 to 4 percent and transported to the test fill site via truck. The
size of each test fill will be approximately 20 ft. by 40 ft.

11.2 Bottom Liner Fill
BAS fill will then be placed on a prepared cleared surface of exposed shale and bladed to a maximum
loose lift thickness of 18 inches as propased for liner construction and compacted with successive passes
of a compactor of equal size and type as proposed for actual cell construction. A minimum of 4 passes
will be applied uniformly over the fill. At the end of the 4™ pass, a series of nuclear density
measurements at various depths will be performed and recorded. Two additional passes of the
compactor will then be performed and an additional nuclear density tests will be performed if required
to achieve compaction. A subsequent 2 passes and additional density tests series will be performed as
reguired to permit evaluation of the appropriate number of passes required to achieve the minimum
95% compaction for the 18 inch lift thickness.
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Compacted materials within the fill will be ripped and recompacted if it is determined that less than the
maximum number of passes is required to achieve required compaction. If the full maximum number of
passes used during compaction evaluation is required, the fill will not be ripped, but protected with a
temporary 6 inch lift of BAS or heavy plastic cover until infiltration testing equipment is ready to be
installed. Any delay in installation of SDRI testing equipment will require that the test fill be
appropriately protected from moisture loss or surface disturbance.

11.3 Side Liner Fill

BAS fill will be placed on a prepared cleared surface of exposed shale and bladed to a maximum loose
lift thickness of 12 inches as proposed for side liner construction and compacted with successive passes
of a compactor of equal size and type as proposed for actual cell construction. A minimum of 3 to 4
passes will be applied uniformly over the fill. At the end of the 4™ pass, a series of nuclear density
measurements will be performed and recorded. Two additional passes of the compactor will then be
performed if required and an additional nuclear density tests performed. A series of subsequent passes
and density tests will be performed to permit evaluation of the appropriate number of passes required
to achieve the required 95% compaction for the 12 inch lift thickness if required.

Compacted materials within the fill will be ripped and recompacted if it is determined that less than
maximum number of passes used in test fill construction is required to achieve required compaction. If
the maximum number of passes is required no ripping will be performed. The fill in either case will be
protected from moisture loss with either a temporary 6 inch lift of BAS or heavy plastic tarp or cover
until infiltration testing equipment is ready to be installed.

11.4 Test Fill Evaluation
Hydraulic conductivity of each test fill will be evaluated in situ using a sealed double ring infiltrometer
(SDRI). Testing will be performed in general accordance with ASTM D5093-02 (2008)* methods.
Additionally, at the conclusion of the test relatively undisturbed 3-inch-minimum diameter tube samples
of the test fill will be obtained for laboratory determination of hydraulic conductivity as a means of
comparison of the test fill performance and projected future performance as a result of compression
that will cccur from ultimate cell construction and loading with up to 100 feet of oil shale. Laboratory
testing will be performed in accordance with ASTM D-5084-10%. A minimum of four test specimens will
be obtained from the fill within the innermost ring. A complete compliment of index tests including
Atterberg limits, grain-size and moisture and density will be performed on the tube specimens subjected
to labaratory hydraulic conductivity evaluations.

! ASTM D5093 - 02(2008) Standard Test Method for Field Measurement of Infiltration Rate Using Double-Ring
Infiltrometer with Sealed-Inner Ring” Standard Test Methods for Measurement of Hydraulic Conductivity of
Saturated Porous Materials Using a Flexible Wall Permeameter

? standard Test Methads for Measurement of Hydraulic Conductivity of Saturated Parous Materials Using a Flexible

Wall Permeameter
e, ——— e - Y e -

Utah Ground Water Discharge Permit Application
March 5, 2013 Page 32




Field density measurements will afso be obtained from within the inner ring area to assess any potential
density loss that may have occurred as a result of swelling.

The results of the testing program protocals outlined above will form the basis for quality control testing
during actual liner construction and side wall construction.

11.5 Proposed Liner Testing Frequency
During actual liner canstruction, the following frequency and types of test are proposed to confirm
acceptance of the means and methods.

11.5.2 Bottom and Top
Field Moisture and Density measurement (ASTM D-6938 — 10) — one test/400 cy of liner or
approximately every 10,000 sq. ft./lift.

11.5.3 Side Walls
Field Moisture and Density measurement (ASTM D-6938 — 10) — one test/50 cy of liner or approximately
every 270 ft. of wall/lift.

12. Ground Water Discharge Control Plan

The zero-discharge design of the capsules is described in detail in Section 10.0 and the plan for ensuring
the design specifications for the BAS installation is described in Section 11.0 At the request of UDWQ
staff, samples of spent shale were analyzed for leachable constituents, as described below.

12.1. Spent Shale Leachate Evaluation
Althaugh the capsules are designed to prevent contact of meteoric water with spent shale within the
capsules, leachability testing using the U.S. EPA’s Synthetic Precipitate Leach Procedure {SPLP) was
conducted on samples of spent shale. Samples were collected from spent shale derived fram bench-
scale testing. Spent shale from the bench testing was stored in sealed containers at RLR’s contract
testing laboratory. Samples were collected from the sealed containers in appropriate laboratory-
supplied sample containers and in accordance with appropriate collecting methads by a staff member of
the engineering firm IGES, a contractor to RLR. Samples were transported chilled and under chain of
custody to American West Analytical Laboratories (AWAL) for SPLP testing.

The SPLP test is an EPA SW-846 analytical method (Method 1312) that can be used to determine the
concentration of contaminants that will leach from soil and similar materials due to contact with, and
subsequent leaching by, precipitation (USEPA, 1998).> Method 1312 specifies 3 distinct extraction fluids
depending on the relative location of the sample area in the United States (east or west of the
Mississippi River) and the compounds to be analyzed in the leachate. Extraction Fluid #1 is deionized

! USEPA (1998). Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd ed., draft IVA, U.S. Environmental Protection
Agency, Office of Solid Waste: Washingtan, BC.
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Compacted materials within the fill will be ripped and recompacted if it is determined that less than the
maximum number of passes is required to achieve required compaction. If the full maximum number of
passes used during compaction evaluation is required, the fill will not be ripped, but protected with a
temporary 6 inch lift of BAS or heavy plastic cover until infiltration testing equipment is ready to be
installed. Any delay in installation of SDRI testing equipment will require that the test fill be
appropriately protected from moisture loss or surface disturbance.

10.3. Side Liner Fill

BAS fill will be placed on a prepared cleared surface of exposed shale and bladed to a maximum loose
lift thickness of 12 inches as proposed for side liner construction and compacted with successive passes
of a compactor of equal size and type as proposed for actual cell construction. A minimum of 3 to 4
passes will be applied uniformly over the fill. At the end of the 4™ pass, a series of nuclear density
measurements will be performed and recorded. Twe additional passes of the compactor will then be
performed if required and an additional nuclear density tests performed. A series of subsequent passes
and density tests will be performed to permit evaluation of the approgriate number of passes required
to achieve the required 95% compaction for the 12 inch lift thickness if required.

Compacted materials within the fill will be ripped and recompacted if it is determined that less than
maximum number of passes used in test fili construction is required to achieve required compaction. If
the maximum number of passes is required no ripping will be performed. The fill in either case will be
protected from moisture loss with either a temporary 6 inch lift of BAS or heavy plastic tarp or cover
until infiltration testing equipment is ready to be installed.

10.4. Test Fill Evaluation
Hydraulic conductivity of each test fill will be evaluated in situ using a sealed double ring infiltrometer
(SDRI). Testing will be performed in generai accordance with ASTM D5093-02 (2008)* methods.
Additionally, at the conclusion of the test relatively undisturbed 3-inch-minimum diameter tube samples
of the test fill will be obtained for laboratory determination of hydraulic conductivity as a means of
comparison of the test fil§ performance and projected future performance as a result of compression
that will occur from ultimate cell construction and loading with up to 100 feet of oil shale. Laboratory
testing will be performed in accordance with ASTM D-5084-10°. A minimum of four test specimens will
be obtained from the fill within the innermost ring. A complete compliment of index tests including
Atterberg limits, grain-size and moisture and density will be performed on the tube specimens subjected
to laboratory hydraulic conductivity evaluations.

' ASTM D5093 - 02(2008) Standard Test Method for Field Measurement of Infiltration Rate Using Double-Ring
Infiltrometer with Sealed-Inner R'|ng2 Standard Test Methods for Measurement of Hydraulic Conductivity of
Saturated Porous Materials Using a Flexible Wall Permeameter

? standard Test Methods for Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible
Wall Permeameter
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Field density measurements will also be obtained from within the inner ring area to assess any potential
density loss that may have occurred as a result of swelling.

The results of the testing program protacols outlined above will form the basis for quality control testing
during actuat liner canstruction and side wall construction.

10.5. Proposed Liner Testing Frequency
During actual liner construction, the following frequency and types of test are proposed to confirm
acceptance of the means and methods.

10.5.1. Bottom and Top
Field Moisture and Density measurement (ASTM D-6938 — 10) — one test/400 cy of liner or
approximately every 10,000 sq. ft./lift.

10.5.2. Side Walls
Field Moisture and Density measurement (ASTM D-6938 — 10) — ane test/50 cy of liner or approximately
every 270 ft. of wall/lift.

12. Ground Water Discharge Control Plan

The zero-discharge design of the capsules is described in detail in Section 10.0 and the plan for ensuring
the design specifications for the BAS installation is described in Section 11.0 At the request of UDWQ,
staff, samples of spent shale were analyzed for leachable constituents, as described below.

12.1. Spent Shale Leachate Evaluation
Although the capsules are designed to prevent contact of meteoric water with spent shale within the
capsules, leachability testing using the U.S. EPA’s Synthetic Precipitate Leach Procedure (SPLP) was
conducted on samples of spent shale. Samples were collected from spent shale derived from bench-
scale testing. Spent shale from the bench testing was stored in sealed containers at RLR’s contract
testing laboratory. Samples were collected from the sealed containers in appropriate laboratory-
supplied sample containers and in accordance with appropriate collecting methods by a staff member of
the engineering firm IGES, a contractor to RLR. Samples were transported chilled and under chain of
custody to American West Analytical Laboratories (AWAL) for SPLP testing.

The SPLP test is an EPA SW-846 analytical method (Method 1312) that can be used to determine the
concentration of contaminants that will leach from soil and similar materials due to contact with, and
subsequent leaching by, precipitation {USEPA, 1998).> Method 1312 specifies 3 distinct extraction fluids
depending on the relative location of the sample area in the United States {east or west of the
Mississippi River) and the compounds to be analyzed in the leachate. Extraction Fluid #1 is deionized

3 USEPA (1998). Test Methads for Evaluating Solid Waste, Physical/Chemical Methods, 3rd ed., draft IVA, U.S. Environmental Protection
Agency, Office of Solid Waste: Washington, DC.
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water very weakly acidified to a pH of 4.2 and is used for samples collected east of the Mississippi.
Extraction Fluid #2, for samples from West of the Mississippi is acidified to a pH of 5.0. Extraction Fluid
#3 is filtered deionized water and it is use for extraction of volatile organic compounds (VOCs) regardless
of sample location. For the RLR spent shale samples, leachate derived from leaching with Reagent #2
was analyzed for all parameters except VOCs, for which Reagent #3 was used.

Three samples of the spent shale, designated R11-122 210#1, #2, and #3, were collected for analysis.
The samples are duplicates and were collected to insure representativeness in the event that the stared
samples were inhomogeneous. Samples were leached with appropriate leaching solution and the
leachates were analyzed for the following parameters:

e General chemistry: pH, total dissolved solids (TDS), major ions (Ca, CI', F, K, Mg, Na, SOy,
alkalinity, nitrate/nitrite (as N), oil and grease, Sr, and total organic carbon (TOC);
¢ Organic compounds: volatile organic compounds (VOCs) and semi-volatile organic compounds
(SVOCs);
¢ Trace metals and metalloids: Ag, As, B, Ba, Be, Cd, Cr, Fe, Hg, Li, Pb, Mn, Mo, Ni, Sb, Se, Sn, TI, V,
and Zn.
Both the VOC and SVOC leachates were analyzed for an extensive list of compounds determined by the
laboratory, based an its experience.

The entire {aboratory report provided by AWAL is attached as Appendix I. The results for the general
chemistry analyses are summarized in the following table;

Table 5 General Chemistry

Sample Lab R11-122 210 Ground Water Water Quality
Number Quality Standard Standard for Bitter
Creek and

(note: N/S means no

standard has been set) Tributaries

4-Day Average

1-hour Average

Parameter Reporting | #1 #2 #3

Limit
pH (pH units) | 1.00 9.92 9.99 102 | 6.5-85 6.5-9.0
TDS {mg/1) 20.0 172 220 220 2500 mg/I 2500 mg/I
Calcium 1.0 3.44 3.64 3.48 N/S N/S
(meg/1)
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Fluoride 0.100 1.56 1.64 1.84 4.0 N/S
(mg/1)

Potassium 1.00 4.23 <1.00 | 4.28 N/S N/S
(mg/1)

Magnesium 1.00 1.14 1.25 <1.00 N/S N/S
(mg/1)

Sodium (mg/l) | 1.00 36.0 33.5 374 N/S N/S
Sulfate (mg/)) | 5.00 17.4 18.5 19.8 N/S N/S
Alkalinity 40.0 68.9 |[820 |787 N/S N/S
(mg/1)

nitrate/nitrite | 0.0100 0.0106 | 0.0251 | 0.0142 | 10.0 N/S
{as N) (mg/1)

oil and grease | 1.00 9.92 <3.0 <3.00 N/S N/S
(mg/l)

The results of the metals analyses are shown in the table below. Note that only those metals with
detectable quantities are shown in the table. Again, complete analytical results are shown in the
attached lab report.

Table 6 Metals Detected by Lab Analysis

Sample Lab R11-122 210 Ground Water Water Quality
Number Quality Standard Standard for
Bitter Creek and
(note: N/S means no Tributari
standard has been set) pratikAilEs
Parameter Reporting | #1 #2 #3 4-Day Average
Limit
1-hour Average
Antimony 0.00500 0.006 N/S
(mg/1) 0.00923 | 0.00761 | 0.00929
Arsenic (mg/l) | 0.00300 0.0367 0.0371 0.0391 0.05 0.150

0.340
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Barium (mg/l) | 0.00200 0.0483 |0.0479 |0.0410 |2.0 N/S
Boron (mg/!) | 0.500 0.840 0.832 0.878 N/S N/S
Molybdenum | 0.0200 0.129 <0.0200 | 0.159 N/S N/S
{mg/1)
Selenium 0.00400 0.00786 | 0.00753 | 0.00725 | 0.05 0.0046
(mg/1)

0.0184
Strontium 0.0040 0.0686 | 0.0707 | 0.0640 | N/S N/S
{mg/i)
Vanadium 0.0500 0.0638 | 0.0640 | 0.0666 | N/S N/S
(mg/1)

As with the metals, only detectable quantities of VOCs and SVOCs are shown in the following two tables.

Table 7 VOCs Detected hy Lab Analysis

Sample Number | Lab R11-122 210 Ground Water Quality
Standard
Parameter Reporting | #1 #2 #3
Limit (note: N/S means no standard
; has been set)
Acetone 0.0100 0.0195 | 0.0178 | 0.0152 | N/S
Acrylanitrile 0.00500 0.0171 | 0.0134 | 0.0118 | N/S
Table 8 SVOCs Detected by Lab Analysis
Sample Number | Lab R11-122 210 Ground Water Quality
Standard
Parameter Reporting | #1 H2 #3
Limit (note: N/S means no standard
has been set)
Benzoic acid 0.0200 0.0326 | 0.0354 | 0.0259 | N/S
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The preceding tables compare the detectable concentrations of ions and compounds identified in the
spent shale by the previously described laboratory analysis to both Utah Ground Water Quality
Standards and established Water Quality Standards for the Bitter Creek watershed, which would be the
receiving water of any release to surface waters. The following excerpt from UAC R317-2.6, Standards of
Quality for Waters of the State, Use Designations, indicates the applicable uses designated for Bitter
Creek and its tributaries:

Class 2B -- Protected for infrequent primary contact recreation. Also protected for secondary
contact recreation where there is a low likelihood of ingestion of water or a low degree of bodily
contact with the water. Examples include, but are not limited to, wading, hunting, and fishing.

Class 3A -- Protected for cold water species of game fish and other cold water aguatic life,
including the necessary aguatic organisms in their food chain.

Class 4 -- Protected for agricultural uses including irrigation of craps and stock watering.

Water quality standards shown in the tables are those for Class 3A waters, which are the most stringent
of the 3 use designations.

The analytical results for the three samples are consistent for almost all parameters analyzed, indicating
that the spent shale is quite homogenous and that the samples analyzed are representative of the spent
shale fram the bench tests. The resuits of the analyses found only two parameters that exceeded
ground water quality standards: pH and antimony. Two parameters, pH and selenium, exceed the water
quality standards established faor Class 3A-designated streams. The antimony and selenium results are
less than twice the laboratory reparting limit, which makes the accuracy of the results questionable.

The volatile organic compounds, acetone and acrylonitrile, are not constituents of oil shale, shale oil, or
spent shale. Their identification in the AWAL report is due to either laboratory contamination, or a false
positive from the detector. False positives occur when the mass detector detects an ion designated as
'characteristic' of a compound. The problem occurs because a given ion may not be exclusive to that
compound, hence, a case of misidentification occurs. Standardized tests have not advanced to a point
where these cases of misidentification are detected. Individual research is required to determine which
of the two is required. Water quality standards have not been established for either compound.

The single SVOC detected, benzoic acid, has no established water quality standard. Both acetone and
benzoic acid were detected at levels less than twice the lab reporting limit, which suggests that the
reported concentrations are questionable.

The exceedingly low concentrations of the few detected ions and compounds would, even if unconfined
by the clay-enclosed capsules, not reach either ground water or surface water in concentrations that
would be detectable.

e
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13. Reclamation and Closure Evaluation
The post reclamation configuration of the backfilled mine and capsules was evaluated to assess both

erosion of the surface and infiltration of precipitation derived water through reclamation cover including
the BAS.

13.1. Infiltration Modeling
Potential for infiltration of precipitation was analyzed using the Hydrologic Evaluation of Landfill
Performance (HELP), which was developed by the EPA for evaluation of landfill designs. Appendix K
contains the report prepared by Norwest describing the model setup, inputs, and results.

The modeling results demonstrated that the designed capsule cap and ET cover provides adequate
control on infiltration into the capsules for the vegetated cover case using the design parameters. Even
for 30 years of bare cover or very wet years the HELP model predicts minimal infiltration into the
capsule for these extreme conditions.

The results are especially conservative given the absorptive capacity of the spent shale. Raw {un-
retorted) shale and spent shale were tested under ASTM protocol ASTM C 127, Specific Gravity and
Absorption, Coarse Aggregate. Raw shale had an absorptive capacity (by weight) of 2.7%, while spent
shale had an absorptive capacity of 11.3 %, a 4-fold increase.

HELP modeling conservatively predicted annual infiltration through the upper BAS tayer of 0.16 inches
per year. The HELP model did not consider the fate of infiltrating precipitation that penetrated the
upper BAS layer. However, this absorptive capacity will have a significant impact upon the potential for
migration of fluids through the spent shale to the bottom of the capsule and the three-foot BAS under-
liner. A one-foot thickness of spent shale would have the capacity to absorb the volume of fluids that
are predicted to infiltrate through the BAS over of approximately 6 years. The collective absorptive
capacity of the entire spent shale thickness and retention capacity of the pare space in the spent shale
would provide further assurance that a release of fluids from the capsules to surface or ground water
will not occur.

14. Compliance Monitoring Plan

Monitoring of capsule performance and reclamation and closure performance will commence during
canstruction of the capsules. Survey control and other methods developed during design, cperation,
and post-production evaluation of the EPS capsule will be used to monitor all aspects of capsule
construction beginning with grade control on the pit floor and extending through reclamation.

For the EPS capsule, aperational monitoring and post-operational monitoring through the cooling
period and beyond will be employed to evaluate capsule performance. From a perspective of water
quality and protection, the capsules are protective of ground water. The cover, capsule, and liner
system (including a vegetative cover, layers of fill above the BAS liner, the BAS liner itself, the gravel
layer that serves as a capillary barrier, the capsule’s significant central volume made up of spent shale,
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an additional gravel layer, an underlying collection pan that can practically serve as a collection lysimter
following the production phase, underlying layers of road base, and the final BAS liner) all serve to
prevent discharge and protect ground water.

Due to settling of the cover during production, the BAS will be evaluated following settlement.
Remediation will be performed if necessary. (Note: What is learned from overall capsule performance
during EPS wilt be applied to modifications in design, construction and operation of the capsules during
the full operational stage of production.)

Details of the compliance plan for assessment of engineered systems and contrals will be provided with
the design drawings to support DWQ's approval of the facility construction.

As described herein, the Seep Ridge site does not include a hydrogeological setting that facilitates
detection of discharges from the EPS capsule via upgradient and downgradient monitor wells due to the
extremely low hydraulic conductivity of the oil shale beds.

The design of and reclamation plan for RLR’s EcoShale™ capsules promote high evapotranspiration (ET)
while ensuring that remaining water reports primarily as runoff with minimal infiltration. Nevertheless,
baseline water quality and quantity data will be collected in the event that monitoring may be
appropriate in the future .

The proposed compliance monitoring plan for RLR is designed to detect an occurrence of pallutant
discharge most near the source. The proposed monitoring points are

1. Sampling from the EcoShale™ capsules’ product collection pan, and

2. Sampling from trenches underlying the EcoShale™ capsules

The focus of monitoring will be on discharges from the EcoShale™ capsule. Capsules are designed with,
among other design features, an underlying collection pan to collect oil during the capsule’s production
phase. The EcoShale™ capsules’ product collection pan is constructed within the lower portion of the
capsule, beneath the heating/retort zone. During the production phase, the EcoShale™ capsule product
collection plan is used to collect cil and water.

Following the production phase, the collection pan remains and acts as a large collection lysimeter
beneath the entire capsule. This pan collection system will be monitored for the presence of
groundwater. Monitoring and sampling the capsule collection pan will provide an early indication of any
water percolation through the capsule. This pan and monitoring system also provides a system of
removal of water and its chemical constituents. This approach to manitoring is expected to provide the
best indication of groundwater discharge from the capsules.

——————————e
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As mentioned above, an additional sample collection point will be at the surface of the bedrock

. downslope from the capsule. Trenches constructed for product and heating pipe conveyance beneath
the EPS capsule will be sampling and monitoring points. Analysis of water samples collected from
trenches will also provide an indication of possible discharge of chemical constituents from the capsule.

Due to the design of the capsule, which minimizes and prevents percolation through the capsule layers
and inte the capsule, significant volumes of water percolation through the capsule are not expected.
However, monitoring and sampling will be conducted to detect the presence of water in and beneath
the capsule and constituents in the water.

Monitoring will occur semi-annually. Due to the possibility of limitation on volumes of groundwater
collected, the following priority will be used for analysis of available sample volumes:

- Metals {As, Ba, Cd, Cr, Cu, Pb, Se, Ag, Zn)

- Organics (TPH, TOC)
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Uinta Basin, Utah, Utah Geological Survey Open-Fite Report 595.

. Utah Ground Water Discharge Permit Application
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NORWEST

CORPORATION
April 21, 2011

File ff: 09-4573

Red Leaf Resources

200 W. Civic Center Dr.,
Suite 190

Sandy, UT 84070

USA

Attm: Mr. Shawn Packard

Dear Shawn;

Re:  Stacked Capsule Backing Wall Stability Analysis
1 INTRODUCTION

This letter report presents the results of a preliminary analysis and provides recommendations to support
the geotechnical design of the cell containment slopes for the capsules that will be constructed in the
mined out area of Red Leaf’s ECOSHALE Project in Uintah County, Utah.

2 SCOPE OF WORK

Norwest was asked to provide a geotechnical evaluation of the backing walls that will support the vertical
walls of the BAS (bentonite amended soil) liner and provide containment of retorted oil shale material and
associated by-products inside the capsules. It is understood that the backing walls will be constructed with
surface overburden material and run-of-mine low grade shale that will be excavated by a combination of
blasting and mechanical excavation during the development of the pit. In addition, the backing walls will
need to satisfy long-term stability criteria related to reclamation since the capsules will be left in place
following the retorting process to form permanent landforms.

The scope of work involved a geotechnical analysis that was based on a stacked capsule configuration
design presented to Norwest consisting of two 96 faot high capsules stacked on top of each other fora
total backing wall height of 192 feet. The backing walls incorporate ramp designs to accommodate
capsule construction equipment, A typical cross-section of the stacked capsule configuration can be seen
in the stability output files presented in Appendix B.

3 MATERIAL PARAMETERS

The material parameters used in the stability analysis were selected based on site reconnaissance photos,
data provided by Intermountain GeoEnvironmental Services Inc. (IGES), and Norwest’s experience with
compacted rockfill materials. Photos of loose, end-dumped shale materials representative of the typical
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material that will be used to construct the backfill walls indicate an average angle of repose of about 35°
(see Photo 1). The friction angle and cohesion used to model the surface material in the Red Leaf Cell
Highwall Design by IGES were 36° and 50psf respectively. An additional strength assessment provided
by IGES recommended strength parameters far the backing wall material over a range of normal stresses
based on a literature review. The IGES assessment (see Appendix A) provided recommendations for
compacted shale rockfill strength parameters for a range of loading conditions.

PHoTO1
ANGLE OF REPOSE

The following material parameters were used to model the compacted backfill, oil shale, and bedrock units

in the stability analysis of the capsule backing walls. Note that the BAS and insulating gravel units were
not included in the preliminary backing wall stability analysis.

TaBLe 1
STABILITY ANALYSIS MATERIAL PARAMETERS
Materig! Type Un H(:p\::)lght Fd cﬂt:‘r.l)Anglo Co(hpo:';m
Compacted BackM| 130 40 0
Qil Shala 130 40 ]
Pit Fleor Impenetrable Bedrock
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4 STABILITY ANALYSIS CRITERIA

The stability analysis criteria used to evaluate the stability of the backing walls is based on discussions
with the stafe regulatory agency and the generally accepted standard of practice followed in the design of
rockfill slopes. The minimum design safety factors used to evaluate the static and pseudo-static stability
anslyses were 1.25 and 1.10 respectively. The horizontal seismic coefficients used in the pseudo-static
analyses were selected based on regional data for Uintah County provided by the United States Geologtcal
Survey website. The pseuda-static stability analysis was evaluated for a 1 in 500 year event for operations

and a 1 in 2,500 year event for long-term closure. A summary of the stability analysis minimum factor of
safety criteria is presented in Table 2.

TABLE 2
SUMMARY OF STABILITY ANALYSIS CRITERIA
Analysis Type Minimum Safety Factor
Stafic 125
Pseudo-static (1 in 500 year, kn=0.04g) 1.10
Psaudo-static {1 in 2,500 year, ky=0.12g) 1.19

5 STABILITY ANALYSIS

. The stacked capsule backing wall stability analysis was performed on a2 model with two 1.5H:1V slopes
and a total height of 192 feet (see sections in Appendix B). The piezometric surface was assumed to be the
pit floer (i.c. the compacted backfill and oil shale materials are unsaturated). The results of the stacked
capsule stability analysis satisfy the safety factor criteria and are summarized in Table 4. The stability
analysis output files are presented in Appendix B. The values presented in the table represent the

minimum safety factors associated with a failure surface that affects the entire height of the backing wall
and the BAS liner system in the capsule.

TABLE 4
STABILITY ANALYSIS RESULTS
Analysls Type Safety Factor
Static 2.00
Pseudo-static (1 in 500 year) 1.83
Pseudo-static (1 in 2,500 year) 1.56

1830, 1044 W Hastings Strest = Vancouver, BC CANADA VEE 102 = Telephone (§04) $02-8992 » Fax (604) 602-8951 * www.norwssicorp.com
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CONCLUSIONS AND RECOMMENDATIONS

The resulis of the stability analysis show that the stacked capsule backing walls designed and constructed
according the design configuration presented to Norwest will satisfy static and pseudo-static safety factor
criteria. The following recommendations should be considered in the detailed design of the capsule
backing walls:

Backing wall material should be placed and compacted in lifts such that a minimum of 95%
Standard Proctor Density is achieved.

Backing wall slopes can be constructed at angle of repose but will require re-sloping to a 1.5H:1V
slope angle in order to satisfy long-term safety factor criteria.

Surface water that collects on the top of the capsules should be controlled and directed away from
the crests of the backing walls to minimize erosion on the backing wall slopes.

Ditches should be constructed at the toe of the backing wall slopes to ensure that the piezometric
surface is maintained at the pit floor elevation.

Further investigation work and lab testing should be carried cut to determine the intact strength of
the bedrock foundation and risk of planar bedding faifures through potential weak layers affecting
the stability of the backing walls and impacting the integrity of the BAS liner.

The heat effects and pressure generated within the capsules during the reterting process should be

evaluated to determine if they will adversely affect the stability of the backing walls and the
integrity of the BAS liner.
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7 CLOSURE

All geotechnical information and results contained herein have been reviewed and interpreted by Michael
Graham, PEng.

As mutual protection to Red Leaf Resources, the public and ourselves, this report and drawings are
submitted for exclusive use of Red Leaf Resources. We specifically disclaim any responsibility for losses
or damages incurred through the use of our work for a purpose other than as described in the report. Qur
reports and analysis should not be reproduced in whole or in part without cur express written permission,
other than as required in relation to this report.

Yaurs sincerely,

NORWEST CORPORATION

Michael Graham, PEng
Senior Geotechnical Engineer

Enclosures/Attachments

Appendix A Summary Report: Data Review and Development of Rockfill Strength Parameters
AppendixB  Stability Analysis OQutput Files
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OPERATIONS AND RECLAMATION DRAINAGE PLAN
RED LEAF RESOURCES

Backeground

The Red Leaf Resources Eco Shale Mining Project uses heat to extract kerogen deposits
from sedimentary shale deposits. The mining process consists of the simultaneous mining
of the oil shale and the creation of the heating capsules. Upland clean water diversions
and/or sumps and perimeter stormwater control will be installed initially, and then topseil
is salvaged and carefully stockpiled to be used during the reclamation phase. Once
enough overburden is removed from the mine to create a capsule, a bentonite amended
soil (BAS) liner is installed, followed by a metal liner above it to collect fluids and
prevent seepage. The BAS is designed to stay intact throughout the heating and
reclamation phase as described in greater detail in the NOI. This containment strategy
prevenis impacts to groundwater and the surrounding ecosystem. Collection pipes are
placed along the bottom of the capsule. The mined material is placed above the callected
pipes followed by a series of heating pipes to heat the material to extract the kerogen. The
mined material and heating pipes will be incrementally stacked on top of each other in
the heating capsules. The heating rods heat the material to volatize the kerogen deposits

into gas and melt the kerogen into liquid which flows through the collection pipes to a

central location to eventually undergo further processing,

A second layer of capsules will be constructed above the first layer, once cooling has
occurred. Capsules are 500" wide by 900’ long. The capsules will be reclaimed
immediately once the kerogen liquid and gas deposits are extracted from the second
layer. Reclamation will occur after 3.5 years of the beginning of operations, but drop to 2
years following the establishment of flights to the north that will accommodate access.
The capsule reclamation and mining activities will occur simultaneously throughout the

site. The water management plan includes a stormwater plan for initial reclamation, as

well as one for final reclamation.

RED LEAFDRAINAGE DESIGN PLAN
NORWEST CORPORATION
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Soils and Vegetation

The soils on the site are generally classified as 55% Walknolls Mikim associated soils,
_which are well-drained silty loams and silty sands with a rated permeability of 2-6 in/hr
(NRCS, 2003). This combination of soil type and permeability results in a B hydrologic
soil type. Based on the vegetation surveys previously performed at the site, there is
typically 80% vegetation cover consisting of pinyon and juniper or greasewood,
sagebrush, and grass vegetation (JBR, 2010). This vegetation type and density results in

a curve number of 75 for pinyon-juniper pre-mine watersheds and 86 for barren lands

where topsoil salvage has occurred or reclaimed areas.

Design Storm Events

An estimated 10-year 24-hour storm event of 1.68 inches was used in the SEDCAD peak
flow modeling for the pond and sump sizing. The 100-year 24-hour event is 2.54 inches
(Bonnin, 2006), which was used in the calculations for the clean water diversions and the
spillway design for ponds and sumps. The 100-year 60-day event of 6.17” was used to
predict a worst case volume of storage for the two end-pit ponds (NOAA, 2011)..

Groundwater

A previous study by JBR Environmental Consultants has indicated a lack of groundwater
that could affect inflow through the project area, Boreholes in the project area are

typically dry to a depth greater than 900’; therefore, groundwater inflow was not factored
into the calculations and design.

RED LEAF DRAINAGE DESIGH PLAN
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Operations Drainage Plan

A series of clean water diversions and sumps will be constructed to manage upland runoff
from offsite tributaries at the westemn perimeter of the project site to prevent impacts to
water rescurces and minimize erosion potential. Excavation is planned to first occur at
the southwest corner of Section 30, T13S R23E and move north and east (Figures 2 and 3
of the NOI). Subsequent pits will be developed from east to west per the pit layout and
ore removal timing map. Mining will continue north through Sections 30 and 19, and
then operations will proceed from the south side of the lease in Section 36, T13S R22E
(see Figure 1). The diversions and sumps necessary to protect each mining block will be
constructed prior to any disturbance of that mining block. The diversions and sumps will
be built in the order of the proposed mining sequence. Table 1 lists the phasing of the

diversion construction and the corresponding areas of protection.

The clean water diversions were modeled using the 100-year, 24-howr storm event of
2.54”. The clean water diversion locations are shown on Figure 1, and design details for
the worst case sc;a‘narios (fargest contributing watersheds and steepest topography) are
summarized in Table 1. The contributing watershed used in the analysis is shown on
Figure 1. The design details for the diversious arc shown on Figure 4 and Figure 5. The
diversions are typically triangular in shape with 4.5H:1V side slopes and 2-foot channel
depths. The channel depth includes 0.5 feet of freeboard above peak flow. Some
diversions on steep terrain (greater than 3%) are trapezoidal in shape with a 10-foot
bottom width and 3H:1V side slopes. The different channel geometry is necessary to
keep flow velocities below the limiting velocity of 5.5 feet per second. Select areas
where the channel slope is greater than 5% may require armoring with angular rock, or
pre-stabilization of a proposed vegetative channel with an erosion control product. As-
built designs consisting of surveyed ditch profiles, representative cross-sections and

hydraulics calculations will be submitted following construction. These will verify that
design flows can be handled.

RED LEAF DRAINAGE DESIGH PLAN
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Due to the site topography, the diversions cannot convey all the runcff that would flow
towards the mining pits. Areas that cannot be diverted require the use of ponds or sumps
to contain runoff. The operational sumps are sized according the area of contributing
watersheds and the 10-year 24-hour storm event. The sump locations and contributing
watersheds are shown on Figures 1 and 2, and design details are listed in Table 2. The
sumps are typically on-channel structures and will resemble a typical stock reservoir.
The maximwm height of a2 sump embankment will not exceed 10 feet in height and the
maximum capacity will not exceed 20 acre-feet. An emergency spillway that is capable
of safely conveying the peak flow during the 100-year, 24-hour storm with at least 1-foot
of freecboard has been included in the design. The minimun spillway depth is 3 feet. The
sumps have been designed to fully contain the runoff from the 10-year, 24-hour storm
when the sump is empty. Therefore, water contained in the sump must be pumped or
trucked to another location to provide the necessary operational containment. Norwest

will submit as-built surveys to UDOGM within three months of the completion of

construction.

Red Leaf plans to use the McCoy Reservoir #2 as highwall containment for Period 13. A
2011 survey found that the reservoir had 16.96 acre feet of capacity to the emergency
spillway. The 10-year 24-hour runoff from the watershed contributing to this site is 8.03
acre feet. Red Leaf will utilize the 1eservoir for storage of operations water, The entire

volume will be available for storage prior to its use as a sump to protect mining in Period
13.

The ponds (Table 3) were designed to handle the 10-year 24-hour storm event at a
minimum and may be used for supplemental storage of operational ground water. Pond 1
has a capacity of 11.81 acre feet and is designed to retain 1.25 acre feet of water from the
10-year 24-hour storm. Pond 2 has a capacity of 2.17 acre {eet and is designed to contain

0.35 acre feet for the 10-year 24-hour storm. Pond 3 has a capacity of 21.83 acre feet and

RED LEAF DRAINAGE DESIGN PLAN
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will contain 4.91acre feet of runoff for the 10-year 24-hour event. Operational staff will
develop a strategy to identify the maximum storage level to ensure containment of the 10-
year 24-hour storm. All three ponds have less than 20 acre feet of storage above grade,
and Pond 3 utilizes excavated storage to achieve this objective. Red Leaf will submit as-

built surveys to UDOGM within three months of the completion of constmetion.

During the reclamation phase, ponds and perimeter ditches will be constiucted on site
within the lease boundaries to control and contain runoff from the site after mining
operations cease. The post-mine reclamation drainage plan is shown on Figure 3. The
design details for the ponds are listed in Table 3 and illustrated in Figure 6. Earthen
ditches will collect mnoff from the reclaimed areas and route it to down drains that are
armored with angular rock. Four down drains on the west side of the larger mine area
have been designed to collect water from existing drainages that will be mined-out.
These ditches will be operational during mining operations and following the completion
of mining. Sumps have been included at the bottom of each down drain for use during
mining operations to prevent water from flowing into the open pit. In some cases, water
will be conveyed through culverts to the sumps and designs are shown in Table 4.
Reclamation will occur simultaneously to mining activities, which means that the
operational drainage plan will be a combination of the designs included in Figures 1 and
2. For example, while Period 12 is being mined, CD-8 (Figure 1) will divert water from
the west side of the pit to the north and away from the pit. Water from the reclaimed
areas will be diverted through collection ditch CD-20s to Sump 20 (Figure 2).

Following the completion of mining, these sumps will be reclaimed and five reclamation
ponds will be used to contain runoff waters and to provide water for stock and wildlife.
The ponds will be inspected to ensure their storage and long-term stability prior to
closure. Maintenance will be performed if necessary. The reclamation ditches and down
drains will remain (Figure 3). Two in-pit ponds (Ponds 4 and 5) have been included at

the northeast corner of the two mining areas, because these will be left as excavated areas
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and water will naturally collect there. The adjacent highwall will be protected by a toe
berm constructed with materials excavated for the ponds. The crest of the berm will be 5
feet above the modeled 100-year 60-day storm event of 6.17”. The berm will have a
3H:1V outslope (Figure 3). The toe berm will be constructed in 6-inch horizontal lifts
and compacted to 90% dry density. The bern adjacent to Pond 4 is 18 feet tall, and the
berm adjacent to Pond 5 is 15 feet tall. The emergency spillway of the ponds outside the

pit will be sized to safely pass the 100-year 24-hour storm event. Ponds will be
constructed with 3:1 side slopes.
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Table 1: Collection Ditches tMIning Phase)

Bottomm | Elevation
Ditch Protected Area Length Top Elev. Elev. Change | Slope %
CD-1 Period 1 908 6450 6350 60 6.61
CcD-2 Period 1 1149 6425 6390 35 3.05
CD-3 Period 2 1196 6480 6475 5 0.42
cD-4 Period 4 1237 6390 6370 20 1.62
CD-5 REMOVED
cD-6 Period 6, 8 2638 5360 6280 &0 3.03
cD-7 Period 7 923 6415 6385 30 3.25
cD-8 Periods 10, 12, 14 2365 6380 6310 70 2.96
CD-9 Period 15 1476 6300 6290 10 0.68
CD-10 Period 16 996 6360 6320 40 4.02
CD-11 Period 17 1177 6420 6360 60 5.10
cD-12 Period 19 1298 6685 6620 65 5.01
CD-13 Period 19 2277 6600 6580 20 0.88
CD-14 Period 21 1308 6660 6585 75 5.74
CD-15 Period 21 2005 6635 6570 65 3.24
CD-16 Period 22 415 6640 6630 10 241
Worst Case Design Scenario! 100-year 24-hour storm event {2.54")
Ditch CD-8 Largest Contributing Watershed
Name | Mine Periodsin | SWS Area (ac) | Peak Flow Shape Bottom Side Fiow | Freehoard| Channel | Velocity
Use (cfs) Width Slopes | Depth Depth (fps)
Ditch 10,12,14 95.05 27 Trapezoidal 10 3HV 0.49 0.5 0.99 4.76
CD-8
Ditch CD-1 Slope: 8.6%
Name Mine Periods in | SWS Area (ac) | Peak Flow Shape Botiom Side Flow | Freeboard| Channel | Velocity
Use (cfs) Width Slopes Depth Depth (fps)
Ditch CD- 1 1.35 1.07 Trl - 4.5H:1V 0.27 0.5 0.77 3.20
1
Assumed CD-3 and Sump 3 were in place
Ditch CD- 21 69.88 16.59 Trapezoidal 10 3H:AV 0.3 0.5 0.8 5.06
14




Table 2: Operallonal Sumps {Mining Phase)

Name

SWS Area
{ac}

Runeaff {ac
1t}

Siopes

Height (ft)

HWL. Areq
{ac)

Capacity (ac
ft)

Toe Elev
(it.)

HWL Elev
(ft.)

Crest
Elev (ft.)

Freeboard
(ft.)

Splliway

Mine Period
Prolected

1.74

3HAV

10

0,36

3.38

Trapezoldal,
10" wide, 3:1
sideslopes

Period 1

Sump 1

50.00

23.88

0,46

SHAV

10

111

6.34

Tragezoldal,
10" wide, 311
sideslopes

Penod 1

Sump 2

Sump 3

155,67

2.98

3H:1V

1.04

5.88

Trapezoldal,
10 wide, 371
sideslopas

Padod 2

Sump 4

32.18

0.62

3H:1V

1.23

7.13

Tiapezcidal,
10" wide, 3.1
sideslopes

Perlods 2 and 3

0.96

3H1V

10

0.82

448

Trapazoldal,
10" wide, 3:1
sldeslopes

Penod 4

Sump &

50.13

8.03

IHTV

10

4.33

16.86

Trapezaidal,
10" wide, 3:1
sideslopes

Perlod 13

McCoy Reservoir

418,06

31.33

0.60

3H1V

10

0,73

4.01

10

Traperoldal,
10" wide, 3:1
sideslopes

Fariod 14

Sump 7

268.07

5.14

3H:1V

10

.88

551

10

Trapezoldal,
10" wide, 3:1
sideslopes

Periods 14 and 15

Sump 8

1Sump 9

223,76

4.29

3H:1V

10

1.47

8.40

10

Trapezoidal,
10 wide, 3:1
sideslopes

Pefiad 17

226.18

4,34

3HV

10

117

5.40

12

15

Trapezoidal,
10" wide, 311
sideslopes

Perod 18

Sump 10

37.75

Q.72

3H:1V

10

1.47

i0

Trapezoidal,
10" wide, 311
sideslopes

Period 20

Sump 11

sump 12

79,53

{2521

IHAV

10

0.13

2.02

Trapezoidal,
10" wide, 3:1
sidaslopes

Period 22

Sump 13

140,49

2.69

IHV

10

1.2¢

Trapezeidal,
10" wide, 3:1
sideslopes

Posl-Mine

Trapezoidal,

3H:TV

10

15221

10° wids, 3:1
sideslopes

Posi-Mine

Sump 14

94.20

1.81

1.42

JHV

0.59

Trapezoidal,
10" wide, 3:1

sideslopes

Post-Ming

{Sump 15

74,22




Table 2: Operalional Sumps (Mining Phase)

SWS Area
{ac)

Runoff {ac
1)

Slopes

Helght (ft)

HWL Area
{ac)

Capaclty (ac
ft)

Toe Elev
(ft)

HWL Elev
{it)

Crest
Elav (ft.)

Freeboard
(ft.)

Spillway

Mine Period
Protected

Name

1.72

3H:AV

10

0.24

1.97

10

Tiapezuidal,
10' wide, 3:1
sidaslopes

Pasi-Mine

Sump 18

89,65

88,15

1.84

3H:1V

10

377

10

Trapezoigal,
10" wide, 3.1
sldeslopas

Post-Mine

Sump 17

66,08

3HAV

10

10

Traperoidal,
10' wide, 3:1
sideslopes

Posi-Mine

Trapezoidal,

Sump 18

Sump 19

65.14

1.25

3H:1V

0.48

2.56

10

10" wide, 3:1
sldeslcpas
Trapezoidal,

Post-Mine

143

aH1v

0.48

2.54

10

10" wida, 3:1
sideslopes

Post-Mine

LSumn 20

74.78

0.26

IHAV

10

1,59

5.60

10

Trapezoidal,
10" wide, 3:1
sideslopes

Post-Mine

Sump 21

13.78

3.32

AHY

10

.80

4,33

10

Trapezoidal,
10" wide, 3:1
sideslopes

Rpst-Mine

Sump D0O-1

Sump DD-2

173,23

176.31

.38

bl BAYS

10

0.74

3.78

10

Trapazoidal,
10" wide, 311
sideslopes

Pos|-Mine

Sump DD-3

156.83

3.08

aH1v

10

.49

4.88

10

Trapazoldal,
10" wida, 3:1
sideslopes

Trapezoldal,

Post-Mine

245.86

4.71

3HAV

10

1.43

13.77

10

10’ wide, 3:1
sideslopes

Post-Mine

Sump DD-4




Table 3: Ponds (Reclamation)

10-Yr 24-| 100-Yr 24- | 100-Yr 60- Bottom
SWS |HrRunofi| Hr Runoff | Day Runoff Height | Toe Elev | HWL Elav| Crest Freeboard Area HWL Area| Bottom | HWL Area|Capacity
Name |Area (ac.)| (ac-fi.} {ac-ft.) fac=ft) Slopes (ft.) {ft.) {ft.) Elev (ft.) {ft.) (sq. ft.) (sq.ft) | Area(ac.) (ac.) {ac-ft.} Spillway
Trapezoidai,
10" wide, 311
Pond 1 64.99102| 1.245661 3.41 24.21| 3aH:1V 12 a 10 12 2 54598 98246 1.26 2.26 11.81 |sideslopes
Trapezaidal,
10" wide, 3.1
Pond 2 18.42 0.353065 0.87 6.86) 3HMV 10 Q 7 10 3 5574 23437 0.13 0.54 217 sideslopes
Trapezoidal,
10" wide, 311
Pond 3 266.13 | 4.908112 13.45 g95.41| 3HAV 20 Q 18 20 2 24166.67 3158 0.55 2.02 21.83 |sideslopes
Below
Grade
Pond 4 1543.10 | 29.57615 B1.01 506.74| 3H:1V 25 a 25 25 Excavation | 823049 1244739 18.89 28.58 589.22 [None
Below
Grade
Pond & 613.66 11.76571 32.23 197.25| 3HMV 10 0 10 10 Excavation | 832645.87 | 990898 19,11 22.74 209,03 |None




Table 4: Downdrain Sumps, Culvert and Downdrain Designs {Reclamation Phase)

Mine
SWS Area| Runoff Capacity | Toe Elev |HWL Elev| Crest Elev Freeboard Period
Name (ac) {ac-ft) | Slopes |Height {ft)] HWL Area (ac} (ac-ft) {ft.) (ft.) (it} (ft.) Spillway Protected
Trapezoidal, 10’
wide, 3:1
Sump DD-1 173.23 3.32 3V 10 0.80 4.33 0 7 10 3 sideslopes Post-Mine
Trapezoidal, 10
wide, 3:1
Sump DD-2 177.46 3.40 3H:1V 10 0.73 3.79 0 7 10 3 sideslopes Post-Mine
Trapezoidal, 10°
wide, 3:1
Sump DD-3 160.49 3.08 3H:V 10 0.49 522 0 7 10 3 sideslopes Past-Mine
Trapezoidal, 10’
wide, 3:1
Sump DD<4 247.01 4,73 IHV 10 2.22 13,75 0 il 10 3 sideslopes Post-Mine
Road Cuivert Downdrain Pipe
Min. Dia Min. Peak
SWS Areal meter | Length Pipe Peak Diameter| Length Plpe Discharge |Mine Period
Name (ac) (in.) (ft) Slope |Discharge {(cfs)] (in.) {ft) Slope (cfs) Protected
DD-1 173.23 30 65 1% 24.24 30 134 26% 24 Post-Mine
DD-2 177.48 42 65 1% 47.97 42 103 78% 47.45 Post-Mine
DD-3 160,49 42 65 2% 44.73 42 136 65.7 43.88 Post-Ving
DD-4 247.01 NA NA NA NA 75.8 230 87 75.8 Post-iline
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1.0 INTRODUCTION

The Red Leaf Resources, Inc., (RLR) Southwest #1 Project Area is located on School
and Institutional Trust Land Administration (SITLA) properties in eastern Utah,
approximately 55 miles south of Vernal, Utah. RLR controls two SITLA mineral leases
within this Project Area, which are the subject of this seep and spring inventory. Lease
ML 43374 is located in Section 36, T13S, R22E. Parts of ML 50150 included in this
survey are located in Sections 19 and 30, T13S, R23E, SLBM. The combined area of
the two leases totals approximately 1,604 acres.

in February 2007, RLR filed the first technology patents for the EcoShale™ In-Capsule
Technology for mining oil shale. The original filing was modified in February 2008 and
three U.S. patents have been published while others are still in process.

In October 2008, RLR initiated construction of a test facility under its Exploration Permit.
RLR has been in continuous permitted operation since 2008 with activities including site
construction, testing and scale-up of the EcoShale™ In-Capsule Technology test unit,
operations and maintenance. The EcoShale™ In-Capsule Technology is used to extract
kerogen deposits from sedimentary shale deposits. The operation consists of
simultaneous mining of the oil shale and creating the heating capsules for processing
the mined ore.

The facility is currently operating under the authority of a Small Mine Operation (SMO)
Permit. RLR intends to expand activities at Southwest #1 small mine site by converting
to a Large Mining Operation (LMQO). Mining will initiate in SE1/4 of Section 30, T13S,
R23E, and progress east to west and south to north. RLR submitted a Notice of Intent
(NOI) to Commence Large Mining Operations to the Utah Division of Qil, Gas, and
Mining (UDOGM}) on September 1, 2011 (RLR 2011).

This seep and spring inventory is part of baseline activities for a revised Ground Water
Discharge Permit application associated with the LMO.

Red Leaf Resources Southwest #1 Project Area February 2013
Seep and Spring Inventory — Fall Season 2012 1




2.0 ENVIRONMENTAL SETTING

The topography of the Southwest #1 Project Area is relatively flat with rolling hills. The
vegetative cover on the site is predominantly grass/sagebrush community with
interspersed stands of pinion and juniper. Several small, dry draws extend into the
Project Area. McCoy Reservoir # 2 is located within the northern third of the Southwest
#1 Project Area. Although the dam is in working condition, the reservoir was dry on
June 22, 2010.

Geology and Landform

The Southwest #1 Project Area is located in the Uinta Basin section of the Colorado
Plateau physiographic province (Stokes 1986). This physiographic province is also
known as the Colorado Plateaus Level lll Ecoregion (Woods et al 2001).

The Uinta Basin is a structural depression. The Southwest #1 Project Area is located in
the southern part of the basin and is underlain by northwesterly dipping Tertiary strata.
The region is characterized by a dissected plateau with strong relief (Stokes 1986).
Approximate elevation in the Southwest #1 Project Area ranges from 6,200 feet in the
northwest comer of Section 19, T13S, R23E to 6,600 feet in the southwest comer of
Section 36, T13S, R22E.

Bedrock at the RLR Project Area is the Tertiary, oil shale-bearing Parachute Creek
Member of the Green River Formation. The Parachute Creek Member consists mainly
of oil shale, which is a marlstone that contains a solid hydrocarbon material known as
kerogen. The oil shale interbeds with minor amounts of siltstone, sandstene, and altered
voicanic tuff beds. The Mahogany Oil Shale Zone within the Parachute Creek Member
will be the oil shale source for the proposed operation. Depth to the top of the
Mahogany Marker, which identifies the top of the kerogen-rich Mahogany Zone, is
between the surface and 160 feet below ground surface (bgs) in the Project Area.

Soils

Four main soil map units were identified within the Project Area, as per the Order 2 soil
survey titled Uinta Area, Utah - Parts of Daggett, Grand, and Uintah Counties Soil
Survey (NRCS 2003). The Gompers soils (map units 81 and 82) are not very extensive.
The Walknolls-Mikim association (map unit 263) soils are prevalent across most of the
northern parcel of the Project Area in sagebrush-grass and greasewood-sagebrush
dominated areas. The Whitesage-Cedarknoll complex (map unit 270) is found mostly
under pinyon-juniper forest, which is found on the west side of both parcels in the
Project Area, and extends from the southwest to northwest edges of the properties. This
map unit is at a slightly higher elevation than the Walknolls-Mikim association. Table 1
summarizes the acreage, depth, and general characteristics of each soil map unit within
the Project Area.

Red Leaf Resources Southwest #1 Project Area February 2013
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Table 1 Characteristics of Soils in the Project Area
Soil Ecologjcal Af::i;" Soil S:\:;::I(- oH CaCO, er': saR | Drainage
H H Q
Series Site v Depth Potential Ya o Class
Gompers very
81 channery silt | g, 5 | grpp Ab:rl::te:{ts 7tbg d 0 0 vl
loam, 4 10 25 ' P (low) oo | 30% drained
percent slopes '
Gompers very
8o channery silt loam, 036 | oo Abgrlge:]'f 7tl09 To 0 0 Well
25 to 50 percent ) P 40% drained
(low) 2.0
slopes
About 1.5
Walknolls-Mikim percent
association, 2 to — {low} to 7.9
0-22 To 0- Well
263 50 percent 330.4 0"-60" about 4.5 to 30% 0 50 drained
slopes percent 90
(moderate)
Whitesage- 5
270 Cedarknoll 1059.0 01'96,,(_) Al 1'15 7t.9 To 0 0- | Moderately
complex, 3 to 8 o pzfﬁ;‘ oo | 40% 20 | drained
percent slopes '

, http://www.ut.nrcs.usda.govitechnical/technology/range/mira34b.html

Vegetation

The Southwest #1 Project Area is located in an area of patchy pinyon-juniper forest
(Pinus edulis/Juniperus osteosperma) on white/tan, gently-to-steeply-sloping shale hills.
These hills interfinger with sandier, loamy swales. The swales support shrub-dominated
grasslands that grade into greasewood-dominated shrublands on shallower soils and
where moisture collects. Common species in the shrub-grasslands are big sagebrush
(Artemisia fridentata), black sage (A. nova), winterfat (Krascheninnikovia lanata),
greasewood (Sarcobatus vermiculatus), four-winged saltbush (Afriplex canescens),
snakeweed (Gutierrezia sarothrae), galleta grass (Hilaria jamesi), and western
wheatgrass (Pascopyrum smithi). Barren areas are interspersed within the pinyon-
juniper communities, and are mostly located on south-facing slopes or the bases of the
white shale outcrops.

The vegetation in the Southwest #1 Project Area is dominated by native plants common
to the location, elevation, and underlying geology of the area. Non-native vegetation
included cheatgrass (Bromus tectorum) which was found in scattered patches
throughout the Project Area, and two small patches of scotch thistle (Onopordum
acanthium) and whitetop (Cardaria draba) were noted within the area and along access
roads.

The Southwest #1 Project Area contains four main ecological communities and two
disturbed areas that were mapped. These include Pinyon-juniper forest, Greasewood-
sagebrush shrubland, Sagebrush-grassland, Barren outcrop, Impound area (an annual

Red Leaf Resources Southwest #1 Project Area February 2013
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forb community found at McCoy Reservoir #2), and Disturbed land (roads, oil and gas
pads, Red Leaf test facility area).

The area of McCoy Reservoir #2 supports a cover of annual plants typically found in
seasonally wet areas. Disturbed areas include access roads, an oil/gas
drilling/production pad, and the current Red Leaf small mine site. Essentially no
vegetation is found on disturbed areas.

Surface Water

Nearly all of the Southwest #1 Project Area drains to Sweetwater Canyon Creek via
Indian Ridge Canyon and its tributaries. A small portion at the north end of the Project
Area drains to Klondike Canyon, which is another tributary of Sweetwater Canyon.
Sweetwater Canyon Creek is tributary to Bitter Creek, which is a tributary of the White
River. The confluence of Sweetwater Canyon Creek and Bitter Creek is approximately
3.3 miles northeast of the northeast corner of the Project Area. The confluence of Bitter
Creek and the White River is approximately 20 miles north of the Project Area.

Annual rainfall is generally low for this region averaging 10 inches per year. The 10-year
24-hour storm event for the Project Area is 1.68 inches. (WRCC 2010)

The USGS briefly maintained a gaging station on Sweetwater Canyon Creek
approximately two miles east of the Project Area and upstream of Indian Ridge Canyon
in T13S, R23E, Section 27 (Sweetwater Canyon Creek near mouth near Watson, Utah).
Drainage area for the station was 124 square miles. The gaging station was operated
for four years between October 1974 and October 1978. During that period, the average
daily discharge was 0.089 cubic feet per second (cfs). It had zero average daily
discharge for 82 percent of the period of record. Discharge periods were during spring
runoff and following summer/fall storm events. The maximum discharge during these
four years was 59 cfs on July 25, 1976; the average discharge for that day was 9.4 cfs,
demonstrating the “flashy” nature of the stream. (USGS 2011)

The USGS maintained a gaging station on Bitter Creek approximately eight miles
downstream of the Project Area (Bitter Creek near Bonanza, Utah) for water years 1971
through 1989. During that period the annual average discharge ranged from 0.28 cfs in
1972 to 18.5 cfs in 1987, with the overall annual average for the period being 6.06 cfs.
The maximum daily average recorded for the period was 150 cfs on September 5, 1982,
Periods of no flow were common and followed the same general hydrograph of
Sweetwater Canyon Creek. (USGS 2011).

The Project Area slopes down to the east and toward Indian Ridge Canyon. It is
dissected by numerous ephemeral drainages and does not contain any perennial
surface water sources. The USGS National Hydrography Dataset shows no springs in
or near the Project Area (USGS 2010, JBR 2011). The ephemeral drainages that cross
the area are typical of those found in this high desert environment. Channels are incised
in some reaches and essentially undefined in others; riparian vegetation is lacking, and
bed/bank sediment movement is evident. The runoff regime of these channels is
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controlled primarily by local summer thunderstorms that generate infrequent and short-
lived, but often intense, flash floods.

Groundwater

The State of Utah defines an aquifer as “a geologic formation, group of geologic
formations or part of a geologic formation that contains sufficiently saturated permeable
material to yield usable quantities of water to wells and springs” (R317-6-1). The Utah
State Water Plan (Utah Division of Water Resources 1999) refers to Mesa Verde as the
regional aguifer closest to the surface in the Southwest #1 Project Area.

Regionally, the direction of groundwater movement in this part of the Uinta Basin is
toward the north and the White River. Water quality in the Mesa Verde and other
regional aquifers ranges from relatively good to briny, with a range between 1,000 mg/L
and 3,000 mg/L total dissolved solids expected in the aquifer underlying the Red Leaf
project (Price and Miller 1975). The Mesa Verde is approximately 3500 to 4000 feet
bgs at the Red Leaf site.

The Green River and Wasatch Formations overlie the Mesa Verde Group in the Project
Area, with the Parachute Creek Member of the Green River Formation being the
surface bedrock formation found throughout the majority of the Red Leaf parcels
(Sprinkel 2009). The Parachute Creek Member contains the Mahogany Oil Shale zone,
from which RLR would extract its ore.

According to records on file with the Utah Division of Water Rights (2011), groundwater
in the vicinity of the Project Area is generally found at depths shallower than those
reported by Price and Miller (1975) or Freethey and Cordy (1991) for the Mesa Verde.
The shallower depths likely reflect localized, perched aquifers associated with lenses of
permeable bedrock in the Douglas Creek Member of the Green River Formation.
Alluvial depaosits are minimal in the lease parcels and are insufficient to meet the state
definition of an aquifer. The Douglas Creek Member of the Green River Formation crops
out in some of the deeper canyons in and near the Project Area (Sprinkei 2009).

Surface and Ground Water Quality

Table 2 shows selected water quality data from the USGS Sweetwater Canyon Creek
gaging station during its four years of record, and Table 3 shows selected water quality
data from the USGS Bitter Creek gaging station during its 18 years of record. They
show dissolved solids concentrations increasing in the downstream direction.
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Table 2 Selected Water Quality Data for the USGS Sweetwater Canyon Creek
Near Mouth Near Watson, Utah Gaging Station, Water Years 1974-1977

Parameter No. of Samples Average Minimum Maximum
pH (SU) _ 9 82 8.0 8.5
;g}fg SD(i;Sg‘;'L")ed 11 1,930 1,350 2200
Selids (o) : 27 052 106
(Srﬁgf’lj”ded Sediment 11 3784 202 8,660
| T

Table 3 Selected Water Quality Data for the USGS Bitter Creek Near Bonanza,
Utah Gaging Station, Water Years 1971-1989

Parameter No. of Samples Average Minimum Maximum
pH (SU) 41 8.1 7.4 8.6
Total Dissolved
Solids (ma/L) 40 6,236.5 2,700 9,460
Total Dissolved
Solids (tons/day} o8 B 28 z2 108
Suspended Sediment
(mag/L) 27 240.7 7 1,080
Spfamflc_Conductance 110 51141 1,540 8,000
(microSiemens/cm) :

' Average does not include the nine instances recorded as >8,000 pSfcm

State-designated beneficial uses for the White River and its tributaries are 2B
(secondary contact recreation), 3B (warm water fish and aquatic life), and 4
(agriculture). The latest 305(b) report to Congress (UDWQ 2006) finds that the White
River fully supports its designated 3B and 4 beneficial uses (2B was not assessed), and
thus its water quality is not considered to be impaired.

Water quality in the RLR well was tested December 10, 2010 with the following results:
e The pH was 8.27 s.u.,
e Total dissolved solids was 724 mg/L,
e Chloride was 8.36 mg/L,
¢ Sodium was 159 mg/L, and
¢ Calcium was 26.1 mg/L.

This is consistent with water quality for the southern part of the Douglas Creek Member
of the Green River Formation, as described in Holmes and Kimball (1987):

Water in the southem part of the aquifer most closely resembles the water from springs
that discharge in canyon bottoms. This water is dominated by sulfate, bicarbonate,
sodium, magnesium, or calcium as a result of reactions that take place in the recharge
area. As the water moves downgradient in the aquifer, further reactions cause additional
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changes in the chemical quality. The dissolved-solids concentration increases from
south to north in the aquifer. This change is in the direction of the flow path.

Table 4 is a summary of chemical quality of water in the Douglas Creek aquifer taken
from Holmes and Kimball (1987).

Table 4 Summary of Chemical Quality of Water in the Douglas Creek Aquifer

Southern Part of the Aquifer Central
: Aquifer
Yoriable 5::1")?;5 Mean Minimum | Maximum Mean
Value
Water Temperature (°C) 4 19.1 16.5 22 25.5
Specific conductance (uS/cm) 4 1,070 940 1,300 1,670
pH (standard units) 3 8.2" 7.2 8.8 8.7'
Miltigrams per liter
Alkalinity (as CaCQ3) 4 222 160 300 530
Hardness (as CaCQs) 4 710 100 2,300 8.5
Calcium (as CA) 4 22 4.5 54 2.6
Magnesium {as Mg) 4 20 1.8 44 0.4
Sodium {as Na) 4 225 180 340 390
Potassium (as K) 4 0.8 0.6 1.0 0.9
Chlcride (as Cl) 4 9.2 7.4 i2 25
Sulfate {as SQ,) 4 365 270 470 300
Fluoride (as F) 4 0.3 0.2 0.5 2.4
Silica (as SiQ,) 4 11 8.1 17 14
Dissolved solids (calculated) 4 785 640 850 1,080
Nitrogen, ammonia (as N) 2 0.06 0.01 0.12 1.0
Nitrogen, nitrate (as N) 2 0.20 0.01 0.38 <0.01
Micrograms per liter

Bcron (as B) 4 250 70 630 550
Iron (as Fe) 4 1,010 40 2,100 20
Manganese (as Mn) 4 28 10 60 10
" Geometric mean
Scurce: Holmes and Kimball 1987
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3.0 INVENTORY BOUNDARY

Figure 1 illustrates the seep and spring inventory boundary. The inventory boundary
area encompasses 8,562 acres and the following canyons or drainages, all tributaries to
Sweet Water Canyon:

¢ Klondike Canyon
« Reservoir Canyon
¢ Indian Ridge Canyon

4.0 INVENTORY METHODS

The seep and spring inventory itself involves several stages. These stages are pre-field
data gathering, field data-gathering, and report preparation.

Pre-field data gathering
Pre-field data gathering included the following:

Water rights research

Agency records review (i.e., UDOGM, USGS)

Aerial photographs, topographic maps, and GIS review
Literature research

Discussions with field personnel who have worked on the site

From this effort, field personnel could locate the most likely locations for seeps and
springs, based on prior records, vegetation, and other indicators.

Field data gathering

The goal of the seep and spring data gathering was to understand the habit of
occurrence of seeps and springs and to locate any previously unreported water sources
in the inventory area. Key field observations and data collection included:

¢ Hydrophytic vegetation associated with seeps (vegetation type and extent)
» Evidence of seep flow (erosion features) as distinguished from stream flow

e Geologic origins of any flows (i.e., alluvium or bedrock [e.g., bedding plane or
fracture])

¢ Topographic and landscape features

» Photographs of the sites, including possible seeps and of areas with no
spring/seep potential except for a dry draw

Red Leaf Resources Southwest #1 Project Area February 2013
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» Site name or assigned a site humber

* Location (using GPS where sky coverage allowed, verified by map reading, or
map reading alone where a GPS reading was not possible)

e Type of development if the site had been developed as part of a water right;
e Usage (wildlife or livestock sign)
» Field parameters included pH, conductivity, water temperature, and flow rate

e Note: Where flow rate could not be measured, it was estimated and noted as
such.

The northern portion of the inventory area was covered primarily on foot, specifically
drainage bottoms, including headwater areas, which are the most likely locations for
spring occurrences that may be of a localized nature. The upper portions of the canyon
drainages were also examined from the plateau. In this type of terrain, safety can be an
issue and may limit the ability to access some features. For inaccessible areas or cliff
faces, binocular scoping was used to scan the terrain. The southern portions of the
inventory area that did not contain dissected terrain were examined from a vehicle.

Two inventory teams were on site for two field days, beginning October 22, 2012. Each
inventory team carried a topographic map, geographic positioning system (GPS) unit,
binoculars, camera, flagging, high visibility vests, field equipment (to measure pH,
conductivity, temperature, and flow), and field notebook. Where no springs or seeps
were identified within a given area of coverage, field notes reflected their absence. Due
to drought conditions as well as the time of year when the inventory occurred, sites
were recorded where, based upon vegetative indicators, a seasonal spring may be
present, even if it was dry at the time of the survey. Where seep or spring sites were
identified, they were photographed, and the above field parameters were recorded.

JBR were aflowed access field crews on either lease. Reasonable access was available
to all portions of the defined seep and spring inventory area.

JBR requested that, since hunting was allowed and ongoing in the inventory area, and
in the general vicinity, that JBR be provided with contact information ahead of time, for
any parties who may be leading, directing, or responsible for such activity. If at any time
the field crews felt their safety was in question, field work would have ceased until the
appropriate contacts were made and safe working conditions resumed.

Report Preparation

Following data compiling and analysis, JBR prepared a report documenting its findings,
and which is suitable for submittal to UDOGM.

Red Leaf Resources Southwest #1 Project Area February 2013
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5.0 INVENTORY RESULTS

Few seeps or springs were identified within the inventory area (Figure 1, Table 5), with
none observed in the northwestern “highland area” of upper Klondike Canyon or the
majority of the main Indian Ridge Canyon. One seep was identified in a canyon tributary
to Indian Ridge Canyon (in the southwest region of the study area). One spring, a seep,
and a seep complex were identified in the lower portion of Klondike Canyon and two
nearby tributary canyons. These seeps and springs are described in greater detail
below and in the sections that follow, with photos provided in Appendix A. The only
spring identified by the water rights research was found during the inventory

In addition, several potential seeps were identified throughout the inventory area. This
includes one in a tributary canyon to Indian Ridge Canyon, four in Reservoir Canyon
(also tributary to Indian Ridge Canycn), and one in a tributary canyon to Klondike
Canyon. These potential seeps are not described in detail below but are listed and
described briefly in Table 5. There may be additional seeps or springs issuing from the
channel bottom in both the Klondike and Indian Ridge Canyon drainages that are
dependent upon local, annual recharge (i.e., ephemeral or intermittent), and that were
not identified due to the late fall survey window. As a result, the spring repeat survey
may be able to identify additional seeps and/or springs.
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Klondike Canyon - Parachute Creek Member of the Green River Formation

The Parachute Creek Formation is stratigraphically the highest geologic stratum in the
inventory area with spring occurrences and has the greatest areal extent. It is
moderately resistant, light-to-medium-gray, light-to-medium-brown, yellow, organic-rich
maristone, siltstone, sandstone, and oolitic limestone; it contains pods of the mineral
nahcolite. The spring occurrences found within the Klondike Canyon system was in the
Parachute Creek Member. The spring is identified as Klondike Canyon Spring 01.

Klondike Canyon Spring 01

The sole spring found within the Klondike Canyon system was the largest water source
identified during the fall 2012 survey. It was in the bottom of the main tributary channel
draining from the west to the east into Sweet Water Canyon and surfaced within the
stream channel at the base of a small cliff/ridge. The cliff and ridge materiaf was formed
predominantly by in situ Parachute Creek Member shale with minor interbedded sandy
siltstones.

At sample time (10:00 am), water was flowing at approximately 0.28 gpm, measured
using the bucket method. There was continucus flow for approximately 50 feet, where
flow then went subsurface. Flow resurfaced and went subsurface again several times
within approximately 300 feet before going subsurface for the last time. The flow did not
increase downstream or progress for a sufficient distance to support perennial stream
flows in the downstream channel. There were a few tamarisk and small areas of
sedges within the 300 feet; however, water was confined to the stream bottom and in
most areas there was only a substrate of bedrock and gravel. Temperature was 8.0°C,
pH was 8.11, and conductivity was 3.0 mS. The expectation is that this spring is
dependent upon local, annual recharge and may significantly diminish as the water year
progresses. See photos 1 — 7 in Appendix A.

The seep occurrences found within the Klondike Canyon system were in the Parachute
Creek Member. They are identified Klondike Canyon Seep 02 & 03. The seeps were
both located in the bottom of stream channels, at the base of five-to-ten-foot drop-offs.
Flows were not measurable, most likely due to being surveyed so late in the fall.
Typically, these springs surfaced at the base of rock outcrops where fracturing was
evident. The flows did not continue downstream, thus did not support perennial stream
flows in the downstream channels. The expectation is that these springs are dependent
upon local, annual recharge and may significantly diminish as the water year
progresses.

Kiondike Canyon Seep 02

This is a small seep that appears to issue from a bedding plane within the Parachute
Member shale directly below a small cliff of said Parachute shale in the middle of the
drainage. Water originated from the bedding plane at a drop in the stream channel.
There was no surface water flow at the time it was observed. Rather, there was a very
shallow pocket of water at a ledge in the rock, with water streaks on the rock below.
There was no development, and there is no water right on file with the State Engineer's
Office. There was some evidence of wildlife usage but no vegetation due to its location
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(bedrock). Temperature was 12.1°C, pH was 9.0, and conductivity was 2.1 mS. See
photos 8 — 9 in Appendix A.

Klondike Canyon Seep 03

This site was a series of several small non-flowing seeps that appeared to issue from
the channel bottom from fractures and bedding planes from within the Parachute
Member. These seeps were all near in situ Parachute shale cliffs/ridges within the
middle of the drainages.

Flow could not be measured at these seeps, and due to the lack of standing water
parameters (temperature, pH, and conductivity) could not be measured. These seeps
were not developed and appear to flow only seasonally. There is no water right record
on file with the State Engineer’s Office that appears to be associated with this location.
There was some evidence of wildlife use but only minimal vegetation (tamarisk and
sedges at some locations). Cliff habitat was present in the surrounding area. See
photos 10 — 16 in Appendix A.

Indian Ridge - Parachute Creek Member of the Green River Formation

The Parachute Creek Formation is stratigraphically the highest geologic stratum in the
inventory area with spring occurrences and has the greatest areal extent. It is
moderately resistant, light- to medium-gray, light- to medium-brown, yellow, organic-rich
marlstone, siltstone, sandstone, and oolitic limestone; and contains pods of the mineral
nahcolite. The only seep found in the Indian Ridge Canyon system is in the Parachute
Creek Member (Indian Ridge Canyon Seep 01), located in a tributary near the Project
Area. Flow was not measured at this seep as an only damp and/or saturated condition
was present. The expectation is that this seep is dependent upon local, annual recharge
and may significantly diminish as the water year progresses.

Indian Ridge Canyon Seep 01

This seep discharged from a shale bedrock outcrop at a small drop in the stream
channel. There was in situ bedding of the Parachute Member located immediately in
the channel and on the surrounding drainage walls. There was no surface water flow.
Just upstream of the seep in the channel bottom was an old pipe that may have been
associated with some previous development. There is a water right record on file for this
seep/spring with the State Enginee'rs Office. There was no riparian or wetland
vegetation associated with the site, as water was confined to an area of the streambed
with bedrock. See photo 18 in Appendix A.

The water right associated with this seep is number 49-586 has an 1861 priority date for
a flow of 0.015 cfs. Geokinetics Spring is listed as the source. The designated beneficial
use for this water is for stockwatering and “other” and the status of this water right is
pending adjudication claim.

Indian Ridge — Alluvium/Residuum of the Parachute Creek Member
Four other potential seeps were found in this formation, one just up canyon from the
seep described above, with the other three in the channel bottom downstream of McCoy
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Reservoir. Flows were not measured at any of these seeps/springs as only damp and/or
saturated conditions were present. The expectation is that these springs are dependent
upon local, annual recharge and may significantly diminish as the water year
progresses. Four additional potential seeps were found along the tributary labeled IR2
on Figure 1 that should be revisited during the spring survey for further investigation.

The three seeps/springs found in the Indian Ridge Canyon system are located in the
bottom of the northem most tributary channel draining from the northwest to the
southeast into Indian Ridge Canyon (Reservoir Canyon).

Indian Ridge Canyon Seep 02

This seep occurred appeared from the bottom of the channel within the mixed
alluvium/residuum of Parachute Creek. The wet spot was surrounded by a ring of
precipitated mineral salts that was not identified at any of the other seep/springs.
Formational outcropping was not identified at this site. Flow was not measured at this
seep/spring as only damp and/or saturated conditions were present. The expectation is
that this spring is dependent upon local, annual recharge and may significantly diminish
as the water year progresses. There is no water right record on file with the State
Engineer's Office that appears to be associated with this seep/spring. There was
evidence of wildlife use; however there was no riparian development. See photo 19 in
Appendix A.

Indian Ridge Canyon Seep 03

This is a series of seeps that discharge from the bottom of the channel between the
mixed alluvium/residuum of the Parachute Creek and the Parachute Creek Member on
the east side of the channel. Minor Parachute Creek shale units were observed above
the saturated zone; however, most of these beds were not in situ. Flow was not
measured at these seeps as only damp and/or saturated conditions were present. The
expectation is that these seeps are dependent upon local, annual recharge and may
significantly diminish as the water year progresses. There is no water right record on file
with the State Engineer's Office that appears to be assaciated with this seep. There was
no evidence of wildlife use, and no riparian development was present. See photos 20 -
21 in Appendix A.

Indian Ridge Canyon Seep 04

This is a non-flowing seep that discharged from the mixed alluvium/residuum of the
Parachute Creek on the bottom, west side of the channel. The residuum consisted of
weathered Parachute Creek shale. There was no evidence of in situ formation or
bedding in the immediate vicinity of the site. Flow was not measured at this seep/spring
as only damp and/or saturated conditions were present. The expectation is that this
spring is dependent upon local, annual recharge and may significantly diminish as the
water year progresses. There is no water right record on file with the State Engineer’s
Office that appears to be associated with this seep/spring. There was no evidence of
wildlife use and no riparian development. See photo 22 in Appendix A.
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. Indian Ridge Canyon Seep 05

This occurrence issued from the west side of the channel within the mixed
alluvium/residuum of the Parachute Creek and the Parachute Creek Member. In situ
bedding of shale and silistone was present within, above, and below the
damp/saturated zone. Flow was not measured at this seep/spring as only damp and/or
saturated conditions were present. The expectation is that this spring is dependent upon
local, annual recharge and may significantly diminish as the water year progresses.
There is no water right record on file with the State Engineer's Office that appears to be
associated with this seep/spring. There was no evidence of wildlife use and no riparian
development. See photos 23 — 24 in Appendix A.
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Table 5

Seep and Springs |dentified During the Fall 2012 Survey

Seep/Spring

Location

| Photos |

Description

Klondike Canyon Area

39° 40' 57.60" N

Klondike Canyon Spring 01 109° 21’ 49.30" W 1-7 See description in text.
39° 41" 12.70" N
Klondike Canyon Seep 02 109° 21" 55.60" W 8-9 See description in text.
] 38°41°31.20" N
Klondike Canyon Seep 03A 109° 21' 39.80" W
2 39° 41’ 33.09" N
Klondike Canyon Seep 03B 109° 21' 45.73" W
Klondike Canyon Seep 03C 39; 41, 31'653, i
109° 21' 40,76" W o
— 5 10—-16 | See description in text.
Klondike Canyon Seep 03D - o]
109° 21’ 36.07" W
39° 41" 29.02" N
Klondike Canyon Seep 03E 109° 21' 32.75" W
. 39° 41" 30.50" N
Klondike Canyon Seep 03F 109° 21’ 33.70° W
An area of dry sedges up-canyon from the seeps described as Klondike Canyon
39° 41° 32 50" N Seep — 03. Area could be a seep that is dependent upon local, annual recharge and
Potential Seep 01 109° 21' 47.00° W 17 may significantly diminish as the water year progresses. There is no water right

record on file with the State Engineer's Office that appears to be associated with this
seep. There was no evidence of wildlife use. This area should be checked during
the spring survey.

Indian Ridge Canyon Area

I ] 38° 39’ 3.00" N N
Indian Ridge Canyon Seep 01 109° 23' 55.90" W 18 See description in text.
Potential Seep 02 39° 40" 19.02” N 19 These occurrences issued from the bottom of the channel between the mixed
109° 22’ 08.53" W alluvium/colluvium and the Parachute Creek Formation on the sast side of the
. 39° 40' 07.06" N channel. Only damp and/or saturated conditions were present. Areas could be
Folential Seep G3A 109° 21’ 43.32" W 0 seeps and/or springs that are dependent upon local, annual recharge and may
Potential Seen 038 39°40' 04.55" N 1 significantly diminish as the water year progresses. There is no water right record on
P 109° 21’ 43.78" W file with the State Engineer's Office associated with these seep/springs. There was
Potential Seep 04 39° 39' 57.66" N 29 no evidence of wildlife use. These areas should be checked during the spring
P 109° 21’ 43.68" W survey.
38° 39'6.00" N Dirt on side slope was wet, with a very muddy area at the base in the stream bottom
Potential Seep 05 109° 24’ 7.20" W o304 |~ possible from precipitation — but was wet enough and had evidence of significant

wildlife usage. There is no water right record on file with the State Engineers Office
associated with this seep. This area should be checked during the spring survey.
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@ 6o summary

JBR conducted a seep and spring survey for RLR in late fall in the vicinity of the
Southwest #1 Project Area. The intent of the survey was to obtain initial baseline water
resources data. Seep and spring resources were sparse in the inventory area, with one
spring, two individual seeps, and one large seep complex noted. In addition, five
potential seeps were identified. Table 6 provides a summary of the data collected.
There may be additional springs issuing from the channel bottom of the Klondike and
Indian Ridge Canyon drainages and their tributaries that were not identified due to the
late fall survey date. All identified sites should be revisited during a spring 2013 survey,
and main channel reaches should also be reexamined.

Table 6 Seep and Springs Summary Table

5 H e
; Geologic Flow e Conductivity | Temperature
Seep/Spring Formation/Elevation (feet) | (gpm) (SLar:}fSS'd (mS) (°C)
Klondike Canyen Parachute Creek/5,950
Spring 01 0.28 8.11 3.0 8.0
Klondike Canyon Seep Parachute Creek/6,040
02 NA 20 2.1 12.1
Klondike Canyon Seep Parachute Creek/6,000
03 NA NA NA NA
Indian Ridge Canyon Parachute Creek/6,510 NA NA - -
. Seep 01
Potential Seep 01 Alluvium/Besiduum of
Parachute Creek /6,000 Ay bl A i
Potential Seep 02 Alluvium/Residuum of
Parachute Creek /6,200 NA RA A HA
Potential Segp 03 Alluvium/Residuum of
Parachute Creek /6,160 R R NA L
Potential Seep 04 Alluvium/Residuum of
Parachute Creek /6,120 A A NA NA
Potential Seep 05 Parachute Creek and
Alluvium/Residuum of NA NA NA NA
Parachute Creek /6,510
Red Leaf Resources Columbia Southwest #1 Project Area February 2013
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APPENDIX A

Photographs
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Photo 3 Klondike Canyon Spring — 01 downstream extent of initial flow

s L i ml
. s : L =
- o }

. Photo 4 Klondike Canyon Spring — 01 area of surface water flow downstream
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Photo 5 Klondike Canyon Spring — 01 frozen pool downstream of spring
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1.1

INTERIM SUMMARY OF AQUIFER TEST RESULTS
FINAL IN PROCESS BY NORWEST

WELL TEST ANALYSIS

Hydranlic tests were performed at the Red Leaf Seep Ridge site (the Site) to measure hydraulic
properties, of the intervals screened, by 7 menitoring wells installed at the Site. Observations
recorded during monitoring well development and sampling indicated that the screened intervals
were relatively tight and yielded little water. In all cases it was not possible to maintain a
reasonable, consistent pumping rate or the wells easily pumped dry.

Table 1 compares the pumped volume with a calculated well bore volume prior to the test start,
including water in the void space of the sand pack for each well. A conservative porosity value of
0.3 was used to calculate the volume of water in the sand pack in the well annulus. In all
pumping cases, the pumped volumes were limited. For three of the monitoring wells (DG-3, DG-
4s and DG-5s) the pumped volume was less than the volume of water present in the well bore.
For those wells where the pumped volume exceeded the volume in the well bore (DG-2s, UG-1s
and H-1), the short duration of pumping and the relative volume of water withdrawn from the
well are unlikely adequately stress the interval screened by each well. Therefore these pumping
data are unlikely to be useful for measuring hydraulic properties for the screened intervals.
However, the water level recovery data for each test represented the inflow of water from the
formation into the well. Based on those observations, it was determined that an appropriate test
of the hydraulic properties was to analyze the water level recovery after rapidly pumping the
wells dry as the recovery portion of a slug test After pumping the 7 monitoring wells dry,
recovery data from six of the monitoring wells yielded data adequate for analysis of groundwater
zone properties.

All analyses were performed with AQTESOLV 4.5 software. Although several analytical
methods were applied to the data, the Hvorslev (1951) method was used in all cases.

WELL DG-2s

The DG-2s well was pumped on 1/3/2013 for 8 minutes yielding 73 gallons and allowed to
recover for approximately 13 days. The well did not fully recover from the test in that time,
recovering to approximately 60% of the pre-pumping water level. The volume of pumping from
this well indicates that there was some contribution of water from the interval screened by this
monitoring well. Recovery data are very good and yield an excellent fit. Hydraulic conductivity
was estimated as 4.57 x 107 ft/min, or 6.58 x 10 ft/day.
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1.2

1.3

1.4

1.5

1.6

WELL DG-3

The DG-3 well was pumped on 1/17/2013 for 2 minutes yielding 28 gallons and allowed to
recover for approximately 7 days. The well did not fully recover from the test in that time,
recovering to approximately 50% of the pre-pumping water level. Recovery data are very good
and yield an excellent fit. Hydraulic conductivity was estimated as 2.80 x 107 ft/min, or 4.03 x
107 fi/day.

WELL DG-4s

The DG-4s well was pumped on 12/17/2012 for 23 minutes yielding 79 gallons and allowed to
recover for approximately 17 days. DG-4s well did not fully recover from the test in that time,
recovering to approximately 85% of the pre-pumping water level. Recovery data are good and
yield a good fit. Hydraulic conductivity was estimated as 9.83 x 107 ft/min, or 1.42 x 10 ft/day.

WELL DG-58

The DG-5s well was pumped on 12/17/2012 for 9 minutes yielding 44 gallons and allowed to
recover for approximately 15 days. The well reached near full recovery after 13 days with water
level in the well recovering to within 0.1 feet of pre-pumping conditions. Recovery data indicate
a delayed response to drawdown of the well, shown by the increase in the rate of recovery starting
approximately 8 days into the recovery period. Water level recovery in the well at that point was
90% of pre-test levels. Hydraulic conductivity estimation was based on recovery prior to the
point of delayed response and was estimated as 1.90 x 10°° ft/min, or 2.74 x 107 ft/day.

WEeLL H-1

The H-1 well was pumped on 1/17/2013 for 3 minutes yielding 28 gallons and allowed to recover
for just less than 8 days. H-1 well did not fully recover from the test in that time, recovering to
approximately 20% of the pre-pumping water level. Recovery data are good and yield a good fit.
Hydraulic conductivity was estimated as 7.64 x 10 ft/min, or 1.04 x 10 ft/day.

WELL UG-1s

The UG-1s well was pumped on 1/17/2013 for 9.5 minutes yielding 109 gallons and allowed to
recover for approximately 7 days. The well did not fully recover from the test in that time,
recovering to approximately 57% of the pre-pumping conditions in the well. The volume of
pumping from this well indicates that there was some contribution of water from the interval
screened by the well. Recovery data indicate a reduction of recovery of the water level in the
well, as indicated by the decrease in the rate of recovery after approximately 3.2 days. Such a
decrease in the rate of recovery can be indicative of either a low permeability boundary condition
or limited storage in the interval screened by the well. Hydraulic conductivity was estimated as
9.49 x 107 ft/min, or 1.37 x 107 f/day.

RED LEAF RESOURCES 187-15
WELL TEST ANALYSIS
1-2




TABLE 1
WELL BORE STORAGE VS. TOTAL VOLUME PUMPED

. DG-2s DG-3 DG-4s DG-5s H-1 UG-1s
Total WBS, gal 57.7 28.7 94.1 61.3 231 50.1
Pumped vol, total gal 73.0 28.5 78.9 43.6 283 108.8

RED LEAF RESOURCES 187-15
WELL TEST ANALYSIS
1
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CHEMTECH-FORD

LABORATCRIES

1/10/2013

Work Order: 1211744

Norwest Corporation

Attn: Tom Suchoski
. 136 East South Temple, 12th Floor
Salt Lake City, UT 84111

Client Service Contact: Linda Daniels 801.262.7299

The analyses presented on this report were performed in accordance with the
National Environmental Laboratory Accreditation Program (NELAP) unless
noted in the comments, flags or case narrative. If the report is to be used for
regulatory compliance, it should be presented in its entirety, and not be

altered.
Approved By: W
Dave Gayer, I_ahora)ry Director
. 6100 South Stratler Street Murray, Utah 84107 801.262.7299 Main 801.262.7378 Fax www.chemtechford.com

Serving the Intermountain West since 1953




Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1211744-01

g =)
Name: Norwest Corporation Sample Date:  12/17/2012 12:30 PM
Sample Site: Red Leaf Receipt Date:  12/18/2012 2:43 PM
Comments: DG-5s Sampler: Client
Sample Matrix: Water Project: Water
\ J
Minimum
Sample Reporting Analysis Analyst Analytical
Parameter Result Limit Units Date/Time Initials Method CAS No. Flag

Calculations

Hardness as CaCO3 916 6.6 mgfl 12/28/2012 13:57 PNM SM 23408

Inorganic

Acidity ND 250 mg/L 1732013 16:00 RMC SM2310B APH
Alkalinity - Bicarbonate (HCO3) 5850 10.0 mg/L 1/3/2013 9:00 RMC SM2320B  71-523 APH
Alkalinity - Carbonate (CO3) 4100 10.0 mg/L 1/3/2013 9:00 RMC SM2320B  3812-32-6 APH
Alkalinity - CO2 7810 10.0 mg/L 1/3/2013  2:00 RMC SM2320B  124-389 APH
Alkalinity - Hydroxide (OH) ND 10.0 mg/L 1/3/2013 9:00 RMC SM2320B  14280-30-9  APH
Alkalinity - Total (as CaCO3) 11600 10.0 mg/L 17312013 9:00 RMC SM23208  CTFID10279 APH
Chloride 1500 100 mg/L 12/19/2012 10:00  TSM EPA300.0  16887-00-6
Dissolved Organic Carbon 3000 500 mg/L £/3/2013 12:00 PNM SM5310C  CTFID10073
Nilrate + Nitrite, Total ND 0.1 mg/L. 12/19/2012 9:30 KSL  SM4500 NO3-F CTFID10163
Oil & Grease (HEM) ND 5 mg/L 12/20/2012 9:00 KSL EPA 1664A  CTFIDI0169
Phosphorus, Total as P 79 0.50 mg/L 12/21/2012 8:00 TSM  SM 4500 PBSE  7723-14-0
Sulfate 78 5 mg/L 12/20/2012 8:00 TSM EPA300.0  14808-79-8
Total Dissolved Solids (TDS) 20600 20 mg/L 12/24/2012 0:00 SPH SM2540C  CTFID10226
Total Organic Carbon 3110 500 mg/L 1132013 12:00 PNM SM5310C  CTFID10236
Total Suspended Solids (TSS) 45 4 mg/L. 12/20/2012 1530  RMC SM2540D  CTFIDI10267
Aluminum, Dissalved ND 0.2 mg/L 12/27/2012 18:52 PNM EPA 200.7 7429-90-5
Aluminum, Total 509 0.2 mg/L 12/28/2012 13:57 PNM EPA200.7  7429-90-5
Antimony, Total 0.0760 0.0050 mg/L 12/21/2012 15:42 MIB EPA2008  7440-36-0
Arsenic, Total 1.27 0.0050 mg/L 12/2172012 15:42 MIB EPA200.8  7440-38-2
Barium, Total 21 0.025 mg/L 12/28/2012 13:57 PNM EPA200.7  7440-39-3
Beryllium, Total ND 0.0050 mg/L 12/21/2012 15:42 MIB EPA200.8  7440-41-7
Calcium, Total 224 1.0 mg/L. 12/28/2012 13:57 PNM EPA200.7  7440-43-9
Cadmium, Total 0.0135 0.0020 mg/L 12/21/2012 15:42 MIB EPA200.8  7440-43-9
Cobalt, Total 0.0836 0.0050 mg/L. 12/21/2012 15:42 MJB EPA200.8  7440-48-4
Chromium, Total 0.310 0.0050 mg/L 12/21/2012 15:42 MIB EPA200.8  7440-47-3
Copper, Total 0377 0.0100 mg/L. 12/21/2012 15:42 MIB EPA 2008  7440-50-8
Iron, Dissolved 0.11 0.10 mg/L 12/27/2012 18:52 PNM EPA200.7  7439-89-6
Tron, Total 46.0 0.10 mg/L 12/28/2012 13:57 PNM EPA200.7  7439-89-6
Lead, Total 0.155 0.0050 mg/L 12/21/2012 15:42 MIB EPA200.8  7439-92-1
Mercury, Total ND 0.0002 mg/L. 12/28/2012 14:40 AKL EPA245.1  7439-97-6
Magnesium, Total 86.9 1.0 mg/L 12/28/2012 13:57 PNM EPA200.7  7439-954
Manganese, Dissolved 0.0640 0.0050 mg/L 12/28/2012 17:16 MIB EPA 200.8 7439-96-5
Manganese, Total 248 0.0050 mg/L 12/21/2012 15:42 MIB EPA2008  7439-96-5

wwiw, charmitechford,com Page 2 of 6 6100 South Stratler

Murray, UT 84107

MamnRepaor-no surr rpt 801-262-7283 Office




HEMTECH-FORD

LABORATORIES

Certificate of Analysis

Lab Sample No.: 1211744-01

"
Name: Norwest Corporation Sample Date:  12/17/2012 12:30 PM
Sample Sfte: Red Leaf Receipt Date:  12/18/2012 2:43 PM
Comments: DG-5s Sampler: Client
Sample Matrix: Water Project: Water
A
Minimum
Sample Reporting Analysis Analyst Analytical
Parameter Result Limit Units Date/ Time Initials Method CAS No. Flag
Nickel, Total 0.302 0.0050 mg/L 12/21/2012 15:42 MIB EPA 200.8 7440-02-0
Potassium, Total 181 25 mg/L 12/28/2012 13:57 PNM EPA 200.7 7440-03-7
Selenium, Total 0.606 0.0050 mg/L 12/21/2012 15:42 MIB EPA 200.8 7782-49-2
Silver, Total 0.013 0.005 mg/L 12/21/2012 1542 MIB EPA 200.3 7440-22-4
Sodium, Total 6190 50.0 mg/L 1/2/2013 17:59 PNM EPA 200.7 7440-23-5
Thallium, Total ND 0.0020 mg/L 12/21/2012 1542 MJB EPA 200.8 7440-28-0
Vanadium, Total (.335 0.0050 mg/L 12/21/2012 15:42 MIB EPA 200.8 7440-62-2
Zine, Total 021 0.05 mg/L 12/28/2012 13:57 PNM EPA 200.7 7440-66-6
Gasoline Range Organics ND 0.24 mg/L 12/20/2012 17:26 FE EPA 8260B  CTFIDIO117

Diesel Range

Diesel Range Crganics ND

BETX Compounds

5.0 mg/L 12/24/2012 T7:40 RB

EPA B0I5B  CTFIDI10069

Benzene 0.009 0.002 meg/L 122202012 17.26  PE EPA8260B  71-43-2

Ethylbenzene ND 0.005 mg/L 12/202012 1726 PE EPAR260B  100-41-4
Methyl-tert-butyl ether (MTBE) ND 0.005 mg/L 12/20/2012 1726  PE EPAB260B  1634-04-4
Naphthalene ND 0005 mg/L 122072012 1726  PE EPA 82608  91-20-3

Toluene 0.006 0.005 mg/L 12/20/2012 17:26  PE EPA8260B  108-88-3

Xylenes, total ND 0.005 mg/L 122072012 17:26 PE EPA 8260B 1330-20-7

¥ L T Page Jof 8 8100 South Stratler

MainReport-no surr.rpt

Murray, UT 84107
B01-262-7299 Office




HEMTECH-FORD

LABORATOR

IES

Certificate of Analysis

Lab Sample No.: 1211744-02

A

‘.

Name: Norwest Corporation Sample Date: 12/17/2012 3:30 PM

Sample Site: Red Leaf Receipt Date:  12/18/2012 2:43 PM
Comments: DG-4s Sampler: Client
Sample Matrix: Water Project:  Water

o
Minimum
Sample Reporting Analysis Analyst Analytical
Parameter Result Limit Units Date/Time Initials Method CASNo.  Flag

Calculations

Hardness as CaCO3 90,1 13 mil 12/28/2012 14:01 PNM SM 2340B
Acidity ND 250 me/L 1/3/2013 16:00 RMC SM 2310 B APH
Alkalinity - Bicarbonate (HCO3) 11900 10.0 mg/L 1/3/2013  9:00 RMC SM2320B  71-52-3 APH
Alkalinity - Carbonate (CO3) 10400 10.0 mg/L 1/3/2013 9:00 RMC SM2320B  3812-32-6 APH
Alkalinity - CO2 16900 10.0 mg/L 1/3/2013 9:00 RMC SM2320B  124-38-9 APH
Alkalinity - Hydroxide (OH) ND 10.0 mg/L 1/3/2013 9:00 RMC SM 23208  14280-309  APH
Alkalinity - Total (as CaCO3) 27100 10.0 mg/L 1/3/2013 9:00 RMC SM2320B  CTFID10279 APH

. Chloride 8300 100 mg/L 12/19/2012 10:00 TSM EPA 300.0  16887-00-6
Dissolved Organic Carbon 2000 500 mg/L 1/3/2013 12:00 PNM SM3310C CTFID100G73
Nitrate + Nilrite, Total 0.8 0.1 mg/L 12/19/2012 9:30 KSL  SM 4500 NO3-F CTFIDI10163
Qil & Grease (HEM) ND 5 mg/L 12/20/2012  9:00 KSL EPA 1664A  CTFID10169
Phosphorus, Total as P 6.7 .50 mg/L 127212012 8:00 TSM  SM 4500 PBSE  7723-14-0
Sulfate 660 20 mg/L 12/20/2012  8:00 TSM EPA300.0  14808-79-8
Total Dissolved Solids (TDS) 58600 20 mg/L 1272472012 0:00 SPH SM2540C  CTFID10226
Total Organic Carbon 2340 500 mg/L 1/3/2013 12:00 PNM SM5310C  CTFID10236
Total Suspended Solids (TSS) 672 20 mg/L 12/20/2012 1530 RMC SM2540D  CTFID10267
Aluminum, Dissolved ND 0.2 mg/L 12/27/2012 18:55 PNM EPA 200.7  7429-90-5
Aluminum, Total 0.9 0.05 mg/L 12/28/2012 14:01 PNM EPA200.7  7429-90-5
Antimony, Total 0.0006 0.0005 mg/L 12/21/2012 15:45 MIB EPA 2008  7440-36-0
Arsenic, Total 0.0310 0.0005 mg/L 12/21/2012 15:45 MJB EPA2008  7440-38-2
Barium, Total 0.335 0.005 mg/L 12/28/2012 14:01 PNM EPA 200.7  7440-39-3
Beryllium, Total ND 0.0003 mg/L 12/21/2012 15:45 MJB EPA 2008  7440-41-7
Calcium, Total 19.6 0.2 mg/L 12/28/2012 14:01 PNM EPA200.7  7440-43-9
Cadmium, Total ND 0.0002 mg/L 12/21/2012 15:45 MIB EPA200.8  7440-43-9
Cobalt, Total ND 0.0005 mg/L 12/21/2012 15:45 MIB EPA200.8  7440-484
Chromium, Total 0.0138 0.0005 mg/L 12/21/2012 15:45 MIB EPA 2008  7440-47-3
Copper, Total 0.0295 0.0010 mg/L 127212012 15:45 MJB EPA200.8  7440-50-8
Iron, Dissolved 0.19 0.10 mg/L 12/27/2012 18:55 PNM EPA 200.7  7439-89-6
Iron, Total 1.62 0.02 mg/L 12/28/2012 14:01 PNM EPA200.7  7439-89-6
Lead, Totat 0.0008 0.0005 mg/L 12/21/2012 15:45 MJB EPA 2008  7439-92-1
Mercury, Total ND 0.0002 mg/L 12/28/2012 14:40 AKL EPA245.1  7439-97-6
Magnesium, Total 100 0.2 mg/L 12/28/2012 14:01 PNM EPA200.7  7439-954

. Manganese, Dissolved 0.0148 0.0050 mg/l. 12/31/2012 13:01 MJB EPA2008  7439-96-5
Manganese, Total 0.0060 0.0005 mg/L 12/21/2012 15.45 MJB EPA 200.8 7439-96-5

wiwwv.chaemiechford.com Page 4 of 6 6100 South Stratler

MainReport-no surr rpl

Murray, UT 84107
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HEMTECH-FORD

LABORATORIES

Certificate of Analysis

Lab Sample No.: 121174402

g ™
Name: Norwest Corporation Sample Date:  12/17/2012 3:30 PM
Sample Site: Red Leaf Receipt Date:  12/18/2012 2:43 PM
Comments: DG-4s Sampfer: Client
Sample Matrix: Water Project: Water

0
L&

Minimum
Sample Reporting Annlysis Analyst Analytieal
Parameter Result Limit Units Date/Time Initials Method CAS No, Flag
Nickel, Total 0.0031 0.0005 mg/L 12/21/2012 15:45 MIB EPA 200.3 7440-02-0
Potassium, Total 118 0.5 mg/L 12/28/2012 14:01 PNM EPA 200.7 7440-G9-7
Selenium, Total 0.0515 0.0005 mg/L 12/2172012 15:45 MIB EPA 200.8 7782-49-2
Silver, Total ND 0.0005 mg/L 12/21/2012 15:45 MIB EPA 2008 7440-22-4
Sodium, Total 19000 500 mg/L 1/2/2013 18.03 PNM EPA 200.7 7440-23-5
Thallium, Total ND 0.0002 mg/L 12/21/2012 15:45 MIB EPA 200.8 7440-28-0
Vanadium, Total 0.0455 0.0005 mg/L 12/21/2012 15:45 MIB EPA 200.8 7440-62-2

Zinc, Total 0.06 0.01 mg/L 12/28/2012 14:01 PNM EPA 2007 7440-66-
Gasoline Range Organics ND 0.24 mg/L 12/20/2012 17:54 PE EPA 8260B CTFID10117
Diesel Range

Diesel Range Organics ND 5.0 mg/L 12/24/2012 8:07 RE EPA 8015B CTFID 10069

BETX Compounds

Benzene 0.01 0.002 mg/L 12/20/2012 17:54 PE EPA B260B  71-43-2
Ethylbenzene 0.003 0.005 mg/L 12/20/2012 17:54  PE EPAB260B  100-41-4 1
Methyl-tert-butyl ether (MTBE) ND 0.005 mg/L 12/20/2012 17:54 PE EPA 82608  1634-04-4
Naphthalene ND 0.005 mg/L 12/20/2012 17:54  PE EPA8260B  91-20-3
Toluene 0.009 0.005 mg/L 12/20/2012 17:54  PE EPAB260B  108-88-3
Xylenes, total 0.007 0.005 mg/L 122012012 17:54  PE EPA8260B  1330-20-7

ww'w, chamtashiond.com Page 5 of 6 4100 South Stratlar

Murray, UT B4107

MainReport-no suir rpt

801-262-7298 Office




Certificate of Analysis

HEMTECH-FORD

LABORATOCRIES

Abbreviations

ND = Not detected at the corresponding Minimum Reporting Limit,

I mg/L = one milligram per liter or | mg/Kg = one milligram per kilogram = | part per million.
1 ug/L. = one microgram per liter or 1 ug/Kg = on¢ microgram per kilogram = | part per billion.
1 ng/L = one nanogram per liter or 1 ng/Kg = one nanogram per kilogram = | part per irillion.

Elag Descript

J = Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag).

APH = The analysis was performed past the EPA recommended holding time.

www.chemtechford.com

Page 6 of B 6100 South Stratler

Murray, UT 84107
B01-262-7299 Office
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N RW EST MONITORING WELL SAMPLING TASKS AND SCHEDULE
o NoveMeEeR B, 2012

. CORPORATION PAGESOF5

TABLE |

Preliminary Water Quality Laboratory Analytes

Analytes

Acidity Hardness Total Suspended Solids
Alkalinity Nitrate + Nitrite Total Dissolved Solids
Chloride Sulfate

Total and Dissolved Metals

Aluminum Irgn Silver
Dissolved Aluminum Dissolved Iron Sodium
Antimony Lead Thallium
Arsenic Magnesium Vanadium
Barium Manganese Zinc
Beryllium Dissolved Manganese

. Cadmium Mercury
Calcium Nickel
Chromium Potassium
Cobalt Phosphorous
Copper Selenium
Age
H; and O; Ratios
Organics

Total Organic Carbon (TQC)
Dissolved Organic Carbon (DOC)

Oil and Grease
Total Petroleum Hydrocarbons (TPH)
Benzene, Toluene, Ethylbenzene, and Xylene Aromatic compounds (BTEX)

Additional compounds that could be sampled for, if required:

Oil Range Organics (ORO)
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CHEMTECH-FORD

LABORATORIES

Lab ID #: [ 174

CHEMTECH-FORD LABORATORIES

Sample Receipt Checklist

Delivery Method: {circle one)

uUPS FedEX USPS
Sample(s) sealed: Yes /5> E S @) Courier  Chemtech
-
Appropriate contalnerlpreserve:’@l No g % 3
, RHEHHT
Temperature \5 c° %i- E 3 E E R g o
§3~_5:§‘§§ (= 250 wmL amber
Lab Boltle Lot # g g g % 2 E
1D # Type (proservatve) | $ | £ | £ |2 5 &
1 o oA B
2 0 A02
3 A Qzj
4 Wl 22
5 v 422 X
5 G
7 W3 197
. 8 Ti=5 | 3990
2
10
1 Bottle Type
12 Plastic Glaas
13 A- Plastic Unpreserved D- 625 (Na;S5:0,)
14 B- Miscellaneous Plastic G+ Glass Unpresarvad
15 C- Cyanide Qt (NaOH) H- HAAs {(NH,CI)
16 F- Sulfide Ot (NaOH/Zn Acelate) |J- 508/515/525 (Na;50;)
17 M- Matals Pint (HNO,) 0- Oil & Grease (1:1 HC)
18 N- Nutdant Pint {H,S0,) P- Phenols {H;S0,)
14 R- Radiologlcal Gallon (HNO,) T- TOC/TOX (H,PO,)
20 S- Sludge Cups/Tubs U- 531 (MCAA, Na;S,05)
21 Q- Plastic Bags V- 524/THMs (Ascorblc Acid)
23 E- Coliform/Ecoli W- 8260 (1.1 HCl)
23 Additlonal Yolumes X- Vial Unpreserved
24 Q- quart 1/2pl- half pint Y- 624/504 (Na;S;0,)
25 P- pint 1/2- half gallon Z- Miscellaneous Glass




CHEMTECH-FORD

LABORATORIES

1/21/2013

Work Order: 1300094

Norwest Corporation

Attn: Tom Suchoski
. 136 East South Temple, 12th Floor
Salt Lake City, UT 84111

Client Service Contact: Linda Danlels 801.262.7299

The analyses presented on this report were performed in accordance with the
National Environmental Laboratory Accreditation Program (NELAP) unless
noted in the comments, flags or case narrative. If the report is to be used for
regulatory compliance, it should be presented in its entirety, and not be

altered.
Approved By: %&(my"——
Dave Gayer, l,abanLry Director
. 6100 South Stratler Street Murray, Utah 84107 B01.262.7299 Main BC1.262.7378 Fax www chemtachford.com

Serving the Intermountain West since 1953




Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1300094-01

\
-

Name: Norwest Corporation Sample Date:  1/3/2013 1:00 PM

Sample Site: Red Leaf Receipt Date:  1/4/2013 9:30 AM

Comments: DG-4D Sampler: Tom Suchoski
Sample Matrix: Water Project:  Water
\ /
Minimum
Sample Reporting Analysis Analyst Analytical

Parameter Result Limit Units Date/Time Initials Method CAS No. Flag

Calenlations

Hardness as CaCO3 6.1 132 mgl 1/14/2013 20:38 PNM SM 2340B
Acidity ND 50 mg/L 1/14/2013 10:00 RMC SM2310B
Alkalinity - Bicarbonate (HCO3) 21100 1.0 mg/L 1/10/2013 14:00 RMC SM2320B  71-52-3
Alkalinity - Carbonate (CO3) ND 1.0 mg/L 1/10/2013 14:00 RMC SM2320B  3812-32-6
Alkalinity - CO2 11100 1.0 mg/L 1/10/2013 14:00 RMC SM2320B  124-38-9
Alkalinity - Hydroxide (QOH) ND 1.0 mg/L 1/10/2013 14:00 RMC SM2120B  14280-30-9
. Alkalinity - Total {as CaCO3) 17300 1.0 mg/L. 1/10/2013 14:00 RMC SM2320B  CTFIDL0279
Chloride 4900 100 mg/L 1/4/2013 16:00 TSM EPA 3000  16887-00-6
Conductivity 10900 3 umho/cm 1/16/2013 15:30 BCA EPA 120.1  CTFID10052
Dissolved Organic Carbon 4000 500 mg/L 1/16/2013 11:00 BCA SM5310C CTFID10073
Nitrate + Nitrite, Total ND 0.1 mg/L 1/11/2013 14:00 KSL  SM 4500 NO3-F CTFID10163
0il & Grease (HEM) 33 5 mg/L 1/7/2013 9:30 KSL EPA 1664A  CTFIDI10169
pH 929 0.1 pH Units 1/4/2013 12:00 RMC  SM4500H-B CTFID10187 SPH
Phosphorus, Total as P 11 0.50 mg/L 1/10/2013 14:00 TSM  SM43500PBSE 7723-14-0
Sulfate 200 100 mg/L 1/8/2013  9:00 TSM EPA 3000  14808-79-8
Total Dissolved Solids (TDS} 36100 100 mg/L 1/7/2013  9:00 SPH SM2540C  CTFID10226
Total Organic Carbon 4300 500 mg/L 1/16/2013 11:00 BCA SM5310C  CTFID10236
Total Suspended Solids (TSS) 102 10 mg/l, 1/8/2013  9:00 RMC SM2540D  CTFIDI10267
Aluminum, Dissolved ND 0.5 mg/L 1/14/2013 16:53 PNM EPA 2007  7429-90-5
Aluminum, Total ND 0.5 mg/L 1/14/2013 20:38 PNM EPA2007  7429-90-5
Antimony, Tolal ND 0.0050 mg/L 1/11/2013 12:55 MIB EPA2008  7440-36-0
Arsenic, Total 0.0172 0.0050 mg/L 1/11/2013 12:55 MIB EPA2008  7440-38-2
Barium, Total 0.38¢ 0.050 mg/L 1/14/2013 20:38 PNM EPA 2007  7440-39-3
Beryllium, Total ND 0.0050 mg/L 1/11/2013 12:55 MIB EPA2008  7440-41-7
Calcium, Total 43 20 mg/L 1/14/2013 20:38 PNM EPA200.7 7440439
Cadmium, Total ND 0.0020 mg/L 1/11/2013 12:55 MJIB EPA200.8  7440-43-9
Cobalt, Total ND 0.0050 mg/L 1/11/2013 12:55 MIB EPA200.8  7440-48-4
Chromium, Total 0.0115 0.0050 mg/L 1/11/2013 12:55 MIB EPA 200 8 7440-47-3
Copper, Total ND 0.0100 mg/L 1/11/2013 12:55 MJB EPA 2008  7440-50-8
Tron, Dissolved ND 0.20 mg/L 1/14/2013 16:53 PNM EPA200.7  7439-89-6
Iron, Total 0.53 0.20 mg/L 1/14/2013 20:38 PNM EPA200.7  7439-89-6
Lead, Total ND 0.0050 mg/L Y11/2013 12:55 MIB EPA 2008  7439-92-1
Mercury, Total ND 0.0002 mg/L 1/9/2013 10:00 AKL EPA245.1  7439-97-6
Magnesium, Total 6.1 20 mg/L 1/14/2013 20:38 PNM EPA 200.7  7439-95-4
wiww.chemtethford.com Page 2 of 6 6100 South Stratler

Murray, UT 84107
MainReport-na surr pt 801-262-7299 Office




Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1300094-01

& y
Name: Norwest Corporation Sample Date:  1/3/2013 1:00 PM
Sample Site: Red Leaf Receipt Date:  1/4/2013 9:30 AM
Comments: DG-4D Sampler: Tom Suchoski
Sample Matrix: Water Project:  Water
-1 —
Minimum
Sample Reporting Analysis Analyst Analytical
Parameter Result Limit Units Date/Time Initials Method CAS No. Flag
Manganese, Dissclved 0.144 0.0050 mg/L 1/11/2013 15:24 MIB EPA 200.8 7439-96-5
Manganese, Total 0.0186 0.0050 mg/L /1172013 12:55 MIB EPA 200.8 7439-95-5
Nickel, Total ND 0.0050 mg/L 1/11/2013 12:55 MIB EPA 200.8 7440-02-0
Potassium, Total 28.1 50 mg/L 1/14/2013 20:38 PNM EPA 200.7 7440-09-7
Selenium, Total 0.0354 0.0050 mg/L 1/11/2013 12:55 MIB EPA 200.8 7782-45-2
Silver, Total ND 0.005 mg/L 1/11/2013 12:55 MIB EPA 200.8 7440-22-4
Sodium, Total 10100 50 mg/L 1/14/2013 20:38 PNM EPA 200.7 7440-23-5
Thallium, Total ND 0.0020 mg/L 1/11/2013 12:55 MIB EPA 200.8 7440-28-0
. Vanadium, Total ND 0.0050 mg/L 1/11/2013 12:55 MIB EPA 200.8 7440-62-2
Zinc, Total ND 0.10 mg/L 1/14/2013 20:38 PNM EPA 200.7 7440-66-6
Gasoline Range
Gasoline Range Organics ND 0.24 me/L 1/8/2013 23:54 PE EPA 8260B  CTFID10117
Diesel Range
Diesel Range Organics ND 5.0 mg/L 1/7/2013 10:34 MAH EPA201SB  CTFID10069
BETX Compounds
Benzene 0.008 0.002 mg/L 1/8/2013 23:54 PE EPA 8260B  71-43-2
Ethylbenzene 0.002 0.005 mg/L 1/8/2013 23:54 PE EPA 8260B 100-41-4 J
Methyl-tert-butyl ether (MTBE) ND 0.005 mg/L 1/8/2013 23:54 PE EPA8260B  1634-04-4
Naphthalene ND 0.005 mg/L 1/8/2013 23:54 PH; EPA B260B 91-20-3
Toluene 0.031 0.005 mg/L 1/8/2013 23:54 REf EPA 8260B  108-88-3
Xylenes, total 0.014 0.005 mg/L 1/8/2013 23:54 PE EPA B260B 1330-20-7

www.chermiechford.com Page 3ol 6 6100 South Stratler
Murray, UT 84107
MainRepor-no surr rpt 801-262-7299 Office




Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1300094-02

™
7

Name: Norwest Corporation Sampfle Date: 1/3/2013 3:30 PM
Sample Site: Red Leaf ' Receipt Date:  1/4/2013 9:30 AM
Comments: DG-28 Sampier: Tom Suchoski
Sample Matrix: Water Project: Water

#
L

Minimum
Sample Reporting Analysis Analyst Analytical
Parameter Result Limit Units Date/Time Initials Method CAS No, Flag

Caleunlations

Hardness as CaCO3 88.7 13.2 mg/L 1/14/2013 20:42 PNM SM 2340B
Acidity ND 5.0 mg/L. 1/14/2013 10:00 RMC SM2310B
Alkalinity - Bicarbonate (HCO3) 41900 1.0 mg/L 1/10/2013 14:00 RMC SM2320B  71-523
Alkalinity - Carbonate (CO3) ND L0 mg/L 1/10/2013 14:00 RMC SM23208  3812-32-6
Alkalinity - CO2 20700 1.0 mg/L 1/10/2013 14:00 RMC SM2320B  124-389
Alkalinity - Hydroxide (OH}) ND 1.0 mg/L 1/10/2013 14:00 RMC SM2320B  14280-30-9
Alkalinity - Total (as CaCO3) 34300 1.0 mg/L 1/10/2013 14:00 RMC SM23208  CIFID10279
. Chloride 3000 100 mg/L. 1/4/2013 16:00 TSM EPA 3000  16887-00-6
Conductivity 8900 6 umho/cm 1/16/2013 15:30 BCA EPA 120.1  CTFID10052
Dissolved Organic Carbon 2700 500 mg/L 1/16/2013 11:00 BCA SM5310C  CTFID10073
Nitrate + Nitrite, Total ND 0.1 mg/L 1/11/2013 14:00 KSL  SM4500 NO3-F CTFID10163
Oil & Grease (HEM) 6 5 mg/L 1/7/2013  9:30 KSL EPA 1664A  CTFIDI0I49
pH 99 0.1 pH Units 1/4/2013 12:00 RMC  SM4500H-B CTFID10187 SPH
Phosphorus, Total as P 20 0.50 mg/L 1/10/2013 14:00 TSM SM 4500 PBSE  7723-14-0
Sulfate ND 100 mg/L 1/8/2013 9:00 TSM EPA3000  14808-79-8
Total Dissolved Solids (TDS) 47000 100 me/L 1/7/2013 900 SPH SM2540C  CTFID10226
Total Organic Carbon 3000 500 mg/L 1/16/2013 11:00 BCA SM5310C  CTFID10236
Total Suspended Solids (TSS) 240 10 mg/L 1/8/2013  9:00 RMC SM2540D  CTFID10267
Aluminum, Total 12 0.5 mg/L 1/14/2013 20:42 PNM EPA200.7  7429-90-5
Antimony, Total ND 0.0050 mg/L 1/11/2013 12:58 MJIB EPA200.8  7440-36-0
Arsenic, Total 0.0322 0.0050 mg/L 171172013 12:58 MJB EPA200.8  7440-33-2
Barium, Total 0.380 0.050 mg/L 1/14/2013 20:42 PNM EPA200.7  7440-39-3
Beryllium, Total ND 0.0050 mg/L. 171172013 12:58 MJB EPA200.8  7440-41-7
Calcium, Total 17.0 2.0 mg/L 1/14/2013 20:42 PNM EPA200.7  7440-43-9
Cadmium, Total ND 0.0020 mg/L 1711/2013 12:58 MIB EPA200.8  7440-43-9
Cobalt, Total ND 0.0650 mg/L 1/11/2013 12:58 MJB EPA200.8  7440-48-4
Chromium, Total 0.0111 0.0050 mg/L 1/11/2013 12:58 MIB EPA200.8  7440-47-3
Copper, Total ND 0.0100 mg/L 11172013 12:58 MJB EPA200.8  7440-50-8
Iron, Dissolved 1.14 0.20 mg/L 1/14/2013 16:58 PNM EPA200.7  7439-89-5
Tron, Total 2.86 0.20 mg/L 1/14/2013 20:42 PNM EPA200.7  7439-89-6
Lead, Total ND 0.0050 mg/L 1/11/2013 12:58 MIB EPA200.8  7439-92-1
Mercury, Total 0.0006 0.0002 mg/L 1/9/2013 10:00 AKL EPA245.1  7439-97-6
Magnesium, Total 11.3 2.0 mg/L 1/14/2013 20:42 PNM EPA200.7  7439-95-4
Manganese, Dissolved 0.0380 0.0050 mg/L. 1/11/2013 15:27 MIB EPA 200.8 7439-96-5
s chsmiachford. com Page 4 of 6 8100 Sauth Stratler
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Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1300094-02

F i !
Name: Norwest Corporation Sample Date: 1/3/2013 3:30 PM
Sample Site: Red Leaf Recelpt Date:  1/4/2013 9:30 AM
Comments: DG-25 Sampler: Tom Suchoski
Sample Matrix: Water Project:  Water
S -
Minimum
Sample Reporting Analysis Anmalyst  Analytical
Parameter Result Limit Units Date/Time Initials Method CASNo.  Flag
Manganese, Total 0.0121 0.0050 mg/L 1/11/2013 12:58 MIB EPA 200.8 7439-96-5
Nickel, Total 0.0068 0.0050 mg/L 1/11/2013 12:58 MIB EPA 2008  7440-02-0
Potassium, Total 605 5.0 mg/L 1/14/2013 20:42 PNM EPA 200.7 7440-09-7
Selenium, Total 0.0174 0.0050 mg/L 1/11/2013 12:58 MIB EPA 200.8 7782-49-2
Silver, Total ND 0.005 mg/L 1/11/2013 12:58 MIB EPA 200.8 7440-22-4
Sodium, Total 17200 500 mg/L 1/15/2013 16:18 PNM EPA 200.7 7440-23-5
Thallium, Total ND 0.0020 mg/L 1/11/2013 12:58 MIB EPA 200.8 7440-28-0
Vanadium, Total 0.0058 0.0050 mg/L 1/11/2013 12:58 MIB EPA 200.8 7440-62-2
Zing, Total ND 0.10 mg/L 1/14/2013 20:42 PNM EPA 200.7 7440-66-6

Gasoline Range Organics ND 024 mg/L 1/9/2013 0:51 PE EPA8260B  CTFIDIOI17
Diesel Range

Diesel Range Organics ND 5.0 mg/L 1/7/2013 11:01 MAH EPAR0I5B  CTFID10069
BETX Compounds

Benzene 0.007 0.002 mg/L 1/9/2013  0:51 PE EPA8260B  71-43-2
Ethylbenzene ND 0.005 mg/L 1/9/2013  0:51 PE EPA 8260B 100414
Methyl-tert-butyl ether (MTBE) ND 0.005 mg/L. 1/9/2013  0:51 PE EPA 8260B  1634-04-4
Naphthalene ND 0.005 mg/L 1/9/2013 0:51 PE EPA8260B  91-20-3

Toluene 0.023 0.005 mg/L 1/9/2013  0:51 PE EPA8260B  108-88-3
Xylenes, total 0.003 0.005 mg/L 1/9/2013 0:51 PE EPA 8260B  1330-20-7 I

www.chemtechford com Page 5 of 6 £100 South Stratler
Murray, UT 84107
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Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Abbreviations

ND = Not detected al the comesponding Minimum Reporting Limit.

1 mg/L = one milligram per liter or 1 mg/Kg = one milligram per kilogram = | part per million.
1 ug/L = one microgram per liter or | ug/Kg = one microgram per kilogram = 1 part per billion.
| ng/L = one nanogram per liter or 1 ng/Kg = one nanogram per kilogram = 1 part per trillion.

Flag Descriptions
SPH = Sample submitted past method specified holding time.

J = Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag).

www chamtechford com Page € ot & 6100 South Stratler

Murray, UT 84107
MainReport-no surr.rpt 801-262-7299 Office
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CORPORATION Pace 50F 5

TABLE 1|

Preliminary Water Quality Laboratory Analytes

Analytes

Acidity Hardness Total Suspended Solids
Alkalinity Nitrate + Nitrite Total Dissolved Solids
Chloride Sulfate

Total and Dissolved Metals

Aluminum Iron Silver
Dissolved Aluminum Dissolved Iron Sodium
Antimony Lead Thallium
Arsenic Magnesium Vanadium
Barium Manganese Zinc
Beryllium Dissolved Manganese

. Cadmium Mercury
Calcium Nickel
Chromium Potassium
Cobalt Phosphorous
Copper Selenium
Age
H, and O, Ratios
Organics
Total Organic Carbon (TOC)

Dissolved Organic Carbon (DOC)

0il and Grease

Total Petroleum Hydrocarbons (TPH)

Benzene, Toluene, Ethylbenzene, and Xylene Aromatic compounds (BTEX)

Additional compounds that could be sampled for. if required:

Oil Range Organics (ORO)




CHEMTECH-FORD LABORATORIES
Sample Receipt Checklist
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CHEMTECH-FORD

LABORATORIES

Lab ID #: ___(O0C1< Delivery Method: (cicle ane)
uUPs FedEX USPS
Sample(s) soaled: Yeél!g o 3 ¢ (\Wam Courier Chemtech
Appropriate “mm“"p"“";{?'_“ .'\ No § % E o =
SHEHHEE
Temperatura ! c’ g § : E 'E i
E &le E E L
5 CRE
Lab Bottle Lot |® 2 g 4 g
D # Type | prosorvawvey | 8 | £ | £ |2 E s
1 -0~ BAL 2
2 N a C'.:'.—’:
3 &
4 I',i.)i'_ e "-f_':]
5 T2 | 933
6 9 12)
7 1 asT
8 L) =71 il
a
10
1 Bottle Type
12 Plastic Glass
13 A- Plastic Unpreserved D- 625 (Na,S;0,)
14 B- Miscellanacus Plastic G- Glass Unpreserved
15 C- Cyanide Qt (NaOH) H- HAAs (NH,CI)
16 F- Sulfide QI (NaOH/Zn Acetale} |J- 508/515/525 (Na;50,)
17 M- Metals Pint (HNO,) O- Oil & Greasa (1:1 HCI}
18 N- Nutrienl Pinl (H;SO,) P. Phanals (H,50,)
18 R- Radiclogical Gallon (HNO;)  |T- TOC/TOX (HPQ,)
20 8-  Sludge Cups/Tubs U- 531 (MCAA, Na,8,0,)
21 Q- Plaslic Begs V.  524/THMs (Ascorbic Acid)
2 E- Colform/Ecol W- 8260 (1:1 HCI)
73 Additlonal Volumes X- WVial Unpreserved
24 Q- quart 1/2pt- half pint Y. 624/504 (Na;S,0.)
25 P- pint 1/2- half galion Z- Miscallaneous Glass




CHEMTECH-FORD

LABORATORIES

2/6/2013

Work Order: 1300514

Norwest Corporation

Attn: Tom Suchoski
. 136 East South Temple, 12th Floor
Salt Lake City, UT 84111

Cllent Service Contact: Linda Daniels 801.262.7299

The analyses presented on this report were performed in accordance with the
National Environmental Laboratory Accreditation Program (NELAP) unless
noted in the comments, flags or case narrative. If the report is to be used for
regulatory compliance, it should be presented in its entirety, and not be

altered.
Approved By: W\——
Dave Gayer, I,ahnra"ly Director
. 5100 South Stratler Streat Murray, Utah 84167 801.262.7299 Main 801.262.7378 Fax www.chemtechford.com
Serving the Intermountain West since 1953




Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1300514-01

~
7

Name: Norwest Corporation Sample Date: 1/16/2013 2:50 PM

Sample Site: Red Leaf Receipt Date:  1/18/2013 1:57 PM
Comments: HI Sampler: Norwest

Sample Matrix: Water Project: Water
. J
Minimum
Sample Reporting Annlysis Analyst Analytical
Parameter Result Limit Units DatefTime Initials Method CAS No. Flag

Calculations

Hardness as CaCO3 24.0 132 mgrl 1/22/2013 20:41 MIB SM 2340B
Acidity ND 500 mg/L 1/29/2013 13:30 RMC SM2310B
Alkalinity - Bicarbonate (HCO3) 6430 100 mg/L 1/29/2013 10:30 RMC SM2320B 71-52-3
Alkalinity - Carbonate (CO3} ND 100 mg/L 1/29/2013 10:30 RMC SM 2320 B 3812-32-6
Alkalinity - CO2 2970 13.0 mg/L 1/29/2013 10:30 RMC SM2320B 124-38-9
Alkalinity - Hydroxide (OH) ND 10.0 mg/L 1/28/2013 10:30 RMC SM 2320 B 14280-30-9
. Alkalinity - Total (as CaCO3) 5280 10.0 mg/L 1/26/2013 10:30 RMC SM 2320 B CTFID10279
Chloride 800 100 mg/L 171972013 11:00 TSM EPA 3000 16887-00-6
Conductivity 10600 1 umho/em 2172013 17:20 UH EPA120.1  CTFID10052
Dissolved Organic Carbon 941 500 mg/L 2/1/2013 12.00 BCA SM5310C CTFID10073
Nitrate + Nitrite, Total ND 1.0 mg/L 2/1/2013 11:.00 KSL SM 4500 NO3-F CTFIDI0163  A-01
Oil & Grease (HEM) ND 5 mg/L 1/22/2013 9:.00 SPH EPA 1664A  CTFIDI0169
pH 10.4 0.1 pH Units 1/18/2013 17:00 SPH SM 4500 H-B  CTFID10187 SPH
Phosphorus, Total as P 21 0.50 mg/L 1/23/2013 20:00 TSM SM 4500 PBSE  7723-14-0
Sulfate 200 100 mg/L 1/19/2013 11:00 TsM EPA 3000 14808-79-8
Total Dissolved Solids (TDS) 902¢ 100 mg/L 1/2312013 B.00 SPH SM 2540 C CTFID10226
Total Organic Carbon 1050 500 mg/L 2/5/2013 13:20 BTK SM5310C CTFID10236
Total Suspended Solids (TSS) 46 4 mg/L 17212013 13:12 [JH SM 2540  CTFID1G267
Aluminum, Dissolved 1.2 0.5 mg/L 1/29/2013 19:39 PNM EPA 200.7 7429-90-5
Aluminum, Total 1.7 0.5 mg/L 1/22/2013 20:41 MIB EPA 200.7 7429-90-5
Antimony, Total 0.0066 0.0050 mg/L 172212013 19:20 MJIB EPA 200.8 7440-36-0
Arsenic, Total 0121 0.0050 mg/L 1/22/2013 19:20 MJB EPA 200.8 7440-38-2
Barium, Tolal 0.059 0.050 mg/L 1/222013 20:41 MIB EPA 200.7 7440-39-3
Beryllium, Total ND 0.0050 mg/L. 1/22/2013 19:20 MIB EPA 2008 7440-41-7
Calcium, Total 47 240 mg/L 1/22/2013 20:41 MIB EPA 200.7 7440-43-9
Cadmium, Total ND 0.0020 mg/L 1/22/2013 19:20 MJB EPA 2008 7440-43-9
Cobalt, Total ND 0.0050 mg/L 1/22/2013 19:20 MIB EPA 200.8 7440-48-4
Chromium, Total 0.0456 0.0050 mg/L 1/22/2013 19:20 MIB EPA 200.8 7440-47-3
Copper, Total 0.0517 0.0100 mg/L 1/22/2013 19.20 MIB EPA 200.8 7440-50-8
Iron, Dissolved ND 0.20 mg/L 1/29/2013 19:39 PNM EPA 200.7 7439-89-6
Iron, Total 0.84 0.20 mg/L 1/22/2013 20:41 MIB EPA 200.7 7439-89-6
Lead, Total 0.0063 0.0050 mg/L 1/22/2013 19:20 MJB EPA 200.8 7439-92-1
. Mercury, Total 0.0014 0.0002 mg/L 1/23/2013 12:00 AKL EPA245.1  7439-97-6
Magnesium, Total 3.0 20 mg/L 1/22/2013 20:41 MIB EPA 200.7 7439-95-4
wiww chemtachford.com Page 2 of 12 6100 Sauth Stratler

Murray UT 84107

MainRepari-no surr rpt 801-262-728% Office




Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1300514-01

o h'
Name: Norwest Corporation Sample Date: 1/16/2013 2:50 PM
Sample Site: Red Leaf Receipt Date:  1/18/2013 1:57 PM
Comments: Hl Sampler: Norwest
Sample Mafrix: Water Profect: Water
' >
Minimum
Sample Reporting Analysis Analyst Analytical
Parameter Result Limit Units Date/Time Inittals Method CAS No. Flag

Vietals
Manganese, Dissolved 0.0074 0.0050 mg/L 1/28/2013 14:34 MIB EPA 200.8 7439-96-5
Manganese, Total 0.0286 0.0050 mg/L 1/22/2¢13 1920 MIB EPA 200.8 7439-96-5
Nickel, Total 0.0085 0.0050 mg/L 1/23/2013 13:16 MIB EPA 200.8 7440-02-0
Potassium, Total 16.5 50 mg/L 1/22/2013 20:41 MIB EPA 200.7 7440-09-7
Selenium, Total 0.0297 0.0050 mg/L 1/22/2013 19:20 MJB EPA 200.8 7782-49-2
Silver, Total ND 0.005 mg/L 1/22/2013 19:20 MIB EPA 200.8 7440-22-4
Sodium, Total 3310 5.0 mg/L 1/22/2013 20:41 MJB EPA 200.7 7440-23-5
Thallium, Total ND 0.0020 mg/L 1/22/2013 19:20 MIB EPA 200.8 7440-28-0
Vanadium, Total 0.0494 0.0050 mg/l. 1/22/2013 19:20 MIB EPA200.8  7440-62-2
Zinc, Tolal ND .10 mg/L 1/22/2013 20:41 MIB EPA 200.7 7440-66-6
Gasoline Range
Gasoline Range Organics ND 0.24 me/l. 1/22/2013 1522 PE EPA 8260B CTFID10117
Dicsel Range
Diesel Range Organics ND 50 mg/L 1/23/2013 12:15 MAH EPA 8015B CTFID10069
BETX Compounds
Benzene ND 0.002 mg/L 1/22/2013 15:22 PE EPA 8260B 71-43-2
Ethylbenzene ND 0.005 mg/L 1/22/2013 15:22 PE EPA8260B  100-41-4
Methyl-tert-butyl ether (MTBE) ND 0.005 mg/L 1/22/2013 15:22 PE EPA 8260B 1634-044
Naphthalene ND 0.005 mg/L 1/22/2013 15:22 PE EPA8260B  91-20-3
Toluene 0011 0.005 mg/L 1/22/2013 15:22 PE EPA 8260B 108-88-3
Xylenes, total ND 0.005 mg/L 1/22/2013 15:22 PE EPA 82608 1330-20-7

www.chiemtechford com Page 3 of 12 5100 South Stratler
Murray, UT 84107
MainRepaort-no surr rpt 801-262-7299 Office




Certificate of Analysis
HEMTECH-FORD

LABORATCRIES

Lab Sample No.: 1300514-02

I ~
Name: Norwest Corperation Sample Date; 1/17/2013 11:30 AM
Sample Site: Red Leaf Receipt Date:  1/18/2013 [:57 PM
Comments: DG-38 Sampler: Norwest
Sample Matrix: Water Project:  Water

7~
,

Minimum
Sample Reporting Analysis Analyst Analytical
Parameter Result Limit Units Date/Time Initials Method CAS No. Flag

Caleulations

Hardness as CaCO3 30.2 132 mg/L 14222013 20:57 MIB SM 2340B
Acidity ND 50.0 mg/L 1/29/2013 13:30 RMC SM 2310 B
Alkalinity - Bicarbonate (HCO3) 15000 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  71-52-3
Alkalinity - Carbonate (CO3) ND 10.0 mg/L 12942613 10:30 RMC SM2320B  3812-32-6
Alkalinity - CO2 9590 10.0 mg/L 172972013 10:30 RMC SM2320B  124-33-9
Alkalinity - Hydroxide (OH) ND 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  14280-30-9
Alkalinity - Total (as CaCO3) 12300 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  CTFID10279
. Chtoride 4300 100 mg/L 1/19/2013 11:00 TSM EPA300.0  16887-00-6
Conductivity 27000 1 umho/em 2/1/2013 17:20 UH EPA120.1  CTEFID10052
Dissolved Organic Carbon 1140 500 mg/L 2/1/2013 12:00 BCA SM35310C  CTFID10073
Nitrate + Nitrite, Total ND 10 mg/L 2/1/2013 11:00 KSL  SM 4500 NO3-F CTFIDI0163  A-01
Oil & Grease (HEM) 7 5 mg/L 1/22/2013 9:00 SPH EPA 1664A  CTFID10169
pH 9.1 0.1 pH Units 1/18/2013 17:00 SPH SM4500H-B CTFID10187 SPH
Phosphorus, Total as P 4.0 0.50 me/L 1/23/2013 20:00 TSM  SM 4500 PBSE 7723-14-0
Sulfate 200 100 mg/. 1/19/2013 11:00 TSM EPA300.0  14808-79-8
Total Dissolved Solids (TDS) 23400 100 mg/L 1/23/2013 8:00 SPH SM2540C  CTFID10226
Total Qrganic Carbon 1250 500 mg/L 2/5/2013 13:20 BTK SM5310C  CTFID10236
Total Suspended Solids (TSS) 40 7 mg/L 1/22/2013 16:00 UH SM2540D  CTFID10267
Aluminum, Dissolved ND 0.5 mg/L 1/29/2013 19:43 PNM EPA200.7  7429-90-5
Aluminum, Total ND 0.5 mg/L 1/22/2013 20:57 MJB EPA200.7  7429-90-5
Anlimony, Total 0.0053 0.0050 mg/L 1/22/2013 19:24 MIB EPA200.8  7440-36-0
Arsenic, Total 0.131 0.0050 mg/L 1/22/2013 19:24 MJB EPA200.8  7440-38-2
Barium, Total 0273 0.050 mg/L 1/22/2013 20:57 MIB EPA200.7  7440-39-3
Beryllium, Total ND 0.0050 me/L 1/22/2013 19:24 MIB EPA200.8  7440-41-7
Calcium, Total 25 2.0 mg/L 1/22/2013 20:57 MJIB EPA200.7  7440-43-9
Cadmium, Total 0.0060 0.0020 mg/LL 1/22/2013 19:24 MIB EPA200.8  7440-43-9
Cobalt, Total 0.0139 0.0050 mg/L 1/22/2013 19:24 MIB EPA200.8  7440-48-4
Chromium, Total 0.0428 0.0050 mg/L 1/22/2013 19:24 MIB EPA2008  7440-47-3
Copper, Total 0.0896 0.0100 mg/L 1/22/2013 19:24 MJB EPA200.8  7440-50-8
Iron, Dissolved 0.56 0.20 mg/L 1/29/2013 19:43 PNM EPA 200.7 7439-89-6
Iron, Total 0.63 020 mg/L 1/22/2013 20:57 MJB EPA200.7  7439-89-6
Lead, Total 0.0076 0.0050 mg/L 1/22/2013 19:24 MJIB FPA200.8  7439-92-1
Mercury, Total ND 0.0002 mg/L 1/23/2013 12:00 AKL EPA 2451  7439.97-6
Magnesium, Total 5.8 2.0 mg/L 1/22/2013 20:57 MJB EPA 2007  7430-95-4
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Certificate of Analysis
HEMTECH-FORD

LABQRATORIES

Lab Sample No.: 1300514-02

P B
Name: Norwest Corporation Sample Date:  1/17/2013 11:30 AM
Sample Site: Red Leaf Receipt Date: 1/18/2013 1:57 PM
Comments: DG-38 Sampler: Norwest
Sample Matrix: Water Project: Water
\ J
Minimum
Sample Reporting Analysis Analyst  Apalytical

Parameter Result Limit Units Date/Time Initials Method CAS No. Flag
Metals
Manganese, Dissolved 0.167 0.0050 mg/L 1/28/2013 14:38 MJB EPA 200.8 7439-96-5
Manganese, Total 0.200 0.0050 mg/l, 1/22/2013 19:24 MIB EPA 200.8 7439-96-5
Nickel, Total 0.0532 0.0050 mg/L 1/23/2013 13:18 MIB EPA 200.8 7440-02-0
Potassium, Total 312 50 mg/L 1/22/2013 20:57 MIB EPA 200.7 7440-09-7
Selenium, Total 0.142 0.0050 mg/L 1/22/2013 19.24 MIB EPA 200.8 7782-49-2
Silver, Total 0.016 0.005 mg/L. 1/22/2013 19:24 MIB EPA 200.8 7440-22-4
Sodium, Total 8200 50 mg/L 1/22/2013 20:57 MIB EPA 200.7 744Q-23-5
Thallium, Total ND 0.0020 mg/L 1/22/2013 19:24 MIB EPA 200.8 7440-28-0
Vanadium, Total 0.0424 0.0050 mg/L 1/22/2013 19:24 MIB EPA 2008 7440-62-2
Zinc, Total ND 0.10 mg/L 1/22/2013 20:57 MIB EPA 200.7 7440-60-6
Gasoline Range
Gasoline Range Organics ND 0.24 mg/L 1/22/2013 15:50 PE EPA8260B  CTFID10117
Diesel Range
Diesel Range Organics NI 50 mg/L 1/23/2013 12:42 MAH EPA 8015B  CTFID10069

BETX Compounds

Benzene 0.004 0.002 mg/l 1/22/2013 15:50 PE EPA8260B  71-43-2
Ethylbenzene ND 0.005 mg/L 1/22/2013 15:50 PE EPA 8260B 100-41-4
Methyl-tert-butyl ether (MTBE) ND 0.005 mg/L 1/22/2013 15:50 PE EPAB260B  1634-04-4
Naphthalene ND 0.005 mg/l, 1/22/2013 15:50 PE EPA 8260B  91-20-3

Toluene 0.005 0.005 mg/L 1/22/2013 15:50 PE EPA8260B  108-88-3
Xylenes, total 0.002 0.005 mg/L 1/22/2013 15:50 PE EPA 8260B  1330-20-7 J
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Certificate of Analysis

HEMTECH-FORD

LABCRATORIES

Lab Sample No.: 1300514-03

- B,
Name: Norwest Corporation Sampfe Date: 1/17/2013 1:15PM
Sample Site: Red Leaf Receipt Date:  1/18/2013 1:57PM
Comments: UG-15 Sampler: Norwest
Sample Matrix: Water Project: Waler
. J
Minimum
Sample Reporting Analysis Amalyst  Anpalytical
Parameter Result Limit Units Date/Time Initials Method CAS No, Flag

Calculations

Hardness as CaCO3 314 132 mg/L 1/22/2013 21:02 MIB SM 2340B
Acidity ND 50.0 mg/L 1/29/2013 13:30 RMC SM 2310 B
Alkalinity - Bicarbenate (HCO3) 31100 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  71-52-3
Alkalinity - Carbonate (CO3) ND 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  3812-32-6
Alkalinity - CO2 15000 100 mg/L 1/29/2013 10:30 RMC SM2320B  124-38-9
Alkalinity - Hydroxide (OH) ND 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  14280-30-9
Alkalinity - Total {as CaCO3) 25500 10.0 mg/L, 1/29/2013 10:30 RMC SM2320B  CIFIDI0279
. Chloride 1500 100 mg/L 1/19/2013 11:00 TSM EPA3000  16887-00-6
Conductivity 32700 I umho/em 2/1/2013 1720 H EPA120.1  CTFID10052
Dissolved Organic Carbon 1940 500 mg/L 2/1/2013 12:00 BCA SM5310C CTFID10073
Nitrate + Nitrite, Total ND 1.0 mg/L. 2/1/2013 11:00 KSL  SM4500 NO3-F CTFID10163  A-0I
0il & Grease (HEM) ND 5 mg/L 1/24/2013 10:00 SPH EPA 1664A  CTFID10169
pH 9.9 0.1 pH Units 1/18/2013 17:00 SPH SM 4500 H-B  CTFID10187 SPH
Phosphorus, Total as P 15 0.50 mg/L 1/23/2013 23:00 TSM SM 4500 PBSE  7723-14-0
Sulfate ND 100 mg/L. 1/19/2013 11:00 TSM EPA300.0  14808-79-8
Total Dissolved Solids (TDS) 33400 100 mg/L 17232013 8:00 SPH SM2540C  CTFID10226
Total Organic Carbon 2100 500 mg/L 2/5/2013 13:20 BTK SM3310C  CTFID10236
Total Suspended Salids (TSS) 349 10 mg/L 1/22/2013 16:00 H SM2540D  CTFID10267
Aluminum, Dissolved ND 0.5 mg/L 172972013 19:47 PNM EPA200.7  7429-90-5
Aluminum, Tolal ND 0.5 mg/L 112212013 21:02 MIB EPA200.7  7429-90-5
Antimony, Total 0.0059 0.0050 mg/L 172272013 19:27 MIB EPAZ00.8  7440-36-0
Arsenic, Tolal 0.178 0.0050 mg/L 1/22/2013 19:27 MIB EPA200.8  7440-38-2
Barium, Total 0.335 0.050 mg/L 17222013 21:02 MIB EPA200.7  7440-39-3
Beryllium, Total ND 0.0050 mg/L 172212013 19:27 MIB EPA200.8  7440-41-7
Calcium, Total 4.6 20 mg/L 172272013 21:02 MIB EPA200.7  7440-43-9
Cadmium, Total ND 0.0020 mg/L 1/22/2013 19:27 MIB EPA200.8  7440-43-9
Cobalt, Total 0.0058 0.0050 mg/L 172212013 19:27 MIB EPA200.8  7440-48-4
Chromium, Total 0.0100 0.0050 mg/L 17222013 19:27 MIB EPA200.8  7440-473
Copper, Total 0.0610 0.0100 mg/L 172212013 19:27 MIB EPA200.8  7440-50-8
Iron, Dissolved 0.44 0.20 mg/L 1/2912013 19:47 PNM EPA200.7  7439-89-6
Iron, Total 0.70 0.20 mg/L 1/22/2013 21:.02 MIB EPA200.7  7439-89-6
Lead, Total ND 0.0050 mg/L. 172212013 19:27 MIB EPA200.8  7439-92-1
Mercury, Total 0.0003 0.0002 mg/L 1/23/2013 12.00 AKL EPA245.1  7439-97-6
Magnesium, Total 4.9 20 mg/L 1/22/2013 21:02 MIB EPA 200.7 7439-95-4
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Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1300514-03

s ™
Name: Norwest Corporation Sample Date: 1/17/2013 1:15 PM
Sample Site: Red Leaf Receipt Date:  1/13/2013 1:57 PM
Comments: UG-1S Sampler: Norwest
Sampfe Matrix; Water Project: ‘Water
- J
Minimum
Sample Reporting Analysis Analyst  Apalytical
Parameter Result Limit Units Date/Time Initials Method CAS No. Flag

Manganese, Dissolved 0.165 0.0050 mg/L 1/282013 14:41 MJB EPA 200.8 7439-96-5
Manganese, Total 0.181 0.0030 mg/L 1/22/2013 19:27 MIB EPA 200.8 7439-96-5
Nickel, Total 0.029%6 0.0050 mg/L 1/23/2013 13:20 MIB EPA 200.8 7440-02-0
Potassium, Total 387 5.0 mg/L, 1/22/2013 21:.02 MIB EPA 200.7 7440-09-7
Selenium, Total 0.0340 0.0050 mg/L 1/22/2013 19:27 MIB EPA 200.8 7782-49-2
Silver, Total ND 0.005 mg/L 1/22/2013 19:27 MIB EPA 200.8 7440-22-4
Sodium, Total 13700 50 mg/LL 172242013 21:02 MIB EPA 200.7 7440-23-5
Thallium, Total ND 0.0020 mg/L 1/22/2013 19:27 MIB EPA2008  7440-28-0
Vanadium, Total 0.0373 0.0050 mg/L 1722/2013 19:27 MIB EPA 2008 7440-62-2
Zing, Total ND 0.10 mg/L 1/22/2013 21:02 MIB EPA 200.7 7440-66-6
Gasoline Range
Gasoline Range Organics ND 0,24 mg/L 1/22/2013 16:47 PE EPA 8260B  CTFIDIOt17
Diesel Range Organics ND 5.0 mg/L 1/23/2013 13:09 MAH EPA B015B CTFID 10069
BETX Compounds
Benzene 0.006 0.002 mg/L 1/22/2013 16:47 PE EPA 8260B  71-43-2
Ethylbenzene ND 0.005 mg/L 17222013 16:47 PE EPA 8260B 100-41-4
Methyl-tert-butyl ether (MTBE) ND 0.005 mg/L 1/22/2013 16:47 PE EPA 8260B  1634-04-4
Naphthalene ND 0.005 mg/L 1/22/2013 16:47 PE EPA B260B 91-20-3
Toluene 0.003 0.005 mg/L 1/22/2013 16:47 PE EPA 8260B 108-88-3 ]
Xylenes, lotal ND 0.005 mg/L 1/2212613 16:47 PE EPA 8260B 1330-20-7
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Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1300514-04

o N
Name: Norwest Corporation Sample Date; 1/17/2013 3:00 PM
Sample Site: Red Leaf Receipt Date:  1/18/2013 1:57 PM
Comments: DG-2D Sampler: Norwest
Sample Matrix: Water Project: Water
L A
Minimum
Sample Reporting Annlysis Analyst Analytical
Parameter Result Limit Units Date/Time Initials Method CAS No. Flag

Calculations

Hardness as CaC(O3 335 13.2 mig/l 1/22/2013 21:08 MIB SM 2340B
Acidity ND 50.0 mg/L 1/29/2013 13:30 RMC SM 2310 B
Alkalinity - Bicarbonate (HCO3) 27800 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  71-32-3
Alkalinity - Carbonate (CO3) ND 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  3812-32-6
Alkalinity - CO2 13600 10.0 mg/L 1/23/2013 10:30 RMC SM2320B  124-389
Alkakinity - Hydroxide (OH) ND 10.0 mg/L 1/23/2013 10:30 RMC SM2320B  14280-30-9
Alkalinity - Total (as CaCO3) 22800 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  CTFID10279
. Chloride 3900 100 mg/L 1/19/2013 11:00 TSM EPA 300.0  16887-00-6
Conductivity 35900 1 umho/cm 2/1/2013 17:20 UH EPA120.1  CTFID10052
Dissolved Organic Carbon 4160 500 mg/L 2/172013 12:00 BCA SM5310C  CTFID10073
Nitrate + Nitrite, Total ND 1.0 mg/L 2/1/2013 11:00 KSL  SM 4500 NO3-F CTFIDI0163  A-01
Oil & Grease (HEM) g 5 mg/L 1/24/2013 10:00 SPH EPA 1664A  CTFID10169
pH 9.8 0.1 pH Units 1/18/2013 17:00 SPH SM 4500 H-B  CTFID10187 SPH
Phosphorus, Total as P 12 0.50 mg/L 1/23/2013 20:00 TSM  SM 4500 PBSE 7723-14-0
Sulfate 300 100 mg/L 1/19/2013 11:00 TSM EPA 3000  14808-79-8
Total Dissolved Solids (TDS) 39200 100 mg/L 1/23/2013 8.00 SPH SM2540C  CTFID10226
Total Organic Carbon 4240 500 mg/L 2/5/2013 13:20 BTK SM5310C  CTFID10236
Total Suspended Solids (TSS) 2030 20 mg/L 1/22/2013 16:00 IJH SM2540D  CTFID10267
Aluminum, Dissolved ND 0.5 me/L 1/29/2013 19:51 PNM EPA200.7  7429-90-5
Aluminum, Total 19.1 0.5 mg/L 1/22/2013 21:08 MJB EPA2007  7429-90-5
Antimeny, Total 0.0064 0.0050 mg/L 1/22/2013 19:31 MJB EPA 2008  7440-36-0
Arsenic, Total 0.183 0.0050 mg/L 1/22/2013 19:31 MJB EPA2008  7440-38-2
Barium, Total 1.31 0.050 mg/L 1/22/2013 21:08 MJB EPA 2007  7440-39-3
Beryllium, Total ND 0.0050 mg/L 1/22/2013 19:31 MJB EPA 2008  7440-41-7
Calcium, Total 75.4 2.0 mg/L 1/22/2013 21:08 MJB EPA200.7  7440-43-9
Cadmium, Total 0.0034 0.0020 mg/L 1/22/2013 19:31 MIB EPA2008  7440-43-9
Cobalt, Total 0.0120 0.0050 mg/L, 172212013 19:31 MJB EPA200.8  7440-48-4
Chromium, Total 0.0392 0.0050 mg/L 1/22/2013 19:31 MJB EPA2008  7440-47-3
Copper, Total 0.137 0.0100 mg/L 1/22/2013 19:31 MIB EPA200.8  7440-50-3
Iron, Dissolved 0.57 0.20 mg/L 1/29/2013 19:51 PNM EPA 200.7 7439-89-6
[ron, Total 16.7 0.20 mg/L 1/22/2013 21:08 MIB EPA200.7  7439-89-6
Lead, Totat 0.0227 0.0050 mg/L 1/22/2013 19:31 MJB EPA 2008  7439-92-1
Mercury, Total ND 0.0002 mg/L 1/23/2013 12:00 AKL EPA245.1 7439976
Magnesium, Total 35.6 2.0 mg/L 1/22/2013 21:08 MJB EPA 2007  7439-95-4
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Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1300514-04

. ™
Name: Norwest Corporation Sample Date: 1/17/2013 3:00 PM
Sample Site: Red Leaf Receipt Date:  1/18/2013 1:57 PM
Comments: DG-2D Sampler: Norwest
Sample Matrix: Water Project: Water
A
Minimum
Sample Reporting Analysis Analyst Analytical
Parameter Result Limit Units Date/Time Initials Method CASNo.  Flag

Manganese, Dissolved 0.0264 0.0050 mg/L 1/28/2013 14:45 MJB EPA 2008  7439-06-5
Manganese, Tolal 0416 0.0050 mg/L 1/22/2013 19:31 MIB EPA 200.8 7439-96-5
Nickel, Total 0.0459 0.0050 mg/L 1/23/2013 13:22 MIB EPA 200.8 7440-02-0
Potassium, Total 54.1 50 mg/L 1/22/2013 21:08 MIB EPA 200.7 7440-09-7
Selenium, Total 0.0607 0.0050 mg/L 1/22/2013 19:31 MIB EPA 200.8 7782-49-2
Silver, Total ND 0.005 mg/L 1/22/2013 19:31 MJB EPA2008  7440-22-4
Sodium, Total 14000 500 mg/L 1/25/2013 15:48 MIB EPA 200.7 7440-23-5
Thallium, Total ND 0.0020 mg/L. 1/22/2013 19:31 MJB EPA 200.8 7440-28-0
Vanadium, Total 0.0526 0.0050 mg/L 1/22/2013 19:31 MIB EPA 200.8 7440-62-2
Zinc, Total 0.10 0.10 mg/L 1/22/2013 21:08 MIB EPA 200.7 7440-66-6
Gasoline Range
Gasoline Range Organics ND 024 mg/L 1/22/2013 17:15 PE EPA8260B  CTFID10117
Diesel Range Organics ND 5.0 mg/L 1/23/2013 133§ MAH EPA8015B  CTFIDI0069
BETX Compounds
Benzene 0.002 0.002 mg/L. 1/22/2013 17:15 PE EPA 8260B 71-43-2
Ethylbenzenc ND 3.005 mg/L 1/22/2013 17:15 PE EPA §260B 100-41-4
Methyl-tert-butyl ether (MTBE) ND 0.005 mg/L 1/22/2013 17:15 PE EPA 8260B 1634-04-4
Naphthalene ND 0.005 mg/L 1/22/2013 17:15 PE EPA §260B 91-20-3
Toluene 0.003 0.005 mg/L 1/22/2013 17:15 PE EPA 8260B 108-88-3 I
Xylenes, total 0.002 0.005 mg/L 1/22/2013 17:15 PE EPA 3260B 1330-20-7 ]
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Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1300514-05

- ~
Name: Norwest Corporation Sample Date: 1/17/2013 4:20 PM
Sampie Site: Red Leaf Receipt Date:  1/18/2013 1:57PM
Comments: DG-5D Sampler: Norwest
Sample Matrix: Watcr Project: Water
\ =/
Minimum
Sample Reporting Analysis Analyst  Analytical
Parameter Result Limit Units Date/Time Initials Mecthod CAS No. Flag

Caleulations

Hardness as CaCO3 393 13.2 mg/L 1/22/2013 21:12 MIB SM 2340B

Inorganic

Acidity ND 500 mg/L 1/29/2013 13:30 RMC SM 23108
Alkalinity - Bicarbonate (HCO3) 35400 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  71-52-3
Alkalinity - Carbonate (CO3) ND 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  3812-12-6
Alkalinity - CO2 19200 100 mg/L 1/29/2013 10:30 RMC SM2320B 124389
Alkalinity - Hydroxide (OH) ND 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  14280-30-9
Alkalinity - Total (as CaCQ3) 29100 100 mg/L 1/29/2013 10:30 RMC SM2320B  CTFID10279

. Chloride 3100 100 mg/L. 1/19/2013 11:00 TSM EPA 3000  16887-00-6
Conductivity 38900 1 umho/cm 2/1/2013 17:20 IJH EPA 120.1 CTFID10052
Dissolved Organic Carbon 3660 500 mg/L 21/2013 12:00 BCA SM5310C  CIFID10073  A-Dla
Nitrate + Nitrite, Total ND 1.0 mg/L 2/1/2013 11:00 KSL  SM4500NO3-F CTFID10163  A-01
Oil & Grease (HEM) 14 5 mg/L 1/24/2013 10:00 SPH EPA 1664A  CTFID10169
pH 96 0.1 pH Units 1/18/2013 17:00 SPH SM4500H-B  CTFID10187 SPH
Phosphorus, Total as P 14 0.50 mg/L 1/23/2013 20:00 TSM SM 4500 PBSE  7723-14-0
Sulfate 200 100 my/L 171972013 11:00 TSM EPA300.0  14808-79-8
Total Dissolved Solids (TDS) 43500 100 mg/L 1/23/2013 8:00 SPH SM2540C  CTFID10226
Tota! Organic Carbon 3600 500 mg/L 2/5/2013 13:20 BTK SM35310C  CTFID10236
Total Suspended Solids (TSS) 1150 20 mg/L 1/22/2013 16:00 IH SM2540D  CTFID10267
Aluminum, Dissolved ND 0.5 mg/L 1/29/2013 19:55 PNM EPA200,7  7429-90-5
Aluminum, Total 13.1 0.5 mg/L 1/22/2013 21:12 MIB EPA200.7  7429-90-5
Antimony, Tolal 0.0081 0.0050 mg/L 1/22/2013 19:34 MJB EPA2008  7440-36-0
Arsenic, Total 0.153 0.0050 mg/L 1/22/2013 19:34 MIB EPA200.8  7440-38-2
Barium, Total 0.868 0.050 mg/L 1/22/2013 21:12 MIB EPA200.7  7440-39-3
Beryllium, Total ND 0.0050 mg/L 1/22/2013 19:34 MIB EPA200.8  7440-41-7
Calcium, Total 674 2.0 mg/L 1/22/2013 21:12 MIB EPA2007  7440-43-9
Cadmium, Total 0.0048 0.0020 mg/L 1/22/2013 19:34 MIB EPA200.8  7440-439
Cobalt, Total 0.0092 0.0050 mg/L 1/22/2013 19:34 MJB EPA2008  7440-484
Chromium, Total 0.0293 0.0050 mg/L 1/22/2013 19:34 MIB EPA2008  7440-47-3
Copper, Total 0.155 0.0100 mg/L 1/22/2013 19:34 MIB EPA200.8  7440-50-8
Iron, Dissolved 1.02 0.20 my/L 1/29/2013 19:55 PNM EPA200.7  7439-89-6
Iron, Total 15.0 0.20 mg/L 1/22/2013 21:12 MIB EPA200.7  7439-89-6
Lead, Total 0.0140 0.0050 mg/L 1/22/2013 19:34 MIB EPA200.8  7439-92-1
Mercury, Total 0.0003 0.0002 mg/L 1/23/2013 12:00 AKL EPA245.1  7439-97-6
Magnesium, Total 54.4 20 mg/L 1/22/2013 21:12 MIB EPA2007  7439-95-4
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Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1300514-05

i ‘i
Name: Norwest Corporation Sample Date: 1/17/2013 4:20 PM
Sample Site: Red Leal Receipt Date:  1/18/2013 1:57 PM
Comments: DG-5D Sampler: Norwest
Sample Matrix: Water Project: Water
L =
Minimum
Sample Reporting Analysis Analyst Analytical
Parameter Result Limit Units Date/Time Initials Method CASNo.  Flag

Manganese, Dissolved 0.0883 (.0050 mg/L 1/28/2013 14:48 MIB EPA 200.8 7439-96-5
Manganese, Total 0.382 0.0050 mg/L 172212013 19:34 MIB EPA 200.8 7439-96-5
Nickel, Total 0.0406 0.0050 mg/L 1/23/2013 13:24 MIB EPA 200.8 7440-02-0
Potassium, Total 78:2) 50 mg/L 17222013 21:12 MIB EPA 200.7 7440-09-7
Selenium, Totai 0.0621 0.0050 mg/L 1/22/2013 19:34 MIB EPA 200.8 T782-49-2
Silver, Total 0.007 0.005 mg/L 1/22/2013 19:34 MJB EPA 200.8 7440-22-4
Sodium, Total 16200 500 mg/L 1/25/2013 15:52 MJIB EPA 200.7 7440-23-5
Thallium, Total ND 0.0020 mg/L, 1/22/2013 19:34 MJB EPA 200.8 7440-28-0
Vanadium, Total 0.05i7 0.0050 mg/L 172212013 19:34 MJB EPA 200.8 7440-62-2
Zing, Total 0.12 0.10 mg/L 1/22/2013 21:12 MIB EPA 200.7 7440-66-6
Gasoline Range
Gasoline Range Organics ND 0.24 mg/L 1/22/2013 18:11 PE EPA 8260B  CTFID10117
Diesel Range
Diesel Range Organics 78 50 mg/l. 1/23/2013 14:02 MAH EPA 80L5B  CTFID10069
BETX Compounds
Benzene ND 0.002 mg/L 1/22/2013 18:11 PE EPA 8260B 71-43-2
Ethylbenzene ND 0.005 mg/L 112272013 18:11 PE EPA B260B 100-41-4
Methyl-tert-butyl ether (MTBE) ND 0.005 mg/TL 1/22/2013 18:11 PE EPA 8260B  1634-04-4
Naphthalene ND 0.005 mg/L 1/22/2013 18:11 PE EPA B260B 91-20-3
Toluene ND 0.005 mg/L 1/22/2013 18:11 PE EPA8260B  108-88-3
Xylenes, tolal ND 0.005 mg/L 1/22/2013 18:11 PE EPA 8260B 1330-20-7
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Certificate of Analysis
HEMTECH-FORD

LABCORATORIES

Abbreviations

ND = Not detected at the corresponding Minimum Reporting Limit.

1 mg/L = one milligram per liter or 1 mg/Kg = one milligram per kilogram = 1 part per million.
1 ug/L = one microgram per liter or 1 ug/Kg = one microgram per kilogram = 1 part per billion.
L ng/L = one nanogram per liter or 1 ng/Kg = one nanogram per kilogram = 1 part per trillion.

Flag Descriptions

SPH = Sample submitted past method specified holding time.
J = Detecled but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag)
A-0la=The DOC is higher than the TOC in this sample. Reanalysis of the sample verified the results.

A-01 = All 5 samples in this set were first run with nia dilution and all results were ND. The matrix spike did not recover due to matrix interference. The samples
and spike were rerun at a 10X dilution to account for matrix issues.
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CHEMTECH - FORD ANALYTICAL LABORATORY
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MONITORING WELL SAMPLING TASKS AND SCHEDULE
NOVEMBER 8,2012
PAGESOF &

NORWEST

CORPORATION

TABLE 1

Preliminary Water Quality Laboratory Analytes

Analytes

Acidity Hardness Total Suspended Solids
Alkalinity Nitrate + Nitrite Total Dissolved Solids
Chloride Sulfate

Total and Dissolved Metals

Aluminum Iron Silver

Dissolved Aluminum Dissolved Iron Sodium

Antimony Lead Thallium

Arsenic Magnesium Vanadium

Barium Manganese Zinc

Beryllium Dissolved Manganese

Cadmium Mercury

Calcium Nickel

Chromium Potassium

Cabalt Phosphorous

Copper Selenium

Age

H; and O, Ratios

Organics

Total Organic Carbon (TOC)

Dissolved Organic Carbon (DOC)

0il and Grease

Total Petroleum Hydrocarbons (TPH)

Benzene, Toluene, Ethylbenzene, and Xylene Aromatic compounds (BTEX)

Additional compounds that could be sampled for, if required:

Qil Range Organics (ORQ)




(‘ CHEMTECH-FORD LABORATORIES

CHEMTECH-EORD Sample Receipt Checklist

LABORATORIES

LabiD#: ()05 )<} Delivery Method: (ico one)
UPSs FedEX USPS
Sample(s) sealed: Yes@ £ S § @ Courier  Chemtech
Appropriate cmtalner!presef;ﬁ,:‘Ye..s No g‘ g % '
- AHHHEE
Temperature c° $[5(2|5|8|5| [Comments:
e ] | % g § Oy R85O /}zLdméérﬂ/éfQS
% L
ILI;: ?r:t:: {pm';:ut:l:n) g E E § E ; 04"‘ ﬂS et~ 2 — AJ#{CS
v [or-a3 | A0 | — X Vinsed in et
2 &), Qel2 X Lot
) N |esT X
s e 37 X
: (1782 L X
6 (:-; — Ll L 4= }(___BJ:.D—a
5. : ms
: L-3 |924 X Ansper 7@%

77-3 |24/

ol A7 T

10 O D42

1 AN 153998 Bottle Type

12 .y [ Plastic Glass

13 }’rl.' i e A- Plaslic Unpreserved D. 625 (Naz5;0)

14 (/:', _ B- Miscellaneous Plaslic G- Glass Unpreserved
15 LL"/ -3 ff:_)ﬂ[ C- Cyanide Qt (NaOH) H- HAAs (NH,CI)

16 771 -2 C’j 55 F- Sulfide Ot (NaOHZn Acetale) |J- 50B/515/525 (Na,SO)
| £ 5 ﬂéf M- Metals Pint (HNOy) O- Ol & Grease (1:1 HCI)
18 O 62' Z,Z—,?:"..-— N- Nutrienl Pint (H;50,) P. Phenols (H;S0.)}

18 N C({ 3 ’? R- Radiological Gallon (HNO,)  [T-  TOC/TOX (H,PO,)
20 1 our S- Sludge CupsTubs U- 531 (MCAA, Na;5,0,)
21 yh2— — Q- Plastic Bags V- 524(THMs {Ascorbic Acid)
22 t'_:? E- ColilamvEcall W- 8260 (1:1 HGI)

23 L’U'I - _-3 C? pr Additional Volumes X- Vial Unpreserved

24 71-3 ‘7:‘3’3 Q- quart 1/2pt- half pint Y- 8241504 (Na;5;0)
25 P- pint 1/2- half gallen Z- Miscellaneous Glass




CHEMTECH-FORD

LABORATQORIES

2/6/2013

Work Order: RULGYE!

Norwest Corporation
Attn: Tom Suchoski
. 136 East South Temple, 12th Floor
Salt Lake City, UT 84111

Client Service Contact: Linda Danlels 801.262.7299

The analyses presented on this report were performed in accordance with the
National Environmental Laboratory Accreditation Program (MELAP) unless
noted in the comments, flags or case narrative. If the report is to be used for
regulatory compliance, it should be presented in its entirety, and not be

altered.
Approved By: W——
Dave Gayer, Lahnrﬂry Director
. 100 South Stratier Straet Murray, Utah 84107 B01.262.7299 Main 801.262.7378 Fax weww.chemtechford.com
Serving the Intermountain West since 1953




Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1300674-01

s "\
Name: Narwest Corporation Sample Date:  1/24/2013 12:15 PM
Sample Site: Red Leaf Receipt Date:  1/25/2013 12:00 FM
Comments: UG-1d Sampler: Ciient
Sample Matrix: Water Project: Water
\_ J
Minimum
Sample Reporting Analysis Analyst Analytical
Parameter Result Limit Units Date/Time Initials Method CAS No. Flag

Calculations
Hardness as CaCO3 169 26.5 meg/L 2/1/2013 11:18 PNM SM 2340B

Inorganic

Acidity ND 50.0 mg/L 1/29/2013 13:30 RMC SM 2310 B
Alkalinity - Bicarbonate (HCO3) 33700 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  71-52-3
Alkalinity - Carbonate (CO3) ND 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  3RI2-32-6
Alkalinity - CO2 19500 10.0 meg/L 1/29/2013 10:30 RMC SM2320B  124-38-9
Alkalinity - Hydroxide (OH) ND 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  14280-30-9
Alkalinity - Total (as CaCO3) 27700 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  CTFID10279
. Chloride 10600 200 mg/LL 1/27/2013 7:00 TSM EPA 3000  16887-00-6
Conductivity 52200 1 umho’cm 2/1/2013 17:20 ITH EPA 120.1  CTFID10052
Dissolved Organic Carbon 2560 500 mg/L. 2/1/2013 12:00 BTK SM 5310 C CTFID 10473
Nitrate + Nitrite, Total ND 1.0 mg/L 2/1/2013 11:00 KSL  SM 4500 NO3-F CTFIDI0L63 A-01
Oil & Grease (HEM) ND 5 mg/T. 1/30/2013 10:00 SPH EPA [664A  CTFIDI0L69
pH 9.3 0.1 pH Units 1/25/2013 14:00 SPH SM4500 H-B  CTFID10187 SPH
Phosphorus, Total as ? 12 0.50 mg/L 1/27/2013 13:00 TSM  SM 4500 PBSE  7723-14-0
Sulfate 200 100 mg/L 1/26/2013 9:00 TSM EPA300.0  14808-79-8
Total Dissolved Solids (TDS) 52800 100 mg/L 1/28/2013 13:00 SPH SM2540C  CTFID10226
Total Organic Carbon 2560 500 mg/L 2/5/2013 13:20 BTK SM 5310C CTFID10236
Total Suspended Solids {TSS) 182 20 mg/L 1/29/2013 0:00 UH SM2540D  CTFID10267
Aluminum, Dissolved ND 1.0 mg/L 1/30/2013 16:56 PNM EPA200.7  7429-90-5
Alyminum, Total ND 1.0 mg/L 2/1/2013 11:18 PNM EPA200.7  7429-90-5
Anlimony, Total ND 0.0050 mg/L 2/1/2013 11:10 MJB EPA2008  7440-36-0
Arsenic, Total 0.224 0.0050 mg/L 2/1/2013 11:10 MIB EPA200.8  7440-38-2
Barium, Total 221 0.100 mg/L. 2/1/2013 11:18 PNM EPA200.7  7440-39-3
Beryllium, Total ND 0.0050 mg/L 2/1/2013 11:10 MIB EPA200.8  7440-41-7
Calcium, Total 5.2 4.0 mg/L. 2/1/2013 11:18 PNM EPA200.7  7440-43-9
Cadmium, Total 0.0281 0.0020 mg/L 2/1/2013 11:10 MIB EPA200.8  7440-43-9
Cobalt, Total ND 0.0050 mg/L 2/1/2013 11:10 MIB EPA200.8  7440-48-4
Chromiumn, Total 0.0105 0.0050 mg/L 2/1/2013 11:10 MIB EPA200.8  7440-47-3
Copper, Total 0.0593 0.0100 mg/L 2/1/2013 11:10 MIB EPA200.8  7440-50-8
Tron, Dissolved 1.04 Q.40 mg/L 1/30/2013 16:56 PNM EPA 200.7 7439-89-6
Iron, Total 115 040 mg/L. 2/1/2013 11:18 PNM EPA200.7  7439-89-6
Lead, Total ND 0.0050 mg/L 2/1/2013 11:10 MJB EPA200.8  7439-92-1
Mercury, Total ND 0.0002 mg/L 1/28/2013 12:45 AKL EPA245.1  7439-97-6
Magnesium, Total 379 40 mg/L 2/1/2013 11:18 PNM EPA200.7  7439-95-4
Wiy charmtachtord aom Page 2 of 8 6100 South Stratler

Murray, UT 84107

MainReport-no swir rpt 801-262-7298 Office




HEMTECH-FORD

LABORATORIES

Certificate of Analysis

Lab Sample No.: 1300674-01

~
Name: Norwest Corporation Sample Date:  1/24/2013 12:15 PM
Sample Site: Red Leaf Receipt Date:  1/25/2013 12:00 PM
Comments: UG-1d Sampler: Client
Sample Matrix: Water Project:  Water
J
Mipimum
Sample Reporting Analysis Analyst Analytical
Parameter Result Limit Units Date/Time Initials Method CAS No. Flag
Manganese, Dissolved 0.169 0.0050 mg/L 2/1/2013 13:00 MJB EPA 200.8 7439-96-5
Manganese, Total 0.177 0.0050 mg/L 2/1/2013 11:10 MIB EPA 200.8 7439-96-5
Nickel, Total 0.0286 0.0050 mg/L 2/1/2013 11:10 MIB EPA2008  7440-02-0
Potassium, Total 43.8 10.0 mg/L 27172013 11:18 PNM EPA 200.7 7440-09-7
Selenium, Total 0.360 0.0050 mg/L 2/1/2013 11:10 MIB EPA2008  7782-49-2
Silver, Total 0.093 0.005 mg/L 2/1/2013 11:10 MIB EPA 200.8 7440-22-4
Sodium, Total 20000 10.0 mg/L 2/1/2013 11:18 PNM LPA 200.7 7440-23-5

Thallium, Total
Vanadium, Total
Zinc, Total

0.0020 mg/L 2/1/2013 1t:10 MIB
0.0050 mg/L 2/1/2013 11:10 MJB
0.20 mg/L 2/1/2013 11:18 PNM

EPA 200.8 7440-28-0
EPA 200.8 7440-62-2
EPA 200.7 7440-66-6

Gasoline Range Organics ND

Diesel Range

Diesel Range Organics ND

BETX Compounds

5.0 m/L 173172013 10:11 RB

EPAR260B  CTFID10117

EPA 8015B  CTFID10069

Benzene 0.003 0.002 mg/L 1/29/2013 13:36 PE EPA8260B  71-43-2
Ethylbenzene ND 0.005 mg/L 17292013 13:36 PE EPA8260B  100-41-4
Methyl-tert-buty! cther (MTBE) ND 0.005 mg/L 1/29/2013 13:36 PE EPA8260B  1634-04-4
Naphthalene ND 0.005 mg/L 1/29/2013 13:36 PE EPA 8260B 91-20-3
Toluene 0.017 0.005 mg/L 1/29/2013 13:36 PE EPA 8260B  108-88-3
Xylenes, total 0.002 0.005 mg/L 172972013 13:36 PE EPAR260B  1330-20-7 |

wwi chamiachiond cor Page 3cf8 8100 South Stratier

MainReport-no surr.rpt

Murray, UT 84107

801-282-7299 Office




Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lah Sample No.: 1300674-02

s ~
Name: Norwest Carporation Sample Date:  1/24/2013 12:15 PM
Sample Site: Red Leaf Receipt Date:  1/25/2013 12:00 PM
Comments: UG-1d DUP Sampler: Client
Sample Matrix: Water Project: Water
%, =,
Minimum
Sample Reporting Analysis Analyst Analytical
Parameter Result Limit Uiniis DateiTime Initials Method CAS No. F]ag

Calculations

Hardness as CaCO3 169 6.5 mg/L 2/1/2013 11:22 PNM SM 2340B
Acidity ND 50.0 mg/L 172972013 13:30 RMC SM2310B
Alkalinity - Bicarbonate (HCO3) 33700 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  71-52-3
Alkalinity - Carbonate (CO3) ND 10.0 mgL 1/29/2013 10:30 RMC SM2320B  3812-32-6
Alkalinity - CO2 12400 10.0 mg/L 1/29/2013 10:30 RMC SM2320B  124-38-9
Alkalinity - Elydroxide (OH) ND 10.0 mg/l. 1/29/2013 10:30 RMC SM2320B  14280-309
Alkalinity - Total (as CaCO3) 27600 10.0 mg/LL 1/29/2013 10:30 RMC SM2320B  CTFID10279

. Chloride 10700 200 mg/L 1/27/2013  7.00 TSM EPA300.0  16887-00-6
Conductivity 52400 1 umho/cm 2/1/2013 17:20 IH EPA120.1  CTFID10052
Dissolved Organic Carbon 2520 500 mg/L 2/1/2013 12:00 BTK SMS310C  CTFID10073
Nitrate + Nitrite, Total ND 1.0 mg/l. 2/1/2013 11:00 KSL  SM4500NO3-F CTFID10163 A-01
Oil & Grease (HEM) ND 5 mg/L 1/30/2013 10:00 SPH EPA 1664A  CTFID10169
pH 9.3 0.1 pH Units 1/25/2013 14:00 SPH SM4500H-B CTFID10187 SPH
Phosphorus, Total as P 12 0.50 mg/L 1/27/2013 13:00 TSM  SM 43500 PBSE 7723-14-0
Sulfate 200 100 mg/L 1/26/2013 9:00 TSM EPA3000  14308-79-8
Total Dissalved Solids (TDS) 53700 100 mgiL 1/28/2013 13:00 SPH SM2540C  CTFID10226
Total Organic Carbon 2540 500 mg/L 2/5/2013 13:20 BTK SM5310C  CTFID10236
Total Suspended Solids (TSS) 216 20 mg/L 1/29/2013  0:00 UH SM2540D  CTFID10267
Aluminum, Dissolved ND 1.0 mg/L 1/30/2013 17:00 PNM EPA 2007  7429-90-5
Aluminum, Total ND 1.0 mg/L 2/1/2013 11:22 PNM EPA200.7  7429-90-5
Antimeny, Total ND 0.0050 mgiL 2/172013 11:13 MJB EPA 2008  7440-36-0
Arsenic, Total 0.229 0.0050 mg/L 2/172013 11:13 MJB EPA200.8  7440-38-2
Barium, Total 2.19 0.100 mg/L 2/1/2013 11:22 PNM EPA 2007 7440-39-3
Beryllivm, Total ND 0.0050 mg/L 2/1/2013 11:13 MJB EPA200.8  7440-41-7
Calcium, Total 5.1 40 mg/L 2/122013 11:22 PNM EPA2007  7440-43-9
Cadmium, Total 0.0317 0.0020 mg/L 2112013 11:13 MIB EPA200.8  7440-43-9
Cobalt, Total ND 0.0050 mg/L 2172013 11:13 MJB EPA200.8  7440-484
Chromium, Total 0.0113 0.00350 mg/L. 2/172013 11:13 MJB EPA2008  7440-47-3
Copper, Total 0.0941 0.0100 mg/L 2/1/2013 11:13 MIB EPA200.8  7440-50-8
Iron, Dissolved 1.08 0.40 mg/L 1/30/2013 17:00 PNM EPA200.7  7439-89-6
Tron, Total 116 040 mg/lL 2/1£2013 11:22 PNM EPA2007  7439-89-6
Lead, Total ND 0.0050 mg/L 2/12013 113 MIB EPA2008  7439-92-]
Mercury, Total ND 0.0002 mg/L 1/28/2013 12:45 AKL EPA245.1  7439-97-6
Magnesium, Total 8.0 4.0 mg/L 2/1/2013 11:22 PNM EPA2007  7439-95-4

wwea Cheminehinm e Page 4 of 8 6100 South Stratler

Murray, UT 84107

MainReport-no surr.rpt 801-262-7289 Office




Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1300674-02

s ™
Name: Norwest Corporation Sample Date:  1/24/2013 12:15 PM
Sample Site: Red Leaf Recelpt Date: 1/25/2013 12:00 PM
Comments: UG-1d DUP Sampler: Client
Sample Matrix: Water Project:  Water
o 7
Minimum
Sample Reporting Analysis Analyst Analytical
Parameter Result Limit Units Date/Time Initials Method CAS Na. Flag

Metals
Manganese, Dissolved 0.0768 0.0050 mg/L 2/1/2013 13:00 MIB EPA 200.8 7439-96-5
Manganese, Total 0.180 0.0050 mg/L 2/1/2013 11:13 MIB EPA 200.8 7439-96-5
Nickel, Total 0.0292 0.0050 mg/L 2/1/2013 11:13 MIB EPA 200.8 7440-02-0
Potassium, Total 439 10.0 mg/L 2/1/2013 11:22 PNM EPA 200.7 7440-09-7
Selenium, Total 0.363 0.0050 mg/L 2/1/2013 11:13 MIB EPA 200.8 7782-49-2
Silver, Total 0.099 0.005 mg/L 2/1/2013 11:13 MIB EPA 200.8 7440-22-4
Sodium, Total 19900 10.0 mg/L 2/1/2013 11:22 PNM EPA 200.7 7440-23-5
Thallium, Total ND 0.0020 mg/L 2/1/2013 11:13 MIB EPA 200.8 7440-28-0
Vanadium, Total 0.0396 0.0050 mg/L. 2/1/2013 11:13 MJB EPA 200.8 7440-62-2
Zing, Total ND 0.20 mg/L 2/1/2013 11:22 PNM EPA 200.7 7440-66-6
Gasoline Range
Gasoline Range Organics ND 0.24 mg/l 1/29/2013 14:05 PE EPA 8260B CTFID10It7
Diesel Range
Diesel Range Organics ND 5.0 my/L 1/31/2013 10:38 RB EPA 8015B CTFID10069
BETX Compounds
Benzene 0.003 0.002 mg/L 1/29/2013 1405 PE EPA 82608 71-43-2
Ethylbenzene ND 0.005 meg/L 1/29/2013 14:05 PE EPA 8260B 100-41-4
Methyl-tert-butyl ether (MTBE) ND 0.005 mg/L 1/29/2013 14.05 PE EPA 8260B 1634-04-4
Naphthalene ND 0.005 mg/L. 1/29/2013 14:05 PE EPA 8260B  91-20-3
Toluene 0016 0.005 mg/L 1/29/2013 14.05 PE EPA 8260B 108-88-3
Xylenes, total ND 0.005 mg/L 1729/2013 14:08 PE EPA 8260B 1330-20-7

wwik. chemtachlond.com Page 5 of 8 6100 South Stratler
Murray, UT 84107
MainRepaort-no surr.rpl 801-262-7289 Office




Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1300674-03

i B
Name: Norwest Corporation Sampfle Date: 1/24/2013 2:20 PM
Sample Site: Red Leaf Receipt Date:  1/25/2013 12:00 PM
Comments: DG-1d Sampfer: Client
Sample Matrix: Water Project:  Water
o J
Minimum
Sample Reporting Analysis Analyst Analytical
Parameter Result Limit Units Date/Time Initials Method CASNo.  Flag

Caleulations
Hardness as CaCQO3 162 265 mg/lL 2/1/2013 11:26 PNM SM 2340B

Inorganic

Acidity ND 50.0 mg/L 1/29/2013 13:30 RMC SM2310B
Alkalinity - Bicarbonate (HCO3) 14100 100 mg/L. 1/29/2013 10:30 RMC SM2320B  71-52-3
Alkalinily - Carbonate {(CO3) ND 100 mg/L 1/2912013 10:30 RMC SM2320B 3812326
Alkalinity - CO2 9180 100 mg/L. 1/29/2013 10:30 RMC SM23208  124-38-9
Alkalinity - Hydroxide (OH) ND 100 mg/L 1/29/2013 10:30 RMC SM2320B  14280-30-9
Alkalinity - Total (as CaCO3) 11600 100 mg/L 1/29/2013 10:30 RMC SM2320B  CTFID10279
Chloride 6500 100 mg/L 172612013 9:00 TSM EPA300.0  16887-00-6
Conductivity 32300 1 umho/em 2/1/2013 17:20 JH EPA 120.1  CTFIDI10052
Dissolved Organic Carbon 3080 500 mg/L 2/1/2013 12:00 BTK SM5310C  CTFID10073
Nitrate + Nitrite, Total ND 0.1 mg/L 2/1/2013 11:00 KSL  SM4500 NO3-F CTFIDI0163  A-0l
Oil & Grease (HEM) 7 5 mg/L 1730/2013 10.00 SPH EPA1664A  CTFID10169
pH 9.0 0.1 pH Units 1/25/2013 14:00 SPH  SM4500H-B CTFIDI0I87 SPH
Phosphorus, Total as P 44 0.50 mg/L 1/27/2013 13:00 TSM  SM4500 PBSE 7723-14-0
Sulfate 500 100 mg/L 1/26/2013  9:00 TSM EPA300.0  14B08-79-8
Total Dissolved Solids (TDS) 30300 100 mg/L 1/28/2013 13:00 SPH SM2540C  CTFID10226
Total Organic Carbon 3090 500 mg/L 2/5/2013 13:20 BTK SM5310C  CTFIDI0236
Total Suspended Solids (TSS) 212 20 mg/L 1/29/2013 0:00 H SM2540D  CTFID10267
Aluminum, Dissolved ND 1.0 mg/L 113072013 17:24 PNM EPA200.7  7429-90-5
Aluminum, Total ND 1.0 mg/L. 2/1/2013 11:26 PNM EPA200.7  7429-90-5
Antimony, Total ND 00050 mg/L 2/1/2013 11:17 MIB EPA200.8  7440-36-0
Arsenic, Total 0.178 0.0050 mg/L 2/1/2013 11:17 MIB EPA200.8  7440-38-2
Barium, Total 110 0.100 mg/L 2/1/2013 11:26 PNM EPA200.7  7440-39-3
Beryllium, Total ND 0.0050 mg/L 2/1/2013 11:17 MJB EPA200.8  7440-41-7
Calcium, Total 44 40 mg/L 2172013 11:26 PNM EPA200.7  7440-43-9
Cadmium, Total 0.0053 0.0020 mg/L 12013 11:17 MIB EPA2008  7440-43-9
Cobalt, Total ND 0.0050 mg/L 2172013 11:17 MIB EPA200.8  7440-48-4
Chromium, Total 0.0109 0.0050 mg/L 2/1/2013 11:17 MIB EPA2008  7440-47-3
Copper, Total 0.049% 0.0100 mg/L 2172013 11:17 MJB EPA200.8  7440-50-8
Iron, Dissolved ND 0.40 mg/L 1/30/2013 17:24 PNM EPA200.7  7439-89-6
Iron, Total ND 040 mg/L 2172013 11:26 PNM EPA200.7  7439-89-6
Lead, Total ND 0.0050 mg/L 2172013 11:17 MIB EPA 2008  7439-92-1
Mercury, Total 0.0002 0.0002 mg/L. 1/28/2013 12:45 AKL EPA245.1  7439-97-6
Magnesium, Total 36.7 40 mg/L 21172013 11:26 PNM EPA200.7  7439-954
www, chemntechford. com Page 6 of § 6100 South Stratler

Murray, UT 84107
MainRepart-no surr rpt 801-262-7289 Office




Certificate of Analysis
HEMTECH-FORD

LABORATORIES

Lab Sample No.: 1300674-03

- ™
Name: Norwest Corporation Sample Date:  1/24/2013 2:20 PM
Sample Site: Red Leaf Receipt Date:  1/25/2013 12:00 PM
Comments: DG-1d Sampler: Client
Sample Matrix: Water Project:  Water

~
L

Minimum
Sample Reporting Analysis Analyst Analytical
Parameter Result Limit Units Date/Time Initials Method CAS No. Flag
Manganese, Dissolved ND 0.0050 mg/L 2/1/2013 13:00 MIB EPA 200.8 7439-96-5
Manganese, Total 0.0769 0.0050 mg/L 2/1/2013 11:17 MlB EPA 200.8 7439-96-3
Nickel, Total 0.0127 0.0050 mg/L 2/1/2013 11:17 MJB EPA 200.8 7440-02-0
Potassium, Total 293 10.0 mg/L. 2/1/2013 11:26 PNM EPA 200.7 7440-09-7
Selenium, Total 0.136 0.0050 mg/L 2/1.2013 11:17 MIB EPA 200.8 7782-49-2
Silver, Total 0015 0.005 mg/l. 2/1/2013 11:17 MIB EPA 200.8 7440-22-4
Sodium, Total 9870 10.0 mg/L 2/1/2013 11:26 PNM EPA 200.7 7440-23-5

Thallium, Total ND
Vanadium, Total
Zing, Total ND

MIB
MJB

EPA 200.8
EPA 200.8
EPA 200.7

7440-28-0
7440-62-2
7440-66-6

0.0020
0.0050
0.20

2/172013 1117
2/1/2013 11:17
2112013 11:26

mg/L
mg/L
mg/L.

Gasoline Range

L)
r!-- l

Gasoline Range Organics ND 1/29/2013 14:33 PE EPA8260B  CTFID10117

Diesel Range

Diesel Range Organics 6.7 5.0 1/31/2013 11:05 RB EPA 8015B  CTFID10069

BETX Compounds

Benzene 0.002 0.002 mg/L 1/29/2013 14:33 PE EPA 8260B  71-43-2
Ethylbenzene ND (.005 mg/L 1/29/2013 14:33 PE EPA 8260B 100-41-4
Methyl-tert-butyl ether (MTBE) ND 0.005 mg/L. 1/29/2013 14:33 PE EPA 8260B 1634-04-4
Naphthalene ND 0.005 mg/l 1/29/2013 14:33 PE EPA 8260B  91-20-3
Toluene 0.036 0.005 mg/L 1/29/2013 14:33 PE EPA 8260B 108-88-3
Xylenes, total ND 0.005 mg/L, 172972013 14:33 PE EPA 8260B 1330-20-7
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Certificate of Analysis

HEMTECH-FORD

LABORATORIES

Abbreviations

ND = Not detected at the corresponding Minimum Reporting Limit.

1 mg/L. = one milligram per liter or 1 mg/Kg = one milligram per kilogram = 1 part per million,
1 ug/L = one microgram per liter or { ug/Kg = one microgram per kilogram = 1 part per billion.
| ng/L. = one nanogram per liter or | ng/Kg = one nanogram per kilogram = 1 part per trillion.

Flag Descriptions

SPH = Sainple submilted past method specified holding time.
J = Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag).

A-01 = All 5 samples in this set were first run with no dilution and all results were ND. The matrix spike did not recover due to matrix interference. The samples
and spike were rerun at a 10X dilution to account for matrix issues.

www chemtechford com Fage B ol 8 8100 South Stratler

Murray, UT 84107
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CHEMTECH - FORD ANALYTICAL LABORATORY

CHAIN OF CUSTODY
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N O RW ES MONITORING WELL SAMPLING TASKS AND SCHEDULE
T NOVEMBER 8, 2012

CORPORATION PAGESOF5S

TABLE 1

Preliminary Water Quality Laboratory Analytes

Analytes

Acidity Hardness Total Suspended Solids
Alkatinity Nitrate + Nitrite Total Dissolved Solids
Chloride Sulfate

Total and Dissolved Metals

Aluminum Iron Silver
Dissolved Aluminum Dissolved Iron Sodium
Antimony Lead Thallium
Arsenic Magnesium Vanadium
Barium Manganese Zinc
Beryllium Dissolved Manganese

. Cadmium Mercury
Calcium Nickel
Chromium Potassium
Cobalt Phosphorous
Copper Selenium
Age
H; and O, Ratios
Organics

Total Organic Carbon (TOC)
Dissolved Organic Carbon (DOC)

Oil and Grease
Total Petroleum Hydrocarbons (TPH)
Benzene, Toluene, Ethylbenzene, and Xylene Aromatic compounds (BTEX)

Additional compounds that could be sampled for, if required:

Oil Range Organics (ORO)




‘ CHEMTECH-FORD LABORATORIES
Sample Receipt Checklist

CHEMTECH-FORD

l LABORATCORIES

Lab ID #: (Glo ¥l Delivery Method: (circie one)
UPS FedEX UsPs
Sample(s) sealod: Yos ﬁﬁ;:‘ S 2 @ Courier Chemtech
Appropriate :ontaintr.'pruurﬂ"'j:r;"'l No E a ‘g
SHHAE
o £|8]E
Temperature 5 c* ;s ‘g s |2 g CogTEntS:
i2is R | 7 @O L compec
Lab Bottle Lot# |5 g § HEE
ID # Type | esevare) | 5| £ |8 |35 |2
1| Ol AS 2
2 (= (2779 %
3 o s - o
4 vivi__ | 9572
5 AJ 95 )
6 G
r =0 | g4
. 8 wWir2 | a2)
9 o2 AR 2
10 H AL
11 N gs2 Bottle Type
12 b, U2 Plastic Glass
13 AJ C\:;la\ A- Plaslic Unpresarved D- 625 (Na;5;04)
14 (¥ B- Miscellaneous Piastic G- Glass Unpreserved
15 "['_‘l:""_’;: G | C- Cyanide Qt (NaCH) H-  HAAs (NHCI)
16 {2 )5 G | F- Sulfide Qt (NaOH/Zn Acetate) |J-  508/516/525 (Na,504)
17 52 A 2 M- Metals Pint (HNO;) 0- Oil & Grease (1:1 HCI)
18 o G2 M- Nutrient Pint {H;S04) P- Phenols (H;S0,)
19 (4% AN R- Radiological Gallon (HND;) [T~ TOC/TOX (HsPO.)
20 (~1 asd S- Sludge Cups/Tubs U~ 531 (MCAA, Na;3;0,)
21 A/ 939 Q- Pastic Bags V. 524/THMs (Ascorblc Acid)
23 {r E- Coliform/Ecoll W- B260 (1:1 HCI)
23 T \~ j ( o | Additional Volumes X- Viel Unpreserved
24 L ~, Gl \ Q- quart 1/2pt- half pint Y- 624504 (Na;5;0.)
P- pint 1/2- half gallon Z- WMiscellanieous Glazs

o




Appendix G

Water Sample
Stable Isotope Analyses




NORWEST REDaf

URcE

. 136 EAST SOUTH TEMPLE, 12™ FLooRr
SALT LAKE CiTY, UTAH 84111 USA
TeL: (801) 539-0044 Fax: (801)539-0055

MEMORANDUM
To Bob Bayer (JBR) and Jay Vance (Red Leaf) Project # 187-29
From Tom Suchoski Doc #
CC: John Imse, Shawn Packard Date 2122113
Subject Water Age — Preliminary Evaluation

Samples of formation water from piezometers and a recent snow melt sample were
submitted for stable water isotope analysis. The analyses suggest the formation water
originated in warmer times than the snow sample, and that the former is therefaore quite
old, which is consistent with stagnant and discontinuous pockets of formation water
rather than groundwater flow in an aquifer.

Three formation waters from a portion of the Parachute Member of the Green River
Formation were sampled in Dec 2012 and Jan 2013 by pump and submitted to

. Isotech Labs for analysis of various water quality parameters in Attachment A and stable
water isotopes. Figure 1 shows the locations of the sample points. Details of the
piezometers are presented in the Drilling Report prepared by Norwest (2013). A fresh
snow sample was collected at a location beside the road at the SW comner of Section 36,
T 135S R22E, on January 31, 2013, at an elevation of about 6600 ft amsl. Table 1 gives
pertinent sample information.

Table 1
Sample Points and Data
Collection . TDS 18 2
Sample ID Method Location (mg/l) 50 oH
Piezometer H-1 -
H-1 Pump above the A-groove 9,020 -13.87 -110.9
Piezometer DG-4s —
DG-4s Pump above the A-groove 58,600 -14.87 -116.2
Piezometer DG-4s —
DG-5s Pump above the A-groove 20,600 -13.36 -108.2
SM-1 Snow Melt | SW/4 S;ZSS' T3S, | 200+ | -1804 | -1457

*Estimated from EC Value

SALT LAKE CiTY / CALGARY / DENVER / VANGOUVER / EVANSVILLE / GRAND JUNCTION / CHARLESTON WV / PITTSBURGH
WWW.NORWESTCORP.COM




Re: PrRoOJECT 187-29 — WATER AGE-PRELIMINARY EVALUATION
FEBRUARY 22, 2013
PAGE 20F 5

Craig (1961) discovered that the ratios of minor stable isotopes of hydrogen and oxygen
in water express global patterns due to evaporation and cendensation, which has been
widely used since to assess paths in the hydrological cycle. The isotopic composition of
seawater, the ratios of the stable isotopes of hydrogen (H and H or deuterium) and
oxygen (*®0 and '®0), is approximately uniform around the globe at present, though the
ratios have varied in geological time. Evaporation off the ocean or source water body
surface creates water vapor, as a result of kinetic and equilibrium processes, the stable
isotope ratios found in the water vapor within the atmosphere are isotopically the same
as the seawater. The process of differential evaporation or condensation of isotope
ratios is called “fractionation”. As the airmass moves away from the ocean or source
water body, when vapor in a cloud condenses the liquid is enriched in the heavier
isotopes and the remaining vapor becomes isotopically “lighter”. Progressive “rain-out”
makes the rain or snow fall from a cloud as it moves inland and up in elevation “lighter”.
Temperatures in the evaporative and condensing environments (the latitude of origin
and the elevation of the cloud) affect the vapor pressure differences and the amount of
fractionation these processes cause. Craig (1961) discovered a global meteoric water
line (GMWL) generalizing water isotopic composition for the world; local meteoric water
lines (LMWL) have been developed by numerous workers specific to regions with
particular weather patterns.

Once water enters the subsurface the processes of evaporation and condensation

. cease and water isotopic signature is generally considered “locked”. This means that
isotopic ratios or signatures of waters remain the same and can be used to determine if
two water samples come from the same source or that waters can often be traced along
flow paths from points of infiltration. Also, water samples can be evaluated to indicate
whether two water samples occurred from similar climatic regimes.

Figure 2 shows the water isotopic analyses for the four Seep Ridge samples. The values
on the axes express the ratio of the heavier isotope to the lighter, and relative to a
standard (“VSMQO”) which approximates modern seawater. The GMWL and a local line
from the region are plotted, and show the characteristic slope of approximately 8, due to
’H fractionating eight times as much as '®0 on average in the precipitation cycle. The
composition of water in an airmass is pushed left along this line from its starting point
near zero (with some shift at the origin due to evaporation taking place off the sea at
varying air humidity) by progressive “rain-out” making the remaining vapor isotopically
“lighter”.

No LMWL has been determined for the Uinta Basin, but the Bear River Range (“BRR”)
line shown on the figure as a surrogate from northern Utah and southeast Idaho (USGS,
2004) is similar to the GMWL. The Uinta Basin weather pattern is not dissimilar to the
Bear River Range and northern Utah.

il RED/eaf




Re: PRrROJECT 187-29 — WATER AGE-PRELIMINARY EVALUATION
FEBRUARY 22, 2013
PAGE3 OF B

All of the four samples are below the BRR and GMWL, indicating the waters either did
not follow the local MWL or they were partially evaporated. The partial evaporation
reverses the trend down the LMWL as lighter water is lost to vapor, but the slope of the
reversal is less than that of the GMWL because of kinetic effects of diffusion. The
composition of the remaining water therefore follows a (temperature and humidity
dependent) path something like the blue arrow in Figure 2 (suggesting sample DG-4s
migrated off the modern LMWL by evaporation). In fact, the three formation waters
would appear to all show the same trend and define a different MWL than the modern
one. This is shown by the line labeled SR MWL on the figure.

The main conclusion to be drawn from the results is that the modern snow, which is
partly evaporated in melting off the LMWL, is much lighter than the three formation
waters. This, and the possibility the formation waters belong to a different MWL from
warmer times, suggest the formation waters are not recently infiltrated water. Likely the
waters are much older and possibly belong to a time sequence that had a markedly
different climate and elevation.

. REFERENCES:
Craig, H., 1961 Isotopic variations in meteoric waters: Science, v. 133, p. 1,702—1,703.

USGS, 2004. Development of a Local Meteoric Water Line for Southeastern idaho,
Western Wyoming, and South-Central Montana. U.S. Geological Survey, Scientific
Investigations Report 2004-5126, Prepared in cooperation with the U.S. Department Of
Energy, Idaho Falls, Idaho, October 2004
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Preliminary Water Quality Laboratory Analytes

Analytes

Acidity Hardness Total Suspended Solids
Alkalinity Nitrate + Nitrite Total Dissolved Solids
Chloride Sulfate

Total and Dissolved Metals

Aluminum Cobalt Nickel

Dissolved Aluminum Copper Potassium

Antimony Iron Phosphorous

Arsenic Dissolved Iron Selenium

Barium Lead Silver

Beryllium Magnesium Sodium

Cadmium Manganese Thallium

Calcium Dissolved Manganese Vanadium
. Chromium Mercury Zinc

Age

H and O Isotope Ratios

Organics

Total Organic Carbon (TOC)

Dissolved Organic Carbon (DOC)

Diesel Range Organics (DRO)

Gasoline Range Organics (GRQ)

Total Petroleum Hydrocarbons (TPH)

Benzene, Toluene, Ethylbenzene, and Xylene Aromatic compounds (BTEX)

NORWEST patr

NEROURCES 'NC
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. ACR Steel Sales, L1LC
PO Box 150, Valley Park, MO, 63088 « (636) 517-1420

Specifications for material supplied to Red Leaf Rescurces.
Delivered to Tinhorns Are Us, Tuttle, OK 11/03/2011

Hot Roll Black Steel

.058 x 27.250" x coil
Weight: 9,360 Ibs (2 coils)
CS Type B

Pickled Dyy

Temper Rolled

Heat Number: 41125790
Chemical Properties

C Mn |P S Al Si Cu | Ni Cr |Mo |V Cb |Ti N

06 |.32 |.01 |.005 |.026 |.030 |.090 |-— .060 | --- 001 | — — —




ACR Steel Sales, LLC
PO Box 150, Valley Park, MO, 63088 « (636) 517-1420

HOT ROLL BLACK STEEL

Grade

Commercial Quality: Steel of this quality is produced for uses that involve simple bending or

moderate forming. The steel can be bent flat on itself in any direction at room temperature.
Designation CS Type B

Chemical Composition

C Mn |P S Al Si Cu | Ni Cr |Mo |V Cb |Ti N

02-1.60 |.030].035 |- - 20 |.20 |15 |.06 |.008 |.008 |.025 | ---
15 | max | max | max max [ max | max | max | max | max | max

Mechanical Property Requirements

Yield Strength min. ksi: 30 to 50
Tensile Strength min. ksi: none
Elongation in 2in.: 25% and over

Recommended Processes
1. Pickled dry: removes surface scale
2. Temper roil: reduced the tendency of the steel to coil break.
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John Wallace

IGES

4153 South Commerce Drive
Salt Lake City, UT 84107
TEL: (801)270-9400

American West

AHALYTICAL LAGORATORAILCE

RE: Red Leaf ECOSHALE/01109-013

Dear John Wallace: Lab SetID: 1110545
463 West 5600 South

Salt Lake City, UT 84115 A e ican West Analytical Laboratories received 3 sample(s) on 10/27/2011 for the

analyses presented in the following report.

Phone: (801) 263-8686 All analyses were performed in accordance to The NELAC Insti'fute protocols unless
noted otherwise. American West Analytical Laboratories is certified by The NELAC
Toll Free: (388) 263-8686  yyctitnte in Utah and Texas; and is state certified in Colorado, Idaho, and Missourl.

Fax: (801) 263-8637  Certification document is available upon request. If you have any questions or concerns
e-mail: awal@awal-labs.com  regarding this report please feel free to call.

web: www.awal-labs.com  The abbreviation "Surr" found in organic reports indicates a surrogate compound that is
intentionally added by the laboratory to determine sample injection, extraction, and/or
purging efficiency. The "Reporting Limit" found on the report is equivalent to the
. Kyle F. Gross practical quantitation limit (PQL). This is the minimum concentration that can be reported
by the method referenced and the sample matrix. The reporting limit must not be confused
with any regulatory limit. Analytical results are reported to three significant figures for
quality control and calculation purposes.

Laboratery Director

Jose Rocha

QA Officer  11/7/2011: This is arevision to a report originally issued 11/2/2011. Pages 1, 8-34, 46, and
51-79 have been revised,

11/9/2011: Pages | and 7 have been revised for cosmetic corrections.

Thank You, Ky I e F o Digitafly signed by Kyle . Gress

DN: en=Kyle F. Gross, ¢=AWAL,
oumAWAL, email=kyle@aval-
labs.com, c=US

G rO S S Date: 2011.11.09 10:15:32 -07°00"

Laboratory Director or designee

Approved by:

Report Date: 11/9/2011 Page 1 of 79

Allanslyzes applicable 1o the CWA, SDWA, and RCRA are prrformed in accordance 1o NELAC protocols. Pertinent sampling, information |s Incated on the arached COC. This rcport is provided for the ex¢lusive nse of the addressee, Privileges of
subscquent use of the name of this comparny: or any meniber of its staff, or reproduction of tis report in jon with the advent promotion ot sale of any product o process, of in conncction with the re-publication of this repod forany

purpase other than for the addressee nill be granted only on contact. This company aceepts no responsibility cxeept for the dug performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.




American Wesi

AHALYTICAL LARORATORIESR

463 West 3600 South
Salt Lake City, UT 84115

Phone: (801) 263-86806
Toll Free: (888) 263-8686
Fax: (801) 263-8687

e-mail: awal@awal-labs.com

web: www.awal-labs.com

. Kyle F. Gross

Laboratory Director

Jose Rocha
QA Officer

Allanalyses applicable to the CWA, SDWA, and RCRA are pe

subsequentuse of the name of this company or any member of its staff, ax reproduction of this report in eonnection with the advertiscment, premction or sale of any producel or process, or in ion with the re-publicani
purpose other than for the addressee will be granted only on conlact. This company accepts no respensibility except

INORGANIC ANALYTICAL REPORT

Client:’ IGES Contact:  John Wallace
Project: Red Leaf ECOSHALE / 01109-013

Lab Sample ID:  1110543-001

Client Sample ID: R11-122 #1

Collection Date:  10/27/2011 0930h

Received Date: 10/27/2011 1346h

Analytical Results SPLP METALS Method 1312
SREFE ombace- [ rs0s Date Date Methiod Reporting Analytieal
Compound Units Prepared  Analyzed Used Limit Resulé Qual
Antimony mg/L 10282011 1422h 10/35/2011 0029h  SWGOZ0A 0.00500 0.00923
Arsenic mg/L 10282011 [422h 10/2922011 0025h  SW6020A 0.00500 0.0367
Barium me/L 10082011 14220 10292011 0029 SW6E020A 0.00200 0.0483
Beryllium mg/l. 10282011 14220 10A29/2011 0025h  SWG020A 0.00500 < 0.00300 u
Boron mg/L 102872011 14230 105312011 1214h  SW60LOC 0.300 0.840
Cadmium mg/L 10282011 1422h 10/29/2011 0029h  SW6020A 0.000900 < 0.000900 '
Calcium mg/L 104282011 [422h 10/312011 12140 SWE010C 1.00 3.44
Clhromium mg/l.  10/28/2011 1422h 10/31/2011 121ah  SWE010C 0.0100 <0.0100
Copper mg/L 10282011 1422h 10/29/2011 0025h  SWEO20A 0.00400 < 0.00400 .
Tron mg/l, 107282011 1427h 16312011 1214h  SW6010C 0.100 <0.100

Lead mg/l. 10282011 1422h 10/29/2001 002%h  SWE020A 0.00200 < 0.00200 .
Lithium mg/l 107872011 1422k LI/L201L 1932h  SWE010C 0.100 <0.100 -
Magnesium m@/L 102872011 14274 10A12011 1214h  SW6E010C 1.00 1.14
Manganese mg/L 10282011 1422h 10/29/2011 0025h  SWGO20A 0.00600 < 0.00600 .
Mercury mg/L. 1042802011 1400h 10312011 1010h  SW7470A 0.00100 <0.00100
Molybdenum mg/l. 1072802011 1423k 10/312011 1640h  SW6010C 0.0200 0.129

Nickel mg/L  10/28/2011 1422k 10/26/2011 0029h  SWGO20A 0.00400 < 0.00400 *
Potassium mg/L 10282011 1422h 10312011 1640h  SWEOL0C 1.00 4.23
Selenium mg/L  10/282011 1422Zh 10/29/2011 0020  SW&EO20A 0.00400 0.00786

Silver mg/l 10/28/2011 1427h 1029/2011 0029h  SWE020A 0.00200 < 0.00200 .
Sodium mg/L 107282011 142Zh 1053172011 1214h  SW6DIOC 1.00 36.9
Strontium me/l. 107282011 14220 10/29/2011 0029h  SWE020A 0.00400 0.0686
Thallium mg/L.  10/28/2011 1422h 10/29/2011 002%h  SWGD20A 0.00200 <0.00200 .
Tin mg/L. 107282011 1422h 10312011 121sh  SWE010C 0.500 <0.300
Vanadium mg/lL. 102872011 1432h 10A312011 1214h  SW6E010C 0.0500 0.0638

Zine mg/l. 10282011 1422h 102972011 0025h SWE020A 0.0250 < 0.0250 ’

¥ - The reporting iimits were roised due to sample ingirix inlerferences.
~ - The above resultvas not performed in accordance with NELAP requirements.

Report Date: 11/2/2011 Page 2 of 79
rlomned in accorttance 1o NELAC profocals. Pentinent sampling infermation is located on the attached COC. This repart is provided for the exclusive use of the addrcisee. Privileges of

of this repert for any

for the dwe performance of inspection and/or analysis in good fith and aceording 10 1he rules of the 1ade and of scicnce.




INORGANIC ANALYTICAL REPORT

Client: IGES Contact: John Wallace
Project: Red Leaf ECOSHALE 7/ GL109-013
Lab Sample ID:  1110345-002
- Client Sample ID: R11-122 #2
Amarican West
CIRIERRANESY Conection Dace: 10/27/2011 0935h
Received Date: 10/27/2011 1346h

Analytical Results SPLP METALS Method 1312
SPLP Prep Date:  10/27/2011 180Ch

Date Date Method Reporting Analytieal
Compound Units Prepared Analyzed Used Limit Result Qual
463 West 3600 South
Salt Lake City, UT 84115 Antimony mg/l. 102872011 1422h 10/25/2011 0038k  SW6GOQ20A 0.00300 0.00761
Arsenic mg/L  10/28/2011 1422h 102902011 0058k  SWE020A 0.00300 0.0371
Barium mg/l 10232011 142:h 10/20/2011 €058h  SWG020A 0.00200 0.0479
Phone: (801) 263-8686  Beryllium mg/L 1072872011 1422h 10/29/2011 0058h  SWG020A 0.00300 <0.00300 '
Toll Free: (888) 263-8686 Boron mg/L 1042822011 1422h 10/31/2011 1230h  SWG010C 0.500 0.832
Fax: (801) 263-8687 Cadmium mg/l 102872011 [422h 10/29/2011 0058h  SWE020A 0.000900 < 0.000200 .
e-mail: awal@awal-labs.com Calcium mg/l,  1028/2011 1422h 10/312011 1236h  SWE01QC 1.00 3.64
Chromium mg/l  10/28/2011 1422h 10/3L2011 1236h  SW6010C 0.0100 < 0.0100
web: www.awal-labs.com  Copper my/l 10282011 1427h 101292011 0058h  SWE0204 0.00400 < 0.00400 .
Iron mg/L 10282011 1422h 10/31/2011 1230h  SWG010C 0.100 <0.100
. Lead mg/l 107282011 14227 [0/29/2011 0058h  SWGE020A 0.00200 < 0.00200 .
Kyle F. Gross
Lithium mg/l. 107282011 14220 117120011 1935h  SWEO10C 0.100 <0.100 -
Laberalory Director
Magnesium mg/L 107282011 1423h 10/3/2011 1230h  SW6010C 1.00 1.25
ey Manganese mg/l.  1028/2011 1422h 10/29/2011 0058h  SWE020A 0.00600 < 0.00600 ’
QA Officer Mercury mg/L 1072872011 1400k 10/31/2011 1021k SW7470A 0.00100 < 0.00100
Molybdenum mg/L 10282011 1422h 10/31/2011 1705h  SWG010C 0.0200 < 0.0200
Nickel mg/l.  10/28/2011 1422h 10/29/2011 0058h  SW6E020A 0.00400 < (.00400 o
Potassium mg/L. 104282011 1422k 10/312011 1705h  SWE010C 1.00 < 1.00
Selenium mg/l. 10282011 142%h 10292011 0058h  SWE020A 0.00400 0.00753
Silver mg/l  10/28/2011 1422h 10/292011 0058h  SWE020A 0.00200 <0.00200 *
Sodium mg/l,  10/28/2011 1422h 10312011 1230h  SW6010C 1.00 335
Strontium mg/lL 107282011 1422h 10/29/2011 0058h  SWG020A 0.00400 0.0707
Thallium mg/l 107282011 1422h 10/29/2011 0058h  SW60204A 0.00200 <0.00200 ¥
Tin mg/l. 107282011 1423h 10312011 1230h  SW6010C 0.500 < 0.500
Vanadinm mg/L 107282011 1423% 10/3/2011 12306  SW6010C 0.0500 0.0640
Zinc mg/L 10282011 1423h 10/25/2011 0058h  SWG020A 0.0250 < 0.0250 .

% - The reporting limits were raised dve lo sample inatrix interferences.
~ - The above resuit sas not performed in accordance with NELAP requirements.

Report Date: 11/2/2011 Page 3 of 79

All analyses applicble 12 the CWA, SDWA, and RCRA are perfosmed in accordance to NELAC pretocols. Pertinent sampling information s lecatcd on the anached COC, This report is provided for the exclusive use of the aldresses. Privileges of
subsequent use of the name of this company or any member of its Sl or reproduction of this repart in conneetion with the advertiscment, promotion or sale of atry product ar process, orin

with tho re-publication of this report for any

purpostt ather ihan for the sddressee will be grnted anly on contact, This company accepts no responsibilily except for die due performance of inspection andor analysis in govd faith and according to the rules of the trade and of scicnce.




American West

AWALYTICAL LABGAATORIES

463 West 3600 South
Salt Lake City, UT 84113

Phone: (801) 263-8686
Toll Free: (888) 263-8686
Fax: (801) 263-8687

c-mail: awal@awal-labs.com

web: wwiv.awal-labs.com

. Kyle F. Gross

Laboratory Director

Jose Rocha
QA Officer

All aualyses applicable 1o the CWVA, SDWA, and RCRA are performed in accondance 1o XELAC p Is. Pertinent sampling infe
subsequent use of the name of this company or any member of

purpose other than for the addressee will be granted only on rontact. This company aceepts no responsibility cxcept for the due performance of inspection and/or analysis in gpood fill and according 1o the rules of the tde

INORGANIC ANALYTICAL REPORT

Client: IGES Contfact: John Wallace
Project: Red Leaf ECOSHALE / 01109-013

Lab Sample YD:  1110543-003

Client Sample ID: R11-122 43

Collection Date:  10/27/2011 0940h

Received Date: 10/27/2011 1346h

Analytical Results SPLP METALS Meihod 1312
e Bt g L I ) Date Date Method Repaorting Analytical
Compound Units Prepared Analyzed Used Limit Result Qual
Antimony mgfl, 10282011 1422k (0292011 0103h  SWE020A 0.00300 0.00929
Arsenic mg/L 10282011 1422h 10292011 0105h  SWA020A 0.00300 0.0391
Barium mg/l. 10/28/2011 1422h 1029/2011 0103h  SWE020A 0.00200 0.0410
Beryllium mg/l. 10282011 1422h 10A29/2011 0103h  SW6D20A 0.00300 < 0.00300 ’
Boron mg/L 107282011 1422h 10/312011 1254 SW6010C 0.500 0.878
Cadmium mg/l.  10/28/2011 1427h 104292011 0103h  SWE020A 0.000500 < (.000900 *
Calcium mg/L  10/28/2011 1422h 10312011 1234h  SW6010C 1.00 3.48
Chromium mg/L 10/22/2011 1422h 103122011 1234h  SWEOI0C 0.0100 < 0.0100
Copper mg/L 107282011 1423h 10/202011 0103h  SW6020A 0.00400 <0.00400 .
Iron me/L 10/28/2011 1422k 1312011 1255h  SW&0I0C 0.100 <0.100

Lead mg/L 1072872011 1422k 10722011 0105h  SW6020A 0.00200 <20.00200 s
Lithium mg/l 10282011 1422h 1112011 1937h  SWEDIOC 0.100 < 0.100 -
Magnesium mg/l. 107282011 1427h 103172011 1234h  SWG010C 1.G0 < 1.00
Manganese mg/L 107282011 1422h 10/29/2011 0103h  SW6020A 0.00600 < 0.00600 ¢
Mercury me/L 107282011 1400h 10/31/2011 1023h  SW7470A 0.00100 <0.00100
Molybdenum mg/L. 107282011 1427h 10/51/2011 170¢h  SW6G010C 0.0200 0.159

Nickel mg/L 10282011 14220 10/29/2011 0103h  SW6020A 0.00400 <0.00400 .
Potassium mg/T.  10/28/2011 1422h 1[0/31/2011 170%h  SW6Q10C 1.00 4.28
Selenium mg/L 10/28/2011 1422h 10/29/2011 0103h  SW6020A 0.00400 0.00725

Silver mg/L. 107282011 1422h 10/29/2011 0103h  SW6020A 0.00200 < 0.00200 ’
Sodium mg/l. 107282011 1422h 10/31/2011 1234h  SW6010C 1.00 37.4
Strontium mg/l. 102872011 1422h 10/29/2011 0103h  SWG020A (.00400 0.0640
Thallium mg/l.  10/28/2011 1422h R02%/2011 0105h  SWE020A. 0.00200 < 0.00200 .
Tin mg/l.  10/28/2011 1422h 10312011 1234h  SW6010C 0.500 <0.500
Vanadium mg/L  10/2872011 1422h 10/31/2011 1234h  SW6010C 0.0500 0.0666

Zine mg/L  10/28/2011 1427h 10/25/2011 0103h  SWED20A 0.0250 <0.0250 .

¥ - The reporting linnits were vaised due to sample imatrix inferferences.
~ - The above resultvas not perfornied in accordance with NELAP requivemenis.

Report Date: 11/2/2011  Page 4 of 79
is localed on the attached COC. This report is provided for 1he exclusive use of he addressce. Pavileacs of
of this report for any
and of seicnice,

its staff, or reproduction of1his report i connection with the advertisement, promotion ur sale of any product or process, ar in ion with the re-publicay




INORGANIC ANALYTICAL REPORT

. Client: IGES Contact: John Wallace
Project: Red Leaf ECOSHALE / 01109-013

Lab Sample ID:  1110545-001

Client Sample ID: R11-122 #1

American West )
ANALYTicAL Lanoaatoaics  Collection Date:  10/27/2011 0930h

Received Date: 10/27/2011 1346h

Analytical Resulis
Date Date Method Reporting Analytical
163 West 3600 Soulh Compound Units Prepared Analyzed Used Limit Result Qual
SaltLake City, UT 84115 Alkalinity (as CaCO3) me/L 10312811 0730h  SM2320B 40.0 68.9
Chloride mg/L 1112011 1321h SMA500-CL-E 5.00 < 3.00 @
Fluoride mg/lL 10/31/2011 084Ch SMA4500-F-C 0.100 1.56
Phone: (801) 263-868¢  Nitrate/Nituite (as V) mg/L 10312010 1148h  E353.2 0.0100 0.0106 B
Toll Free: (888) 263-8686  Qil & Grease mg/L 10/232011 1230h  E1664A 3.00 <3.00
Fax: (801)263-8687 pPH@25°C pH Units 10/2802011 1715h SM4500-H+B 1.00 9.92
e-mail: awal@awal-labs.com  Sulfate mg/L 10/29/2011 0940h SM4500-504-E 5.00 174
Total Dissolved Solids mg/L. 10/28201L 1300k SM2540C 20.0 172

web: wwvw.awal-labs.com Analysis performed on on SPLP extiact.

@ - High RP D due to suspecied santple non-homageneity or malrix interference.

! - Matrix spike recovery indfcates matrix interference. The method i in control as indicated by the LCS.
B - This analyte was also detected in the SPLP blank at 0.0189 ing/L.
Kyle F. Gross
Laboratory Director

Jose Rocha
QA Officer

All nnelyses appliczble to the CWA, SDWA, and RCRA arz performed in accordance to NELAC profocals. Pertinent
subscquent use of the niame of this company or any member of its staff, or reproduction ofthis repert in connection with lhe advrstiszment, pramation o sale of any product o process. orin with the bl
putpass other than for the addressee will be granted only on eontaet. This company accepls 1o responsibility except for the due performance aft mspeation and/or analysigin good faith and weording te the ks of the trade an

Report Date: 11/2/2011 Page 5 of 79
sampling information is located on the aitached COC. This report is provided for the exclusive use ofthe addressee. Privileges of
i i ication of this report for any
d of science.




Amervican West

AHALYTICAL LADORATORIES

463 West 3600 South
Salt Lake City, UT 84115

Phone: (801) 263-8686
Toll Free: (888) 263-8686
Fax: (801) 263-8687

e-mail: awal@awal-labs.com

web: wwiv.awal-labs.com
. Kyle F. Gross
Laboratory Director

Jose Rocha

QA Officer

All onalyses applicable i the CAVA, SDWA, aad RCRA ar¢ perfonmed in accordanes (o NELAC protacals, Pertinent sampling infarmation is located on the attached COC. This report is provided for
subsequent use of'the mame ofthis company of any member of its staff, or reproduction of this report in conmection with the advertisement, promotian or sale of any product or process, or in connectio

INORGANIC ANALYTICAL REPORT

Client: IGES Contact: John Wallace
Project: Red Leaf ECOSHALE / 01109-013

Lab Sample ID;  1110545-002

Client Sample ID: R11-122 #2

Collection Date:  10/27/2011 09335h

Received Date: 10/27/2011 1346h

Analytieal Resulfs

Pate Date Method Reporting Analytieal
Compound Units Prepared  Analyzed Used Limit Result Qual
Alkalinity (as CaCO3) mg/L 16312011 0730h  SM2320B 40.0 82.0
Chloride mg/L 112011 13240 SM4500-CLE 3.00 <3.00
Fluoride mg/L 10312011 084ch  SM4500-F-C 0.100 1.64
Nitrate/Nitrite (as N) mg/L 10312011 1152h  E3532 0.0100 0.0251 B
Oil & Grease mg/fi, 10/28/2011 12500 E1664A 3.00 <3.00
pH@ 25°C pH Units 10/2822011 1715h SM4500-H+B 1.00 9.99
Sulfate mg/T. 10/29/2011 0940h SM4500-SO4-E 5.00 18.5
Total Dissolved Solids mg/L 10/28/2011 1300h  SM2540C 20.0 220

Analysis peiformed on art SPLP extraci.
B - This analyte was also detected in the SPLP blank at 0.0189 img/L.

Report Date: 11/2/2011 Page 6 of 79

the exclusive nse ofthe addressee. Privileges of
n with the re-publicarion of this report forany

prpose other than for the addressee will be granted caly on contact. This company accepts na responsibifity cxeept for the dus performance of inspeciion and/or analysisin geod fith and according 1o the rukes of the 1nde and af scicnce.




INORGANIC ANALYTICAL REPORT

. Client: IGES Contaet: Johin Wallace
Project: Red Leaf ECOSHALE / 01109-013
Lab Sample ID:  11103453-003
American West Client Sample ID: R11-122 #3
dnarvticar taponatomes  Collection Date:  10/27/2011 0940h
Received Date: 10/27/2011 1346h

Analytical Results
Date Date Method  Reporting Analytical
R eanleat Compound Units Prepared  Analyzed Used Limit Result Qual
Salt Lake City, UT 84115 Alkalinity (as CaCO3) mg/L 10312011 0730h  SM2320B 40.0 787
Chloride mg/L LI/12011  1325h SMA4500-CLE 5.00 <3.00
Fluoride mg/L 10/3172011 0840h  SM4S500-F-C 0.100 1.84
Phone: (801) 263-868¢  Nitrate/Nitrite (as N) mg/L 105312011 1153h  B3532 0.0100 0.0142 B
Toll Free: (888) 263-8686 il & Grease mg/L, 101872011 1250h  E1664A 3.00 <3.00
Fax: (801) 263-8687 PH@25°C pH Units 10282011 1715h SM4500-H+B 1.00 10.2
e-mail: awal@awaldabs.com  Sulfate mg/L 10/25/2011  1045h SM4500-S04-E 5.00 19.8
Total Dissolved Solids mg/L. 10/287011 1300h  SM2540C 20.0 220

web: www.aival-labs.com ) -

Analysis performed on an SPLP extract.
B - This analyte was also detected in the SPLP dlonk at 0.0189 mg/L.
. Kyle F. Gross
Laboratory Director

Jose Rocha
QA Officer

Report Date: 11/9/2011 Page 7 of 79
All analyses applicable fo the CWA, SDWA, and RCRA are perfoemed in accondance to NELAC protocols. Pertinent samigling inf:

ion is lecated onihe aftached COC. This repoartis provided dor the exclusive use of the addressee, Privileges of

subscqucal use ofthe name of Lhis compauy or any member of its staff, or reproduction of this report in connestion with the advertisement, promotion or sale of any producl or process, or in connecticn with the re-publication of this report far any
pupose othes than for the addressee will be granted only on contact, This company acccpte no responsibility except for the due pedomance of inspection and/or analysis in good Bith and according to the rules of the ade and of science




ORGANIC ANALYTICAL REPORT

. Client: IGES Contact: John Wallace
Project: Red Leaf ECOSHALE / 01109-013
Lab Sample ID:  1110343-001A
- *  Client Sample [D: R11-122 #1
Arncrican West -
AwaiyircaL tagonatories  Collectiom Date:  10/27/2011 0930h
Received Date: 10/27/2011 1346h Method: SWS§270D

Analytical Results SVOA SPLP by GC/MS Method 8§270D/1312/3510C

Analyzed: 11/4/2011 1759 Extracted:  11/4/2011 1050h SPLP Prep Date; 11/3/2011 1700h
Units:  mg/L
463 West 3600 South  Dilution Factor: 1

CAS Reporting Analytical
Salt Lake City, UT 84115 Compound Number Limit Result Qual
1,1"-Biphenyl - 92.52-4 0.0100 < 0.0100
1,2,4,5-Tetrachlorobenzene 93-94-3 0.0100 <0.0100
Phone: (801) 263-8686 1,2,4-Trichlorobenzene 120-82-1 0.0100 <0.0100
Toll Free: (888) 263-8686 | 2-Dichlorobenzene 93-50-1 0.0100 < 0.0100
Fax: (801) 263-8687  1,3,5-Trinitrobenzene 99-35-4 0.0100 <0.0100
e-mail: awal@awal-labs.com 1 4-Naphthoquinone 130-15-4 0.0100 < 0.0100
1,3-Dichlorobenzene 541-73-1 0.0100 < 0.0100
webswwwawal-labs.com 5 pyioirobenzens 99-65-0 0.0100 <0.0100
1,4-Dichlorobenzene 106-46-7 0.0100 <0.0100
. 1,4-Phenylenediamine 106-50-3 0.0100 <0.0100
Kyle F. Gross
1-Chloronaphthalene 50-13-1 0.0100 <0.0IC0
Laboratory Director
1-Methylnaphthalene 90-12-0 0.0100 <0.0100
Jose Rocha 1-Naphthylamine 134-32-7 0.0100 <0.0100
QA Officer 2,3,4,6-Tetrachlorophenol 38-90-2 0.0100 <0.0100
2,4,5-Trichlorophenol 93-95-4 0.0100 < 0.0100
2,4,6-Trichlorophenal 88-06-2 0.0100 <0.0100
2,4-Dichlorophenol 120-83-2 0.0100 <0.0100
2,4-Dimethylphenol 105-67-9 0.0100 <0.0100
2,4-Dinitrophenol 51-28-3 0.0200 <0.0200
2,4-Dinitrotoluene 121-14-2 0.0100 <0.0100
2,6-Dichlorophenol 87-65-0 0.0100 <0.0100
2,6-Dinitrotoluene 606-20-2 0.0100 <0.0100
2-Acetylaminofluorene 33-96-3 0.0100 <0.0100
2-Chloronaphthalene 91-58-7 0.0100 <0.0100
2-Chlerophenol 95-57-8 0.0100 <0.0100
2-Methylnaphthalene 91-37-6 0.0100 <0.0100
2-Methyiphenol 95-48-7 0.0100 <0.0100
2-Naphthylamine 91-59-8 0.0100 < 0.0100
2-Nitroaniline 88-74-4 0.0100 < 0.0100
. 2-Nitrophenol 88-75-5 0.0100 <0.0100

Report Date: 11/7/2011 Page 8 of 78
All analyses applicable ta the CWA, SDWA, and RCRA are perfortied in accardance to NELAC protocols. Pertinent sampling information is located on 1he anached COC. This report is provided for the exclusive use ofthe addsessee. Privileges of
subsequent wse afthe name of this company oF any member of its staff, or reproduction of this repart in connection with the advertisement, promotian of sale aFany product of process, ¢ in cennection with the re-publication of this repe:t for any

purpose orher than for the addreases wilk be granted only on contadt. This company accepts no esponsibiliy except for the due performance of inspection and/or analysis in good faith and according 1 the rules of the trads and of scivnce:




Lab Sample ID:  1110345-001 A
Client Sample ID: R11-122 #1

Analyzed: 11/4/2011 1759h Extracted:  11/4/2011 1050h SPLP Prep Date:  11/3/2011 1700h
Units: mg/L
Dilution Factor: 1

CAS Reporting Analytieal
Anerican Weaesy Compound Number Limit Result Qual
AHALYTICALU LABORATORIES
2-Picoline 109-06-8 0.0100 <0.0100
3&4-Methylphenol 0.0100 < 0.0100
3,3°-Dichlorobenzidine 91-94-1 0.0100 <0.0100
3,3"-Dimethylbenzidine 119-93-7 0.0100 <0.0100
463 West 3600 South  3-Methylcholanthrene 36-49-5 0.0100 <0.0100
Salt Lake City, UT 84115 3-Nitroaniline 99-09-2 0.0100 <0.0100
4,6-Dinitro-2-methylphenol 534-32-1 0.0100 <0.0100
4-Amingbiphenyl 92-67-1 0.0100 <0.0100
Phone: (801) 263-8686 4-Bromophenyl phenyl ether 101-35-3 0.0100 <0.0100
Toll Free: (88) 263-8686 4-Chloro-3-methylphencl 39-50-7 0.0100 <0.0100
Fax: (801) 263-8687 4-Chloroaniline 106-47-8 0.0100 <0.0100
% sl Inbeiee, 4-Chlotophenyl phenyl ether 7003-72-3 0.0100 <0.01c0
4-Nitroaniline 100-01-6 0.0100 <0.0100
web: wivw.awal-labs.com  4-Nitrophenol 100-02-7 0.0100 <0.0100
5-Nitro-o-toluidine 99-53-8 0.0100 <0.0100
7,12-Dimethylbenz{a)anthracens 37-97-6 0.0100 <0.0100
. Kyle F. Gross  a,a-Dimethylphenethylamine 122-09-8 0.0100 <0.0100
Laboratory Director  Acenaphthene 83-32-9 0.0100 <0.0100
Acenaplithylene 208-96-8 0.0100 <0.0100
Jose Rocha  Acetophenone 98-86-2 0.0100 < 0.0100
QA Officer  alpha-Terpineol 98-55-5 0.0100 <0.0100
Aniline 62-53-3 0.0100 <0.0100
Anthracene 120-12-7 0.0100 <0.0100
Aramite 140-57-8 0.0100 <0.0100
Azobenzene 103-33-3 0.0100 <0.0100
Benz(a)anthracens 56-35-3 0.0100 < 0.0100
Benzidine 92-87-3 0.0100 <0.0100
Benzo(a)pyrene 50-32-8 0.0100 <0.0100
Benzo(b)fluoranthene 205-99-2 0.0100 < 0,0100
Benzo(g,h,i)perylene 191-24-2 0.0100 <0.0100
Benzo(k)fluoranthene 207-08-9 0.0100 <0.0100
Benzoic acid 65-85-0 0.0200 0.0326
Benzyl alcohol 100-51-6 0.0100 <0.0100
Bis(2-chloroethoxy)methane 111-91-1 0.0100 <0.0100
Bis(2-chloroethyl) ether 111-44-4 0.0100 <0.0100
. Bis(2-chloroisopropyl) ether 108-60-1 0.0100 <0.0100

Report Date: 11/7/2011 Page S of 79

All analyses applicable to the COWA, SDWVA, and RCRA are performed in accordance ta NELAC p Pertinent sampling infd ionis located om the arached COC. This report is provided for the exclusive use ofthe addressce. Privileges of

fubscquent us of the name of this company or any memberof its staff, or reproduction of this repart in cannection with the advertise ment, promotion orsale of any produdt orprocess, ot in connection with the respublication of this repost for any
purpose othet than for the addressee will be granted only on conlact. This company aceepts na respongibility except for the due pecformanes of inspeetion and/or analysis in good faith and according tathe les of the trade and of science,




Amarican Wesi

AHALYTICAL (ADORATORIES

463 West 3600 South
Salt Lake City, UT 84115

Phone: (801) 263-8686
Toll Free: (888) 263-8686
Fax: (801) 263-8687

e-mail: awal@awal-labs.com

web: www.awal-labs.com

Kyle F. Gross

Laboratory Director

Jose Rocha
QA Officer

Allanalyses applicable 1o tha CWA, SDWA, and RCRA are performed in accordinee to NELAC protacols. Pertinenr sampling fnfarmation s located on the attached COC. This repart is provided for the cxehisive use ofthe
subsequent use ofthe narz of dhis eompany ¢f any member ofits staff, or reproduction of this seport in connection with the advenisement, promotion or sale of any producl or procoss, or in
puipuse other than for the addressee will be gramed only on contact. This conrpany sccepts na responsibiliry exeept forthe due pedomance of inspection andier amalysis in good faith and aceording to

Lab Sample ID:  1110343-001A
Client Sample ID: R11-122 #1

Analyzed: 11/4/2011 173%h Extracted:  11/4/2011 1050h SPLP Prep Date: 11/3/2011 L700h
Units: mg/L

Dilution Factor: | CAS Reporting  Analytical
Compound Number Limit Result Qual
Bis(2-ethylhexyl) phthalate 117-81-7 0.0100 <0.0100
bis(2-ethylhexyladipate 103-23-1 0.0100 <0.0100
Butyl benzyl phthalate 85-68-7 0.0100 <0.0100
Carbazole 86-74-8 0.0100 <0.0100
Chlorobenzilate 310-13-6 0.0100 <0.0100
Chrysene 218-01-9 0.0100 <0.0100
Di-n-butyl phthalate 84-74-2 0.0100 <0.0100
Di-n-octyl plthalate 117-84-0 0.0100 <0.0100
Diallate (cis or trans) 2303-16-4 0.0100 <0.0100
Dibenz(a h)anthracene 33-70-3 0.0100 < 0.0100
Dibenzofuran 132-64-9 0.0100 <0.0100
Diethyl phthalate 84-66-2 0.0100 <0.0100
Dimethoate 60-51-3 (.0100 <0.0100
Dimethyl phthalate 131-11-3 0.0100 <0.0100
Dimethylaminoazobenzene 60-11-7 0.0100 <0.0100
Dinoseb 38-85-7 0.0100 <0.0100
Diphenylamine 122-39-4 0.0100 <0.0100
Disulfoton 298-04-4 0.0100 <0.0100
Ethyl methanesulfonate 62-50-0 0.0100 <0.0100
Famphur 52-85-7 0.0100 <0.0100
Fluoranthene 206-44-0 0.0100 <0.0100
Fluorene 86-73-7 0.0100 <0.0100
Hexachlorobenzene 118-74-1 0.0100 <0.0100
Hexachlorobutadiene 37-68-3 0.0100 <0.0100
Hexachlorocyelopentadiens 77-47-4 0.0100 <0.0100
Hexachloroethane 67-72-1 0.0100 <0.0100
Hexachlorophene 70-30-4 0.0100 <0.0100
Hexachloropropene 1888-71-7 0.0100 <0.0100
Indene 93-13-6 0.0100 <0.0100
Indeno(1,2,3-cd)pyrene 193-39-3 0.0100 <0.0100
Isedrin 463-73-6 0.0100 <0.0100
Isophorone 78-59-1 0.0100 <0.0100
Isosafrole 120-58-1 0.0100 <0.0100
Kepone 143-30-0 0.0100 <0.0100
Methapyrilene 91-80-5 0.0L00 <0.0100
Methyl methanesulfonate 66-27-3 0.0100 <0.0100

Report Date: 11/7/2011  Page 10 of 79
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Lab Sample ID:  11105343-001A
Client Sample ID: R11-122 #1

Analyzed: 11/4/2011 175%h Extracted:  11/4/2011 1030h SPLP Prep Date: 11/3/2011 1700h
Units: g/l
Dilution Factor: 1

CAS Reporting Analytical
Amarican Wegt Compound Numbey Linit Result Qual
AWALYTICAL LABQAATORIES
n-Decane 124-18-5 0.0100 <0.0100
N-Nitresodi-n-butylamine 924-16-3 0.0100 <0.0100
N-Nitrosodiethylamine 33-18-3 0.0100 <0.0100
N-Nitrosodimethylamine 62-75-9 0.0100 <0.0100
463 West 3600 South  N-Nitrosodiphenylamine 86-30-6 0.0100 <0.0100
Salt Lake City, UT 84115 N-Nitrosodi-n-propylamine 621-64-7 0.0100 <0.0100
N-Nitrosomethylethylamine 10595-95-6 0.0100 < 0.0100
N-Nitrosomorpholine 59-89-2 0.0100 < 0.0100
Phone: (801) 263-8686 N-Nitrosopiperidine 100-73-4 0.0100 <0.0100
Toll Free: (888) 263-8686 N-Nitrosopyirolidine 930-33-2 0.0100 <0.0100
Fax: (801) 263-8637 n-Octadecane 393-43-3 0.0100 <0.0100
e-trail: awal @avwal-Jabs com Naphthalene 91-20-3 0.0100 <0.0100
Nitrobenzene 98-95-3 0.0100 <0.0100
web: www.awal-labs.com  Nitrequinoline-1-oxide 56-37-3 0.0100 <0.0100
0,0,0-Triethyl phosphorothicate 126-68-1 0.0100 <0.0100
o-Toluidine 93-53-4 0.0100 <0.0100
. Kyle F. Gross  Parathion 36-38-2 0.0100 <0.0100
Laboratory Director Methyl parathion 298-00-0 0.0100 < 0.0100
Pentachlorobenzene 608-93-3 0.0100 < 0.0100
Jose Rocha  Pentachloronitiobenzene 82-68-8 0.0100 <0.0100
QA Officer  Pentachlorophenol 87-86-3 0.0100 <0.0100
Phenacetin 62-44-2 0.0100 <0.0100
Phenanthrene 83-01-8 0.0100 <0.0100
Phenol 108-95-2 0.0100 <0.0100
Phorate 298-02-2 0.0100 <0.0100
Pronamide 23950-58-5 0.0100 <0.0100
Pyrene 129-00-0 0.0100 <0.0100
Pyridine 110-86-1 0.0100 <0.0100
Quinoline 91-22-3 0.0100 <0.0100
Safrole 94-59-7 0.0100 <0.0100
Tetraethyl dithiopyrophosphate 3689-24-5 0.0100 <0.0100
Thionazin 287-97-2 0.0100 <0.0100
Swrr: 2,4,6-Tribromophenol 118-79-6 10-159 63.6
Surr: 2-Fluorobiphenyl 321-60-8 10-124 46.9
Suir: 2-Fluorophenocl 367-12-4 14-106 31.8
. Surr: Nitrobenzene-d5 4165-60-0 10-180 43.6

Report Date: 11/72011  Page 11 of 79
All analyses applieable 1o the CWA, SDWA, and RCRA az¢ performed in accordance 1o NELA C protocols. Pertinent sampling information is Iacaied o the attached COC. This report is provided for the cxclusive use of the addressee. Privileges of
subsequent use nf the name of this company or any membser of its staff, of reproduction of this report in connection with 1he advertisement, pramotion or sale of any product o precess, or in connection with the re-publication of Lhis repor for any

purpase other lhan for the addressce will be granted only on contact. This company sccepls no esponsibility excepd for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.




Lab Sample ID: 1110545-001A
Client Sample ID: R11-122 #1

Analyzed: 11/4/2011 175%h Extracted:  11/4/2011 1050h SPLP Prep Date:  11/3/2011 170Ch
Units: mg/L

Dilution Factor: 1

CAS Reporting Analytical
American West Compound Nuinber Limit Result Qual
AMALYTICAL LARONATONILS
Suir: Phenol-d6 13127-88-3 10-122 24.8
Surt: Terphenyi-d14 1718-51-0 10-199 114
Reissue of a previously generated report. Information has been added, npdared, or revised, Information herein supersedes that of previoishy
issued reports.
463 West 3600 South
Salt Lake City, UT 84115
Phone: (801) 263-8686
Toll Free: (888) 263-8686
Fax: (801} 263-8687
e-mail: awal@awal-labs.com
web: www.awal-labs.com
. Kyle F. Gross
Laboratory Director
Jose Rocha
QA Officer
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ORGANIC ANALYTICAL REPORT

Client; IGES Contact: John Wallace
Project: Red Leat ECOSHALE / 01109-013

Lab Sample ID:  1110545-002A

- ' Client Samiple ID: R11-122 #2

Araerican West . .

ausvericar Lasoratories  Collection Date:  10/27/2011 0933h

Received Date: 10/27/2011 1346h Method: SWS8270D

Analytical Results SVOA SPLP by GC/MS Method 8270D/1312/3510C

Analyzed: 11/4/2011 1825k Extracted:  11/4/2011 1050h SPLP Prep Date: 11/3/2011 1700h
Units: mg/L
463 West 3600 South  Dilution Factor: 1

CAS Reporting Analytical
Salt Lake City, UT 84115 Compound Number Limit Result Qual
1,1°-Biphenyl 92-52-4 0.0100 <0.0100
1,2,4,3-Tetrachlorobenzene 85-94-3 0.0100 <0.0100
Phone: (801) 263-8686 1,2.4-Trichlorobenzene 120-82-1 0.0100 <0.0100
Toll Free: (888) 263-8686  1,2-Dichlorvobenzene 95-30-1 0.0100 <0.0100
Fax: (801) 263-8687  1,3,5-Trinitrobenzene 99-35-4 0.0100 <0.0100
e-mail: awal@awal-labs.com  1,4-Naphthoquinone 130-15-4 0.0100 <0.0100
1,3-Dichlorobenzene 541-73-1 0.0100 <0.0100
web: wiww.awal-labs.com 5 i obenzene 99-635-0 0.0100 <0.0100
1,4-Dichlorobenzene [06-46-7 0.0100 <0.0100
. 1,4-Phenylenediamine 106-50-3 0.0100 <0.0100
Kyle F. Gross
1-Chloronaphthalene 90-13-1 0.0100 <(.0100
Laboratory Director
1-Methylnaphthalene 90-12-0 0.0100 <0.0i00
Jose Rocha 1-Naphthylamine 134-32-7 0.0100 <0.0100
QA Officer 2,3,4,6-Tetrachlorophenol 58-90-2 0.0100 <0.0100
2.4,3-Trichlorophenol 95-95-4 0.0100 < 0.0100
2.4,6-Trichlorophenol 83-06-2 0.0100 <0.0100
2,4-Dichlorophenol 120-83-2 0.0100 <0.0100
2,4-Dimethylphenol 105-67-9 0.0100 <0.0100
2,4-Dinitrophenol 51-28-5 0.0200 <0.0200
2,4-Dinitrotoluene 121-14-2 0.0100 < 0.0100
2.6-Dichlorophenol 87-65-0 0.0100 <0.0100
2,6-Dinitrotoluene 606-20-2 0.0100 <0.0100
2-Acetylaminofluorene 53-96-3 0.0100 <0.0100
2-Chloronaphthalene 91-38-7 0.0100 <0.0100
2-Clhlorophenol 95-57-3 0.0100 <0.0100
2-Methy!naphthalene 91-57-6 0.0100 <0.0100
2-Methylphenol 95-43-7 0.0100 <0.0100
2-Naphthylamine 91-59-8 0.0100 <0.0100
2-Nitroaniline 88-74-4 0.0100 <0.0100
. 2-Nitrophenol 88-75-3 0.0100 <0.0100
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Lab Sample ID:  1110545-002A
Client Sample ID: R11-122 #2

Analyzed: 11/4/2011 1823h Extracted:  11/4/2011 1050 SPLP Prep Date: 11/3/2011 1700k
Units: mg/L
Dilution Factor: 1

CAS Reporting Analytieal
American West Compound Number Limit Result Qual
AHALVTICAL 1ABGRAICRITY
2-Picoline 109-06-8 0.0100 <0.0100
3&4-Methylphenol 0.0100 <0.0L00
3,3 -Dichlorobenzidine 91-94-1 0.0100 < 0.0100
3,3 -Dimethylbenzidine 119-93-7 0.0100 <0.0100
463 West 3600 South  3-Methylcholanthrene 56-49-5 0.0100 <0.0100
Salt Lake City, UT 84115 3-Nitroaniline §9-09-2 0.0100 <0.0100
4,6-Dinitro-2-methyIphenol 534-52-1 0.0100 <0.0100
4-Aminobiphenyl 92-67-1 0.0100 <0.0100
Phone: (801) 263-8686 4-Bromophenyl phenyl ether 101-533-3 0.0100 <0.0100
Toll Fres: (888) 263-8686 4-Chlore-3-methylphenol 59-30-7 0.0100 <0.0100
Fax: (801) 263-8687 4-Chloroaniling 106-47-8 0.0100 <0.0100
AT Ms= e P 4-Chlorophenyl pheuy! ether 7005-72-3 0.6100 <{.0100
4-Nitroaniline 100-01-6 0.0100 <0.0100
web: www.awal-labs.com 4-Nitrophenol L00-02-7 0.0100 <0.0100
5-Nitro-o-toluidine 99-35-8 0.0100 < 0.0100
7.12-Dimethylbenz(a)anthracens 571-97-6 0.0100 <0.0100
. Kyle F. Gross  a,a-Dimethylphenethylamine 122-09-8 0.0100 <0.0100
Laboratory Director Acenaphthene 83-32-9 0.0100 <0.0100
Acenaphthylens 208-96-8 0.0100 <0.0100
Jose Rocha  Acetophenone 98-86-2 0.0100 <0.0100
QA Officer  alpha-Terpineol 98-55-5 0.0100 <0.0100
Aniline 62-53-3 0.0100 <0.0100
Anthracene 120-12-7 0.0100 <0.0100
Aramite 140-57-8 0.0100 <0.0100
Azobenzene 103-33-3 0.0100 <0.0100
Benz(a)anthracene 36-35-3 0.0100 <0.0100
Benzidine 92-87-3 0.0100 <0.0100
Benzo(a)pyrene 30-32-8 0.0100 <0.0100
Benzo(b)fluoranthens 205-99-2 ¢.0100 <0.0100
Benzo(g,h,i)perylene 191-24-2 0.0100 <0.0100
Benzo(k)fluoranthene 207-08-9 0.0100 <0.0100
Benzoic acid 65-85-0 0.0200 0.0354
Benzyl alcohol 100-51-6 0.0100 < 0.0100
Bis(2-chloroethoxy)methane 111-91-1 0.0100 <0.0100
Bis(2-chloroethyl) ether 111-44-4 0.0100 <0.0100
. Bis(2-chloroisopropyl) ether 108-60-1 0.0100 <0.0100
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ion is located on the attached COC, This rcport is provided fos the exclusive use of the addressee, Privileces of

Allanalyses applicable 10 the CWA, SDAVA, and RCRA are perfonncd in accordance la NELAC Is. Pertinent samphing iinf
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Lab Sample ID:  1110343-002A
Client Sample ID: R11-122 #2

Analyzed: 11/4/2011 18231 Extracted:  11/4/2011 10501 SPLP Prep Date:  11/3/2011 1700h
Units: mg/L
Dilution Factor: 1

CAS Reporting Analytical
Nmerican Wesiy Compound Number Limit Result Qual
ANALYTICAL LAROAATORIES
Bis(2-ethylhexyl} phthalate 117-81-7 0.0100 <0.0100
bis(2-ethythexyl)adipate 103-23-1 0.0100 <0.0100
Butyl benzyl phthalate 35-68-7 0.¢100 <0.0100
Carbazole 86-74-8 0.0100 <0.0100
463 West 3600 South  Chlorobenzilate 310-15-6 0.0100 <0.0100
Salt Lake City, UT 84115 Chuysene 218-01-8 0.0100 <0.0100
Di-n-butyl phthalate 84-74-2 0.0100 <0.0100
Di-n-octy! phthalate 117-84-0 0.0100 < 0.0100
Phone: (801) 263-8686 Diallate (cis or trans) 2303-16-4 0.0100 <0.0100
Toll Free: (888) 2638686 Dibenz(a,h)anthracene 53-70-3 0.0100 < 0.0100
Fax: (801) 263-3687 Dibenzofuran 132-64-% 0.0100 <0.0100
il el abseom Diethyl phthalate 84-66-2 0.0100 <0.0100
Dimethoate 60-51-5 0.0100 <0.0100
T Dimethyl phthalate 131-11-3 0.0100 < 0.0100
Dimethylaminoazobenzene 60-11-7 0.0100 < 0.0100
Dinoseb 88-85-7 0.0100 < 0.0100
. Kyle F. Grass  Diphenylamine 122-39-4 0.0100 <0.0100
Laboratory Director  Disulfoton 298-04-4 0.0100 <0.0100
Ethyl methanesulfonate 62-50-0 0.0100 <0.0100
Jose Rocha  Famphur 52-85-7 0.0100 <0.0100
QA Officer  Fluoranthene 206-44-0 0.0100 <0.0100
Fluorene 86-73-7 0.0100 < 0.0100
Hexachlovobenzene 118-74-1 0.0100 < (0.0100
Hexachlorobutadiene 87-68-3 0.0100 <0.0100
Hexachlorocyclopentadiene 77-47-4 0.0100 < 0.0100
Hexachloroethane 67-72-1 0.0100 <0.0100
Hexachlorophene 70-30-4 0.0100 <0.0100
Hexachloropropene 1888-71-7 0.0100 <0.0100
Indene 95-13-6 0.0100 < 0.0100
Indeno(1,2,3-cd)pyrene 193-39-5 0.0100 <{.0100
Isodrin 463-73-6 0.0100 < 0.0100
Isophorone 78-59-1 0.0100 <0.0100
Isosafrole 120-58-1 0.0100 < 0.0100
Kepone 143-50-0 0.0100 <0.0100
Methapyrilene 91-80-5 0.0100 < 0.0100
. Methyl methanesulfonate 66-27-3 0.0100 <0.0100
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All analyxes applicable to the CWA, SDWA, and RCRA are perforied in accordante to NELAC pratocals. ertinent sampling information is Jocated on the attached COC, This reportis provided for the exclusive use of the addressee. Privileges of
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Awmearican West

AHALYTICAL LACGORATORIES

463 West 3600 South
Salt Lake City, UT 84115

Phone: (801) 263-8686
Toll Free: (888) 263-8686
Fax: (801) 263-8687

e-mail: awal@awal-labs.com

web: www awal-labs.com

Kyle F. Gross

Laboratory Director

Jose Rocha
QA Officer

All analyses applicable ro the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols. Pertinent sy
subssquentvse of the name of this compzny or any mémber of its staff, or reproduction of this repont in

Lab Sample ID:
Client Sample ID: R11-122 #2

1110545-002A

Analyzed: 11/4/2011 1825h Extracted:  11/4/2011 1050h  SPLP Prep Date: 11/3/2011 1700h
Units: mg/L
Dilution Factor: | CAS Reporting Analytical
Compound Number Limit Result Qual
n-Decane 124-18-5 0.0100 <0.0100
N-Nitrosodi-n-butylamine 924-16-3 0.0100 <0.0100
N-Nitrasodiethylamine 53-18-3 0.0100 <{.0100
N-NMitrosedimethylamine 62-75-9 0.0100 <0.0100
N-Nitrosodiphenylamine 86-30-6 0.0100 <0.0100
N-Nitrosodi-n-propylamine 621-64-7 0.0100 <0.0100
N-Nitrosomethylethylamine 10595-85-6 0.0100 <0.0100
N-Nitrosomorpholine 59-89-2 0.0100 <0.0100
N-Nitrosopiperidine 100-73-4 0.0160 <0.0100
N-Nitrosopyrrolidine 930-33-2 0.0100 <0.0160
n-Octadecane 393-435-3 0.0100 <0.0100
Naphthalene 91-20-3 0.0100 <0.0100
Nitrobenzene 98-95-3 0.0100 <0.0100
Nitroquinoline-1-oxide 36-37-5 0.0100 <0.0100
0,0,0-Triethyl phosphorothioate 126-68-1 0.0100 <0.0100
o-Toluidine 95-53-4 0.0100 <0.0100
Parathion 56-38-2 0.0100 <0.0100
Methyl parathion 298-00-0 0.0100 <0.0100
Pentachlorobenzene 608-93-3 0.0100 < 0.0100
Pentachloronitrobenzens 82-68-8 0.0100 <0.0100
Pentachlorophenol 87-86-5 0.0100 <0.0100
Phenacetin 62-44-2 0.0100 <0.0100
Phenanthrene 85-01-8 0.0100 <0.0100
Phenol 108-95-2 0.0100 <0.0100
Phorate 298-02-2 0.0100 <0.0100
Pronamide 23950-38-3 0.0100 <0.0100
Pyrene 129-00-0 0.0100 <0.0100
Pyridine 110-86-1 0.0100 <0.0100
Quinoline 91-22-5 0.0100 < (.0100
Safrole 94-39-7 0.0100 <0.0100
Tetraethyl dithiopyrophosphate 3689-24-5 0.0100 < 0.0100
Thionazin 297-97-2 0.0100 <0.0100
Surr: 2,4,6-Tribromophenol 118-79-6 10-159 85.9
Surr: 2-Fluorobiphenyl 321-60-8 10-124 42.7
Surr: 2-Fluerophenol 367-124 14-106 31.6
Surr: Nitrobenzene-d3 4165-60-0 10-180 65.6
Report Date: 11/7/2011  Page 16 of 79
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Lab Sample [D:  1110345-002A
Client Sample ID: RI11-122 #2

Analyzed: 11/4/2011 1825h Extracted:  11/4/2011 1050h SPLP Prep Date: 11/3/2011 1700h
Units: mg/L
Dilution Factor: 1

CAS Reporting Analytical
American West Compound Number Limit Result Qual
ANIL"II’CIAI.‘I.IOHATD’IHI
Surt: Phenol-dé 13127-88-3 10-122 22.3
Surr: Terphenyl-d14 1718-51-0 10-199 106

Reisste of a previously generated report, Information has been added, npdated, or revised. fnformation herein sipersedes that of previousiy
issued reports,

463 West 3600 South
Salt Lake City, UT 84113

Phose: (801) 263-8686
Toll Free: (888) 263-8686
Fax: (801) 263-8687

e-mail: awal@awal-labs.com

web: wiviv.awal-labs.com

. Kyle F. Gross

Laboratory Director

Jose Rocha
QA Officer

Report Date: 11/7/2011 Page 17 of 79

All analyses applicable tn the CWA, SDWA, and RCRA ore performed in sccordance 16 NELAC protocols. Pertinent sawipling in form ation is located on the atached COC. This report is provided for the exclusive uee of the addresses. Pavileges of
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ORGANIC ANALYTICAL REPORT

Client: IGES Contact: John Wallace
Project: Red Leaf ECOSHALE / 01109-013

Lab Sample ID:  1110543-003A

A s Wt Client \?ample ID: R11-122 #3

audiviicas racanaranics  Collection Date:  10/27/2011 094Ch

Received Date: 10/27/72011 1346h Methad: SW3270D

Analytical Resuits SVOA SPLP by GC/MS Method 8270D/1312/3510C

Analyzed: 11/4/2011 1851h Extracted: 11/4/2011 1050h SPLP Prep Date: 11/3/2011 1700h
Units: mg/L
463 West 3600 South  Dilution Factor: 1

CAS Reporting Analytieal

Salt Lake City, UT 84115 Compound Number Limit Result Qual
1,1"-Biphenyl 92-52-4 0.0100 <0.0100
1,2,4,5-Tetrachlorobenzens 93-94-3 0.0100 < 0.0100

Phone: (801) 263-8686 | 2 4-Trichlorobenzene 120-82-1 0.0100 <0.0100 !
Toll Free: (888) 263-8686 | 2-Dichlorobenzene 95-50-1 0.0100 <0.0100
Fax: (801) 263-8687  [,3,5-Trinitrobenzene 99-35-4 0.0100 <0.0100
e-mail: awal@awal-labs.com ] 4-Naphthoquinone 130-15-4 0.0100 <0.0100
1,3-Dichlorobenzene 341-73-1 0.0100 <0.0100
web: www.awal-labs.com ) 5 biirobenzene 99-65-0 0.0100 <0.0100
1,4-Dichlorobenzene 106-46-7 0.0100 <0.0100
. 1,4-Phenylenediamine 106-50-3 0.0100 < 0.0100

Kyle F. Gross
1-Chloronaphthalene 90-13-1 0.0100 <0.0100
Laboratory Directer

1-MethyInaphthalene 20-12-0 0.0100 <0.0100
Jose Rocla 1-Naphthylamine 134-32-7 0.0100 <0.0100
QA Officer 2,3.4,6-Tetrachlorophenol 58-90-2 0.0100 <0.0100
2,4,5-Trichlorophenol 93-95-4 0.0100 <0.0100
2,4,6-Triichlorophenol 88-06-2 0.0100 <0.0100
2,4-Dichlorophenol 120-83-2 0.0100 <0.0100
2,4-Dimethylphenol 105-67-9 0.0100 <0.0100
2,4-Dinitrophenol 51-28-5 0.0200 <0.0200
2,4-Dinitrotoluene 121-14-2 0.0100 <0.0100
2,6-Dichlorophenot 87-65-0 0.0100 <0.0100
2,6-Dinitrotoluene 606-20-2 0.0100 <0.0100
2-Acetylaminofluorene 33-96-3 0.0100 <0.0100
2-Chloronaphthalene 91-58-7 0.0100 <0.0100
2-Chlorophenol 95-57-8 0.0100 <0.0100
2-Methylnaphthalene 91-37-6 0.0100 <0.0100
2-Methylphenol 95-48-7 0.0100 <0.0100
2-Naphthylamine 91-59-8 0.0100 <0.0100
2-Nitroaniline 88-74-4 0.0100 <0.0100
. 2-Nitrophenol 88-75-3 0.0100 <0.0100
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Al analysea applicable to the CAWVA, SDWA, and RCRA are performed in sccordancs to NELAC protocols. Perlinent ssmpling information is located on the attacherd COC. This reportis provided for the exelusive use of the addressce, Privileges of
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Lab Sample ID:  11103543-003A
Client Sample ID: R11-122 #3

Analyzed: 11/4/2011 1851h Extracted:  11/4/2011 1050h SPLP Prep Date: 11/3/2011 1700h
Units: mg/L
Dilution Factor: 1

CAS Reporting Analytical
Ammarican YWegi Compound Number Limit Result Qual
ANALYTICAU LAUORATORIES
2-Picoline 109-06-8 0.0100 <0.0100
3&4-Methylphenol 0.0100 <0.0100
3,3 -Dichlorobenzidine 91-94-1 0.0100 < 0.0100
3.5 -Dimethyibenzidine 119-93-7 0.0100 <0.0100
463 West 3600 South  3-Methylcholanthrene 56-49-3 0.0100 <0.0100
Salt Lake City, UT 84115 3-Nitroaniline 99-09-2 0.0100 <0.0100
4,6-Dinitro-2-methylphenal 534-32-1 0.0100 <0.0100
4-Aminobiphenyl 92-67-1 0.0100 <0.0100
Phone: (801) 263-8686 4-Bromopheny! pheny! ether 101-35-3 0.0100 <0.0100
Toll Frec: (888} 263-8636 4-Chloro-3-methylphenol 39-50-7 0.0100 <0.0100
Fax: (801) 263-8687 4-Chloroaniline 106-47-8 0.0100 <0.0100
. e 4-Chlorophenyl phenyl ether 7005-72-3 0.0100 <0.0100
4-Nitroaniline 100-01-6 0.0100 <0.0100
web: www.awal-labs.com  4-TNitrophenol 100-02-7 0.0100 <(.0100
3-Nitro-o-toluidine 99-55-8 0.0100 < 0.0100
7,12-Dimethylbenz(a)anthracene 37-97-6 0.0100 <0.0100
. Kyle F. Gross  a,a-Dimethylphenethylamine 122-09-8 0.0100 <0.0100
Laboratory Director ~ Acenaphthene 83-32-9 0.0100 <0.0100
Acenaphthylene 208-96-8 0.0100 <0.0100
Jose Rocha  Acetophenone 98-86-2 0.0100 <0.0100
QA Officer  alpha-Terpineol 98-55-5 0.0100 <0.0100
Aniline 62-33-3 0.0100 <0.0100
Anthracene 120-12-7 0.0100 <0.0100
Aramite 140-57-8 0.0100 <0.0100
Azobenzene 103-33-3 0.0100 <0.01C0
Benz(a)anthracene 56-53-3 0.0100 <0.0100
Benzidine 92-87-5 0.0100 <0.0100
Benzo(a)pyrene 50-32-8 0.0100 <0.0100
Benzo(b)fluoranthene 205-99-2 0.0100 <0.0100
Benzo(g,h,i)perylene 191-24-2 0.0100 <0.0100
Benzo(k)fluoranthene 207-08-9 0.0100 <0.0100
Benzoic acid 65-85-0 0.0200 0.0259
Benzyl alcohol 100-51-6 0.0100 <0.0100
Bis(2-chloroethoxy)methane 111-91-1 0.0100 <0.0100
Bis(2-chloroethyl) ether 111-44-4 0.0100 <0.0100
. Bis(2-chloroisopropyl) ether 108-60-1 0.0100 <0.0100
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Lab Sample ID:  1110345-003A
Client Sample ID: R11-122 43

Analyzed: 11/4/2011 1851h Extracted:  11/4/2011 1050h SPLP Prep Date: 11/3/2011 1700h
Units: mg/L
Dilution Factor: |

CAS Reporting Analytical
Amearicar Wegi Compound Number Limit Result Qual
anaLeticai Laganatorics
Bis(2-ethylhexyl) phthalate 117-81-7 0.0100 <0.0100
bis(2-ethylhexyl}adipate 103-23-1 0.0100 <0.0100
Butyl benzyl phthalate 85-68-7 0.0100 <0.0100
Carbazole 86-74-8 0.0100 <0.0100
463 West 3600 South  Chlorobenzilate 510-13-6 0.0100 <(.0100
Salt Lake City, UT 84115 Chrysene 218-01-9 0.0100 <0.0100
Di-n-butyl phthalate 84-74-2 0.0100 <0.0100
Di-n-octyl phthalate 117-84-0 0.0100 <0.0100
Phone: (801) 263-8686 Diallate (cis or trans} 2303-16-4 0.0100 <0.0100
Toll Free: (888) 263-8686 Dibenz(a h)anthracene 53-70-3 0.0100 <0.0100
Pax: (801) 263-8687 Dibenzofuran 132-64-2 0.0100 <0.0100
. Diethyl phthalate 84-66-2 0.0100 <0.0100
Dimethoate 60-31-5 0.0100 <0.0100
web: www.awal-labs.comy  Dimethyl phihalate 131-11-3 0.0100 <(.0100
Dimethylaminoazobenzens 60-11-7 0.0100 <0.0100
Dinoseb 88-85-7 0.0100 <0.0100
. Kyle F. Gross  Diphenylamine 122-39-4 0.0100 <0.0100
Laboratory Director Disulfoton 298-04-4 0.0100 <(.0100
Ethyl methanesulfonate 62-30-0 0.0100 <0.0100
Jose Rocha  Famphur 52-85-7 0.0100 <0.0100
QA Officer  Fluorantliene 206-44-0 0.0100 <0.0100
Fluorene 86-73-7 0.0100 <0.0100
Hexachlorobenzene 118-74-1 0.0100 <0.0100
Hexachlorobutadiene 87-68-3 0.0100 <0.0100
Hexachlorocyclopentadiene 77-47-4 0.0100 <0.0100
Hexachloroethane 67-72-1 0.0100 <0.0100
Hexachlorophene 70-30-4 0.0100 <0.0100
Hexachloropropene 1888-71-7 0.0100 <0.0100
Indene 95-13-6 0.0100 <0.0100
Indeno(1,2,3-cd)pyrene 193-39-5 0.0100 <0.0100
Isodrin 463-73-6 0.0100 <0.0100
Isophorone 78-39-1 0.0100 <0.0100
Isosafiole 120-58-1 0.0100 <0.0100
Kepone 143-50-0 0.0100 <0.0100
Methapyrilene 91-80-5 0.0100 <0.0100
. Methyl methanesulfonate 66-27-3 0.0100 <0.0100
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Allanaly ses applicablz to the (WA, SDWA, and RCRA are performed in accordance to NELAC pratocols. Perfinent sampling infornation is located on the atlached COC. This repart is provided for e exclusive use of the addmssee, Privileges of
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463 West 3600 South
Salt Lake City, UT 84115

Phone: (801) 263-8686
Toll Free: (888) 263-8686
Fax: (801) 263-8687

e-mail: awal@lawal-labs.com

web: wwiw.awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha

QA Officer

Lab Sample ID:  1110545-0034A
Client Sample ID: R11-122 #3

Analyzed: 11/4/2011 1851h Extracted: 11/4/2011 1050h SPLP Prep Date: 11/3/2011 1700h
Units: mg/L
Dilution Factor: 1 CAS Reporting Analytical
Compound Numbeyr Limit Result Qual
n-Decane 124-18-3 0.0100 < 0.0100
N-Nitrosodi-n-butylamine 924-16-3 0.0100 <0.0100
N-Nitrosodiethylamine 33-18-3 0.0100 <0.0100
N-Nitrosodinmethylamine 62-73-9 0.0100 <0.0100
N-Nitrosodiphenylamine 86-30-6 0.6100 <0.0100
N-Nitrosodi-n-propylamine 621-64-7 0.0100 <0.0100
N-Nitrosomethylethylamine 10393-95-6 0.0100 <0.0100
N-Nitrosomorpholine 39-89-2 0.0100 <0.0100
N-Nitrosopiperidine 100-75-4 0.0100 <0.0100
N-Nitrosopyirolidine 930-35-2 0.0100 <0.0100
n-Cctadecane 593-45-3 0.0100 <0.0100
Naphthalene 91-20-3 0.0100 <0.0100
Nitrobenzene 98-95-3 0.0100 <0.0100
Nitroquinoline-1-oxide 56-37-3 0.0100 <0.0100
0,0,0-Triethyl phosphorothioate 126-68-1 0.0100 < 0.0100
o-Tolhidine 95-53-4 0.0100 <0.0100
Parathion 56-38-2 0.0100 < 0.0100
Methyl parathion 298-00-0 0.0100 <0.0100
Pentachlorobenzene 608-93-5 0.0100 <0.0100
Pentachloronitrobenzene 82-68-8 0.0100 <0.0100
Pentachlorophenol 87-86-3 0.0100 <0.0100
Phenacetin 62-44-2 0.0100 <0.0100
Phenanthrene 85-01-3 0.0100 <0.0100
Phenol 108-95-2 0.0100 <0.0100
Phorate 298-02-2 0.0100 <0.0100
Pronamide 23930-38-3 0.0100 <0.0100
Pyrene 129-00-0 0.6100 <0,0100
Pyridine 110-86-1 0.0100 <0.0100
Quinoline 91-22-3 0.0100 <0.0100
Safrole 94-59-7 0.0100 <0.0100
Tetraethyl dithiopyrophosphate 3689-24-5 0.0100 <0.0100
Thionazin 267-97-2 0.0100 <0.0100
Surr: 2,4,6-Tribromophenol 118-79-6 10-159 904
Surr: 2-Fluorobiphenyl 321-60-8 10-124 40.5
Surr: 2-Fluorophenol 367-12-4 14-106 32.3
Surr: Nitrobenzene-d3 4165-60-0 10-130 45.2
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Lab Sample ID:  11105435-003A
Client Sample ID: R11-122 43

Analyzed: 11/4/2011 1851h Extracted:  11/4/2011 1050h SPLP Prep Date: 11/3/2011 1700h
Units: mg/L

Dilution Factox: 1 CAS Reporting Analytical
American West Compound Number Limit Result Qual
Allll\"l’clllllﬂoﬂ ITU’HT[I
Surt: Phenol-dé 13127-88-3 10-122 25.2
Surr: Terphenyl-d14 1718-51-0 10-199 110

! - Marrix spike recovery indicates matvix iterference. The merhod is in control as indicated by the LCS.

Reissue of a previously generated report. Information has been added, updated, or revised. Inforination herein supersedes that of previously
Isstied reports.

463 West 3600 South
Salt Lake City, UT 84115

Phone: {801) 263-8686
Toll Free: (888) 263-8686
Fax: (801) 263-8687

e-mail: awal@@awal-labs.com

web: www.awal-labs.comn

. Kyle F. Gross

Laboratory Director

Jose Rocha
QA Officer
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All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols, Pertinent sampling infamsation is located on the aftxched COC. This e pert is previded for the exclusive nse of the addressce. Privileges of
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ORGANIC ANALYTICAL REPORT

Client: IGES Contact: John Wallace
Project: Red Leaf ECOSHALE / 01109-013

Lab Sample ID:  1110543-001A

Client Sample ID: R11-122 #1

Collection Date:  10/27/2011 0930h

HAmerican Waest
AHALYTICAL LAQORATORIES

Received Date:  10/27/2011 1346h Method: SW8260C
Analytical Results VOAs SPLP 1312 List by GC/MS Method 8260C/5030C
Analyzed: 11/32011 0435h SPLP Prep Date:  10/28/2011 1600h

Units: mg/L

463 West 3600 South  Dilution Factor: CAS Reparting  Analytical

Salt Lake City, UT 84115 Compouni Number Limit Result Qual
1,1,1,2-Tetrachloroethane 630-20-6 0.00200 < 0.00200
1,1,1-Trichloroethane 71-35-6 0.00200 <0.00200

Phone: (801) 263-8686 1,1,2,2-Tetrachloroethane 79-34-5 0.00200 <.00200

Toll Free: (888) 263-8686  1,1,2-Trichlore-1,2,2-triflucrosthane 76-13-1 0.00200 <0.00200

Fax: (801) 263-8687  1,1,2-Trichloreethane 79-00-5 0.00200 < 0.00200

e-mail: awal@awal-labs.com 1 |-Dichloropropene 563-38-6 " 0.00200 <0.00200

1,1-Dichloroethane 75-34-3 0.00200 <0.00200

webs wwwawal-labs.com g ) pyeporoethene 75-35-4 0.00200 <0.00200

1,2, 3-Trichlorobenzene 87-61-6 0.00200 < 0.00200

. 1,2,3-Trichloropropane 96-1 SI-4 0.00200 <0.00200
Kyle F. Gross

. 1,2,3-Trimethylbenzene 526-73-8 0.00200 <0.00200

Lt D Ry 1,2,4-Trichlorobenzene 120-82-1 0.00200 <0.00200

Pl 1,2,4-Trimethylbenzene 95-63-6 0.00200 <0.00200

QA Officer 1,2-Dibromo-3-chloropropane 96-12-8 0.00500 <0.00500

1,2-Dibromeoethane 106-93-4 0.00200 <0.00200

1,2-Dichlorobenzene 93-30-1 0.00200 <0.00200

1,2-Dichloroethane 107-06-2 0.00200 <(.00200

1,2-Dichloropropane 78-87-3 0.00200 <0.00200

1,3,3-Trimethylbenzene 108-67-8 0.00200 < 0.00200

1,3-Dichlorobenzene 541-73-1 0.00200 < 0.00200

1,3-Dichlorepropane 142-28-9 0.00200 <0.00200

1,4-Dichlorobenzene 106-46-7 0.00200 < 0.00200

1,4-Dioxane 123-91-1 0.0500 <0.0500

2,2-Dichloropropane 394-20-7 0.00200 < 0.00200

2-Butanone 78-93-3 0.0100 <0.0100

2-Chloroethyl vinyl ether 110-73-8 0.00300 <0.00500

2-Chlorotoluene 95-49-8 0.00200 <0.00200

2-Hexanone 591-78-6 0.00500 < 0.00500

2-Nitropropane 79-46-9 0.00500 <0.00500

. 4-Chlorotoluene 106-43-4 0.00200 < 0.00200
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Lab Sample ID:  1110343-001A

Client Sample ID: R11-122 #1
. Analyzed: 11/3/2011 04331 SPLP Prep Date:  10/28/2011 1600h
- Units: mg/L
Dilution Factor: 1

CAS Reporting Analytical
American West Compound Number Limit Result Qual
anaLTiical LRooRATONILS
4-Isopropyltolusne 99-87-6 0.00200 <0.00200
4-Methyl-2-pentanone 108-10-1 0.00500 <0.00300
Acetone 67-64-1 0.0100 0.0195
Acetonitrile 75-05-8 0.00500 (0.0171
463 West 3600 South  Acrolein 107-02-8 0.00500 <0.00500
Salt Lake City, UT 84115 Acrylonitrile 107-13-1 0.0100 <0.0100
Allyl ehloride 107-05-1 0.00500 <0.00500
Benzene 71-43-2 0.00100 <0.00100
Dhone: (801) 2638686 Benzyl chloride 100-44-7 0.00300 < 0.00500
Toll Free: (888) 263-3686 Bis(2-chloroisopropyl) ether 108-60-1 0.00300 < 0.00500
Fax: (801) 263-8687 Bromobenzene 108-86-1 0.00200 <0.00200
o-mail: awal@awal-labs.com Bromochloromethane 74-97-5 0.00200 < 0.00200
Bromodichloromethane 75-27-4 0.00200 < 0.00200
web: www.awal-labs.com Bromoform 75-25-2 0.00200 < 0.00200
Bromomethane 74-83-9 0.00500 < (0.00500
Butyl acetate 123-86-4 0.00500 < 0.00500
. Kyle F. Gross  Carbon disulfide 75-15-0 0.00200 < 0.00200
Laboratory Director ~ Carbon tetrachloride 56-23-5 0.00200 <0.00200
Chlorobenzene 108-90-7 0.00200 < 0.00200
JoseRocha  Chloroethane 75-00-3 0.00200 <0.00200
QA Officer  Chloroform 67-66-3 0.00200 < 0.00200
Chloromethane 74-87-3 0.00300 < 0.00300
Chloroprene 126-99-8 0.00200 < 0.00200
cis-1,2-Dichloroethene 156-59-2 0.00200 < 0.00200
cis-1,3-Dichlorapropene 10061-01-5 0.00200 < 0.00200
Cyclohexane 110-82-7 0.00200 <20.00200
Cyclohexanone 108-94-1 0.0500 < 0.0500
Dibromochloromethane 124-48-1 0.00200 <0.00200
Dibromomethane 74-93-3 0.00200 <0.00200
Dichlorodiflucromethane 75-71-8 0.00200 <0.00200
Ethyl acetate 141-78-6 0.0100 <0.0100
Ethyl ether 60-29-7 0.0100 <0.0100
Ethyl methacrylate 97-63-2 0.00200 < 0.00200
Ethylbenzene 100-41-4 0.00200 < 0.00200
Hexachlorobutadiene 87-68-3 0.00200 <0.00200
. Iodomethaine 74-88-4 0.00500 < 0.00500
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Lab Sample ID:  11103545-001A
Client Sample ID: R11-122 #1

Analyzed: 11/3/2011 0435h SPLP Prep Date:  10/28/2011 1600h
Units: mg/L
Dilution Factor: 1 CAS Reporting Analytical
Amarican Wegs Compound Number Limit Result Qual
AHALCTICAL LABEONATORILS
Isobutyl alcoliol 78-83-1 0.100 <0.100
Isopropyl acetate 108-21-4 0.0200 <0.0200
[sopropyl alcohol 67-63-0 0.0230 <0.0250
Isopropylbenzens 93-82-8 0.00200 < (.00200
463 West 3600 South - m,p-Xylene 179601-23-1 0.00200 <0.00200
Salt Lake City, UT 84115 Methacrylonitrile 126-98-7 0.00300 <0.00500
Methyl Acetate 79-20-9 0.00300 <0.00500
Methyl methacrylate 80-62-6 0.00500 <0.00300
Phone: (801) 263-8686 Methyl tert-butyl ether 1634-04-4 0.00200 < 0.00200
Toll Free: (888) 2638686 Methylcyclohexans 108-37-2 0.00200 < 0.00200
Fax: (301) 263-8687 Methylene chloride 75-09-2 0.00200 < 0.00200
-tnail: aval@awal-labs.com n-Amyl acetate 628-63-7 0.00200 <(0.00200
n-Butyl alcohol 71-36-3 0.0500 <0.0500
O s Ll e n-Butylbenzene 104-51-8 0.00200 <0.00200
n-Hexane 110-54-3 0.00200 <0.00200
n-Cclane 111-65-9 0.00200 <0.00200
. Kyle F. Gross n-Propylbenzene 103-65-1 0.00200 < 0.00200
Laboratory Director Naphthalene 91-20-3 0.002.00 < 0.00200
o-Xylene 95-47-6 0.00200 < (,00200
Jose Rocha  pentachlorcethane 76-01-7 0.00500 < 0.00500
QA Officer  Propionitrile 107-12-0 0.0250 <0.0250
Propyl acetate 109-60-4 0.00200 <0.00200
sec-Butylbenzene 133-98-8 0.00200 < 0.00200
Styrene 100-42-5 0.00200 <0.00200
tert-Butyl alcohol 76-65-0 0.0200 <0.0200
tert-Butylbenzene 98-06-6 0.00200 < (.00200
Tetrachloroethene 127-18-4 0.00200 <0.00200
Tetrahydrofuran 109-99-9 0.00200 <0.00200
Toluene 108-88-3 0.00200 <0.00200
trans-1,2-Dichloroethene 136-60-3 0.00200 <0.00200
trans-1,3-Dichloropropene 10061-02-6 0.00200 < 0.00200
{rans-1,4-Dichloro-2-butene 110-37-6 0.00200 <0.00200
Trichloroethene 79-01-6 0.00200 < 0.00200
Trichloroflueromethane 75-69-4 0.00200 <0.00200
Vinyl acetate 108-035-4 0.0100 <0.0100
. Vinyl chloride 75-01-4 0.00100 <0.00100
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Lab Sample ID:  11103543-001A
Client Sample [D: R11-122 #1

Analyzed: 11/3/2011 04350 SPLP Prep Date:  10/28/2011 1600h
Units: mg/LL
Dilution Factor: 1 CAS Reporting Analytical
American Wezt Compound Number Limit Result Qual
AMALYTICAL LAUOAATGRIES
Surr: 1,2-Dichloroethane-d4 17060-07-0 77-144 109
Suir: 4-Bromofluorobenzene 460-00-4 80-123 97.7
Surr: Dibromofluoromethane 1868-53-7 80-124 98.7
Surr: Toluene-d8 2037-26-3 80-125 102

463 West 3600 South  Rejssue of a previously generated report. Information has been added, updared, or revised. Information herern supersedes that of previously
Salt Lake City, UT 84115 sedreports.

Phone: (801) 263-8686
Toll Free: (888) 263-8686
Fax: (801) 263-8687

e-mail: awal@awal-labs.com

web: wwwv.awal-labs.com

. Kyle F. Gross

Laboratory Director

Jose Rocha
QA Officer
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ORGANIC ANALYTICAL REPORT

. Client: IGES Contact: John Wallace
Project: Red Leaf ECOSHALLE / 01109-013

Lab Sample ID:  1110543-002A

I Client Sample 1D: R11-122 342

Vidaanarontes  Collection Date:  10/27/2011 0935h

ANALTTI
Received Date:  10/27/2011 1346h Method: SWB8260C
Analytical Results VOAs SPLP 1312 List by GC/MS Method 8260C/5030C
Analyzed: 11/3/2011 0457h SPLP Prep Date:  10/23/2011 1600h
Units: mg/L
463 West 3600 South  Dilution Factor: | CAS Reporting Analytical
Salt Lake City, UT 84113 Compound Number Limit Result Qual
1,1,1,2-Tetrachloroethane 630-20-6 0.00200 <0.00200
1,1,1-Trichloroethane 71-35-6 0.00200 <0.00200
Phone: (801)263-8686  |,1,2,2-Tetrachloroethane 79-34-5 0.00200 <0.00200
Toll Free: (888) 263-8686 | 1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 0.00200 <0.00200
Fax: (801) 263-8687  1,1,2-Trichloroethans 79-00-5 0.00200 <0.00200
e-mail: awal@@awal-labs.com  1,1-Dichloropropene 563-58-6 0.00200 < 0.00200
1,1-Dichloroethane 75-34-3 0.00200 <0.00200
web: www.awal-labs.com 1,1-Dichloroethene 75-35-4 0.00200 <0.00200
1,2,3-Trichlorobenzene 87-61-6 0.00200 <0.00200
. 1,2,3-Trichloropropane 96-18-4 0.00200 < 0.00200
Kyle F. Gross I
1,2,3-Trimethylbenzene 526-73-8 0.00200 < 0.00200
Laboratory Director ]
1,2,4-Trichlorobenzene 120-82-1 0.00200 <0.00200
Jose Racha 1,2,4-Trimethyibenzene 95-03-6 0.00200 < 0.00200
QA Officer 1,2-Dibrome-3-chloropropane 96-12-3 0.00300 < 0.00500
1,2-Dibromoethane 106-93-4 0.00200 <0.00200
1,2-Dichlorobenzene 95-50-1 0.00200 < 0.00200
1,2-Dichiorcethane 107-06-2 0.00200 <0.00200
1,2-Dichlorepropane 78-87-3 0.00200 <0.00200
1,3,3-Trimethylbenzene 108-67-8 0.00200 < 0.00200
1,3-Dichlorobenzene 341-73-1 0.00200 < 0,00200
1,3-Dichloropropane 142-28-9 0.00200 <0.00200
1,4-Dichlorobenzene 106-46-7 0.00200 <0.00200
1,4-Dioxane 123-91-1 0.0500 <0.0500
2,2-Dichloropropane 594-20-7 0.00200 <0.00200
2-Butanone 78-93-3 0.0100 <0.0100
2-Chloreethyl vinyl ether 110-75-8 0.00500 <0.00500
2-Chlerotoluene 95-49-8 0.00200 <0.00200
2-Hexanane 391-78-6 0.00500 <0.00500
2-Nitropropane 79-46-9 0.00300 <0.00500
. 4-Chlorotoluene 106-43-4 0.00200 <0.00200
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ton is Jacsted on the artached COC. This report is provided for the exclasive nse of the addressee, Privilepes of

All analyses applicable ra the CWA. SDWA, and RCRA are performed in d 1 NELAC p Is. Pestinent ling inft
subscquent use ofthe name of this cetnpany ot any member of its stalf, or mproduction of this report in connection with the adveaisement, promotion ar sale of any product or process, or in 1 with the re-publication of this repont for any
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Lab Sample [D:  1110545-002A
Client Sample [D: R11-122 #2

Analyzed: 11/3/2011 0457h SPLP Prep Date:  10/28/2011 1600h
Units: mg/L
Dilution Factor: 1 CAS Reporting Analytical
1\ Mage  Compound Numbey Limit Result Qual
Frir
' 4-Isopropyltoluene 99-87-6 0.00200 < 0.00200
4-Methyl-2-pentenone 108-10-1 0.00500 < 0.00500
Acetone 67-64-1 0.0100 0.0178
Acetonitrile 75-05-8 0.00500 0.0134
463 West 3600 South ~ Acrolein 167-02-8 0.00500 <0.00500
Salt Lake City, UT $4115 Acrylonitrile 107-13-1 0.0100- <0.0100
Allyl chloride 107-05-1 0.00300 <0.00500
Benzene F1-43-2 0.00100 <Q.00100
Phone: (801} 263-8686 Benzyl chlovide 100-44-7 0.00300 <0.00500
Toll Free: (338) 263-8636 Bis(2-chloroisopropyl) ether 108-60-1 0.00300 < 0.00500
Pax: (301) 263-8687 Bromobenzene 108-86-1 0.00200 < 0.00200
B e I L i Bromochloromethane 74-97-5 0.00200 <0.00200
Bromodichloromethane 75-27-4 0.00200 <0.00200
e e e i A NGO T 75-25-2 (.00200 <0.00200
Bromomethane 74-83-9 0.00500 <0.00500
Butyl acetate 123-86-4 0.00500 <0.00500
. Kyle F. Gross  Carbon disulfide 75-13-0 0.00200 <0.00200
Laboratory Director  Carbon tetrachloride 36-23-3 0.00200 <{0.00200
Chlorobenzene 108-90-7 0.00200 <0.00200
JoseRocha  Chloroethane 75-00-3 0.00200 < 0.00200
QA Officer  Chloroform 67-66-3 0.00200 <0.00200
Chloromethane 74-87-3 0.00300 <0.00300
Clhloroprene 126-99-3 0.00200 <0.00200
cis-1,2-Dichloroethens 156-59-2 0.00200 <0.00200
cis-1,3-Dichloropropene 10061-01-5 0.00200 <0.00200
Cyclohexane 110-82-7 0.00200 <{.00200
Cyclohexanone 108-94-1 0.0500 < 0.0500
Dibromochloromethane 124-48-1 0.00200 <0.00200
Dibromomethane 74-95-3 0.00200 <0.00200
Dichlorediflucromethane 75-71-8 0.00200 <0.00200
Ethyl acetate 141-78-6 0.0100 <0.0100
Ethyl ether 60-29-7 0.0100 <0.0100
Ethyl methacrylate 97-63-2 0.00200 <0.00200
Ethylbenzens 100-41-4 0.00200 <0.00200
Hexachlorobutadiene 87-68-3 0.00200 <0.00200
. lodomethane 74-88-4 0.00500 <0.00500
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Lab Sample ID:  1110345-002A
Client Sample ID: R11-122 #2

Analyzed: 11/3/2011 0437h SPLP Prep Date:  10/28/2011 1600h
Units: mg/L
Dilution Factoy: 1 CAS Reporting Analytical

American YWesi Compound Number Limit Result Qual

ARALYITICAL LAHORATDRIER

Isobutyl alcohol 78-83-1 0.100 <0.100
Isgpropyl acetate 108-21-4 0.0200 <0.0200
Isopropyl alcohol 67-63-0 0.0250 <0.0250
Isoprapylbenzene 98-82-8 0.00200 < 0.00200
463 West 3600 South  m.p-Xylene 179601-23-1 0.00200 <0.00200
Salt Lake City, UT 84115 Methacrylonitrile 126-98-7 0.00300 < 0.00500
Methyl Acetate 79-20-9 0.00500 < 0.00500
Methyl methacrylate 80-62-6 0.00300 <0.00500
Phone: (801) 263-8686 Methyl tert-butyl ether 1634-04-4 0.00200 < 0.00200
Toll Free: (38%) 2638686 Methylcyclohexane 108-87-2 0.00200 <0.00200
Fas: (801) 263-8687 Methylene chloride 75-09-2, 0.00200 <0.00200
& il aval syt Tabsioor n-Amyl acetate 628-63-7 0.00200 < 0.00200
n-Butyl alcohol 71-36-3 0.0500 <0.0300
TS e e n-Butytbenzene 104-51-8 0.00200 <0.00200
n-Hexane 110-54-3 0.00200 < 0.00200
n-Octane 111-65-9 0.00200 < 0.00200
. KyleF. Gross n-Propylbenzene 103-65-1 0.00200 <0.00200
Laboratory Director Naphthalene 91-20-3 0.00200 < 0.00200
0-Xylene 95-47-6 0.00200 <0.00200
Jose Rocha  peptachloroethane 76-01-7 0.00500 <0.00500
QA Officer  Propionitrile 107-12-0 0.0250 < 0.0250
Propyl acetate 109-60-4 0.00200 < 0.00200
sec-Butylbenzene 135-98-8 0.00200 < 0.00200
Styrene 100-42-5 0.00200 <0.00200
tert-Butyl alcohol 76-65-0 0.0200 <0.0200
tert-Butylbenzene 58-006-0 0.00200 <{.00200
Tetrachloroethene 127-18-4 0.00200 < 0.00200
Tetrahydrofuran 109-99-9 0.00200 <0.00200
Toluene 108-88-3 0.00200 < 0.00200
trans-1,2-Dichloroethens 136-60-3 0.00200 <0.00200
trans-1,3-Dichloropropene 10061-02-6 0.00200 <0.00200
trans-1,4-Dichloro-2-butene 110-37-6 0.00200 < 0.00200
Trichloroethene 79-01-6 0.00200 < 0.00200
Trichlorofluoromethane 75-69-4 0.00200 <0.00200
Vinyl acetate 108-05-4 0.0100 <0.0100
. Vinyl chloride 75-01-4 000100  <0.00100
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Lab Sample ID:  1110545-002A
Client Sample ID: R11-122 #2

Analyzed: 11/3/2011 0457h SPLP Prep Date:  10/28/2011 160Ch
Units: mg/L
Dilution Factor: 1 CAS Reporting Analytical
American We=t Compound Number Limit Result Qual
AHALYIIGAL LARORATGRIES
Surr: 1,2-Dichloreethane-dd 17060-07-0 77-144 111
Surr: 4-Bromofluorcbenzene 460-00-4 80-123 98.0
Surr: Dibromofluoromethane 1868-33-7 20-124 99.2
Swit: Toluene-d8 2037-26-3 80-123 101

463 West 3600 South  Reissne of a previously generated report. Information has been added, updated, or revised. Information hevein supersedes that of previously
Salt Lake City, UT 84115 ‘suedreports

Phone: (801) 263-8686
Tall Free: (888) 263-8686
Fax: (801) 263-8687

e-mail; awal@dawal-labs.com

web: www.awal-labs.com

. Kyle F. Gross

Laboratory Director

Jose Rocha
QA Officer
Report Date: 11/7/2011 Page 30 o 79
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ORGANIC ANALYTICAL REPORT

Client: IGES Contact: John Wallace
Project: Red Leaf ECOSHALE /01109-015

Lab Sample ID:  1110345-003A

American West Client Sample 1D: R11-122 #3

ansreticat tasanarones  Collection Date:  10/27/2011 0940h

Received Date: 10/27/2011 1346h Method: SW38260C
Analytical Results VOAs SPLP 1312 List by GC/MS Method 8260C/5030C
Analyzed: 11/3/2011 0519h SPLP Prep Date:  10/28/2011 1600h

Unifs: mg/L
463 West 3600 South  Dilution Factor: 1

CAS Reporting Analytical
Salt Lake City, UT 84115 Compaund Numbey Limit Result Qual
1,1,1,2-Tetrachloroethane 630-20-6 0.00200 <0.00200
1,1,1-Trichloroethans 71-35-6 0.00200 < (0.00200
Phone: (801) 263-8686 | ,1,2,2-Tetrachloroethane 79-34-5 0.00200 <0.00200
Toll Free: (388) 263-8686  1,1,2-Trichloro-1,2,2-triflucroethane 76-13-1 0.00200 <0.00200
Fax: (801) 263-8687  1,1,2-Trichloroethane 79-00-5 0.00200 < 0.00200
e-mail: awal@awal-labs.com |, 1-Dichloropropene 363-38-6 0.06200 <0.00200
1,1-Dichloroethane 73-34-3 0.00200 < 0.00200
web: wwvw.awal-labs.com [,1-Dichloroethene 73-35-4 0.00200 <0.00200
1,2,3-Trichlorabenzene 87-61-6 0.00200 <0.00200
. 1,2,3-Trichloropropane 96-18-4 0.00200 <0.00200
Kyle F. Gross
1,2,3-Trimethylbenzene 326-73-8 0.00200 <0.00200
Laboratory Director .
1,2,4-Tiichlorobenzene 120-82-1 0.00200 <0.00200
Jose Rocha 1,2,4-Trimethylbenzene 93-63-6 0.00200 <0.00200
QA Officer 1,2-Dibromo-3-chloropropane 96-12-8 0.00500 <0.00300
1,2-Dibromoethane 106-93-4 0.00200 <0.00200
1,2-Dichlorcbenzens 23-30-1 0.00200 <0.00200
1,2-Dichloroethane 107-06-2 0.00200 <0.00200
1,2-Dichloropropane 78-87-5 0.00200 < 0.00200
1,3,3-Trimethylbenzene 108-67-8 0.00200 < 0.00200
1,3-Dichlorobenzene 541-73-1 0.00200 <0.00200
1,3-Dichloropropane 142-28-9 0.00200 <0.00200
1,4-Dichlorobenzene 106-46-7 0.00200 <0.00200
1,4-Dioxane 123-91-1 0.0500 <0.0500
2,2-Dichloropropane 594-20-7 0.00200 < 0.00200
2-Butanone 78-93-3 0.0100 < 0.0100
2-Chloroethyl vinyl ether 110-75-8 0.00300 <0.00500
2-Chlorotoluene 95-49-8 0.00200 <0.00200
2-Hexanone 591-78-0 0.00500 <0.00500
2-Nitropropane 79-46-9 0.00500 <0.00500
. 4-Chlorotoluene 106-43-4 0.00200 <0.00200
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Lab Sample ID:  1110545-003 A
Client Sample 1D: R11-122 #5

Analyzed: 11/3/2011 051%h SPLP Prep Dater  10/28/2011 1600h
Units: mg/L
Dilution Factoy: | CAS Reporting Analytical
American West Compound Number Limit Result Qual
ANALYT(CAL LADOAATOAIES
4-Isopropyltoluene 99-87-6 0.00200 <0.00200
4-Methyl-2-pentanone 108-10-1 0.00500 < 0.00300
Acetone 67-64-1 0.0100 0.0152
Acetonitrile 73-05-8 0.00500 0.0118
463 West 3600 South  Acrolein 107-02-8 0.00500 <0.00300
Salt Lake City, UT 84115 Aciylonifrile 107-13-1 0.0100 <0.0100
Allyl chloride 107-03-1 0.00500 <0.00500
Benzene 71-43-2 0.00100 < 0.00100
Phone: (801) 263-8686 Benzyl chloride 100-44-7 0.00300 < 0.00500
Toll Free: (§88) 263-8686 Bis{2-chloroisopropyl) ether 108-60-1 0.00500 < 0.00500
Fax: (801) 263-8687 Bromobenzene 108-86-1 0.00200 <0.00200
e-mail: awal@awal-fabs.com Bromachloromethane 74-97-3 0.00200 < 0.00200
Bromodichloromethane 7527-4 0.00200 < 0.00200
R R Bromoform 75-25-2 0.00200 <0.00200
Bromomethane 74-83-9 0.00500 < 0.00500
Buty! acetate 123-86-4 0.00500 < 0.00300
. Kyle F. Grogs  Carbon disulfide 75-13-0 0.00200 <0.00200
Laboratory Director  Carbon tetrachloride 36-23-3 0.00200 < 0.00200
Chlorobenzene 108-90-7 0.00200 <0.00200
Jose Rocha  Chloroethane 73-00-3 0.00200 <0.00200
QA Officer  Chloroform 67-66-3 0.00200 <0.00200
Chloromethane 74-37-3 0.00300 < 0.00300
Chloroprene 126-99-8 0.00200 <0.00200
cis-1,2-Dichloroethene 156-59-2 0.00200 <{.00200
cis-1,3-Dichloropropene 10061-01-5 0.00200 <(.00200
Cyclohexane 110-82-7 0.00200 < 0.00200
Cyclohexanone 108-94-1 0.0500 < 0.0500
Dibromochloromethane 124-48-1 0.00200 < 0.00200
Dibromomethane 74-95-3 0.00200 < (0.00200
Dichlerodifluoromethane 75-71-8 0.00200 < 0.00200
Ethyl acetate 141-78-0 0.0100 <0.0100
Ethyl ether 60-29-7 0.0100 < 0.0100
Eihyl methacrylate 97-63-2 0.00200 <0.00200
Ethylbenzene 100-41-4 0.00200 < 0.00200
Hexachlerobutadiene 87-68-3 0.00200 <0.00200
. lodemethane 74-38-4 0.00500 <0.00500
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Lab Sample [D: 1110345-003A
Client Sample ID: R11-122 #3

Analyzed: 11/3/2011 051%h SPLP Prep Date:  10/28/2011 1600h
Unifs: mg/L
Dilution Factor: 1

CAS Reporting Analytieal
arican Wesi Compound Number Limit Result Qual
LLABORATORIES
Isobutyl alcohol 78-83-1 0.100 < 0.100
Isopropyl acetate 108-21-4 0.0200 <0,0200
Isopropyl alcohol 67-63-0 0.0250 <0.0250
Isopropylbenzene 98-52-8 0.00200 <0.00200
463 West 3600 South  M.p-Xylene 179601-23-1 0.00200 < 0.00200
Salt Lake City, UT 84115 Methacrylonitrile 126-98-7 0.00500 <0.00500
Methyl Acetate 79-20-9 0.00300 < 0.00500
Methyl methacrylate 80-62-6 0.00500 < 0.00300
Phone: (301) 263-8686 Methyl tert-butyl ether 1634-04-4 0.00200 <0.00200
Toll Free: (888) 263-8686 Methyleyclohexane 108-37-2 0.00200 <0.00200
Fax: (801) 263-8637 Methylene chloride 75-09-2 0.00200 <0.00200
eomail: awal@awal-labs.com n-Amyl acetate 628-63-7 0.00200 < 0.00200
n-Butyl alcohol 71-36-3 0.0500 < 0.0500
web: www.awal-labs.com A-Butylbenzene 104-51-8 0.00200 <0.00200
n-Hexane 110-34-3 0.00200 <0.00200
n-Octane 111-65-9 0.00200 < 0.00200
. Kyle F. Gross n-Propylbenzene 103-65-1 0.00200 <0.00200
Laboratory Director Naphthalene 91-20-3 0.00200 <0.00200
o-Xylene 93-47-6 0.00200 < 0.00200
Jose Rocha  Pentachloroethane 76-01-7 0.00500 <0.00500
QA Officer  Propionitrile 107-12-0 0.0230 < 0.0250
Propyl acetate 109-60-4 0.00200 < 0.00200
sec-Butylbenzene 135-98-8 0.00200 <0.00200
Styrene 100-42-5 0.00200 < 0.00200
tert-Butyl alcohol 76-65-0 0.0200 < 0.0200
tert-Butylbenzene 98-06-6 0.00200 <0.00200
Tetrachloroethene 127-18-4 0.00200 <0.00200
Tetrahydrofuran 109-99-9 0.00200 < 0.00200
Toluene 108-88-3 0.00200 < 0.00200
trans-1,2-Dichlorocthiene 156-60-5 0.00200 < (.00200
trans-1,3-Dichloropropene 10061-02-6 0.00200 < 0.00200
trans-1,4-Dichloro-2-butene 110-37-6 0.00200 < (.00200
Trichloroethene 79-01-6 0.00200 < 0.00200
Trichlorofluoromethane 75-69-4 0.00200 < 0.00200
Vinyl acetate 108-05-4 0.0100 < 0.0100
. Vinyl chloride 75014 000100  <0.00L00
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Lab Sample ID:;  1110343-003A
Client Sample ID: R11-122 #3

Analyzed: 11/3/2011 05191 SPLP Prep Date:  10/28/2011 160Ch
Units: mg/L
Dilution Factor: 1 CAS Reporting Analytical
Amei it, n W esi Contpound Number Limit Result Qual
AMBLYHCAL LAODRAYORLEN
Surr: 1,2-Dichloroethane-d4 17060-07-0 77-144 112
Sur: 4-Bromofluorcbenzene 460-00-4 80-123 299.1
Surr: Dibromofluoroimethans 1868-53-7 80-124 99.2
Surr: Toluene-d§ 2037-26-5 80-125 99.4

463 West 3600 South Reissue of a previously generated report. Information has been added, updated, or revised. Information herein supersedes that of previously
Salt Lake City, UT 84115 ssuedreports.

Phone: (801) 263-8686
Toll Free: (888) 263-8686
Fax: (801) 263-8687

e-mail: awal@@awal-labs.com

web: www.awal-labs.com

. Kyle F. Gross

Laboratory Director
Jose Roacha
QA. Officer
Report Date: 11/7/2011 Page 34 of 79
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American West

ANALYTICAL LADORATQA

Client:

Lab Set ID: 1110545

ES

Phone: (§01) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

463 West 3600 South
Salt Lake City, UT 84115

e-mail: awal@awal-labs.com, web: www.awal-labs.com

QC SUMMARY REPORT

Contact:
Dept: ME
QC Type: LCS

John Wallace

Kyle F. Gross
Laborutory Director

Jose Rocha
QA Officer

Project: Red Leal ECOSHALE / 01109-013
Amount  Original RPD

Sample ID Analyte Units Method Result Spiked  Amount  Y%REC Limits %RPD Limit Qual Date Analyzed
LCS-15285 Boron mg/L swaalLoC 2.03 2.000 0 102 80-120 10/31/2011 1201h
LCS-15285 Calcium mg/L 5w6010C 20.1 20.00 0 101 80-120 10/31/2011 1201h
LCS-15285 Chromium mg/L SW6010C 0.391 0.4000 0 97.8 30-120 1073172011 1201h
LCS5-15285 Iron mg/L 5W6010C 2.0 2.000 0 101 80-120 10/31/2011 1201h
LC8-15285 Maguesium mg/L 8W6010C 19.8 20.00 0 99.0 80-120 10/31/2011 1201h
LCS-15285 Molybdenum mg/L Sweol0C 0.410 0.4000 0 103 80-120 10/31/2011 1632h
LCS-15285 Potassium mg/L SW6010C 192 20.00 0 95.9 80-120 10/31/2011 1652h
LCS-15285 Sodium mg/L SWweo10C 20.2 20.00 0 101 80-120 10/31/2011 1201h
LC5-15285 Tin mg/L SW60L0C 1.83 2.000 0 91.5 80-120 10/31/2011 1201h
LCS-15285 Yanadium mg/L SWG010C 0.403 0.4000 0 101 80-120 10/31/2011 1201k
LCS-15285 Antimony mg/L SWoL20A 0.403 0.4000 0 101 85-115 10/29/2011 00250
LCS-15285 Arsenic mg/L SWG020A 0.400 0.4000 0 100 85-115 10/29/2011 0023h
LCS-15285 Barium mg/L SWG020A 0.402 0.4000 0 100 85-115 10/29/2011 0023h
LCS-15285 Beryllium mg/L SW6020A 0.399 0.4000 0 99.7 85-115 10/29/2011 0023h
LCS8-15285 Cadmium mg/L SWE020A 0.401 0.4000 0 100 §5-115 10/29/2011 00231
LCS-15285 Copper mg/L SWED20A 0.398 0.4000 0 99.6 85-115 10/29/2011 0023h
LCS-15285 Lead mg/L SWG6020A 0.402 0.4000 0 100 85-115 10/29/2011 0023h
LCS-15285 Manganese mg/L SWE020A 0.398 0.4000 0 99.6 85-113 10/29/2011 0023k
LC8-15285 Nickel mg/L SWE020A 0.399 0.4000 0 99.7 85-115 10/29/2011 0023k
LCS-15285 Selenium mg/L SWe020A 0.400 0.4000 0 99.9 85-115 10/29/2011 0023k
LCS8-15285 Silver mg/L SWG020A 0.400 0.4000 0 100 85-115 10/29/2011 0023k
1.CS-15285 Strontium mg/L SWE020A 0.396 0.4000 0 98.9 85-115 10/29/2011 0023h
LCS-15285 Thallium mg/L SWGEO20A 0.398 0.4000 0 99.6 85-115 10/29/2011 0023h

All analyses applicable Lo the CW.A; SDWA, aisd WCILA wre peifol

ned in accordance 1o NELAC proloccls, Pertinent sampling informalion is located an the auacled COC. This report is provided for the excl

member of I8 staf, or reproduction of thie report i connsction with the advertisement, promolion or sale of any product o7 process, of in conneetion with the re-publicalion vf this report for any purpase ouer than

except for the due performance of inspection tadéor saalysls in good fnith and according to the rules of the trode and of science.
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Kyle F. Gross

Laboritory Director

463 West 3600 South
Salt Lake City, UT 84115
Phone: (801) 263-86806, Toll Free: (858) 263-8686, Fax: (801) 265-8687

e-mail: awal@awal-lubs.com, web: www.awal-labs.com
Jose Rochu

QA Officer

! Neler-Tak = 7
o e QC SUMMARY REPORT

Client: IGES Contact:  John Wallace

Lab Set ID: 1110545 Dept: ME

Project: Red Leaf ECOSHALE / 01109-013 QC Type: LCS

Amount  Original RPD

Sample ID Analyte Units Method Result Spiked  Amount %REC Liniits %RPD Limit Qual Date Analyzed
LCS-15285 Zine mg/L. SWE020A 2.05 2.000 0 102 85-115 10/29/2011 0023h
LCS8-15289 Mercury mg/L SW74704 0.00339  0.003330 0 102 80-120 10/31/2011 1006h
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Formation i loeated o e aitached COC. This report is provided for the exchusive use of the addrassee. Privileges of sulbsequiat use of the nasoe of this company or any
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member of its 3(afF, or reproduction of this report in connection with the advertisement, promotion or sale of any product or proces.
excepl For the due performance of inspeclion audfor analysis in good faith and sccording 10 Uie rules of tlie trado and of seience.




LADDRATORIES

463 West ;||!!0 South

Salt Luke City, UT 84115

Phone; (801) 263-8686, Toll Free: (§58) 263-8686, Fax: (801) 263-8687

e-mail: nwal@awal-labs.com, web: www.awal-labs.com

QC SUMMARY REPORT

Kyle F, Gross
Laboratory Director

Jose Rocha
QA Officer

Client: IGES Contact: John Wallace
Lab Set ID: 1110545 Dept: ME
Project: Red Leaf ECOSHALE / 01109-013 QC Type: MBLK

Amount  Original RPD
Sample ID Analyte Units Method Result Spiked  Amount  %REC Limits %RPD Limit Qual Date Analyzed
MDB-15285 Ecron mg/L Swoel0C <0.500 - 10/31/2011 1157h
MB-15285 Calcium mg/L SWe010C < 1,00 . 10/31/2011 1157h
MB-15285 Chromium mg/L. SWeDLC <0.0100 - 10/31/2011 1157h
MB-15285 Iron mg/L SWe010C <0.100 - 10/31/2011 1157h
MB-15285 Lithiwm mg/L SW6010C <0.100 - 11/1/2011 1926h
MB-15285 Magnesium mg/L SwealoC <1.00 - 16/31/2011 1157h
MB-15285 Molybdenuni mg/L swealoc <(.0200 - 10/31/2011 1628h
MB-15285 Potassium mg/L Sweulec <1.00 - 10/31/2011 1628k
MB-15285 Sadium mg/L Sweo1oC <1.00 - 10/31/2011 1157h
MB-15285 Tin mg/L SWi6010C <0.500 - 10/31/2011 1157k
MB-15285 Vanadium mg/L. SWea10C < (0.0500 - 10/31/2011 1157h
MB-SPLP-15271 Boron mg/L Sweoloc <0.500 - 10/31/2011 1205h
MB-SPLP-15271 Calciun mg/L swgolec <1.00 - 10/31/2011 1205k
MB-SPLP-15271 Clhromium mg/L Sweolec <0.0100 - 10/31/2011 1205k
MB-SPLP-15271 Iron mg/L SW6010C <(.100 - 10/31/2011 1205k
MB-SPLP-15271 Lithiwm mg/L SW6010C <0.100 - 11/1/2011 1929h
MB-SPLP-15271 Magnesium mg/L SWG010C <1.00 - 10/31/2011 1205h
MB-SPLP-15271 Molybdenum mg/L SWe010C <0.0200 - 10/31/2011 1636h
MB-SPLP-15271 Potassium mg/L SWE0I0C <1.00 - 10/31/2011 1636h
MB-SPLP-15271 Sodium mg/L SWG010C <1.00 B 10/31/2011 1203k
MB-SPLP-15271 Tin mg/L SweoloC < 0.500 - 10/31/2011 1205h
MB-SPLP-15271 Vanadium mg/L SWeoI0C <0.0500 - 10/31/2011 1205h
MB-15285 Auntimony mg/L SWE020A <0.00500 - 10/29/2011 0018h

All analyses applicable to the CWA, SDWA, il ICIA are pecfonmed in ascordance to WELAC prefecsls. Peatinent sampling
member of its stafT, or reproductios of this raport in sengestion with the advertisement, prometio o sile of uny product or process, or ln seans
exoept For 1he due performanca of lnspeetion sadfor stialysis in good foith and secording (o tha fuls of the tnde and of scicnce.

Report Date: 11/2/2011

ifeamation i located ba the aitaclied COC. This report is provided for the exclusive usc of the addressee. Privilages of subsequent use
sdia with the re-publication of this repert for any purpose other than for the addressce will ke granted only on coniact,
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of the name of this company or any.
This company accepls no responsibilily



463 West !lo South

Salt Lake City, UT 84115

Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (301) 263-8687

e-mail; awal@nwal-labs.com, web: www.awal-labs.com

Kyle F. Gross

Laboratory Director

Jose Rocha

QA Officer

American West QC SUMMARY REPORT

Client: IGES Contact: John Wallace

Lab Set ID: 1110545 Dept: ME

Project: Red Leaf ECOSHALE / 01109-013 QC Type: MBLK

Amount  Qviginal RPD

Sample ID Analyte Units Method Result Spiked  Amount  %REC Limits v RPD Limit Qual Date Analyzed
MB-15285 Arsenic mg/L SW6020A <0.00300 - 10/29/2011 0018h
MB-15285 Barium mg/L SWG020A <0.00200 - 10/29/2011 0018k
MB-15285 Beryllium mg/L SWG020A <0.00300 - 10/29/2011 0018h
MB-15285 Cadmium mg/L SWG020A < (.000900 - 10/29/2011 0018k
MB-15285 Copper mg/L SW6020A < 0.00400 " 10/29/2011 0018h
MB-15285 Lead mg/L SWE020A <0.00200 - 10/29/2011 0018h
MB-15285 Manganese mg/L SWG020A < 0.00600 - 10/29/2011 0018h
MEB-15285 Nickel mg/L SW5020A <0.00400 - 10/29/2011 0018h
MB-15285 Selenium mg/L SW5020A <0.00400 - 10/29/2011 0018k
MDB-15285 Silver mg/L SW5020A <0.00200 - 10/29/2011 0018h
MB-15285 Strontium mg/L SW6020A <0.00400 - 10/29/2011 0018h
MB-15283 Thallium mg/L SWG020A <{.00200 - 10/29/2011 0018h
MIB3-15285 Zinc mg/L SWE0204 <0.0250 - 10/29/2011 00184
MB-SPLP-15271 Antimony mg/L SW6020A <0.00500 - 10/29/2011 00120
MB-SPLP-15271 Arsenic mg/L SWG020A < 0.00300 - 10/29/2011 0012h
MB-SPLP-15271 Barium mg/L SWG020A < 0.00200 - 10/29/2011 0012k
MB-SPLP-15271 Beryllium mg/L SWG020A <0.00300 - 10/29/2011 0012h
MB-SPLP-15271 Cadmium mg/L SW60204A =< 0.000900 - 10/29/2011 00121
MB-SPLP-15271 Copper mg/L SWG020A <0.00400 - 10/29/2011 0012h
MB-SPLP-15271 Lead mg/L SW6020A < 0.00200 - 10/29/2011 0012h
MB-SPLP-15271 Manganese mg/L SWG0204 <0.00600 - 10/29/2011 0012h
MB-SPLP-15271 Nickel mg/L SWG020A <0.00400 - 10/29/2011 0012h
MB-SPL.P-15271 Selenium mg/L SWG020A < 0,00400 - 10/29/2011 0012k

All analyses applicable 1o the CWA, SDWA, and RCRA are perfonmed in accordauce to NELAC prolocols, Perlinant sasupling informa
member of its stafF, or reproduction of this rport in connection with the advertisement, promotion of sale of any product or proses, of b oot wi
exeept for he due performance of inspection and/or analysis in good faith snd according to the rules of tlie trade and of sciense.

Report Date: 11/2/2011

o 18 loeatied oa U alloched COC. This report is provided for the exclusive use of the Addressec. Privileyes of sulsequent use of the same of tis company of any
il e re-publication of this report [or sny purpose other than for the addressce will be granted only on Contact This compnay ace

Page 38 of 79
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463 West 3600 South

Salt Lake City, UT 84115
Phone: (801) 263-8686, Toll Free: (B38) 263-8686, Fax: {8C1) 263-8687

¢-mail: swal@awul-labs.com, web: www.awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha

QA Officer

A j

fAmerican ivest QC SUMMARY REPORT
Client: IGES Contact: John Wallace
Lab Set ID: 1110545 Dept: ME
Project: Red Leal ECOSHALE / 01109-013 QC Type: MBLK

Amount  Original RPD

Sample ID Analyte Units Method Result Spiked  Amount %AREC Limits “%RPD  Limit Qual Date Apalyzed
MB-SPLP-15271 Silver mg/L SWEQ20A < 0.00200 - 10/29/2011 001Zh
MB-SPLP-15271 Strontium mg/L SW6020A. < 0.00400 - 10/29/2011 0012k
MB-SPLP-15271 Thalljium mg/L SWE0Z0A <0.00200 - 10/29/2011 0012h
MB-SPLP-15271 Zinc mg/L SW6020A <0.0250 - 10/29/2011 0012h
MB-1528% Mercury mg/L SWI470A <0.00160 - 10/31/2011 10050
MB-SPLP-15271 Mercury mg/L SW7470A < (.00100 B 10/31/2011 1025h

All analyses applicsble to the CWA, SDWA, and RCRA are pecfonned in accordance jo WELAL protec

metaber of its siaiT, or ceprodustion of Mis jeportin ion wilh the adverd

PIEEnOLDN 97 B4 O

ala. Pertiment sampling Infoemation is lecated oi the wtached COC. This report is provided for the exclusi
[aay product or progess, or b conisection with the re-publication of his report for any purpose aller than for the a

excepl for the due perfoumance of impection andfor analysis in goed faith and accarding to the rules of e trnde and of s

Report Date: 11/2/2011

ive use of the addressce. Privileges of subscsuent use of the name of this company or any
ddressee will be eranted only on contact, This company ascepls ne responsibility
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Phone: {(801) 263-8686. Toll Free: (888) 263-8686, Fax: (801) 263-3687

463 West 3600 South
Salt Lake City, UT 84115

c-mail: mwal@owul-lobs.com, web: www.awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha
QA Officer

Hmerican West QC SUMMARY REPORT
Client: IGES Contact: John Wallace
Lab Set ID: 1110545 Dept: ME
Project: Red Leaf ECOSHALE /01109-013 QC Typec: MS
Amount  Original RrD
Sample 1D Analyie Units Method Result Spiled Amount  Y%REC Limits %RPD  Limit Qual Date Analyzed
1110545-001AMS Boron mg/L sweoloc 2.80 2.000 0.8400 98.0 75-125 1073172011 1222k
1110545-001AMS Calcium mg/L swaoloc 23.1 20.00 5.440 98.3 75-125 10/31/2011 1222h
1110545-001AMS Chromium mg/L Sweoloc 0.373 0.4000 0 93.2 75-125 10/31/2011 1222h
1110545-001AMS Iron mg/L SWG010C 2.02 2.000 0 101 75-125 10/31/2011 1222h
1110545-001AMS Magnesium mg/L swaoloC 20.9 20.00 1.140 98.3 75-125 10/31/2011 1222h
1110545-001AMS Molybdenum mg/L SW6010C 0.527 0.4000 0.1290 99.6 75-125 10/31/2011 1644h
1110545-001AMS Potassium mg/L SW60L0C 23.0 20.00 4226 93.8 75-125 10/31/2011 1644h
1110545-001AMS Sadium mg/L 5W6010C 55.3 20.00 36.90 92.0 75-125 10/31/2011 1222h
1110545-001AMS Tin mg/L sWe010C 1.81 2.000 0 90.5 75-125 10/31/2011 1222h
1110545-D0LAMS Vanadium mg/L sWe0l0C 0.447 0.4000 0.06380 95.8 75-125 10/31/2011 1222h
1110545-001 AMS Antimony mg/L SW6020A 0403 0.4000  0.009231 98.5 75-125 10/29/2011 0046h
1110545-001AMS Arsenic mg/L SWE020A 0.436 0.4000  0.03671 99.7 75-125 10/29/2011 0046h
1110545-001AMS Barium mg/L SW6D20A 0.443 0.4000 0.04833 08.7 75-125 10/29/2011 0046h
1110545-D01AMS Beryllium mg/L SWE020A 0.402 0.4000 0 101 75-125 10/29/2011 0046h
1110545-00LAMS Cadmium mg/L SW60204 0.399 0.4000 0 99.7 75-125 10/29/2011 0046h
1110545-001AMS Copper mg/L SWGE020A. 0.400 0.4000 0 100 75-125 10/29/2011 0046h
1 110545-001AMS Lead mg/L SWG020A 0.401 (.4000 0 100 75-125 10/29/2011 0046h
1110545-001AMS Manganese mg/L SWeo20A 0.393 0.4000 0 08.4 75-123 10/29/2011 0046h
1110545-001AMS Nickel mg/L SWe020A 0.395 0.4000 0 93.9 73-125 10/29/2011 0046h
1110545-001AMS Selenium mg/L SWG6020A 0.407 0.4000  0.007856 99.7 75-125 10/29/2011 0046h
1110545-001AMS Silver mg/L SWG020A 0.400 0.4000 0 99.9 75-125 10/29/2011 0046h
1110545-001AMS Strontium mg/L SWG020A 0.459 0.4000 0.06864 97.6 75-125 10/29/2011 0046h
1110545-001AMS Thallivn mg/L SW6020A 0.398 0.4000  0.0001900 99.5 75-125 10/29/2011 0046h

All analyses applicable to the CWA. SDWA, ond RCRA ore pesformed in accordance to NELAC protosale. et sampling information
member of its staiT, or reprodustion of this report in connecion with the advertisement, prometios or sale of wny produst or piosess, of ki consecton wilh the r
gxcepl for the due performance of inspection and/or analysis in good faiih and accordiig b tw nules of he wade sl of scienme.

i Jocated ta the atached COC, This report is provided For e exclusive use of the addressee. Privilego:
e-publication of this report for any purpose other than For the addressee will be granted only on contact. This com

Report Date: 11/2/2011

s of subsequent use of the name of this compauy or any
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rany aecepls no responsibility



463 West 3600 South
Salt Lake City, UT 84115

Phone: (801) 263-§686, Toll Free: (888) 263-5686, Fax: (801) 263-8687

c-mail: awal@awal-labs.com, web: www.awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha

QA Officer

Amarce=an Weaot .
AmericanWest QC SUMMARY REPORT
Client: IGES Contact: John Wallace
Lab Set ID: 1110545 Dept: ME
Praject: Red Leaf ECOSHALE / 01109-013 QC Type: MS

Amount  Original RPD
Sample ID Analyte Units Method Result Spiked  Amount  %REC Limits %RPD Limit Qual Date Analyzed
1110545-001AMS Zinc mg/L SWG020A 2.07 2.000 0.01842 102 75-123 10/29/2011 0046h
1110545-001AMS Mercury mg/L SW7470A 0.00313  0.003330 0 94.1 80-120 10/31/2011 1014h

All paatyses opplicabls jo tha CWA, SDWA, ond RCRA are performed in accordauce to NELAC protocals. Patineil ssnspling |nformation s located on the pitached COC. This report is provided for the exclusive use of (h
weiber of lts stall, of repeoduction of this repart in connection with the adverGaement, petmotion or sale of Ay product or prissss, o | connection with the re-publication of Uiis report for any purpose ollier than for the a
encepil for the dus perfoanance af inspeetial ond/or analysis in good failh aad according to the rules of tlre trade uml 0 selence.

Report Date: 11/2/2011
@ addrossee. Privilegds of subscquens vac of the name of 1Lis company or auy
ddressec will be granted only on contacl. This company accepts oo responsibilily
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463 West J!ﬁﬂ South

Salt Lake City, UT B4115

Phone: (801) 263-8686, Toll Frec: (888) 263-8686, Fox: (801) 263-8687

e~muail; awal@awal-labs.com, web: wivw.awal-labs.com

Kyle F. Gross
Laberatory Director

Jose Rocha

QA Officer
American West QC SUMMARY REPORT
Client: IGES Contact: John Wallace
Lab Set ID: 1110545 Dept: ME
Project: Red Leaf ECOSHALE / 01109-013 QC Type: MSD
Amount  Original RPD
Sample ID Analyte Units Method Result Spiked Amount %REC Limits %RPD  Limit Qual Date Analyzed
1110545-001AMSD Boron mg/L swaoloc 2.88 2.000 0.8400 102 75-125 2.82 20 10/31/2011 1226k
1110545-001AMSD Calcium mg/L sweoloc 22.8 20.00 3.440 96.8 75-125 151 20 10/31/2011 1226h
1110545-001AMSD Chromium mg/L SW6010C 0.383 0.4000 0 95.8 75-125 2.65 20 10/31/2011 1226h
1110545-001AMSD Iron mg/L SW6010C 1E)E) 2.000 0 99.5 75-125 1.5 20 10/31/2011 1226h
1110545-001AMSD Magnesium mg/L swgoloC 20.5 20.00 1.140 96.8 75-125 1.93 20 10/31/2011 1226k
1110545-001AMSD Molybdenum mg/L SWeol0C 0.533 0.4000 0.129¢ 101 73-125 1.05 20 10/31/2011 1701h
1110545-001AMSD Potassium mg/L SWG010C 22.3 20.00 4226 92.6 75-125 0.997 20 10/31/2011 170th
1110545-001AMSD Sodium mg/L Swa0loC 537 20.00 36.90 84.0 75-125 2.94 20 10/31/2011 1226h
1110545-001AMSD Tin mg/L. SW6010C 1.82 2.000 0 91.0 73-125 0.551 20 10/31/2011 1226h
1110545-001AMSD Vanadium mg/L SW6010C 0.457 0.4000 0.06380 98.3 75-123 2.21 20 10/31/2011 1226h
1110545-001AMSD Antimony mg/L. SWG0Z0A 0.400 0.4000  0.009231 99.2 75-125 0.685 20 10/29/2011 0052h
1110545-001AMSD Arsenic mg/L SWGEeZ0A 0.436 0.4000 0.03671 99.7 75-125 0.0181 20 10/29/2011 0052h
1110545-001AMSD Barium mg/L 3W6020A 445 0.4000 0.04835 99.2 75-125 0.456 20 10/29/2011 0052h
1110545-001AMSD Beryllium mg/L 5W6020A 0.405 0.4000 0 101 75-125 0.763 20 10/29/2011 0052h
1110545-001AMSD Cadmium mg/L SW6020A 0.401 0.4000 0 100 75-125 476 20 10/29/2011 0052h
1110545-001AMSD Copper mg/L SW6020A 0.402 0.4000 0 100 75-123 0.400 20 10/29/2011 0052h
1110545-001AMSD Lead mg/L SWe0204 0.401 0.4000 0 100 75-125 0.156 20 10/29/2011 0052h
1110545-001AMSD Manganese mg/L SW6020A 0.398 0.4000 0 99.4 75-125 1.08 20 10/29/2011 0052h
1110545-001AMSD Niclzel mg/L SW6020A 0.396 0.4000 0 99.0 75-125 0.149 20 10/29/2011 0052k
1110545-001 AMSD Selenium mg/L SWe020A 0.400 0.4000  0.007856 99.7 75-125 0.016 20 10/29/2011 0052h
1110545-001AMSD Silver mg/L SWE020A 0.401 0.4000 0 100 75-125 0.29 20 10/29/2011 0052h
1110545-001AMSD Strontium mg/L SW60204 0.461 04000  0.06864 98.2 75-125 0.445 20 10/29/2011 0032h
1110545-001AMSD Thallium mg/L SW6D204 0.400 0.4000  0.0001900 160 75-125 0.48 20 10/29/2011 00352h

All anatyses applicable 1o the CWA, SDWA, a0d RCRA are performed in actotdmice 1o NELAC proteois.
member of its staff, or reproduction of this seport in conncetion with the advertisement, promodion or sals of dny product or process,
exeept for the due perfonmance of inspeciion and/or analysis in good fuith aud according lo Lis rules of the trode and of science.

Pertinent sampling informu
o bt conkéction with (he re-publication of this report for any purpose olher than

i b4 osated on the anached COC. This report is provided for the cxclusive use of the addressee.
for Ue addressce will be granted only on cortact. This company

Report Date: 11/2/2011

Privileges of subsequent usc of tie naine of this conpany or aity
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accepts no respensibility



Phone: (801) 263-8686, Toll Fres: (888) 263-

American Wes

463 West J|!!0 South

Salt Lake City, UT 84115

8686, Fax: (801) 263-3687

c-mail: awal@awal-labs.com, web: www.awal-labs.com

ANALYTICAL LADOAATQAIE

Client: IGES
Lab Set ID: 1110545
Praoject: Red Leat ECOSHALE / 01109-013

t ‘QC SUMMARY REPORT

Coatact:  John Wallace
Dept: ME
QC Type: MSD

Kyle F. Gross
Laboratory Director

Jose Rocha
QA Officer

Amount  Oviginal RPD
Sample 1D Analyte Units Method Result Spiked  Amount %REC Limits “%RPD Limit Qual Date Analyzed
1110545-001AMSD Zinc mg/L SW6020A 207 2.000 0.01842 102 75-125 0.0715 20 10/29/2011 0052h
1110545-001AMSD Mereury mg/L SW7470A 0.00325 Q.003330 0 97.5 80-120 357 20 10/31/2011 1015h

All analyses applicsbide to ihe TWA, SOWA, and RCILA ure performed in pecordance 1o NELAC protcedis, Pertlent sanipliag Lelormation bs focsted ou the attaclied
member of its stafl, or regroduction of this rport in conneetion with the adverisement, pramakion of sile ol any proliet o process, or in tonnection with the re-publi
except for the due perfnnaace of inapectlon nuilfor asalysls in good faith and according (o the rules of e trade and of selonee.

COC. This report is provided for the exclusive usc of the addreasee.

Report Date: 11/2/2011  Pape 43 of 79

Privileges of subsequent use of the naime of this compauy or any

cation of this report for any purpasc ollier than for the addressee will be grnted only on contsct. This company accepts no responsibility



American West

AHALYTICAL LABORATORAIER

Client: 1GES
Lal Set ID: 1110545
Project: Red Leaf ECOSHALE / 01109-013

Phone: (801) 263-8686, Toll Free: (888) 243-8686, Fax: (301) 263-8687

463 West 3600 South

Salt Lake City, UT 84115

c-mail: swal@awal-lobs.com, web: www.awal-labs.com

QC SUMMARY REPORT

Contact:
Dept:

John Wallace

wC

QC Type: DUP

Kyle F. Gross
Laboratory Director

Jose Rocha
QA Oflicer

Amount  Original RPD
Sample [D Analyte Units Method Result Spiled  Amount  %REC Limits %RPD Limit Qual Datec Analyzed
1110572-001EDUP pH@25°C pH Units ~ SM4500-H+3 6.83 6.820 - 0.147 5 10/28/2011 1715h
1110504-003FDUP Total Dissolved Solids mg/L SM2540C 5,900 9,500 - 412 3 10/28/2011 1300h
1110506-002ADUP Total Dissolved Solids mg/L SMz540C 440 436.0 - 0.915 5 10/28/201% 1300k
11105206-015BDUP Total Dissolved Solids mg/L SMz340C 8,78C 8,440 - 3495 5 10/28/2011 1300h
1110544-002DDUP Total Dissolved Solids mg/L SM2540C 4,700 4,400 - 6.59 5 @  10/28/2011 1300k

@ - High RPD due to suspected sanple non-homogeneity or matrix interference.

Al analyses applicable to the CWA, SDWA, and RCKA are performed in accordance 1o NELAC protocels. Pertinent sumpling infoin
member of its stafE, of reproduction of this report in vonnection with the advertisement, promeiics or sals alsiy product or process, or in ¢onnce

except [or the due performance of inspeciion and/or analysis in good faith and accorting o the rules of the trwmie und of science.

Report Date: 11/2/2011  Page 44 of 79

sation is Jocated au (he altached COC. This report is provided for he exclusive use of the addressee. Privilagos of subsequeut usc of the name of Uiy company of by
tien with the re-publication of Iliia report for any purpose other thai for the addressce wifl be graated onky on contact, This company aceepts ne reapandibility



463 West 3600 South

Salt Lake City, UT 84115
Phone: (801) 263-8686. Toll Free: (888) 263-8686, Fax: (801) 263-3687

e-mail: awal@awal-labs.com, web: www.awal-labs.com

Kyle F. Gross
Laboratory Director

Joss Rocha
QA Officer

American West QC SUMMARY REPORT
Client: IGES Contact:  John Wallace
Lab Set ID: 1110545 Dept: wC
Project: Red Leaf ECOSHALE / 01109-013 QC Type: LCS

Amount  OQriginal RPD
Sample ID Analyte Units Method Result Spilked Amount  %REC Limits WwRPD  Limit Qual Date Avalyzed
LCS-R33139 Allalinity (as CaCO3) mg/L 5M2320B 48,400 50,000 0 96.8 90-110 10/31/2011 0730h
LCS-R33224 Chloride mg/L §M4500-Cl-E 26.2 25.00 0 105 90-110 11/1/2011 1318h
LCS-R33153 Fluoride mg/L 5M4500-F-C 0.995 1.000 0 99.5 90-110 10/31/2011 0340h
LCS-R33160 Nitrate/Nitrite (as N) mg/L E353.2 1.05 1,000 0 105 90-110 10/31/2011 1145h
LCS-R33114 Qil & Grease mg/L E1664A. 38.3 40.00 0 95.8 78-114 10/28/2(111 12500
LCS-R33097 pH@25°C pHUnits ~ SM4s00-1+B 9.03 2.000 0 100 98-102 10/28/2011 1715h
LCS-R33116 Sulfate mg/L SM4500-504-E 1,020 1,000 0 102 90-110 10/29/2011 0940h
LCS-R33118 Sulfate mg/L SM4500-504-E 957 1,000 ] 95.7 90-110 10729/2011 1045h
LCS-R33228 Total Dissolved Solids mg/L SM2540C 204 205.0 0 99.5 80-120 10/28/2011 1300h
LC8-R33231 Total Dissolved Solids mg/L SM2540C 200 205,0 0 97.6 80-120 10/28/2011 1300h

All analyses wppliedbls (o the CWA, SDWA, and RCRA are performed in accordancs in MELAC protoseds. Peninent sampling lofbrmistion is located
member of its #1afF, of reprodustion of ilils ieport in connection with the advertisement, prametion of sale of wny product or prodess, of L conncclion wil
axcept for 1he dae performunee of bnspection midior anziyais in good faith and according to the rules of i nds and of scimse

Repart Date: 11/2/2011 Page 45 0of 79

on the auached COC. This report is provided for the exclusive use of the addresses. Privileges of gubsexqusnl use
Us the re-publication of this report for any purposc otfier thas for the addressee will be granted ondy aun contagt. Thi

of the pame of this company or any

4 company accepts no respansibility



American West

AHALYTICAL LABORATORIES

463 West 3600 South
Salt Lake City, UT 84115

Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

e-mail: awal@awal-labs.com, web: www.awal-labs.com

QC SUMMARY REPORT

Kyle F. Gross
Laboratory Director

Jose Rocha
QA Officer

Client: IGES Contact:  John Wallace
Luly Set ID: 1110545 Dept: WwC
Project: Red Lealf ECOSHALE / 01109-013 QC Type: MBLK

Amount  Original RPD
Sample ID Analyte Units Method Result Spiked  Amouni %REC Limits %RPD Limit Qual Date Analyzed
MB-R33139 Alkealinity (as CaCO3) me/L §M25202 <10.0 = 10/31/2011 0730
MB-SPLP-15271 Allalinity (ss CaCO3) mg/L 5M23208 <40.0 - 10/31/2011 0730h
MB-R33224 Chloride mp/L 5M4500-Cl-E <35.00 - 11/1/2011 1317h
MB-SPLP-15271 Chloride mg/L 5M4500-CI-E <5.00 - 11/1/2011 1319k
MB-R33153 Fluoride mg/L SM4500-F-C <0.100 . 10/31/2011 0840h
MB-SPLP-15271 Fluoride mg/L SM4500-F-C <0.100 - 10/31/2011 0840h
MB-R33166 Nitrate/Nitrite {os N) mg/L E353.2 <0.0100 - 10/31/2011 1143h
MB-SPLP-15271 Nitrate/Nitrite (as N) mg/L 3532 0.0189 - B* 10/31/2011 1146h
MB-R33114 Qil & Grease mg/L El6G4A <3.00 - 10/28/2011 1250k
MB-SPLP-15271 Oil & Grease mg/L Elée4A <3.00 - 10/28/2011 1230h
MB-R33116 Sulfute mg/L SM4500-S04+-E < 5,00 - 10/29/2011 0940h
MB-R33118 Sullate mg/L SMA500-SO4-E < 3,00 - 10/29/2011 1045h
MB-SPLP-15271 Sulfate mg/L SMA500-504-E <500 - 10/29/2011 1043h
MB-R33228 Total Dissolved Solids mg/l SM2540C <10.0 - 10/28/2011 1300h
MB-R33231 Total Dissolved Solids mg/L SM23540C <10.0 10/28/2011 1300h

B - This ancifyte was detected in the method blewks above the POL as expecied becuase of the nitric acid wsed inthe SPLP fluid.
AL Reissie of a previcusly generated report. Information hias been added, updated, or revised. Information lierein supervecles thas of previously issied reports.

All anntyses applicable 1o the CWA, SDWA, and RCRA are perforuied in accordance to NELAC protocols. Pertimant swmpling i
membes of its stafl, o repraduction of 1lis repert in councstion with the advertisement, promotion or selc of any product or process,

except for the due performance of inspection and/ar analysis in good faith and according to the rules of the trade ghud of seieiee

Report Date: 11/7/2011

formation is loealed an the attached COC. This report is provided for the exclusive use of the addresses. Privilcget of subsequernt use of the
or I connection with {lic re-publication of this report for any purposcolhier tan for ihe addressce will be granlcd ouly on conlact. This com|

Page 46 of 79

name of (s company or ay
poay agcepts no 1esponsibility



Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-3687

463 West 3!!0 South

Salt Lake City, UT 84115

e-muil; awal@awal-labs.com, web: www.awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha

QA Officer

) o g Wee ¥ b r

Denspiyirent QC SUMMARY REPORT

Clicnt: IGES Contact: John Wallace

Lab Set ID: 1110545 Dept: wC

Project: Red Leaf ECOSHALE / 01109-013 QC Type: MS

Amount  Original RPD

Sample ID Analyte Units Method Result Spilked  Amount  %REC Limits %RPD  Limit Qual Daic Analyzed
1110567-002AMS Alkalinity {as CaCQ3) mg/L SM2320B 479 200.0 291.9 93.5 80-120 10/31/2011 0730h
1110545-001AMS Chloride mg/L SM4500-CL-E 14.8 10.00 3.091 117 90-110 J 11/1/2011 1322h
1110545-003AM5 Fluoride mg/L SM4500-F-C 2.88 1.000 1.840 104 30-120 10/31/2011 0840h
1110545-001AMS Nitrate/Nitrite (as N} mg/L L3532 1.02 1.000 0.01060 101 90-110 10/31/2011 11491
1110504-003DMS Sulfate mg/L SM4500-S04-C 143 100.0 50.75 92.1 80-120 10/29/2011 10454
1110545-001 AMS Sulfate mg/L SM4500-504-5 36.9 20.00 17.45 97.2 §0-120 10/29/2011 09404

‘- Matrix spike recovery indicates matrix interference, The method is in conirol as indicated by the LCS.

All analyses applicable 1o the CWA, SDWA, and REIA uro perfomied in acenrdance io NELAC protocols. Perlijent sunipling liformation is lucsted
member of its 3w, or ruprodutlon of this repor n conaection with the advertisement, prumation of sulc of wy product of jooess, of i sonneciion wi

except for the due performance of inspection andfor analysls in good faith and according to the rwies of e trade and of selence,

Report Date: 11/2/2011

it Allachied COC. This repont is provided for the exclusive use of Liie addressce. Privlleges of subscquent use of e name of this company or aty

11 Ihe re~publication of this report for any purpose other than for 1o addressce will be granted only on eoitael. This compaay accepls no respansibility

Page 47 of 79



Lmerican West

ANALYTICAL LABORATGRIER

463 West3!00 South

Salt Lake City, UT 84115
Phone; (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

e-mail: awal@awal-labs.com, web: ww.awal-tabs.com

QC SUMMARY REPORT

Kyle F. Gross

Laberatory Direclor

Jose Rocha
QA Officer

Client: IGES Contact: John Wallace
Lab Set ID: 1110545 Dept: WwC
Project: Red Leal ECOSHALE / 01109-013 QC Type: MSD

Amount  Original RPD
Sample ID Analyte Units Method Result Spiked  Amount  %REC Limits %RPD  Limit Qual Date Analyzed
1110567-002AMSD Allalinity (as CaCO3) mg/L $M2320B 479 200.0 29)9 93.5 80-120 0 10 10/31/2011 0750h
1110545-001AMSD Chloride mg/L SM4500-CL-E 12.4 10.00 5.091 92.7 90-110 i8 10 @ 11/1/2011 1323h
1110545-003AMSD Fluoride mg/L SM4500-F-C 2.80 1.000 1.840 96.0 80-120 2.82 10 10/31/2011 0840k
1110545-001AMSD Nitrake/Nitrite (as N) mg/L E3532 1.00 1.600 0.01060 99.0 90-110 2.1 10 10/31/2011 1150h
1110504-003DMSD Sulfate mg/L SM4500-504-E 138 100.0 50.75 87.3 80-120 345 10 10/29/2011 1045h
1110545-001AMSD Sulfate mg/L 51M4500-504-E 37.9 20.00 17.43 102 80-120 2.73 10 10/29/2011 0940h

@ - High RPD due to suspected saniple non-honiogeneity or nelrix interference.

All analyses applisable to the CWA, SDWa, and RCRA are performed in accordance to NELAC protocols. Pertinent sampling infojmaten is locate
member of its stafl, or reproduction of Lis report in connection with the advertisement, promation or sakc of any product or process, or 1n soanection

cxcept for the due perfonnance of inspection andfor analysis in good faith and gccording to the rulss of the trade and of science.

d on the allached COC. This report is provided for |
with the re-publicalion of this report for any purpose ollier than

Report Date; 11/2/2011

Page 48 of 79

le exclusive use of the addressee. Privileges of subsesuent wse of the name of this company or aiy

for the addressce will be granted oily pa contict. This company accepls no responsibility



463 West S!UD South

Salt Lake City, UT 84115
Phone: (801) 263-8686, Toll Free: (888) 253-8686, Fax: (801) 263-8687

e-mail: awal@awal-labs.

com, web: www.awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha
QA Officer
i 7
o e b QC SUMMARY REPORT
Client: 1GES Contact: John Wallace
Lab Set ID: 1110545 Dept: wC
Projeet: Red Leaf ECOSHALE / 01109-013 QC Type: QCS
Amount  Original RPD
Sample ID Analyte Units Method Result Spiked  Amount %REC Limits ¢RPD Limit Qual Date Analyzed
QCS-R33114 Qil & Grease mg/L ELG64A 40.3 40.00 2.200 3.3 78-114 10/28/2011 1250

member of its stafF, or reproduction of this repert in coanceticn with Uie advertisentent, pramedion o¢ sale of any product or process, or e canBed
except for the due performance of inspeetion wd/or analysis in godd Faith and necording 10 the niles of i tmde and of science.

ton with the re-publication of thia report for any purpese o

Report Date: 11/2/2011 Page 49 of 79

All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance v NELAC jiratogals, Perlinent sampling informmtiog i located o the sttached COC. This repon is provided for the crelusive use of the addressce. Frivileges of subsequeal use of the name of this company or auy

her than for (o addressea will e graited only on contact. This campany accepts no responsibility



American West

463 West 3!!0 South

Salt Lake City, UT 84115
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

e-mail: pwal@awal-labs.com, web: www.awal-labs.com

QC SUMMARY REPORT

AMALYTICAL LABORATORIES

Client; 1GES
Lab Set ID: 1110545

Contact:  John Wallace
Dept: wC
QC Type: QCSD

Kyle T. Gross
Laboratory Director

Jose Rocha
QA Officer

Project: Red Leatf ECOSHALE / 01109-013

Amount  Original RPD
Sample ID Analyte Units Method Result Spiked Amount  %REC Limits wRPD  Limit Qual Date Analyzed
QCSD-R33114 Oil & Grease mg/L ElGG4A 40.00 2.200 98.2 78-114 2.93 18 10/28/2011 1250h

All analyses applicable 10 the CWA, SDWA, ond RCRA ace performed in accardance io MELAC pruloeals. FPerlinent sampling information is lo
meiber of its safF, or reproduction of this report in connection with the ndvertisement, promotian o sals of any produst or process, of in conuec

except for (e due performance of inspection and/or analysis in good faith and accordipg (o the rules of the trade and of seience.

cated on the nttaghed COC. This report is provided for the caclusive usa of he addressec.
lion wilh the re-publication of tiis report for any purposa other than for the eddressce wil

Report Date: 11/2/2011  Page 50 0[79

Privitages of subseguent use of e name of this company of any
| b pisited enly on contact. This campany accepts oo responsibiltty



American West

AHALYTICAL LABORATONIER

Client:

Lab Set 1D: 1110545

463 West 3600 South
Salt Lake City, UT 84115

Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

e-mail: awal@awnl-labs.com, web: www.awal-labs.com
)

QC SUMMARY REPORT

Contact:

Dept:

John Wallace

MSSsY

QC Type: LCS

Kyle F. Gross

Labaoratory Director

Jose Rocha
QA Officer

Project: Red Leaf ECOSHALE / 01109-013
Amount  Original RPD

Sample 1D Aualyte Units Method Result Spiked  Amount  %REC Limits %RPD Limit Qual DateAnalyzed
LCS-15421 1,2.4-Trichlorobenzene mg/L Swez70D 0.0270 0.08000 0 33.7 10-104 11/4/2011 1733h
LC8-15421 1,4-Dichlorobenzene mg/L Swez7on 0.0156 0.08000 0 19,5 10-113 11/4/2011 1733h
LCS-15421 2,4,6-Trichlorophenol mg/L SWEZ70D 0.0668 0.08000 0 §3.5 17-119 11/4/2011 1733h
LCS8-15421 2, 4-Dimethylphenol mg/L SW8270D 0.0687  0.08000 ] 85.9 10-131 11/4/2011 1733h
LCS-15421 2 4-Dinitrotoluene mg/L SW8270D 0.0901 0.08000 0 113 42-219 11/4/2011 1733h
LCS-15421 2-Chlorenaphthalene mg/L SW8270D 0.0398  0.08000 0 49.8 23-126 11/4/2011 1733h
LCS-15421 2-Chlorophenol mg/L SW8270D 0.0463 0.08000 0 57.9 15-128 11/4/2011 1733h
LCs-15421 4,6-Dinitro-2-methyiphenol mg/L SW3270D 0.103 0.08000 0 128 30-198 11/4/2011 17335h
LCS-15421 4-Chloro-3-methylphenol mg/L SWB270D 0.0694  0.08000 0 86.8 29-148 11/4/2011 17330
LCS-1542] 4-Nitrophenol mg/L §W/8270D 0.0428 0.08000 0 53.5 10-157 11/4/2011 1733k
LCS-15421 Acenaphthens mg/L SW8270D 0.0476 0.08000 0 59.6 20-116 11/4/2011 1735h
LCS-15421 Benzo(s)pyrene mg/L SW8270D 0.0923 0.08000 0 115 10-221 11/4/2011 1733h
LCS-15421 N-Nitrosodi-n-propylamine mg/L SW3270D 0.0408 0.08000 0 51.0 20-148 11/4/2011 1733h
LCS-15421 Pentachiorophenol mg/L SW8270D 0.0985 0.08000 0 125 21-153 11/4/2011 1753h
LCS-15421 Phenol mg/L SW8270D 0.0208 0.08000 0 26.0 10-131 11/4/2011 1733h
LCS-15421 Pyreae mg/L SW8270D 0.0370 0.03000 0 109 37-150 11/4/2011 1753h
LCS-15421 Surr: 2,4,6-Tribramoplienol %REC SW8270D 0.0885 0.08000 111 10-165 11/4/2011 1735k
LCS-15421 Surr: 2-Fluorobiphenyl %REC SW8270D 0.0197 0.04000 49.2 32-128 11/4/2011 1733h
LCS-15421 Sur: 2-Fluorophenal YREC SW3270D 0.0268 0.08000 33.5 10-121 11/4/2011 1733h
LCS-15421 Suri: Nitrobenzene~d3 %REC SWs27eD 0.0227  0.04000 56.7 10-127 11/4/2011 1733h
LCS-15421 Surr: Phenol-d6 %REC SW8270D 0.0216 0.08000 26.9 10-124 11/4/2011 1733k
LCS-15421 Surr: Terphenyl-d14 Y%REC SW8270D 0.0444 0.04000 111 51-221 114472011 1733h

Relssue of a previowsly generated report. [nformation has been added, updated, or revised. Informaition herein supersedes that of previously issued repors.

All annlyses applicable 1o the CWA, SDWA, and RCIA are peformed in nccordauce to NELAC protocali
member of its selT, at reprudistion of this report iu conpection with the advertiscment, promolion or sals of
cxcept for the due perfarmance of {nspesiion andior analysts in good [uith and according 10 the rutes of tlie trade s ol selence.

Vertineit sampiiag biforneton i Jesuted oa e ottnched COC. This report is provided [or Lhe sxclusive usc of the addres
afty product or process, or in councetion will the re~publication of 1his report for any purpose other than For the addressee w

Report Date: 11/7/2011  Page 51 of 79

5. Privileges of subisequent use of tie name of tus company or any
ill be granted only on contact. This company accepts no responsibility



American Wes

AHALYTICAL LABORATQNIES

Client: IGES

Lab Set ID; 1110545
Project: Red Leaf ECOSHALE / 01109-013

463 West 3600 South
Salt Lake City, UT 84115

Phone: (801) 263-8G86, Toll Free: (888) 263-8686, Fax; (801) 263-8687

e-mail: awal@awal-lobs.com, web: wwiv.awal-labs.com

QC SUMMARY REPORT

Contact: John Wallace

Depts MSSV
QC Type: MBLK

Kyle F. Gross

Laboratory Director

Jose Rocha
QA Officer

Amount  Original

RPD

Sample ID Analyte Units Mecthod Result Spilked  Amount %REC Limits %RPD Limit Qual Date Analyzed

MB-15421 1,1"-Bipheny] mg/L 5W8270D < 0.0100 - 11/4/2011 1708h
MB-15421 1,2,4 5-Tetrachlorobenzene mg/L SW8270D < 0.0100 - 11/4/2011 1708h
MB-15421 1,2 4-Trichlorobenzene mg/L SWB270D < 0.0100 - 11/4/2011 1708h
MB-15421 1,2-Dichlorobenzene mg/L Sw8§270D < (0.0100 - 11/4/2011 1708h
MB-15421 1,3,5-Trinitrobenzene mg/L SWB270D < 0.0100 - 11/4/2011 1708h
MB-15421 1,3-Dichlorobenzane mg/L SWa270D <0.0100 11/4/2011 1708h
MB-15421 1,3-Dinitrobenzene mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 1,4-Dichlorobenzene mg/L Sws2700 <0.0100 - 11/4/2011 1708h
MB-1542] 1,4-Naphthoquinone mg/L SW8270D < (0.0100 . 11/4/2011 1708h
MB-15421 1,4-Phenylenediamine mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 1-Chloronaphthalens mg/L SW3270D <{Q.0100 - 11/4/2011 1708h
MB-15421 1-Methylnaphthalene mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 1-Naphtirylamine mg/L SWS270D <0.0100 11/4/2011 1708h
MB-15421 2,3,4,6-Tetrachlorophenol mg/L SWB270D <0.0100 ’ 11/4/2011 1708h
MB-15421 2,4,5-Trichlorophenol mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 2,4,6-Trichlorophenol g/l SW3270D <0.0100 : 11/4/2011 1708h
MB-15421 2 4-Dichlorophenol mg/L SW8270D <(.0100 - 11/4/2011 1708h
MB-15421 2,4-Dimethylphenol mg/L SW8270D <0,0100 : 11/4/2011 1708h
MB-15421 2 4-Dinitrophenol mg/L SW8270D <0.0200 - 11/4/2011 1708h
MB-13421 2,4-Dinitrotoluene mg/L Sw8270D <(.0100 - 11/4/2011 1708h
MB-15421 2,6-Dichlarophenal mg/L SWa270D < 0.0100 - 11/4/2011 1708h
MB-15421 2,6-Dinitrotolusne mg/L SWS270D <0.0100 - 11/4/2011 1708h
MB-15421 2-Acetylaminoflucrene mg/L SW8270D <{,0100 = 11/4/2011 1708h

All analyses applisalile 1o e CWA, SDWA, and RCRA are, performed in accordance 1o NELAC protocols. Perlinent sampling informalion is located on
miember of its staff, or reproduction of this report in coancelion with Lhe advertisement, prosmotion or salc of auy product or process, or i councetion with
except for the due performancs of inspection snd/or analysis in good Faith and according lo the rules of the trade and of sclence.

the attached COC. This repart is provided for the exclusive use of the addressee. Privilcges of subst
the re-publication of this report [or any purpose other than for e addressee will by

Report Date: 11/7/2011 Page 52 of 79
equent use of the name of {his company of any
i granted enly on contact. This company accepts no responsibility



American West

ANALYTICAL LAUORATQRIES

Client: 1GES
Lab Set ID: 1110545

Project: Red Leaf ECOSHALE /01109-013

QC SUMMARY REPORT

463 West 3!!0 South

Salt Lake City, UT 84115
Phone: (801) 263-8686, Toll Free: (888) 2053-
e-mail: awal@awal-labs.com, web: www.awal-labs.com

8686, Fax: (01) 263-8687

Contact:
Dept:

John Wallace

MSSV
QC Type: MBLIK

Kyle F. Gross

Laboratory Director

Jose Rocha
QA Officer

Amount  Criginal RPD

Sample 1D Analyte Units Method Result Spiked  Amount %REC Limifs %RPD Limit Qual Date Analyzed

MB-1542]1 2-Chleronaphthalene mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 2-Chlorophenol mg/L SWEZ70D <0.0100 - 11/4/2011 1708k
MB-15421 2-Methyloophthalene mg/L SW8270D < (0.0100 - 11/4/2011 17G8h
MB-15421 2-Methylphenol mg/L 5W8270D <0.0100 - 11/4/2011 1708h
MB-15421 2-Naphthiylamine mg/L SWE270D <0.0100 - 11/4/2011 1708k
MB-15421 Z-Nitroauiline mg/L SW8270D <0.0100 - 11/4/2011 1708k
MB-15421 2-Nitrophenol mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 2-Picaline mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 3&4-Methylphenol mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 3,3"-Dichlorobenzidine mg/L SWS270D <0.0100 - 11/4/2011 1708h
MB-15421 3,3'-Dimelh}'lbf&nzidinc mg/L SWEZ70D <0.0100 - 11/4/2011 1708h
MB-15421 3-Methylcholanthrene mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 3-Nitroaniline mg/L SW8270D> <(.0100 - 11/4/2011 1708h
MER-15421 4,6-Dinitro-2-misthylphenol mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 4-Aminhobiphenyl mg/L §ws270D <0.0100 - 11/4/2011 1708h
MB-15421 4-Bromophenyl pheayl ether mg/L. SWe270D <0.0100 - 11/4/2011 1708k
MB-15421 4-Chloro-3-methylphenal mg/L SWa270D <0.0100 - 11/4/2011 1708h
MB-15421 4-Chloromiline mg/L SW8270D <(.0100 - 11/4/2011 1708k
MB-15421 4-Chlorophenyl phenyl ether mg/L SWi270D <0.0100 - 11/4/2011 1708h
MB-15421 4-Nitroaniline mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 4-Nitrophenol mg/L S§wa270D < (.0100 - 11/4/2011 1708h
MB-15421 5-Nitro-o-toluidine mg/L Swa270D <0.0100 - 117442011 1708k
MB-15421 7,12-Dimethylbenz{a)anthracene  mg/L SW8270D <0.0100 - 11/4/2011 1708h

All analyses applizable o the CWA, SDWA, and RCRA are peeflurined in accordancs to NELAC protocals. Pertitent sunpling informution i
member of its statF, or reproduction of this report in conuection with the ddvertisenient, promotion or sale of ary product or procis, of i cous
except for the due performance of inspection andfor oaalysis i good fith and secording 10 the rules of be trad= and of scicnce.

lscated on (e attached COC. This report is provided for the oxclusive use of the addressee. Privile
scticn with the re-publication of this report for any purpase other than for tlio addressce will be grs

Report Date: 11/7/2011  Page 53 of 79
s of subsequent use of the name of this company or uy
wtzd only an coutact. This comparny accepts no responsibility



4463 West 3!!0 South

Sall Lake City, UT 84115

Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

e-mail: awal@awul-labs.com, web: www.awal-labs.com

KyleF. Gross
Laboratory Direclor

Jose Rocha

QA Officer

olidrions yimet QC SUMMARY REPORT

Client: IGES Contact: Johu Wallace

Lab Set ID: 1110545 Dept: MSSY

Project: Red Leaf ECOSHALE / 01109-013 QC Type: MBLK

Amount  Original RPD

Sample ID Analyte Units Method Result Spiked Amount %REC Limits %RPD Limit Qual Date Analyzed
MB-15421 ,8-Dimethylphenethylamine mg/L 5W8270D <0.0100 - 11/4/2011 1708k
MB-15421 Acenaphthene mg/L SWS270D <0.0100 - 11/4/2011 1708kL
MB-15421 Acenophthylene mg/L SWE270D <0.0100 - 11/4/2011 1708h
MB-15421 Acetophenone mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 alpha~Terpineol mg/L SWa270D <0.0100 - 11/4/2011 1708h
MB-15421 Aniline mg/L SWEL70D <0.0100 - 11/4/2011 1708h
MB-15421 Anthracenc mg/L 5W8270D <0.0100 - 11/4/2011 1708h
MB-15421 Aramite mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 Azobenzene mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 Benz(a)anthracene mg/L 3W8270D <0.0100 - 11/4/2011 1708h
MB-15421 Benzidine mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 Benzo(a)pyrene mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 Benzo(b)fluoranthene mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 Benzo(g.h,i)perylens mg/L SW8270D <0.,0100 - 11/4/2011 1708h
MB-15421 Benzo(k)fluoranthene mg/L sws270D . <0.0100 - 11/4/2011 1708h
MB-15421 Benzoic acid mg/L SWe270D <0.0200 - 11/4/2011 1708h
MB-15421 Benzyl aleohol mg/L SWE270D <0.0100 - 11/4/2011 1708h
MB-15421 Bis{2-chloroethoxypmethane mg/L 5W8270D <(.0100 B 11/4/2011 1708h
MB-15421 Bis(2-chloroethyl) ether mg/L SWa270D < (.0100 - 11/4/2011 1708h
MB-15421 Bis(2-chiloroisopropyl) ether mg/L 5W8270D <0.0100 - 11/4/2011 1708k
MB-15421 Bis(2-ethylhexyl) phthalate mg/L SWa270D < 0.0100 = 11/4/2011 1708h
MB-15421 bis(2-ethylhexyl}adipate mg/L SWE270D < 0.0100 - 11/4/2011 17084
MB-15421 Butyl benzyl phthalate mg/L SW8270D <0.0100 - 11/4/2011 1708h

All asalyses applicable lo the CWA, SDWA, and RCRA are performed in accordance to NELAC protocals.

except for Lhe due performance of inspection snd/or analysis in good Mith and according to the rules of the e s al citoee

Perlinent smpling liformation is locuted on Lhe attached COC, Tl

Repoit Date: 11/7/2011

s repon is provided for the exclusive use of the addressce. Privileges of subscquent use

member of ils stafF, or reproduction of this repert in connection with the sdvestisenieat, prametion of sale of sy Euduct or piogess, or in conaection with the re-publication of iis report for any purpose otlier than for the addressee will be gronted only on conlagt,
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American West

ANALYTICAL LABORATORIES

Client:

Lab Set ID: 1110545

463 West&South

Salt Lake City, UT 84115

Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

e-mail: awal@awal-labs.com, web: www.awal-labs.com

QC SUMMARY REPORT

Contact:
Dept:
QC Type: MBLK

MSSY

John Wallace

Kyle F. Gross
Laboratory Director

Jase Rocha
QA Qfficer

Project: Red Leaf ECOSHALE / 01109-013
Amount  Original RPD

Sample ID Anpalyte Units Method Result Spiked  Amoun{ %REC Limits 9%RPD Limit Qual Date Analyzed
MB-15421 Carbazole mg/L SWs276D <0.0100 - 11/4/2011 1708h
MB-15421 Chlorobenzilate mg/L §W8270D <0.0100 - 11/4/2011 1708h
MB-15421 Chrysens mg/L 5W8270D <0.0100 - 11/4/2011 1708h
MB-15421 Diallate (cis or trans) mg/L Sws270D <0.0100 - 11/4/2011 1708h
MB-15421 Dibenz(s,h)anthracene ng/L SWs270D < (0.0100 - 11/4/2011 1708h
MB-15421 Dibenzofurun mg/L SWa270D <0.0100 - 11/4/2011 1708h
MB-15421 Dicthyl phthalate mg/L $Ws270D <0.0100 - 11/4/2011 1708h
MB-15421 Dimethoate mg/L SWs270D <0.0100 - 11/4/2011 1708h
MB-15421 Dimethyl phthalate mg/L SW8270D <0.0100 i 11/4/2011 1708k
MB-15421 Dimelhylvminoazobenzene mg/L SWE270D <{.0100 - 11/4/2011 1708h
MB-15421 Di-n-butyl plithalate mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 Di-n-octyl phtbalate mg/L SW8270D <0.0100 = 11/4/2011 1708k
MB-15421 Dinoseb mg/L SW3270D <0.0100 - 11/4/2011 1708k
MB-15421 Diphenylamine mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 Disulfoton mg/L 5W8270D <0.0100 - 11/4/2011 1708k
MB-15421 Ethyl methunesulfonate mg/L 5W8270D <0.0100 - 11/4/2011 1708h
MB-15421 Famphur mg/L SWB270D <0.0100 - 11/4/2011 1708h
MB-15421 Fluoranthene mg/L SW8270D <0.0100 - 11/4/2011 1703k
MB-15421 Fluorene mg/L SWB270D <0.0100 - 11/4/2011 1708h
ME-15421 Hexachlorobenzene mg/L SWB270D <0.0100 - 11/4/2011 1708h
MB-15421 Hexachlorobutadiene mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 Hexachlorocyclopentadiene mg/L SWwaz70D <0.0100 - 11/4/2011 1708h
MB-15421 Hexachloroethane mg/L SWsz700 <0.0100 - 11/4/2011 1708h

All analyses applicabile o the CWA, SOWA, wel ILCRA are pecfamied in
member of its wafl, or regroduviion of this repoft i eciineston with the ady
excepl for the due performante of inspection ondos anlysis in yood Esith snd

ccorduies (0 NELAC protocols, Pertinent sampling infocmaltion is located
ertlsement, promotion or sule of any product or process, of in caan cetion wi
seposting Lo We rules of the trade and of science.

on the attached COC. This repont is provided for the exclusive
ih the re-publicalion of this repout for any purpese other than
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use of the nddresses. Privileges of subsequent use of the name of Lhis compay or any
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463 West 3600 South
Salt Lake City, UT 84115

Phone: (301) 263-8686, Toll Free: (838) 263-8686, Frx: (801) 263-8687

e-mail: awal@awal-lobs.com, web: www.awal-labs.com

Kyle F. Gross

Laborutory Director

Jose Rocha

QA Officer
o g QC SUMMARY REPORT
Client: Contact:  John Wallace
Lab Set ID: 1110545 Dept: MSSV
Project: Red Leaf GCOSHALE /01109-013 QC Type: MBLK
Amount  Original RPD
Sample ID Aunalyte Units Method Result Spilied  Amount  %4REC Limits woRPD Limit Qual Date Analyzed
MB-15421 Hexachlorophens mg/L SWaz7on <0.0100 - 11/4/2011 1708h
MB-15421 Hexschloropropene mg/L. SW8270D <0.0100 - 11/4/2011 1708L
MB-15421 Indene mg/L SWwa270D < 0.0100 - 11/4/2011 1708h
MEB-15421 Indena(l,2,3=-cd)pyrens mg/L SWe270D < 0.0100 - 11/4/2011 1708k
MB-15421 Isadrin mg/L Swaz7on <0.0100 - 11/4/2011 1708h
MB-15421 Isophorone mg/L SW8270D <0.0100 - 11/4/2011 1708k
ME-15421 [sosafrole mg/L Swsz7oD <0.0100 - 11/4/2011 1708h
MB-15421 Kepone mg/L SW8270D <0.0100 - 11/4/2011 1708k
MB-15421 Methapyrilene mg/L SWE270D <0.0100 - 11/4/2011 1708h
MB-15421 Methyl methanesulfonate me/L SWwsz70D <0.0100 - 11/4/2011 1708h
MB-15421 Naphtbalene mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 n=Decane mg/L SW8270D <(.0100 - 11/4/2011 1708k
MB-15421 Nitrobenzene ng/L SW8270D <0.010C - 11/4/2011 1708h
MB-15421 Nitroquinoline-1-oxide mg/L SWE270D < 0.0100 - 11/4/2011 1708h
MRB-15421 N-Mitrosodiethylamine mg/L SWS270D <0.0100 - 11/4/2011 1708h
MB-15421 N-Mitrosodimethyluming mg/L SWE270D <0.0100 - 11/4/2011 1708h
MB-15421 N-Nitrosodi-n-butylumirne mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 N-Nitrosodiphenylamine mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 N-Nitrosodi-n-propylamine mg/l SWe270D <(0.0100 - 11/4/2011 1708h
ME-15421 N-Nitrosomethylethylamine mg/L SWs270D <0.0100 - 11/4/2011 1708h
MB-15421 N-Nitrosomorpholine mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 N-Nitrosopiperidine mg/L SWE270D <0.0100 : 11/4/2011 1708h
MB-15421 N-Nitrosopynolidine mg/L SWs270D <0.0100 = 11/4/2011 1708k
Report Dale: 11/7/2011 Page 56 0£79

All analyses applicable to the CWA, SDWA, and RCRA are perfonned in accordance to NELAC prolocol
member ofits stafE, or reproduction of his repoct in coanection with the advertiscment, prometion or sale
excepl for the due performunce of inspection audéar analysis in good foith and accordiug to the mles of the trade and of science.

5. Poitinent sampling
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American West

ANALYTICAL LABORATOAIES

Client: IGES
Lab SetID: 1110545

Project: Red Leaf ECOSHALE / 01109-013

463 West 3600 South

Salt Lake City, UT 84115
Phone: (801) 263-8686, Tull Free: (888) 263-8686, Fox: (801) 263-8687

e-mail: awal@uwal-labs.com, web: www.awal-labs.com

QC SUMMARY REPORT

Couataet:

Dept:

QC Type: MBLK

John Wallace

MSSY

Kyle F. Gross

Laboratory Director

Jase Rocha
QA Officer

Amount  Original RED

Sample ID Analyte Units Method Result Spiled Amount  %REC Limits wRPD Limii Qual Datc Analyzed

MB-15421 n-Octadecane mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 0,0,0-Triethyl phosphorothioate mg/L Swa270D <0.0100 - 11/4/2011 1708h
MB-15421 o-Toluidine meg/L SWB270D <0.0100 - 11/4/2011 1708h
MB-15421 Parathion mg/L SWB270D <0.0100 - 11/4/2011 1708k
MB-15421 Methyl parathion mg/L SWB270D <0.0100 - 11/4/2011 1708L
MB-1542} Pentachlorobenzene mg/L SWE270D <0.0100 - 11/4/2011 1708h
MB-15421 Peatgchloronitrobenzene mg/L SWE270D <0.0100 - 11/4/2011 1708h
MB-15421 Pentachlorophenol mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 Phenneetin mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 Phenanthrene mg/L SW3270D <0.0100 - 11/4/2011 1708h
MRB-15421 Phenol mg/L SW8270D <(.0100 - 11/4/2011 1708h
MB-15421 Phorate mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 Pronomide mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 Pyrene mg/L SW8270D <0.0100 - 11/4/2011 1708h
MB-15421 Pyridine mg/L 3W8270D <0.0100 - 11/4/2011 1703h
MB-15421 Quinoline mg/L $W8270D <0.0100 - 11/4/2011 1708h
MB-15421 Safrole mg/L SW3270D <0.0100 - 11/4/2011 1708h
MB-15421 Tetraethyl dithiopyrophosphate mg/L SWE270D <(.0100 - 11/4/2011 1708h
MB-15421 Thionizin mg/L SWa270D <0.0100 B 11/4/2011 1708h
MB-15421 Surr; 2,4,6-Tribromophenol %REC 5Ws270D 0.0657 0.03000 32.1 10-165 11/4/2011 1708h
MB-15421 Surr: 2-Fluorobiphenyl %REC SW8270D 0.0187 0.04000 46.7 18-108 11/4/2011 1708h
MB-15421 Surr: 2-Fluorophenol %REC SW5270D 0.0236 0.08000 29.5 10-121 11/4/2011 1708l
MB-15421 Surr: Nitrobenzehe-d5 %REC 5Ws270D 0.0217 0.04000 54.2 10-127 11/4/2011 1708h

anept for the dus performange of inspestion asd/ar anelysts in good failh and according to the rules of is umde and of scianoe.

Report Date: 11/7/2011
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American West
AHALYTICAL LARORAYGRIENR

Client: IGES
Lab Set ID: 1110545

Project: Red Leaf ECOSHALE / 01109-013

Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

463 West 3600 South
Salt Lake City, UT 84115

e~mail: awal@awal-lobs.com, web: www.awal-labs.com

QC SUMMARY REPORT

Contact;
Dept:

QC Type: MBLK

John Wallace

Kyle F. Gioss
Laboratory Director

Jose Rocha
QA Officer

Amount  Original RPD

Sample ID Analyte Units Method Resule Spikked  Amount  REC Limits YRPD  Limit Date Analyzed

MB-15421 Surr: Phenol-dé %REC SW8270D 0.0203 0.08000 10-124 11/4/2011 17082
MB-15421 Surr: Terphenyl-d14 WREC SW8270D 0.0403  0.04000 10-133 1£/4/2011 1708h
MB-SPLP-15423 1,1"-Biphenyl mg/L SWs270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 1,2,4,5-Tetrachlorcbenzene mg/L SW8270D <(.0100 - 11/4/2011 2008h
MB-SPLP-15423 1,2,4-Trichlorobenzene mg/L SW3270D <(.0100 - 11/4/2011 2008h
MB-SPLP-15423 1,2-Dichlorobenzence mg/L SW3270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 1,3,5-Trinitrobenzens mg/L 5Wez70D <{.0100 - 11/4/2011 2008h
MB-SPLP-15423 1,3-Dichlorobenzene mg/L SW§270D <0.0100 - 11/4/2011 2008k
MB-SPLP-15423 1,3-Dinitrobenzenc mg/L SWE270D < 0.0100 - 11/4/2011 2008h
MB-SPLPE-15423 1,4-Dichlorobenzene mg/L SWS5270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 1,4-Naphthoquinone mg/L SW8270D < 0.0100 - 11/4/2011 2008h
MB-SPLP-15423 1,4-Phenylenediamine mg/L 8W8270D <(.0100 - 11/4/2011 2008h
MB-SPLP-15423 1-Chloronaphthalene mg/L SW8270D <(0.0100 - 11/4/2011 20068h
MB-SPLP-15423 1-Methylaaphthalene mg/L . SWw8270D <0.0100 - 11/4/2011 20G63h
MB-SPLP-15423 L-Nuphtliylamine mg/L SWg270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 2,3,4,6-Tetrachlorophenol mg/L SW3270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 2,4,5-Trichlorophenol mg/L SWezTID <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 2,4,6-Trichlorophenol mg/L 5W8270D < 0.0100 - 11/4/2011 2008h
MB-SPLP-15423 2 4-Dichlorophenol mg/L SWs270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 2,4-Dimethylphenol mg/L SW8270D <(.0100 - 11/4/2011 2008k
MB-SPLP-15423 2,4-Dinitrophenal mg/L SW8270D <0.0200 - 11/4/2011 2008h
MB-SPLP-15423 2,4-Dinitrotoluene mg/L 5W8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 2,6-Dichlorophenol mg/L SW3270D <0.0100 - 11/4/2011 2008h

All analyses applicable 10 the CWA, SDWA, and RCRA are performed Lo accordaiice 1o NEL.

member of its staff, or reproduction of thid report it tion with the adver
except for the due performance of inspection and/er annlysis in good faith and according to the rules of thig broale 2 of scionde.

AC protocols. Peribient ssaipling nformation is located cu the atlached COC. This report 1 provided (or he o
tioh of salc e my gELdUCE of frocess, of i coansctlen with ihe re-publication of tis repart for any purposc oll

Report Date: 11/7/2011
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American West

AMALYTICAL LAUQRATORIES

IGES
Lab Set ID: 1110545

Ciient:

Phone; (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-3687

463 West 3600 South
Salt Lake City, UT 84115

e~mail: awal@awal-lobs.com, web: www.awal-labs.com

QC SUMMARY REPORT

Contact:
Dept:

QC Type: MBLK

John Wallace
MSSV

Kyle F. Gross

Laboratory Director

Jose Rocha
QA Officer

Project: Red Leat ECOSHALE / 01109-013
Amount  Original RI'D

Sample ID Analyte Units Method Result Spiked  Amount  %REC Limits 4RPD  Limit  Qual  Date Analyzed
MB-SPLP-15423 2,6-Dinitrotoluene mg/L SW2TD <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 2-Acetylaminofluorcne mg/L swazion <0.0100 - 11/4/2011 2008k
MB-SPLP-15423 2-Chicronnphthalenc mg/L SWez70D <0.0100 - 11/4/2011 20038k
MB-SPLP-15423 2-Chlorophenol mg/L. SWE276D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 2-Methylnaphthalene mg/L SWE270D <0.0160 2 11/4/2011 2008h
MB-SPLP-15423 2-Methylphenol mg/L SWEZ70D <0.0100 - 11/4/2011 2008k
MB-SPLP-15423 2-Maphthylamine mg/L SW8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 2-Nitroaniline mg/L SWE270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 2-Nitrophenol mg/L SW8270D < 0.0100 - 11/4/2611 2008h
MB-SPLP-15423 2-Picoline mg/L SW$270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 3&4-Methylplienol mg/L SW$270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 3,3 -Dichlorobenzidine mg/L SWE270D <0.0100 - 11/4/2011 20084
MB-SPLP-15423 3,3"-Dimethylbenzidine mg/L. SW32HD <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 3-Methylcholanthrene mg/L SWEZ70D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 3-Nitroaniline mg/L SWE270D <@.0100 - 117442011 2008h
MB-SPLP-15423 4,6-Dinitro-2-methylphenol mg/L SWE270D <(.0100 - 11/4/2011 2008h
MB-SPLP-15423 4-Aminobiphenyl me/L SW8270D < 0.0100 - 11/4/2011 2008h
MB-SPLP-15423 4-Bromophenyl phenyl ether mg/L SWa270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 4-Chlora-3=methylphenol mgfl SW8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 4-Chloroaniline mg/L Swaz7en <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 #-Chlorophenyl phenyl ether mg/L SWE2HOD <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 4-Nitreaniline mg/L SWE270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 4=Nitrophenol mg/L 5Ws270D <0.0100 - 11/4/2011 2008h

All analyses applicable s the CWA, SDWA, aud RCRA are performed in accordance lo WELAC protecels. Purtlneat saipd
member of its stnfY, or regrodbuctinn of this report in connection with the advenisement, promotipu or side 0f sy product o0
except for the due perfarmianes of inspection andfor onalysis in good faith and according fx the rules ofthe trade sad of suicuice.

e siformution is located od the attached COC. This report s provided for (lie cxclusive use of the
proeess, o 1 eonnestion wilh tlic re-publication of tlus keport for any purposc other than for the ad

Repart Date: 11/7/2011
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463 West 3600 South
Salt Lake City, UT 84115

Phone: (301) 263-8686, Toll Free: (B88) 263-8686, Fax: (801) 263-8687

e-mail: awal@awal-labs.com, web: vww.awal-labs.com

Kyle F. Gross
Laboratory Birector

Jose Rocha

QA Officer

Americean West QC SUMMARY REPORT

Clieut: IGES Contact: John Wallace

Lab Set 1D: 1110545 Dept: MSSV

Project; Red Leaf ECOSHALE / 01109-013 QC Type: MBLK

Amount  Qriginal RPD

Sample ID Aunalyte Units Method Result Spiked  Amount  %REC Limits %RPD Limit Qual Date Analyzed
MB-SPLP-15423 5-Nitro-o-toluidine mg/L SWBI70D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 7,12-Dimethylbenz(s)anthracene mg/L SWB270D < 0.0100 - 11/4/2011 2008h
MB-SPLP-15423 a,0-Dimethylphenethylamine mg/L SW8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Acenaphthene mg/L SWB270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Accnaphthylene mg/L. SWa270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Acetophenone mg/L SWe270D <0.0100 - 11/4/2011 20080
MB-SPLP-15423 alpha-Terpineol mg/L. SWe270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Aniline mg/L Sw8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Anthracene mg/L SW8270D < 0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Arumile mg/L SWe270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Azobenzene mg/L SW8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Benz{a)anthracene mg/L Sw8270D <{.0100 - 11/4/2011 2008k
MB-SPLP-15423 Benzidine mg/L SWe270D <0.0100 - 11/4/2011 2008k
MB-SPLP-15423 Benzo(a)pyrene mg/L SWE270D < (.0100 - 11/4/2011 2008k
MB-SPLP-15423 Benzo(b)fuoranthene mg/L SWB270D <0.0i00 - 11/4/2011 2008h
MB-SPLP-15423 Benzo(g,h,i)perylene mg/L SW3270D < 0.0100 - 11/4/2011 2008k
MB-SPLP-15423 Benzo(k)Auoranthene mg/L 5W8270D < (.0100 - 11/4/201t 2008h
MB-SPLP-15423 Benzoic acid mg/L SWB8270D < 0.0200 - 11/4/2011 20084
MB-SPLP-15423 Benzyl aleohol mg/L SW8270D < 0.0100 - 11/4/201% 2003h
MB-SPLP-15423 Bis(2-chloroethoxy)inethane mg/L SW8270D <0.0100 - 11/4/2011 2008k
MB-SPLP-15423 Bis(2-chloroethyl) cther mg/L SW5270D <0.0100 - 11/4/2011 2008hb
MB-SPLP-~15423 Bis(2-chloroisopropyl) ether mg/L SW8270D <0.0100 - 11/4/2011 2008k
MB-SPLP-15423 Bis(2-cthylhexyl) phthalate mg/L SWE270D <0.0100 - 11/4/2011 2003k

All analyses applicable to the CWA, SEDWA, and RCRA are perfo:
member of its stalf, or repeduction of this 1uport in connection wi
except for the due performalice of lnspestion and/or aaalysis in good faith and according to the rules of the rade and of sgicnce.

med in secordauce 1o NELAC protocols, Perlinent sampling iuformation is locaied on tie attached CQC. This report is provided for the exclusive
th the ndvertisement, promotion or Sale of any product or process, or in conuection with the se-publication of Lhis repart for any purpose other than fo

Report Date: 11/7/2011
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463 West 3600 South
Salt Lake City, UT 84115

Phone: (801) 263-8686. Toll Free: (888) 263-8686, Fax: (301) 263-8687

e-mail: awal@awal-labs.com, web: waw. awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha
- : QA Officer

American West QC SUMMARY REPORT

Client: IGES Contact: John Wallace

Lab Set ID: 1110545 Dept: MSSV

Project: Red Leaf ECOSHALE / 01109-013 QC Type: MBLK

Amount  Qriginal RPD

Sample 1D Analyte Units Method Result Spiked  Amount  %REC Limits o,RPD Limit Qual Datc Analyzed
MB-SPLP-15423 bis(2-ethylhexyladipate mg/L SW3270D < 0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Butyl benzyl phthalate mg/L SW8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Carbazole mg/L SW8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Chlorobenzilate mgfL Swa270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Chrysene mg/L SWa27en <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Diallate (cis or trans) mg/L SWe270D <(.0100 - 11/4/2011 2008h
MB-SPLP-15423 Dibenz{a h)anthracene mg/L 5WB270D <0.0100 - 11/4/2011 2003h
MB-SPLP-15423 Dibenzofuran mg/L SW32700 < 0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Dicthyl phthalate mg/L SW8z70D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Dimethoute mg/L SW82700 < 0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Dimethyl phthalate mg/L SWE2T0D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Dimethylaminoazobenzene mg/L SWa270D <0.0100 - 11/4/2011 2008k
MB-SPLP-15423 Di-p-butyl phthalate mg/L SWS270D <0.0100 - 11/4/2011 2008h
MRB-SPLP-15423 Di-p-octyl phthalate mg/L SW8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Dinoseb mg/L SW8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Diphenylamine mg/L SWe270D < 0.0100 - 11/4/2011 2008k
MB-SPLP-15423 Disulfoton mg/L SW8270D <(0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Ethyl methapesulfonate mg/L SWe270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Famphur mg/L SWe270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Fluoranthene mg/L SWs270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Fluorene mg/L sW3270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Hexachlorobenzene mg/L SWE270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Hexachlorobutadiene mgfL Swsz700 <(.0100 - 11/4/2011 2008h

All analyses applicable to the CWA, SDWA, and RCRA ara performed in accordaice
melnber of its Staff, of reproduction of this report in connection wilh the advertisemen|
axeept for the due performanca of inspection and/or analysis in good [nith and according to Lie rules of the trade i ol seienee.

to NELAC protocols. Pevlinst snmipliag fnfarmution [ Jocat
1, prometion or sale of auy produst or prosess, or b conssttion Wit

e git Lhe attached COC. This report is provided for the excl
the re-publicalicn of this report for any purpuse olhér
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Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

463 West 3!!0 South

Salt Lake City, UT 84115

e-mail: awal@awal-lobs.com, web: www.awal-labs.com

Kyle F. Gross
Laboratary Director

Jose Rocha

QA Officer

St L QC SUMMARY REPORT

Client: IGES Contact: John Wallace

Lab Set ID; 1110545 Dept: MSSV

Project: Red Leaf ECOSHALE / 01109-013 QC Type: MBELK

Amount  Original RID

Sample ID Analyte Units Method Result Spilked  Amount %REC Limits %RPD Limit Qual DateAnalyzed
MB-SPLP-15423 Hexachlorocyclopentadicne mg/L SW3270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Hexachloroethane mg/L 5W§270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Hexachlorophene mg/L SW5270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Hexachloropropene mg/L SW8270D < (0.0100 - 11/4/2011 2008k
MB-SPLP-15423 Indene mg/L SW8270D <{0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Indeno(1,2,3-cd)pyrene mg/L SW8270D <0.0100 < 11/4/2011 2008h
MB-SPLP-15423 Isodrin mg/L. SW8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Isophorone mg/L SWa270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Isosafrole mg/L SWe270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Kepone mg/L SWa270D < 0.0100 - 11/4/2011 2008k
MB-SPLP-15423 Methapyrilene mg/L SWE270D < 0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Methyl methanesulfonnte mg/L SW8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Waphthalene mg/L SW3270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 n-Decane mng/L SWB270D < 0.0100 - 11/4/2011 2008L
MB-SPLP-15423 Nitrobenzene mg/L SWE270D <0.0100 - 11/4/2011 2008kL
MB-SPLP-15423 Nitroquinoline-1-oxide mg/L SWB270D <(.0100 - 11/4/2011 2003k
MB-SPLP-15423 N-Nitrosodiethylamine mg/L SW8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 N-Nitrosodimethylamine mg/L SWE270D < 0.0100 - 11/4/2011 2008h
MB-SPLP-15423 N-Nitrosodi-n-butylamine mg/L SW8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 NeNitrosodiphenylamine mg/L SWs270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 N-Nitrosodi-n-propylamine mg/L SW8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 M-Nitrosomethylethylamine mg/L SWB270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 N-Nitrosomorpholine mg/L Swg270D <0.0100 - 11/4/2011 2008h

All analyses applicable lo the CWA, SOWA, aisd RCRA wre perfonmed in accordance to NELAC protocols. P
member of ils stafY, or reproduction of 1hig repon i conneclion will the advertiscment, promotion or sale Of any produi 6 joeess, or i sonmecion with 4
except for the due performance of inspection mndor snalyels in good fith and acoording to Uic les of the trade amil off ssieaec,

erfinent saspling infosmation is loonted an

the atiached COC. This report is pravided for Ihe okelusive use of the addressee.
he re-publication of Lis report for any purpese other than for (he addressee wil

Report Date: 11/7/2011
Privilegas of subsequent use of Lo name of Lhis company or any
| be granted only en coniacl This company accepls no responsibility
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463 West 3600 South
Salt Lake City, UT 84115

Phone: (801) 263-8686. Toll Free: (858) 263-B686, Fax: (801) 263-8687

e-mail: swal@awal-labs.com, wisb: wyvw.awal-labs.com

Kyle F. Gross

Luboratory Director

Jose Rocha

QA Officer

American West QC SUMMARY REPORT

Client: IGES Contact: John Wallace

Lab Set ID: 1110545 Dept: MSSV

Project: Red Leaf ECOSHALE / 01109-013 QC Type: MBLK

Amount  Original RPD

Sample ID Analyte Units Method Result Spiked  Amount %REC Limits WwRPD Limit Qual Date Analyzed
MB-SPLP-15423 N-Nitrosopiperidine mg/L SW8270D <{(.0100 - 11/4/2011 2008h
MB-SPLP-15423 N-Nitrosopyrroliding mg/L. SWS270D <0.0100 - 117412011 2008h
MB-SPLP-15423 n-Octadecane mg/L. SWE270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 0,0,0-Triethyl phosphorothioate mg/L SW8270D <(.0100 - 11/4/2011 2008k
MB-SPLP-15423 o-Toluidine mg/L SW3270D < 0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Parathion mg/L SWE270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Methyl purathion my/L SWaz70n <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Pentochlorobenzens mg/L SW3270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Pentachloronitrobenzene mg/L SWs270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Pentachlorophenol mg/L §W3270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Phenacetin mg/L SW8270D < (0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Phenanthrens mg/L 5W8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Phenol mg/L SWEZTD <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Phorate mg/L SW8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Pronamide mg/L SW8270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Pyrene mg/L SWa270D <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Pyridine mg/L SWS270D <{.0100 - 11/4/2011 2008h
MB-SPLP-15423 Quinaline mg/L SWE2HD < 0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Sufrole mg/L SWE2MD <(.0100 - 11/4/2011 2008k
MB-SPLP-15423 Tetracthyl dithiopyrophosphate mg/L SWE2HD <0.0100 - 11/4/2011 2008h
MB-SPLP-15423 Thionazin mg/L SWe270D <(.0100 - 11/4/2011 2008h
MB-SPLP-15423 Surr: 2,4,6-Tribromophenol YREC Swaz70D 0.0601 0.08000 75.1 10-165 11/4/2011 20084
MEB-SPLP-15423 Surr: 2-Fluorabiphenyl %REC SWs270D 0.0137 0.04000 343 18-108 11/4/2011 2008k

All analyses applicable 1o the CWA, SDWA, and RCRA are performed
member of its staff, or reproduction of tiis repert in counection wlth the ndvenisement, promelion or sale of any product or process,
except for the due performancc of inspection and/or analysis in good Raith and necording Lo the rules of the trade and of scieace.

in accordance ta NELAC protocals, Pertinent sampling fuformation is locaied on the attached COC, This ceport is provided for

or in connection wit the re-publicaticn of this repart for any purpose other than

Report Date: 11/7/2011
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American West

AHALYTICAL LABGRATORIES

Client: IGES
Lab Set ID: 1110545

Project: Red Leaf ECOSHALE / 01109-013

463 West 3600 South

Salt Lake City, UT 84115
Phane: (B01) 263-8686, Toll Free: (888) 263-8686, Fax: (801} 263-8687

e-mail: awal@awal-labs.com, web: www.awal-labs.com

QC SUMMARY REPORT

Contact;
Dept:

John Wallace

MSSV

QC Type: MBELK

Kyle F. Gross
Laboratory Director

Jose Rocha

QA Officer

Amount  Original RPD
Sample ID Analyte Units Mecthod Result  Spiked  Amount  %REC Limits %RPD Limit Qual DateAnalyccd
MB-SPLP-15423 Surr: 2-Fluorophenol UREC SWS270D 0.0204 0.08000 A5 10-121 11/4/2011 2008h
MB-SPLP-15423 Surr: Nitrabenzenc-dS %REC SWaz270D 0.0140 0.04000 30.5 10-127 11/4/2011 2008L
MB-SPLP-15423 Surr; Phenol-d6 %REC SWB270D 0.0169 0.08000 21.2 10-124 11/4/2011 2008h
MB-SPLP-15423 Surr: Terphenyl-d14 2%REC 3W3270D 0.0430 0.04000 107 10-133 11/4/2011 2008h

Relssiie of a previously generated report. [nformation fias been added, npdated, or revised. Informtation herein supersedes that of previously issued reparis.

All analyses applicable to the CWA, SDWA, and RCRA are pecformed in accordauce to NELAC protocols, Pertinent
meinber of its staff, or reproduction of Lis report in conuestion with the adveatisement, promolion or sale of any product or process,
except for the due performance of inspection and/or analysis in good faith and aceerding to the aules of the trade and of scicnce.

sampling informalien is locaied on Uhe attached COC. This repert i8 provided for the exclusive
or in connection with the re-publication of wiis report for any purpose other than

Report Dale: [1/7/2011 Page G4 of 79

use of the addressee. Privileges of subscquent use of the name of Lhis company of any
fof the addressee will b grantsd only on conlact. This company accepls no responsibility



463 WesthOUm

Salt Lake City, UT 84115
Phone: (801) 263-8686, Toll Free: (88) 263-8686, Fax: (801) 263-8687

e-mail: awal@awal-labs.com, web: www.awal-labs.com

Kyle F. Gross
Laboralory Director

Jose Rocha

QA Officer
feey o Y QC SUMMARY REPORT
Client: IGES Contact: John Wallace
Lab Set ID: 1110545 Dept: MSSV
Project: Red Leaf ECOSHALE / 01109-013 QC Type: MS
Amount  Original RPD
Sample 1D Analyte Units Method Result Spiled Ainount YeREC Limits Y%RPD Limit Qual Date Analyzed
1110545-003AMS 1,2,4-Trichlorabenzene mg/L SW8270D 0.0342 0.1600 0 21.4 20-107 11/4/2011 19171
1110545-003AMS 1, 4-Dichlorobenzene mg/L 5ws270D 0.0195 0.1600 0 12.2 11-90 11/4/2011 19174
1110545-003AMS 2,4,6-Trichlorophenol mg/L SWe270D 0.178 0.1600 0 111 17-128 11/4/2011 1917h
1110545-003AMS 2,4-Dimethylphenol mg/L SWwg270D 0.120 0.1600 0 7531 10-176 11/4/2011 1917h
1110545-003AMS 2 4-Dinitrotoluenc mg/L SW8270D 0.18% 0.1600 G 118 21-191 11/4/2011 1917h
1110545-003AMS 2-Chloronaphtbalene mg/L SW8270D 0.0793 (.1600 0 49.6 12-132 11/4/2011 1917h
1110545-003AMS 2-Chlorophenol mg/L SWsz70D 0.0922 0.1600 0 37.6 20-107 11/4/2011 1917h
1110545-003AMS 4,6-Dinitro-2-methyiphenol mg/L SW8270D 0.210 0.1600 0 135 20-250 11/4/2011 1917h
1110545-003ANS 4-Chlora-3-methylphenal mg/L SWaz270D 0.145 0.1600 0 90.6 10-13G 11/4/2011 1917h
11105435-003AMS 4-Nitrophenaol mg/L SWE270D 0.0839 0.1600 0 5755 10-135 11/4/2011 1917h
1110545-003AMS Acenaphthene mg/L SW8270D 0.104 0.1600 0 65.3 21-113 11/4/2011 1917h
1110545-003AMS Benzo(a)pyrene mg/L SWaz7eh 0.186 0.1600 0 116 15-169 11/4/2011 1917h
1110545-003AMS N-Nitrosodi-n-propylnmine mg/L SWE270D 0.0914 0.1600 0 57.1 10-133 11/4/2011 1917h
1110545-003AMS Pentachlorophenol meg/L SWe270D 0.191 0.1600 0 119 10-131 11/4/2011 1917h
1110545-003AMS Phenol mg/L SW8270D 0.0455 0.1600 0 23.5 10-71 11/4/2011 1917h
1110545-003AMS Pyrene mg/L SWB27UD 0.175 0.1600 ) 110 23-150 11/4/2011 1917h
1110545-003AMS Swr: 2,4,6-Tribromophenol Y%REC SW8270D 0.183 0.1600 114 14-159 11/4/2011 191%h
1110545-003AMS Surr: 2-Fluarabiphenyl YREC S§Wai700 0.0501 0.08000 G2.6 10-124 11/4/2011 1917h
1110545-003AMS Surr: 2-Floorophenol YREC SW8270D 0.0504 0.1600 3L 10-106 11/4/2011 1917h
1110545-003AMS Surr: Nitrobenzene-d5 %REC SW8270D 0.0412 0.08000 51.4 10-180 11/4/2011 1917h
1110545-005AMS Surr: Phenol-d6 Y%REC SWE270D 0.0445 0.1000 27.8 10-122 11/4/2011 1917h
11105435-003AMS Surr: Terphenyl-d14 %REC SW8270D 0.0871 0.08000 109 10-199 11/472011 1917h

Relssnic of a previonsly generated report. Infarmation frex been added, updated, or revised Information lerein 5 uparsedes that of previousty issied reporis.

All wialyses applicable 1o the CWA, SOWA, and RCRA sre pecfirmed in secaiiaize NELAC prolecals, Peninest ssiapling infoanation bs losated on
member of I sl or repeoduction of this repoet b comeelioa with the advertizemen, pramution of gaiz of suy produst or rocess, f i sonacetion with
eneept for the dus perlormance el Tuspestios and/or saulyais [ geod falil tad secoodiog to e i of the trude and ol schenee

Report Date: 11/7/2011

{lis atiached COC. This repart [a provided for the exclusivo use of the Addressec. Privilepes of subsequeut usc of lhe uame of Ilils company or any
thie re-publication of this fepert for any. purjase other than for the addressce will be granled enly on contagt. This company aceepls no responsibility
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463 West 3600 South

Salt Lake City, UT 84115
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-3687

c-mail: awal@awal-lobs.com, web: www.awal-labs.com

Kyle F. Gross
Laboratory Directlor

Jose Rocha

;- QA Officer
e s o o QC SUMMARY REPORT
Client: IGES Contact:  John Wallace
Lab Set ID: 1110545 Dept: MSSV
Projeet: Red Leaf ECOSHALE / 01109-013 QC Type: MSD
Amount  Original RPD
Sample T Analyte Units Method Result Spilied  Amount  %REC Limits %RPD Limit Gual DateAnalyzed
1110543-003AMSD 1,2,4-Trichlorobenzene mg/L SWe270D 0.0301 0.1600 0 18.8 20-107 12.7 25 L 11/4/2011 1943h
1110545-003AMSD 1,4-Dichlorobenzenc mg/L SW8270D 0.0181 0.1600 0 11.3 11-90 7.02 25 11/4/2011 19453h
1110545-003AMSD 2.4,6-Trichlorophenol mg/L SW8Z70D 0.173 0.1600 0 108 17-128 2.92 25 11/4/2011 1943h
1110545-003AMSD 2 4-Dimethylphenol mg/L SW8270D 0.114 0.1600 0 71.1 10-176 5.47 25 11/4/2011 1943h
1110545-003AMSD 2,4-Dinitrotoluene mg/L SWaz7eD 0.196 0.1600 0 122 21-191 3.44 25 11/4/2011 1943h
1110545-003AMSD 2-Chloronaphthalene mg/L SWB270D 0.0702 0.1600 0 43.9 12-132 12.1 25 11/4/2011 1943h
1110545-003AMSD 2-Chlorophenol mg/L SWS270D 0.0817 0.1600 0 51.1 20-107 12 25 11/4/2011 1943h
1110545-003AMSD 4,6-Dinitro-2-methyiphenol mg/L SW827CD 0.226 0.1600 0 141 20-250 4.34 25 11/4/2011 1943k
1110343-003AMSD 4-Chloro-3-methylphenol mg/L SW3270D 0.140 0.1600 0 374 10-136 3.64 25 11/4/2011 1943h
1110545-003AMSD 4-Miwophenol mg/L Swez7eD 0.0800 0.1600 ] 50.0 10-133 4.76 25 11/4/2011 1943h
1110545-003AMSD Acenaphthene mg/L 5Ws2700 0.0960 0.1600 0 60.0 21-113 8.42 25 11/4/2011 1943k
1110545-003AMSD Benzo(a)pyrene mg/L 5W82700 0.190 0.1600 ] 118 15-169 1.72 25 11/4/2011 1943k
1110545-003AMSD N-Nitrosodi-n-propylamine mg/L SWa270D 0.0885 0.1600 0 553 10-133 25 25 11/4/2011 1943h
1110545-003AMSD Pentachlorophenol mg/L 5W8270D 0.192 0.1600 0 120 10-131 0.481 25 11/4/2011 1943h
1110545-003AMSD Phenol mg/L SWe270D 0.0392 0.1600 0 24.5 10-71 14.9 25 11/4/2011 1943k
1110545-003AMSD Pyrene mg/L SWB8270D 0.180 0.1600 0 113 23-150 2.69 25 11/4/2011 1943h
1110545-003AMSD Surr: 2,4,6-Tribromophenol Y%REC SW8270D 0.180 0.1600 112 14-159 11/4/2011 1943h
1110545-003AMSD Surr: 2-Floorobiphenyl %REC Swe270D 0.0460 0.08000 57.4 10-124 11/4/2011 1943h
1110545-003AMSD Surr: 2-Fluorophenol Y%REC SW8270D 0.0464 0.1600 29.0 10-106 11/4/2011 1943h
1110545-003AMSD Surr: Nitrobenzene~d5 %REC SW8270D 0.0379 0.08000 47.4 10-180 11/4/2011 1943h
1110545-003AMSD Sury; Phenol-d6 %REC SWs270D 0.0403 0.1600 25.2 10-122 11/4/2011 1943h
1110545-003AMSD Suur: Terphenyl-d14 %REC 5W8270D 0.0896 0.08000 112 10-199 11/4/2011 1943h

4« Matrix spike recovery indicates matrix intetference. The iethod is in control as indicated by the LCS.
Reissune of a previously generated report. Information hay been added, updated, or revised. Information herein supersedes that of previously issued reports,

All analyses applicable 1o the CWA, SDWA, and RCRA arc perfonmed in accordance to NELAC protocels, Pertlovent samplisig bfsmation is located an the all
member of ity staff, or reproduction oF ihis zeport in connection with the advertisemeat, promotion or sulo ol any product of piosess, or in campcclon with the 1
except for the due perfarmanca of inspection andfor analysis in good faith nnd secording to the rules of Uye lrade snd of sedence.

tached COC. This repont s provided Cor the exclusive use of the addres:
e-publicalion of hls repert for any purpresc otlier than for the addiessee will be gennted only on contncl, This comj

Report Date; 11/7/2011
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American West

ANALYTICAL LABOAATOQRICE

IGES
Lab Set ID: 1110545

Client:

463 West 3600 South
Salt Lake City, UT 84115

Kyle F. Gross

Laboratory Director

Phone: (801) 263-8686, Toll Free: (888) 265-8686, Fax: (801) 263-8687

e-mail: awal@awal-labs.com, web: www.awal-labs.com

QC SUMMARY REPORT

Coatact:

Dept:

John Wallace
MSVOA
QC Type: LCS

Jose Rocha
QA Officer

Project: Red Leaf ECOSHALE / 01109-013
Amount  Original RPD

Sample ID Analyte Units Mecthod Result Spiked  Amount Y%REC Limits “%RPD Limit Qual Date Analyzed
LCS VOC 110211B 1,1,1-Trichlorocthane mg/L SW8260C 0.0138 0.02000 0 94.0 49.9-140 11/2/2011 221%h
LCS VOC 110211B 1,1-Dichloroethene mg/L 5W8260C 0.0166  0.02000 0 82.8 46-171 11/2/2011 2215h
LCS VOC 110211B 1,2-Dichlorobenzene mg/L SW8260C 0.0183 0.02000 0 91.4 67-135 11/2/2011 221%h
LCS VOC 110211B 1,2-Dichloroethane mg/L 5We260C 0.0174  0.02000 0 86.9 60-137 11/2/2011 221%h
LCS VOC 110211B 1,2-Dichloropropane mg/L SW8260C 0.0178 0.02000 0 88.8 59-135 11/2/2011 2215k
LCS vaC 1102118 Benzene mg/L Swez60C 0.0186 0.02000 0 93.1 62-127 11/2/2011 221%h
LCS VvOC 110211B Chlorobenzene mg/L SW8260C 0.0189 0.02000 0 94.5 63-140 11/2/2011 221%h
1.CS VOC 110211B Chloraform mg/L 5wa260C 0.0175 0.02000 0 87.4 67-132 11/2/2011 2219h
LCS VOC 110211B Ethylbenzene mg/L SWEZ60C 0.0190 0.02000 0 94.8 55-133 11/2/2011 2219
LCS VOC 110211B Isopropylbenzene mg/b Swazeoc 0.0199 0.02000 0 99.5 60-147 11/2/2011 2215k
LCS VOC 110211B Methyl tert-butyl ether mg/L SW8260C 0.0179  0.02000 0 89.4 37-189 11/2/2011 221%h
LCS VOC 110211B Methylene chloride mg/L Sw8260C 0.0181 0.02000 0 90.4 57-162 11/2/2011 2215h
LCs5 VOC 110211B Nophthalene mg/L SWa260C 0.0154  0.02000 0 77.0 28-136 11/2/2011 221%h
LCS VOC 110211B Tetrahydrofuran mg/L SWE260C 0.0164 0.02000 0 819 43-146 11/2/2011 2215h
1LCS VOC 110211B Toluene mg/L SWa260C 0.0190 0.02000 0 95.1 67-128 11/2/2011 221%h
LCS VOC 110211B Trichloroetheae mg/L SW260C 0.0183 0.02000 0 91.6 54-152 11/2/2011 2215h
LCS VOC 110211B Surr: 1,2-Dichloroethane-d4 %REC SW260C 0.0476 0.05000 95.2 69-132 11/2/2011 2215h
LCSVOC 114211B Surr: 4-Bromoflugrobenzens %REC SWaz60C 0.0484  0.05000 96.7 85-118 11/2/2011 221%h
LCS VOC 110211B Surr: Dibromofluorametinne Y%REC SW8260C 0.0465 0.05000 93.0 80-120 11/2/2011 221%h
LCS VOC 1102118 Surr: Toluene-d8 %REC SW8260C 0.0516 0.05000 103 81-120 11/2/2011 2215h

Retssue of a previously generated report. Inforniation has beeit acdded, updated, or revised. Informnation herein supersedes that of previously issued reporis,

All analyses applicable 10 the CWA, SDWA, and RCRA are perfommed in aceordance o NELAC prufocals. Perti
member of its stafl, or reproduction of thia repart in cosnection with the advertisement, promation or sale ol a1y product of process, of in ceanectioh witl the ¢
excepl for the due performance of inspection and/or analysis in good faith and aceording 1 the rules ol b trude and of scisnce.

nent sampling iuformation is lovates! on the attached COC, This repant is provide
re-publication of this report for any
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463 West 3600 South
Salt Lake City, UT 84115
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

e-mail; awal@awal-labs.com, web: www.awal-labs.com

Kyle

Jose

F. Gross
Laboratory Direclor

Rocha

QA Officer

£h g (e QC SUMMARY REPORT

Client: IGES Contact:  John Wallace

Lab Set ID: 1110545 Dept: MSVYOA

Project: Red Leaf ECOSHALE / 01109-013 QC Type: MBLK

Amount  Original RTD
Sample 1D Analyte Units Method Result Spiked  Amount  %REC Limits %RPD Limit Qual Date Analyzed
MB VOC [10211B 1,1,1,2-Tetrachloroethane mg/L SW3260C <0.00200 - 11/2/2011 2304h
MB VOC 1102118 1,1,1-Trichlaroethane mg/L SW3260C < 0.0G200 - 11/2/2011 2304k
MB VOC 110211B 1,1,2.2-Tetrachlorcethane mg/L SW8260C <0.00200 - 11/2/2011 2304h
MB VOC 110211B 1,1,2-Trichloro-1,2,2- mg/L §W8260C <(.00200 x 11/2/2011 2304h
trifluoroethane

MB VOC 1102118 1,1,2-Trichloroethone mg/L SWB260C <(0,00200 - 11/2/2011 2304h
MB VOC [10211B 1,1-Dichloropropens mg/L SWa260C <0.00260 - 11/2/2011 2304h
MB VOC 110211B 1,1-Dichloroethune mg/L SWE260C < 0.00200 - 11/2/2011 2304h
MB VOC 110211B 1,1-Dichloroethene mg/L SWh260C < 0,00260 - 11/2/2011 2304h
MB VOC 110211B 1,2,3-Trichlorobenzene mg/L SWE260C <0.00260 - 11/2/2011 2304h
MB VOC 110211B 1,2,3-Trichloropropane mg/L Swe260C <0.00200 - 11/2/2011 2304k
MEBE VOC 110211B 1,2, 3-Trimethylbenzene wg/L 5W8260C < 0.00200 - 11/2/2011 23040
MB VOC 110211B 1,2,4-Trichlorobenzene mg/L $W8260C <0.00200 A 112272011 2304h
¥B VOC 110211B 1,2, 4-Trimathylbenzene mg/L SW3260C < 0.00200 - 11/2/2011 2304h
MB VOC 110211B 1,2-Dibromo-3-chloropropane mg/L §wg260C < 0.00500 - 11/2/2011 2304h
MB VOC 110211B 1,2-Dibromoethans mg/L SWE260C < 0,00200 - 11/2/2011 2304h
MB VCC 110211B 1,2-Dichlorobenzene mg/L SWe260C < 0.00200 B 11/2/2011 2304h
MB VOC 110211B 1,2-Dichlorocthane mg/L 5W8260C < 0.00200 - 11/2/2011 2304h
MB VOC 110211B 1,2-Dichloropropane mg/L 5We260C < 0.00200 B 11/2/2011 2304h
MB VOC 110211B 1,3,5-Trimethylbenzene mg/L SWR260C < 0.00200 - 11/2/2011 2304h
MB VOC 110211B 1,3-Dichlorobenzene mg/L SW3260C <0.00200 . 11/2/2011 2304h
MB VOC 1102118 1,3-Dichloroprapane mg/L SWB260C < 0.00200 - 11/2/2011 2304h
MB VOC1102LIB 1,4-Dichlorobenzene mg/L SWE260C <0.09200 B L1/2/2011 2304h

All apalyses applicabls 1o the CWA, SDWA, and RCRA are pecformed in accordance to NELAC protocols. Perlineat smpling infarmation
member of its saff, ar reproduction of this reporl in connection wilh the adverisement, promotion or sale of sy produtt of precess, or in conucction with
excepl for the due perfarmance of inspection audfor anolyss in good fuith ond according to the rules of the trage apd of sclense

Report Date: 11/7/2011
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463 West 3600 South

Salt Lake City, UT 84115
Phone: (801) 263-8686, Toll Free: (888) 265-8686, Fax: (801) 263-8687

e-mail: awal@awal-lubs.com, web: www.awal-labs.com

=

Kyle F. Gross
Laboratory Director

Jose Rocha
QA Officer
American st QC SUMMARY REPORT
Client: IGES Contact: John Wallace
Lab Set ID: 1110545 Dept: MSVOA
Project: Red Leaf ECOSHALE / 01109-013 QC Type: MBLK
Amount  Original Rr'b
Sample ID Analyte Units Method Result Spiked Amount %REC Limits “%RPD Limit Qual Date Analyzed
MB VOC 110211B 1,4-Dioxang mg/L SWR260C < 0.0500 - 11/2/2011 2304h
MB VOC 110211B 2 2-Dichloropropans mg/L SWB260C <0.00200 - 11/2/2011 2304h
MB VOC 110211B 2-Butanone mg/L SWB260C <0.0100 - 11/2/2011 23044
MB VOC 110211B 2-Chloroethy! vinyl ethar mg/L SWs260C <0.00500 - 11/2/2011 2304h
MB VOC 110211B 2-Chlorotoluene mg/L SW8260C <0.00200 - 11/2/2011 2304h
MB VOC 110211B 2-Hexanone mg/L SW8260C < 0.00500 - 11/2/2011 2304h
MB VOC 110211B 2-Nitropropae mg/L Swe260C < 0.00500 - 11/2/2011 2304h
MB VOC 110211B 4-Chlorotoluens mg/L SW8260C <{.00200 - 11/2/2011 2304h
MBVOC 1102118 4-Isopropyltoluene mg/L SW8260C < 0.00200 - 11/2/2011 2304k
MB YOC 110211B 4-Methyl-2-pentanone mg/L Sws260C <0.00500 - 11/2/2011 2304h
MB VOC 110211B Acelone mg/L SW8260C <0.0100 - 11/2/2011 2304h
MB VOC 116211B Acetonilrile mg/L Swazsec < (.00500 - 11/2/2011 2304h
MB VOC 1162118 Acrolein mg/L $Ws260C <0.00500 - 11/2/2011 2304h
MB VOC 110211B Acrylonitrile mg/L SW8260C <0.0100 - 11/2/2011 2304h
MB VOC 1[0211B Allyl chloride mg/L SWE260C < 0.00500 - 11/2/2011 2304k
MB YOC 110211B Benzene mg/L SW3260C <(.00200 - 11/2/2011 2304h
MB VOC 110211B Benzyl chloride mg/L SW3260C <0.00500 - 14/2/2011 2304k
MB VOC 110211B Bis(2-chloroisopropyl) ether mg/L SWE260C <0.00500 - 11/2/2011 2304k
MB VOC 110211B Bromobenzeiic mg/L 5W8260C < 0.00200 - 11/2/2011 2304h
MB VOC 1102118 Bromochloromethane mg/L SW8260C < 0.00200 - 11/2/2011 2304h
MB VOC 110211B Bromodichlocomethare mg/L SW3260C < 0.00200 - 11/2/2011 2304k
MB VOC 110211B Bromoform mg/L 5W3260C <0.00200 - 11/2/2011 2304h
MB VOC 1102118 Bromomethane mg/L SWs200C <0.00500 - 11/2/2011 2304h

Ali analyses applicable 1o the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols, Pertinent sampling infid
member of its staff, or reproduction of this report iu conaection with the advertiscment, prontotion or sale of any product or process,
cxcept for the due performance of inspestion and/or analysis in good faith and according to the rules of the tade and of s¢icnee.

juatlen s loeated aa the otached COC. This repert is provided for the exclusive use of Lhe addressee. Privileges of sub
oF L1t cossection with (he re-publication of Lhis report for any purpose other than for the addressce wil

Report Date: 11/7/2011
sequent use of the name of Lis pompany or aiy
| be granted oaly on contact. This company accepls no responsibility
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463 West 3600 Sauth
Salt Lake City, UT 84115

Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

e-mail: awal@awal-lnbs.com, web: www.awal-labs.com

Kyle F. Gross
Laberatory Director

Jose Rocha
' . QA Officer
Amrionn Yee QC SUMMARY REPORT
Client: IGES Contact: John Wallace
Lab Set ID: 1110545 Dept: MSVQA
Project: Red Leaf ECOSHALE / 01109-013 QC Type: MBLK
Amount  Original RPD
Sanmple ID Analyte Units Method Result Spiked  Amount %REC Limits “%RPD Limit Qual Date Analyzed
MB VOC 1102118 Butyl acetate mg/L SW8260C <0.00500 - 11/2/2011 2304h
MB VOC 110211B Carbon disulfide mg/L SW8260C < (.00200 - 11/2/2011 2304h
MB VOC 110211B Carbon tetrachloride mg/L 5We260C < 0.00200 - 11/2/2011 2304h
MB VOC 110211B Chlorobenzene mg/L SWe260C < 0.00200 - 11/2/2011 2304h
MB VOC 110211B Chloroethane mg/L Swaz60C <0.00200 - 11/2/2011 2304h
MB VOC 110211B Chiaroform mg/L Swazeoc <0.00200 - 11/2/2011 2304h
MB VOC 1102118 Chlotomethane wmg/L SWEz60C <{.00300 - 11/2/2011 2304h
MB VOC 1102118 Chloroprene mg/L SW8260C <0.00200 - 11/2/2011 2304h
MB VOC 1102118 cis-1,2-Dichlorocthens mg/L SW8260C <0.00200 - 11/2/2011 2504h
MB YOC 110211B cis-1,3-Dichloropropene mg/L 5Wa260C <0.00200 - 11/2/2011 2304h
MB VOC 110211B Cyclohexane mg/L SW8260C <0.00200 - 11/2/2011 2304h
MB VQC 1102118 Cyclohexanone mg/L Swa260C < 0.0500 - 11/2/2011 2304h
MB VQC 110211B Dibromochloromethane mg/L Sws260C <0.00200 - 11/2/2011 2304h
MB VOC [10211B Dibromomethane mg/L SWE260C <0.00200 - 11/2/2011 2304h
MB VOC 110211B Dichlorodifluoromethane mg/L SWE260C <0.00200 - [1/2/2011 2304h
MB VOC 110211B Ethyl sectats me/L SWB2¢0C < 0.0100 - 11/2/2011 2304h
MB VOC 110211B Ethyl ether mg/L 5We260C <0.0100 - 11/2/2011 2304h
MB VOC 110211B Ethyl methaciylate mg/L SWwez60C < 0.00200 - 11/2/2011 2304h
MB VOC 110211B Ethylbeozene mg/L SWe260C < 0.00200 - 11/2/2011 2304h
MB VOC 110211B Hexachlorobutadiens mg/L SwszeoC <0.00200 - 11/2/2011 2304h
MB VOC 110211B JTodomethane mg/L SWB260C < 0.00500 . 11/2/2011 2304h
MB YOC 110211B Isobuty! slcohol mg/L SWE260C <0.100 - 11/2/2011 2304h
MEB VOC 110211B Isopropyl acotate mg/L 5WB260C <0.0200 - 11/2/2011 2304h

All analyses applicable to the CWA, SIIWA, sud RCTLA sre performed in aceordance to NELAC protoctls.
member of ifs slaff, ar reproducilen of ke fepoit in connection wilh the advertisement, promotion or sule of
except for lhe due performance of lisspection andior analysis in good faith and oceording to the rules of e trade wd of seicnee.

Pertinent sapling informaton is located an the alached COC, This report is provided for the exclusive use of the addressee. Pri
any product oF process, or in conngelion with the re-publication of Lhis repost for any purpose ether than [or the addresace will be

Report Date: 11/7/2011

vileges of subsequent use of he pamme of Ilis compapy oF any
granted only on conlaci. This caaspany sceepls to maponsibility
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463 Wesl 3{5!0 South

Salt Lake City, UT 84115

Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (301) 263-8687

e-mail: awal@awaol-labs.com, web: www.awal-labs.com

Kyle F, Gross
Laboratory Director

Jose Rocha

QA Officer
gt QC SUMMARY REPORT
Client: IGES Contacl:  John Wallace
Lab Set ID: 1110545 Dept: MSVOA
Project: Red Lealf ECOSHALE / 01109-013 QC Type: MBLK
Amount  Original RPD
Sample ID Analytle Units Method Rosult Spileed Amount  Y%REC Limits %RPD Limit Qual Date Analyzed
MB VOC 110211B Isopropyl aleohol mg/L Swa260C <0.0250 - 11/2/2011 2304h
MB VOC 110211B Isopropylbenzenc mg/L Swa260C < 0.00200 - 11/2/2011 2304h
MB VOC 1102118 m,p-Xylene mg/L SWB260C <0.00200 - 11/2/2011 2304k
MB VOC 1102118 Methacrylonitrile mg/L Swsz6aC <0.00500 - 11/2/2011 2304h
MB VOC 110211B Methyl Acctaic mg/L §Wa2e0C <0.00500 - 11/2/2011 2304h
MEB VOC 110211B Methyl methacrylole mg/L SWE260C < 0.005G0 - 11/2/2011 2304h
MB VOC 110211B Methy! tert-butyl ether mg/L Swa260C < 0.00200 - 11/2/2011 2304k
MB VOC 1102118 Methyleyclohexane mg/L 5wB260C < 0.00200 - 11/2/2011 2304k
MB VOC 116211B Methylene chloride mg/L SWa260C < 0.00200 - 11/2/2011 2304k
MB YOC 110211B n-Amyl acetale mg/L SwB260C < 0.00200 - 11/2/2011 2304k
MB VOC 110211B Naoplithalene mg/L SWa260C < (.00200 - 11/2/2011 2304h
MB VOC 110211B n-Butyl aleohol mg/L SWB260C < (.0500 - 11/2/2011 2304h
MB VOC 1102118 n-Butylbenzene mg/L SWE260C < 0.00200 - 11/2/2011 2304h
MB YOC 110211B n-Hexane mg/L swa26cC < 0.00200 - 11/2/2011 2304h
MB VOC L10211B n-Ogtane mg/L SW8200C <0.00200 - 11/2/2011 2304h
MB VOC 110211B u-Propylbenzene mg/L SWS260C < 0.00200 - 11/2/2011 2304h
MB VOC 1i0211B o-Xylene mg/L SW8260C < (.00200 - 11/2/2011 2304h
MB VOC 110211B Pentachlorocthane mg/L SW3260C < 0.00500 - 11/2/2011 2304h
MB YOC 110211B Propionitrile mg/L SW5260C <0.0250 - 11/2/2011 2304k
MB VYOC 110211B Propyl acelate mg/L SWa260C < 0.00200 - 11/2/2011 2304k
MB VOC 110211B sec-Butylbenzens mg/L SWB260C < 0.00200 - 11/2/2011 2304h
MB VOC 110211B Styrene mg/L SWs260C < 0.00200 - 11/2/2011 2304h
MB VOC 110211B tert-Butyl alcohol mg/L SWE260C <0.0200 - 11/2/2011 2304h

All analyscs applicable to the CWA, SDWA, and RCIRA are performed in sccordauce to NELAC prolocals, Pertinent
member of its staff, or repredusiion of s report in commestion wilh the advertisement, promotion ar sale of aity produst of prces, of it conection wilh the re-pu
excepl for the due performance af ispeetion anilior nualysis in good foith aad accerding o the rules of tle (rude and of scieiiée,

sampling information s located ou the attaciy

ed COC. Tlis repor is pr
blication of this reyert for any purpose other than for tho addressee will be granted enly on contact,

Report Date; 11/7/2011
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463 West 3600 South
Salt Lake City, UT 84115
Phone: (801) 263-8686, Tall Free: (888) 263-8686, Fax: (801) 263-8687

e-mail: awal@awal-labs.com, web: www.awal-labs.com

Kyle F. Gross
Laboratory Dircctor

Jose Rocha

y : B QA Officer
e QC SUMMARY REPORT

Client: IGES Contact:  John Wallace

Lab Set ID: 1110545 Dept: MSVOA

Project: Red Leaf ECOSHALE / 01109-013 QC Type: MBLK

Amount  Original RPD
Sample ID Analyte Units Method Result Spilied  Amount  %REC Limits ooRPD  Limit Qual Date Analyzed
MB VOC110211B tert=Butylbenzene mg/L S§W8260C <{(.00200 - 11/2/2011 2304h
MB VOC 110211B Tetrachlaroethens mg/L SW8260C <{(.00200 - 11/2/2011 2304h
MB VOC 1102118 Tetrahydrofuran mg/L SWE260C < 0.00200 - 11/2/2011 2304h
MB VOC 1102118 Toluene mg/L SWsze0C <(,00200 . 11/2/2011 2304h
MB VOC 110211B trans-1,2-Dichloroethens mg/L SWE260C <0.00200 - 11/2/2011 2304h
MB VOC [10211B trans-1,3-Dichloropropene mg/L SWB260C <0.00200 - 11/2/2011 2304h
MB VOC 1102118 wrans-<1,4-Dichlora-2-butene mg/L SW8260C <0.00200 - 11/2/2011 2304h
MB VOC 1102118 Trichloroethene mg/L SW3260C < 0.00200 - 11/2/2011 2304h
MB VOC [10211B Trichlorofluoromethans mg/L 5Wa260C <0.00200 - 11/2/2011 2304h
MB VOC 1102115 Vinyl ncetate mg/L SW8260C <0.0100 i 11/2/2011 2304h
MB VOC 110211B Vioyl chloride mg/L SW8z60C <(.001C00 - 11/2/2011 2304h
MEB VOC 110211B Swr: 1,2-Dichloroethnne-dd %REC SWE260C 0.0493 0.05000 98.7 69-132 11/2/2011 2304h
MB VOC 1102118 Swr: 4-Bromoflucrobenzens Y%REC 5W8260C 0.0499 0.05000 09.8 §5-118 11/2/2011 2304h
MB VOC 110211B Swr: Dibromofluoromethane %REC SWB260C 0.0485 0.05000 97.0 80-120 11/2/2011 2304h
MB VOC 110211B Suwrr; Toluene-d8 Y%UREC SWE260C 0.0520 0.05000 104 81-120 11/2/2011 2304h
MB-SPLP-15304 1,1,1,2-Tetrachloroecthane mg/L SWE260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 1,1,1-Trichlorocthane meg/L SWE260C < 0.00200 - 11/3/2011 0413h
MB-SPLP-15304 1,1,2,2-Tetrachlorocthane mg/L 5WB260C <0.00200 - 1173/2011 0413k
MB-SPLP-15304 1,1,2-Trichloro-1,2,2- mg/L SWB260C < 0.00200 - 11/3/2011 0413h
iriflugroethane

MB-SPLP-15304 1,1,2-Trichloroethane mg/L SWi260C <0.00200 - 11/3/2011 0413k
MB-SPLP-15504 1,1-Dichleropropene mg/L SW8260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 1,1-Dichlorcethune mg/L SW8260C <0.00200 - 11/3/2011 0413h

Report Date: 11/7/2011  Page 72 of 79
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463 West 3600 South

Salt Lake City, UT 84115
Phone: (801) 263-8686, Tall Free: (888) 263-8686, Fax: (801) 263-8687

e-mail: awal@awal-labs.com, web: www.awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha

QA Officer
American West QC SUMMARY REPORT
Client: IGES Contact: John Wallace
Lab Set ID: 1110545 Dept: MSVOA
Project: Red Lealf ECOSHALE / 01109-013 QC Type: MBLK
Amount  Original RPD
Saniple ID Analyte Units Method Result Spilked  Amount  %UREC Limiis oRPD Limit Qual Date Analyzed
MB-SPLP-15504 1,1-Dichiloroethene mg/L SW5260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 1,2,3-Trichlorobenzene mg/L SWB260C < 0.00200 - 11/3/2011 0413k
MB-SFLP-15304 1,2,3+Trichloropropane mg/L 51VB260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 1,2,3-Trimethylbenzene mg/L SW3260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 1,2,4-Trichlorebenzene mg/L SW8260C < 0.00200 - 11/3/2011 0413h
MB-SPLP-15304 1,2,4-Trimethylbenzens mg/L SWB260C < (0.00200 - 11/3/2011 0413
MB-SPLP-15304 1,2-Dibrome-3-chloropropane mg/L SWI260C <0.00500 - 11/3/2011 04&5"
MB-SPLP-15304 1,2-Dibromoethane mg/L SWazeeC < (.00200 - 11/372011 0413k
MB-SPLP-15304 1,2-Dichlorobenzene mg/L SW8260C <0.00200 . 11/3/2011 041307,
MB-SPLP-15304 1,2-Dichloroethane mg/L 5W8260C <0.00200 - 11/3/2011 0413k
MB-SPLP-15304 1,2-Dichloropropane mg/L SW8260C <(0.00200 - 11/3/2011 0413
MB-SPLP-15304 1,3,5-Trimethylbenzens mg/L SW8260C < (.00200 - 11/3/2011 0413h
MB-SPLP-15304 1,3-Dichlorobenzens mg/LL SW3260C <(.00200 - 11/3/2011 0413h
MB-SPLP-15304 1,3-Dichloroprapane mg/L SW8260C <0.00200 . 11/3/2011 0413h
MB-SPLP-15304 1,4-Dichlorobenzene mg/L SW8260C < 0.00200 - 11/3/2011 0413h
MB-SPLP-15304 1,4-Dioxane mg/L SWB260C < 0.0500 - 11/3/2011 0413h
MB-SPLE-15304 2,2-Dichloropropane mg/L, SW8260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 2-Butanone mg/L SWE260C <0.0100 - 11/3/2011 0413
MB-SPLP-15304 2-Chlgroethyl vinyl ether mg/L SW8260C < 0,00500 - 11/3/2011 04134
MB-SPLP-15304 2-Chlorotoluens mg/L SW3260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 2-Hexanone mg/L 5We260C <0.00500 - 11/3/2011 0413h
MB-SPLP-15304 2-Nitropropang mg/L SWs260C < 0.00500 - 11/3/2011 0413k
MB-SPLP-15304 4-Chlorotolusne mg/L 8W8260C < 0.00200 - 11/3/2011 0413h

All analyses applicable 10 the CWA, SDWA, and [RCRA are performed in accordaiice to NELAC proto
member oF iLs swfF, or reproduelion of 1his raport in connection with the advertisement, prometion ar sal
axeept [or the due performance of inspection mnd/or analysis in good failh and according to (he rules of 1 trade and of scionoe.

s, Pestingnt ssmpling information is localed on Lhe attached COC. This report is provided for tie exclu
& ol sy prodlit of process, or in connection with the re-publication of Wis repert for any purpose other

Report Date: 11/7/2011
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463 West 3600 South
Salt Lake City, UT 84115

Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8637

e-mnail: awal{@awal-labs.com, web: www.awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Racha

4 - . QA Officer
Lmgrican VWest QC SUMMARY REPORT

Client: IGES Contact:  John Wallace

Lab Set ID: 1110545 Dept: MSVOA

Project: Red Leaf ECOSHALE / 01109-013 QC Type: MBLK

Amount  Original RI'D

Saple ID Analyte Units Method Result Spiked  Amount UREC Limits %RPD Limit Qual DateAnalyzed
MB-SPLP-15304 4-Isopropyltoluene mg/L SWe260C <(.00200 B 1173/2011 04134
MB-SPLP-15304 4-Methyl-2-pentanone mg/L SW5260C <0.00500 - 11/3/2011 0413h
MB-SPLP-15304 Acelone rog/L 5W8260C < {.0100 - 11/3/2011 0413h
MB-SPLP-15304 Acetonitrile mg/L SWB8260C <{.00500 - 11/3/2011 0413h
MB-SPLP-15304 Acrolein mg/L SWB260C <0.00500 - 11/3/2011 0413h
MB-SPLP-15304 Acrylonitrile mg/L 5W3260C <0.0100 - 11/3/2011 0413h
MB-SPLP-15304 Allyl chloride mg/L SWe260C <{.00500 - 11/3/2011 0413h
MB-SPLP-15504 Benzenc mg/L SWg260C <{.00200 - 11/3/2011 0413h
MB-SPLP-15304 Benzyl chloride mg/L SW3260C < 0.00500 - 11/3/2011 0413h
MB-SPLP-15304 Bis(2-chloroisopropyl) ether mg/L Sws260C <0.00500 - 11/3/2011 0413h
MB-SPLP-15304 Bromobenzene mg/L SWE260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Bromochloromethane mg/L 8ws260C < 0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Bromodichloromethane mg/L 8W8s260C < (0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Eromoform mg/L sW8260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Bromomethane mg/L SWE260C <0.00500 - 11/3/2011 0413h
MB-SPLP-15304 Butyl acetate mg/L SWs260C <{0.00500 - 11/3/2011 0413h
MB-SPLP-15304 Carbon disulfide mg/L SW8260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Carbon tetrachloride mg/L SW3260C <0.00200 - 11732011 04130
MB-SPLP-15304 Chlorobenzene mg/L SW3260C < 0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Chlorocthane mg/L SW8260C <0.0020Q - 11/3/2011 0413h
MB-SPLP-15304 Chloroform mg/L SWa250C < 0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Chloromethane mg/L SW8260C <0.00300 - 11/3/2011 0413h
MB-SPLP-15304 Chloroprene mg/L SWE260C <0.00200 - 11/3/2011 0413h

All analyses ngglicable o the CWA, SDWA, and RCRA are perforiucd in accordance lo NELAC protacols. Pertinent sampling informalion is focated ai
F1lis report in councelion with the adventisetment, promolion of sele of any product of process, of w1 connection with

excepi for tye due jerformaica of inspection andéor analysis in good faith and sccording to the niles of the rade and of s¢lence.

mesnber 0f it sl oF fepredus ton ol

the autached COC. This report is provided for the exclusive use of 1
thie re~publication of this report for any purpese other than for the addressee

Report Date: 11/7/2011  Page 74 of 79

e addressce. Privileges of subsequent use of ie name of this company e any

will be grasted ouly an coatset. This company uccepls no responsibility



Phone: (801) 263-8686, Toll Free; (888) 263-8686, Fax: (801) 263-8687

463 West 3!!0 South

Salt Lake City, UT 84115

c-mail: awal@awal-labs.com, web: www.awal-labs.com

Kyle F. Gross
Laborutory Director

Jose Rocha

QA Officer
American WWest QC SUMMARY REPORT
Client: IGES Contact:  John Wallace
Lab Set ID: 1110545 Dept: MSVOA
Project: Red Leat ECOSHALE / 0¢1109-013 QC Type: MBLK
Amount  Originul RPD
Sample 1D Analyte Units Method Result Spiled Amount  Y%REC Limits °%RPD Limit Qual Date Analyzed
MB-SPLP-15304 cis-1,2-Dichloroethens mg/L SWaz6eC <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 ¢is=1,3=-Dichloropropene mg/L SW8260C <0.00200 - 11/3/2011 0413k
MB-SPLP-15304 Cyclohexane mg/L SW8260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Cyclohexanone mg/L 5WB260C <0.0500 - 11/3/2011 0413k
MB-SPLP-15304 Dibromochloromethane mg/L 5W8260C < 0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Dibromomethune mg/L SW8260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Dichlorodifluoromethane mg/L $Ws260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Ethyl acetate mg/L SW8280C <0.0100 - 11/3/2011 0413h
MB-SPLP-15304 Ethyl ether mg/L 5W8260C <0.0100 - 11/3/2011 0413h
MB-SPLP-15304 Ethyl methacrylate mg/L SWe260C <0.00200 - 11/3/2011 0413Lh
MB-SPLP-15304 Ethylbenzene mg/L SW8260C <{0.00200 - 11/3/2011 0413k
MB-SPLP-15304 Hexachlorobutadicne mg/L SWE260C < 0.00200 - 11/3/2011 0413h
MB-SPLP-15304 lodomethune mg/L SW8260C < 0.00500 - 11/3/2011 0413h
MB-SPLP-15304 Isobulyl alcohol mg/L SW5260C < 0,100 - 11/3/2011 0413h
MB-SPLP-15304 Isopropy! ncetate mg/L SW8250C < (.0200 - 11/3/2011 0413h
MB-SPLP-15304 Isopropyl alcohol mg/L SWE260C <{.,0250 - 11/3/2011 0413h
MB-SPLP-15304 Isopropylbenzene mg/L SW8260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 oy, p-Xylene mg/L SW3260C <(.00200 - 11/3/2011 04154
MB-SPLP-15304 Methacrylonitrile mg/L SWEI60C <0.00500 - 11/3/2011 0413h
MB-SPLP-15304 Methyl Acetute mg/L 5W8260C < 0.00500 - 11/3/2011 0413k
MB-SPLP-15304 Methyl methaerylate mg/L SWE260C <0.00500 - 11/3/2011 0413h
ME-SPLP-15304 Methyl tert-butyl ether mg/L 5WE260C < (.00200 - 11/3/2011 04134
MB-SPLP-15304 Methyloyclohexune mg/L SWa260C <0.00200 - 11/3/2011 0413h

Al analyses applisabie jo the CWA, SDWA, and RCILA sre pecfonmued in aecordancs 10 NELAC protosols, Perineat sampling info:
mermber of its stail, or reproduction of this foport I commestion with te udverisemeat, promolion o sale of any product or process,
except for the due ferotmanes of (nspection ldfor mulyais in good felils and pecording to the rules of the trade and of seionce.

sutbolt ks loeated ot the autaclied COC. This report is pravided for the exclusive use of e addreases. Priviluges of
or I saniaction witl the te-publication of Usis report for any purposc pllicr than fof the addressce will be granted ool

Report Date: 11/7/2011  Page 750f79
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¥ on cantact, This company accepls no responsibility



American West

ANALYTICAL LABORATORIES

IGES

Client:
Lab SetID: 1110545

Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

463 West 3600 South
Salt Lake City, UT 84115

e-mail: gwal@awal-labs.com, web: www.awal-labs.com

QC SUMMARY REPORT

Contact:
Dept:

John Wallace
MSVOA
QC Type: MBLK

Kyle F. Gross
Laboratory Director

Jose Rocha
QA Offiger

Project: Red Leaf ECOSHALE / 01109-013
Amount  Original RPD

Sample ID Analyte Units Method Result Spiked  Amount %REC Limits %RPD Limit Qual Datc Analyzed
MB-SPLP-15304 Methylene chloride mg/L SW8200C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 n-Amyl acstale mg/L SWe260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Maphthalene mg/L SWE260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 n=Butyl alcohal mg/L Sws260C <0.0500 . 11/3/2011 0413h
MB-SPLP-15304 n-Butylbenzene mg/L SW8260C <0.00200 - 11/3/2011 04130
MB-SPLP-15304 n-Hexune mg/L SWE260C < 0.00200 - 11/3/2011 0413h
MB-SPLP-13304 n-Octane mg/L Swazsec <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 n-Propylbenzene mg/L SWs260C <0.00200 - 11/3/2011 0413h
ME-SFLP-15304 o-Xylene mg/L SW8260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Pentochloroethone mg/L SWE260C < 0.00500 - 11/3/2011 04130
MB-SPLP-15304 Propionitrile mg/L SWwg260C <0.0250 B 11/3/2011 0413k
MB-SPLP-15304 Propyl acetate mg/L SWs250C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 see-Butylbenzene mg/L SW§260C < (.00200 - 11/3/2011 0413h
MB-SPLP-15304 Styrene mg/L SWB260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 tert=-Butyl alechol mg/L. SW3260C < 0.0200 - 11/372011 0413h
MB-SPLP-15304 tert-Butylbenzene mg/L SW3260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Tetrachloroethene mg/L SW3260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Tetrahydrofuran mg/L SWE260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 Toluene mg/L SW8260C <{.00200 - 1173/2011 0413h
MB-SPLP-15304 lrans-1,2-Dichloroethene mg/L SWE260C <(.00200 - 11/3/2011 0413h
ME-SPLP-15304 trans-1,3-Dichloropropene mg/L 5Wa260C <0.00200 - 11/3/2011 0413h
MB-SPLP-15304 trans-1,4-Dichloro-2-butene mg/L SWA260C <0.00200 . 11/3/2011 0413h
MB-SPLP-15304 Trichloroethene mg/L SWB260C <0,00200 - 11/3/2011 0413h

Report Date: 11/7/2011

All analyses applicable 10 the CWA, SDWA, and RCRA are performed in accordance 10 NELAC protocols. Pertinent sampling information is lecated on the puaciied COC. This report is provided For lhe exclusive use of (e addressee. Privilejes of subsequent use of the name of this company or aiy

member of is staff, or reproduction of this repart iu connection with the advertiscment, promotion or sale of any product or process,
excepl [or the due performance of inspection and/or analysis in good faith and necording to the rules of the trade and of sclence.

or in connection with the re-publication of Liis reporl for any purpose otlier then for lhe addressee will be graated only on contact. This company accepis ne responsibitiny
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463 West 3600 South

Sall Lake Cily, UT 84115

Kyle F. Gross
Laboratory Director

Phone: (801) 263-6686, Toll Free: (888) 263-8636, Fax: (801) 263-8687

e-mail: awal@awal-labs.cam, web: www,awal-labs.com

Jose Rocha

QA Officer

American VWest QC SUMMARY REPORT

Client: IGES Contact: John Wallace

Lab Set ID: 1110545 Dept: MSVOA

Project: Red Leaf ECOSHALE / 01109-013 QC Type: MBLK

Amount  Original RPD

Sample ID Analyte Units Method Result Spiked Amount  %UREC Limits %RPD Limit Qual Date Analyzed
MB-SPLP-15304 Trichlorotluoromethane mg/L SWs260C <(.00200 - 11/3/2011 0413h
MB-SPLP-15304 Vinyl acetate mg/L SWez260C <0.0100 - 11/3/2011 0413k
ME-SPLP-15304 Vinyl chloride mg/L SWEZ60C <0.00100 - 11/3/2011 04130
MB-SPLP-15304 Surr: 1,2-Dichloroethane-dd %UREC SWE260C 0.0552 0.05000 110 09-132 11/3/2011 0413k
MB-SPLP-15304 Surr; 4-Bromofluorobenzene Y%REC SWE260C 0.0487 0.05000 DS §5-113 11/3/2011 0413h
MB-SPLP-15304 Surr; Dibromofluoromethane REC SWE260C 0.0495 0.05000 99.0 80-120 11/3/2011 0413h
MB-SPLP-15304 Surr; Toluene-d8 %REC SW260C 0.0504 0.05000 101 81-120 11/3/2011 0413L

Reissue of a previeusly generated repors. fnformation has been added, updated, or revised, [iformation herein supersedes that of previously issied 1epoits.

All analyses spplicable 1o tie CWA, STWA, wnd ILCILA are performed in accordance to NELAC profossls. Perlinent sampling information is lecated on
moimber of s s@IE, or reprodustion of this reputt b sonaestion with the advertisement, pramedion or sale of apy product e process, or in connection with
except for the due pefonnance of inspestiod sadfor andlysis in good faith and ooverding to e tules of e trade and of scieuce,

Report Date: 11/7/2011 Page 77 of 79

Iho attached COC. This report is previded for the exclusive use of the adireasee. Privileges of subsequent usc of the name of (his company erany
the re-publicalion of this report for any purpasc oller than for the addressee will be grsaicd only o coalset. This coipany necepls no responsibility



Am

ANHALYT)

Client:

SUECe
caL L

IGES
Lab Set ID: 1110545

463 West 3600 South

Salt Lake City, UT 84115
Phone: (801) 263-8686, Toll Free: (888) 263-5686, Fax: (801} 263-3087

c-mail: awal@awal-labs.com, web: www.awal-labs.com

QC SUMMARY REPORT

Contact:
Dept: MSYOA

QC Type: MS

John Wallace

Kyle F. Gross
Laboratory Director

Jose Rocha
QA Officer

Project: Red Leaf ECOSHALE / 01109-013
Amount  Original RI'D

Sample ID Analyte Units Mcthod Result Spilked  Amount  %REC Limits %RPD  Limit Qual Date Analyzed
1111038-005AMS 1,1,1-Trichloroethane mg/L SW8260C 0.0209 0.02¢000 0 104 67-147 11/3/2011 0307h
1111038-005AMS 1,1-Dichloroethens mg/L swa2aeC 0.0159 0.02000 0 79.3 51-152 11/3/2011 0307h
1111038-005AMS 1,2-Dichlorobenzene mg/L SWE260C 0.0185 0.02000 0 92.6 70-130 11/3/2011 0307h
1111038-005AMS 1,2-Dichloroethane mg/L SW8260C 0.0203 0.02000 0 101 39-162 11/3/2011 0307h
1111038-005AMS 1,2-Dichloropropune mg/L SWg260C 0.0195 0.02000 0 97.5 59-135 11/3/2011 0307h
1111038-005AMS Benzene mg/L SWE2Z60C 0.0197 0.02000 0 98.6 60-143 11/3/2011 0307h
1111038-005AMS Chlorobenzene mg/L Sws260C 0.0183 0.02000 0 91.7 63-140 11/3/2011 0307h
1111038-005AM5 Chloroform mg/L SW8260C 0.0183 0.02000 0 91.6 50-14¢6 11/3/2011 0307h
1111038-005AMS Ethylbenzene mg/L Swaz6oc 0.0183 0.02000 0 91.4 09-133 11/3/2011 0307h
1111038-005AMS Isopropylbenzene mg/L SWa260C 0.0194 0.02000 0 97.1 60-147 11/3/2011 0307k
1111038-005AMS Methy! tert-butyl ether meg/L SW8260C 0.0184 0.02000 0 91.9 37-189 11/3/2011 307k
1111038-005AMS Methylene chloride mg/L §WE260C 0.0196  0.02000 0 98.2 55-176 11/3/2011 0307h
1111038-005AMS Naphthalene mg/L SW3260C 0.0147 0.02000 0 73.6 41-131 11/3/2011 0307h
1111038-005AMS Tetrahydrofuran mg/L SW8260C 0.0213 0.02000 0 107 43-146 11/3/2011 G307h
1111038-005AMS Toluene mg/L SWE260C 0.0182 0.02000 0 91.0 13-192 11/3/201)1 0307h
1111038-005AMS Trichloroethene mg/L SW3260C 0.0182 0.02000 0 91.0 61-133 11/3/2011 0307h
1111033-005AMS Surr; 1,2-Dichloroethune-d4 Y%REC SWE260C 0.0549 0.05000 110 77-144 11/3/2011 0307h
1111038-005AMS Surr: 4-Bromofluorobenzene %REC SW8260C 0.0463 0.05000 92.6 80-123 11/3/2011 0307h
1111038-005AM8S Surr; Dibromeflupromethane %REC SWa260C 0.0482 0.05000 96.3 80-124 11/3/2011 0307h
1111033-005AMS Surr; Toluene-d8 %REC SW8260C 0.0485 0.05000 97.1 80-125 11/3/2011 0307h

Refsyue of a previously generated report, Information has been added, updated, or revised, Information herein supersedes that of previously issued reporss.

All analyses applicable 1o the CWA, SDWA, and RCRA are perfomex
member of its staff, or reproduciion of this report in connection with the advertisement, promotion or sale of any product or process,
excepl for the due pecformance of inspection audfor analyis in goed fith and oceording to the rules of the trade and of scicnce.

in accordance to NELAC ptetocals. Pertinent sumpting infanmnation is located on the attached COC. This report i8 provided lor the exclu:
prin conncclion wilh the re-publication of

Report Date: 11/7/2011

Page 78 of 79

sive use of the addressec, Privileges of subsequent use of the name of tirs company or aity

iis report for uny purpose other than for tlie addressce will

be granted only on contacl. This company accepls no responsibility



Kyle F. Gross
Laboratory Director

463 West 3600 South
Salt Lake City, UT 84115
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

e~mnail: awal@nwal-labs.con, web: www.awal-labs.com

Jose Rocha
- QA Officer
American West QC SUMMARY REPORT
Client: IGES Contact:  John Wallace
Lab Sei ID: 1110545 Dept: MSVOA
Project: Red Leat ECOSHALE / 01109-013 QC Type: MSD
Amount  Original RPD
Sample ID Analyte Units Method Result Spiked  Amount YREC Limits ooRPD Limit Qual DateAnalyzed
1111038-00SAMSD 1,1,1-Trichloroethane mg/L SWB260C 0.0212 0.02000 0 106 67-147 1.38 25 11/3/2011 032%h
1111038-005AMSD 1,1-Dichlorgethene mg/L SWB260C 0.0174 0.02000 0 87.2 51-152 0.55 25 11/3/2011 032%h
1111038-00SAMSD 1,2-Dichlorobenzene mg/L SWa260C 0.0186 0.02000 0 93.0 70-130 0.485 25 11/3/2011 032%h
1111038-005AMSD 1,2-Dichloroethane mg/L 3W8260C 0.0203 0.02000 0 102 39-162 0.0985 25 11/3/2011 032%h
1111038-005AMSD 1,2-Dichloropropane mg/L SWa260C 0.0200 0.02000 0 99.8 59-135 235 25 11/3/2011 0325h
1111038-005AMSD Benzene mg/L swaz60C 0.0203 0.02000 0 102 66-145 2.85 25 11/3/2011 032%h
1111038-005AMSD Chilorobenzens mg/L 5W8260C 0.0188 0.02000 0 4.0 03-140 242 25 11/3/2011 0325h
1111038-005AMSD Chioroform wg/L SW8260C 0.0188 0.02000 0 93.9 50-146 2.53 25 11/3/2011 0325h
1111038-005AMSD Ethylbenzene mg/L Swe260C 0.0190 0.02000 0 94.8 69-133 3.65 25 11/3/2011 0329k
1111038-005AMSD Isopropylbenzene me/L SWa260C 0.0198 0.02000 0 9%.1 60-147 2.04 25 11/3/2011 0329h
1111038-005AMSD Methyl tert-butyl ether mg/L SWE260C 0.0187 (.02000 0 95.7 37-189 1.94 25 11/3/2011 032%h
1111038-005AMSD Methylene chloride mg/LL Sw8260C 0.0214 0.02000 0 107 55-176 8.81 25 11/3/20£1 032%h
1111038-005AMSD Naphthalene mg/L $Ws260C 0.0149 0.02000 0 74.5 41-131 1.28 25 11/3/2011 0325%h
1111038-005AMSD Tetrahydrofuran mg/L SWE260C 0.0215 0.02000 0 108 43-146 0.841 25 11/3/2011 032%h
1111038-005AMSD Toluens mg/L sws260C 0.0188 0.02000 0 94.2 18-192 351 25 11/3/2011 032%h
1111038-005AMSD Trichloroethene mg/L $Wa260C .0185 0.02000 0 0258 61-153 1.47 25 11/3/2011 032%
1111038-005AMSD Surt: 1,2-Dichlorosthane-d4 %REC SWS260C 0.0550 0.05000 110 77-144 11/3/2011 032%h
1111038-005AMSD Surr: 4-Bromofiuorobenzene %REC 5Wa260C 0.0474 0.05000 94.9 80-123 11/3/2011 032%h
1111038-005AMSD Surr: Dibromofluoromethane %REC SW8260C (.0492 0.05000 98.3 80-124 11/3/2011 032%h
1111038-005AMSD Surr: Toluene-d8 %REC SWE260C 0.0491 0.05000 98.2 §0-125 11/3/2011 032%h

Reissue of a previously gencrated report. Information has been added, npdated, or revised. Information herein supersedes that of previously Issited reporis.

Al analyses applicable o the CWA, SDWA, and RCRA are perfermed in sscendance 10 NELAC prolocols. Fertisenl sxmpl

meimber of its wall, or reproduviion of tis report in connection with e adveriscusent, promotion or sale of iy profuct of j
except for (he due performance of inspection nnd/or malysis in good falth and secording 1o the rutes of the trude and of science.

Ing Information is locnled

rucess, or i connection with

Report Date:: 1172011

ot the allashied COC. This report is provided (or the exclusive use of the adiresses. Privileges af sulkequent Lse of e nume of Ulis company oF aiy.
the re-publiction of is report for any purposc ether than for the addressee will be yranted only e coniact. This compeay acespts no reapansibility
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American West Analytical Laboratories

WORK ORDER Summary Worlk Order: 1110545
Client: IGES Page 1 of3 10/31/2011
Client ID: IGE100 Contact: John Wallacs

Project: Red Leaf ECOSHALE / 01109-013 QCLevel: LEVELI WO Type: Stazdard

3 Day Rush - see instructions of where report is to be sent, DO NOT send report to IGES, invoice only. All work is to be done on the SPLP leachats. / 10-

Comments:
31-11 TOC's sent out, instrument problems.; _‘{f
Sample ID Client Sample ID Collected Daie Received Date Date Due Matvix Test Code Sel Sturage\—{
1110545-001A R11-122 #1 10/27/2011 0930h 10/27/2011 1346h 11/1/2011 Solid 1312LM-FR (] TCLPFridge
1312LO-PR [] TCLPFridge
1312ZHE-PR [] TCLPFridge
3005A-SPLP-PR [ | TCLPFridge
3510-SVOA- [] TCLPFridge
TCLP-PR
G010C-SPLP | TCLPFridge
SEL Analytes: B CA CRFE MG MO KNASNY
6020-8PLP ¥ TCLPFridge
SEL Analytes; SB AS BA BE CD CU I'B MN NI SE AG SR TL ZN
B260-W-SPLP  |¢]. TCLPFridge
8270-W-SPLP i/l TCLPFridge
ALK-W-2320B [v] TCLPFridge
SEL Annlytes: ALK
CL-W-4500CLE [ ] TCLPFridge
F-W-4500FC (] TCLPFridge
HG-SPLP-7470A [ | TCLPFridge
HG-SPLP-PR [ ] TCLPFridge
NO2/NO3-W- [] TCLPFridge
3532
OGB-W-1664A | | TCLPFridge
QUTSIDELAB [ | TCLPFridge
PH450013+B [T] TCLPFridge
S04-W-4500S04E [ | TCLPFridge
TDS-W-2540C || TCLPFridge
1110545-0024 RI11-122 #2 10/27/2011 0935h 1312LM-PR [] TCLPFridge
1312LO-PR [] TCLPFridge
1312ZHE-FR [] TCLPFridge
30054-SPLP-PR [ | TCLPFridgs




WORK ORDER Summary Work Order: 1110545
Client: IGES Page 2 of 3 10/31/2011
Sample ID Client Sample ID Collected Date Received Date Date Due Matrix Test Code Sel Storage
1110545-002A R11-122#2 10/27/2011 0935h 10/27/2011 1346h 11/1/2011 Solid 3510-8Y0A- [J TCLPFridge

TCLP-PR

6010C-SPLP ] TCLPFridge

SEL Analyies: B CA CRFE MG MO KNA SNV
6020-SPLP B TCLPFridge

SEL Analytes: SB AS BA BE CD CUPB MN NI SE AG SR TL ZN

8260-W-SPLP  |#] TCLPFridge
8270-W-SPLP [l TCLPFridge
ALK-W-2320B /] TCLPFridge
SEL Analytes: ALK
CL-W=4500CLE [] TCLPFridge
E-W-4500FC [[] TCLPFridge
HG-SPLP-7470A. [| TCLPFridge
HG-SPLP-PR [] TCLPBridge
NOZNG3W- ] TCLPFfidge
3532 .
OGB-W-1664A [ ] TCLPFridge
QUTSIDELAB [ | TCLPFridge
PH-4500H+B [] TCLPFridge
S04-W-4500S04E [ | TCLEFridge
TDS-W-2540C [ | TCLPFridge
11105450034 R11-122 43 10/27/2011 0940h 1312LM-PR ] TCLPFridge
1312LO-PR [ ] TCLPFridge
1312ZHE-PR {1 TCLPPridge
3005A-SPLP-PR [ | TCLPFridge
3510-SVOA- [] TCLPFridge
TCLP-PR
6010C-SPLP vl TCLPFridge
SEL Analytes: B CA CR¥E MG MOKNASNY
GO20-SPLP I TCLPFridge
SEL Analytes: SB AS BA BE CD CU PB MN NISE AG SR TL ZN
8260-W-SPLP || TCLPFridge
8270-W-SPLP || TCLFFridge
ALK-W-2320B  [] TCLPFridge
SEL Annlytes: ALK
CL-W-4500CLE [ ] TCLPFridge
F-W-4500FC [] TCLPFridge




WORK ORDER Summary Work Order: 1110545
Client: IGES Page 3 of 3 10/31/2011
Sample ID Clicat Sample ID Callected Date Received Date Date Due Matrix Test Cade Sef Storage
11105450034 R11-122 #3 10/27/2011 094Ch 10/27/2011 1346h 1112011 Salid HG-SPLP-7470A E] TCLFFridge
HG-SPLP-FR [] TCLPFridge
NOZ/NO3-W- {C] TCLPFridge
3532
OGB-W-1664A [ | TCLPFridge
OUTSIDELAB | | TCLPFridge
PH-4500H+B [] TCLPFridge
SO4-W4500S04B [ ] TCLPFridge
TDS-W-2540C [ | TCLPFridge
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American West Analytical Laboratories £
WORK ORDER Summary Work Order: 1110545
Client: IGES Page 1 of 3 10/28/2011
Client ID: IGE100 Contact: John Wallace
Project: Red Leaf ECOSHALE /01109-013 QCLevel;: LEVELI 4‘1‘“‘% WO Type: Standard
Comments; 3 Day Rush - see instructions of where report is to be sent. DO NOT send report to IGES, invoite only. All work is to be done on the SPLP leachate.; "\/{.
Sample ID Client Sample ID Collected Dite Received Date Date Due Matrix Test Code Sel Storage v
1110545-001LA R11-122 41 10/27/2011 G930h 10/27/2011 1346h 11/1/2011 Solid 1312LM-PR ] TCLPFridge 1
1312LO-PR [[] TCLPFridge
1312ZHE-PR [] TCLPFridge
3005A-SPLP-PR. [ | TCLFFridge
3510-SVOA- [ TCLPFridge
TCLP-PR
6010C-SPLP 7] TCLPFridge
SEL Analyics: B CA CRFE MG MO KNASN YV
6020-SPLP & TCLPFridge
SEL Analytes: SB AS BA BE CD CUPB MN NISE AG SR TL ZN
' 8260-W-SPLF ] TCLPFridge
8270-W-sPLP ] TCLPFridge
ALK-W-2320B TCLFFridge
SEL Analytes: ALK
CL-W-4500CLE [[] TCLPFridge
F-W=4500EC [] TCLPFridge
HG-SPLP-7470A [ | TCLPFridge
b HG-SPLP-PR || TCLDFridge
NOZ/MNO3-W- ] TCLEFridge
3532
OGB-W-16G4A [ | TCLPFridge
PH-4500H+B ] TCLFFridge
SO4-W-4500S04E [ | TCLPFridge
TDS-W-2540C [[] TCLPFridge
TOC-W-5310B [ | TCLPPridge
1110545-0024 R11-12242 10/27/2011 0935h 1312LM-PR [] TCLEFridgo
1312LO-PR D TCLPFridge
1312ZHE-PR [[] TCLEFridge
3005A-SPLP-PR [ | TCLFFridge
3510-SVOA- 1 TCLPFridge

TCLP-FR




WORK ORDER Summary Work Order: 1110545
Client: IGES Page 2 0f3 10/28/2011
Sample ID Client Sample ID Callected Date Received Date Date Due Matrix Test Code Sel Storage
1110545-0024 R1l-122#2 10/27/2011 0935k 10/27/2011 1346h 114142011 Solid 6010C-SPLP TCLPFridge
SEL Annlytes: BCACRFEMGMOKNASNY
6020-SPLP W] TCLPFridge
SEL Analytes: SB AS DA BE CD CUPB MN NI SE AG SR TL ZN
$260-W-SPLP /| TCLPFridge
8270-W-SPLP | TCLPFridge
ALK-W-2320B  [] TCLPFridge
SEL Analyfes: ALK
CL-W-4500CLE || TCLPFridge
F-W-4500FC [] TCLPFridge
HG-SPLP-7470A [ | TCLPFridge
HG-SPLP-PR [] TCLPFridge
NO2/NO3-W- ] TCLPFridge
3532
OGB-W-1664A  [] TCLPFridge
PH-4500H+B [] TCLPFridge
SO4-W-4500804E [ | TCLPFridge
TDS-W-2540C [] TCLPFridge
TOC-W-5310B [[] TCLPFridge
1110545-003A R11-12243 10/27/2011 0940h 1312LM-PR [ TCLPRridge
1312LC-PR [] TCLPFridge
1312ZHE-PR [] TCLPFridge
3005A-SPLP-PR | | TCLPFridge
3510-SVOA- ] TCLPFridge
TCLP-PR
G010C-SPLP [w#] TCLPFridge
SEL Analytes: B CA CR FE MG MO KNA SNV
&020-SPLP ] TCLPFridge
SEL Analyfes: SB AS BA DE CD CUPB MN NI SE AG SR TL ZN
8260-W-SPLP ] TCLPFridge
8270-W-SPLP [v] TCLPFridge
ALK-W-2320B  [y] TCLPFridge
SEL Analytes: ALK
CL-W-4500CLE [| TCLFPFridge
F-W-4500FC [71 TCLPFridge
HG-SPLP-74704 |[] TCLPFridge
HG-SPLP-PR [[] TCLPFridge




Work Order: 1110545

WORK ORDER Summary
Client: IGES Page 3 of3 10/28/2011
Sample ID Client Sample ID Collected Date Received Daie Date Due Matrix Test Code Sel Storage
1110545-0034 RI11-122 83 10/27/2011 0940h 10/27/2011 1346h 11/1/2011 Solid NO2/NG3-W- {] TCLPFridge 1
353.2
OGB-W-1664A || TCLPFridge

PH-4500H+B [l TCLPFridge
804-W-4500S04E [_| TCLPFridge
TDS-W-2540C || TCLPFridge
TOC-W-5310B [] TCLPFridge
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Memao

4153 South 300 West
Selt Lake City, UT 84107
(801) 270-9400 Telephone

(801) 270-9401 FAX
Attention: Info: File: 01109-013
Redleaf SPLP Testing
Pat Noteboom - AWAL

From: John F. Wallace, P.E.
pate: October 27, 2011
subject SPLP Testing Requirements

Pat,

Please find accomp'éil'yin.g this request, 3 samples identified as R11-122 210 day run #1, 2.& 3,
Please perform the following tests on each of the samples in accordance with all applicable EPA methods.

Samples were taken the morn.mg of 10/27/11 betwéen 9:30 and 10:00 am as indicated on the accompanying
CocC.

SPLP analyses as follows-

Three discrete samples will be developed for Synthetic Precipitation Leaching Procedure analysis (SPLP, EPA
Method 1312). As requested by the State WQD, leachate developed from each ofthe three samples tested will
be analyzed for the following suite of constitnents:

o General Chemistry: pH, total dissolved solids (TDS), major fons including Ca, CL, K, Mg, Na, SO,
and alkalinity;

e Organics: _Et’o’tal orgaméfcarbon, oil and grease volatile orgam"c/compounds (Complete VOC List) and
semi-volatile organic compounds (Complete SVOC List);

s Metals: Ag, As, B Ba, Be, Cd, Cr, Cu, Fe Hg, Li, Pb, Mn, Mo, Ni, Sb, Se, S, Tl(’['hahum), V, Zn;
and bl S, ‘ch, g ® -

o Miscellaneous: Nltrai_:e + mtrlte,-ﬂ':tmm strontium

Results will be directed to Mr. James Holtcamp, Esq. in order to maintain attorney client
privilege for the data at the following:

Holland & Hart, LLP
60 East South Temple, Suite 2000

Salt Lake City, UT 84111  Ph—801-799-5847 Email — jholtcamp@hollandhart.com

Please rush testing so that results will be available by next Wednesday 11/2/11. As always, call
with any questions.
Regards,

4' At~ B A;#; —
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RECLAMATION COVER PERFORMANCE MONITORING
RED LEAF RESOURCES

Background

The Red Leaf Resources Eco Shale Mining Project uses heat to extract kerogen deposits
from sedimentary shale deposits. The mining process consists of the simultaneous mining
of the oil shale and the creation of the heating capsules. Once enough overburden is
removed from the mine to create a capsule, an impermeable liner is placed on the bottom
of the capsule to prevent impacts to groundwater and the surrounding ecosystem.
Collection pipes are placed along the bottom of the capsule. The mined material is placed
above the collected pipes, followed by a series of heating pipes to heat the material to
extract the kerogen. The mined material and heating pipes will be incrementally stacked
on top of each other in the heating capsules. The heating rods heat the material to volatize
the kerogen deposits into gas and melt the kerogen into liquid which flows through the

collection pipes to a central location to eventually undergo further processing.

A second layer of capsules will be constructed on top of the first layer, once cooling has
occurred. Capsules are 500° wide by 900’ long. The capsules will be reclaimed
immediately once the kerogen liquid and gas deposits are extracted from the second
layer, and the capsules have cooled and settled. The capsule reclamation and mining
activities will occur simultaneously throughout the site. The final cover on the capsules
consists of a low permeability bentonite amended soil (BAS) cap overlain by a layer of
overburden and a vegetated soil layer. This is a common form of a closure cap designed
to minimize the potential for infiltration into the capsules with precipitation running off

of the cap or being removed by evapotranspiration (ET) from the vegetated cover.

RED LEAF HELP MODELING
NORWEST CORPORATION
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The performance of the designed cap was evaluated using the Hydrologic Evaluation of
Landfill Performance (HELP) model V 3.07' (Schroeder ¢t al., 1994). The HELP model
is widely used in evalvating landfill cap and liner performance, The cap was modeled as
designed, with the cap design being described more fully in the application. This text
summarizes the pertinent features of the capsule design, the parameters needed for the

HELP model, the basis for the parameters used, and the model resnits.

Closed Capsule Size and Description

The closed capsules are 500° wide and 900° long with a surface area of approximately
10.3 acres. The capsules are independently closed so the modeling evaluation was for a
representative single capsule. Each capsule has 8 layers with the upper three being the

BAS cap, overburden layer, and growth layer. The 8 layers are shown on Table 1.

. Table 1. Model Layers
Madel Thickness
Laver Reprasents {feet) Notes
1 | tepsoil 1 | Top 12 inches of stripped material. Scarified to
alleviate compaction
2 | overburden layer 2 | stripped material from 12 to 36 inches below topsoit in
areas where vegetation is dominated by grasses and
shrubs -
3 | BAScap 3 | Low permeability cap
4 | gravel insulation 13 | High permeability
layer
5 | spent ore layer 61 | Spent oil shale
6 | gravel insulation 13
layer High permeability
7 | Steel Plaie 0.01 | Qil collection system
8 | BAS liner 3 | Low permeability liner

The capsules have a cap, sides, and liner consisting of BAS with an in situ permeability
of 1x10” c/sec or less. Model layers 3 and 8 are of this material. The gravel insulation

layers will be higher conductivity material. The spent oil shale is represented with a

! Available at hitp://el.erdc.usace.army.mil/products.cfim?Topic=model & Ty

e=Tandfill

RED LEAF HELP MODELING
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moderate conductivity material. The BAS cap will be covered and protected with at least
a 2 fi thick layer of overburden material from the site which is model layer 2. The

overburden will be overlain by a 1 fi thick layer of soil which is model layer 1.

The overburden and soil will be gathered during the stripping portion of site preparation
with the soil being the top 12 inches and primarily a silty loam. The overburden will be a
lift of up to 2 feet of suitable cover (subsoil and overburden) below the soil where the
vegetation is dominated by grasses and shrubs. The cover will be compacted from

equipment during the spreading operation. Compaction in the soil will be alleviated by

scarification using ripper shanks on a grader.

Site Weather Data

The water budget for the capsule cap is strongly influenced by the weather regime and
growing season at the site, Four types of weather data are required:

a. Evapoiranspiration

b. Precipitation

¢. Temperature

d. Solar Radiation
There are a number of cities with weather data available in the HELP model. The nearest
cities to the site are Grand Junction, CO, Salt Lake City UT, Pocatello ID, and Lande,
WY. The HELP model can generate. from 1 to 100 years of data stochastically for
selected locations using a synthetic weather generator. The program can improve the
statistical characteristics of the resulting daily values by using site specific mean monthly
values. There is a 15 year history of weather data for the Upper Sand Wash RAWS
meteorological station located approximately 5.2 miles NW (at N 39° 42° 49” West 109°
26> 46” with and elevation of 6,300 ft) from the site with a similar altitude and
topography as the Red Leaf site (Hatch, 2010). This 15-year history was used with the

synthetic weather generator to generate the input weather data from the HELP model.

RED LEAF HELP MIODELING
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The data analysis period of reference data from this site is 15 years from June 1, 1995, to
June 30, 2010. Site specific data for precipitation, elevation, temperature, relative
humidity, and latitude were used in the generation of the synthetic data sets. Site specific

parameters and default parameters for the four cities are shown in Tables 2 through 4.

Table 2. General Parameters

Salt
Red Grand
Parameter Leaf Pc}c‘;atello, Le_:ke Junction, Lanten
Site aha City, co U
Utah
Latitude 30.66 42.55 40.76 39.07 428
Growing season start day 124 132 117 109 136
Growing season end day 243 275 2389 293 272
Growing season length
{days) 119 143 172 184 136
Average wind speed (mph) 49 10.2 33 8.1 6.9
First quarter relative humidity 59.8% 70.0% 67.0% 60.0% 60.0%
Second quarter relative
humidity 37.6% 52.0% 48.0% 36.0% | 50.0%
Third quarter relative
humidity 37.2% 43.0% 39.0% 36.0% | 41.0%
Fourth quarter relative
humidity 55.2% 65.0% 65.0% 57.0% | 59.0%
Elevation (not from HELP) 6.414 4,462 4,327 4,593 5,358
Maximum Leaf Area Index
{LAD) 1.6 16 1.6 1.6 1.6
Table 3. Mean Monthly Precipitation (inches)
Red Sl Grand
Month Leat |Pocatello, | Lake | . ooion
Site Idaho City, co
Utah
January 0.3 1.13 1.35 0.64
February 0.4 0.86 1.33 0.54
March 0.6 0.94 172 0.75
April 0.9 1.18 2.21 0.71
May 0.6 1.2 1.47 0.76
June 0.8 1.06 0.97 0.44
July 0.7 0.47 0.72 0.47
August ! 0.6 0.92 0.91
September 16 0.65 0.89 0.7
October 1.1 0.92 1.14 0.87
November 04 0.91 1.22 0.63

ReD LEAF HELP MODELING
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Salt
Red Grand
Month Leaf Polcatello, Lgke Junction,
Site daho City, co
Utah
December 0.3 0.96 1.37 0.58
Total 9.0 10.86 15,31 8.00

1. Lander, WY monthly precipitation data not available in HELP model
2. Red Leafsite data from Upper Sand Wash station

Table 4. Mean Monthly Temperatuxe (Fahrenheit)

Salt

Month E: :f Pocaiello, La}ke Jl?nr:t?gn, Lander,
Site Idaho City, co wy

Utah
January 252 23.8 28.6 255 19.6
February 29.0 29.5 34.1 335 25.7
March 38.2 35.5 40.7 41.9 32.1
April 45.9 448 49.2 51.7 42.3
May 56.4 54.0 58.8 62.1 52.6
June 65.9 62.5 68.3 72.3 62.3
. July 73.9 71.2 77.5 78.9 70.8
August 70.0 68.9 74.9 75.9 68.6
September 60.4 59.2 65.0 67.1 58.3
October 47.9 48.1 53.0 54.9 46.8
November 35.5 35.2 38.7 396 30.8
Decembeér 24.6 26.6 30.3 28.3 23.2
Mean Annual 47.7 46.6 51.7 526 44 4

1. Red Leaf site data from Upper Sand Wash station

Evapotranspiration

Site specific values for evapotranspiration shown in Table 2 were used. The growing
season for the Vernal area is listed as 119 days by the USBR Central Utah Project —
Vernal Unit and Vernal Chamber of Commerce. The HELP documentation states the
start of the growing season for grasses in the Julian date is when the normal mean daily
temperature rises above 50 to 55 degrees Fahrenheit and ends when it falls below this
range with cocler climates having a start and end at lower temperatures. Based on the
site average monthly temperatures, higher late summier precipitation, and constrained by

the 119 days the start of the growing season was set to June 1 (152) and ended September

RED LEAF HELP MODELING
NORWEST CORPORATIGN




NORWEST

CORPORATION

28 (271). The evaporative zone depth was set to 36 inches for the reclaimed case with
vegetation and 18 inches for the bare soil case, based on the silty loam nature of the
topsoil. The maximum leaf area index was set to zero for the bare soil case and 1.6 for
the reclaimed case. The 1.6 represents a mixture of poor and fair grass stands and is

suggested by the HELP model based on the shorter growing season.

Precipitation

The site has approximately 9 inches of precipitation yearly with the largest amounts of
precipitation occurring in August through October. The closest match for the
precipitation volumes and pattern of lower winter precipitation and higher precipitation in
late summer is Grand Junction, Colorado as shown in Table 3. Grand Junction also
provides the closest match for relative humidity for the four quarters with an average

difference 0f 0.2% and a maximum difference of -1.8% for the fourth quarter.
Site specific values of mean monthly precipitation were used with the Grand Junction,
CO coefficients to generate 30 years of daily precipitation. Table 5 compares the

synthetic mean monthly precipitation to the site data.

Table 3. Mean Monthly Precipitation — Site and Model

Red
Month Leaf HELP

Site
January 0.3 0.27
February 0.4 0.37
March 0.6 0.57
April 0.9 0.99
May 0.6 0.57
June 0.8 0.75
July 0.7 0.65
August 1.3 1.31
September 1.6 1.35
October 1% 1.29
Naovember 0.4 0.53
December 0.3 0.26
Total 9.0 8.91

RED LEAF HELP MODELING
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Temperature
The nearest match for temperature is Pocatello, ID with cold winters and maxinum mean
monthly temperatures in the low 70s during the summer as shown in Table 4. Site

specific values of mean monthly temperature were used with the Pocatello, ID

coefficients to generate 30 years of daily temperatures.

Solar Radiation

The site specific latitude was used with the Pocatello, ID coefficient to generate 30 years

of daily solar radiation values.

Capsule Lavers and Parameters

The capsule cap has three elements as previously described, This section describes the
layers in more detail, the associated HELP model parameters, and basis for the
parameters used. Default HELP model parameters for the various soil characteristics

were used when possible. This is summarized in Table 6.

The soil and overburden are silty loam from the site and the scil from 1 to 3 feet below
the ground surface as noted in the capsule description section. For modeling purposes
these were represented as silty sands with the overburden layer being less permeable than
the soil. The BAS layers were represented as barrier soils with low hydraulic
conductivity. The gravel insulation layers were represented as permeable gravels. The

spent ore layer was represented as a moderate permeability, finer material and the steel

plate as an essentially impermeable membrane liner.

RED LEAF HELP MODELING
NORWEST CORPORATION




Table 6. Model Parameters

NORWEST

CORPORATION

Model Represents Thickness Soil Texture Total Field Wilting | Initial Soil Saturated
Layer (feet) Number | Description | Porosity Capacity | Point Water Hydraulic
(volival) | (volivol) | {volivol} Content Conductivity
(volivol) {cmisec)
1 | topsail 1 5 | silty sand 0.457 0.131 0.058 0.109 1.0x10%
2 | overburden layer 2 6 | silty sand 0.453 0.190 0.085 0.092 7.2x10"
3 | BAS cap 3 16 | barrier soil 0.427 0.418 0.367 0.427 1.0 x 107
gravel insulation
4 | layer 13 21 | aravel 0.397 0.032 0.013 0.032 3.0 x10°
5 | spent ore layer 61 10 | clayey silt 0.398 0.244 0.136 0.136 1.2 x 107
gravel insulation
6 | laver 13 21 | gravel 0.397 0.032 0.013 0.032 3.0x 10"
simulated as
a membrane
7 | steel plate 0.01 35 | liner 0.000 0.000 0.000 0.000 1.0 x10™
8 | BAS liner 3 16 | barrier soil 0.427 0.418 0.367 0.427 1.0x 107
Rep LEaF HELP MODELING
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Model Execution

‘The HELP model was run for 30 years for a variety of climatic, soil, and design data to
examine the potential cap performance for a range of potential conditions. The base

model simulation was for a vegetated landfill cap as designed. This model was run using

synthetic data sets described previcusly.

Sensitivity model runs were then conducted for:
1. Bare landfill (non-vegetated)
2. Increased precipitation to 150% of historical.
3. Lower Leaf Area Index (LAID)

Model Resulés

The model output is summarized in Table 7. The HELP model was run to evaluate the
potential for moisture penetration through the BAS layer into the capsule where it could
have the potential to infiltrate the spent shale. The HELP medel assumes that any soil
barrier such as the BAS layer is at full saturation. Leakage is modeled as saturated

Darcian flow and is assumed to occur only as long as there is head on the surface of the

liner.

Table 7. Model Results

Average Annual Totals {inches) for Years 1 through 30
Percolation Average Head
Scenario Precip | Runoff | ET through Laver 3 on Layer 3
Base Reclaimed Case 890 | 0.0C00| 8.860 0.006 0.001
Neon-vegetated Case 890 | 0.071| 8.468 0.263 0.293
Increased Precipitation
(150%) 1337 | 0.016 | 13.128 0.158 0.242
Lower LAI (1.2) 8.90 | 0.000| 8.861 0.007 0.001
1. Model input and output files available on request
RED LEAF HELP MODELING
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The average annual totals for percolation through the BAS liner and average Lead on the
liner are shown in Table 7 for the modeled scenarios. This shows minimal head on the
top of Layer 3 and percolation through layer 3 of less than 0.01 inches per year for the
base vegetated case. The bare cover allowed 0.34 inches of infiltration per year with the
unrealistic assumption that the vegetation was not established at the site for 30 years. A
50% increase in nean monthly precipitation for the vegetated cover predicted infiltration
of 0.16 inches per year. The infiltration is a function of the precipitation and average
head on layer 3. These vary over time with over half of the years having an average head
of 0.000 inches on layer 3. This simulation shows the ability of the cover to handle much

wetter years than average. The vegetated cover with a lower LAI showed very similar

performance to the base case.

Based on these model results, the designed capsule cap and ET cover provides adequate
control on infiltration into the capsules for the vegetated cover case using the design
parameters. Even for 30 years of bare cover or very wet years the HELP model predicts

minimal infiltration into the capsule for these extreme conditions.
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