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INTRODUCTION

This application and technical report is an application to permit and operate an Exploration &
Production (E&P) landfill on land owned and operated by Integrated Water Management (IWM).
The landfill is to be created in an area that is currently being used as an evaporation pond for
produced water from the oil and gas industry. The pond and associated liners were constructed in
2010 and have been in operation since that time.

The facility is located approximately 7 miles north of Duchesne City, just east of Highway 87.
The area to be permitted is located in Section 30, Township 2 South, Range 4 West of the Uintah
Special Base and Meridian in Duchesne County, Utah. The location of the facility in relation to
surrounding areas is presented on Plate A-1 in Appendix A.

This permit application is segregated into 3 distinct parts, Part | outlines the general information
pertaining to the site. Part Il is a general report that includes a facility description and proposed
landfill operations and activities. Part Il1 is an engineering technical report that provides details
on the design of the facility, design of the site closure, describes details of closure and post
closure activities and financial assurances as required by State Code.



PERMIT APPLICATION TO OPERATE AN E&P LANDFILL
FOR
INTEGRATED WATER MANAGEMENT

DUCHESNE COUNTY, UTAH

PART | - GENERAL INFORMATION



Part | General Information APPLICANT: PLEASE COMPLETE ALL SECTIONS.

L DX New Application [l Facility Expansion
- applicaien Tyge [ ]  Renewal Application [ 1 Modification

For Renewal Applications, Facility Expansion Applications and Modifications Enter Current Permit Number

Il. Facility Name and Location

Legal Name of Facility
Integrated Water Management

Site Address (street or directions to site) County

20250 W 2000 S Duchesne

Cty  Duchesne Zp . 84021 Telephon - 435.454-4646
Township 2 S | Range 4 W | Section(s) 30 | Quarter/Quarter Section SE Quarter Section SE

Main Gate Latitude  degrees 40  minutes 16 seconds 16.5 | Longitude degrees 110 minutes 22 seconds 28.1

lll. Facility Owner(s) Information

Legal Name of Facility Owner
Integrated Water Management

Address (mailing)
90 S 400 W STE 360

City Salt Lake City State  UT Zip Code 84101 Telephone  801-456-4140

IV. Facility Operator(s) Information

Legal Name of Facility Operator
Integrated Water Management

Address (mailing)
90 S 400 W STE 360

City Salt Lake City State  UT ZipCode 84101 Telephone  801-456-4140

V. Property Owner(s) Information

Legal Name of Property Owner
Integrated Water Management

Address (mailing)
PO Box 433

City  Altamont State  UT ‘Zip Code 84001 Telephone  435-454-4646

VI. Contact Information

Owner Contact JT Martin Titte  Owner

Address (mailing)
90 S 400 W STE 360

City  Salt Lake City State  UT Zip Code 84101 ‘ Telephone ~ 801-456-4140
Email Address  jt@ie-cos.com Alternative Telephone (cell or other) ‘

Operator Contact Nate Robinson Tile  Operations Manager

Address (mailing)

PO Box 433

City Altamont State  UT Zip Code 84001 ‘ Telephone  435-454-4646
Email Address nrobinson@ie-cos.com Alternative Telephone (cell or other) ‘

Property Owner Contact JT Martin Title  Owner

Address (mailing)

90 S 400 W STE 360

City Salt Lake City State  UT Zip Code 84101 ‘ Telephone 801-456-4140
Email Address  jt@ie-cos.com Alternative Telephone (cell or other) ‘




Part | General Information (Continued)

VII. Facility Area

Facility
ATEA. ..o nsnasmmnsersnmmssssss sannsossnaiionnsssshs S6sR8eA 5 8—9—1
Disposal 7
ATEA. .....snoerenmmesrsnmassansanassesnnsmtstvssa aivasstoss —_—
Design Capacity
b (- T T — 4
Cubic
YAITS..-oeunrsropssmsssnnsnnnssosisenspsisisas 152000
i 0] 2 - SR TS 259000

acres

acres

VIIl. Fee and Application Documents

Indicate Documents Attached To This Application

X Facility Map or Maps X Facility Legal Descripton [X] Plan of Operation

Ground Water Report  [X]  Closure Design
Assurance

O Application Fee: $750.00

Cost Estimates

X Waste Description
X Financial

Review fees of $30.00 per hour apply
to application review

| HEREBY CERTIFY THAT THIS INFORMATION AND ALL ATTACHED PAGES ARE CORRECT AND COMPLETE.

Signature/of Authorized Owner Representative

/) s

Tite General Manager

Date 05-28-2014

Nate Robinson

Name typed or printed

Address PO Box 433 Altamont, UT 84001

Signature of Authorized Land Owner Representative (if applicable)

Tite General Manager

pDate 05-28-2014

Nate Robinson

Name typed or printed

Address PO Box 433 Altamont, UT 84001

Signature of Authorized Operator Representative (if applicable)

Title General Manager

Date 05-28-2014

Nate Robinson

Name typed or printed

Address PO Box 433 Altamont, UT 84001




Utah Exploration and Production Waste Landfill Permit Application Checklist

Part Il

|. Facility General Information

Description of Iltem Location In
Document
la. General Information For All Facilities
Completed Part | General information Part |
General description of the facility (R315-310-3(1)(b)) Part 11 1.1
Legal description of property (R315-310-3(1)(c)) Part 1l 2.0
Proof of ownership, lease agreement, or other mechanism (R315-310-3(1)(c)) Appendix F

A demonstration that the landfill is not a commercial facility (see Utah Code
Annotated 19-6-102(3) for definition of Commercial). A statement that the facility
will accept only E&P waste will meet this requirement.

Partll 1.2,1.3,1.7

Waste type and anticipated daily volume (R315-310-3(1)(d))

Part 11 3.1, Appendix
E

Intended schedule of construction (R315-302-2(2)(a)) Part 11 3.1

Ib. General Information - New Or Laterally Expanding Class IlI

Landfills

Documentation that the facility has meet the historical survey requirement of Part Il 1.8

R315-302-1(2)(f) (R315-304-4(1)(a) or R315-304-4(2)(a)(iv)) :

Name and address of all property owners within 1000 feet of the facility boundary Aopendix |

(R315-310-3(2)(i)) PP

Documentation that a notice of intent to apply for a permit has been sent to all Appendix |

property owners listed above (R315-310-3(2)(ii)) PP

Name of the local government with jurisdiction over the facility site (R315-310- Part 1 1.9

3(2)(iii)) '

Ic. Location Standards for New E&P Landfills

Geolo Partlll 1.1, 2.2

9y Appendix A
Geologic maps showing significant geologic features, faults, and unstable Part Il 1.1 Plate A-3
areas '
Maps showing site soils Plate A-3, A-4
Partlll 1.2,2.2.5, 2.5,

Surface water Appendix F
Magnitude of 24 hour 25 year and 100 year storm events ,I’-D\;a)gellmld1i>.<2|7:24,
Average annual rainfall Part 111 1.2

Maximum elevation of flood waters proximate to the facility

Part 111 1.3, Appendix
F

Maximum elevation of flood water from 100 year flood for waters proximate to

the facility Appendix F
Floodplains as specified in R315-302-1(2)(c)(ii) Part 111 1.3
Wetlands as specified in R35-302-1(2)(d) Part 111 1.4
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Utah Exploration and Production Waste Landfill Permit Application Checklist

|. Facility General Information

Description of Item

Location In
Document

The landfill is located so that the lowest level of waste is at least ten feet above
the historical high level of ground water or the lowest liner is at least five above
the historical high level of ground water

Part lll 2.2.4 Plate A-
4

Land use compatibility

Maps showing the existing land use, topography, residences, parks,
monuments, recreation areas or wilderness areas within 1000 feet of the site
boundary

Part lll 1.5, Plate A-7

Certifications that no ecologically or scientifically significant areas or
endangered species are present in site area

Part 111 1.6, Appendix
G

Id. Geohydrological Assessment for All E & P Landfills

Local and regional geology and hydrology including faults, unstable slopes and
subsidence areas on and surrounding the site (R315-310-4(2)(b)(i))

Part 1l 2.2.1,2.2.2

Evaluation of bedrock and soil types and properties including permeability rates
(R315-310-4(2)(b)(ii))

Part 111 2.2.3

Depth to ground water(R315-310-4(2)(b)(iii))

Partlll 2.2.4

Direction and estimated flow rate of ground water (R315-310-4(2)(b)(iv))

Part lll 2.2.4, Plate A-
10

Quantity, location, and construction of any private or public wells on-site or within
2,000 feet of the facility boundary (R315-310-4(2)(b)(v))

Part lll 1.5, Plate A-6

Identification and description of all surface waters on-site and within one mile of

the facility boundary (R315-310-4(2)(b)(vii)) Partlll 2.2.5
Background ground water and surface water quality assessment and, for an
existing facility, identification of impacts upon the ground water and surface water | Part 1l 2.2.6
from leachate discharges (R315-310-4(2)(b)(viii))
Ground Water Monitoring system design (R315-303-3(7)(b) and R315-308) or a Part 111 2.2.6
demonstration meeting the requirements of R315-308-1(3) -
Statistical method to be used to evaluate ground water monitoring data (R315-

Part 111 2.2.6
308-2(8))
le. Engineering Report - Plans, Specifications, and Calculations for
All E & P Landfills
Documentation that the facility will meet all of the performance standards of R315-

Part 1l
303-2
Engineering reports required to meet the standards of Ib, Ic, and Id above Part Il
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Utah Exploration and Production Waste Landfill Permit Application Checklist

|. Facility General Information

Description of Item Location In
Document

Cell design to include liner design meeting the requirements of R315-303-3(3)(a),
(b), or (c), cover design meeting R315-303-3(4)(a) or (c), fill methods, elevation of Aopendix F
final cover including plans and drawings signed and sealed by a professional PP
engineer registered in the State of Utah (R315-303-3(3)
Leachate collection system design and calculations showing system meets the Aopendix F
requirements of R315-303-3(2) PP
Run-On and run-off diversion designs (R315-303-3(1)(c), (d) and (e)) Appendix F
Leachate collection, treatment, and disposal and documentation to show that any
treatment system is being or has been reviewed by the Division of Water Quality Appendix F
(R315-310-4(2)(c)(v) and R315-310-3(1)(i))
Ground water monitoring plan that meets the requirements of Rule R315-308
including well locations, design, and construction (R315-310-4(2)(b)(x) and R315- | Partlll 2.2.6
310-4(2)(c)(vi))
Slope stability analysis for static and under the anticipated seismic event for the Part Il 2.3
facility (R315-310-4(2)(b)(i) and R315-302-1(2)(b)(ii)) '
Design and location of run-on and run-off control systems (R315-310-4(2)(c)(viii)) | Appendix F

If. Plan of Operations for All All E & P Landfills (R315-310-3(1)(e)
and R315-302-2(2))

Description of on-site waste handling procedures and an example of the form that
will be used to record the weights or volumes of waste received (R315-302-2(2)(b)
And R315-310-3(1)(f))

Part Il 3.2, Appendix
D

Schedule for conducting inspections and monitoring, and examples of the forms
that will be used to record the results of the inspections and monitoring (R315-
302-2(2)(c), R315-302-2(5)(a), and R315-310-3(1)(9))

Part 1l 3.3 Appendix
D

Contingency plans in the event of a fire or explosion (R315-302-2(2)(d)) Part 1l 3.3.3
Plan to control fugitive dust generated from roads, construction, general Part Il 3.3.1
operations, and covering the waste (R315-302-2(2)(g)) "
Plan for letter control and collection (R315-302-2(2)(h)) Part 1l 3.3.2
Procedures for excluding the receipt of non-E & P Waste (R315-302-2(2)(j)) Part 11 3.2.4
A plan for alternative waste handling (R315-302-2(2)(1)) Part 11 3.3.4
A general training plan for site operations (R315-302-2(2)(0)) Part 11 3.3.5
Any other site specific information pertaining to the plan of operation required by NA

the Director (R315-302-2(2)(p))

II Facility Technical Information

lla. Maps for All All E & P Landfills
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Utah Exploration and Production Waste Landfill Permit Application Checklist

|. Facility General Information

Description of Item Location In
Document

Topographic map drawn to the required scale with contours showing the Aopendix A
boundaries of the landfill unit, ground water monitoring well locations (if required), Appendix | ’
and the borrow and fill areas (R315-310-4(2)(a)(i)) PP
Most recent U.S. Geological Survey topographic map, 7-1/2 minute series,
showing the waste facility boundary; the property boundary; surface drainage Plate A-1
channels; any existing utilities and structures within one-fourth mile of the site; '
and the direction of the prevailing winds (R315-310-4(2)(a)(ii))
lIb. Closure Requirements for All All E & P Landfills
Closure plan (R315-310-3(1)(h)) Part Il 3.0
Closure schedule (R315-310-4(2)(d)(i)) Part 11l 3.1
Design of final cover (R315-310-4(2)(c)(iii)) Part Il 3.2
Capacity of site in volume and tonnage (R315-310-4(2)(d)(ii)) Part Il 3.3
Final inspection by regulatory agencies (R315-310-4(2)(d)(iii)) Part 11l 3.4
llc. Post-Closure Care Requirements for All E & P Landfills
Post-closure care plan (R315-310-3(1)(h)) Part 111 4.0
Changes to record of title, land use, and zoning restrictions (R315-310-4(2)(e)(v)) | Partlll 4.2
Maintenance activities to maintain cover and run-on/run-off control systems Part Il 4.1
(R315-310-4(2)(e)(iii)) '
List the name, address, and telephone number of the person or office to contact Part Ill 4.3

about the facility during the post-closure care period (R315-310-4(2)(e)(vi))

[ld. Financial Assurance Requirements for All All E & P Landfills

Identification of closure costs including cost calculations (R315-310-4(2)(d)(iv))

Part 11l 5.1, Appendix
H

Identification of post-closure care costs including cost calculations (R315-310-

4(2)(e)(iv))

Part 111 5.2, Appendix
H

Identification of the financial assurance mechanism that meets the requirements
of Rule R315-309 and the date that the mechanism will become effective (R315-
309-1(1) and R315-310-3(1)(j))

Part 111 5.3
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PERMIT APPLICATION TO OPERATE AN E&P LANDFILL
FOR
INTEGRATED WATER MANAGEMENT
DUCHESNE COUNTY, UTAH

PART Il - GENERAL REPORT
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11

1.2

1.0 FACILITY DESCRIPTION

FACILITY GENERAL DESCRIPTION

The IWM facility is located on 89.1 acres of land approximately 7 miles north of
Duchesne City, just east of Highway 87. The area to be permitted is located in Section 30,
Township 2 South, Range 4 West of the Uintah Special Base and Meridian in Duchesne
County, Utah. The location of the facility in relation to surrounding areas is presented on
Plate A-1 in Appendix A. The facility is currently being used to dispose of produced
water from the oil and gas industry.

The IWM facility has 9 buildings that are actively being used to support the various
waste disposal purposes. These buildings consist of main office building, Driver Shack,
Tank building, Water Well House, Injection Well House, Triplex building and three
Workshops. On site there is also at least 26 oil and water storage tanks used for
processing the waste water. IWM also a waste water injection well located inside the
Injection Well House. The injection well is used to dispose of waste water approximately
1 mile beneath the ground surface. On the northern part of IWM property is an
approximately 3.6 acres landfarm. The landfarm is used to bio remediate hydrocarbon
contaminated solids. A map with each of these features identified and also other waste
processing components is provided in Appendix A as plate A-8.

Plate A-1 identifies structures within a quarter mile of the facility, drainages within a
quarter mile, and the prevailing wind direction. The prevailing wind direction is from the
west.

AREA SERVED

IWM currently manages a produced water facility with clients throughout the Uintah
Basin, Colorado and Wyoming. IWM plans to provide additional services to existing
clients including RCRA exempt E&P wastes as defined by the Division of Solid and
Hazardous Waste. As noted, the area to be served will generally be within the Uintah
Basin, Colorado and Wyoming areas.

Copyright © 2014 GeoStrata 1 Part Il General Report Revised.doc



1.3

1.4

1.5

1.6

WASTE TYPES

The facility will receive and treat RCRA exempt E&P waste. This waste includes but is
not limited to E&P produced water, frac sands and drill cuttings, soils saturated with
hydrocarbons and other E&P solid wastes. As required by the division’s standards for
design the operator must minimize liquids admitted in to the landfill by prohibiting waste
that contains free liquids (R315-303-3(1)). All of the waste will need to pass the paint
filter test (EPA Method 9095B) to be accepted and deposited into the landfill.

FACILITY HOURS

The IWM facility is an active water treatment facility that is manned 24 hours a day and
365 days a year. The proposed landfill will be available to accommodate waste from
IWM clients/customers at their convenience.

LANDFILL EQUIPMENT

The IWM facility currently has equipment to support the existing water disposal
operation. This equipment includes a Komatsu 42N-54 backhoe/front loader, a Komatsu
37A-54-A110 skid steer, and a filter press. Additional equipment will be acquired to
facilitate the operation of the proposed E&P landfill. This equipment may include a
conveyor system to distribute and place the E&P waste across the landfill area.

LANDFILL PERSONNEL

IWM facility is managed by Mr. Nate Robinson who has more than 10 years of
experience managing waste disposal facilities. The IWM staff currently has more than 15
full time employees. The following table lists the current managing staff at the facility
and the additional duties relating to the landfill that will be incorporated into assigned
tasks. Other IWM employees assigned to work in the landfill portion of the IWM facility
will receive direction from the managing staff.

Copyright © 2014 GeoStrata 2 Part Il General Report Revised.doc



1.7

1.8

Employee Name Current Years of Current Duties Landfill Duties
Title Experience
JT Martin Managing 2 years Directs and oversees work
Director at IWM
Nate Robinson General 10 years Manages all IWM facility | Managing the operation
Manager operations of the landfill
Robert Meeks HS&E 4 years Relief Management & Safety over landfill
Safety facility
Collin Roach Operator 3 Years Landfarm operator Land fill operator and
maintenance Maintenance
Russell Sorensen | Operations | 6 Years Landfarm manager, peak Landfill duties manager
Manager well services & cleanup
crew supervisor

NON COMMERCIAL EXCLUSION

The proposed landfill will only accept RCRA exempt E&P waste as defined in Section
1.3 of this application. Verbal discussions with UDSHW personnel indicate that the
facility will be considered a non-commercial facility if and only if E&P waste as defined
in Section 1.3 of this document is accepted into the landfill. The operational plan will
define quality control steps to ensure the acceptance of only approved E&P waste in order
to meet the requirements of a non-commercial facility.

HISTORICAL PRESERVATION SURVEY

GeoStrata conducted a review of the landfill construction site and prepared a letter for the
State Historical Preservation Officer (SHPO). Based on our evaluation of the site and area
of potential effects from the permitting of the new landfill, we found that the site has no
historical properties or structures. We provided our findings to the SHPO and we received
a response indicating that they concur with our determination. A copy of the letter from
the SHPO is provided in this permit application in Appendix G.

Copyright © 2014 GeoStrata 3 Part Il General Report Revised.doc




1.9 LOCAL GOVERNMENT WITH JURISDICTION

The local government with jurisdiction over the IWM facility is Duchesne County. The
mailing address is provided below:

734 North Center Street
PO Box 910

Duchesne, Utah 84021

Copyright © 2014 GeoStrata 4 Part Il General Report Revised.doc



2.0 LEGAL DESCRIPTION

A legal description of the proposed landfill is provided below. IWM is the owner of this
property and proof of this ownership is provided in Appendix F. Proof documents presented
in the Appendix F include a Plat map, tax records and a warranty deed.

A PARCEL OF LAND LOCATED IN THE SOUTHEAST QUARTER OF SECTION 30,
TOWNSHIP 2 SOUTH; RANGE 1 WEST, UINTAH SPECIAL BASE AND MERIDIAN.
BETTER DESCRIBED AS, BEGINNING AT A POINT LOCATED NORTH 89°57'15”
WEST 552.56 FEET AND NORTH 553.38 FEET FROM THE SOUTHEAST CORNER
OF SAID SECTION 30; AND RUNNING THENCE NORTH 49°26'56” WEST 929.42
FEET; THENCE NORTH 40°33'04” EAST 219.94 FEET; THENCE SOUTH 49°26'56”
EAST 929.42 FEET; THENCE SOUTH 40°33'04” 219.94 FEET TO THE POINT OF
BEGINNING.

CONTAINS APPROXIMATELY 204,419 SQFT
(Gilson Engineering)

Copyright © 2014 GeoStrata 5 Part Il General Report Revised.doc



3.1

3.0 OPERATIONS PLAN

SCHEDULE OF CONSTRUCTION

Prior to the IWM facility the subject site was originally constructed as a waste water
disposal site in the 1980s. The original waste water disposal facility was closed in 1994,
In 2010 the original facility ponds were completely removed and hauled way to clear the
site for the construction of three new ponds currently used by IWM. The ponds were
constructed and lined in 2010. IWM began accepting waste water in 2010.

Ponds 1-3 at the IWM facility have a 60 mil HDPE primary liner a 200 mil GEONET and
a 40 mil HDPE secondary liner. Pond 3 of the IWM facility is the proposed location for
the E&P landfill cell and has been operating as a waste water pond since it was
constructed. Pond 3 is currently drained of all waste water and its current configuration
will remain intact for the operational use of the landfill. A set of plans for the landfill cell
is provided in appendix F.

At the start of landfill operation IWM anticipates that approximately 5 truckloads of E&P
waste will be transported to the facility per day. Each truck load will have a volume of
approximately 15 cubic yards. IWM anticipates that some processing will be required to
allow the imported waste to pass the paint filter test. At this time IWM is considering
using several different techniques and processes to getting waste to pass the paint filter
test. Some of the techniques IWM plans to utilize include but are not limited to a filter
press, mixing of the waste with sawdust, flyash, native soils or other components. Waste
acceptance procedures and quality control of waste being disposed in the landfill are out
line in sections 3.2.1 and 3.2.2 of this report.

Once the final process is defined adjustments to the design life of the landfill will be
made. At this point the life duration of the landfill is defined assuming that half of the
waste arriving at the landfill will be mixed with native soil material and the remaining
waste will be processed using other equipment (drying, filter press) and then placed
directly into the landfill. Waste that will be mixed with additional material will need to
reach a moisture content that corresponds with passing the paint filter test. In order to
obtain an estimate for the mixing ratio, a preliminary waste assessment was conducted
using samples of anticipated types of waste material and native soils that will be disposed
in the IWM landfill under this permit application. During this assessment it was
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3.2

determined that mixing of native soils with waste will be done at a ratio of approximately
1.5:1 respectively in order to reach a waste moisture content that will pass the paint filter
test. In other words for every 1 ton of waste there will be approximately 1.5 tons of
native soils added to reach a moisture content that will pass the paint filter. Calculations
used to estimate the mixing ratio are provided in appendix E as plate E-1 and E-2

Based on waste mixing assumptions described above and assuming waste will be
accepted 5 days per week and a 10% growth rate over the life of the landfill, the projected
life of the landfill is approximately 4 years (3 years & 9 months). However, the projected
life may increase or decrease based on the type of processing and or mixing methods
utilized. A copy of the spreadsheet used to calculate this estimated life is included in
Appendix E. All of the assumptions presented in the previous paragraphs were used in the
spreadsheet calculations.

DESCRIPTION OF WASTE HANDLING PROCEDURES

The following section describe the general procedures that will be followed under this
permit application for accepting, disposing, recording and excluding landfill waste at the
IWM facility.

3.2.1 General Procedures

All waste will be hauled to the IWM facility using commercial or independently owned
trucks. All trucks will enter at the main gate and check in with the landfill office. Every
truck load of waste will be inspected prior to disposal and a paint filter test will be
performed on each load of waste unless it obviously won’t pass the paint filter test.
Waste in this category may be processed first and will be tested previous to placement in
the landfill. Waste needing additional processing to pass the paint filter test will be
placed in a temporary storage area for further processing. Plate shows the proposed
location of the temporary storage tank where waste will be stored before processing. The
tank will be approximately 36 x 140 x 2 ft and will be located on top of an existing HDPE
liner and adjacent to the proposed landfill cell (Plate A-9). The tank will be constructed
out of 35 Ib modular blocks each of which is approximately 4ft long 2ft high and 1ft
wide. Previous to tank construction a layer of felt will be placed on top of the existing
HDPE liner over the entire footprint of the temporary storage tank. Blocks will then be
arranged in the shape of a rectangle approximately 36 ft x 140 ft. Adjacent blocks will be
interlocked using 6 in PVC pins. To further stabilize the tank, cables attached to the top
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and bottom of the tank will stretch across to the top and bottom of the opposite side the
tank. In addition HDPE blocks will be welded to the liner to prevent the base of the tank
from moving. The modular tank will also be lined with a 40 mil liner to isolate waste.
Photos in Appendix J show the blocks in various stages of construction. IWM will utilize
different types of containment for waste depending on if it needs to be processed to pass
the paint filter test and how it will be processed. Most waste arriving at the site to be
processed will be placed in storage tanks. The storage tanks will feed directly into the
filter press unit which will dewater the waste. Waste that will not go through the filter
press will be placed in a storage area that will be constructed so as to ensure that the
waste will be isolate from the underlying soils. The liner material for the storage area will
be composed of either concrete, clay, or an HDPE liner. This storage area will be
constructed as a staging area that could also be used to mix or dry waste if desired.

An additional paint filter test will be conducted on every 15 cubic yards of waste that
requires processing prior to being transported into the landfill. Waste that fails the second
paint filter test will remain in the temporary storage area and will be reprocessed by
mixing with native soils. Paint filter test procedures are attached to this application in
appendix D.

After passing the paint filter test waste will be placed in the landfill using a conveyor
system. Waste will then be placed in a uniform layer in the bottom of the landfill as
described in section 3.2.3 Waste Disposal.

3.2.2 Waste Shipment Records

The landfill manager will maintain and store waste shipment records as part of the daily
records of disposal activities. Each truck load of E&P waste delivered to the IWM
facility will have a waste shipment ticket completed. The waste shipment ticket will be
completed by the truck driver and then verified by the landfill operating staff. An
example of the waste shipment ticket is included in Appendix D. The waste shipment
ticket will include the following data for record keeping:

e Date and time of arrival

e Load ID number

e Quantity in cubic yards and estimated tons based on unit weight

e Type of waste

e Origin and generator of waste

e Name of trucking company and truck number
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e Truck drivers name and signature

3.2.3 Waste Disposal

The E&P waste will be transported into the landfill cell by means of a conveyor system.
Waste will be deposited at the bottom of the will be placed in 1ft thick lifts. Lifts will be
distributed by use of the Komatsu 37A-54-A110 skid steer and then wheel rolled with
heavy compaction equipment. Waste will be wheel rolled to reach a firm and unyielding
surface to maximize landfill capacity.

Waste deposited in the landfill will not come in contact with the HDPE liner. A
protective 12 inch layer of fill material will be in place between the waste and HDPE
liner. The 12 inch fill layer will be placed on all surfaces of the HDPE liner. All
equipment moving in or on the landfill will not have contact with the liner and will
remain on the fill layer. Waste will also be placed in such a way as to avoid puncturing
liner during the compaction process.

3.2.4 Plans for Excluding Waste

Non E&P waste and non RCRA exempt waste will not be accepted at the IWM landfill.
In an effort to ensure that waste meets this requirement, all potential waste generators that
wish to dispose waste at the IWM facility must first complete an initial waste profile
assessment. This assessment will include completion of a waste characterization form
and also providing samples for testing and assessment. This assessment will determine
the acceptability of the waste that is generated to be disposed under this permit
application.

Representative samples of each type of waste that will be provided to IWM by the
generator for testing will be subjected to a paint filter test when applicable. Generators
will be required to complete a waste characterization form and provided a letter of
certification for each type of waste that the waste meets the requirements of disposal.
Generators will be required to characterize the waste from each of the various sources.
Generators will also be required to inform IWM when waste composition changes and
then resubmit a waste characterization form with samples. An example of this form is
provided at the end of this application in Appendix D.

Copyright © 2014 GeoStrata 9 Part Il General Report Revised.doc



3.3

WASTE FACILITY INSPECTION AND MONITORING

IWM personnel will inspect the facility to prevent malfunctions and deterioration,
operator errors, and discharges which may cause or lead to the release of wastes to the
environment or to a threat to human health.  Facility inspections will be conducted
weekly and will be recorded using the weekly inspection log. Some items will be
monitored on a daily basis. An example of these inspection logs is provided in this
permit application in Appendix D.

3.3.1 Fugitive Dust Control

As required in Utah Administrative Code R315-302-2(2)(g) IWM has prepared a plan for
controlling fugitive dust as part of this permit application. As part of the daily operations
of the IWM facility, fugitive dust will be monitored and controls will be put in place as
deemed necessary by the landfill operations manager.

During the construction and operational phases of the landfill, sources of dust within the
landfill cell will be identified by the landfill operations manager. These sources of dust
will be controlled by watering and proper placement of waste in the landfill. The IWM
will have staff on site that are certified in monitoring opacity and will periodically check
the facility for dust control issues. When opacity of the dust exceeds 10% watering
controls will be put in place.

The landfill operations manager will also monitor dust on all haul roads on IWM
property. Haul roads leading form the main gate to the landfill cell are all unpaved.
Proper maintenance of haul roads, speed limit controls and watering when dust opacity
exceeds 10% will aid in reducing fugitive dust emissions.

3.3.2 Plan for Litter Control

IWM does not anticipate accepting waste materials that will cause a wind-blown litter
problem. IWM will complete a daily inspection of the landfill and surrounding area and
identify any potential waste material that may escape the facility.
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3.3.3 Contingency Plan for Fire or Explosion

In the event of a fire or explosion at the IWM facility, the landfill operations manager will
be notified. The landfill operations manager will then contact local emergency authorities
to initiate emergency response. A list of the local emergency responders is provided in
Appendix D of this permit application.

3.3.4 Alternative Waste Handling Plan

In the event of a landfill closure due to an emergency or repairs, IWM will make
arrangements to have the waste transported to the Duchesne County Landfill located at
20550 W and 2000 S. The Duchesne County Landfill is approximately 0.5 miles south
east of the IWM facility. This close proximity will allow a quick transition to the
alternative facility if needed.

3.3.5 General Training Plan

IWM currently has a training program that educates their employees on how to handle
E&P waste and how to operate the existing components of the waste facility. As required
in R315-302-2(2), each permitted landfill must have a detailed training program. Prior to
working in the landfill portion of the IWM facility, all employees are required to
complete the following training program. This training program will consist of three parts
including health and safety training, E&P waste handling, and landfill operations specific
training. The training of each employee will be supervised and conducted by the IWM
operations manager.

Health and Safety Training:

Prior to completing the IWM health and safety training portion of the education program,
each employee will complete a 10 hour safety course provided by OSHA. In addition to
the safety training provided by OSHA, IWM will educate the employees on the following
safety procedures:

e Facility safety controls
e Emergency procedures and equipment
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e Contingency plan procedures

e Fire prevention and control

e Spill prevention and control

e Proper safety equipment and personal protection equipment
e Waste loading and unloading procedures

e Waste disposal equipment handling procedures and safety
e H2S safety training

e Chemical Hazards

E&P Waste Handling Training:

The IWM operations manager will instruct all employees on proper handling of E&P
waste based on current government regulations. This training will cover RCRA exempt
E&P, produced water and crude oil. This portion of the training will educate the
employees with the following items:

e Overview of E&P waste production and disposal
e ldentification of E&P waste types

e Review of regulations relating to E&P waste

e Prohibited waste

e Proper handling and disposal of each waste type
e Proper recordkeeping of accepted waste

Landfill Operations Specific Training

Employees that will be involved in any portion of the Landfill operations will receive
landfill specific training. Each employee will also receive hands-on training from the
operations manager specific to the employee’s assigned duties. This portion of the
training will cover the following items:

e Overview of landfill design, construction and components
e Waste identification and characterization

e Documentation of accepted waste

e Landfill hazards and safety

e On-site waste transportation

e Waste loading and unloading procedures

e Waste sampling procedures

e Waste inspection, processing and testing procedures

e Recordkeeping
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Landfill inspection and general maintenance
Emergency procedures and contingency plan

Proper transportation and placement of waste in landfill
Spill prevention and containment

All personnel that will be working on the landfill will be required to participate in weekly
safety meetings and morning tailgate safety meetings held on site at IWM. All employees
are to read and review semiannually this landfill permit. Annual refresher training of the
above mentioned training program will be conducted for all employees involved with the
permitted landfill. Any new information relevant to the permitted landfill will also be
covered in the annual refresher training. New employees that are assigned to work
associated with the landfill will receive training during the first month of employment and
will be trained by a supervisor that has completed the required training. Records of this
training will be kept in the IWM database.

3.4 RECORD KEEPING

During the operation of the landfill, the operator will maintain records of landfill
activities as required by the division (315-302-2-(3). These records will be stored
electronically in the IWM database at their facility.

3.4.1 Daily Permanent Record

The landfill manager will record the following data daily and maintain the data in a
permanent file:

Waste shipment records as described in section 3.2.2

The estimated weight in tons and volume in cubic yards of E&P waste received
for the day

The estimated weight in tons and volume in cubic yards of E&P waste that
required treatment prior to disposal in the landfill cell.

The estimated weight in tons and volume in cubic yards of material added to treat
the waste and the total weight and volume of treated waste

Number of trucks visiting the Landfill

Type of E&P waste received

Paint filter test results

Deviations from the UDSHW approve Operations Plan
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e Staff training records
e Status of groundwater, leachate and gas monitoring
e A written report of daily activities at the landfill site

3.4.2 Other Records

The landfill manager will also include the following data in the permanent records:
e Design documentation of the placement or recirculation of leachate or gas
condensate into the landfill
e Closure and post closure care plans and activities
e Cost estimates and financial assurance documentation
e Safety training and landfill specific training for all employees associated with the
landfill

Copyright © 2014 GeoStrata 14 Part Il General Report Revised.doc



PERMIT APPLICATION TO OPERATE AN E&P LANDFILL
FOR
INTEGRATED WATER MANAGEMENT
DUCHESNE COUNTY, UTAH

PART Il
ENGINEERING TECHNICAL REPORT



TABLE OF CONTENTS

1.0 LOCATION STANDARDS. ... .ottt sttt ettt st e sbe st et reenseeesee e e 1
1.1 GEOLOGIC FAULTS AND UNSTABLE AREAS........ooot ettt 1
1.2 SURFACE WATER. ... .ottt sttt sttt sttt ettt s e s et e b sbe st e e beeneeseeeenbenaeas 1
1.3 FLOODPLAINS ... oottt ettt b et e s e s b e et e be s bt bt e been e e st e b e besaesbesbeeneeseeeenteneeas 1
L4 WWETLANDS ...ttt ettt e b bt h e s et et s be bt e bt ebe e st e e e beseeebeabeeneeseeneeteneeas 1
1.5 LAND USE COMPATIBILITY ooiitiiiititieiiiee ettt st sttt st st st sne e e et e 2
1.6 ECOLOGICALLY SENSITIVE AREAS ...ttt st nae e 2

2.0 ENGINEERING REPORT ....octiiie ittt ettt sttt se e e stesbesneeneeseeeenaeneens 3
2 R O Y T I 5 [ N PSSR 3
2.2 GEOHYDROLOGICAL ASSESSMENT ....ooiiiieieiiistesie sttt sttt stase et s ste e s e eneenaesseneas 3

22.1 REGIONAI GEOIOGY .....ecviiviieiicte ettt et b e 3
2.2.2 [ or>1 M €1-To] o]0 | AT SO TP TPV URPRUUUPRPTN 4
2.2.3  EVvaluation 0f BEATOCK .........coiciiiiiiie ettt ettt st sre e sbe b e v e sarestaesreens 4
2.2.4  GIrOUNG WALEK ...ttt bbbttt bbbt bbb bbbt bttt et nne b e 5
225 SUITACE WAALEK ...veiiie ettt ettt e et e et e s b e s teesbeesbeesbeenbeenresaeesaeenraens 6
2.2.6  Groundwater and Surface Water Monitoring Plan ............ccccoeveie i 6
P B I o s Y = 1 I PSSR 7
231 SUDSUITACe TNVESTIGATION .....oviiiieceieeee ettt nee e 7
2.3.2  LaDOrAtOry TESTING .....ecuieieiiteite sttt bbbttt sb bbbt e n b e 8
2.3.3  SUDSUITACE CONGITIONS......ciiitiiiticiicie ettt ettt ettt s te e sbe e sbeebesnbesabesbaesaeens 8
2.3.4  Pond Embankment Stability .........ccccceiiiiii i 9
2.4 EMBANKMENT AND LINER CONSTRUCTION .....cccoiiiiieieiiese e eeieneeniese e neen 10
2.5 STORM WATER MANAGMENT ......oiiiiiieieee sttt seeste e s esee e neennens 11

3.0 CLOSURE PLAN . ...ttt ettt ettt sttt e et e e e st e te s teeteeseeneestenaentesaeeteereaneeseeee e nes 12
3.1 CLOSURE SCHEDULE ......cciiiiiee sttt st staena e e e snesnesneanaeseenseeeneens 12
3.2 DESIGN OF FINAL COVER ...ttt ettt ettt see e sneaneeseeeeneennens 12
3.3 CAPACITY OF LANDFILL....ctiiieiestseeei ettt ste s ee e seesnesneaneeseenseneesnens 12
34 FINAL INSPECTION ...ttt sttt sttt ene e eteseesnesseeneeseenseneeneennes 13

4.0 POST CLOSURE CARE ..ottt sttt ettt et stesneasaeseeaenaesaestesseeneenaeneeneeneens 14
4.1 POST CLOSURE CARE PLANS ...ttt ettt ee ettt sra e aesae e snessesnesnseeensensennnns 14
4.2 RECORD OF TITLE, LAND USE, ZONING ......ccocitiieierieiesesteseseeeeieseeseesessessessessseseensesseseens 15
4.3 POST CLOSURE CONTARCTS ..ot iteteieie e e e ste e aeseeae e saeste e sseasasnseseessessessessassesssesesssessessens 15

5.0 FINANCIAL ASSURANGCES ......ooiie ittt ettt aesae st snesnesseeneeseenseneenes 16

Copyright © 2014 GeoStrata i Part Il Engineering Technical Report Revised.doc



5.1 CLOSURE COSTS ...ttt bbbt sr bbbt nre 16

5.2 POST CLOSURE CARE COSTS ... s 16
5.3 FINANCIAL ASSURANCE ......oooiiititiitiii it nne 17
WORKS CITED ..ottt e r bbb sr bbb e e nnenre s 18

Copyright © 2014 GeoStrata i Part Il Engineering Technical Report Revised.doc



11

1.2

13

14

1.0 LOCATION STANDARDS

GEOLOGIC FAULTS AND UNSTABLE AREAS

An engineering geologist with GeoStrata reviewed geologic maps and identified that the
nearest Holocene fault is the Strawberry fault located approximately 39 mile west of the
IWM facility (Quarternary Fault and Fold Database of the United States, 2006). The
proposed IWM landfill cell is not located in a subsidence area, a dam failure flood area,
above an underground mine, above a salt dome, above a salt bed, or on or adjacent to
geologic features which could compromise the structural integrity of the facility. Further
details of the geologic setting are provided in the Engineering Report. A geologic map of
the IWM facility and surrounding area is provided in this report in Appendix A as plate
A-3.

SURFACE WATER

The magnitudes of the 24 hour 25 year and 100 year storm events are 1.66 inches and
2.13 inches respectively. The average annual precipitation in the vicinity of the IWM
facility is approximately 9.5 inches (NOAA Atlas 14 — Duchesne Station).

FLOODPLAINS

The proposed IWM facility is not located in a floodplain. FEMA has no available Flood
hazard maps that cover the area of the IWM facility. Numerous ephemeral drainages are
located near the Landfill cell. None of the ephemeral or intermittent drainages are
restricted or significantly impacted by the existing landfill cell. Please refer to the
drainage study located in Appendix F for further details of the Flood Hazard potential of
the IWM facility.

WETLANDS

A search of the National Wetland Inventory of the U.S. Fish and Wildlife Service
indicated that there is no wetland areas located on the IWM facility (National Wetlands
Inventory, 2013). Based on a review of the maps, the proposed IWM Landfill cell is not
located in a wetland. Further investigation into wetlands was also conducted during the
Biological Assessment of the facility and determined that the IWM property contains no
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1.6

permanent water or wetlands. More details of this assessment are described in section 1.6
of the Engineering Technical Report and the complete report in Appendix G .

LAND USE COMPATIBILITY

Plate A-7 shows the location standards requested for this permit application including
existing land use, topography, residences, parks, monuments, recreation areas or
wilderness areas within 1000 feet of the facility boundary. No residences, parks,
monuments, recreation areas or wilderness areas were identified within 1000 ft of the
facility boundary. Plate A-6 Identifies the location of all public a private wells within
2000 feet of the facility.

ECOLOGICALLY SENSITIVE AREAS

A survey of the IWM facility was conducted by Dr. Lindsey Nesbit in January 2014 to
assess the ecological attributes of the facility and surrounding area. Dr. Nesbit’s letter is
included in Appendix G of this permit application. The results of this survey revealed that
there is no critical habitat for threatened or endangered species on the IWM facility. A
summary table of federally listed, proposed, candidate species and USGS rare plants is
also included in the report. If any of the listed species in this summary table is
encountered on the facility in the future, IWM will contact the Utah Ecological Services
Field Office for species identification and preservation.
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2.2

20 ENGINEERING REPORT

CELL DESIGN

The IWM E & P landfill will consist of a single cell located in the existing Pond 3. The
permit drawings show the proposed location in relation to the remaining site and
surrounding land features. The pond has historically been used as a produced water
evaporation pond. The pond is approximately 820 feet long and 106 feet wide across the
bottom. The pond is also approximately 20 feet deep with 3:1 (horizontal:vertical)
interior slopes and 2:1 (horizontal:vertical) exterior slopes.

Based on our engineering assessment, many of the pond features can be used to meet the
E&P landfill requirements as presented in R315-303. Details of the existing features will
be presented in subsequent sections of this report.

GEOHYDROLOGICAL ASSESSMENT

2.2.1 Regional Geology

As noted previously, the IWM facility is located approximately 7.7 Miles north of
Duchesne, Utah on the south flanks of the Uinta Mountains. The Uinta Mountains began
uplifting in the Cretaceous, about 66 million years ago (Ma) and continued till the Eocene
about 37 Ma (Hintze, 1988). Topographic basins formed on the north and south of the
Uinta Mountains eventually accumulating up to 15,000 ft of sediment (Bradley, 1925:
Fouch, 1985).

During the early Tertiary, these basins filled with sediments from alluvial, fluvial, and
lacustrine deposits. The strata deposited in these alluvial (floodplain and delta) and inter
fingered lacustrine (lake) deposits, are referred to as the Colton and Wasatch Formations.
During this same time large freshwater lakes (Lake Flagstaff and Lake Uinta) occupied
the Uintah basin. The depositional environment in and around these lakes consisted of
open to marginal lacustrine and the rocks deposited in these environments are referred to
as the Green River Formation. The Uinta and Duchesne formations are largely alluvial
deposits that overlie the Green River formation and were in place by the end of the
Oligocene (Hintze, 1988). The landscape during the Holocene has continued to be
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incised by streams as well as some glacial outwash deposits from the Uinta Mountains
(Bryant, 1992).

2.2.2  Local Geology

The IWM facility is located in the north western portion of the Uinta basin. The facility is
underlain by both glacial outwash and the Uinta Formation (Plate A-3). The subject site
is located near the mapped geologic boundary between the Brennan Basin Member (Tdb)
on top and the Upper member of the Uinta formation (Tuu) below. The Tdb is an
Oligocene to upper Eocene unit that consists of varicolored siltstone and sandstone and
the Tuu is an Eocene age gray colored mudstone with thin sandstone and limestone beds.
The Tdb formation was identified during our field investigation and was found to
underlay the existing Pond 3 that is purposed for the landfill permit. The Glacial outwash
unit (Ogpb) consists of poorly sorted gravels and sand layers (Bryant, 1992). This unit
was identified in our observation of the soils encountered surrounding the north eastern
portions of the proposed landfill.

2.2.3 Evaluation of Bedrock

The proposed landfill cell is underlain primarily by the Brennan Basin Member (Tdb) of
the Duchesne Formation and also by Quaternary glacial outwash deposits (Qgpb) in the
northern part of the cell. The Tdb formation consists of 1-2 meter thick discontinuous
fluvial sandstone lenses inter-fingered with dark green and purplish red siltstone and
shale (Bryant, 1992). Plate A-4 in Appendix A of this report contains geologic cross
sections of the IWM facility.

GeoStrata advanced four borings and excavated two test pits in the vicinity of the
proposed Landfill impoundment (Plate A-2) in an effort to characterize the geology of the
site. Bedrock consisted of thinly bedded varicolored sandstones, siltstones, and shale
(Plate B-1 through B-9).

Geostrata preformed backpressure permeability tests on a sample from test pit 1. The
sample was a slightly fractured tight sandstone. The permeability was 1.01x10-9 cm/sec.
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2.2.4 Ground Water

Four monitor wells have been installed in close proximity of the proposed landfill cell.
Plate A-5 shows the locations of the monitor wells. There is one up gradient well and
three down gradient monitoring wells. Water levels have been measured several times
and were measured most recently on May 7, 2014. Ground water elevation data are
included in table 2.2.4.a.
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Table 2.2.4.a
8/8/2013 | 9/11/2013 | 5/7/2014
Well
Surface Water Water Water
. Bottom . . .
Well No. | Elevation Elevation Elevation | Elevation | Elevation
ft ft ft ft
(f0) s (fy) (fy) (ft)
TW-1 6121.4 6101.0 6101.2 6101.2 6101.2
TW-2 6121.9 6103.9 DRY DRY DRY
MW 1 6122.1 6075.4 DRY DRY DRY
MW-3 6122.1 6035.7 NA NA 6083.5
MwW-4 6156.0 6109.6 NA NA 6124.1

Plates B-11 to B-16 shows the boring logs and completion details for each of the
monitoring wells. Plate A-2 and A-5 show the location these borings and monitoring
wells. Water elevation data collected on May 7, 2014 was used to determine the direction
of ground water flow at the subject site. Ground water flows to the south west towards
the Duchesne River (see Plate A-10). A geologic cross section of the proposed landfill
also identifies the elevation of the potentiometric surface of the groundwater (Plate A-4).

On May 7™ 2014 slug tests were performed in the field on wells MW-3 and MW-4 in
order to determine hydraulic conductivity and the Transmissivity of the aquifer. In order
to measure groundwater fluctuations a pressure transducer was lowered into the
monitoring well. Once water level and temperature readings stabilized a six ft. long PVC
slug filled with sand was submerged in each of the wells. The resultant fluctuations in
ground water levels were then measured at 15 second intervals by the pressure transducer.
To reduce the slug test data GeoStrata used the Bouwer and Rice method to determine the
hydraulic conductivity and Transmisivities of the aquifers (Bouwer, and Rice, 1976).
Table 2.2.4.b below shows the aquifer properties measured from wells MW-3 and MW-4.
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Table 2.2.4.b

5/7/2014

5/7/2014

Hydraulic

Transmissivity

Well No. conductivity
ft2/d
(ft/day) (fe2/day)
MW-3 0.0079 0.51
MW-4 0.033 2.2

Based on our finding of groundwater at the IWM facility, groundwater is measured as
being greater than 20 feet below the lowest portion of the proposed landfill. Plate A-4 of
this report contains geologic cross sections of the proposed landfill and identifies the
types of bedrock, soils and inferred elevations of ground water under the IWM facility.
The data used to create these cross sections was obtained from the geologic map (plate A-
3), subsurface exploration data (section 2.3.1) and ground water data provided in the table
above.

On May 7th, 2014 Groundwater samples were obtained from wells MW-3, and MW-4
and tested for several analytes, the results of which are included in table 2.2.4.c. It should
be noted that background water will formally be defined following the methodology
outlined in section 2.2.6 of this report. The preliminary groundwater data included in
table 2.2.4.c shows that water from MW-3 generally has higher concentrations of the
analytes tested with the exception of Iron, Nitrate, and Alkalinity. The TDS, sodium, and
chloride concentrations in MW-3 are higher than the concentrations found in MW-4,
The elevation of water in MW-3 is approximately 40 ft. lower than water in MW-4.

Table 2.2.4.c
well Iron Magnesiu Potassiu Sodium Alkalinit | Chloride Nitrate ('::I Sulfate TDS
(mg/L) m(mg/L) | m(mg/L) | (mg/L) | y(mg/L) | (mg/L) | (mg/L) Units) (mg/L) | (ppm)
MW-3 0.534 76.2 11.8 925 131 1720 0.732 7.96 183 3460
MW-4 8.76 38.7 4.47 115 220 74.4 0.0185 7.58 124 640

2.2.5 Surface Water

There are no surface waters at the site within 1 mile of the IWM facility. The closest
surface water locality is the Duchesne River approximately 2.6 miles to the southeast.
There are numerous ephemeral drainages that are identified near the facility. A map
locating these drainages is provided in Appendix A as plate A-7. Landfill related
activities are not expected to impact these drainages.
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2.2.6 Groundwater and Surface Water Monitoring Plan

Groundwater was encountered at the subject site in wells TW-1, MW-2, MW-3 and at
MW-4. The groundwater resides in alluvial aquifers overlying bedrock and permeable
sandstone beds within the bedrock. WM proposes to utilize MW-4 as an up gradient
monitoring well and that wells TW-1 and MW-3 be used as the down gradient monitoring
wells.  IWM proposes to sample groundwater from TW-1 and MW-3, MW-4
semiannually. Water will be analyzed for the following analytes as required in R315-
308-4:

e Heavy Metals including Antimony, Arsenic, Barium, Beryllium, Cadmium,
Chromium, Cobalt, Copper, Lead, Mercury, Nickel, Selenium, Silver, Thallium,
Vanadium, Zinc

e Inorganic Constituents including Ammonia, Carbonate/Bicarbonate, Calcium,
Chemical Oxygen Demand (COD), Chloride, Iron, Magnesium, Manganese,
Nitrate, pH, Potassium, Sodium, Sulfate, Total Dissolved Solids (TDS), Total
Organic Carbon (TOC)

e Gasoline Range Organics (Method SW-846 8260C)

As required in R315-308-2(8) IWM will use a statistical method for determining whether a
significant change has occurred as compared to background. In order to establish a
background range of groundwater constituents, at least three rounds of sampling prior to
landfill operations will occur at each monitoring well. Based on the sampling results for
each constituent the 95% upper confidence interval will be calculated and will assume
homoscedathicity. During operations of the landfill semiannual samples will be collected
and results of each constituent will be compared using a parametric analysis of variance. If
concentrations of a constituent are greater than the 95% confidence interval, it will be
considered and outlier and will be further evaluated to determine if it is a normal fluctuation
in the groundwater or if it is a result of possible leachate or other contaminated water from
the water disposal facility. A report of the data and outliers will be provided to the division
and an appropriate response will be determined.

There are no surface waters at the site within 1 mile of the IWM facility. The closest
surface water locality is the Duchesne River approximately 2.6 miles to the southeast.
There are numerous ephemeral drainages that are identified near the facility. A map
locating these drainages is provided in Appendix A as plate A-7. No landfill related
activities will impact these drainages.
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2.3

SLOPE STABILITY

2.3.1 Subsurface Investigation

As part of this investigation, subsurface soil conditions were explored by advancing six
borings in the area of the proposed land fill. Four borings were drilled at the top of the
landfill embankment/slope. Two additional borings were drilled at the site, one was
drilled at the toe of the embankment and one boring approximately 500 feet to the
southwest. These two borings were drilled to allow installation of monitor wells. The
boreholes were advanced to depths ranging from 16 to 48% feet below the existing site
grade. The approximate locations of the explorations are shown on the Exploration
Location Map, Plate A-2. Boring and test pit locations were selected to provide a
representative cross section of the subsurface soils conditions throughout the
embankments. Subsurface soil conditions as encountered in the explorations were logged
at the time of our investigation by a qualified geotechnical engineer and are presented on
the enclosed Borehole Logs, Plates B-1 to B-9 in Appendix B. A Key to USCS Soil
Symbols and Terminology is presented on Plate B-10.

The boreholes were advanced using a truck-mounted CME-75 hollow-stem auger drill
rig. Bulk soil samples were obtained in the borehole explorations using a standard 2-inch
diameter split spoon sampler as well as a 3-inch diameter California sampler, both of
which were driven 18 inches using an automatic hammer. All samples were transported to
our laboratory for testing to evaluate engineering properties of the various earth materials
observed. The soils were classified according to the Unified Soil Classification System
(USCS) by the Geotechnical Engineer. Classifications for the individual soil units are
shown on the attached Borehole Logs.

2.3.2 Laboratory Testing

Geotechnical laboratory tests were conducted on samples obtained during our field
investigation. The laboratory testing program was designed to evaluate the engineering
characteristics of onsite earth materials. Laboratory tests conducted during this
investigation include:

e Natural Moisture and Unit Weight

e Grain Size Distribution Analysis (ASTM D422)

e Atterberg Limits (ASTM D4318)

e Consolidated Undrained Triaxial Compression Test (ASTM D4767)
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Triaxial testing indicates that the embankment soils have an effective shear strength
consisting of an angle of internal friction of 33 to 34 degrees and a cohesion of 20 to 60
psf. The results of all laboratory tests are presented on the Borehole Logs in Appendix B
(Plates B-1 to B-6), the Laboratory Summary Table and the test result plates presented in
Appendix C (Plates C-1 to C-6).

2.3.3 Subsurface Conditions

Based on the explorations drilled at the site, the embankment material generally consists
of Silty SAND (SM) and Silty SAND with gravel (SM). Underlying the embankment
was Silty SAND (SM) and Sandy SILT (ML) overlying Sandstone bedrock. The
stratification lines shown on the enclosed boring logs represent an approximate boundary
between soil types. The actual in situ transition may be more gradual.

No groundwater was encountered in the six borings drilled for this investigation;
however, groundwater has been measured in Temporary well 1 at 23'% feet below the
existing grade. Given the depth of groundwater, we do not anticipate groundwater
adversely affecting the stability of the embankments/slopes of the landfill.

2.3.4 Pond Embankment Stability

GeoStrata has evaluated the stability of the proposed landfill cell embankments and
slopes using SLIDE, a computer application incorporating (among others) Bishop’s
Simplified Method of analysis. Calculations for stability were developed by searching for
the minimum factor of safety for a circular-type failure. Stability analyses were conducted
at two representative cross-sections drawn through the embankment/slope as shown on
Plate A-2. The inside landfill slopes were modeled with the landfill empty. The exterior
landfill slope at Profile A was modeled with the landfill empty of waste and with the
landfill full of waste. The waste was assumed to be near the top of the embankment. The
exterior slope at Profile B was not assessed due to the distance to the interior slope. The
stability of the embankments was assessed under static and pseudo static conditions. The
pseudo static condition is used to assess stability of slopes during seismic events. The
peak ground acceleration for the Maximum Credible Earthquake (MCE) was estimated
using the site’s approximate latitude and longitude and the United States Geological
Survey 2009 ground motion calculator version 5.1.0 which correlates the MCE to a 2
percent probability of exceedance in 50 years. Using this procedure the peak ground
acceleration is estimated to be 0.38g. In accordance with Hynes-Griffin (1984), half of
this value was used in our analyses. This methodology assumes that no greater than 3
meters of deformation will occur if the calculated factor of safety is greater than 1.0.
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2.4

The strength value for the embankment soils was based on the lower value obtained from
our laboratory testing, an angle of internal friction of 29 degrees and cohesion of 200 psf.
Bedrock was assumed to have a cohesive strength of 2,000 psf. The landfill waste
material was assumed to have an angle of internal friction of 20 degrees and a cohesion
value of 100 psf. Due to the depth of groundwater at the site (23% feet), groundwater
was assumed to have no influence in the stability analyses. We understand that the
landfill will incorporate a geosynthetic liner. We therefore assumed no seepage from the
landfill cell.

The results of our stability modeling indicate the following factors of safety for
embankment slope failure:

Stability Assessment Factor of Safety
Profile A - Exterior Slope Static 1.98
Profile A - Exterior Slope Pseudo Static 1.26
Profile A - Exterior Slope with Waste Static 1.98
Profile A - Exterior Slope with Waste Pseudo Static 1.26
Profile A - Interior Slope Static 2.22
Profile A - Interior Slope Pseudo Static 1.35
Profile B - Interior Slope Static 2.36
Profile B - Interior Slope Pseudo Static 1.42

Results of the slope stability modeling are presented in Appendix E as Plates E-3 to E-10
attached to this letter. Slopes with factors of safety greater than 1.5 and 1.1 for the static
and pseudo static conditions respectively are typically considered stable. As indicated
above the embankments have factors of safety for the static and pseudo static conditions
greater than 1.5 and 1.1, respectively. It is therefore our opinion that the existing
embankments are suitable for use for the planned landfill.

EMBANKMENT AND LINER CONSTRUCTION

As previously discussed the existing embankments and liner were constructed in 2011.
The quality of the construction of the embankments was documented and recorded by the
Civco Engineering, the original designer of the ponds. We have included their
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2.5

documentation of the construction of the embankment and liner in Appendix | of this
permit application. Also included in Appendix | is previous correspondence with the
Division regarding this construction data.

STORM WATER MANAGMENT

In order to minimize liquids admitted into the active areas of the landfill and run-off
waters from the active areas of the land fill as required by R315-303-3(c) and (d), the
landfill has been designed to prevent run-on of surface waters into the active landfill and
and control run-off waters from the active area of the landfill resulting from a maximum
flow of a 25-year storm. Potential run-on storm water is diverted around the existing
ponds. Run-off water from the landfill is diverted into the secondary containment pond that
has a capacity of over 2.5 million cubic feet. The total anticipated volume of run-off volume
of water in a 25 year storm event is approximately 5021 cubic feet. Calculations used to
estimate the 25 storm event volumes are included in this permit application in Appendix F.
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3.1

3.2

3.3

3.0 CLOSURE PLAN

CLOSURE SCHEDULE

The IWM landfill will be closed in a single operation that includes the final grading of the
waste material and the placement of the final cover. The expected duration of the land
fill operation is approximately 4 years at a 10% growth rate. Sixty days prior to the
expected final receipt of waste, IWM will notify the division of their intent to begin
closure operations. WM will begin its closure operations after the final receipt of waste
is obtained. It is anticipated that the closure operation will take place over an anticipated
duration of 90 to 120 days. During this period of time the landfill cell will be graded,
covered and surveyed. As-built plans will be generated for reference for the final
inspection by the division.

DESIGN OF FINAL COVER

The final cover plans are included in this permit application in Appendix F. The final
cover will consist of two soil layers and a geomembrane liner. The waste will be covered
with 24 inches of compacted soil with a permeability of 1x10-5 cm/sec. The compacted
soil will be overlain by a 40 MIL HDPE geomembrane liner. It is our opinion that soils
that meet the permeability criteria are readily available on site. The compacted soil and
geomembrane will work together to minimize the infiltration of water. This liner will
then be covered with 24 inches of topsoil to prevent erosion. The top soil layer will
consist of a minimum of 10% organics in the upper 6 inches of the topsoil layer. The
lower 18 inches of this layer will consist of native soils.

The final cover will be graded to no steeper than a 4:1 slope around the outer perimeter of
the landfill cell. The inner portion of the landfill will have a 2% slope starting from the
center of the landfill and sloping in all directions to the outer perimeter of the landfill cell.
To control the run-off of the final cover material, the topsoil layer will be seeded with
native grasses and will be reseeded as needed during the post closure phase of the landfill.

CAPACITY OF LANDFILL

The estimated capacity of the landfill cell up to the final cover is 152,000 cubic yards.
With an estimated dry density of 97.2 Ib/cu-ft. based on the assumption of half the waste
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being mixed with additional material, the landfill will have an estimated total of 259,000
tons of waste at the time of closure. A table with the projected life of at 0, 2, 3, 5, and 10
percent growth rate for the landfill is provided in appendix E as Plate E-1. The growth
rate is defined as the number of trucks delivered to the site on an average daily basis.
With an increase in the growth rate, the life of the landfill will be reduced.

3.4  FINAL INSPECTION

After the completion of the final cover, the final inspection of the landfill cell will be
conducted by officials from UDSHW. IWM will notify the division of the anticipated
date of completion and make arrangements for scheduling the inspection.
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40 POST CLOSURE CARE

Immediately after the completion of construction for the final cover of the landfill cell, the post
closure care plan will be implemented. As required in R315-302-3(5) the post closure care
activities will take place for 30 years or as long as the Director determines is necessary for the
facility or unit to become stabilized and to protect human health and the environment. A licensed
engineer with the state of Utah will direct the post-closure care of the facility and will provide
IWM with recommendations to properly maintain the landfill site and prevent any release of
harmful substances. The engineer will also provide the division with documentation if he
determines that the site is safe to reduce or discontinue site monitoring prior to the end of the 30
year period.

4.1

POST CLOSURE CARE PLANS
During the post closure period the following activities will take place:

Site Monitoring: Portions of the IWM facility is operated 24 hours a day 7 days a week.
IWM personnel will be onsite every day to monitor activities at the facility and restrict
access to the landfill. Access to the landfill will be restricted with fencing and locked
gates at the roadway entrance. Signs will be posted advising of the potential dangers
associated with the landfill. Only authorized personnel of IWM will have access to the
landfill site.

On a quarterly basis the landfill cover will be inspected to check for rutting and
depressions that could result in rapid erosion. If rutting or depressions in the cover are
identified they will be repaired by grading and seeding the surface. Slopes of the final
cover will also be inspected and maintained. IWM will insure that a 2% slope will be
maintained on the top of the cover and a 4:1 slope will be maintained around the
perimeter of the landfill.

Run-off water from the final cover will be directed into the existing drainages to the south
and east of the landfill. IWM will on a Quarterly basis inspect the run-off collection
system and ensure that they are properly diverting water into the existing storm water
drainages. Repairs will be made as needed.

Surface and Ground Water Monitoring: Samples will be collected of groundwater
from the monitoring wells on site. No samples of surface waters will be collected
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4.2

4.3

because there are no observed streams, springs or other surface waters at the site of the
proposed landfill. All sampling will be completed by a Utah certified groundwater
sampler. Sampling will take place every six months during the closure and post-closure
care period. The water will be field tested for pH, water temperature, and water
conductivity. Samples will also be collected for lab analysis, testing for heavy metals and
organic constituents will be conducted as required in R315-308-4. The results of the
water sample testing will be recorded and statistically analyzed for significant changes in
concentrations of constituents utilizing a parametric analysis of variance (ANOVA). If
significant changes are detected, then IWM will follow the guidelines in R315-308-2(13).

RECORD OF TITLE, LAND USE, ZONING

The Duchesne County Recorder will be notified during the closure period of the
completion of the disposal site. The county recorder will be provided with documentation
and plats of the location of the disposal site. Notification of the closure, and location of
the land fill will also be sent to the county recorder and zoning changes will be made if
necessary. Documentation of the history of the landfill will permanently appended to the
title of record and land use restrictions will be put in place.

POST CLOSURE CONTACTS

The point of contact during the post closure care period for this facility is JT Martin. His
contact information is provided below:

JT Martin
90 S 400 W STE 360
Salt Lake City, UT 84101

Telephone: 801-456-4140
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5.1

5.2

5.0 FINANCIAL ASSURANCES

CLOSURE COSTS

The IWM landfill is planned to close in a single operation when the waste reaches final
design grade. The closure costs for the IWM landfill are based on the cost to construct
the final cover. The final cover construction is to include the placement and grading of
the 24 inch clay cover, HDPE liner installation, 24 inch topsoil layer and seeding of
topsoil. Detailed financial assurance costs are presented in Appendix H of this permit
application.

POST CLOSURE CARE COSTS

Post closure care of inactive sections of the landfill will consist of maintaining the
integrity of the final and vegetative covers. Any areas subject to erosion will be corrected
and appropriate measures will be implemented to identify and eliminate the run on
source. No active or technical devices are proposed for at the IWM E&P Landfill. Best
management practices will be implemented to minimize the infiltration and assure the
integrity of the run-on/run-off system. Evaluation of the system will be made during the
quarterly inspections and corrective measures if any will be implemented. All run-on and
run-off from events smaller than the 25 year storm will be controlled through drainage
design.

Leachate collection devices are proposed for the facility. The closed landfill will be
inspected as part of the quarterly reviews performed by the landfill operator. The closed
landfill will also be inspected as a part of the in-depth annual inspection. Any deficiencies
will be repaired as soon as practical. For those failures which jeopardize the
environmental integrity of the facility or permit, the uncontrolled infiltration of significant
amounts of moisture, corrective measures will be initiated immediately.

Ground water monitoring is also proposed for the post closure care. Ground water will be
sampled biannually and tested for the listed constituents provided in section 2.2.6 of this
report. The results of this testing will be included in the in-depth annual inspections
report.
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5.3

Post closure care costs are estimated by the cost of maintaining the previously described
activities for a 30 year period. A detailed financial assurance cost is provided in Appendix
H.

FINANCIAL ASSURANCE

This section of the permit describes compliance with Subsection R315-309, Financial
Assurance of the Administrative Rules for Solid Waste Permitting and Management. Cost
estimates consider the most expensive option during the period and are based on in house
personnel performing closure and post closure care.

The IWM team complies with financial assurance test requirements for private entities
based on 1) acceptable bond ratings, 2) financial statements prepared in conformity with
generally accepted accounting principles for private entities audited by independent
CPA’s
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Modified California Sampler

NOTES:

Plate
B-2

WATER LEVEL
- MEASURED \/- ESTIMATED




LOG OF BORING - PLATE (B) BORING LOGS.GPJ GEOSTRATA.GDT 2/24/14

. BORING NO:
[ | STARTED: 725113 Egﬁ%%ﬁtlege\r)vn?itter Management GeoStrata Rep: 1. Mattson B 2
< | COMPLETED:  7/25/13 RigType:  CME75 -
A Duchesne, UT Boring Type:  Hollow Stem
BACKFILLED: 7/25/13 Project Number  751-013 Auger Sheet 2 of 2
DEPTH o - LOCATION < Moisture Content
o © O| STATION OFFSET ELEVATION ol =28 and
g j =] e 218 o % Atterberg Limits
n m| < 8 O ESECINE g E
& a2l 2 |nE Z | Q| E| |2 |Plastic Moisture Liquid
= g = & = E 2 IR i 5 | Limit ~ Content  Limit
> =] 2| 8|32
=|E|2|=| 2 |Z5| MATERIAL DESCRIPTION | N | n+| sprBowcount |z | 3| 2| E(Z
25 G| = ‘ U =)} 102030405060708090 | & =| & A~ 102030405060708090
. ->< 29 33
9_
] 30— VT e e 1 R el reles e el
ML | Sandy SILT - red-brown to brown, very
] moist, organics throughout
4 28 23 .8(20.7/61.7) 19 2 |-
104 |
1 354 TR T T T
7 BEDROCK; Sandstone - tan to brown,
i very moist, interbedded layers of
114 7 greyish blue Mudstone, likely Tdb 37| 37
] (Brennan Basin Member of the
i 40 Duchesne River Fromation)
1 4 Bottom of Boring @ 37 Feet
124
1 40+
13+
7 45+
149 4
154

N - OBSERVED UNCORRECTED BLOW COUNT

N* - CORRECTED N1(60) EQUIVALENT SPT BLOW COUNT

nAA(lvul‘-u

Copyright (¢) 2014, GeoStrata

SAMPLE TYPE

Y-
H— GRAB SAMPLE

Modified California Sampler

N- 2" 0.D./1.38" LD. SPLIT SPOON SAMPLER
N-3"0.D./2.48" 1L.D. SAMPLER
3" O.D. THIN-WALLED SHELBY SAMPLER

NOTES:

Plate
B-3

WATER LEVEL
- MEASURED \/- ESTIMATED




LOG OF BORING - PLATE (B) BORING LOGS.GPJ GEOSTRATA.GDT 2/24/14

. BORING NO:
[ | STARTED: 725113 Eggg’rfﬁtlege\r)vn?fr Management GeoStrata Rep: 1. Mattson B 3
< | COMPLETED:  7/25/13 RigType: ~ CME75 -
A Duchesne, UT Boring Type:  Hollow Stem
BACKFILLED:  7/25/13 Project Number ~ 751-013 Auger Sheet Tof 1
DEPTH o - LOCATION < Moisture Content
o © O| STATION OFFSET ELEVATION ol =28 and
g j =] e 218 o % Atterberg Limits
v L3 = |35 =8| 25|23
& Al 8 |aE Z ‘E | £ |5.|Plastic Moisture Liquid
S8l E |22 5| 8l 222 Lmit C Limi
E m | = E & |E 2 21 £|3|3 imit ‘ontent imit
=| 2 |2|2| 2 |Z3| MATERIAL DESCRIPTION | N | ~*| sprBLOwCOUNT | 2| 2| 2| 5|2
04 o %|B| O |BO 102030405060708090 | & =| & A~ 102030405060708090
_ FILL; Silty SAND - red-brown, moist, R R
- loose to medium dense
1 1 21
1 1 - minor organics and small sandstone
- chunks
. 14 2(32.8
] 16
2_
] 42
- - loose
] 9
371
] 11 3[375
4 16
: | TopsomL. ]
B BEDROCK; Sandstone - red-brown,
41 moist, weathered, likely Tdb 30
] (Brennan Basin Member of the
4 -— Duchesne River Fromation)
5_
1 4 Bottom of Boring @ 16 Feet
6_
1 20+
74 4

N - OBSERVED UNCORRECTED BLOW COUNT

N* - CORRECTED N1(60) EQUIVALENT SPT BLOW COUNT

CanClvala

Copyright (¢) 2014, GeoStrata

SAMPLE TYPE

Y-
H— GRAB SAMPLE

Modified California Sampler

N- 2" 0.D./1.38" LD. SPLIT SPOON SAMPLER
N-3"0.D./2.48" 1L.D. SAMPLER
3" O.D. THIN-WALLED SHELBY SAMPLER

NOTES:

Plate
B-4

WATER LEVEL
- MEASURED \/- ESTIMATED




LOG OF BORING - PLATE (B) BORING LOGS.GPJ GEOSTRATA.GDT 2/24/14

. BORING NO:
[ | STARTED: 725113 Eggg’rfﬁtlege\r)vn?fr Management GeoStrata Rep: 1. Mattson B 4
< | COMPLETED:  7/25/13 RigType:  CME75 -
A Duchesne, UT Boring Type:  Hollow Stem
BACKFILLED: 7/25/13 Project Number  751-013 Auger Sheet 1 of 1
DEPTH o - LOCATION < Moisture Content
o © O| STATION OFFSET ELEVATION ol =28 and
g j =] e 218 o % Atterberg Limits
n m| < 8 O ESECINE g E
-7 al= < T Z | 9| & E|Z |Plastic Moisture Liquid
o o~ a5 =} o a2 S
= g = = = E 2 3| 2| g| |35 Limit Content ~ Limit
z| Q5|2
=|E|Z| 2| 2 |23| MATERIAL DESCRIPTION | N | n+| sererowcount |z | £| 2| 5|2
04 o s B O |50 102030405060708090 | & =| & A~ 102030405060708090
_ FILL; Silty SAND - red-brown, moist, O o
R loose :
1 1 20 39 "
1 11 - gravel up to 1/2" in diameter
= 54| 78 1229 7.7
i 32| 50 40.8
E - tan to brown, moist, medium dense to
24 dense, pieces of tan sandstone Do
] throughout 70 86 - -127.4] 6.7
- - grey and tan pieces of mudstone
] 21 30
311 ]
1 Silty SAND - red-brown, moist, :
] medium dense, roots : -
i 50-5| 100+ “Y110.0| 4.0(27.2
44 41 52
] |~ | BEDROCK; Mudstone - black to dark |
i grey, highly weathered, thin layers of : :
41 sandstone throughout, likely Tdb 50-4| 100 |- 21.0/10.6
] (Brennan Basin Member of the
i g1 Duchesne River Fromation)
5 :
- >< 94 | 100 |-
i Bottom of Boring @ 18 Feet
6_
1 20+
74 4

N - OBSERVED UNCORRECTED BLOW COUNT

N* - CORRECTED N1(60) EQUIVALENT SPT BLOW COUNT

CanClvala

Copyright (¢) 2014, GeoStrata

SAMPLE TYPE

Y-
H— GRAB SAMPLE

Modified California Sampler

N- 2" 0.D./1.38" LD. SPLIT SPOON SAMPLER
N-3"0.D./2.48" 1L.D. SAMPLER
3" O.D. THIN-WALLED SHELBY SAMPLER

NOTES:

Plate
B-5

WATER LEVEL
- MEASURED \/- ESTIMATED




LOG OF BORING - PLATE (B) BORING LOGS.GPJ GEOSTRATA.GDT 2/24/14

. ORING NO:
[ | STARTED: 725113 Eggg’rfﬁtlege\r)vn?fr Management GeoStrata Rep: 1. Mattson BORIN 113 5
< | COMPLETED: 712513 RigType:  CME75 -
A Duchesne, UT Boring Type:  Hollow Stem
BACKFILLED: 7/25/13 Project Number  751-013 Auger Sheet 1 of 2
DEPTH o - LOCATION < Moisture Content
al S Q| STATION OFFSET ELEVATION ol =28 and
g j =] e 218 o % Atterberg Limits
n m| < 8 O ES IR
& a2l 2 |nE Z | Q| E E |72 |Plastic Moisture Liquid
= g = & = E 2 IR i 5 | Limit ~ Content ~ Limit
> =] Z| 8| 2|5
=|E|2| 2| £ |Z5| MATERIAL DESCRIPTION | N | n+| serrowcount |z | | 2| &(2
04 o G| Z| C |50 102030405060708090 | < Z| & A~ 102030405060708090
4 FILL; Silty SAND with gravel - slightly ooron o
E moist, dense :
1 >< 64 | 100| °
] |~ | BEDROCK; Mudstone - green to dark | ; :
1 3 E grey, weathered, thin layers of 504 | 100| T @107 95
E sandstone, likely Tdb (Brennan Basin :
1A Member of the Duchesne River T
2] Fromation) :
17 503| 100] e
37 104+ :
] N 50-4| 100 : © @01614
1 [ '~ | BEDROCK; Mudstone - tan to brown, | :
1 ] thin black layers H
P i
A |
- '~ | BEDROCK; Mudstone - dark grey, | § §
1 thin interbedded layers of tan e B
6 silt/sand : :
21
: /<< N S N
N - OBSERVED UNCORRECTED BLOW COUNT N* - CORRECTED N1(60) EQUIVALENT SPT BLOW COUNT
SAMPLE TYPE NOTES:
X-2" 0.D./1.38" 1.D. SPLIT SPOON SAMPLER Plate
- Cs 3 M- 3" 0.D./2.48" LD. SAMPLER
1 =Yo MAEFSE | ] 3" 0D. THIN-WALLED SHELBY SAMPLER B 6
(- GRAB SAMPLE -
) |- Modified California Sampler WATER LEVEL
Copyright (¢) 2014, GeoStrata _MEASURED y_ ESTIMATED




LOG OF BORING - PLATE (B) BORING LOGS.GPJ GEOSTRATA.GDT 2/24/14

. ORING NO:
[ | STARTED: 725113 Egﬁ%%ﬁtlege\r)vn?itter Management GeoStrata Rep: 1. Mattson BORIN 113 5
< | COMPLETED: 725113 RigType:  CMET5 -
A Duchesne, UT Boring Type:  Hollow Stem
BACKFILLED: 7/25/13 Project Number  751-013 Auger Sheet 2 of 2
DEPTH o - LOCATION < Moisture Content
o © Q| STATION OFFSET ELEVATION | 2|8 and
2 j d[:: 2| 8 < % Atterberg Limits
%) m| < 80 = S| 2lElE
% Rl Y N Z % g £ . |Plastic Moisture Liquid
& £ |2 & z E% 2| 5|z i 5| Limit  Content  Limit
> = Z| 8| 2|5
=| £ |2|<| 2 |25| MATERIAL DESCRIPTION N | N*| SPTBLOWCOUNT |z |Z| 5| %3
51” 2| G |50 102030405060708090 | 2 | =| & | 5|~ 102030405060708090
4 - small white crystals in sample oot o
1 ] 50-5| 100 :
8_ —
9
1 305 ;
i >< 50-3| 100 :
104 |
1 35—
] 503 | 100 :
TE
12
4 404+— :
1 >< 50-5| 100 :
13
7 45—
14- >< 50-4| 100 :
1 7 Bottom of Boring @ 46.5 Feet
154
N - OBSERVED UNCORRECTED BLOW COUNT N* - CORRECTED N1(60) EQUIVALENT SPT BLOW COUNT
SAMPLE TYPE NOTES:
X-2" 0.D./1.38" LD. SPLIT SPOON SAMPLER Plate
p (I- l M- 3" 0.D./2.48" 1.D. SAMPLER
L 1=-Yo) ¥ o] "I [/- 3" O.D. THIN-WALLED SHELBY SAMPLER B 7
' (- GRAB SAMPLE -
) |- Modified California Sampler 'WATER LEVEL
Copyright (¢) 2014, GeoStrata _ MEASURED y_ ESTIMATED




LOG OF BORING - PLATE (B) BORING LOGS.GPJ GEOSTRATA.GDT 2/24/14

| STARTED: 725113 Integrated Water Management GeoStrata Rep: 1. Mattson BORING NO:
< COMPLETED:  7/25/13 Landfill Permit RigTyp:  CME75 B -6
A Duchesne, UT Boring Type:  Hollow Stem
BACKFILLED: 7/25/13 Project Number  751-013 Auger Sheet 1 of 2
DEPTH o - LOCATION < Moisture Content
o © O| STATION OFFSET ELEVATION ol =28 and
g j =] e 218 o % Atterberg Limits
z =G 2 S Z 3 £ E E . . .
& M S ok Z | | E|5|=|Plastic Moisture Liquid
& £ |2 & z E 2 2 5| 2| < |%g|Limit Content Limit
= =] Z| 8|5|%8
=|E|Z| 2| 2 |23| MATERIAL DESCRIPTION | N | n+| serBrowcount |z | £| 2| 5|2
04 o %|B| O |BO 102030405060708090 | & EIREE 102030405060708090
i o] SM| - Silty SAND - red-brown, slightly N I
E moist, very loose
1 ] _>< 5
1 | Clayey SAND - red-brown, slightly ~ |
1 moist, loose, roots and organics 13
] throughout
2_
] | Silty SAND - red-brown, slightly |
- moist, very loose, small pieces of 8
] sandstone
3,
i 34
a4
1 154+ . " .
7 - interbedded 1" layers of Silty SAND
] and Sandy Lean CLAY 11
5 L\
6
1 20— .
i - minor gravel
; N o
.
N - OBSERVED UNCORRECTED BLOW COUNT N* - CORRECTED N1(60) EQUIVALENT SPT BLOW COUNT
SAMPLE TYPE NOTES:
X-2" 0.D./1.38" LD. SPLIT SPOON SAMPLER Plate
p c i ‘ M- 3" 0.D./2.48" 1.D. SAMPLER
L T-Yo) Mo SR | []-3" 0D THIN-WALLED SHELBY SAMPLER B-8§
(- GRAB SAMPLE -
) |- Modified California Sampler WATER LEVEL
Copyright (¢) 2014, GeoStrata _MEASURED y_ ESTIMATED




STARTED:  7125/13 Integrated Water Management BORING NO:

= GeoStrata Rep: J. Mattson
= - 0
g COMPLETED:  7/25/13 %?;é%g;lngeﬁn%lt Elg'Typ;: ENIIIE 75Sl B_6
s oring Type: ollow Stem
BACKFILLED: 7/25/13 Project Number  751-013 Auger Sheet 2 of 2
DEPTH o - LOCATION < Moisture Content
ol S O| STATION OFFSET ELEVATION ol =28 and
g j g e 218 o % Atterberg Limits
%] Ll < 50 ESEEIEIRE
& Al Q |aE Z || E E |72 |Plastic Moisture Liquid
Ele |28 E 22 g | &| 2|2 |E|Limit Content Limit
2 BIEE 5 B2 ol 2| 528
| E |2 Z| & |25| MATERIAL DESCRIPTION | N | N+ | SPTBLOWCOUNT | 2| 2| 5| &3
25 2] ‘ U =1&) 102030405060708090 | & EIREE 102030405060708090

1 25 | 40
8_ —
9_

71 304 A S NS ST = —

SC | Clayey SAND - red-brown, moist,

] medium dense, roots and organics 13 16

i throughout
10

SM | Silty SAND - red-brown, wet, medium 25 37

IIIIIIIIITIIIIIIIII
.9
>

LOG OF BORING - PLATE (B) BORING LOGS.GPJ GEOSTRATA.GDT 2/24/14

dense
124 SR
4 404 2 "________. ____________
i BEDROCK; Mudstone - grey to green, :
E white and orange mottling, likely Tdb |50.5 | 100] :
7 (Brennan Basin Member of the e
] — Duchesne River Fromation)
13-
7 45—
143 >< 50-1] 100 :
] _>< 50-0| 100} :
15—_ 7 Bottom of Boring @ 48.5 Feet
N - OBSERVED UNCORRECTED BLOW COUNT N* - CORRECTED N1(60) EQUIVALENT SPT BLOW COUNT
SAMPLE TYPE NOTES:
X-2" 0.D./1.38" LD. SPLIT SPOON SAMPLER Plate
p c i ‘ M- 3" 0.D./2.48" 1.D. SAMPLER
L 1=-Yo) ¥ g | ‘ #a | [/ 3" 0.D. THIN-WALLED SHELBY SAMPLER B 9
(- GRAB SAMPLE -
) |- Modified California Sampler WATER LEVEL
Copyright (¢) 2014, GeoStrata _MEASURED y_ ESTIMATED




UNIFIED SOIL CLASSIFICATION SYSTEM

TYPICAL
MAICR DIVISIONS DESCRIFTIONS LOG KEY SYMBOLS
WELL-GRADED GRAVELS, GRAVEL-SAND
GRAVELS CLEAN GRAVELS MIXTURES WITH LUITTLE OR NO FINES BORING TEST-PIT
OR NOFINES POORCYIRADED SIOG/ELY. GIAVEL JAMD) SAMPLE LOCATION SAMPLE LOCATION
(Mora than half of MIXTURES WITH LITTLE OR NO FINES
s larger than SILTY GRAVELS, GRAVEL-SILT-SAND
COARSE Ao Slond) GRAVELS MIXTURES
WITH OVER
ng:u@ 12% FINES CLAYEY GRAVELS, GRAVEL-SAND-CLAY W  WATERLEVEL Y/  WATER LEVEL
MIXTURES — (level after completion) ot (level where first encountered)
(Mora than half
of mastedsl
I lorgor then CLEAN SANDS 'WELL-GRADED SANDS, SAND-GRAVEL
o $200 siovo) 'WITH LTTLE MIXTURES WITH LITTLE OR NO FINES
SANDS ORMOERED POORLY-GRADED SANDS, SAND-GRAVEL CEMENTATION
(Mora than half o MIXTURES WITH LITTLE OR NO FINES DESCRIPTION DESCRIPTION
coarse fracton SILTY SANDS, SAND-GRAVELSILT WEAKELY CRUMBLES OR BREAKS WITH HANDLING OR SLIGHT FINGER PRESSURE
is smaller than MIXTURES
the 14 sinve) SANDS WITH MODERATELY CRUMBLES OR BREAKS WITH CONSIDERABLE FINGEIR PRESSURE
OVER 12% FINES
(hnatl, STRONGLY WILL NOT CRUMBLE OR BREAK WITH FINGER PRESSIURE
SAND-GRAVEL-CLAY MIXTURES
INORGANIC SLTS & VERY FINE SANDS, OTHER TESTS KEY
SILTY OR CLAYEY FINE SANDS,
c CONSOLIDATION SA SIEVE ANAL YSIS
SILTS AND CLAYS mnm&n#%nmv‘?gf"ugw;‘g MEDIUM A ATT DS SHEAR
Lk, . " uc UNCONFINED COMPRESSION T TRIAXIAL,
— [Uiquid Imit lees than 50) SANDY GLAYS, SILTY CLAYS, LEAN CLAYS 5 SOLUBILITY R RESISTVITY
GRAINED ORGANIC SILTS & ORGANIC SILTY CLAYS K RV
SOILs OF LOW PLASTICITY CEBR | CALIFORNIA BEARING RATIO SU SOLUBLE: SULFATES
COMP| MOISTURE/DENSITY RELATIONSHIP PM PERMEABILITY
INORGANIC SILTS, MICACEOUS OR A5 YL | | PERMEAI
'"ad‘r:'::" DIAIUW\GEOL;&HNE SAND ORSILT cl CALIFORNIA IMPACT =200 | % FINER THAN #200
s mmaliar fan SILTS AND CLAYS COL | COLLAPSE POTENTIAL Gs SPECIFIC; GRAVITY
the #200 siave) INORGANIC CLAYS OF HIGH PLASTIGITY, 86 | SHRINK SWELL SL WELL L OAD
{Liquid mit graaier than 50) FAT CLAYS
ORGANIC CLAYS & ORGANIC SILTS
OF MEDIUM-TO-HIGH PLASTICITY
MODIFIERS
PEAT, HUMUS, SWAMP SOILS DESCRIPTION %
O R PT | WITH HIGH ORGANIC CONTENTS
RACE <5
SOME 5-12
WITH »12
MOISTURE CONTENT
DESCRIFTION FIELD TEST GENERAL NOTES
1. Lines separating sirata on the logs represent approximate boundsaries only.
DRY ABSENCE OF MOISTURE, DUSTY, DRY TO THE TOUCH Actual transttons may be gradual.
MOiST DAMP BUT NO VISIBLE WATER 2. No warranty is provided as fo the continuity of soil conditions between
WET VISIBLE FREE WATER, USUALLY SOIL BELOW WATER TABLE individual sample locations.
STRATIFICATION 3. Logs represent general soil conditions observed at the point of exploration
DESCRIPTION THICKNESS| [DESCRIPTION THICKNESS on the date indicated.
4. In general, Unified Scil Classification designations presented on the logs
SEAM 18- 172" OCCASIONAL | ONE OR LESS PER FOOT OF THICKNESS
were evaluated by visual methods only. Therefore, actual designations (hased
LAYER 12-12" FREQUENT | MORE THAN ONE PER FOOT OF THICKNESS o v tests) may vary.
APPARENT / RELATIVE DENSITY - COARSE-GRAINED SOIL
MODIFIED CA. CALIFORNIA RELATIVE
APPARENT SPT SAMPLER SAMPLER DENSITY FIELD TEST
DENSITY (Biowaity (blowe/R) {olows/f) (%)
VERY LOOSE <4 <4 < 0-15 | EASILY PENETRATED WITH 1/2-INCH REINFORCING ROD PUSHED BY HAND
LOOSE 4-10 5-12 5-15 15-35 | DIFFICULT TO PENETRATE WITH 1/2-INCH REINFORCING ROD PUSHED BY HAND
MEDIUM DENSE( 10-30 12-35 15-40 35-65 | EASILY PENETRATED A FOOT WITH 172-INCH REINFORCING ROD DRIVEN WITH 6-LB HAMMER
DENSE 30- 50 35 - 80 40-70 85-85 | DIFFICULT TO PENETRATED A FOOT WITH 1/72-INCH REINFORCING ROD DRIVEN WITH 5-LB HAMMER
VERY DENSE >50 >80 >70 85-100 | PENETRATED ONLY A FEW INCHES WITH 1/24NCH REINFORCING ROD DRIVEN WITH 5-LEi HAMMER
CONSISTENCY - TORVANE POCKET
FINE-GRAINED SOIL PENETROMETER FIELD TEST
S—— SPT UNTRAINED UNCONFINED
CONS| (blows/) (=)
EASILY PENETRATED SEVERAL INCHES BY THUMB. EXUDES BETWEEN THUMB AND
VERY SOFT <2 <0.125 <0.25 FINGERS WHEN SQUEEZED BY HAND.
SOFT 2.4 0.125-0.25 025-0.5 EASILY PENETRATED ONE INCH BY THUMB. MOLDED BY LIGHT FINGER PRESSURE.
PENETRATED OVER 1/2 INGH BY THUMB WITH MODERATE EFFORT. MOLDED BY STRONG
MEDIUM STIFF 4-8 025-0.5 05-1.0 FINGER PRESSURE.
STIFF 8-15 05-1.0 1.0-2.0 INDENTED ABOUT 1/2 INCH BY THUMB BUT PENETRATED ONLY WITH GREAT EFFORT.
VERY STIFF 15- 30 10-20 20-40 READILY INDENTED BY THUMBNALL.
HARD >30 >20 >4.0 INDENTED WITH DIFFICULTY BY THUMBNAIL.

AP § THPNY

Copyright GeoStrata , 2013

Soil Symbols Description Key

Integrated Water Management
Landfill Permit

Duchesne, UT

Project Number: 751-013

Plate
B-10




WELL_PLATE BORING LOGS.GPJ IGES.GDT 2/25/14

\ Copyright (c) 2014

m | STARTED: 725/13 Integrated Water Management GeoStrata Rep:J. Mattson BORING NO:
> Landfill Permit RigTyp:  CME75
< | COMPLETED:  7/25/13 an W-
A Duchesne, UT M 1
BACKFILLED:  7/25/13 Project Number  751-013 Sheet 1 of 1
DEPTH LOCATION Moisture Content
NORTHING EASTING ELEVATION and
O Atterberg Limits
%) . <0
% m ES Plastic Moisture Liquid
& 5 = Limit Content Limit
=9
=52 zE WELL DESCRIPTION
04 o2 © 102030405060708090
. 2.5 inch OD well casing. ; e
14
1 5
23 ]
37 104
44 1
315
59
63 20-
73 -
3 25
83 ]
7 30-
104
7 354
114 1
123
3 40
139
3 45
149 -
§ i Bottom of Boring @ 46.5 Feet
159 7
S
SAMPLE TYPE NOTES: 20 :
" " 10-20 Pipe
K-2" 0.D/1.38" LD. SPLIT SPOON SAMPLER | Cuttings Bentonite SilicaSand oy Cap Plate
p ( & & H- 3.25" 0.D./2.42" LD. U SAMPLER =
-2 A MO WM | [/ 3"0.D. THIN-WALLED SHELBY SAMPLER I] B 11
[[l- GRAB SAMPLE =
|- Modified California Sampler WATER LEVEL
W - MEASURED  \/- ESTIMATED




WELL_PLATE BORING LOGS.GPJ IGES.GDT 2/25/14

CanClvala

\ Copyright (c) 2014

M- 3.25" 0.D./2.42" 1.D. U SAMPLER
3" O.D. THIN-WALLED SHELBY SAMPLER

-
[[l- GRAB SAMPLE
8

Modified California Sampler

i1
WATER LEVEL
W - MEASURED  \/- ESTIMATED

m | STARTED: 725/13 Integrated Water Management GeoStrata Rep:J. Mattson BORING NO:
> Landfill Permit RigTyp:  CME75
< | COMPLETED: 7/25/13 an W -
A Duchesne, UT M 2
BACKFILLED: 7/25/13 Project Number  751-013 Sheet 1 of 1
DEPTH LOCATION Moisture Content
NORTHING EASTING ELEVATION and
O Atterberg Limits
%) n <0 - - —
% m = 8 Plastic Moisture Liquid
g 5|2 E = Limit Content Limit
&) =<3
=52 zE WELL DESCRIPTION
P P 102030405060708090
. 2.5 inch OD well casing. ; e
14
1 5
23 ]
37 104
44 1
315
59
63 20-
794
3 25
83 ]
73 307
104
3 35
11 1
123
3 40
134 |
3 45
149 A
E Bottom of Boring @ 45.8 Feet
154 7
S
SAMPLE TYPE NOTES: 20 .
" " 10-20 Pipe
K-2" 0.D/1.38" LD. SPLIT SPOON SAMPLER | Cuttings Bentonite SilicaSand oy Cap Plate

B-12




WELL_PLATE BORING LOGS.GPJ IGES.GDT 2/25/14

nantlvu*u

\ Copyright (c) 2014

M- 3.25" 0.D./2.42" 1D. U SAMPLER

[/- 3" 0.D. THIN-WALLED SHELBY SAMPLER
[[l- GRAB SAMPLE

ﬂ— Modified California Sampler

WATER LEVEL

W - MEASURED  \/- ESTIMATED

i | STARTED: Integrated Water Management GeoStrata Rep: BORING NO:
& Landfill Permit Rig Type:
< | COMPLETED: an VV -
A Duchesne, UT T 1
BACKFILLED: Project Number ~ 751-013 Sheet 1 of 1
DEPTH LOCATION Moisture Content
NORTHING EASTING ELEVATION and
O Atterberg Limits
%) . <Q
% m < S Plastic Moisture Liquid
= 5 = Limit Content Limit
<3
=52 zE WELL DESCRIPTION
| < © 102030405060708090
04 0 01203020060 70309
E 2 inch OD Well Casing
14
15
24 : —
33 104
44 1
315
59
63 20-
74 A
. i .
7 25 Bottom of Boring @ 23.8 Feet
83 ]
973 304
104 A
3 35
114 T
129
3 40
134
3 45
149 -
154 7
S
SAMPLE TYPE NOTES: 20 :
" " 10-20 Pipe
K-2" 0.D/1.38" LD. SPLIT SPOON SAMPLER | Cutings Bentonite  Silica Sand oo, Cap Plate

B-13




WELL_PLATE BORING LOGS.GPJ IGES.GDT 2/25/14

nantlvu*u

\ Copyright (c) 2014

M- 3.25" 0.D./2.42" 1D. U SAMPLER

[/- 3" 0.D. THIN-WALLED SHELBY SAMPLER
[[l- GRAB SAMPLE

ﬂ— Modified California Sampler

WATER LEVEL

W - MEASURED  \/- ESTIMATED

i | STARTED: Integrated Water Management GeoStrata Rep: BORING NO:
& Landfill Permit Rig Type:
< | COMPLETED: an W -
A Duchesne, UT T 2
BACKFILLED: Project Number ~ 751-013 Sheet 1 of 1
DEPTH LOCATION Moisture Content
NORTHING EASTING ELEVATION and
O Atterberg Limits
%) . <Q
% m < S Plastic Moisture Liquid
g 5|2 E = Limit Content Limit
<
=52 zE WELL DESCRIPTION
| < © 102030405060708090
07 0O+ N IEIEE
E 2 inch OD Well Casing
14 7
R
24 : —
33 104
44 7
315
59
63 20-
79 A
] _ . —
3 257 Bottom of Boring @ 24 Feet
84 7
7 30-
1094 4
3 35
114 T
129
3 40+
134
3 451
149 -
154 7
S
SAMPLE TYPE NOTES: 20 :
" " 10-20 Pipe
K-2" 0.D/1.38" LD. SPLIT SPOON SAMPLER | Cutings Bentonite  Silica Sand oo, Cap Plate

B-14




WELL DESCRIPTION BORING LOGS.GPJ IGES.GDT 5/15/14

. 1 1 WEI O:
g | STARTED swis | Landiit Bermit IGES Rep: M. Vorkink LLR/I 3
< COMPLETED: 5/1/14 Rig Type: Mobile Drill VV -
A Duchesne, UT Boring Type: ODEX
BACKFILLED: 5/1/14 Project Number  751-013 Sheet 1 of 1
DEPTH ” o - LOCATION < Moisture Content
) Q O | NORTHING EASTING ELEVATION ol =28 and
= j =] e 218 o % Atterberg Limits
) wl S < 8 @) = 3 E g e - - —
& M % S | ak % | 5| E|-5|%|Plastic Moisture Liquid
E g2 = |22 2| &| 2| 3|5 |timit Content Limit
=0 < = Z| 8| 2|2
=|E |2 28 |2 |25 MATERIAL DESCRIPTION | SPTBLOWCOUNT | 2 | £ 5| 2|2
04 04 2} — o 102030405060708090 A=~ 102030405060708090
- FILL; Silty SAND with gravel - slightly moist, |- O L P R O N
1 ] dense
it B |~ | SANDSTONE -yellow brown
2 ] . .
3-5 109 11 |- MUDSTONE - Alternating layers of tan o
44 - ] grey mudstone and sandstone.
E 154
53 7 1t
63207 I |1 SANDSTONE -yellow towhite ~ —~ ~
g 259 [ 1)
1 |1 |'[= 7 ~ | MODSTONE - Alternating layers of grey, red
04 30_‘ ] 1.. ] and white sandstone and mudstone.
105 1 [ =4
112357 |
12‘% 40_: 7
133 1 ]
14397 —
15 50 N e
- 15X SILTSTONE - grey
16- ] X ox
— B X X
172557 1%
] x x
18- 60—_ ~:§_§___ ___________________
- — ] MUDSTONE - grey, occasional thin beds of
19 - ] red siltstone
203657 =
I E _
70+ L
223 1 =0T
233757 ]
24- 80—: _i :_ B
- N MUDSTONE - grey to brown, minor amount
257 ] T of water.
268851 el Tl |
27 - 90 ] Bottom of Boring @ 86 Feet
283 7
29595+
302 1

N - OBSERVED UNCORRECTED BLOW COUNT

* N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT

CanClvala

__ Copyright (¢) 2014, IGES, INC.

SAMPLE TYPE
N-3"0.D./2.42" 1D. U SAMPLER

?
(- GRAB SAMPLE
[d- Modified California Sampler

X- 2" 0.D./1.38 LD. SPLIT SPOON SAMPLER

- 3" O.D. THIN-WALLED SHELBY SAMPLER

NOTES:

10-20
Bentonite Silica Sand Screen

20
Slot

3@ Plate

B-15

WATER LEVEL

W - MEASURED  \/- ESTIMATED




WELL DESCRIPTION BORING LOGS.GPJ IGES.GDT 5/15/14

m | STARTED: 5114 Landfill Permit IGESRep: M. Vorkink WELL NO:
£ Landfill Permit - " Mobile Dri W
< COMPLETED: 5/1/14 an Rig Type: Mobile Drill -
A Duchesne, UT Boring Type: ODEX M 4
BACKFILLED:  5/1/14 Project Number  751-013 Sheet 1 of 1
DEPTH ” o - LOCATION < Moisture Content
O o} C | NORTHING EASTING ELEVATION | =3 and
= j =] e 218 o % Atterberg Limits
2 |o 2 |E |32 B8 BB R —
& al & € | o Z | 3| E|5|=|Plastic Moisture Liquid
E S d j E E 2 3 é g = :‘é Limit Content Limit
S| E <2c L; g |2 |25 MATERIAL DESCRIPTION SPT BLOW COUNT E 25 HEE
04 04 2] — &) =) 102030405060708090 A= 1™ ] 102030405060708090
b - IJ SM | Silty SAND - red-brown, slightly moist, very IR : : ; : -
1 7 obddl | loose oo oo
5 s SANDSTONE - yellow
23 7 S
33109 PR | SKNDSTONE - whie, thin beds of Mudstone
43 7 B
5 3157 10000
63207 — T |MODSTONE-red — T
73 A _
33257 SANDSTONE tan fo white, thinbeds of |~
7 white mudstone
94309 [l | F 9 — | SANDSTONE ~wh s o 7ellow beds F = —
- SANDSTONE - white to yellow, beds of tan
10- ] siltstone
11337
2303 P 4
3407 SANDSTONE
135
143457 I MODSTONE - Ted, white, and giey
152501
163 1
173737
18- ] Bottom of Boring @ 56 Feet
60
19F 1
202657
213,
70+
225 7
23375
245 1
80
255§ 1
263857
275 1
90
283
29295+
30§ 1 ,
N - OBSERVED UNCORRECTED BLOW COUNT * N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT
SAMPLE TYPE NOTES: 20 :
10-20 Pipe
X- 2" 0.D/1.38 LD. SPLIT SPOON SAMPLER || Bentonite Silica Sand o Cap o Plate
p N-3"0.D./2.42" 1.D. U SAMPLER
1=~V (I' moudou [/- 3" O.D. THIN-WALLED SHELBY SAMPLER I] - - - B 16
(- GRAB SAMPLE -
|d- Modified California Sampler WATER LEVEL
__ Copyright (¢) 2014, IGES, INC. W - MEASURED  \/- ESTIMATED
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Gradation Atterberg Limits Triax CU
o | o | uscesel | wosie | MMSOY | G | Swna | Fnes | Lo | ety | Slve | e
' (feet) Content (%) (%) (%) (%) Limit Index (psh) Angle (%)
B-1 4.5 SM 5.3 52.1 42.6 17 3
B-1 8.0 CL-ML 9.5 101.1 0.8 24.8 74.4 20 7 20 35
B-2 2.0 SM 4.3 117.9 11 52.9 46 NP NP
B-2 6.0 SM 4.4 111.2
B-2 10.0 SM 9.7 118.2
B-2 14.0 SM 4.2 102.3 0.0 1.7 28.3 NP NP
B-2 18.0 SM 3.3 101.9 0.9 77.1 22.0
B-2 30.0 ML 20.7 106.8 3.0 35.3 61.7 19 2
B-3 2.0 SM 2.2 107.5 0.9 66.3 32.8 NP NP
B-3 6.0 SM 4.9 97.4
B-3 10.0 SM 5.3 99.8 0.6 61.9 375 NP NP 80 29
B-3 14.0 SM 2.6 103.8
B-4 2.0 SM 7.7 122.9
B-4 4.0 SM 51 54.1 40.8 NP NP
B-4 6.0 SM 6.7 127.4
B-4 10.0 SM 4.0 110.0 21 70.7 27.2
B-4 14.0 Mudstone 10.6 121.0
B-5 5.0 Mudstone 9.5 110.7
B-5 10.0 Mudstone 14.8 101.6

Copyright GeoStrata , 2014

(ConStrata

Lab Summary Report

Integrated Water Management
Landfill Permit

Duchesne, UT

Project Number: 751-013
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C_ATTERBERG BORING LOGS.GPJ GEOSTRATA.GDT 9/27/13

60

. //
30 ,/

7

PLASTICITY INDEX (%)

20 /

10 /

v
CL-
m > @@
Qﬁ 20 40 60 80 100
LIQUID LIMIT (%)
. Depth| LL | PL | PI |Fi e
Sample Location (ef[% @ | @) | @) (IOI/SS Classification

®| B-1 45 | 17 | 14 3 Silty SAND

x| B-1 80 | 20 | 13 7 Silty CLAY with sand

A| B-2 20 | NP | NP | NP Silty SAND

*| B-2 140 | NP | NP | NP Silty SAND

®| B-2 300 19 | 17 2 Sandy SILT

o B-3 20 | NP | NP | NP Silty SAND

O| B-3 100 | NP | NP | NP Silty SAND

A| B-4 40 | NP | NP | NP Silty SAND
ATTERBERG LIMITS' RESULTS - ASTM D 4318

l PPN { PP p= Integrated Water Management Plate
~ \ Landfill Permit

Duchesne, UT C-2
Project Number: 751-013 -




C_GSD BORING LOGS.GPJ GEOSTRATA.GDT 9/27/13

U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS [ HYDROMETER
6 43 25 lay 12 6 10 1416 55 30 45 50 o5 100,200
100 I 1 T 1 INNE
95 : ' :
T TN Y :
9 : \\ *\N R :
85 | N 5\\'\\ §
‘\ : \ §
80 \ :
75 b
70 “
L 65
s :
‘é 60
é 50 \
= s \\ )
= :
: AN,
rlx) 40 .
= WL
\
30 \ *
25
q
20 *’
15
10
5
0 N . N
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
COBBLES GRAVEL ,S SILT OR CLAY
coarse | fine coarse | medium | fine
Sample Location  Depth Classification LL | PL PI Cc | Cu
®| B-1 4.5 Silty SAND 17 14 3
x| B-1 8.0 Silty CLAY with sand 20 13 7
Al B-2 2.0 Silty SAND NP | NP | NP
x| B-2 14.0 Silty SAND NP | NP | NP
®| B-2 18.0 Silty SAND
Sample Loctaion  Depth D100 D60 D30 D10 %Gravel | %Sand YoSilt %Clay
®| B-1 4.5 19 0.188 5.3 52.1 42.6
x| B-1 8.0 9.5 0.8 24.8 74.4
A| B-2 2.0 12.5 0.164 1.1 52.9 46.0
*x| B-2 14.0 4.75 0.185 0.079 0.0 71.7 28.3
®| B-2 18.0 9.5 0.207 0.101 0.9 77.1 22.0
GRAIN SIZE DISTRIBUTION - ASTM D422
l PPN { PP p= Integrated Water Management Plate
w O W &F o 1Y Landfill Permit
Duchesne, UT
Project Number: 751-013 C-3




C_GSD BORING LOGS.GPJ GEOSTRATA.GDT 9/27/13

U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS [ HYDROMETER
6 43 25 lay 230 3 4 6 ¢10,,16 50 30 40 50 o5 100,,200
100 I 7 T T
95 Nl S 1
N
90 : \& : :
85 N :
N é
75 : :
R :
A\
: I\
e 5 \ \
% 60 \ \.
= \ |
> 55
: T\
% 50
: 3
= 45
Z
8 40
&
=35
30
25
20
15
10
5
0 N . N
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
COBBLES GRAVEL ,S SILT OR CLAY
coarse | fine coarse | medium fine
Sample Location  Depth Classification LL | PL PI Cc | Cu
@ B-2 30.0 Sandy SILT 19 17 2
x| B-3 2.0 Silty SAND NP | NP | NP
Al B-3 10.0 Silty SAND NP | NP | NP
x| B-4 4.0 Silty SAND NP | NP | NP
©| B4 10.0 Silty SAND
Sample Loctaion  Depth D100 D60 D30 D10 %Gravel | %Sand YoSilt %Clay
@ B-2 30.0 19 3.0 35.3 61.7
x| B-3 2.0 12.5 0.169 0.9 66.3 328
A| B-3 10.0 12.5 0.148 0.6 61.9 37.5
x| B-4 4.0 19 0.188 5.1 54.1 40.8
©| B4 10.0 19 0.189 0.082 2.1 70.7 27.2
GRAIN SIZE DISTRIBUTION - ASTM D422
l PPN { PP p= Integrated Water Management Plate
w O W &F o 1Y Landfill Permit
Duchesne, UT
Project Number: 751-013 C-4




Consolidated Undrained Triaxial Test

Effective Stress

15 : :
Effective Cohesion = 20 psf
Internal Friction Angle, g = 35°
I A
10
% I
£ i
[} 4
[%]
8 I
? 5
5 T
() 1
<
5 I
o
5 10 15 20 25 30
Effective Normal Stress (psi)
18
16
Z 14 Sample Location B-1@ 8 ft
; 12 +— Sample Type Remolded
g 10 -+ Test Type Consolidated Undrained
L g Length (in) 5.54 NA NA
2 ¢ [[Diameter (in) 2.87 NA NA
3 4 / [Iory Density (pcf) 101.1 NA NA
a 5 | Moisture (%) 95 NA NA
! Consolidation Press (psf) 504 1008 2016
0 ' ' "B" Parameter 0.95 0.95 0.95
0 > 10 Total Confining Stress o3 (psi) 3.5 7.0 14.0
Strain (%) Total Axial Stress o, (psi) 6.2 13.2 29.6
Deviator Stress o,-0; (psi) 2.7 6.2 15.6
[[Effective Confining Stress o5 (psi) 0.7 2.4 5.3
10.0 ([Effective Axial Stress o,' (psi) 3.4 8.6 20.9
= ||Pore Pressure p (psi) 2.8 4.6 8.7
£ 80 [lstrain (%) 5.0 5.0 5.0
g
§ 6.0
o AN
o 4.0 -
2
g 20 -
a
Y 0.0 - T ]
b
Y0 qL 5 10
’ Strain (%)
Plate
CoanCilvsies

Project No.: 751-013

C-5




Consolidated Undrained Triaxial Test
Effective Stress

15 ‘ ‘
Effective Cohesion = 80 psf
Internal Friction Angle, g = 29°
10 +
K
%\
£
)]
[%]
Q
Iy
3
()
e
7]
10 15 20 25 30
Effective Normal Stress (psi)
14
12 +—
2 10 Sample Location B-3@10ft
‘5 Sample Type Remolded
g 8 Test Type Consolidated Undrained
b 6 - Length (in) 5.75 NA NA
2 [[Diameter (in) 2.86 NA NA
o N
z 4 ~ [Iory Density (pcf) 99.8 NA NA
e 5, Moisture (%) 5.3 NA NA
Consolidation Press (psf) 504 1008 2016
0 ' ' "B" Parameter 0.95 0.95 0.95
0 > 10 Total Confining Stress o3 (psi) 3.5 7.0 14.0
Strain (%) Total Axial Stress o, (psi) 55 11.4 26.8
Deviator Stress o,-0; (psi) 2.0 4.4 12.8
[[Effective Confining Stress o5 (psi) 0.2 1.6 6.0
10.0 ([Effective Axial Stress o,' (psi) 2.3 6.0 18.8
Tg‘_ [lPore Pressure u (psi) 3.3 5.4 8.0
< 80 = [lstrain (%) 5.0 5.0 5.0
2 6.0 1
g ;;
Q. 4
o 4.0 /
o 'J'
2 2.0 -
s !
g 00 i T 1
0 5 10
Strain (%)
Plate

ConnanClvsba

Project No.: 751-013
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Plate D-1

WASTE SHIPMENT RECORD

Date: Departure Time from Origin:
Load ID No.: Arrival Time at Landfill:
Generator of Waste: Origin:
Quantity (cubic yards): Name of Trucking Company:
Estimated Tons (based on unit weight): Truck Number:
Type of Waste: Truck Driver's Name:
Description of Waste: Truck Driver's Signature:

COMMENTS:




Plate D-2

DATE: TIME:

DAILY PERMANENT RECORD

ITEM YES[ NO [COMMENTS

SITE SECURITY

Perimeter fence and security gate are in good condition?

"Lock functioning and in place?

[RoADS

Do roads require watering? If so, record in the operator's log the volume of water used
land the section of road watered.

[oPERATIONS

Collect daily landfill gas monitoring levels and compare to Integrated Water Management

Health and Safety Plan Action levels. Upgrade PPE if necessary.

"Estimated Weight in Tons of E&P waste received today

"Estimated Volume in Cubic Yards of E&P waste received today

he landfill cell

|‘Estimated Weight in Tons of E&P waste that required treatment prior to disposal in

Estimated Volume in Cubic Yards of E&P waste that required treatment prior to disposal
in the landfill cell

|Estimated Weight in Tons of material added to treat the waste

|Estimated Total Weight in Tons of treated waste

"Estimated Volume of material added to treat the waste

|Estimated Volume in Cubic Yards of treated waste

Record daily volumes and weights of wastes received, solidified, and placed in the landfill

cell.

Record volume and weight of solidification material used each day.

JAre slopes at which the waste is placed in accordance with the guidance provided by the

Project Geotechnical Engineer? If not, contact the Waste Disposal Facility Manager.

INSPECTION OF GEOCOMPOSITE AND HDPE LINER UNTIL FULLY COVERED

JAre geocomposite and HDPE anchors in place and in good condition?

Is the geocomposite and/or HDPE systems free of rips, excessive weathering, or excessive
ension?.
Monitor daily until the geocomposite layer is completely covered with waste or a protective

layer of soil.

SURFACE WATER MONITORING

Check daily during March, April and May of each year.
Is there water flowing in the ephemial stream near monitoring wells XXXX and YYYYY?
If so, call the Waste Disposal Facility Manager by the end of the day to make

arrangements for annual surface water sampling.

EMBANKMENT

Inboard Slope

Has the geofabric material been covered by soil or water within two weeks of placement?

If not, cover with at least 4 inches of soil by the end of the day.

NOTES:
(Record any other significant issues below. Fill out additional pages and attach if necessary.)

If any checks appear in the "No" column, provide a detailed description of what you observed, including: accurate location, extent of affected area, and a description of the condition.
Refer to the Operations Manual, initiate the prescribed corrective action and estimate time of completion.

Inform the appropriate Integrated Water Management personnel (Supervisor, and/or Environmental Manager) per the Operations Manual and document the corrective action taken (notes, photos, etc.)

Completed By:

Name Signature




Plate D-3

DATE: TIME:

WEEKLY PERMANENT RECORD

ITEM YES| NO |[COMMENTS

SITE SECURITY

Fire extinguisher is charged, not exceeding inspection deadline?

Spill kits are stocked on site?

Emergency eyewash stations are functioning properly and well stocked?

Signage visible and in good condition?

|Warning signage every 250 feet of exterior fencing and at closest approach of gravel road?

l[oPERATIONS

|:f there is water in the leachate collection system? If so, remove and record volume

ransferred to Evaporation Pond 1.

|:f there is water in the leak detection sump? If so, remove and record volume

ransferred to Evaporation Pond 1. Call the landfill Supervisor to inform him.

Estimated Weight in Tons of E&P waste received this week

Estimated Volume in Cubic Yards of E&P waste received this week

Estimated Weight in Tons of E&P waste that required treatment prior to disposal in

he landfill cell this week

Estimated Volume in Cubic Yards of E&P waste that required treatment prior to disposal
in the landfill cell this week

Estimated Weight in Tons of material added to treat the waste this week

Estimated Volume of material added to treat the waste this week

Estimated Total Weight in Tons of treated waste this week

Estimated Volume in Cubic Yards of treated waste this week

Record weekly volumes and weights of wastes received, solidified, and placed in the landfill
cell.

Record volume and weight of solidification material used each week.

[GROUNDWATER MONITORING

Check depth to groundwater from top of well casing weekly during March, April and May.
Is there groundwater present in wells XXXX, YYYYY and ZZZZ?. If so, call the Waste
Disposal Facility Manager by the end of the day to arrange for annual groundwater sampling.
(Once sampling is completed, monitoring of groundwater levels can be discontinued for the

ear. Measure water levels from the top of well casing to the nearest 1/100 th of a foot)

[EMBANKMENT

Crest

JAre there any signs of erosion gullies greater than 6 inches deep?

JAre there any signs of settlement, cracks slides, slumps, boils, sinkholes or other?

Outboard Slope to 10 feet past the Toe

[Are there any signs of erosion gullies greater than 6 inches deep?

JAre there any signs of settlement, cracks slides, slumps, boils, sinkholes or other?

JAre ther any debris or weeds that prevent the inspection?

JAre there new signs of seepage (ie: flows of water, wet spots, or ponding?

Is there evidence of burrowing animals?

JAre the diversion channels serviceable and unobstructed?

NOTES:
(Record any other significant issues below. Fill out additional pages and attach if necessary.)

If any checks appear in the "No" column, provide a detailed description of what you observed, including: accurate location, extent of affected area, and a description of the condition.
Refer to the Operations Manual, initiate the prescribed corrective action and estimate time of completion.
Inform the appropriate Integrated Water Management personnel (Supervisor, and/or Environmental Manager) per the Operations Manual and document the corrective action taken (notes, photos, etc.)

Completed By:

Name Signature




IWM Emergency Response

IWM Incicent Manger

Phone Number

Nate Robinson

435-832-0800

Local Emergency Contacts

Local Reponders

Phone Number

Address

Emergency Dispatch

435-738-2424

24554 W 9000 S Duchesne, Ut 84021

Duchesne Fire Department

435-738-2424

21554 W 9000 S Duchesne, Ut 84021

Duchesne County Sheriff

435-738-2015

21554 W 9000 S Duchesne, Ut 84021

Uintah Basin Medical Center

435-722-4691

250 W 300 N Roosevelt, Ut 84066

ConnClvsia

Copyright GeoStrata , 2014

Emergency Contact Numbers

Landfill Permit
Duchesne, UT

Integrated Water Management

Project Number: 751-013

Plate




METHOD 9095B

PAINT FILTER LIQUIDS TEST

1.0 SCOPE AND APPLICATION

1.1 This method is used to determine the presence of free liquids in a representative
sample of waste.

1.2 The method is used to determine compliance with 40 CFR 264.314 and 265.314.

2.0 SUMMARY OF METHOD

2.1 A predetermined amount of material is placed in a paint filter. If any portion of the
material passes through and drops from the filter within the 5-min test period, the material is
deemed to contain free liquids.

3.0 INTERFERENCES

3.1 Filter media were observed to separate from the filter cone on exposure to alkaline
materials. This development causes no problem if the sample is not disturbed.

3.2 Temperature can affect the test results if the test is performed below the freezing
point of any liquid in the sample. Tests must be performed above the freezing point and can,
but are not required to, exceed room temperature of 25 °C.

4.0 APPARATUS AND MATERIALS

4.1 Conical paint filter -- Mesh number 60 +/- 5% (fine meshed size). Available at local
paint stores such as Sherwin-Williams and Glidden.

4.2 Glass funnel -- If the paint filter, with the waste, cannot sustain its weight on the
ring stand, then a fluted glass funnel or glass funnel with a mouth large enough to allow at least
1 in. of the filter mesh to protrude should be used to support the filter. The funnel should be
fluted or have a large open mouth in order to support the paint filter yet not interfere with the
movement, to the graduated cylinder, of the liquid that passes through the filter mesh.

4.3 Ring stand and ring, or tripod.

4.4 Graduated cylinder or beaker -- 100-mL.

5.0 REAGENTS

51 None.

9095B - 1 Revision 2
November 2004



6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

A 100-mL or 100-g representative sample is required for the test. If it is not possible to
obtain a sample of 100 mL or 100 g that is sufficiently representative of the waste, the analyst
may use larger size samples in multiples of 100 mL or 100 g, i.e., 200, 300, 400 mL or g.
However, when larger samples are used, analysts shall divide the sample into 100-mL or 100-g
portions and test each portion separately. If any portion contains free liquids, the entire sample
is considered to have free liquids. If the sample is measured volumetrically, then it should lack
major air spaces or voids.

7.0 PROCEDURE
7.1 Assemble test apparatus as shown in Figure 1.

7.2 Place sample in the filter. A funnel may be used to provide support for the paint
filter. If the sample is of such light bulk density that it overflows the filter, then the sides of the
filter can be extended upward by taping filter paper to the inside of the filter and above the
mesh. Settling the sample into the paint filter may be facilitated by lightly tapping the side of the
filter as it is being filled.

7.3 In order to assure uniformity and standardization of the test, material such as
sorbent pads or pillows which do not conform to the shape of the paint filter should be cut into
small pieces and poured into the filter. Sample size reduction may be accomplished by cutting
the sorbent material with scissors, shears, a knife, or other such device so as to preserve as
much of the original integrity of the sorbent fabric as possible. Sorbents enclosed in a fabric
should be mixed with the resultant fabric pieces. The particles to be tested should be reduced
smaller than 1 cm (i.e., should be capable of passing through a 9.5 mm (0.375 inch) standard
sieve). Grinding sorbent materials should be avoided as this may destroy the integrity of the
sorbent and produce many “fine particles" which would normally not be present.

7.4 For brittle materials larger than 1 cm that do not conform to the filter, light crushing
to reduce oversize particles is acceptable if it is not practical to cut the material. Materials such
as clay, silica gel, and some polymers may fall into this category.

7.5 Allow sample to drain for 5 min into the graduated cylinder.

7.6 If any portion of the test material collects in the graduated cylinder in the 5-min
period, then the material is deemed to contain free liquids for purposes of 40 CFR 264.314 and
265.314.

8.0 QUALITY CONTROL

8.1 Duplicate samples should be analyzed on a routine basis.

9.0 METHOD PERFORMANCE
9.1 No data provided.
10.0 REFERENCES

10.1 None provided.

9095B - 2 Revision 2
November 2004



FIGURE 1
PAINT FILTER TEST APPARATUS

PAINT FILTER

- FUNNEL

RING STAND o

.-
\ -

I

pe— GRADUATED CYLINDER

(L]

!

;

/
.

@'{
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METHOD 9095B
PAINT FILTER LIQUIDS TEST

7.1 Assemble
test apparatus.

|

7.2 Place sample
in filter.

|

7.3 Allow sample
to drain into
graduated cylinder.

7.4 Did
any test
material coliect
in graduated
cylinder?

7.4 Material is
deemed to contain
free liquids; see 40

CFR 264.314 or

265.314.

9095B - 4 Revision 2
November 2004
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Material Moisture Mass Dry Density | Wet Density | Volume
Content (%) | (tons) (pcf) (pcf) (cu yd)
Native SM 5.2 1.5 110.3 116.0 0.97
Waste 67.6 1 77.3 129.6 0.57
Mix Target 30 2.5 97.2 126.4 1.48
Mixing Ratio: 1.5 tons of soil to 1 ton of waste
Projected Landfill Life — Half Waste Mixed with Soil
% Growth 5 Day Week 7 Day Week
Years Months Days Years | Months Days
0 4 4 1 3 1 6
2 4 2 12 3 0 14
3 4 1 19 3 0 3
5 4 1 15 2 11 13
10 3 9 8 2 9 28

Copyright GeoStrata , 2014

AnClvmin

Projected Landfill Life — Soil/Waste Mix
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Material Moisture Mass Dry Density | Wet Density | Volume
Content (%) | (tons) (pcf) (pcf) (cu yd)
Native SM 5.2 1.5 110.3 116.0 0.97
Waste 67.6 1 77.3 129.6 0.57
Mix Target 30 2.5 97.2 126.4 1.48
Mixing Ratio: 1.5 tons of soil to 1 ton of waste
Projected Landfill Life — All Waste Mixed with Soil
% Growth 5 Day Week 7 Day Week
Years Months Days Years | Months Days
0 3 0 4 2 1 25
2 2 11 13 2 1 16
3 2 11 2 2 1 11
5 2 10 14 2 1 3
10 2 9 1 2 0 16
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ABBREVIATIONS
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GENERAL NOTES

1. THIS DESIGN IS AN ORIGINAL UNPUBLISHED WORK AND MAY NOT BE DUPLICATED, PUBLISHED
AND/OR USED WITHOUT THE WRITTEN CONSENT OF GILSON ENGINEERING, INC.

2. THESE SHEETS - LISTED BY DRAWING INDEX, ALL ACCOMPANYING SPECIFICATIONS FOR MATERIALS,
WORKMANSHIP QUALITY, AND NOTES HAVE BEEN PREPARED SOLELY FOR THE CONSTRUCTION AND
FINISH OF PROJECT IMPROVEMENTS, COMPLETE AND READY FOR USE.

3. ALL WORK IS TO BE PERFORMED IN ACCORDANCE WITH PERTINENT JURISDICTIONAL CODES,
RESTRICTIONS, COVENANTS, AND/OR ORDINANCES. ANY CONFLICT BETWEEN DESIGN AND
REQUIREMENT SHALL BE REPORTED TO GILSON ENGINEERING, INC. BEFORE PROCEEDING. FAILURE TO
DO SO VOIDS THE DESIGN.

4. ANY AND ALL PROPOSED CHANGE, MODIFICATIONS AND/OR SUBSTITUT!ON SHALL BE REPORTED TO
GILSON ENGINEERING, INC. BEFORE PROCEEDING. ANY DEVIATION FROM THE CONTRACT DOCUMENTS,
WITHOUT THE EXPRESS WRITTEN AUTHORIZATION OF GILSON ENGINEERING, INC. VOIDS THE DESIGN.

5. IN THE EVENT OF CONFLICT BETWEEN THE DESIGN DOCUMENTS AND/OR JURISDICTIONAL
REQUIREMENTS, THE MORE RESTRICTIVE FROM THE STANDPOINT OF SAFETY AND PHYSICAL SECURITY
SHALL APPLY.

6. ANY INSTALLATION OR WORK NECESSARY TO THE FUNCTIONING, SAFETY AND/OR PHYSICAL
SECURITY OF DESIGN THAT IS TO BE ENCAPSULATED OR OTHERWISE PERMANENTLY OBSCURED FROM
INSPECTION SHALL BE REPORTED TO GILSON ENGINEERING, INC. A MINIMUM OF TWO (2) WORKING DAYS
BEFORE ENCLOSURE.

7. ANY DAMAGE, DISRUPTION OR COMPROMISE OF AMBIENT RIGHTS-OF-WAY, UTILITIES, OR
ENVIRONMENTAL QUALITY SHALL BE IMMEDIATELY RECTIFIED BY THE CONTRACTOR TO THE
SATISFACTION OF GILSON ENGINEERING, INC. AT NO COST TO THE OWNER.

8. ALL WORK SHALL BE INSPECTED BY GOVERNING AGENCIES IN ACCORDANCE WITH THEIR
REQUIREMENTS. JURISDICTIONAL APPROVAL SHALL BE SECURED BEFORE PROCEEDING WITH WORK

CONSTRUCTION NOTES

1. ALL WORK WITHIN THE SITE TO CONFORM TO THE CURRENT PERTINENT
JURISDICTIONAL STANDARDS AND SPECIFICATIONS,

2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MEETING ALL OF THE
REQUIREMENTS ESTABLISHED FOR SAFE TRENCHING. (SEE OSHA AND UOSHA
REQUIREMENTS, LATEST EDITIONS).

3. CONTRACTOR SHALL LOCATE ALL UNDERGROUND UTILITIES BEFORE EXCAVATING
WITHIN 200 FEET OF SAID UTILITIES WHICH MAY BE EXPOSED, DAMAGED OR CROSSED
AS SHOWN ON THE DRAWINGS OR AS "BLUE STAKED". THE CONTRACTOR WILL MAKE
ARRANGEMENTS WITH THE UTILITY COMPANY TO MOVE THE UTILITY IF NECESSARY OR
OBTAIN PERMISS!ON FROM THE PROJECT ENGINEER TO MODIFY GRADES OF PROJECT
LINES IN ORDER TO GO AROUND EXISTING UTILITIES.

4. SEWER MAINS, WATER MAINS, GAS MAINS AND OTHER UTILITIES ARE SHOWN ON THE
PLANS IN A GENERAL SCHEMATIC WAY ACCORDING TO INFORMATION RECEIVED FROM
OTHERS AND SOMETIMES FROM FIELD MEASUREMENTS. THE ACCURACY OR
COMPLETENESS OF THE LOCATIONS SHOWN (S APPROXIMATE ONLY. THE
CONTRACTOR SHALL DETERMINE THE ACTUAL LOCATION OF EXISTING SERVICE
CONNECTIONS AND UTILITIES, VERIFY THE HORIZONTAL AND VERTICAL LOCATIONS
AND TAKE THE NECESSARY STEPS TO AVOID THEM.

5. SPECIFIC INFORMATION PROVIDED IN THE CONTRACT DOCUMENTS SHALL
SUPERSEDE ITEMS COVERED IN THESE DRAWINGS.

EROSION CONTROL NOTES

1. AT ALL TIMES DURING CONSTRUCTION, THE CONTRACTOR SHALL BE RESPONSIBLE
FOR PREVENTING AND CONTROLLING EROSION DUE TO WIND AND RUNOFF. THE
CONTRACTOR SHALL ALSO BE RESPONSIBLE FOR MAINTAINING THE EROSION
CONTROL FACILITIES SHOWN ON THE PLAN.

2. CONTRACTOR SHALL BE RESPONSIBLE FOR CLEANING DRAINAGE AND EROSION
CONTROL FACILITIES AS REQUIRED. STREETS SHALL BE KEPT CLEAN OF DEBRIS FROM
TRAFFIC FROM THE SITE

3. CONTRACTOR SHALL USE VEHICLE TRACKING CONTROL AT ALL LOCATIONS WHERE
VEHICLES WILL ENTER OR EXIT THE SITE. CONTROL FACILITIES WILL BE MAINTAINED
WHILE CONSTRUCTION IS IN PROGRESS, MOVED WHEN NECESSARY, AND REMOVED
WHEN THE SITE IS PAVED.

4. FUGITIVE DUST AREAS SHALL BE CONTROLLED BY SPRAYING WATER ON THE DRY
AREAS OF THE SITE.

5. NO RUBBISH, TRASH, GARBAGE OR OTHER SUCH MATERIALS SHALL BE DISCHARGED
INTO DRAINAGE DITCHES OR WATERS OF THE STATE.

6. ALL MATERIALS SPILLED, DROPPED, WASHED OR TRACKED FROM VEHICLES ONTO
ROADWAYS OR INTO STORM DRAINS MUST BE REMOVED IMMEDIATELY

7. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ADJUSTING THE EROSION

CONTROL MEASURES (SILT FENCES, STRAW BALES, ETC.) DUE TO GRADE CHANGES OR
OTHER UNFORESEEN CONDITIONS DURING DEVELOPMENT OF THE PROJECT.

POND 3 LANDFILL STATISTICS

1. SURFACE AREA = 194,761.97 CUBIC YARDS

2. BOTTOM LINER ELEVATION = 6,122

3. FINAL GRADE ELEVATION = 6,158

4. DEPTH: TOP OF FINAL GRADE TO BOTTOM LINER = 36-FT

5. LANDFILL VOLUME (EXCLUDING BASE AND CAP MATERIAL) = 152,606.30 CUBIC YARDS
6. VOLUME OF 1/2" GRAVEL BASE = 9,863.64 CUBIC YARDS

7. VOLUME OF 24" TOP SOIL CAP = 16,323,14 CUBIC YARDS

8. VOLUME OF 24" CLAY CAP = 15,968.89 CUBIC YARDS

CALL BEFORE YOU DIG.
< IT'S FREE &
IT'S THE LAW.

(TOLL-FREE)

1-800-662-4111
208-2100

{SALT LAKE METRO)

205 WEST 700 SOUTH, SUITE 101
SALT LAKE CITY, UTAH 84101

CAUTION NOTICE TO CONTRACTOR

THE CONTRACTOR IS SPECIFICALLY CAUTIONED THAT THE
LOCATION AND/OR ELEVATION OF EXISTING UTILITIES AS
SHOWN ON THESE PLANS ARE BASED ON RECORDS OF
THE VARIOUS UTILITY COMPANIES AND, WHERE POSSIBLE,
MEASUREMENTS TAKEN IN THE FIELD. THE INFORMATION
IS NOT TO BE RELIED ON AS BEING EXACT OR COMPLETE.
THE CONTRACTOR MUST CALL THE APPROPRIATE UTILITY
COMPANY AT LEAST 48 HOURS BEFORE ANY EXCAVATION
TO REQUEST EXACT FIELD LOCATION OF UTILITIES, IT
SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO
RELOCATE ALL EXISTING UTILITIES WHICH CONFLICT WITH
THE PROPOSED IMPROVEMENTS SHOWN ON THE PLANS,

THE CONTRACTOR AGREES THAT HE SHALL ASSUME SOLE
AND COMPLETE RESPONSIBILITY FOR JOB SITE
CONDITIONS DURING THE COURSE OF CONSTRUCTION OF
THIS PROJECT, INCLUDING SAFETY OF ALL PERSONS AND
PROPERTY: THAT THIS REQUIREMENT SHALL APPLY
CONTINUQUSLY AND NOT BE LIMITED TO THE NORMAL
WORKING HOURS; AND THE CONTRACTOR SHALL DEFEND,
INDEMNIFY, AND HOLD THE OWNER AND THE ENGINEER
HARMLESS FROM ANY AND ALL LIABILITY, REAL OR
ALLEGED, IN CONNECTION WITH THE PERFORMANCE OF
WORK ON THIS PROJECT, EXCEPTING FOR LIABILITY
ARISING FROM SOLE NEGLIGENCE OF THE OWNER OR THE
ENGINEER,

JAMES J.
MILLIGAN
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Section -1 Preface

1.1 Purpose of this Study

This drainage study was prepared to define drainage characteristics and
calculate storm water run-on and run-off for the proposed East Land Farm —

Pond 3 Landfill.
1.2 Information Included With This Study

This narrative communicates the following information:
1. General Location and Description
2. Drainage Basins and Sub Basins

3. Hydrology Run-on and Run-off Calculations

1-2



Section -2 Project Location and Description

2.1 Site Location

The Pond 3 Landfill is located in Section 30, Township 2 South, Range 4 West,
Uintah Special Base and Meridian in Duchesne County, Utah.

2.2 Site Description

221 Site Features
The Bleazard disposal pit site includes three large disposal pits (ponds) and two
smaller skim ponds. Each pond is constructed with an earth embankment and
includes an HDPE liner. A ridge to the East defines the drainage boundary. A

storm water cut off channel has been constructed to intercept excess stormwater
runoff from the area upstream of the ponds.

222 Existing Ground Cover
The existing ground cover of the Bleazard disposal pit site includes sparse
vegetation and poor hydrologic soil conditions. Hydrologic soil condition data was
not available for this location. A Type D soil was assumed. The surface of each
pond with an HDPE liner is considered impervious.

223 Proposed Ground Cover

The landfill soil cap will consist of a 24-inch clay layer with an additional 24-
inches of native topsoil.

Section - 3 Drainage Basins and Sub-Basins

3.1 Drainage Basin Hydrology Study

3.1.1 Storm Event Estimated Flow
A summary of estimated flows for the 10-year and 100-year or 10% and 1%

chance storm events respectively are shown in Figure 2. Peak flows generated
across the drainage basins were used to determine using the Rational Method.

3.2 Sub Basin Description
The Bleazard Disposal Pits Site consists of a single drainage basin that is

bordered to the east by an existing ridge. This drainage basin is divided into sub-
basins including one sub-basin for each pond, area around the ponds, and an

3-3



offsite area upstream from the ponds. The Pond 1 sub-basin includes the two
smaller skim ponds. Pond 3 represents the proposed landfill. Drainage sub-
basins are shown on Figure 1 characteristics or shown in Figure 2.

3.2.1 Historic Drainage Patterns

Historic drainage patterns within the drainage basin are controlled by the existing
topography including a ridge to the East. The constructed ponds also define
drainage patterns. Stormwater is contained within each pond. No runoff is
expected from the ponds in typical storm events. When the Pond 3 landfill is
capped there will be storm water runoff from the capped landfill. Due to these
definite characteristics of the sub basin, historic drainage patterns within the
drainage basin are confined to a predominantly northeast to southwest flow with.

3.2.2 Hydrology Cailculations

Hydrology calculations were calculated using the rational method. The
rational method was used due to the minimal infrastructure incorporated in the
proposed landfill design. Calculations were performed for the10-year and 100-
year storm events. Results are shown on Figure 2.

3.23 Stormwater Quantity and Quality Management

Erosion control is most critical during and immediately after the
construction process. Erosion should be controlled at its source to achieve
greater levels of success. During construction erosion will be controlled utilizing
silt barriers around any exposed earth. Revegetation will occur concurrent with
the completion of the landfill cap.

Existing conveyance facilities such as drainage ditches, culverts and natural
channels should accommodate the 10-year flood event without flooding or
erosion. The conveyance facilities should also accommodate the 100-year event
without flooding buildings.

3-4
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Hydrology Calculations
Proj: GEO0.015 G e
Prepared for: IWM Landfill l'._ % ; '
Description:  Rainfall Data : -
Date: 4/22/2014 ' ;
By: JJM
Recurrance
10-Yr Storm 25-Yr Storm 100-Yr Storm
I I — - — 3 — » — - -.
Time for Rainfall Rainfall Rainfall Rainfall Rainfall Rainfali
storm event | Accumulation Intensitx Accumulation Intensitx Accumulation Intensig
(min (in) in/hr) (in) in/hr) (in) (in/hr)
0 0.00 0.00 0.00 0 0.00 0
5 0.23 2.76 0.31 3.67 0.46 5.48
10 0.35 2.10 0.47 2.79 0.70 417
15 0.43 1.74 0.58 2.30 0.86 3.45
30 0.58 1.17 0.78 1.55 1.16 2.32
60 0.72 0.72 0.96 0.96 1.44 1.44
120 0.82 0.41 1.08 0.54 1.60 0.80
180 0.89 0.30 1.14 0.38 1.62 0.54
360 1.07 0.18 1.30 0.22 1.75 0.29
720 1.25 0.10 1.49 0.12 1.91 0.16
1440 1.44 0.06 1.73 0.07 2.22 0.09

Location Map & Data Source - NTS

a) Select location
{movs crosshair or doubla click)

&) Chck on station icon
([ show stations on map)

- LOCATION INFORBATION:
=" || Naswe: Duchesne, Utah, US*
Latitwde: 402039
Longitude: -110.36860
Elevation: 5839 i~

* source: Google Maps

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES

VATH 90% CONRDENCE INTERVAL S AND SUPPLEMENTARY INFORMATION
NOAA Atlas 14, Vohane 1, Version §

Landfill Hydrology.xIsRainfall Page 1 of 4 4/22/20142:17 PM




PDS-based precipitation frequency estimates with 90% confidence intervals (in inches)1

Average recurrence interval (years)

Duration 1 2 5 10 25 50 100 200 500 1000
0.103 0.132 0.183 0.23 0.306 0.376 0.457 0.551 0.701 0.833
(0.087-0.125](0.112-0.161 |(0.154-0.223 | (0.193-0.278 | (0.249-0.370 | (0.299-0.456 | (0.354-0.555 | (0.413-0.676 | (0.501-0.869
5-min ) ) ) ) ) ) ) ) ) (0.575-1,05)
0.157 0.201 0.278 0.35 0.465 0.572 0.695 0.839 1.07 1.27
(0.133-0.190{(0.170-0.245(0.235-0.339(0.293-0.423 | (0.379-0.563(0.454-0.693{(0.539-0.845
10-min ) ) ) ) ) ) ) (0.629-1.03)|(0.762-1.32) | (0.875-1.59)
0.194 0.25 0.345 0.434 0.576 0.708 0.862 1.04 1.32 1.57
(0.164-0.235(0.211-0.304/(0.291-0.420|(0.364-0.524 |(0.470-0.698 | (0.563-0.859
15-min ) ) ) ) ) ) (0.668-1.05) | (0.779-1.27) | (0.944-1.64) | (1.08-1.98)
0.262 0.336 0.465 0.584 0.776 0.954 1.16 1.4 1.78 2.12
(0.221-0.317|(0.284-0.409(0.392-0.565(0.490-0.706 | (0.633-0.940
30-min ) ) ) ) ) (0.758-1.16) | (0.899-1.41) | (1.05-1.72) | (1.27-2.21) | (1.46-2.66)
0.324 0.416 0.575 0.722 0.96 1.18 1.44 1.73 2.2 2.62
(0.274-0.392(0.352-0.506 | (0.485-0.699(0.606-0.874
60-min ) ) ) ) (0.784-1.16) | (0.938-1.43)| (1.11-1.75) | (1.30-2.13) | (1.57-2.73) | (1.81-3.30)
0.394 0.497 0.667 0.823 1.08 1.32 1.6 1.93 2.46 2.95
(0.340-0.468(0.429-0.592(0.573-0.794(0.699-0.977
2-hr ) ) ) ) (0.897-1.28) | (1.06-1.57) | (1.25-1.92) | (1.46-2.34) | (1.77-3.05) | (2.04-3.71)
0.442 0.555 0.727 0.886 1.14 1.36 1.62 1.94 247 2.98
(0.386-0.521(0.484-0.655(0.630-0.857
3-hr ) ) ) (0.762-1.04) [(0.958-1.33) | (1.12-1.60) | (1.30-1.93) | (1.51-2.36) | (1.84-3.08) | (2.11-3.75)
0.572 0.713 0.903 1.07 13 1.51 1.75 2.03 2.54 3.01
{0.505-0.662/(0.630-0.827
6-hr ) ) (0.795-1.04) | (0.933-1.23)| (1.12-1.51) | (1.28-1.75) | (1.46-2.05) | (1.65-2.40) | (2.00-3.11) | (2.31-3.78)
0.702 0.87 1.07 1.25 1.49 1.7 1.91 2.16 2.58 3.04
{0.633-0.793/(0.785-0.982
12-hr ) ) (0.962-1.21)| (1.11-1.40) | (1.31-1.69) | (1.47-1.92) | (1.64-2.19) | (1.81-2.50) | (2.10-3.14) | (2.38-3.82)
0.799 0.991 1.24 1.44 1.73 1.97 2.22 2.49 2.86 3.17
(0.739-0.868
24-hr ) (0.917-1.08)| (1.14-1.34) | (1.33-1.56) | (1.58-1.87) | (1.79-2.13) | (2.01-2.40) | (2.23-2.69) | (2.54-3.17) | (2.77-3.86)
0.971 1.21 1.5 1.74 2.08 2.34 2.63 2.92 3.33 3.65
2-day  |(0.901-1.05)] (1.13-1.31) | (1.39-1.62) | (1.61-1.88) | (1.91-2.24) | (2.15-2.52) | (2.40-2.83) | (2.64-3.15) | (2.98-3.60) | (3.24-3.97)
1.04 1.3 1.6 1.85 2.2 2.48 2,77 3.06 3.47 3.79
3-day [(0.966-1.13)] (1.20-1.40) | (1.49-1.73) | (1.72-2.00) | (2.03-2.37) | (2.27-2.67) | (2.52-2.98) | (2.77-3.30) | (3.11-3.75) | (3.37-4.11)
1.11 1.38 1.71 1.97 2.33 2.61 291 3.21 3.62 3.94
4-day | (1.03-1.21) | (1.28-1.49) | (1.58-1.84) | (1.82-2.12) | (2.14-2.50) | (2.39-2.81) | (2.65-3.12) | (2.90-3.45) | (3.24-3.90) | (3.50-4.25)
1.28 1.59 1.96 2.25 2.66 2.98 3.32 3.66 412 4.48
7-day | (1.19-1.39) | (1.47-1.72) | (1.81-2.12) | (2.08-2.43) | (2.45-2.87) | (2.73-3.21) | (3.03-3.58) | (3.32-3.95) | (3.71-4.46) | (3.99-4.87)
1.43 1.77 217 2.49 2.93 3.25 3.59 3.92 4.37 4.71
10-day | (1.32-1.55) | (1.65-1.92) | (2.02-2.36) | (2.31-2.70) | (2.71-3.16) | (3.00-3.51) | (3.29-3.87) | (3.58-4.25) | (3.96-4.73) | (4.24-5.12)
1.83 2.26 2.76 3.15 3.66 4.04 4.41 4.78 5.26 5.61
20-day | (1.70-1.97) | (2.10-2.45) | (2.56-2.99) | (2.92-3.41) | (3.38-3.95) | (3.72-4.37) | (4.05-4.77) | (4.37-5.18) | (4.78-5.71) | (5.07-6.12)
2.17 2.68 3.23 3.65 419 4.59 497 5.34 5.81 6.14
30-day | (2.02-2.33) | (2.49-2.89) | (3.01-3.48) | (3.40-3.93) | (3.89-4.50) | (4.25-4.94) | (4.59-5.35) | (4.92-5.75) | (5.31-6.25) | (5.60-6.63)
2.66 3.29 3.95 4.48 5.08 5.54 5.96 6.36 6.85 719
45-day | (2.47-2.85) | (3.06-3.53) | (3.68-4.23) | (4.14-4.76) | (4.73-5.43) | (5.14-5.91) | (5.53-6.37) | (5.88-6.80) | (6.32-7.33) | (6.63-7.71)
3.06 3.78 4.51 5.04 5.69 6.14 6.56 6.95 7.39 7.69
60-day | (2.85-3.28) | (3.52-4.05) | (4.20-4.83) | (4.69-5.38) | (5.29-6.08) | (5.70-6.56) | (6.08-7.02) | (6.43-7.43) | (6.83-7.91) | (7.10-8.25)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that
precipitation frequency estimates (for a given duration and average recurrence interval) will be greater than the upper bound
(or less than the lower bound) is 5%. Estimates at upper bounds are not checked against probable maximum precipitation
(PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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Hydrology Calculations
Proj: GEOQ.015 &
Prepared for: IWM Landfill | G ILSON™
Description: Landfill Runoff Retention Calculation eI
Date: 4/22/2014 1
[By: JIM
"gh* Area
Basin Pre-Project | Post Project (sf) (acres)
Pond 3 (capped) 0.90 0.70 253,730.00 1.15
__Total 0.90 0.70 ** 253,730 1.15
* Runoff Coefficient "C" (See Sub-Basin Runoff Spreadsheet)
** Weighted "C" = £(C,AYApta
Note: See Sub Basin Delineation
Allowable
Total Area Runoff Allowable
(acres) (cfs/acre) Runoff (cfs)
Total 1.15 0.00 0.00
Rainfall
Time for 25-year storm Accumulati  Rainfall Site
event on Intensity Inflow Volume Discharge Req Storage Req Storage
(min) (in) (in/hr) (cf) (cf) (cf) (ac-ft)
0
15 0.58 2.30 1,672 0 1,672 0.04
30 0.78 1.55 2,252 0 2,252 0.05
60 0.96 0.96 2,786 0 2,786 0.06
120 1.08 0.54 3,134 0 3,134 0.07
180 1.14 0.38 3,308 0 3,308 0.08
360 1.30 0.22 3,773 0 3,773 0.09
720 1.49 0.12 4,324 0 4,324 0.10
1440 1.73 0.07 5,021 0 5,021 0.12
Required Storage: 5,021 cf .12 ac-ft

Landfill Hydrology.xIsLandfill Retention Page 4 of 4
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MAIL TAX NOTICE TO GRANTEE AT: Ek AR 77BA B D6 S 164
. atrs iEGLM_O04 ST T B TR
90 South 400 West, Suite 360 e e et :
Salt Lake City, Utah 84101 Eilar Tve T '
CORCLYYE MNDRREY, Berordor
FIATSUA St o SRl A B aes Llal ale A S RLE

Wmer s CTEE Y0 iomrtar yp

WARRANTY DEED

City Development, Inc., (“Grantor”), of Salt Lake City, State of Utah, hereby
CONVEYS and WARRANTS to Integrated Water Management, LLC, a Utah
Limited Liability Company, of Salt Lake City, Utah 84101, (“Grantee”) For the sum
of ---TEN and other good and valuable consideration--- DOLLARS, the following
described tract of land in Duchesne county, State of Utah: : :

Parcel 1
SECTION 30, TOWNSHIP 2 SOUTH, RANGE 4 WEST, UINTAH SPECIAL BASE AND

MERIDIAN: THE SOUTHEAST QUARTER OF THE SOUTHEAST QUARTER.

PARCEL 2

SECTION 30, TOWNSHIP 2 SOUTH, RANGE 4 WEST, UINTAH SPECIAL BASE AND
MERIDIAN: THE WEST HALF OF THE NORTHEAST QUARTER OF THE SOUTHEAST
QUARTER. '

The following pertains to both parcels no. 1 and no. 2:

TOGETHER WITH ALL IMPROVEMENTS AND APPURTENANCES THERETO
BELONGING, INCLUDING BUT NOT LIMITED A WATER WELL LOCATED ON
SUBJECT PROPERTY, WATER RIGHT NO.: 43-2422. EXCEPTING THEREFROM ALL
OIL, GAS, AND MINERAL RIGHTS. SUBJECT TO ALL EXISTING EASEMENTS AND
RIGHTS-OF-WAY. ' :

WITNESS, the hand of said grantor, this _C[day of Se I‘DW ,20£0,

J. Plumb, IlI, City Development,

Inc.
Its: President

STATE OF UTAH )

. .SS.
COUNTY OF 2ot Lake )

On this 2 day of degltembror 2010 , personally appeared before me .
Waltex J. Peumib dL , whose identity is personally known to me
(or proven on the basis of satisfactory evidence) and who by me duly
sworn/affirmed, did say that he/she is the¥ces) Dersr of
C,\'\'»_\ Develo pMenN T and that said document was signed by him/her
in behalf of said *Corporation by Authority of its Bylaws, or (Resolution of its Board
of Directors), and said Walter ), Quomp 1U  acknowledged to me that said
*Corporation executed the same. '

S ER (O -
i( A4 9 90 SOUTH 400 WEST, SUITE 330 . Y\
B2v4/ T SALT LAKE CITY, UT 84101 PO ’LSQA«NL

My Comm. Exp. 11/21/2011 NOTARY PUBLIC
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DUCHESNE COUNTY CORPORATION

April 23, 2014 Tax Roll Master Record 9:53:02AM
Parcel: 00-0006-5817 Serial #:2149 Entry: _
Name: INTEGRATED WATER MANAGEMENT LL _ |
c/o Name: Property Address: L
- Address 1: PO BOX 430 20250 W 2000 S 1
‘ Address 2: DUCHESNE
: City State Zip: ALTAMONT UT 84001-0430 Acres: 40.00
| Mortgage Co
! Status: Active Year: 2014 District: 093 COUNTY 3 0.011732 »
Owners Interest Entry Date of Filing Comment
INTEGRATED WATER MANAGEMENT LLC 427764  09/13/2010  (A0603/0164)
2014 Values & Taxes 2013 Values & Taxes
Property Information Units/Acres  Market Taxable Taxes Market Taxable Taxes
BCO9 OIL FIELD BLDG/STRUCTURES 0.00 1,020,100 1,020,100 11,867.81 1,020,100 1,020,100 12,032.08
LAO2 AG LAND UNIMP NON GREENBELT 39.50 15,800 15,800 185.37 15,800 15,800 186.36
LS01 SECONDARY LAND RESIDENTIAL 0.50 11,408 11,410 133.86 11,408 11,410 134.58
Totals: 40.00 1,047,308 1,047,310 12,287.04 1,047,308 1,047,310 12,353.02
dekkk SPECI AL NOTE ke 2014 Taxes: 12,287.04 2013 Taxes: 12,353.02
Tax Rates for 2014 have NOT been set or approved. Spec'a",z’:; g'gg Review Date
Any I%;ef taxes gf V?I;Jeshshown on this printout for the Abatements: ( 0.00) 02/15/2009
year are subject to changel!! Payments: ( 0.00)
Amount Due: 12,287.04 NO BACK TAXES!
Back Tax Summary
Year Principal Specials Total Penalty Interest Due Interest Rate Total Payments Total Due
2011 0.00 0.00 0.00 0.00 7.00% 16,555.68 0.00
Totals: 0.00 0.00 0.00 0.00 16,555.68 0.00

Legal Description

SEC 30, T2S, R4W, USM, SE4SE4; 40.00 ACRE

History

ZONE A/R-1

Page: 1of 1
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Biological Resources Survey, IWM, Duchesne County, Utah

BIOLOGICAL ASSESSMENT

for INTEGRATED WATER MANAGEMENT
E & P SOLID WASTE DEPOSITORY PERMIT

Lindsey C Nesbitt
February 10th, 2014

Nesbitt



Biological Resources Survey, IWM, Duchesne County, Utah

1.0 INTRODUCTION

This report documents the results of a biological resources survey conducted by
Lindsey Nesbitt on behalf of Mike Vorkink, GeoStrata for an E & P solid waste
depositories. The project is approximately 10 miles north of Duchesne, Utah, at
110.372166 W and 40.273304 N. It is on private land owned by Integrated Water
Management (IWM).

IWM has proposed to convert an existing water pond, used to drain and filter
wastewater from drilling sites, to an E & P solid waste depository. The area to be
converted is a previously heavily managed area, and no new construction will occur.
Therefore, the surrounding natural habitat located within the property will not be directly
affected by the E & P solid waste conversion. The facility is at 1877 meters, map
location T2S R4W section 30. The facility is approximately 89.5 acres.

2.0 METHODS

A data review was conducted for initial assessment of the Project site. This was
completed prior to field work to gather existing information and assist in the evaluation
of the occurrence of protected natural resources within the Project area. The data
review entailed an evaluation of online resources and agency publications to determine
the presence or potential occurrence of protected natural resources. These documents
included:

*ldentification of species that occur on the USFWS Federally Listed and Proposed
Endangered, Threatened, and Candidate Species -Species List for Duchesne
County;

+ldentification of Critical Habitat in Utah;

*Review of Google Earth images and identification of habitat that could support
species protected by the Bald and Golden Eagle Protection Act (BGEPA) (Fig 1).
*Phone discussions with lead botanist at USFWS for specific information regarding
the Project site.

Nesbitt performed a field survey to document protected natural resources occurring, or
having the potential to occur by ground disturbing activities, within the Project area.
This was conducted to: document the general habitat occurring within the Project area,
to identify species listed as threatened, endangered, candidate, or proposed (TECP) by
the United States Fish and Wildlife Service (USFWS), BLM Vernal Field Office Sensitive
Species, and to identify nests and nesting habitats of those species protected by the
Bald and Golden Eagle Protection Act (BGEPA). This report documents the findings of
both the data review and the biological resources survey conducted in January 2014.

Nesbitt



Biological Resources Survey, IWM, Duchesne County, Utah

¢ ‘ Fig. 1

3.0 RESULTS AND CONCLUSIONS

The Project is in Duchesne County, approximately 7 miles north of Duchesne on
highway 87. It is located at a relatively high elevation site, 1877 m. The drainage pond
to be filled is located on a gentle sloped area, with the peak above the upper active
drainage ponds. There are drainage/spillways areas, manually created, at the
downslope sides of the pond, on the north and northwest sides. This area can be
viewed in section | and Il of the Site Photos. A dirt road separates the pond from native
habitat on the north, which will not be used in the transfer. The road on the south side
of the pond, which also separates the pond from native habitat, will be used by heavy
vehicles for dumping (refer to Site Photos, section Ill). The project areas is generally a
uniform slope and habitat type, and contains no permanent water or wetlands.

Vegetation observed surrounding the proposed workspace (Site Photos section V)
include a sagebrush steppe community. While these areas could potentially be affected
by dust, IWM conducts dust control on their roads, which reduces dust effect.

The list of Federally Listed, Proposed, and Candidate species, and USGS Rare Plants
which may occur in Duchesne county are listed in Appendix A. Descriptions include
status, habitat description, and the likelihood of occurrence. The Project site has been
in operation over 30 years and there is no natural vegetation for the proposed area. All
ten listed animals and plants species do not occur at the IWM E & P Solid Waste Project
Site. Barneby ridge-cress (Lepidium barnebyanum) has the potential of occurrence
near the Project Site. While field survey was completed during winter when leaf out is
not occurring, it is highly unlikely this vegetation occurs at the Project site due to its
previous/current use and no primary suitable habitat.

Nesbitt



Biological Resources Survey, IWM, Duchesne County, Utah

There is no defined USFWS critical habitat for threatened and endangered species at
the Project site. Figure 2 represents map from the USFWS online mapper that specifies
these results.

Vg
» (V] Political
» [_] €& Landuse/Ownership

» [_| & Hydrography
» (V] @ Critical Habitat

-

E O

Fig. 2
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Site Photos
I. Direct impact area from vehicles

#1 Unloading area, view north.

#2 Unloading area, view facing west.

#3 Fork in road, from backing in site



#4 area where trucks will drive up to before they back down to dump dirt.

Il. Potential impact site, material waste spill area.

a) North side of fill site, facing west, b) west side of land fill site.

lll. Direct impact site from solid material waste

a) South east side of land fill side, b) north east side of land fill site.



V. Surrounding undisturbed areas potentially affected by dust from vehicles.

Area south of pond to be filled, on
opposite side of road.

Area east of site, up on hill above upper
evaporation ponds.




Biological Resources Survey, IWC, Duchesne County, Utah

APPENDIX A
SUMMARY TABLE OF US FISH AND WILDLIFE SERVICE FEDERALLY

LISTED, PROPOSED, AND CANDIDATE SPECIES, AND USGS RARE
PLANTS WHICH MAY OCCUR WITHIN DUCHESNE, UTAH

Nesbitt



Biological Resources Survey, IWC, Duchesne County, Utah

Canada Lynx Threatened
(Lynx canadensis)

Occurs in extensive tracts of dense None. Has Critical
coniferous forest, primarily Engelmann  Habitat: Final designated,
spruce and subalpine fir, with substantial but it is not at site.
understory with habitat for its prey,

snowshoe hare.

Greater sage- Candidate
grouse

(Centrocercus

urophasianus)

Mexican Spotted  Threatened
owl (Strix
occidentalis lucida)

Yellow-Billed Threatened
Cuckoo (Coccyzus
americanus)

Occurs throughout Utah where None. Designated habitat
sagebrush is present. Suitable habitat > 10 miles away.

consists of plant communities dominated

by sagebrush and a diverse native grass

and forb understory. Suitable winter

habitat requires sagebrush above snow.

Spotted owls are residents of old-growth None. Designated habitat
or mature forests that possess complex > 10 miles away.
structural components (uneven aged
stands, high canopy closure, multi-
storied levels, high tree density).
Canyons with riparian or conifer
communities are also important
components. Owls are also found in
canyon habitat dominated by vertical-
walled rocky cliffs within complex
watersheds, including tributary side
canyons. Rock walls with caves, ledges,
and other areas provide protected nest
and roost sites. Canyon habitat may
include small isolated patches or
stringers of forested vegetation including
stands of mixed-conifer, ponderosa pine,
pine-oak, pinyon-juniper, and/or riparian
vegetation in which owls regularly roost
and forage. Owls are usually found in
areas with some type of water source
(i.e., perennial stream, creeks, and
springs, ephemeral water, small pools
from runoff, reservoir emissions).

Inhabit large stands of cottonwood-willow None: No suitable habitat
habitat below 7,000 ft. Species is a occurs within the Project.
riparian obligate and require low, dense, No streambanks occurs
shrubby vegetation for nest sites, and within the Project
restricted to closed-canopy, deciduous,

riparian forests with a dense shrub

understory.

Nesbitt



Biological Resources Survey, IWC, Duchesne County, Utah

Humpback chub ~ Endangered Riverine habitat. None: No suitable habitat

(Gila cypha) occurs within the Project.
No streams occurs within
the Project

Bonytail chub (Gila Endangered Riverine habitat. None: No suitable habitat

elegans) occurs within the Project.
No streams occurs within
the Project

Colorado Endangered Riverine habitat. None: No suitable habitat

pikeminnow occurs within the Project.

(Ptychocheilus No streams occurs within

lucius) the Project

Razorback sucker Endangered Riverine habitat. None: No suitable habitat

(Xyrauchen occurs within the Project.

texanus) No streams occurs within
the Project

Pant

Barneby ridge- Endangered The species habitat occurs at an Not likely. Reproduction is

cress (Lepidium elevation of 6,200 to 6,500 feet on poorly sexual, with flowering

barnebyanum) developed soils derived from marly occurring from April to May

shales in a zone of interbedding geologic and fruiting occurs May to
strata from the Uinta and Green River June. Site visit was in
Formations (Reveal 1967; Welsh and January.

Reveal 1977; Welsh 1978; Welsh et al.

1987; U.S. Fish and Wildlife Service

1989).

Nesbitt



Biological Resources Survey, IWC, Duchesne County, Utah

Ute ladies’-tresses Threatened Known primarily from moist meadows Not likely. No primary

(Spiranthes associated with perennial stream suitable habitat occurs
diluvialis) terraces, floodplains, and oxbows at within the Project. There
elevations between 4300-6850 feet exists roadside barrow

(1310-2090 meters). Surveys since 1992 pits, but this is a dry site
have expanded the number of vegetation and not likely to have S.

and hydrology types occupied by Ute diluvialis. Site visit was in
ladies’-tresses to include seasonally January when vegetation
flooded river terraces, subirrigated or was not leafed.

spring-fed abandoned stream channels
and valleys, and lakeshores. In addition,
26 populations have been discovered
along irrigation canals, berms, levees,
irrigated meadows, excavated gravel
pits, roadside barrow pits, reservoirs, and
other human-modified wetlands. New
surveys have also expanded the
elevational range of the species from
720-1830 feet (220-558 meters) in
Washington to 7000 feet (2134 meters) in
northern Utah. Over one-third of all
known Ute ladies’-tresses populations
are found on alluvial banks, point bars,
floodplains, or ox-bows associated with
perennial streams.

Nesbitt



18 February 2014

Mr. Scott Andersen, Director

Utah Division of Solid and Hazardous Waste
P.O. Box 144880

Salt Lake City, Utah 84114-4880

Re: Endangered Species/Scientifically Significant Areas Certification for the Proposed
WMI E & P Solid Waste Landfill in Duchesne, Utah.

Dear Mr. Anderson:

The Utah Division of Sold and Hazardous Waste (UDSHW) requires certification for
absence of ecologically or scientifically significant areas or threatened and endangered
species at site areas. Integrated Water Management’s (IWM) Project site foran E & P
solid waste depositories is a previously heavily managed area. For the switch from an
evaporation pond to a solid waste depository, there will be no new construction, thus no
native vegetation areas occur. There is no critical habitat or scientifically significant
areas at the Project site, defined by the U S Fish and Wildlife Service.

Duchesne county has ten Endangered, Threatened, and Candidate Species, but none
of these species exist at the Project site. These species can be found in Appendix A.
Based on a survey of the area and a data review, these species are not present at the
Project site within the IWM property. Additionally, no critical habitat occurs at the Project
site.

This survey was only for threatened and endangered species, and critical habitat. A
reasonable certification can be made that the proposed site does not contain any
endangered or threatened species or their habitats, nor scientifically significant areas.

Sincerely,
Lindsey Nesbitt

Ecologist, UofU
(801) 971-9545
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GARY R. HERBERT Wilson G. Martin
Governor Director
GREG BELL

Lieutenant Governor

April 3, 2013

Jon Peaden

GeoStrata, LLC

14425 South Center Point Way

Bluffdale, Utah 84065

RE: Integrated Water Management Waste Water Disposal Landfill Permit, 20250 W. 2000 So., Duchesne, Utah
For future correspondence, please reference Case No. 13-0318

Dear Mr. Peaden:

The Utah State Historic Preservation Office received your request for our comment on the above-referenced
undertaking on March 27, 2013.

We concur with your determination of effect for this undertaking.

Please Note: All future report submissions need a letter from the state agency, as only they are legally
responsible for making determinations.

Utah Code 9-8-4-4(1)(a) denotes that the state agency is responsible for all final decisions regarding cultural
resources for this undertaking. Our comments here are provided as specified in U.C.A. 9-8-4-4(3)(a)(i). If you
have questions, please contact me at 801-245-7263.

Chris Merritt, Ph. -
Senior Preservation 'Specialist

c¢: Ralph Bohn, Manager, Solid Waste Landfills, Utah Division of Solid and
Hazardous Waste, P.O. Box 144880, Salt Lake City, UT

300 S. Rio Grande Street » Salt Lake City, Utah 84101 » (801) 245-7225 » facsimile (801) 533-3503 = www.history.utah.gov



‘ m A A c i M M~ i“ Engineering & Geosciences
14425 South Center Point Way, Bluffdale, Utah 84065 ~ T: (801) 501-0583 ~ F: (801) 501-0584

March 22, 2013

Chris Hansen, Preservation Planner
Utah State History

300 S. Rio Grande Street

Salt Lake City, Utah 84101

Subject: Historical Preservation Survey

Dear Mr. Hansen,

We are currently preparing a landfill permit on behalf of Integrated Water Management (IWM) to be
submitted to the Utah Division of Solid and Hazardous Waste (DSHW). IWM is a waste water disposal
company in the Uinta Basin that services the Oil and gas industry. IWM is located in Duchesne County
approximately 8 miles north of the city of Duchesne. DSHW requires a Historical Preservation Survey
when permitting a new Utah Exploration and Production Waste Landfill (R315-304-4(2)(a)(iv)). At the
request of IWM we at GeoStrata conducted an evaluation of the proposed landfill site located on their
property at 20250 W 2000 S, Duchesne, Utah. A USGS 7.5 Minute Topographic map with the location of
IWM and the proposed landfill is attached to the end of this letter as Attachment 1.

IWM takes waste water extracted during oil and gas exploration and production processes and stores the
water in evaporation ponds. IWM is considering converting one of their evaporation ponds into a landfill
that will be used to dispose of drilling muds. There will be some minor alteration to the size and shape
existing facility when the pond is converted to the landfill pit however none of these alterations will affect
any existing structures. The pond that will be converted to a landfill was re-constructed in 2010. Prior to
2010 the site was also used as a waste disposal site under different ownership since the 1980°s.

The Area of Potential Effects for the proposed landfill construction is confined to the location of the
evaporation pond. This location has already been disturbed through previous construction on the site since
1980. Since the proposed landfill area is currently used for waste water disposal, we expect that the Area of
Potential Effects will be limited to the area of the existing evaporation pond. The area of the pond to be
converted to a landfill is approximately 4.9 Acres.

There are several buildings located on the IWM facility, none of which are older than 50 years and none of

the structures are potentially eligible to be listed on the National Registry of Historic Places. A list of all
structures on the subject IWM property and their respective construction dates are provided below:

Copyright © 2013 GeoStrata, LLC



Building/Structure

Construction Date

Driver Shack Fall of 2010

Office Fall of 2010

Tank Building Winter 2010 to 2011
Water Well House Fall 2010

Triplex Building Fall 2011

Injection Well House Fall of 2011
Shop/Dryvac Building Spring 2012

Old Shop #1

on site since 1980

Old Shop #2

on site since 1980

Based on our evaluation of the site and Area of Potential Effects from the permitting of the new
landfill, the site has no historical properties or structures. None of the above mentioned buildings will
be impacted by the construction of the proposed landfill. If you have any questions or need any other
information about our historical evaluation of the IWM property, please contact us at (801) 501-0583.

Sincerely,

Jon Peaden
GeoStrata, LLC

Copyright 2013 GeoStrata, LLC
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Description Unit Cost [No. Units |Unit Type Total Cost Details
Engineering Laboratory/field Testing 15000.00 1|GS Estimate 15000.00|Density testing, lab testing, engineering support
As built survey 1600.00| 1|Gilson Estimate 1600.00|Gilson Engineering, As built survey and CAD drawing
Letter of notification of closure 1200.00] 1|GS Estimate 1200.00|Letter to DSHW and County
Construction 1x10-5 cm/sec. Material 0.00 15968|cy 0.00[IWM Stockpile material
Topsoil Material 0.00 4081|cy 0.00[lWM Stockpile material
1x10-5 cm/sec. Material Graded and Compacted 0.80 15968|cy 12774.40|RS Means
Topsoil Graded 0.40 16323|cy 6529.20|RS Means
Trucking 4.82 20049|cy 96636.18|RS Means
Liner and Installation 0.50] 234500|Sq Ft 117250.00[IWM Self Install Estimate
Seeding 0.02| 234500|Sq Ft 5780.43[RS Means
Contingency 10% 29334.61 1] 29334.61
[TOTAL COST: 286104.82]

Engineers opinion of probable Costs

ConnClvmte

Copyright GeoStrata , 2014

Closure Cost Summary

Integrated Water Management
Landfill Permit

Duchesne, UT

Project Number: 751-013

Plate
H-1




Total units

Total cost 30

Task Description Unit Cost | No. Units | Unit Type | Total Cost Details/Source
30 yrs. yrs.
Quarterly 1st 2 years; Semiannually 4 inspections/year for the first 2 years and then 2
Inspections for 28 years 85 4lhours 340.00| 64 21760.00] inspections/year for 28 years
Quarterly 1st 2 years; Semiannually 4 reports/year for the first 2 years and then 2
Report for 28 years 85 2lhours 170.00 64 10880.00| reports/year for 28 years
[TOTAL for 30 yrs 32640.00
Groundwater Monitoring  |Groundwater Sampling labor 85 6lhour 510.00| 13 6630.00
GRO 130 2jsample 260.00 13 3380.00] Annual monitoring for first 5 years, biennial for next 10
Heavy Metals 178 2|sample 356.00] 13 4628.00| years, then monitoring evey 5th year for final 15 years.
Inorganic Constituents/other 234 2|sample 468.00 13 6084.00 Sampling from 2 monitoring wells for 13 rounds of
Groundwater sampling report 1200 1jreport 1200.00| 13 15600.00 sampling
Transport to lab 100| 1lvehicle 100.00 13 1300.00|
[TOTAL for 30 yrs 37622.00
Maintenance Re-grading 85 16/hour 1360.00 1 1360.00] Assumes 25% of topsoil of final cover will have to be
Soil replacement 4 136|cy 544.00] 1 544.00] replaced over 30 years
Reseeding 0.02465 234500[Sq Ft 5780.43 1 5780.43| Assumes 1 total reseeding of final cover over 30 years
[TOTAL for 30 yrs 7684.43
lTOTAL for all tasks 30 yrs 77946.43 I
IContingency 10% of total cost for all tasks 7794.64 I
ITOTAL POST CLOSURE COST 85741.07 I

Engineers opinion of probable Costs

ConnClvsia
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MEMORANDUM
To: Division of Solid and Hazardous Waste

Doug Faylot, P.G.

ike Vorkink, P.G. /Hiram Alba, P.E., P.G.

From:
Date: April 1, 2014
Subject: Additional data for IWM Exploration and Production Landfill Permit

As requested by the Utah Division of Solid and Hazardous Waste (UDSHW), we are presenting
additional information on behalf of Integrated Water Management (IWM) for the exploration and
production landfill application submitted March 14, 2014. The attachments in this memo include the
stamped construction plans, available construction quality control and assurance results for pond #3,
construction and HDPE liner certification letters from supervising engineer, copies of letters of
notification sent to the appropriate property owners and a map of surrounding property owner parcels.

Engineers from CIVCO Engineering designed the IWM waste water ponds and oversaw their
construction. The QA/QC program is outlined on page 2 of the construction plans which is included
in the attachments. QC Testing was hired to conduct compaction testing for pond #3, and results for
38 of the compaction tests are included in this letter as Attachment 19-30.

Pond #3 was lined using a 40 mil secondary liner and a 60 mil primary liner with a 200 mil geonet
between liners. Non-destructive testing was performed on the liners. General specifications of the
HDPE liners are provided in this letter as Attachment 31-32. A copy of the stamped construction
plans that were used for the construction of the IWM facility is also attached to this letter as
Attachments 1-16. Attached is a memo from John Wood S.E. of CIVCO Engineering dated March
27,2014 in which he states that he reviewed the liner testing results as well as performed a visual
inspection of the seams. In a memo to the Division of Oil and Gas and Mining dated May 25, 2011
John Wood S.E. declared that the ponds were constructed as presented on the plans and that all
deficiencies had been addressed (Attachment 18).

Attachments 33-43 include copies of notice of intent letters sent to property owners within 1000 ft of

the proposed landfill cell at IWM as per UDSHW regulation R315-310-32I. A map of the actual
parcels is included as Attachment 44.

Copyright © 2014 GeoStrata Memo 4-1-2014



Itis GeoStrata’s opinion based on the supervising engineer’s certification and the approval of DOGM
that pond#3 was constructed and lined as per the specifications outlined in the construction plans. If

you have any questions regarding the data presented in this letter please feel free to contact our office
at 801-501-0583.

Copyright 2014 GeoStrata 2 Memo 4-1-2014



Attachment 1

INTEGRATED WATER
MANAGEMENT
Bleazard Disposal Pits

Located in W3 NE 1 SE 1, SE1SE 1 Section 30, T2S, R4W,

USB&M
DUCHESNE COUNTY, UTAH

SHEET INDEX

TITLE SHEET

NOTES

OVERALL SITE PLAN
UNLOADING FACILITIES
POND LAYOUT

.... SECONDARY CONTAINMENT LAYOUT
.... SECTIONS

... SECTION 2

SECTION 3

... SECTION 4

.... LAND FARM SECTIONS
.... DETAIL SHEET 1

.... DETAIL SHEET 2

.... DETAIL SHEET 3

.... DETAIL SHEET 4

No.174630
JOHN SHANE

PROJECT INFORMATION
Owner/Operator: Integrated Water Management
Robert L. Ballou

PO Box 816

Roosevelt, Utah 84066
435-722-3555

Project Location:  Section 30, T2S, R4W, Uintah Special Base and Meridian

Engineer: John S. Wood, PE, (Utah 174630)
CIVCO Engineering

P. O. Box 1758

Vernal, Utah 84078

435-789-5448

VICINITY MAP

DUCHESNE AIRPORT, UTAH (422252)

1971-2000 Monthly Climate Summary

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Average Max.

299 36.1 46.3 58.0 68.5 80.4 87.8 84.7 76.4 63.1 43.6 33.2 59.2
Temperature (F)

Average Min.

7.5 12.8 22.6 31.2 39.8 482 554 52.4 449 339 20.2 103 317
Temperature (F)

Average Total

A . 0.70 0.58 0.49 057 095 054 0.63 1.02 057 065 058 032 7.58
Precipitation (in.)

http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ut2252

PPOJECT

00 05 1.0 15 20 25 3.0 3.5 mies

MONTHLY AVERAGE PAN EVAPORATION (INCHES)

| PERIOD |
| OF RECORD| JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV

DEC YEAR

FORT DUCHESNE | 1894-2005 0.00 0.00 0.00 5,16 741 861 9.06 798 557 325 0.00 0.00 47.04

VERNAL ARPT | 1928-2005 | 0.00 0.00 0.00 507 6.41 748 6.64 6.34 489 292 0.00 0.00 39.75

http://www.wree.dri.edwhtmifiles/westevap. final html#UTAH
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Attachment 2

INTEGRATED WATER
MANAGEMENT
Bleazard Disposal Pits

Located in NE4SE 41, SE

1 Section 30, T2S, R4W, USB&M

DUCHESNE COUNTY, UTAH

SOIL SAMPLE LOCATION

PUMP

LIGHT POLE

WATER SHUT OFF VALVE

WELL

LEAK DETECTION SUMP

BORE HOLE

POWER POLE WI/LIGHT

POWER METER

POWER POLE

GAS MAIN

THE PONDS WILL CONSIST OF A COMPACTED EARTH DAM, 60 MIL HDPE GEOMEMBRANE PRIMARY
LINER, 200 MIL HDPE GEONET, 40 MIL HDPE GEOMEMBRANE SECONDARY LINER, AND LEAK
DETECTION SYSTEM. THE CONTRACTOR SHALL ENSURE QUALITY CONSTRUCTION BY COMPACTING
FILL TO 95% MDD. THREE COMACTION TESTS SHALL BE TAKEN FOR EVERY 1’ LIFT. MAXIMUM
LIFT SHALL BE 1’. FILL SHALL HAVE NO ROCKS LARGER THAN 6”. ALL TESTING SHALL BE
PERFORMED IN THE PRESENCE OF THE DESIGN ENGINEER OR HIS DESIGNATED REPRESENTATIVE.

THE CONTRACTOR SHALL COORDINATE ALL EARTHWORK AND PIPE WORK WITH THE LINING
INSTALLER TO ENSURE OPTIMUM LINER INSTALLATION CONDITIONS.

ROCK WILL BE ENCOUNTERED IN EXCAVATION OF THE POND. ROCK SHALL BE OVER EXCAVATED
1" BELOW THE FINISH GRADE OF THE POND. CLEAN FILL SHALL BE INSTALLED IN OVER
EXCAVATED AREAS TO THE FINISH GRADE. THE CONTRACTOR IS RESPONSIBLE FOR ASCERTAINING
THE EXTENT OF ROCK LOCATED WITHIN THE POND.

THE CONTRACTOR SHALL BE RESPONIBLE SCHEDULING AND PAYING FOR ALL GRADE SETTING
AND MATERIAL TESTING.

SECONDARY CONTAINMENT WILL BE UNLINED. THE CONTRACTOR SHALL ENSURE QUALITY
CONSTRUCTION BY COMPACTING FILL TO 95% MDD. THREE COMACTION TESTS SHALL BE TAKEN
FOR EVERY 1’ LIFT. MAXIMUM LIFT SHALL BE 1’. ALL TESTING SHALL BE PERFORMED IN THE
PRESENCE OF THE DESIGN ENGINEER OR HIS DESIGNATED REPRESENTATIVE.

SKIM PONDS 1 AND 2 WILL HAVE BIRD NETTING INSTALLED

SITE DATA
CAPACITY DIMENSIONS MEASURED
AREA

SKIM POND 1 6,809 bbl 80°x140’ 10,436 sq ft
SKIM POND 2 6,986 bbl 80’140’ 10,436 sq ft
POND 1 78,935 bbl 140'x418’ 57,771 sq ft
POND 2 344,593 bbl  217'x741’ 159,727 sq ft
POND 3 455,105 bbl  226'x936’ 228,550 sq ft

TOTAL 892,428 bbl
SECONDARY CONTAINMENT POND 459,752 bbl

LINER HDPE GEOTEXTILE GEONET HDPE GEOTEXTILE FABRIC
60 MIL (SQ FT) 200 MIL (SQ FT) 40 MIL (SQ FT) 12 0Z. (SQ FT)

SKIM POND 1 15,132 15,132 15,132

SKIM POND 2 15,132 15,132 15,132

POND 1 82,480 82,480 82,480

POND 2 231,604 231,604 231,604

POND 3 299,218 299,218 299,218

SPILLWAY 54,840 54,840

TOTAL 698,406 643,566 643,566 54,840

Note: These represent a neat line measurement that includes the pond,
from the lip of the pond to the anchor trench, and the anchor
trench. No adjustment has been made for waste material,
overlaps, or other losses of material. Contractor shall make
adjustments for loss of materials for overlaps, waste, etc.

GENERAL NOTE: The contractor shall be responsible to notify the owner and project engineer
of any errors, change of site conditions, adverse site conditions, or any other problems
immediately to be followed up with a written notification with 24 hours of discovery. Failure to
do so will relieve the owner and project engineer of responsibility to pay for changes due to any
of the above conditions.

No.174630
JOHN SHANE

EARTHWORK %NV \, Q
Base Surface Comparison Surface Cut Cu. Yd. Fill Cu. Yd. NetCu. Yd. Cut FactorFill Factor Cut (adjusted) Cu. Yd. Fill (adjusted) Cu. Yd. Met (adjusted) Cu. Yd.
EXISTING PONDS POND DESIGN 174165.02 51004.12 123160.90 1 1.2 174165.02 61204.95 112560.07
EXISTING PONDS POND 1CLEAN UP 15860.12 15848.70 1 1 15860.12 15848.70
EXISTING PONDS POND 2 CLEAN UP 10164.70 10083.80 1 1 10164.70 10083.80
148140.20 97228.40 148140.20 87027.57 cut

Note: Pond 1and Pond 2 clean up values are excavated from the original surface and are therefor subtracted from the earthwork volumes under this contract.
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Attachment 3

INTEGRATED WATER
MANAGEMENT
Bleazard Disposal Pits

Located in NE 4 SE %,

(V=g

DUCHESNE COUNTY, UTAH

SE  SE 4, Section 30, T2S, R4W, USB&M

EXISTING STORM WATER

D_<mmm_o.P DITCH. MODIFY
TO MEET*NEEDS FOR NEW
. PONDS

EXISTING CONCRETE
OFFLOADING STRUCTURE
TO BE REMOVED

N89" 45" 16.90"W
1315.694 -

B —

S0 08 54.277W

1324.414

INSTALL 4’ FIELD FENCE

1326.542

23 /7

—

=

——
KIM POND 2

~—~x—
~~X—

SKIM PONUF———x3_ _

T x—— NG 01 34.707E

INSTALL 4' FIELD FENCE

X~

G
AN

EXISTING 6’
CHAINLINK

FENCE TO
N sTAY
~~

|

NO" 16’ 22.17°FE o ———— \ j

EXISTING BUILDINGS, UTILITIES, J f
POLES, WATER SHUT OFF SO° 17 05.357W

VALVES, ETC TO BE REMOVED
AND/OR REPLACED UNLESS
OTHERWISE NOTED.

1526.540
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Attachment 4

INTEGRATED WATER
MANAGEMENT
Bleazard Disposal Pits

Located in NE 4 SE1, SE 4 SE 4, Section 30, T2S, R4W, USB&M

DUCHESNE COUNTY, UTAH
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Attachment 5
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—
o
o
8
D
o
5
== 3
-
’ c TIR=2m
100 Q
7 a8 Bo
w I'I'I‘
Zbl—xﬂz
| e |28 B
o OQo.hl_\ L] m
> Szo | m
> 0 ‘—2_" Am-ugu
— :< s om
m %m E
S QNZ>
> 5 ||= = o
I =] 1
D | - m
=R ]
100’ 5'“’
w
pS)
S
=

Wy
!!!!!
v
'\‘"‘

O "
//////'//f' %
0 & N

N )

]
A

72\ NN

2/
7 7 7/ 70 -
&/ //// O ‘?//?,/, h
2 >
7 / ~ f,
’/ /_/_\ % 1. . //:
y DISPOSAL PONDS/LAND FARM CIVCO Engineering, Inc. 1 a/mto] s foonces ote st vt w/oooMmtansed vond 1 cttes
qqqqqqqq 1256 W. 400 S. STE. 1, P.O. Box 1758, Vernal, Utah 84078
Integrated Water Management |  reone - (435) 789 5448 Fox - 435) 789 4485

PPPPPPPPPPPPPPPPPPPPPPPP

NNNNNN

Gl jo

SECONDARY CONTAINMENT LAYOUT

PROFESSIONAL ENGINEER




Attachment 7

VY -V NOILO3S

00+1L1L 00+01L 00+6 00+8 00+L 00+9 00+S 00+ 00+¢ 00+2 00+1 00+0

00+2L

1S y€+£100+€1L

oLl9
SL9
0Z1L9

6117.82

148"}
og1L9

Sel9
o¥L9
S¥l9
0S19

SS9

0919

S919

0L19

SL19

6117.79

6118.44 \

6128.90

ADN
\

6115.09 o

6115.26

6115.22

6113.70

6113.34

6113.43

6113.78

6113.25

6116.21

LNIANIVLNOD AHVANODIS

6115.40

6119.57 N

6119.19

6126.98
6121.33

6137.85

6132.94

6142.99

6138.04

6131.55
6123.00

6131.73
6123.02

3dO7TS % S0

6132.19
6123.00

NOILD313a Mv3a1 0L

6137.13

13 ¥3LVM XVYIAN

A
€ ANOd

6139.21

6149.72

i

6144.81

6142.02

|

6142.13

6141.94

6130.99

6143.42

6130.97

6145.67

'A3T13 H3LVM XVYIN
¢ dNOd

6135.54

6147.47

6149.35

6164.36

6160.64

6167.83

6159.69

6163.60

6151.99

6168.32

6160.98

6170.25

6173.66

OLl9
SlLl9
ocle

Scl9
ogl9

Sel9
orl9
Shl9
0sli9

SSi9

09l9

S9l9

0oLl9

GLI9

HvY1lN ‘ALNNOO 3INS3IHONA
nedsn
s}id |esodsiq piezealg
LNINIODOVNVIN
d3LVM d3LVIOILNI

‘MbY ‘SZL ‘0¢ uonoes ‘L3535 ‘L35 L3N & M Ul pajeson

aoom
INVHS NHOr

"ON L33HG]

GlL o £

PROJECT!

LAND FARM/CLEANUP

Integrated Water Management

CIVCO Engineering, Inc.

1256 W. 400 S. STE. 1, P.0. Box 1758, Vernal, Utah 84078
Telephone: (435) 789-5448 Fax: (435) 789-4485

PROJECT]
NUMBER

APPROVED

SECTIONS 1

DRAWN BY

JSW

PROFESSIONAL ENGINEER DATE

QC
CHECKED BY]

No.

DATE

BY

REMARKS

REVISIONS




Attachment 8

—
o
o
Q)
—
(0]
o
2 ||
|
Sl Z
s TN =
@ @ @ @ @ £ =[N m
& 3 & 3 & m % Q > ()
© 6156.49 @ 2 2 2 2 - a 4
8 o & 3 & 3 m - _UJ >
P 6166.62 |, 88111 Um-'
ENE
6152.17 8 61671 C%U) " m m
s=F 8 20O
6167.82 = P o m E
T 615164 6165.09 c g g =
8 si51.00 ; = ||= - >
T 6167.47 T > |9 -]
6148.42 8 6165.07 8 = m
6151.00 =4 ||l )
N
6167.26 [
N
» 6147.84 / 6165.06 -
8 6151.00 g
N 6167.37 J
+
6147.60 / 8 5165.04
6151.00 \
B 6166.96
¢ 6147.68 | [ o 6165.03
8 6149.46 \ m o o o o @
O [ [ [} [ ~
- $ 6166.75 o o o i o
6147.89 ¢ O 8 si165.01 2 6163.36 | |
6149.46 2 Z 8 N ~
>
z 6166.76
wn @)
m T 6147.84 ! 6167.38 6168.39 |
9' 8 6149.47 O 6167.32 B
= + 6167.69
(@) +
Z 6151.41 8 6167.79 7 6164.03
O 6149.47 8 6152.49 z
' 6169.08 =
O ¢ 6150.64 6167.76 6164.32 | | =
8 6149.47 6151.97 2 ]
m
¢ 6166.89 2 %
6150.87 8 6168.00 N 6163.88 =
6149.47 8 si51.94
6165.33
\
® 6152.93 6168.00 ge o 6163.77 |
o “
8 6149.47 m 6151.47
? 6166.68 9
6155.35 § 6 G 6164.62
6151.00 N 516672 > 8 6150.99
2
2 2 2 2 @ 6167.52
~ 1 .
3 6160.61 g 2 > N & | ]
8 5151.00 6150.97
6160.74 + 6167.07
6159.28 8 615093 E%
glz
a3
® 6160.52 6162.94 /%%
S ! 6158.71 E"’
¥ _6163.06 ts 2
5 ¢ 6164.15 hlz
@ @ @ @ 2 8 6162.46 Xo
e a a @ o gz
(¢} o o (=] (3} ):"U
|le—M O
6166.38 2z
6162.52 B
P 6169.47
8 6159.63
6168.42
?
% 6167.49 /ARy 4
& 6168.00 S
o o 2 Zo 2
[4,] [4)] [22] o) ~
o (3] o m O, o
T
3
m
—
2
==
Qwn
O T
o>
Zz
M
I2 - -
A LAND FARM/CLEANUP CIVCO Engineering, Inc.
z PROJECT 1256 W. 400 S. STE. 1, P.O. Box 1758, Vernal, Utah 84078
° Integrated Water Management Telephone: (435) 789-5448 Fax: (435) 789-4485
> [emoer APPROVED DRAWN BY |_Jsw
O | NUMBER
o
- o No. | DATE | BY REMARKS
o SECTIONS 2 R ESSONAENGNEER AT CHECKED BY REVISIONS
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LAND FARM/CLEANUP

Integrated Water Management

CIVCO Engineering, Inc.

1256 W. 400 S. STE. 1, P.0. Box 1758, Vernal, Utah 84078
Telephone: (435) 789-5448 Fax: (435) 789-4485
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Attachment 12

12" DIA HDPE PIPE SUMP

HDPE BOOT PER MFG
INTEGRATED WATER
MANAGEMENT [ 1" SUMP MIN.
i i 4" DIA HDPE PIPE
Bleazard Disposal Pits SOPE PIPE

Located in W3 NE 4 SE 1, SE 1 SE 1, Section 30, T2S, R4W,
USB&M

DUCHESNE COUNTY, UTAH WELDED HDPE CAP

ALTERNATIVE SUMP DETAIL

A<mxjo>ﬁ OR IOENOZH>C
REMOVABLE /LOCKABLE CAP NOT TO SCALE

No.174630
JOHN SHANE

ANCHOR TRENCH TO BE 3" WIDE X 3" DEEP 3

AND 2° FROM CREST OF DAM /12" DIA ADS PIPE SUMP
60 MIL HDPE \ «

\\\\ iiiiiiiiiiiiiii I/“"&.
MAX WATER LEVEL 2" MIN FREEBOARD 57 SN\
\/

200 MIL GEONET SEE ALTERNATIVE SUMP DETAIL

2
7
)
oX
&
s

40 MIL HDPE | COMPACT FILL TO 95% MDD
COMPACTION TEST SHALL BE TAKEN
60 MIL HDPE FOR 1" LIFT. MAXIMUM LIFT SHALL BE 1’

200 MIL GEONET

z /|
— 1" SUMP MIN.
NS N\ N NN /N > N/ /7N ~ ~ X , L i \ , \\/ \ \\/\\/
KBOOT/PENETRATION PER zmo.\/ N //\//\\//\\43 DIA PVC _u__umY\A/\ NN N \//\//\//\//\//\//\//%/
YN /\\ \\/\\/\\/\\/\\/\\/\\/\\/\\/\\/\\/\\/\\/\@ 0.5% \z_z,\\/\\/\\/\\/ N e 7 IO PN
R A A A S A S S A G e s
\\\f \\A\f \\M\f/ \\ P , - y; \““\ \““\ \“Mx/
BELOW LINER TO ALLOW BOOT INSTALATION MNANXKXKL /\\///\///\\///

LEAK DETECTION DETAIL

(VERTICAL OR HORIZONTAL)
NOT TO SCALE

REVISIONS

REMARKS

No. | DATE | BY

1256 W. 400 S. STE. 1, P.0. Box 1758, Vernal, Utah 84078

CIVCO Engineering, Inc.

Telephone: (435) 789-5448 Fax: (435) 789-4485

JSW

DRAWN BY
CHECKED BY]

QC

DATE

PROFESSIONAL ENGINEER

APPROVED

DISPPOSAL PONDS/LAND FARM
Integrated Water Management

DETAIL SHEET 1

PROJECT!

PROJECT]
NUMBER

SHEET No.

12 of 15




Attachment 13

36”7 20+ /-

INTEGRATED WATER
MANAGEMENT
Bleazard Disposal Pits

60 MIL HDPE GEOMEMBRANE (PRIMARY)
200 MIL GOECOMPOSITE

40MIL HDPE GEOMEMBRANE

36"

Located in W3 NE 4 SE 1, SE 1 SE 1, Section 30, T2S, R4W,
USB&M
DUCHESNE COUNTY, UTAH

TYPICAL ANCHOR TRENCH (3:1 SLOPE)

(DOUBLE LINER W/DRAINAGE LAYER & CUSHION GEOTEXTILE)
NOT TO SCALE

N

.
~

\\mo MIL HDPE LINER

S 200 MIL GEONET

BOOT ACCORDING TO zﬁ@\uuww ~<40 MIL HDPE LINER

ITT~STAINLESS STEEL BANDING
47 pvc U=
TO SUMP

EXTRUSION WELD

SECONDARY LINER/BOOT DETAIL
HDPE GEOMEMBRANE PIPE BOOT
STAINLESS STEEL BANDING
~w*-TOP 1" ABOVE PIPE
= TEE
M : A FLOWLINE AT WATER LEVEL

END OF DOWNTURN 1.5° BELOW WATER LEVEL

No.174630

127 HDPE PIPE 3 wl‘lﬁ
JOHN SHANE

w"“" —= 60 MIL HDPE GEOMEMBRANE (PRIMARY)

A e L/AN
ERININENY 7
AR AR AN, /Noo MIL HDPE GEOMEMBRANE

NCee 40 MIL GEOMEMBRANE (SECONDARY) \ T2 RYO\C

SN2

A

OUTLET PIPE PENETRATION

NOT TO SCALE

REVISIONS

REMARKS

No. | DATE | BY

1256 W. 400 S. STE. 1, P.0. Box 1758, Vernal, Utah 84078

CIVCO Engineering, Inc.

Telephone: (435) 789-5448 Fax: (435) 789-4485

JSW

DRAWN BY
CHECKED BY]

QC

DATE

PROFESSIONAL ENGINEER

APPROVED

DIPOSAL PONDS/LAND FARM
Integrated Water Management

DETAIL SHEET 2

PROJECT!

PROJECT]
NUMBER

SHEET No.

13 of 15




Attachment 14

INTEGRATED WATER
MANAGEMENT
Bleazard Disposal Pits

Located in W3 NE 4 SE 1, SE 1 SE 1, Section 30, T2S, R4W,
USB&M
DUCHESNE COUNTY, UTAH

EXTRUSION WELD

STAINLESS STEEL BANDING

HDPE GCEOMEMBRANE
3/47 STAINLESS STEEL BANDING

HDPE GEOMEMBRANE

GASKET

EXTRUSION WELD TO HDPE PIPE

OR APPLY A SILICONE OR OTHER
2 SELECTED SEALANT TO NON
WELDABLE SLEEVE ENDS

‘X1 1/27 GASKET

PIPE PENETRATION SEAL

(VERTICAL OR HORIZONTAL)
NOT TO SCALE

STAINLESS STEEL BANDING

\%' \\IU@W GEOMEMBRANE PIPE BOOT
w : \ﬁﬁoiﬁzm AT 17 ABOVE FREEBOARD

127 HDPE PIPE

INLET PIPE PENETRATION

60 MIL HDPE GEOMEMBRANE (PRIMARY)

SCSASRS
QIOIRSK 200 MIL HDPE GEOMEMBRANE
&vM”MMMM»”»“ 40 MIL GEOMEMBRANE (SECONDARY)

N O

%
No.174630 \W\ﬁ
0

NOT TO SCALE

JOHN SHANE

REVISIONS

REMARKS

BY

8/31 /LQLM_ Chonges ofter site visit w/DOGMextended pond 1 odded oft sump det, |

DATE

No.

1256 W. 400 S. STE. 1, P.0. Box 1758, Vernal, Utah 84078

CIVCO Engineering, Inc.

Telephone: (435) 789-5448 Fax: (435) 789-4485

JSW

DRAWN BY
CHECKED BY]

QC

DATE

PROFESSIONAL ENGINEER

APPROVED

LAND FARM/CLEANUP
Integrated Water Management

DETAIL SHEET 3

PROJECT!

PROJECT]
NUMBER

SHEET No.

14 of 15




Attachment 15

INTEGRATED WATER
MANAGEMENT
Bleazard Disposal Pits

Located in W3 NE 4 SE 1, SE 1 SE 1, Section 30, T2S, R4W,
USB&M
DUCHESNE COUNTY, UTAH

60 MIL HDPE GEOMEMBRANE (PRIMARY)

e WELD (TYP)
— ——— —Ze—— 200 MIL. GEOCOMPOSITE

40 MIL GSE HDPE SMOOTH GEOMEMBRANE (SECONDARY) \
40 MIL GSE HDPE SMOOTH GEOMEMBRANE (SECONDARY)

200 MIL. GEOCOMPOSITE \\mo MIL HDPE GEOMEMBRANE (PRIMARY)

TOE OF SLOPE TRANSITION (3:1 SLOPE)

(DOUBLE LINER W/DRAINAGE LAYER & CUSHION GEOTEXTILE)
NOT TO SCALE

N O

%
No.174630 W\ﬁ
JOHN SHANE § —

REVISIONS

REMARKS

BY

8/31 /LQLM_ Chonges ofter site visit w/DOGMextended pond 1 odded oft sump det, |

DATE

No.

1256 W. 400 S. STE. 1, P.0. Box 1758, Vernal, Utah 84078

CIVCO Engineering, Inc.

Telephone: (435) 789-5448 Fax: (435) 789-4485

JSW

DRAWN BY
CHECKED BY]

QC

DATE

PROFESSIONAL ENGINEER

APPROVED

LAND FARM/CLEANUP
Integrated Water Management

DETAIL SHEET 4

PROJECT!

PROJECT]
NUMBER

SHEET No.

15 of 15




Attachment 16

INTEGRATED WATER
MANAGEMENT
Bleazard Disposal Pits

Located in W3 NE 4 SE 1, SE 1 SE 1, Section 30, T2S, R4W,
USB&M
DUCHESNE COUNTY, UTAH

COMPACT OVER AUQUIFER
MOUND OVER LEACH FIELD

GEOTEXTILE FABRIC BARRIER
OVER WASHED DRAIN ROCK

WASHED DRAIN ROCK

TRENCH DETAIL

NOTES

@ TESTPIT 1 GROUND @ 6137.8, CURRENT BOTTOM @ 6125.2, FINISH EX @6119.2.
END OF TRENCH.

@ TEST PIT 2 CURRENT BOTTOM @ 6119.3. LOCATION OF LEAK DETECTION FOR
POND 3.

@ 800 FEET OF 4" PERFORATED PIPE LAID @ -0.5% GRADE TO WEST.
APPROXIMATELY 200-300 FEET IN AQUIFER. APPROXIMATELY 500-600 FEET IN
LEACH FIELD. LENGTHS WILL BE DETERMINED AS THE EXCAVATION IS
COMPLETED AND ADJUSTMENTS WILL BE MADE AS NEEDED. GRADE WILL BE @
6117.0 AT TEST PIT 1 AND 6113.0 AT THE END OF THE SYSTEM.

@ INSTALL AN INSPECTION PORT SIMILAR TO THE LEAK DETECTION PORTS AS
DESIGNED FOR THE PROJECT. THIS WILL CONSIST OF 12" ADS PIPE
PERFORATED IN THE GRAVEL ZONE AND CAPPED.

No.174630

JOHN SHANE
WOOD

0
0
100’

Q
1
5
0

SCALE

3

A

>

VAVAVADN

I

REVISIONS

REMARKS

BY

DATE

No.

1256 W. 400 S. STE. 1, P.0. Box 1758, Vernal, Utah 84078
Telephone: (435) 789-5448 Fax: (435) 789-4485

CIVCO Engineering, Inc.

JSW

DRAWN BY

CHECKED BY]

QC

DATE

PROFESSIONAL ENGINEER

APPROVED

DISPOSAL PONDS/LAND FARM
Integrated Water Management

LAND DRAIN

PROJECT!

PROJECT]

JSHEET No.

—
o |NuMBER
4
—




Attachment 17
CIVCO Engineering, Inc.

Civil Engineering Consultants
PO Box 1758 * 1256 W 400 S, Suite 1
Vernal, Utah 84078

March 27, 2014

Attached are copies of plans, correspondence, compaction test, and liner tests for the Integrated
Water Management ponds. I was present for many of the compaction tests that were performed
and personally verified the results. I was not present for the liner tests but reviewed the results.
However, I performed a visual inspection of the liners and seams, and noticed the locations of
the tests apd repairs made tp the seams. I performed the final inspections for the ponds.

John S. Wood, SE

Phone (435)789-5448 * Fax (435)789-4485
Email: civco@civcoengineering.com



Attachment 18

CIVCO Engineering, Inc.
Civil Engineering Consultants
PO Box 1758 * 1256 W 400 S, Suite 1
Vernal, Utah 84078

May 25, 2011 RECEIVED

MAY 26 201

Utah Division of Oil, Gas, and Mining DIV. OF OIL, GAS & MINING

Attn: Lisha Cordova
1594 West North Temple, Suite 1210
Salt Lake City, Utah 84114

Lisha:

On May 17, 2011, | performed a final inspection for the facility at the Integrated Water
Management facility located north of Duchesne, Utah. The construction is now
complete and has been performed in accordance with the plans and specifications. All
deficiencies have been addressed.

If you have any questujns please give me a phone call. Thank you.

V5 //?’

" John S. Wood, PSE

Phone (435)789-5448 * Fax (435)789-4485
Email: civco@civcoengineering.com



Attachment 19

AASHTO T-238
AASHTO T-239

NUCLEAR MOISTURE - DENSITY DETERMINATION

Q.C. Testing, Inc.
2550 W 500 N #2A

Vernal, UT 84078

(435) 789-0220

Client:  Hughes Construction
Project Name Blue Bench Evaporation Ponds Date 11/8/2010
Project Number Pond #3 Charge ID
Instrument Used and Number TROXLER 3411-B Material Type native fill from cut areas
DENSITY MOISTURE
Back Scatter 2"D.T.X! 4'D.T.00 6"D.T. 8"D.T.
1 1 1 1
2 2 2 2
3 3 3 3
Total Total Total Total
Average Average Average Average
Day Average Standard Counts Day Average Standard Counts
Air Gap
Read or | Direct Wet
Test |Station Standard | Contact | Density | Dry Marshall or %
No. |Ft. Rt. or Lt. Of Line Counts | Reading | Lbs. Ft.3 | Density Proctor T-99 | Comp
19 N dike elev 6111 Density 2038 1712 124.8 115.7 119.0
97.2
N40.16.479 W110.22.447 Moisture 638 108 9.0 7.9 12.4
; Density 1436 130.8 119.2 119.0
20 N dike elev 6119 100.1
N40.16.489 W110.22.434 Moisture 132 11.5 9.1 124
21 N dike NE corner elev 6109 Density 1554 131.3 117.6 119.0 98.5
N40.16.491 W110.22.410 Moisture 154 13.7 11.7 12.4
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
D.T = Direct Transmission
For Moisture: Contact Counts . For Density Back Scatter _ .
Standard Counts ~ Count Ratio or Depth Probe: = Count Ratio
Remarks
Tested By Karl Lund Project Engineer




Attachment 20

Q.C. Testing, Inc. AASHTO T-238
2550 W 500 N #2A AASHTO T-239
Vernal, UT 84078 NUCLEAR MOISTURE - DENSITY DETERMINATION

(435) 789-0220

Client: Hughes Construction

Project Name Blue Bench Evaporation Ponds Date 11/9/2010
Project Number Pond #3 Charge ID
Instrument Used and Number TROXLER 3411-B Material Type native fill from cut areas
DENSITY MOISTURE
Back Scatter 2"D.T. 4"D.T. 6"D.T. 8"D.T.
1 1 1 1
2 2 2 2
3 3 3 3
Total Total Total Total
Average Average Average Average
Day Average Standard Counts Day Average Standard Counts
Air Gap
Read or | Direct Wet
Test |Station Standard | Contact | Density Dry Marshall or %
No. |Ft. Rt orLt. Of Line Counts | Reading | Lbs. Ft.® | Density Proctor T-99 | Comp
; Density 2039 1674 127.6 116.5 119.0
29 N dike elev 6134 97.9
N40.16.479 W110.22.447 Moisture 639 134 1.2 9.5 12.4
; Density 1629 129.3 117.3 119.0
23 N dike elev 6123 98.6
N40.16.465 W110.22.439 Moisture 151 12.1 10.2 12.4
B Density 1640 129.6 117.1 119.0
24 N dike elev 6122 98.4
N40.16.487 W110.22.428 Moisture 169 12.9 10.7 12.4
Density 1587 130.3 118 119.0
25 NE corner elev 6122 99.2
N40.16.495 W110.22.423 Moisture 153 12.6 10.4 12.4
: Density 1694 123.6 113.1 119.0
2 E dike N end elev 6118 971
N40.16.484 W110.22.400 Moisture 127 10.8 9.2 12.4
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture

D.T = Direct Transmission

For Moisture: _ Contact Counts Count Rati ForDensity Back Scatter . Ratio
Standard Counts  ~ count Ratio or Depth Probe:
Remarks

Tested By Karl Lund Project Engineer




Attachment 21

Q.C. Testing, Inc. AASHTO T-238
2550 W 500 N #2A AASHTO T-239
Vernal, UT 84078 NUCLEAR MOISTURE - DENSITY DETERMINATION

(435) 789-0220

cient: Hughes Construction

Project Name Blue Bench Evaporation Ponds Date 12/2/2010
Project Number Pond #3 Charge ID
Instrument Used and Number TROXLER 3411-B Material Type native fill from cuts
DENSITY MOISTURE
Back Scatter 2"D.T. 4'"DT 0 6"DT 0 8"D.T.
1 1 1 1
2 2 2 2
3 3 3 3
Total Total Total Total
Average Average Average Average
Day Average Standard Counts Day Average Standard Counts
Air Gap
Read or | Direct Wet
Test [Station Standard | Contact | Density Dry Marshall or %
No. |Ft. Rt. or Lt. Of Line Counts | Reading | Lbs. Ft.> | Density Proctor T-99 | Comp
; Density 2036 1482 1321 121.1 124.6
32 W dike elev 6114 97.2
N40.16.374 W110.22.306 Moisture 639 95 10.4 9.1 9.6
; Density 1411 133.6 124.0 124.6
33 S dike elev 6115 995
N40.16.375 W110.22.291 Moisture & 8.6 .8 9.6
Density 1512 13 120.6 1246
34 SW corner elev 6122 %6.8
N40.16.386 W110.22.282 Moisture 70 8.1 5 9.6
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture

D.T = Direct Transmission

For Moisture: ~_ Contact Counts c Rati For Density Back Scatter = Count Ratio
Standard Counts . Count Ratio or Depth Probe:

Remarks 11:00 AM
Tested By Karl Lund Project Engineer




Attachment 22

Q.C. Testing, Inc. AASHTO T.238
2550 W 500 N #2A AASHTO T-239
Vernal, UT 84078 NUCLEAR MOISTURE - DENSITY DETERMINATION

(435) 789-0220

cient: Hughes Construction

Project Name Blue Bench Evaporation Ponds Date 12/2/2010
Project Number Pond #3 Charge ID
Instrument Used and Number TROXLER 3411-B Material Type native fill from cuts
DENSITY MOISTURE
Back Scatter 2"D.T. 4"D.T. 6"D.T.C0 8"D.T.
1 1 1 1
2 2 2 2
3 3 3 3
Total Total Total Total
Average Average Average Average
Day Average Standard Counts Day Average Standard Counts
Air Gap
Read or | Direct Wet
Test |[Station Standard | Contact | Density Dry Marshall or %
No. |Ft. Rt. or Lt. Of Line Counts | Reading | Lbs. Ft.> | Density Proctor T-99 |Comp
35 W dike corner elev 6109 Density 2036 1401 134.7 123.6 1246
99.2
N40.16.374 W110.22.306 Moisture 639 95 11.2 9.0 9.6
ke tie i it Density 1418 134.3 123.0 124.6
36 W dike tie into existing 08.7
N40.16.377 W110.22.314 Moisture 98 114 9.2 9.6
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture

D.T = Direct Transmission

For Moisture: Contact Counts Count Rati For Density Back Scatter = Count Ratio
Standard Counts ~ ~°U" atio or Depth Probe:

Remarks 3:00 PM
Tested By Karl Lund Project Engineer




Q.C. Testing, Inc.

2550 W 500 N #2A

AASHTO T-238
AASHTO T-239

Attachment 23

Vernal, UT 84078 NUCLEAR MOISTURE - DENSITY DETERMINATION

(435) 789-0220

Ciient: ~ Hughes Construction

Project Name Blue Bench Evaporation Ponds Date 12/3/2010

Project Number Pond #3 Charge ID
Instrument Used and Number TROXLER 3411-B Material Type native fill from cuts
DENSITY MOISTURE
Back Scatter 2"D.T. 4"D.T.0 6"D.T. 8"D.T.
1 1 1 1
2 2 2 2
3 3 3 3
Total Total Total Total
Average Average Average Average
Day Average Standard Counts Day Average Standard Counts
Air Gap
Read or | Direct Wet
Test |Station Standard | Contact | Density |  Dry Marshall or %
No. |Ft. Rt. or Lt. Of Line Counts | Reading | Lbs. Ft.> | Density Proctor T-89 |Comp
; Density 2037 1584 131.0 120.7 124.6
37 S dike elev 6125 96.9
N40.16.384 W110.22.282 Moisture 638 89 9.8 8.5 9.6
; Density 1494 133.0 122.4 124.6
a8 SW corner dike elev 6114 98.2
N40.16.374 W110.22.296 Moisture 93 10.0 8.7 9.6
; Density 1406 135.9 124.8 1246
39 W dike elev 6117 100.1
N40.16.378 W110.22.313 Moisture 98 10.5 8.9 9.6
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
D.T = Direct Transmission
For Moisture: _ Contact Counts c Rati For Density Back Scatter = Count Ratio
Standard Counts - count Ratio or Depth Probe:
Remarks
Tested By Karl Lund Project Engineer




Attachment 24

Q.C. Testing, Inc. AASHTO T.236
2550 W 500 N #2A AASHTO T-239
Vernal, UT 84078 NUCLEAR MOISTURE - DENSITY DETERMINATION

(435) 789-0220

Client: ~Hughes Construction

Project Name Blue Bench Evaporation Ponds Date 12/6/2010
Project Number Pond #3 Charge ID
Instrument Used and Number TROXLER 3411-B Material Type native fill from cuts
DENSITY MOISTURE
Back Scatter 2"D.T. 4"D.T. 6"D.T. 8"D.T.
1 1 1 1
2 2 2 2
3 3 3 3
Total Total Total Total
Average Average Average Average
Day Average Standard Counts Day Average Standard Counts
Air Gap
Read or | Direct Wet
Test |Station Standard | Contact | Density |  Dry Marshall or %
No. |Ft. Rt. or Lt. Of Line Counts | Reading | Lbs. Ft.> | Density Proctor T-99 |Comp
; Density 2039 1597 1331 120.7 124.6
40 S dike elev 6107 96.9
N40.16.383 W110.22.283 Moisture 639 131 11.4 10.2 9.6
; Density 1620 132.7 120.0 124.6
41 S dike corner elev 6119 96.3
N40.16.383 W110.22.296 Moisture 140 12.0 10.6 9.6
; Density 1574 133.5 121.4 124.6
42 W dike elev 6105 97.4
N40.16.373 W110.22.296 Moisture 126 11.2 10 9.6
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture

D.T = Direct Transmission

ForMoisture: _ContactCounts _ _ = . For Density Back Scatter  ____ _ - - ratio
Standard Counts . Count Ratio or Depth Probe:
Remarks

Tested By Karl Lund Project Engineer




Attachment 25

Q.C. Testing, Inc. AASHTO T-238
2550 W 500 N #2A AASHTO T-239
Vernal, UT 84078 NUCLEAR MOISTURE - DENSITY DETERMINATION

(435) 789-0220

Client: _Hughes Construction

Project Name Blue Bench Evaporation Ponds Date 12/7/2010
Project Number Pond #3 Charge ID
Instrument Used and Number TROXLER 3411-B Material Type native fill from cuts
DENSITY MOISTURE
Back Scatter 2'D.T. 4'"D.T. 0 6"D.T.00 8'D.T.
1 1 1 1
2 2 2 2
3 3 3 3
Total Total Total Total
Average Average Average Average
Day Average Standard Counts Day Average Standard Counts
Air Gap
Reador | Direct | Wet
Test |Station Standard | Contact | Density |  Dry Marshall or %
No. |Ft. Rt. or Lt. Of Line Counts | Reading | Lbs. Ft. | Density Proctor T-99 | Comp
43 |Wdiketieintoexisting dike elev6101 | Density | 2036 [ 1434 | 1335 | 1224 1246 98.2
N40.16.379 W110.22.325 Moisture 638 112 10.5 9.1 9.6
i Density 1421 134.7 123.0 124.6
44 W dike W end elev 6107 08.7
N40.16.376 W110.22.314 Moisture 120 11 9.5 9.6
45 S dike SW corner elev 6106 Density 1409 135.2 123.4 124.6 99.0
N40.16.376 W110.22.296 Moisture 123 11.2 9.6 9.6
; Density 1424 134.5 122.9 124.6
46 S dike center elev 6110 98.6
N40.16.389 W110.22.280 Moisture 120 1.0 9.5 9.6
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture

D.T = Direct Transmission

For Moisture: _ Contact Counts c Rati For Density Back Scatter —_ - CountRatio
Standard Counts - ount Ratio or Depth Probe:

Remarks

Tested By Karl Lund Project Engineer




Attachment 26

Q.C. Testing, Inc. AASHTO T-238
2550 W 500 N #2A AASHTO T-239
Vernal, UT 84078 NUCLEAR MOISTURE - DENSITY DETERMINATION

(435) 789-0220

Client: _Hughes Construction

Project Name Blue Bench Evaporation Ponds Date 12/8/2010
Project Number Pond #3 Charge ID
Instrument Used and Number TROXLER 3411-B Materia! Type native fill from cuts
DENSITY MOISTURE
Back Scatter 2"D.T. 4"D.T. 6"D.T.0 8"D.T.
1 1 1 1
2 2 2 2
3 3 3 3
Total Total Total Total
Average Average Average Average
Day Average Standard Counts Day Average Standard Counts
Air Gap
Read or | Direct Wet
Test |Station Standard | Contact | Density |  Dry Marshall or %
No. |Ft. Rt. or Lt. Of Line Counts | Reading | Lbs. Ft.> | Density Proctor T-99 |Comp
; Density 2037 1431 133.0 122.0 1246
47 S dike elev 6118 979
N40.16.398 W110.22.287 Moisture 637 109 104 9.0 9.6
Density 1419 134.2 122.9 1246
48 SW corner elev 6112 986
N40.16.374 W110.22.309 Maisture 14 | 105 9.2 9.6
; Density 1428 1334 122.4 1246
49 W dike elev 6111 98.2
N40.16.383 W110.22.328 Moisture 109 | 104 ° 96
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture

D.T = Direct Transmission

For Moisture: _ Contact Counts Count Rat For Density Back Scatter = Count Ratio
Standard Counts ~ ~ount Ratio or Depth Probe:

Remarks

Tested By Karl Lund Project Engineer




Attachment 27

Q.C. Testing, Inc. AASHTO T-238
2550 W 500 N #2A AASHTO T-239
Vernal, UT 84078 NUCLEAR MOISTURE - DENSITY DETERMINATIONMN

(435) 789-0220

Client: Hughes Construction

Project Name Blue Bench Evaporation Ponds Date 12/9/2010
Project Number Pond #3 Charge ID
Instrument Used and Number TROXLER 3411-B Material Type native fill from cuts
DENSITY MOISTURE
Back Scatter 2"D.T. 4"D.T.0) 6"D.T. 8"D.T.
1 1 1 1
2 2 2 2
3 3 3 3
Total Total Total Total
Average Average Average Average
Day Average Standard Counts Day Average Standard Counts
Air Gap
Read or | Direct Wet
Test |Station Standard | Contact | Density Dry Marshall or %
No. |Ft. Rt or Lt. Of Line Counts | Reading | Lbs. Ft.2 | Density Proctor T-89 |Comp
; Density 2037 1431 133.0 122.0 1246
50 W dike elev 6120 97.9
N40.16.387 W110.22.233 Moisture 637 109 104 9.0 9.6
; Density 1419 134.2 122.9 124.6
51 W dike elev 6114 086
N40.16.380 W110.22.230 Moisture 114 10.5 9.2 9.6
Density 1428 1334 1224 124.6
52 SW corner elev 6111 08.2
N40.16.375 W110.22.312 Moisture 109 | 104 9 9.6
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture

D.T = Direct Transmission

For Moisture: Contact Counts Count Rati For Density Back Scatter = Count Ratio
Standard Counts - Count Ratio or Depth Probe:

Remarks

Tested By Karl Lund Project Engineer




Attachment 28

Q.C. Testing, Inc.
2550 W 500 N #2A

Vernal, UT 84078

(435) 789-0220

AASHTO T-238
AASHTO T-239

NUCLEAR MOISTURE - DENSITY DETERMINATION

Client:  Hughes Construction
Project Name Blue Bench Evaporation Ponds Date 12/13/2010
Project Number Pond #3 Charge ID
Instrument Used and Number TROXLER 3411-B Material Type native fill from cuts
DENSITY MOISTURE
Back Scatter 2"D.T. 4"D.T.00 6"D.T. 8"D.T.
1 1 1 1
2 2 2 2
3 3 3 3
Total Total Total Total
Average Average Average Average
Day Average Standard Counts Day Average Standard Counts
Air Gap
Read or | Direct Wet
Test |[Station Standard | Contact | Density Dry Marshall or %
No. {Ft. Rt. or Lt. Of Line Counts | Reading | Lbs. Ft.3 | Density Proctor T-99 |Comp
; Density 2039 1542 135.9 123.9 124.6
53 S dike elev 6120 99 4
N40.16.381 W110.22.286 Moisture 638 131 11.8 9.8 9.6
; Density 1565 134.5 123.5 1246
54 S dike W corner elev 6136 09.0
N40.16.378 W110.22.315 Moisture 120 | 14 | 90 9.6
; Density 1594 133.2 122.7 124.6
55 W dike elev 6125 985
N40.16.382 W110.22.325 Moisture 111 9.9 8.5 96
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
D.T = Direct Transmission
For Moisture: Contact Counts c Rati For Density Back Scatter = Count Ratio
Standard Counts ~ Count Ratio or Depth Probe:
Remarks
Tested By Karl Lund Project Engineer




Attachment 29

Q.C. Testing, Inc. AASHTO T-238
2550 W 500 N #2A AASHTO T-239
Vernal, UT 84078 NUCLEAR MOISTURE - DENSITY DETERMINATION

(435) 789-0220

client: Hughes Construction

Project Name Blue Bench Evaporation Ponds Date 12/14/2010
Project Number Pond #3 Charge ID
Instrument Used and Number TROXLER 3411-8 Material Type native fill from cuts
DENSITY MOISTURE
Back Scatter 2"DT. 4"D.T.01 6"D.T. 8"D.T.
1 1 1 1
2 2 2 2
3 3 3 3
Total Total Total Total
Average Average Average Average
Day Average Standard Counts Day Average Standard Counts
Air Gap
Read or | Direct Wet
Test |Station Standard | Contact | Density Dry Marshall or %
No. |Ft. Rt. or Lt. Of Line Counts | Reading | Lbs. Ft.* | Density Proctor T-99 | Comp
56 S dike elev 6115 Density 2035 1457 134.6 122.2 1246
98.1
N40.16.382 W110.22.207 Moisture 637 138 12.7 10.1 9.6
57 cormner of S & W dike elev 6109 Density 1481 132.3 121.5 124.6 75
N40.16.376 W110.22.297 Moisture 97 9.5 8.9 9.6
i Density 1440 134.8 123.1 124.6
58 W dike elev 6107 98.8
N40.16.381 W110.22.3220 Moisture 122 10.9 9.5 9.6
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture

D.T = Direct Transmission

For Moisture: Contact Counts For Density Back Scatter

Standard Counts Count Ratio or Depth Probe:

= Count Ratio

Remarks

Tested By Karl Lund Project Engineer




Attachment 30

Q.C. Testing, Inc. AASHTO T-238
2550 W 500 N #2A AASHTO T-239
Vernal, UT 84078 NUCLEAR MOISTURE - DENSITY DETERMINATION

(435) 789-0220

Client: _Hughes Construction

Project Name Blue Bench Evaporation Ponds Date 12/15/2010
Project Number Pond #3 Charge ID
Instrument Used and Number TROXLER 3411-B Material Type native fill from cuts
DENSITY MOISTURE
Back Scatter 2"D.T. 4"D.T. 6"D.T. 8"D.T.
1 1 1 1
2 2 2 2
3 3 3 3
Total Total Total Total
Average Average Average Average
Day Average Standard Counts Day Average Standard Counts
Air Gap
Read or | Direct Wet
Test |Station Standard | Contact | Density DPry Marshall or %
No. |Ft. Rt. or Lt. Of Line Counts | Reading | Lbs. Ft.3 Density Proctor T-99 |Comp
; Density 2041 1532 132.5 117.8 119.0
59 S dike elev 6116 99.0
N40.16.384 W110.22.283 Moisture 640 165 14.6 12.4 12.4
; Density 1861 124.9 115.2 119.0
60 W dike corner elev 6130 6.8
N40.16.376 W110.22.314 Moisture 116 10.2 8.4 124
61 W dike tie into existing dike Density 1712 127.7 114.5 119.0 96.3
Moisture 150 13.1 11.5 12.4
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture
Density
Moisture

D.T = Direct Transmission

ForMoisture: _ContactCounts .~ ForDensity Back Scatter . Raiio
Standard Counts . count Ratio or Depth Probe:

Remarks mixture of soils backfill
Tested By Karl Lund Project Engineer
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COLORADO LINING (¢;§$§ C0:800.524.8672
INTERNATIONAL \> .

\' \\\ggé TX:888.546.4641

N p——— | www.coloradolining.com

HDPE - HIGH DENSITY POLYETHYLENE

Polyethylene is the most commonly used liner in the industry due to its high
strength, good chemical resistance, and proven track record. Polyethylene
must be installed by certified technicians, but still manages to be a cost effective
alternative.

Colorado Lining Infernational is a certified installer of Polyethylene products. We
maintain year roundfield crews capable of installing your next job. We want to
work with you to make your job a success.

Product Features:

S

* Chemical Resistance
* Durable
» Cost Effective
e UV Stable
* Wide Product Range:
SMOOTH
TEXTURED
CONDUCTIVE
COLORS AVAILABLE
* Available In 20, 30, 40, 60, 80, & 100 Mils

Uses & Applications:

* landfills

* \Wastewater Treatment Plants
* Animal Waste lagoons

* Golf Course Ponds

* Gas Collection Covers

e Pond & Llake liners

* [rrigation Reservoirs

Project Photo: Nevada Power in Las Vegas, NV
Overflow Pond Lining

43,875 SF 40 Mlil HDPE



'COLORADO LINING

IINTERNATIONAL

HDPE

Product Data Sheet

Table 1(a) — High Density Polyethylene (HDPE) Geomembrane -Smooth

Propertics Test Test Value Testing Frequency
Method 30 mils 40 mils 50 mils 60mils | 80 mils 100 mils | 120mils |  (minimum)
Thickness (min. ave.) D5199 _nom. Nom. Nom. Nom. Nom. Nom. Nom. Per roll
o lowest individual of 10 values -10% -10% -10% -10% -10% -10% -10%
Density mg/l (min.) D 1505/D 792 | 0.940 g/cc | 0.940 g/cc | 0.940 g/ce | 0.940 gice | 0.940 pfec | 0.940 g/ce | 0.940 p/ec 200,00 Ib
Tensile Properties (1) (min. ave.) D 6693 20,000 1Ib
® yield strength Type IV 63 Ibfin. 84 Ibfin. | 1051bfin. | 126 Ibfin. | 168 Ib/in. | 210 Ibfin. | 252 Ibfin.
s  break strength 114 Ibfin. | 1521b/in. | 190 Ib/in. | 228 Ibfin. | 304 Ib/in. | 380 Ib/in. | 456 Ibfin.
® yield elongation 12% 12% 12% 12% 12% 12% 12%
o break elongation 700% 700% 700% 700% 700% 700% 700%
Tear Resistance (min. ave.) D 1004 211b 28 1b 35Ib | 421b 56 Ib 70 1b 841b 45,000 Ib
Puncture Resistance (min. ave.) D 4833 S4b_| 2B 90 Ib 108 Ib 144 1b 180 1b 2161b 45,000 Ib
Stress Crack Resistance (2) D5397 300 hr. 300 hr. 300 hr. 300 hr. 300 hr. 300 hr. 300 hr. per GRI-GM10
(App.)
Carbon Black Content (range) D % 3) 2.0-3.0% | 2.0-3.0% | 2.0-3.0% | 2.0-3.0% | 2.0-3.0% | 2.0-3.0% | 2.0-3.0% 20,000 Ib
Carbon Black Dispersion D 5596 note (4) note (4) note(4) | note(4) | note(d) note (4, note (4) 45,000 Ib
Oxidative Induction Time (OIT) (min. ave.) (5) 200,000 Ib
(a)  Standard OIT D 3895 100 min. 100 min. 100 min. | 100 min. | 100 min. | 100 min. | 100 min.
—or—
(b) High Pressure OIT D 5885 400 min. 400 min. | 400 min. | 400 min. | 400 min. | 400 min. | 400 min.
Oven Aging at 85°C (3). (6) D5721
(a) Standard OIT (min. ave.) - % retained after 90 days D 3895 55% 55% 55% 55% 55% 55% 55% per each
—oO0r — formulation
(b) High Pressure OIT (min. ave.) - % retained after 90 days D 5885 80% 80% 80% 80% 80% 80% 80%
UV Resistance (7) : GM 11
(a) Standard OIT (min. ave.) D 3895 N.R.(8) N.R. (8 NR.@ | NR.(§ | NR.(8 | NR.(8 | NR. (3 per each
—o0r— formulation
(b) High Pressure OIT (min. ave.) - % retained after 1600 hrs (9) D 5885 50% 50% 50% 50% 50% 50% 50%

(1)  Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test specimens each direction.
Yield clongation is calculated using a gage length of 1.3 inches
Break elongation is calculated using a gage length of 2.0 in.

(2)  The yield stress used to calculate the applied load for the SP-NCTL test should be the manufacturer’s mean value via MQC testing.

(3)  Other methods such as D 4218 (muffle furnace) or microwave methods are acceptable if an appropriate correlation to D 1603 (tube furnace) can be established.
(4)  Carbon black dispersion (only near spherical agglomerates) for 10 different views:

9 in Categories 1 or 2and 1 in Category 3

(5)  The manufacturer has the option to select either one of the OIT methods listed to evaluate the antioxidant content in the geomembrane.
(6) Itis also recommended to evaluate samples at 30 and 60 days to compare with the 90 day response.

(7)  The condition of the test should be 20 hr. UV cycle at 75°C followed by 4 hr. condensation at 60°C.
{8)  Not recommended since the high temperature of the Std-OIT test produces an unrealistic result for some of the antioxidants in the UV exposed samples.
(%) UV resistance is based on percent retained value regardless of the original HP-OIT value.

www.coloradolining.com
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Alarik Myrin
HC 65 Box 30
Altamont, UT 84001

Notice of Intent — Exploration and Production Waste Landfill Permit
Application

Subject:

Dear Mr. & Mrs. Myrin:

This letter is to inform you Integrated Water Management has applied for a permit to operate an
Exploration and Production Waste Landfill at their Duchesne facility located approximately 7
miles north of Duchesne, Utah. You are receiving this letter of notification because your property
is located within 1000 feet of the proposed landfill as required by Utah Regulation R315-310-
3(2)(a)(ii). The landfill cell, which is in the process of being permitted, will be regulated by the
Utah Division of Solid and Hazardous Waste (UDSHW).

Integrated Water Management (IWM) currently operates a production water disposal facility on
the Industrial Zoned property located at 20250 W 2000 S Duchesne, Utah which occupies the
SE1/4 of the SE1/4 of Section 30, Township 2 South, Range 4 West of the Uintah Baseline and
Meridian. The application for a permit to operate a solid waste landfill under the UDSHW is in
addition to its currently permitted operations to dispose production water under the Utah Division
of Oil Gas and Mining (which was originally permitted in the 1970’s and operated by a pervious

owner).

The landfill will occupy the current location of one of the existing water disposal evaporation
ponds. No new construction of roadways or disposal pits will be necessary to operate this landfill.
The solid waste landfill will be utilized for the permanent disposal of oil and gas production and
exploration solid wastes meeting the definition of RCRA-Exempt, Exploration and Production
(E&P) Waste (no_household waste accepted). This change of use is being done in an ongoing
“Good Neighbor” effort to reduce the impact of the evaporation ponds. The ponds were a source
of an odor nuisance to the area. IWM has also decommissioned the other large evaporation pond

at the facility in this same effort.

After IWM submits their application to operate an E&P landfill to the UDSHW, a draft permit will
be prepared by the division and a 30 day comment period will follow which you may participate
in. The division will also send you a letter with information on how to make a request to be placed
on a list to receive public information in relation to this proposed landfill facility.

Respectfully
r S
’, ".’/ -

/=

4

Mike Vorkink, P.G. GeoStrata J.T. Martin, D.F.G. IWM
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March 26, 2014

Lois Bleazard, Trustee

PO Box 510033
Mountain Home, UT 84051

Subject: Notice of Intent — Exploration and Production Waste Landfill Permit
Application

Dear Mrs. Bleazard:

This letter is to inform you Integrated Water Management has applied for a permit to operate an
Exploration and Production Waste Landfill at their Duchesne facility located approximately 7
miles north of Duchesne, Utah. You are receiving this letter of notification because your property
is located within 1000 feet of the proposed landfill as required by Utah Regulation R315-310-
3(2)(a)(ii). The landfill cell, which is in the process of being permitted, will be regulated by the

Utah Division of Solid and Hazardous Waste (UDSHW).

Integrated Water Management (IWM) currently operates a production water disposal facility on
the Industrial Zoned property located at 20250 W 2000 S Duchesne, Utah which occupies the
SE1/4 of the SE1/4 of Section 30, Township 2 South, Range 4 West of the Uintah Baseline and
Meridian. The application for a permit to operate a solid waste landfill under the UDSHW is in
addition to its currently permitted operations to dispose production water under the Utah Division
of Oil Gas and Mining (which was originally permitted in the 1970’s and operated by a pervious

owner).

The landfill will occupy the current location of one of the existing water disposal evaporation
ponds. No new construction of roadways or disposal pits will be necessary to operate this landfill.
The solid waste landfill will be utilized for the permanent disposal of oil and gas production and
exploration solid wastes meeting the definition of RCRA-Exempt, Exploration and Production
(E&P) Waste (no_household waste accepted). This change of use is being done in an ongoing
“Good Neighbor” effort to reduce the impact of the evaporation ponds. The ponds were a source
of an odor nuisance to the area. IWM has also decommissioned the other large evaporation pond

at the facility in this same effort.

After IWM submits their application to operate an E&P landfill to the UDSHW, a draft permit will
be prepared by the division and a 30 day comment period will follow which you may participate
in. The division will also send you a letter with information on how to make a request to be placed
on a list to receive public information in relation to this proposed landfill facility.

Respectfully
z

(e

r/}' -

Mike Vorkink, P.G. GeoStrata J.T. Martin, D.F.G. IWM




Attachment 35

March 26, 2014

Jerry E Craypser
84 East House Mountain Drive

Cottonwood, AZ 86326

Notice of Intent — Exploration and Production Waste Landfill Permit
Application

Subject:

Dear Mr. Craypser:

This letter is to inform you Integrated Water Management has applied for a permit to operate an
Exploration and Production Waste Landfill at their Duchesne facility located approximately 7
miles north of Duchesne, Utah. You are receiving this letter of notification because your property
is located within 1000 feet of the proposed landfill as required by Utah Regulation R315-310-
3(2)(a)(ii). The landfill cell, which is in the process of being permitted, will be regulated by the
Utah Division of Solid and Hazardous Waste (UDSHW).

Integrated Water Management (IWM) currently operates a production water disposal facility on
the Industrial Zoned property located at 20250 W 2000 S Duchesne, Utah which occupies the
SE1/4 of the SE1/4 of Section 30, Township 2 South, Range 4 West of the Uintah Baseline and
Meridian. The application for a permit to operate a solid waste landfill under the UDSHW is in
addition to its currently permitted operations to dispose production water under the Utah Division
of Oil Gas and Mining (which was originally permitted in the 1970’s and operated by a pervious

owner).

The landfill will occupy the current location of one of the existing water disposal evaporation
ponds. No new construction of roadways or disposal pits will be necessary to operate this landfill.
The solid waste landfill will be utilized for the permanent disposal of oil and gas production and
exploration solid wastes meeting the definition of RCRA-Exempt, Exploration and Production
(E&P) Waste (no household waste accepted). This change of use is being done in an ongoing
“Good Neighbor” effort to reduce the impact of the evaporation ponds. The ponds were a source
of an odor nuisance to the area. IWM has also decommissioned the other large evaporation pond

at the facility in this same effort.

After IWM submits their application to operate an E&P landfill to the UDSHW, a draft permit will
be prepared by the division and a 30 day comment period will follow which you may participate
in. The division will also send you a letter with information on how to make a request to be placed

on a list to receive public information in relation to this proposed landfill facility.

Respectfully

2/ ' . £
Mike Vorkink, P.G. GeoStrata J.T. Martin, D.F.G. IWM




Attachment 36

March 26, 2014

Brent Farnsworth
PO Box 153
Duchesne, UT 84021

Subject: Notice of Intent — Exploration and Production Waste Landfill Permit
Application

Dear Mr. Farnsworth:

This letter is to inform you Integrated Water Management has applied for a permit to operate an
Exploration and Production Waste Landfill at their Duchesne facility located approximately 7
miles north of Duchesne, Utah. You are receiving this letter of notification because your property
is located within 1000 feet of the proposed landfill as required by Utah Regulation R315-310-
3(2)(a)(ii). The landfill cell, which is in the process of being permitted, will be regulated by the

Utah Division of Solid and Hazardous Waste (UDSHW).

Integrated Water Management (IWM) currently operates a production water disposal facility on
the Industrial Zoned property located at 20250 W 2000 S Duchesne, Utah which occupies the
SE1/4 of the SE1/4 of Section 30, Township 2 South, Range 4 West of the Uintah Baseline and
Meridian. The application for a permit to operate a solid waste landfill under the UDSHW is in
addition to its currently permitted operations to dispose production water under the Utah Division
of Oil Gas and Mining (which was originally permitted in the 1970’s and operated by a pervious

owner).

The landfill will occupy the current location of one of the existing water disposal evaporation
ponds. No new construction of roadways or disposal pits will be necessary to operate this landfill.
The solid waste landfill will be utilized for the permanent disposal of oil and gas production and
exploration solid wastes meeting the definition of RCRA-Exempt, Exploration and Production
(E&P) Waste (no_household waste accepted). This change of use is being done in an ongoing
“Good Neighbor” effort to reduce the impact of the evaporation ponds. The ponds were a source
of an odor nuisance to the area. IWM has also decommissioned the other large evaporation pond

at the facility in this same effort.

After IWM submits their application to operate an E&P landfill to the UDSHW, a draft permit will
be prepared by the division and a 30 day comment period will follow which you may participate
in. The division will also send you a letter with information on how to make a request to be placed
on a list to receive public information in relation to this proposed landfill facility.

Respectfully
7 rd

Mike Vorkink, P.G. GeoStrata J.T. Martin, D.F.G. IWM




Attachment 37

March 26, 2014

William A. Robinson, M.D.
243 South Escondido Blvd. #518
Escondido, CA 92025

Subject: Notice of Intent — Exploration and Production Waste Landfill Permit
Application

Dear Dr. Robinson:

This letter is to inform you Integrated Water Management has applied for a permit to operate an
Exploration and Production Waste Landfill at their Duchesne facility located approximately 7
miles north of Duchesne, Utah. You are receiving this letter of notification because your property
is located within 1000 feet of the proposed landfill as required by Utah Regulation R315-310-
3(2)(a)(ii). The landfill cell, which is in the process of being permitted, will be regulated by the

Utah Division of Solid and Hazardous Waste (UDSHW).

Integrated Water Management (IWM) currently operates a production water disposal facility on
the Industrial Zoned property located at 20250 W 2000 S Duchesne, Utah which occupies the
SE1/4 of the SE1/4 of Section 30, Township 2 South, Range 4 West of the Uintah Baseline and
Meridian. The application for a permit to operate a solid waste landfill under the UDSHW is in
addition to its currently permitted operations to dispose production water under the Utah Division
of Oil Gas and Mining (which was originally permitted in the 1970’s and operated by a pervious

owner).

The landfill will occupy the current location of one of the existing water disposal evaporation
ponds. No new construction of roadways or disposal pits will be necessary to operate this landfill.
The solid waste landfill will be utilized for the permanent disposal of oil and gas production and
exploration solid wastes meeting the definition of RCRA-Exempt, Exploration and Production
(E&P) Waste (no household waste accepted). This change of use is being done in an ongoing
“Good Neighbor” effort to reduce the impact of the evaporation ponds. The ponds were a source
of an odor nuisance to the area. IWM has also decommissioned the other large evaporation pond

at the facility in this same effort.

After IWM submits their application to operate an E&P landfill to the UDSHW, a draft permit will
be prepared by the division and a 30 day comment period will follow which you may participate
in. The division will also send you a letter with information on how to make a request to be placed
on a list to receive public information in relation to this proposed landfill facility.

Respectfully

Mike Vorkink, P.G. GeoStrata J.T. Martin, D.F.G. IWM




' Attachment 38
[ |

March 26, 2014

El Paso Production
PO Box 4372
Houston, TX 77210

Notice of Intent — Exploration and Production Waste Landfill Permit
Application

Subject:

Dear Sirs:

This letter is to inform you Integrated Water Management has applied for a permit to operate an
Exploration and Production Waste Landfill at their Duchesne facility located approximately 7
miles north of Duchesne, Utah. You are receiving this letter of notification because your property
is located within 1000 feet of the proposed landfill as required by Utah Regulation R315-310-
3(2)(a)(ii). The landfill cell, which is in the process of being permitted, will be regulated by the
Utah Division of Solid and Hazardous Waste (UDSHW).

Integrated Water Management (IWM) currently operates a production water disposal facility on
the Industrial Zoned property located at 20250 W 2000 S Duchesne, Utah which occupies the
SE1/4 of the SE1/4 of Section 30, Township 2 South, Range 4 West of the Uintah Baseline and
Meridian. The application for a permit to operate a solid waste landfill under the UDSHW is in
addition to its currently permitted operations to dispose production water under the Utah Division
of Oil Gas and Mining (which was originally permitted in the 1970’s and operated by a pervious

owner).

The landfill will occupy the current location of one of the existing water disposal evaporation
ponds. No new construction of roadways or disposal pits will be necessary to operate this landfill.
The solid waste landfill will be utilized for the permanent disposal of oil and gas production and
exploration solid wastes meeting the definition of RCRA-Exempt, Exploration and Production
(E&P) Waste (no household waste accepted). This change of use is being done in an ongoing
“Good Neighbor” effort to reduce the impact of the evaporation ponds. The ponds were a source
of an odor nuisance to the area. IWM has also decommissioned the other large evaporation pond

at the facility in this same effort.

After IWM submits their application to operate an E&P landfill to the UDSHW, a draft permit will
be prepared by the division and a 30 day comment period will follow which you may participate
in. The division will also send you a letter with information on how to make a request to be placed
on a list to receive public information in relation to this proposed landfill facility.

Respectfully
9 A .

Mike Vorkink, P.G. GeoStrata J.T. Martin, D.F.G. IWM




F Attachment 39
1

March 26, 2014

Jamie Trujillo
2659 South 8900 West
Magna, UT 84044

Subject: Notice of Intent — Exploration and Production Waste Landfill Permit
Application

Dear Jamie:

This letter is to inform you Integrated Water Management has applied for a permit to operate an
Exploration and Production Waste Landfill at their Duchesne facility located approximately 7
miles north of Duchesne, Utah. You are receiving this letter of notification because your property
is located within 1000 feet of the proposed landfill as required by Utah Regulation R315-310-
3(2)(a)(ii). The landfill cell, which is in the process of being permitted, will be regulated by the
Utah Division of Solid and Hazardous Waste (UDSHW).

Integrated Water Management (IWM) currently operates a production water disposal facility on
the Industrial Zoned property located at 20250 W 2000 S Duchesne, Utah which occupies the
SE1/4 of the SE1/4 of Section 30, Township 2 South, Range 4 West of the Uintah Baseline and
Meridian. The application for a permit to operate a solid waste landfill under the UDSHW is in
addition to its currently permitted operations to dispose production water under the Utah Division
of Oil Gas and Mining (which was originally permitted in the 1970’s and operated by a pervious

owner).

The landfill will occupy the current location of one of the existing water disposal evaporation
ponds. No new construction of roadways or disposal pits will be necessary to operate this landfill.
The solid waste landfill will be utilized for the permanent disposal of oil and gas production and
exploration solid wastes meeting the definition of RCRA-Exempt, Exploration and Production
(E&P) Waste (no_household waste accepted). This change of use is being done in an ongoing
“Good Neighbor” effort to reduce the impact of the evaporation ponds. The ponds were a source
of an odor nuisance to the area. IWM has also decommissioned the other large evaporation pond

at the facility in this same effort.

After IWM submits their application to operate an E&P landfill to the UDSHW, a draft permit will
be prepared by the division and a 30 day comment period will follow which you may participate
in. The division will also send you a letter with information on how to make a request to be placed
on a list to receive public information in relation to this proposed landfill facility.

Respectfully

.-/'

Mike Vorkink, P.G. GeoStrata J.T. Martin, D.F.G. IWM




& Attachment 40
4

March 26, 2014

Julie Perez
4502 South Toulouse Circle
West Valley City, UT 84120

Subject: Notice of Intent — Exploration and Production Waste Landfill Permit
Application

Dear Ms Perez:

This letter is to inform you Integrated Water Management has applied for a permit to operate an
Exploration and Production Waste Landfill at their Duchesne facility located approximately 7
miles north of Duchesne, Utah. You are receiving this letter of notification because your property
is located within 1000 feet of the proposed landfill as required by Utah Regulation R315-310-
3(2)(a)(ii). The landfill cell, which is in the process of being permitted, will be regulated by the

Utah Division of Solid and Hazardous Waste (UDSHW).

Integrated Water Management (IWM) currently operates a production water disposal facility on
the Industrial Zoned property located at 20250 W 2000 S Duchesne, Utah which occupies the
SE1/4 of the SE1/4 of Section 30, Township 2 South, Range 4 West of the Uintah Baseline and
Meridian. The application for a permit to operate a solid waste landfill under the UDSHW is in
addition to its currently permitted operations to dispose production water under the Utah Division
of Oil Gas and Mining (which was originally permitted in the 1970’s and operated by a pervious

owner).

The landfill will occupy the current location of one of the existing water disposal evaporation
ponds. No new construction of roadways or disposal pits will be necessary to operate this landfill.
The solid waste landfill will be utilized for the permanent disposal of oil and gas production and
exploration solid wastes meeting the definition of RCRA-Exempt, Exploration and Production
(E&P) Waste (no household waste accepted). This change of use is being done in an ongoing
“Good Neighbor” effort to reduce the impact of the evaporation ponds. The ponds were a source
of an odor nuisance to the area. IWM has also decommissioned the other large evaporation pond

at the facility in this same effort.

After IWM submits their application to operate an E&P landfill to the UDSHW, a draft permit will
be prepared by the division and a 30 day comment period will follow which you may participate
in. The division will also send you a letter with information on how to make a request to be placed
on a list to receive public information in relation to this proposed landfill facility.

Respectfully
&

Mike Vorkink, P.G. GeoStrata J.T. Martin, D.F.G. IWM




Attachment 41

March 26, 2014

J. Christman, Trustee
146 Avenida Cota
San Clemente, CA 92672

Notice of Intent — Exploration and Production Waste Landfill Permit
Application

Subject:

Dear Sirs:

This letter is to inform you Integrated Water Management has applied for a permit to operate an
Exploration and Production Waste Landfill at their Duchesne facility located approximately 7
miles north of Duchesne, Utah. You are receiving this letter of notification because your property
is located within 1000 feet of the proposed landfill as required by Utah Regulation R315-310-
3(2)(a)(ii). The landfill cell, which is in the process of being permitted, will be regulated by the

Utah Division of Solid and Hazardous Waste (UDSHW).

Integrated Water Management (IWM) currently operates a production water disposal facility on
the Industrial Zoned property located at 20250 W 2000 S Duchesne, Utah which occupies the
SE1/4 of the SE1/4 of Section 30, Township 2 South, Range 4 West of the Uintah Baseline and
Meridian. The application for a permit to operate a solid waste landfill under the UDSHW is in
addition to its currently permitted operations to dispose production water under the Utah Division
of Oil Gas and Mining (which was originally permitted in the 1970’s and operated by a pervious

owner).

The landfill will occupy the current location of one of the existing water disposal evaporation
ponds. No new construction of roadways or disposal pits will be necessary to operate this landfill.
The solid waste landfill will be utilized for the permanent disposal of oil and gas production and
exploration solid wastes meeting the definition of RCRA-Exempt, Exploration and Production
(E&P) Waste (no_household waste accepted). This change of use is being done in an ongoing
“Good Neighbor” effort to reduce the impact of the evaporation ponds. The ponds were a source
of an odor nuisance to the area. IWM has also decommissioned the other large evaporation pond

at the facility in this same effort.

After IWM submits their application to operate an E&P landfill to the UDSHW, a draft permit will
be prepared by the division and a 30 day comment period will follow which you may participate
in. The division will also send you a letter with information on how to make a request to be placed
on a list to receive public information in relation to this proposed landfill facility.

Respectfully

'

Mike Vorkink, P.G. GeoStrata J.T. Martin, D.F.G. IWM




Attachment 42

March 26, 2014

Antonio Gandara, Jr Trustee
14808 E. Sabine Drive
La Mirada,CA 90638

Notice of Intent — Exploration and Production Waste Landfill Permit
Application

Subject:

Dear Mr. Gandara:

This letter is to inform you Integrated Water Management has applied for a permit to operate an
Exploration and Production Waste Landfill at their Duchesne facility located approximately 7
miles north of Duchesne, Utah. You are receiving this letter of notification because your property
is located within 1000 feet of the proposed landfill as required by Utah Regulation R315-310-
3(2)(a)(ii). The landfill cell, which is in the process of being permitted, will be regulated by the
Utah Division of Solid and Hazardous Waste (UDSHW).

Integrated Water Management (IWM) currently operates a production water disposal facility on
the Industrial Zoned property located at 20250 W 2000 S Duchesne, Utah which occupies the

SE1/4 of the SE1/4 of Section 30, Township 2 South, Range 4 West of the Uintah Baseline and
Meridian. The application for a permit to operate a solid waste landfill under the UDSHW is in
addition to its currently permitted operations to dispose production water under the Utah Division
of Oil Gas and Mining (which was originally permitted in the 1970’s and operated by a pervious

owner).

The landfill will occupy the current location of one of the existing water disposal evaporation
ponds. No new construction of roadways or disposal pits will be necessary to operate this landfill.
The solid waste landfill will be utilized for the permanent disposal of oil and gas production and
exploration solid wastes meeting the definition of RCRA-Exempt, Exploration and Production
(E&P) Waste (no household waste accepted). This change of use is being done in an ongoing
“Good Neighbor” effort to reduce the impact of the evaporation ponds. The ponds were a source
of an odor nuisance to the area. IWM has also decommissioned the other large evaporation pond

at the facility in this same effort.

After IWM submits their application to operate an E&P landfill to the UDSHW, a draft permit will
be prepared by the division and a 30 day comment period will follow which you may participate
in. The division will also send you a letter with information on how to make a request to be placed

on a list to receive public information in relation to this proposed landfill facility.

Respectfully

T.M

Mike Vorkink, P.G. GeoStrata artin, D.F.G. [WM




Attachment 43

March 26, 2014

Duchesne/Wasatch Blue Bench Landfill

PO Box 356
Duchesne, UT 84021

Notice of Intent — Exploration and Production Waste Landfill Permit
Application

Subject:

Dear Sirs:

This letter is to inform you Integrated Water Management has applied for a permit to operate an
Exploration and Production Waste Landfill at their Duchesne facility located approximately 7
miles north of Duchesne, Utah. You are receiving this letter of notification because your property
is located within 1000 feet of the proposed landfill as required by Utah Regulation R315-310-
3(2)(a)(ii). The landfill cell, which is in the process of being permitted, will be regulated by the

Utah Division of Solid and Hazardous Waste (UDSHW).

Integrated Water Management (IWM) currently operates a production water disposal facility on
the Industrial Zoned property located at 20250 W 2000 S Duchesne, Utah which occupies the
SE1/4 of the SE1/4 of Section 30, Township 2 South, Range 4 West of the Uintah Baseline and
Meridian. The application for a permit to operate a solid waste landfill under the UDSHW is in
addition to its currently permitted operations to dispose production water under the Utah Division
of Oil Gas and Mining (which was originally permitted in the 1970’s and operated by a pervious

owner).

The landfill will occupy the current location of one of the existing water disposal evaporation
ponds. No new construction of roadways or disposal pits will be necessary to operate this landfill.
The solid waste landfill will be utilized for the permanent disposal of oil and gas production and
exploration solid wastes meeting the definition of RCRA-Exempt, Exploration and Production
(E&P) Waste (no household waste accepted). This change of use is being done in an ongoing
“Good Neighbor” effort to reduce the impact of the evaporation ponds. The ponds were a source
of an odor nuisance to the area. IWM has also decommissioned the other large evaporation pond

at the facility in this same effort.

After IWM submits their application to operate an E&P landfill to the UDSHW, a draft permit will
be prepared by the division and a 30 day comment period will follow which you may participate
in. The division will also send you a letter with information on how to make a request to be placed

on a list to receive public information in relation to this proposed landfill facility.

Respectfully
r -

Mike Vorkink, P.G. GeoStrata J.T. Martin, D.F.G. IWM
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April 25,2014

Utah Department of Environmental Quality
c/o Mr. Scott T. Anderson, Director
Division of Solid and Hazardous Waste
195 North 1950 West

Salt Lake City, Utah 84114-4880

Subject: Integrated Water Management Exploration and Production Waste Landfill

Mr. Anderson,

In your review letter dated April 8, 2014, you state the following: “ 7.0 The permit application did not
contain engineered and stamped quality control and quality assurance documents from the construction of
the impoundment and liner systems.” We have made efforts to obtain and provide these documents,
however, as we have verbally communicated to you we were not present at the site during construction and
the parties that were involved have little to no data to support the work performed.

This letter is written to provide information about work that our company performed assessing the integrity
of the embankment. GeoStrata performed a geotechnical investigation of the pond embankments, the field
work was completed on July 25, 2013. The work consisted of boring into the embankment using hollow
stem augers. Total depths of the borings ranged from 16 to 48.5 feet below existing site grade. The borings
were completed using a hollow stem auger system and sampling was completed using split spoon and
modified California samplers. Results of our investigation and details of the testing and engineering
analysis performed were presented in a final report that was attached to the permit application.

Based on our investigation, it is our opinion that the embankments are suitable for the proposed use of a
landfill cell. We consider the embankments to be stable and meet the current engineering standards, the
embankments have been used to contain produced water. We consider the Loads associated with a landfill
use to be less than its current usage.

Please contact us if you have any questions about the geotechnical work completed at the site.

Sincerely
GeoStrata gt

Hiram Alba, PE |
Principal Engineer °

Copyrigh: © 2014 GecStroto



INTEGRATED
April 24, 2014

Scott T. Anderson, Director

Division of Solid and Hazardous Waste
195 North 950 West

Salt Lake City, UT 84114

Dear Director Anderson,

Integrated Water Management (IWM) has and is working diligently and
utilizing every available resource to address and answer the comments that were
generated from the Division's review of IWM’s application for an Exploration and
Production (E&P) Landfill permit. We have submitted documentation,
explanations and made changes to the documents verbiage/descriptions as
requested. We have been able to obtain the QC documents on compaction
results that had previously been allusive or otherwise not available by
complications put in our way from the General Contractor who installed the
ponds. We are drilling an additional two monitoring wells as requested by your
staff to provide sufficient groundwater data coverage.

Each comment has been addressed with the exception of being able to
obtain a full QA/QC report of the installation of the HDPE liners. We have been
able to locate most of the original HDPE liner notations from the air seam and
welds tests, which show they were satisfactory and passed (see enclosed photos).
The company that installed the liner and preformed the QC testing unfortunately
did not retain the records and documentation. It had been our understanding
that DOGM, which oversaw the construction and completion of the ponds,
would have maintained the records of the QC test results. All has agreed; DOGM
(which accepted and granted license to operate the ponds) and other onsite staff
which were present during the installation of the liners, that all QC/QA, were
performed and passed. Further; the Division has been given a stamped letter
from the Civil Engineer who designed the cells and was involved at every step,
certifying the pond containments and liners were build as designed and passed a
QC/QA inspection.

In my opinion the Division of S&HW should be confidant the pond(s) did
and do meet or exceed the standards set forth in the regulations. The Division
should easily be able to defend its acceptance of the available data on the
pond(s) as being complete, compliant and very suitable as E&P landfills cells. It is
important to recognize the ponds have preformed flawlessly as designed and



NEATPAGEINFO:id=DFA3C520-4202-40C9-ACB7-4AD9CEB07061


have never and currently do not show any sign of leaking. From what | have been
able to learn, the IWM E&P Landfill will be the only Landfill facility to have
doubled HDPE lined cells and with a robust leak detection system. | believe the
pond(s) will prove to “raise the bar” and be an example of “Best Practices” for
E&P Landfills.

IWM has been diligent and forthcoming in our application. We have
responded to each comment and request. Additionally, we recently put on staff a
person who is recognized as an experienced professional of E&P Landfills to
manage and operate our Solid Waste Facility. IWM has the reputation of
operating a professional and compliant E&P waste stream operations with a
dedicated and trusted team who understand the responsibility and long-term
liability not only to the company, but also to the Producer and community, but
also to the environment.

| again respectfully request, IWM be granted prior to the final permit,
immediate authorization to construct as designed and prepare the cell with
drainage material over the liner and permit us to temporarily accept “clean”
watered based drilling muds to place a protective layer over the drainage
material.

IWM’s Solid Waste E&P Landfill will provide a much needed facility to
properly dispose of drilling muds and other E&P waste streams. The pressures
are great and the need is imminent for a facility in our region of the basin. Our
location will help insure proper and secure storage of these waste stream
materials and greatly help avoid damaging and illegal dumping.

Sincerely yours,

A

JT Martin/Managing Director

c: Michael Vorkink, GeoStrata
Doug Taylor, DS&HW
Allan Moore, DS&HW
Nate Robinson, Director IWM
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