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Utah Class I and V Permit Application Checklist 

Division of 
Solid and Hazardous Waste 

APR 2 1 2(M 

Pan* / General Information APPLICANT: PLEASE COMPLETE ALL SECTIONS. 

/. Landfill Type M Class I 
• Class V //. Application Type New Application 

Renewal Application 
Facility Expansion 

Q Modification 

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

///. Facility Name and Location 
Name of Facility 

Franklin Hill Regional Landfill 
Site Address (street or directions to site) 

Approximately % of a mile north of exit 16 off 1-84 
County 
Box Elder County 

City Appr. 8 miles southeast of Snowville, Utah Zip Code 84336 Telephone (801) 725-2722 

Township 14N Range 6 W Section 30 & Section 31 Quarter/Quarter Section Quarter Section 

Main Gate Latitude Degrees 41 minutes 54 seconds 21 Longitude degrees 112 minutes 35 seconds 4 

IV. Facility Owner(s) Information 
Name of Facility Owner 

Moulding Investments LLC 
Address (mailing) 

10485 West 900 South 

City Ogden State UT Zip Code 84404 Telephone (801) 725-2722 

V. Facility Operators) Information 
Name of Facility Operator 

Moulding Investments LLC 
Address (mailing) 

10485 West 900 South 

City Ogden State UT Zip Code 84404 Telephone ( 8 0 1 ) 7 2 5 - 2 7 2 2 

VI. Property Owner(s) Information 
Name of Property Owner 

Moulding Investments LLC 
Address (mailing) 

10485 West 900 South 

City Ogden State UT Zip Code 84404 Telephone (801) 725-2722 

VII. Contact Information 

Owner Contact Name Randy Moulding Title President 
Address (mailing) 

10485 West 900 South 

City Ogden State UT Zip Code 84404 Telephone (801) 725-2722 

Email Address Alternative Telephone (cell or other) 

Operator Contact Name Randy Mould ing Title President 
Address (mailing) 

10485 West 900 South 

City Ogden State UT Zip Code 84404 Telephone (801) 725-2722 

Email Address Alternative Telephone (cell or other) 

Property Owner Contact Name Randy Moulding Title President 
Address (mailing) 

10485 W e s t 900 Sou th 

City Ogden State UT Zip Code 84404 Telephone ( 8 0 1 ) 7 2 5 - 2 7 2 2 
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Utah Class I and V Permit Application Checklist 

Part I General Information (Continued) 
Vl l l . W a s t e T y p e s (check all that apply) IX. Facility Area 
• All non-hazardous- solid waste (see R315-315-7(3) for PCB special 
requirements) OR the following specific waste types: 
Waste Type Combined Disposal Unit 
H Municipal Waste 
ST Construction & Demolition 
5? Industrial 
SI Incinerator Ash 
ST Animals 
• Asbestos 
• PCB's (R315-315-7(3) only) 
• Other 

Monofill Unit 
• 
• 
• 
• 
• 
• 
• 
• 

Facility Area 2200 

Disposal Area 225 

Design Capacity 

Years 65 

Cubic Yards 31.400,000 

Tons 21.800.000 

acres 

acres 

X. Fee and Application Documents 

Indicate Documents Attached To This Application • Application Fee: Amount $ 

• Facility Map or Maps • 
• Ground Water Report • 

Facility Legal Description 
Closure Design 

• 
• 

Plan of Operation 
Cost Estimates 

• 
• 

Waste Description 
Financial Assurance 

Class V Special Requirements 

• Documents required by UCA 19-6-
108(9) and (10) 

I HEREBY CERTIFY THAT THIS INFORMATION AND ALL ATTACHED PAGES ARE CORRECT AND COMPLETE 
Signature of Authorized Owner Renft-etentaftve 

Randv Moulding 

Title President Date 4/18/2014 

Address 10485 West 900 South 
Ogden, UT 84404 

Name typed or printed 
Email Address Alternative Telephone (cell or other) 

Signature of Authorized Land Owner Representative (if applicable) 

Randv Moulding 
Name typed or printed 

Title President Date 4/18/2014 

Address 10485 West 900 South 
Ogden, UT 84404 

Email Address Alternative Telephone (cell or other) 

Signature of Authorized Operator Representative (if applicable) 

Randy Moulding 
Name typed or printed 

Title President Date 4/18/2014 

Address 10485 West 900 South 
Ogden, UT 84404 

Email Address Alternative Telephone (cell or other) 
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Utah Class I and V Permit Application Checklist 

Important Note: The following checklist is for the permit application and addresses only the 
requirements of the Division of Solid and Hazardous Waste. Other federal, state, or local agencies may 
have requirements that the facility must meet. The applicant is responsible to be informed of, and meet, 
any applicable requirements. Examples of these requirements may include obtaining a conditional use 
permit, a business license, or a storm water permit. The applicant is reminded that obtaining a permit 
under the Solid Waste Permitting and Management Rules does not exempt the facility from these other 
requirements. Please take note of the heading of each section for the facilities that the section applies to. 

An application for a permit to construct and operate a landfill is the documentation that the landfill will be 
located, designed, constructed, operated, and closed in compliance with the requirements of Utah 
Administrative Code R315-301 through 320 (Utah Solid Waste Permitting and Management Rules) and 
Utah Code Annotated 19-6-101 through 123 (Utah Solid and Hazardous Waste Act). The application 
should be written to be understandable by regulatory agencies, landfill operators, and the general public. 
The application should also be written so that the landfill operator, after reading it, will be able to operate 
the landfill according to the requirements with a minimum of additional training. 

Copies of the Solid Waste Permitting and Management Rules, the Utah Solid and Hazardous Waste Act, 
along with many other useful guidance documents can be obtained by contacting the Division of Solid 
and Hazardous Waste at 801-536-0200. Most of these documents are available on the Division's web 
page at www.hazardouswaste.utah.gov. Guidance documents can be found at the solid waste section 
portion of the web page. 

When the Director has determined that the application is complete, submit two paper copies of the 
application as determined complete by the Director, and an electronic copy of the application. 

Part II Application Checklist 

/. Facility General Information 
Description of Item Location In 

Document 

la. Information Required for All Class I and V Landfills 

Completed Part I General information Form (See form above) Front Cover 

General description of the facility (R315-310-3(1 )(b)) Part II, Section 1.2 

Legal description of property (R315-310-3(1 )(c)) Part II, Section 2 

Proof of ownership, lease agreement, or other mechanism (R315-310-3(1 )(c)) Appendix B 

Area served by the facility including population (R315-310-3(1 )(d)) Part II, Section 1.3 

If the permit application is for a class I landfill a demonstration that the landfill is 
not a commercial facility 

Part II, Section 1.2 
Appendix C 

Waste type and anticipated daily volume (R315-310-3(1 )(d)) Part II, Section 1.4 
Part II, Section 1.2 

lb. Information Required for All New Or Laterally Expanding Class 
I and V Landfills 

Intended schedule of construction (R315-302-2(2)(a)) Part II, Section 3.1 

Name and address of all property owners within 1000 feet of the facility boundary 
(R315-310-3(2)(a)(i)) Appendix B 

Documentation that a notice of intent to apply for a permit has been sent to all 
property owners listed above (R315-310-3(2)(ii)) Appendix B 

Name of the local government with jurisdiction over the facility site (R315-310-
3(2)(iii)) 

Part II, Section 1.3 
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Utah Class I and V Permit Application Checklist 

/. Facility General Information 
Description of Item Location In 

Document 
Ic. Location Standards for All New Or Laterally Expanding Class 

and V Landfills (R315-302-1) 
Documentation that the facility has met the historical survey requirement of R315-

302-1 (2)(f) 
Part III, Section 3.1.1 
Appendix K 

Land use compatibility (R315-302-1 (2)(a)) Part III, Section 3.1.1 

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

Appendix A 

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

Part III, Section 3.1.1 
Appendix K 

List of airports within five miles of facility and distance to each Part III, Section 3.1.1 

Geology (R315-302-1 (2)(b)) Part III, Section 2.1 

Geologic maps showing significant geologic features, faults, and unstable 
areas 

Part III, Section 2.1 
Appendix G 

Maps showing site soils Appendix G 
Appendix H 

Surface water (R315-302-1 (2)(c)) Part III, Section 3.1.3 

Magnitude of 24 hour 25 year and 100 year storm events Part III, Section 3.5.1 
Appendix I 

Average annual rainfall Part III, Section 3.5 
Appendix I 

Maximum elevation of flood waters proximate to the facility Part III, Section 3.5 
Appendix I 

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

Part III, Section 3.5 
Appendix I 

Wetlands (R315-302-1 (2)(d)) Part III, Section 3.1.4 

Ground water (R315-302-1 (2)(e)) Part III, Section 2.2 
Appendix G 

Id. Plan of Operations Requirements for All Class I And V Landfills 
(R315-310-3(1 )(e) and R315-302-2(2)) 

Part II, Section 3 

Forms and other information as required in R315-302-2(3) including a 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)) 

Appendix E 
Part II, Section 3.2 

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 )(g)) 

Part II, Section 3.4 
Appendix E 

Contingency plans in the event of a fire or explosion (R315-302-2(2)(d)) Part II, Section 3.5 

Corrective action programs to be initiated if ground water is contaminated (R315-
302-2(2)(e)) Part II, Section 3.5.5 

Contingency plans for other releases, e.g. explosive gases or failure of run-off 
collection system (R315-302-2(2)(f)) Part II, Section 3.5 
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Utah Class I and V Permit Application Checklist 

Facility General Information 
Description of Item Location In 

Document 

Plan to control fugitive dust generated from roads, construction, general 
operations, and covering the waste (R315-302-2(2)(g)) Part II, Section 3.8.4 

Plan for litter control and collection (R315-302-2(2)(h)) Parti Section 3.8.5 

Description of maintenance of installed equipment (R315-302-2(2)(i)) Parti , Section 3.7 

Procedures for excluding the receipt of prohibited hazardous or PCB containing 
wastes (R315-302-2(2)(j)) 

Parti Section 3.3 

Procedures for controlling disease vectors (R315-302-2(2)(k)) Parti Section 3.8 

A plan for alternative waste handling (R315-302-2(2)(l)) Parti , Section 3.6 

A general training plan for site operations (R315-302-2(2)(o)) Parti , Section 3.10 

Any recycling programs planned at the facility (R315-303-4(6)) Parti , Section 3.9 

Closure and post-closure care Plan (R315-302-2(2)(m)) Parti 
Part I 

I, Section 4 
I, Section 5 

Procedures for the handling of special wastes (R315-315) Parti Section 3.2.4 

Plans and operation procedures to minimize liquids (R315-303-3(1)) Parti Section 3.3.2 

Plans and procedures to address the requirements of R315-303-3(7)(c) through (i) 
and R315-303-4 

Parti 
Parti 
Parti 

, Section 3.2 
, Section 3.5 
, Section 3. 

Any other site-specific information pertaining to the plan of operation required by 
the Director (R315-302-2(2)(p)) Part II, Section 3 

nts for New Or Laterally Expanding Class V 
-310-3(3)) 

Submit information required by the Utah Solid and Hazardous Waste Act 
Subsections 19-6-108(9) and 19-6-108(10) (R315-310-3(2)(a)) NA 

ie following information must be provided following issuance ofthe permit 
but prior to Director approval to take waste for anew Class V facility. 

NA 

Approval from the local government within which the solid waste facility sits NA 

Approval from the Legislature and the Governor NA 

// Facility Technical Information - ^ _ 
Description of Item ~T~" Location In 

" ' ' Document 
//a. Maps for All Class I and V Landfills 
Topographic map drawn to the required scale with contours showing the 

boundaries of the landfill unit, ground water monitoring well locations, gas Appendix A 
monitoring points, and the borrow and fill areas (R315-310-4(2)(a)(i)) 

Most recent U.S. Geological Survey topographic map, 7-1/2 minute series, 
showing the waste facility boundary; the property boundary; surface 
drainage channels; any existing utilities and structures within one-fourth Appendix A 
mile ofthe site; and the direction ofthe prevailing winds (R315-310-
4(2)(a)(ii)) . 

lib. Geohydrological Assessment for All Class I and V Landfills 
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Utah Class I and V Permit Application Checklist 

// Facility Technical Information 
Description of Item Location In 

Document 
(R315-310-4(2)(b)) 

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

Part III, Section 2 
Appendix G 

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

Appendix G 
Appendix H 

Depth to ground water (R315-310-4(2)(b)(iii)) Part III, Section 2 
Appendix G 

Direction and estimated flow rate of ground water (R315-310-4(2)(b)(iv)) Part III, Section 2 
Appendix G 

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)) 

Appendix G 
Appendix I 

Tabulation of all water rights for ground water and surface water on-site and within 
2,000 feet of the facility boundary (R315-310-4(2)(b)(vi)) Appendix I 

Identification and description of all surface waters on-site and within one mile of 
the facility boundary (R315-310-4(2)(b)(vii)) Part 111, Section 2.3 

Background ground water and surface water quality assessment and, for an 
existing facility, identification of impacts upon the ground water and surface 
water from leachate discharges (R315-310-4(2)(b)(viii)) 

Part III, Section 2.5 
Appendix G 

Ground Water Monitoring (R315-303-3(7)(b) and R315-308) Part II, Section 3.4.1 
Appendix F 

Statistical method to be used (R315-308-2(8)) Part II, Section 3.4.1 
Appendix F 

Calculation of site water balance (R315-310-4(2)(b)(ix)) Appendix I 

He. Engineering Report - Plans, Specifications, And Calculations 
for All Class I and V Landfills 

Documentation that the facility will meet all of the performance standards of R315-
303-2 Part II, Section 3.4.4 

Engineering reports required to meet the location standards of R315-302-1 
including documentation of any demonstration or exemption made for any 
location standard (R315-310-4(2)(c)(i)) 

Part III, Section 3.1 

Anticipated facility life and the basis for calculating the facility's life (R315-310-
4(2)(c)(ii)) 

Appendix D 

Cell design to include liner design, cover design, fill methods, elevation of final 
cover including plans and drawings signed and sealed by a professional 
engineer registered in the State of Utah (R315-303-3(3), R315-303-3(6) and 
(7)(a), R315-310-3(1 )(b) and R315-310-4(2)(c)(iii)) 

Appendix A 

Leachate collection system design and calculations showing system meets the 
requirements of R315-303-3(2) 

Appendix A 
Part III, Section 3.4.3 

Equipment requirements and availability (R315-310-4(2)(c)(iii)) Appendix A 
Part II & Part 

Identification of borrow sources for daily and final cover and for soil liners (R315-
310-4(2)(c)(iv)) 

Part III, Section 3.3 
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Utah Class I and V Permit Application Checklist 

// Facility Technical Information 
Description of Item Location In 

Document 

Run-On and run-off diversion designs (R315-303-3(1 )(c), (d) and (e)) Part III, Section 3.5 

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 (R315-310-4(2)(c)(v) and R315-310-3(1 )(i)) 

NA 

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 
R315-310-4(2)(c)(vi)) 

Part II, Section 3.4.1 
Appendix F 

Landfill gas monitoring and control plan that meets the requirements of 
Subsection R315-303-3(5) (R315-310-4(2)(c)(vii)) Part III, Section 3.4 

Slope stability analysis for static and under the anticipated seismic event for the 
facility (R315-310-4(2)(b)(i) and R315-302-1 (2)(b)(ii)) 

Part III, Section 
3.1.2.2 

Appendix I 
Design and location of run-on and run-off control systems (R315-310-4(2)(c)(viii)) Appendix I 

lid. Closure Plan for All Class I and V Landfills (R315-310-3(1 )(h)) 
Closure Plan (R315-302-3(2) and (3)) Part III, Section 4 

Closure schedule (R315-310-4(2)(d)(i)) Part III, Section 4 

Design of final cover (R315-303-3(4) and R315-310-4(2)(c)(iii)) Part III, Section 
3.3.3.2 

Capacity of site in volume and tonnage (R315-310-4(2)(d)(ii)) Appendix D 

Final inspection by regulatory agencies (R315-310-4(2)(d)(iii)) Part III, Section 4.4.3 

lie. Post-Closure Care Plan for All Class I and V Landfills (R315-
310-3(1 Xh)) 

Post-Closure Plan (R315-302-3(5) and (6)) Part III, Section 5 

Site monitoring of landfill gases, ground water, and surface water, if required 
(R315-310-4(2)(e)(i)) Part III, Section 5.2.2 

Changes to record of title, land use, and zoning restrictions (R315-310-4(2)(e)(v)) Part III, Section 5.2.1 

Maintenance activities to maintain cover and run-on/run-off control systems 
(R315-310-4(2)(e)(iii)) Part III, Section 5.2.3 

List the name, address, and telephone number of the person or office to contact 
about the facility during the post-closure care period (R315-310-4(2)(e)(vi)) TBD 

llf. Financial Assurance for All Class I and V Landfills (R315-310-
3(1)0)) 

Identification of closure costs including cost calculations (R315-310-4(2)(d)(iv)) 
and (R315-302-2(2)(n)) Appendix M 

Identification of post-closure care costs including cost calculations (R315-310-
4(2)(e)(iv)) Appendix M 

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)) 

Part III, Section 7 
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August 19, 2015 
 
 
 

Randy Moulding, President 
Moulding Investments, LLC 
10485 West 900 South 
Ogden, UT  84404 
 
RE: Franklin Hill Regional Landfill Permit Application Review 
  
Dear Mr. Moulding: 
 
The Division of Solid and Hazardous Waste has completed its review of the Franklin Hill Regional Landfill 
permit application.  In general, the application is well prepared.  The following information items and 
revisions to the application are needed before a draft permit can be issued. 
 

1) Ecologically Significant Natural Areas 
 
Part III, p. 11 of the permit application indicates that the Utah Division of Wildlife Resources has 
determined that the proposed landfill site is “crucial” habitat for chukar, sharp-tailed grouse and mule 
deer, as well as “substantial” habitat for Hungarian partridge and pronghorn.   
 
Location standards for disposal facilities in the Solid Waste Permitting and Management Rules state that 
no new facility shall be located within “ecologically and scientifically significant natural areas” (R315-
302-1(2)(a)(ii) Utah Administrative Code).   
 
The Permit application needs to provide evidence that “crucial” and “substantial” habitats are not 
ecologically significant natural areas.     
 
2) Historic Preservation Survey Requirement 
 
Part III, p. 12 of the permit application states that the proposed landfill “site is not located on any known 
archeological sites,” although no archeological survey has been performed.  The State Historical 
Preservation Officer (SHPO) has been contacted by the applicant to determine if any additional study is 
needed.   
 
The solid waste rules require that either a notice of concurrence be issued by the SHPO or that the 
applicant show that the SHPO did not respond within 30 days to the submittal of an evaluation (R315-



302-1(2)(f)(i)(A) and (B) of the Utah Administrative Code).  Because no survey or evaluation of the site 
was submitted to the SHPO, concurrence from the SHPO regarding the lack of archeological sites will be 
necessary for the permit application to be considered complete. 
 
3) Leachate Collection 
 
Drawing 3, Landfill Excavation in Appendix A shows three phases of landfill development.  A single 
leachate sump is shown in the southeast corner of Phase 2.  The application needs to indicate where 
leachate and run-off that has come into contact with waste generated during Phase 1 will be collected, in 
the years prior to excavation of Phase 2. 
 
4) Run-Off Control 
 
Part III, pp. 23 and 27 address run-off from the final cover to be managed by a combination of ditches 
and berms associated with access roads on the final cover.  The drawing of the final cover (Drawing 4, 
Appendix A) does not show any of these features.  While it is understood that, prior to construction of 
the cover, an engineering design package will be submitted, a final cover drawing showing the general 
configuration of the erosion control features would be helpful.  Please provide a revised drawing that 
shows the approximate layout of access roads and ditches.  
 
5) Animals 
 
In the Permit Application Checklist, the box for animals under Waste Types is checked (Part I, Section 
VIII).  However, the permit application states that no dead animals will be accepted at the Landfill (Part 
II, p. 10).  Please clarify this discrepancy. 
 
6) Farmland 
 
Appendix K of the permit application includes the USDA Soil Resource Report for Box Elder County, 
Eastern Part.  The report shows two areas with a farmland classification of “Farmland of statewide 
importance.”  These areas cover 102.7 acres of the 228.6 acres proposed for the Landfill, or 45 percent.  
The Red Rock silt loam (RdA) constitutes 99.2 acres, or 43.4 percent, of the site and covers much of the 
northern and central parts, extending across the site from the west boundary to the east boundary. 
 
The location standards in the solid waste rules prohibit any new facility from being located within 
“farmland classified or evaluated as ‘prime,’ ‘unique,’ or of ‘statewide importance’ ” by the USDA under 
the Prime Farmland Protection Act (R315-302-1(2)(a)(iii) of the Utah Administrative Code).  For a solid 
waste permit to be issued for this site, Moulding Investments must apply to the Director for an exemption 
to this location standard, as described in R315-302-1(3) of the Utah Administrative Code. 

 
If you have any questions, please call Phil Burns at (801) 536-0253. 
 
Sincerely, 
 
 
 
Scott T. Anderson, Director 
Division of Waste Management and Radiation Control 
 
STA/PEB/kl 
 
c: Lloyd C. Berentzen, MBA, Health Officer, Bear River Health Department 
 Grant Koford, EHS, Environmental Health Director, Bear River Health Department 
 Brett Mickelsen, IGES 
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Div of Waste Management 
and Radiation Control

JUL 2 6 2016

P5HW-Z016-OUG55

Mr. Scott T. Anderson, Director
Utah Division of Solid and Hazardous Waste
Department of Environmental Quality
State of Utah

195 North 1950 West
P.O. Box 144880
Salt Lake City, Utah 84114-4880

RE: Franklin Hill Regional Landfill Permit Application Review

Dear Mr. Anderson,

This letter is a response to your letter of August 19, 2015 regarding the review of the Franklin Hill Regional 

Landfill permit application. As indicated in your letter there are six items that required additional 
information. The six items and associated responses to those items are as follows:

1) Ecologically Significant Natural Areas

Part HI, p. 11 of the permit application indicates that the Utah Division of Wildlife Resources has 
determined that the proposed landfdl site is “crucial” habitat for Chukar, sharp-tailed grouse and 
mule deer, as well as “substantial" habitat for Hungarian partridge and pronghorn.

Location standards for disposal facilities in the Solid Waste Permitting and Management Rules state 
that no new facilities shall be located within “ecologically and scientifically significant natural 

areas” (R315-302-l(2)(a)(ii) Utah Administrative Code).

The Permit application needs to provide evidence that “crucial and “substantial" habitats are not 
ecologically significant natural areas.

Response:

The April 14, 2014 response from Sarah Lindsey, Information Manager, Utah Natural Heritage 

Program stated that “The Utah Division of Wildlife Resources (UDWR) does not have records 

of occurrence for any threatened, endangered, or sensitive species within the project area noted 

above. However, within a two-mile radius there are recent records of occurrence for burrowing 

owl and short-eared owl.”

Staff from the UDWR reviewed the landfill permit application and visited the project site in 

order to address several potential wildlife concerns. A letter from Kathleen Clarke, Director of 

the Public Lands Policy Coordinating Office dated February 22, 2016 provided the comments 

from the UDWR personnel. The technical comments from UDWR staff indicate “UDWR does 

not find the proposed project to be especially harmful to wildlife if proper practices are 

employed”. A copy of the February 22, 2016 letter is included as Attachment 1.

1



2) Historic Presen’ation Sun’ev Requirements
Part HI, p. 12 of the permit application states that the proposed landfill "site is not located on any 

known archeological sites, ” although no archeological survey has been performed. The State 
Historical Preservation Officer (SHPO) has been contacted by the applicant to determine if any 
additional study is needed.

The solid waste rules require that either a notice of concurrence be issued by the SHPO or that the 
applicant show that the SHPO did not respond within 30 days to the submittal of an evaluation 
(R315-302-1 (2)(f)(i)(A) and (B) of the Utah Administrative Code). Because no survey or evaluation 
of the site was submitted to the SHPO, concurrence from the SHPO regarding the lack of 

archeological sites will be necessary for the permit application to be considered complete.

Response:

A site specific archeological survey was performed on the site by Wendy Simmons Johnson of 

Sagebrush Consultants during November of 2015. The results of the archeological survey 

(Cultural Resource Survey of the Franklin Hill Regional Landfill Permit Project) was that the 

“construction of this project will have No Adverse Effect to historic properties. A copy of the 

archeological survey was sent to the State Historic Preservation Officer (SHPO) on June 24,h of 

2016. A copy of the submittal to the SHPO that includes the Cultural Resource Survey of the 

Franklin Hill Regional Landfill Permit Project is included as Attachment 2. Attachment 3 is 

the response from the Utah Division of State History, Deputy State Historic Preservation 

Officer that indicates concurrence with the No Adverse Effect presented in the Cultural 

Resource Survey.

3) Leachate Collection
Drawing 3, Landfill Excavation in Appendix A shows three phases of landfill development. A single 
leachate sump is shown in the southeast corner of Phase 2. The application needs to indicate where 
leachate and run-off that has come into contact with waste generated during Phase 1 will be 
collected, in the years prior to excavation of Phase2.

Response:

Drawing 3, Landfill Excavation of Appendix A has been modified to show a leachate pond in 

Phase 1. Phase 2 of the landfill will have a leachate sump that will pump leachate out of Phase 2 

to the Long-Term leachate storage pond. The updated Drawing 3 is included as Attachment 4.

4) Run-Off Control
Part HI, pp. 23 and 27 address run-off from the final cover to be managed by a combination of 
ditches and berms associated with access roads on the final cover. The drawing of the final cover 
(Drawing 4, Appendix A) does not show any of these features. While it is understood that, prior to 
construction of the cover, an engineering design package will be submitted, a final cover drawing 
showing the general configuration of the erosion control features would be helpful. Please provide a 

revised drawing that shows the approximate layout of access roads and ditches.

Response:

Drawing 4 was intended to show the cover geometry and serve as a reference for the elevations 

shown on Drawing 6 and Drawing 7. The location of the final cover access roads (with
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associated run-on/run-off berms/ditches) as well as the locations of drop structures are 

presented on a modified Drawing 9, Surface Run-Off Controls. The updated Drawing 9 is 

included as Attachment 5.

5) Animals
In the Permit Application Checklist, the box for animals under Waste Types is checked (Part I,
Section VIII)> However, the permit application states that no dead animals will be accepted at the 
Landfill (Part II, p. 10). Please clarify this discrepancy.

Response:

The Checklist box for animals under Waste Types was inadvertently checked, no dead animals 

will be accepted at the landfill.

6) Farmland
Appendix K of the permit application includes the USDA Soil Resource Report for Box Elder County, 
Eastern Part. The report shows two areas with a farmland classification of “Farmland of statewide 
importance". These areas cover 102.7 acres of the 228.6 acres proposed for the Landfill, or 45 
percent. The Ted Tock silt loam (RdA) constitutes 99.2 acres, or 43.4 percent, of the site and covers 

much of the northern and central parts, extending across the site from the west boundary to the east 
boundary.

The location standards in the solid waste rules prohibit any new facility from being located within 
“farmland classified or evaluated as ‘prime’, 'unique', or of ‘statewide importance"’ by the USDA 
under the Prime Farmland Protection Act (R315-302-1 (2)(a)(iii) of the Utah Administrative Code). 
For a solid waste permit to be issued for this site, Moulding Investments must apply to the Director 
for an exemption to this location standard, as described in R315-302-1 (3) of the Utah Administrative 
Code.

Response:

A site specific Farmland Assessment for Proposed Franklin Hill Regional Landfill (Farmland 

Assessment) was performed by SWCA Environmental Consultants in the spring of 2016. The 

SWCA Farmland Assessment presents the history of the USDA Farmland Protection Policy Act 

(FPPA) and the intended scope of the programs policies and procedures. The FPPA was 

established “to minimize the impact of federal programs on the irreversible and unnecessary 

conversion of farmland to nonagricultural uses”. The FPPA program does not authorize the 

federal government to regulate the use of nonfederal or private land or to affect property rights 

of owners (NRCS 2016a).

Moulding Investments LLC (Moulding) owns 2,200 acres of property at the Franklin Hill 

vicinity with only 225 acres associated with the potential landfill. None of the 2,200 acres will 

be utilized for farming, the property will be utilized for grazing cattle and to support wildlife 

habitat. As mentioned in the letter from the Public Lands Policy Coordinating Office 

(Attachment 1), “The project proponent has enhanced approximately 800 acres of dry farm 

surrounding the 200-acre proposed landfill site with a seed mix which will be beneficial to 

wildlife”. In addition to reseeding hundreds of acres of the site with a wildlife seed mix, 

Moulding has constructed a stock watering system that includes over 17,000’ of HOPE pipe, 4 

stock watering troughs and a 10,000-gallon water tank to support grazing operations.
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The SWCA Farmland Assessment presents the percentage of the proposed landfill site that is 

listed as either prime if irrigated, farmland of statewide importance, farmland of local 

importance or land that is not designated as farmland. Table 1 of the SWCA Farmland 

Assessment presents the NRCS Farmland designations for the proposed landfill, the HUC-12 

(Headwaters Hansel Valley Wash) watershed, and Box Elder County. The Farmland 

Assessment for Proposed Franklin Hill Regional Landfill is included as Attachment 6.

Moulding Investments requests that an exemption to the location standards be given for the 

following reasons:

• The FPPA was established to govern federal projects not to regulate private 

land or affect the property rights of land owners.

• The property is not irrigated, not used for farming, and is being transformed to 

support cattle grazing (wildlife habitat) as demonstrated by the construction of 

the stock watering system and the revegetation efforts in the surrounding 

ground.

• The amount of property associated with the landfill is a small amount (2.1%) of 

the HUC-12 watershed and only 0.05% of the mapped acres of Farmland of 

Statewide importance in Box Elder County.

If you or members of your staff have any questions regarding this response to the Franklin Hill Regional 

Landfill Permit Application Review, please call at your earliest convenience.

Respectfully submitted,

Randy Moulding, President 

Moulding Investments, LLC

Cc: Brett Mickelson, P.E., IGES
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State of Utah

GARY R. HERBERT 

Governor

SPENCER J. COX 

Lieutenant 
Governor

Office of the Governor
PUBLIC LANDS POLICY COORDINATING OFFICE

KATHLEEN CLARKE 

Director

February 22,2016

Sen) via electronic mail: standerson@,utah.gov

Scott T. Anderson 

Director

Utah Division of Waste Management Radiation Control

P.O. Box 144880

Salt Lake City, UT 84114-4880

Subject: Franklin Hill Regional Landfill Permit Applications 

Box Elder County

Dear Mr. Anderson:

The Public Lands Policy Coordinating Office provides the Utah Division of Waste 

Management and Radiation Control (Dshw) the attached comments as requested from the 

Utah Division of Wildlife Resources (UDWR) by the proponent for the Franklin Hill 

Regional Landfill in order to address several potential wildlife concerns with the project. 

UDWR reviewed the landfill permit application, as well as visited the site with the project 

proponent and their consultant.

Thank you for the opportunity to characterize the values of the sage-grouse and other 

wildlife habitat considerations. Please direct any questions regarding this conespondence to 

the Public Lands Policy Coordinating Office at the address below, or call to discuss any 

questions or concerns.

cc: Phil Bums, Dshw 

pbums@utah.gov



Technical Comments
Franklin Hill Regional Landfill

The project proponent has enhanced approximately 800 acres of dry farm surrounding 

the 200-acre proposed landfill site with a seed mix which is beneficial to wildlife. In addition, 

the proponent has drilled a water well and constructed a pipeline with 4 water troughs for 

livestock and wildlife use. The majority of this property is sagebrush-steppe habitat. Although 

the area has been managed as a dry farm in the past, it provides important mule deer winter 

range during high snow years.

A Columbian sharp-tailed grouse lek historically occurred on adjacent property north of 

the landfill site, although that lek is no longer active. UDWR biologists do not know whether 

the lek has shifted to an alternate location or simply been abandoned. Sharp-tailed grouse may 

or may not be using nearby areas at present. A greater sage-grouse lek and associated nesting 

habitat are located several miles north of the site, although this vicinity does not occur in a Sage 

Grouse Management Area (“SGMA”) as identified in the Conservation Plan for Greater Sage- 

grouse in Utah. Like sharp-tailed grouse, the sage-grouse may not be using the area 

immediately surrounding the proposed landfill. Greater sage-grouse and Columbian sharp­

tailed grouse are both considered “Species of Greatest Conservation Need” in the Utah Wildlife 

Action Plan (2015-2025). UDWR and other partners are striving to benefit both of these species 

when possible.

UDWR does not find the proposed project to be especially harmful to wildlife if proper 

practices are employed. However, the project may displace and disturb wildlife species. To 

minimize impacts of the project on wildlife, the following mitigation measures could be 

considered in association with issuance of the landfill permit:

• The standard vector control for burrowing animals should be modified to include the 

control of avian predators, and specifically corvids (ravens, crows, magpies) which can 

prey upon the eggs and even the young of both species of grouse using the broader area.

• Allow one water trough to remain full following livestock removal from the property, if 

feasible. This will provide surface water to benefit wildlife during the later fall months.

• Allow the sagebrush in the 800 acres of restored habitat to grow and mature into a 

condition where it provides 15-20% canopy cover. This will improve understory 

conditions and provide better cover to hide grouse nests if Columbian sharp-tailed 

grouse or greater sage-grouse are then using the property.

• Reclamation for the landfill and all disturbance activities should use the attached 

sharp-tailed grouse seed mix which will provide balanced benefits for multiple wildlife 

species.

• The 800 acres of wildlife habitat improvements should remain in place for the life of the 

landfill to continue to provide wildlife habitat and offset disturbance impacts.

• Night-time lighting should be greatly reduced, if used at all, to reduce impacts to 

night-migrating birds.

5110 State Office Building, PO Box Ml 107, Salt Lake City, Utah 84114-1107 ■ telephone 801-537-9801



Guidelines for the Management of

Columbian Sharp-tai
Populations and their Habitats

Grouse

A Product of the Western Agencies Sage and 

Columbian Sharp-tailed Grouse Technical Committee

Sponsored by the Western Association of Fish and Wildlife Agencies

2015



Habitat Management and Related Guidelines

Table 11. Recommended plant species for Conservation Reserve Program lands within occupied and 
potential range of Columbian sharp-tailed grouse in the western United States1.

Category and scientific name Common name Status

Grasses2

Nassella viridula Green needlegrass Native

Pseudoroegneria spicata Bluebunch wheatgrass Native

Elymus trachycaulus Slender wheatgrass Native

Bromus marginatus Mountain brome Native

Leymus cinereus Basin wildrye Native

Festuca idahoensis Idaho fescue Native

Poa secunda Sandberg bluegrass Native

Poa secunda (formerly, P. ampla) Sherman big bluegrass Native

Poa fendleriana Muttongrass Native

Achnatherum hymenoides Indian ricegrass Native

Elymus elymoides Squirrel tail Native

Melica bulbosa Oniongrass Native

Elymus wawawaiensis Snake River wheatgrass Native

Forbs2

Medicago sativa Alfalfa Introduced

Vida americana American vetch Native

Astragalus deer Chickpea milkvetch Introduced

Balsamorhiza sagittata Arrowleaf balsamroot Native

Hedysarum boreale Utah sweetvetch Native

Onobrycbis viciifolia Sainfoin Introduced

Lupinus argenteus Silvery lupine Native

Sanguisorba minor Small burner Introduced

Eriogonum umbellatum Sulphur-flower buckwheat Native

Linum lewisii Lewis flax Native

Penstemon strictus Rocky Mountain penstemon Native

Trifolium spp. Clover Native

Crepis acuminate Tapertip hawksbeard Native

Polygonum spp. Kno tweed Native

Shrubs2

Artemisia tridentata Big sagebrush Native

Amelanchier spp. Serviceberry Native

Prunus virginiana Chokecherry Native

Rosa woodsii Woods’ rose Native

Ericameria nauseosa Rubber rabbitbrush Native

'See Monsen (2005) and Benson et aJ. (2011) for additional seed mixes and recommendations regarding 
site preparation, planting methods, and weed control.

’Grasses should comprise (by weight) 65-80% of the seed mixture, forbs 15-25%, and shrubs 3-5%.
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Intermountain GeoEnvironmental Services Inc.
4153 South 300 West Salt Lake City, Utah 84107 - T: (801) 270-9400 - F:(801)270-9401 
www.igesinc.com

June 24, 2016

Chris Merritt 

300 Rio Grande St.

Salt Lake City, UT 84101

RE: Franklin Hill Regional Landfill - Box Elder County

Chris,

IGES is completing a permit application with the State of Utah Division of Waste Management and 

Radiation Control (DWMRC) for a Class I landfill (Franklin Hill Regional Landfill) approximately 8 miles 

east of Snowville in Box Elder County, Utah (Lat.: 4L921429°N Long.: -112.582959°W).

During the review process for the Franklin Hill Regional Landfill (FHRL) Permit Application, the State of 

Utah had several items that needed to be clarified. The question that the State DWMRC personnel had 

regarding historic presentation is as follows:

Historic Preservation Survey Requirements

Part III, p. 12 of the permit application states that the proposed landfill “site is not located on any 

known archeological sites, ” although no archeological survey has been performed. The State 

Historical Preservation Officer (SHPO) has been contacted by the applicant to determine if any 

additional study is needed.

The solid waste rules require that either a notice of concurrence be issued by the SHPO or that the 

applicant show that the SHPO did not respond within 30 days to the submittal of an evaluation 

(R315-302-1(2)(f)(i)(A) and (B) of the Utah Administrative Code). Because no survey or evaluation 

of the site was submitted to the SHPO, concurrence from the SHPO regarding the lack of 

archeological sites will be necessary for the permit application to be considered complete.

The submittal of the Cultural Resource Survey for the Franklin Hill Regional Landfill appears to not have 

been sent to your office for your review. A cultural survey of the proposed landfill site was performed by 

Wendy Simmons Johnson of Sagebrush Consultants in November of 2015. Please see the attached Cultural 

Resource Survey and MACS Site Form.

If you concur with the No Adverse Effect results presented by Sagebrush Consultants, could you please let 

me know of your concurrence with this opinion? If you have any other questions about the proposed landfill 

project, would like to discuss the project further, or need additional information, please call me at your 

earliest convenience.

Respectfully submitted.

Brett Mickelson, P.E. 

IGES, Inc.
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IMACS SITE FORM
PART A - ADMINISTRATIVE DATA

INTERMOUNTAIN ANTIQUITIES COMPUTER SYSTEM
Form approved for use by
BLM - Utah, Idaho, Wyoming, Nevada
Division of State History - Utah, Wyoming
USFS - Intermountain Region
NPS - Utah, Wyoming

*1. State No.: 
*2. Agency No.: 
3. Temp No.:

42B02213

4. State: Utah County: Box Elder
5. Project:

*6. Report No.: Utah State Antiquities Project No. U15SJ0792 p/ Sagebrush Report No. 2113
7. Site Name/Property Name:

| X Historic8. Class | Prehistoric | Paleontologic | Ethnographic

9. Site Type: Historic Road
*10. Elevation: 5200 ft asl

*11. UTM Grid Zone 12 368847 mE 4642421 mN NAD83 north
Zone 12 368485 mE 4642000 mN NAD83 south

*12. SW of the NW of the NW of Section 30 T. 14N R. 6W
SE of the SE of the SW of Section 30 T. 14N R. 6W

*13. Meridian: Salt Lake (1)
*14. Map Reference: USGS 7.5’ Quadrangle Rattlesnake Pass, Utah (1968)
15. Aerial Photo: N/A

16. Location and Access: This site is located on private lands, and can only be accessed with owner permission, and
access to gate keys. To get to the site, travel 8.94 miles southeast on HWY 30 from Snowville to a ranch exit. Turn 
north and then west, following the dirt road for 0.15 miles to a fenced dirt road. Turn north onto the road and travel 
0.05 miles to a homestead. From there the trash scatter lies 1221 m to the northwest.

*17. LandOwner: Private
*18. Federal Administrative Units: N/A
*19. Location of Curated Materials: N/A

20. Site Description: This site consists of a segment of a historic road. The road has been abandoned for many years, 
and is mainly visible based on the different vegetation growing along the road. The road measures approximately 20- 
to-25 ft wide and 2040 ft long. The road disappears at the southern and northern ends of the project. This road may be 
the same as an unnamed road shown on the 1888 GLO map for this area. However, after differential correcting the 
GLO plat map, the GLO road location falls about 300 ft east of the current site. Despite the 300 ft difference, it is 
possible that this is the same road.

Excellent
*21.

*22.

*23.

Site Condition: 
Impact Agent(s):

Good Fair Poor

This site has been impacted by wind water erosion, disuse, and agricultural activities.

Significant X | Non-Significant UnevaluatedNational Register Status: [
Justify: This site consists of an unnamed historic GLO road. A 2040 ft long segment of this road was recorded in the 
current project area, but fades out at the northern and southern ends of the project. This road is unnamed on the 1888 
GLO plat map. It is a local road, likely for farming or ranching access. This road cannot be associated with a significant 
event or pattern in our history, nor can it be associated with the life of a significant person. The site does not embody 
the distinctive characteristic of a type or method of construction, nor is it likely to contain subsurface deposits that 
could reveal additional information important to the understanding of the region. Therefore, this site is recommended 
Not Eligible under any criteria.

24.
25. 

*26.
27.

Photos: 2112:10-53
Recorded by: Wendy Simmons Johnson 
Survey Organization: Sagebrush Consultants
Assisting Crew Members:

*28. Survey Date: 10/28/2015

List of Attachments: ] PartB 

Hx] PartC 

] PartE

[X Topo Map 

Site Sketch

~X~l Photos

] Artifact/Feature Sketch
Continuation Sheets 

Other:

•Encoded data items Page 1 of 3 BLM 8100-1
FS R-2300-2

3/90



PART A - ENVIRONMENTAL DATA

State No.: 42B02212
Agency No.:

Temp No.:

*29.
*30.

Aspect: 0
x 100 Meters

1 Stream/River

(Degrees)Slope: 0 (Degrees)
Distance to Permanent Water: ___ 10.81
Type of Water Source: | | Spring/Seep | Stream/River | Lake

Name of Water Source: The nearest permanent water source is the well located 1081 m to the southeast of the site.
X Other

*31. Geographic Unit: Hansel Mountains West Hills(BEM)

*32. Topographic Location - See Guide for additional information:
Primary Landform: Valley (E) Secondary Landform: Valley (E)
Describe: This site is located in a valley of a former dry-farmed field

*33. On-site Depositional Context: Alluvial
Description of Soil: Soils consist of a tan sandy-silt intermixed with a large amount of small-to-medium angular 
gravels.

34. Vegetation:
*a. Life Zone: Upper Sonoran (E)
*b. Community: | Q | Primary On-Site | Q l Secondary On-Site | U | Surrounding Site

Describe: The site is situated in a sagebrush community species with a former wheat field full of introduced
invasive thistle bushes and other plants located to the north and east of the site.

*35. Miscellaneous Text:

36. Comments/Continuations:

Reference(s) Cited:

•Encoded data items Page 2 of 3 BLM 8100-1
FS R-2300-2

3/90



PART C - HISTORIC SITES

State No.: 
Agency No.: 

Temp No.:

42B02213

1.
*2.

3.

*4.

5.

*6.

*7.

*8.

*9.

Cultural Affiliation

Site Type: Historic Road
Historic Themes: Farming/Ranching
Culture: CuLturaLAffilLatjon Dating Method ____________

Euro-American Artifact Cross-dating
Describe: The type of road is of a known European-American style and time period.
Oldest Date: 1888 Recent Date: 1910
How Determined? This road is shown on a GLO map dating to 1888.
Site Dimensions: 621.8 m (N-S) x 7.62 m (E-W)
* Area obtained using GIS data collected with a Trimble Juno GPS unjt.
Surface Collection/Method: | X | None (A)

| | Grab Sample (B)

Sampling Method: None
Estimated Depth of Fill:

Dating Method

‘Area 4738.11 sq.m.

Designed Sample (C) 

Complete Collection (D)

Surface (A) 

0-20 cm (B)

20-100 cm (C) l| Fill noted but unknown

100 cm + (D) | l Depth Suspected, but not tested (F)
All artifacts appear to be surficial. 
] Tested (B)

How Estimated (if tested, show location on site map)^

Excavation Status: [ | Excavated (A) [_
Testing Method: N/A
Summary of Artifacts and Debris (Refer to Guide for additional categories):

J Glass | | Bone | | Leather | | Ammunition

] Metal | | Ceramics | | Wire l | Wood

1 Fabric

X Unexcavated

[

Nails Tin Cans

10.

11.

12.
13

Describe: No artifacts were found in association with this road.
Ceramic Artifacts:

# Paste Glaze/Slip Decoration

a. Estimated Number of Ceramic Trademarks: N/A
Describe:
Glass:

# Manufacture Color Function

Rubber

Pattern

Trademark(s)

Domestic Items 

Kitchen Utensils 

Car/Car Parts

Vessel Form(s)

Decoration

Describe:
Maximum Density - #sq.m (glass and ceramics): N/A
Tin Cans:

# Type Opening Size Modified Label/Mark Function

Describe:

*14. Landscape and Constructed Features (locate on site map) - (Refer to Guide for additional categories):
| X | Trail/Road | | Dump | | Dam, Earthen | l Hearth/Campfire

] Tailings l | Depression | l Ditch I I Quarry

Rock Alignment l | Cemetery/Burial | | Inscriptions l | Other:

Describe: This site consists of a historic dirt road. It has been abandoned for many years and is mainly visible by
its slight uplift in the valley and the vegetation differences. This road measures approximately 25 ft wide and 2040 ft 
long. It fades out at the northern end of the project area and at the southern end of the site.

*15 Buildings and Structures (locate on site map): 
# Material Type

Describe:

Material Type

16. Comments/Continuations - Please make note of any Historic Record searches performed (for example - County Records, 
General Land Office, Historical Society, Land Management Agency Records, Oral Histories/lnten/iew):

Reference(s) Cited:

'Encoded data items Page 3 of 3 BLM 8100-1
FS R-2300-2

3/90





Site 42B02213. Overview of road; view to the southwest.

Site 42B02213. Overview of historic road; view to the north-northeast.
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ABSTRACT

In October of 2015, Randy Moulding requested that Sagebrush Consultants complete a 

cultural resources inventory for the Franklin Hill Regional Landfill Project near Rattlesnake Pass 

in Box Elder County, Utah. This project consists of approximately 225 acres of land that will be 

used for a landfill. The project is locate in T. 14 N., R. 6 W. Sec 30 on the USGS 7.5’

Quadrangle Rattlesnake Pass, Utah (1968). The purpose of the cultural resources survey is to 

identify, record, and evaluate any cultural resources for eligibility to the NRHP. This survey was 

conducted under the authority of Public Lands Policy Coordination Office (PLPCO) Permit No. 

58.

During this survey, two new historic sites (42B02212 and 42B02213) were documented. 

These sites have been evaluated for eligibility to the NRHP. Site 42B02213, a historic road, was 

recommended NOT eligible to the NRHP. Site 42B02212, a historic homestead site with two 

archaeological loci, was recommended Eligible. Locus 1 is recommended non-contributing and 

there should be no effect to this locus from construction of the project. Locus 2; however, is 

recommended contributing to the site and could potentially be effected by construction of the 

landfill project. This site is located partially within the western project boundary, and partially 

out of the project area. Because it lies along the boundary, Moulding Investments, Inc. is going 

to move the project boundary further to the west, so that this site will be avoided. Therefore, 

Sagebrush recommends that construction of this project will have No Adverse Effect to historic 

properties.
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PROJECT PURPOSE

In October of 2015, Randy Moulding requested that Sagebrush Consultants complete a 

cultural resources inventory for the Franklin Hill Regional Landfill Project near Rattlesnake 

Pass, about seven miles west of Snowville, in Box Elder County, Utah. This project consists of 

approximately 225 acres of land that will be used for a landfill. The project is locate in T. 14 N., 

R. 6 W. Sec 30 on the USGS 7.5’ Quadrangle Rattlesnake Pass, Utah (1968). The purpose of the 

cultural resources survey is to identify, record, and evaluate any cultural resources for eligibility 

to the NRHP. This survey was conducted under the authority of Public Lands Policy 

Coordination Office (PLPCO) Permit No. 58.

ENVIRONMENT

The project area is located in Box Elder County near Rattlesnake Pass in a valley with 

Franklin Hill to the east and low ranging hills to the west. The elevation of the area surveyed is 

fairly flat at about 5200 ft a.s.l. Sediments consist of coarse tan sandy silts with a moderate 

content of small to medium-sized gravels. The project is situated in an area that was historically 

dry farmed. The area was allowed to lie fallow and invasive species have taken over. Vegetation 

consists of some remaining stalks of wheat and a large percentage of introduced weeds and 

thistle. Natural disturbance in the area consists primarily of wind and water erosion. Cultural 

disturbance includes road building, fence building, and agricultural development.

RECORDS SEARCH

Arie Leeflang, with the Antiquities Section, Division of State History, Utah State Historic 

Preservation Office (SHPO), in Salt Lake City, conducted a Geographical Information Systems 

(GIS) file search on October 20, 2015. Only one cultural resource project was identified within 

one mile of the current project area (Table 1).

Table 1. Previously Completed Project within One Mile of the Current Project Area

Report # Company Project Author and Date

U96NR0131
Northwest 
Archaeological 
Associates, Inc.

WorldCom Fiberoptic Seattle to Salt Lake City Hudson Staff 1996
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Figure 1. Location of Franklin Hill Regional Landfill Project. Taken from USGS 7.5' Quadrangle 

Rattlesnake Pass, Utah (1968).
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No other cultural resource projects have been conducted in the vicinity of the current 

project area. The NRHP and General Land Office Cadastral Survey Plat Maps (GLO maps) were 

examined for historic resources plotted in the vicinity of the current project. One historic 

unnamed road was noted on the GLO map. No NRHP listed properties were noted in or near the 

current project.

HISTORIC CONTEXT

The earliest record of Euro-American incursion into the area coincides with the earliest 

exploration of Utah. The eastern and northern parts of present day Box Elder County were 

explored by fur trappers including Peter Skene Ogden and Joseph R. Walker as early as the 

1820s and 1830s (Powell 1994:50). Hats made of beaver fiir were popular in England and 

Europe in the early nineteenth century and were in great demand, so entrepreneurs rapidly 

formed fur companies to exploit the vast, untapped North American beaver supply (Bartlett and 

Goetzmann 1982:26-30). The area along the Bear River was explored by James Bridger and 

Jedediah Smith and was exploited by fur trappers “...until the streams were depleted of beaver, 

and the stylishness of beaver hats declined” (Huchel 1999:46). These trappers provided 

information about the native Shoshone inhabitants and reports of the region’s fertile land and 

abundant water.

With the formation of the Western Emigration Society, organized in Missouri in 1841, 

there was a marked increase in emigration to Oregon and California. The first planned overland 

emigrant party to head for California was formed by John Bidwell and John Bartleson. Although 

the route the Bidwell-Bartleson party traveled in 1841 did not become the famed California 

Trail, sections of it were used by the Harlan-Young, Hoppe-Lienhard, and Donner-Reed parties 

in 1846, as well as several other wagon trains running through northern Utah in later years 

(DeLafosse 1994:34). In 1848, after a failed attempt at the Hasting’s Cutoff of the California 

Trail, Samuel J. Hensley left Salt Lake City in search of another route. He forged around the 

north end of the Great Salt Lake and met up with the California Trail at Idaho’s City of Rocks. 

Although the Bidwell-Bartleson party had been through the area in 1841, the route Hensley 

followed was used more frequently by emigrants in the following years (Korns and Morgan 

1994:4-5). Hensley’s route became known as the Salt Lake Cutoff, which cut through Pilot 

Springs, providing drinkable water to weary travelers. The Mormon Church took active measures 

to promote the route and developed ferries and bridges which the travelers were charged a fee to 

use. The route was very popular until 1857.

In response to difficulties with the Mormon-run territorial government under Brigham 

Young, “President Buchanan dispatched federal troops to Utah, and the approach of Johnston’s 

Army put a pox on overland travel via the City of the Saints.” (DeLafosse 1994: 97) In 1849, 

Captain Howard Stansbury passed through the southern portion of the Curlew Valley during his 

reconnaissance of the Great Salt Lake for the Corps of Topographical Engineers. Stansbury’s 

Party created some of the first maps of the Great Salt Lake and surrounding region (Madsen 

1989; Utah State Historical Society 1998).

3



The 1847 arrival of Mormon pioneers in the Salt Lake Valley brought about the rapid 

settlement of surrounding lands before outsiders could move in. Settlement in present day Box 

Elder County began within sixteen days of their arrival in Utah when Mormon leader Brigham 

Young sent out scouts to explore the surrounding lands. Orrin Porter Rockwell homesteaded 

what became known as Porter Spring in 1849, and was followed by others in the fall of 1850 

who created Davis Fort. By 1852, at the location of present day Brigham City, Davis Fort had 

nearly 1400 residents (Huchel 1999: 55-57). Within a year, the Mormon Church had sent in more 

settlers to strengthen the community along with a large wave of new converts from Denmark, 

Sweden, and Norway. This Mormon settlement on traditional Shoshone homelands resulted in 

raids by Shoshone bands in the ensuing years. The fort became a haven for the white settlers, 

who only ventured outside its confines to tend to crops or livestock. In 1852, a slight decrease in 

hostilities led the residents of the fort to move onto farm plots which had been laid out the 

previous year. The Shoshone raids resumed in 1853, and Brigham Young ordered the settlers to 

return to the fort. In addition to the original occupants, about two dozen more families had made 

their homes at Davis Fort by that time (Tullidge 1889:291). In order to strengthen and develop 

the small settlement, Brigham Young ordered Mormon leader Lorenzo Snow to take 50 families 

from the Salt Lake Valley to Box Elder, as the settlement is now called, in 1854. The new 

settlers were specially selected to include a schoolteacher, a mason, carpenters, blacksmiths, and 

other skilled craftsmen who would ensure the economic success of the community (Arrington 

1964:200). The area was known as Brigham City by 1855 (Huchel 1999: 63-71).

With the influx of additional settlers, residents of Brigham City resumed the 

establishment of farms. Hostilities between whites and the Shoshone increased once again in the 

early 1860s throughout northern Utah, due to the increasing number of farmers settling in the 

area and mining parties passing through on their way to Montana. Under the leadership of Chief 

Bear Hunter, the Shoshone struck back in 1862, raiding Mormon cattle herds and attacking 

miners. Conflict culminated the following year in the Battle of Bear River. During the battle 

soldiers dispatched from Camp Douglas in Salt Lake City killed at least 250 Shoshone men, 

women and children, along with Chief Bear Hunter, near the village of Franklin, Idaho 

(Christensen 1999:41). The remainder of his band, along with nine other Shoshone bands, signed 

the Treaty of Box Elder in July of 1863. With the signing of the treaty, Shoshone and white 

relations began to improve, bringing peace to the region (Powell 1994:498).

The completion of the transcontinental railroad in 1869 at Promontory provided the 

opportunity to export local goods to outside markets. In order to consolidate the northern Utah 

Mormon settlements and provide a market for their agricultural and manufactured products. 

Mormon officials proposed a railroad connecting Brigham City with Ogden, Logan, and 

Franklin, Idaho (Arrington 1958:283). Seventeen leading church and business leaders of northern 

Utah organized the Utah Northern Railroad in 1871. The company broke ground in a ceremony 

held in Brigham City and by July of 1872 freight and passenger trains were running twice daily 

from Brigham City to Hampton’s Station, on the edge of the Cache Valley, twenty-three miles 

away. In 1874 the line from Brigham City to Ogden was completed, linking Brigham City with 

the Union Pacific and Utah Central lines (Arrington 1958:284). Between the services of the 

Central Pacific and the Utah Northern Railroads, citizens of rural Box Elder County were 

provided new opportunities to both receive and transport goods and services.
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The Central Pacific segment of the Transcontinental Railroad was built from east to west 

around the northern tip of the Great Salt Lake, and through the central portion of Box Elder 

County. Railroad stations along this line became the center of activity and commerce in rural 

Box Elder County. The station at Kelton became an important starting point for travelers heading 

north into Idaho (Crofutt 1880:138), and remained important through the construction of the 

Lucin Cutoff of the Transcontinental Railroad in 1903. In 1869, a Post Office was established at 

Kelton (Robertson 1986:15). The Utah-Idaho Stage Road was used as a primary mail route by 

the Utah, Idaho, and Oregon Stage Company heading north from the Central Pacific railhead at 

Kelton, Utah and on into Idaho (Raymond and Pike 1981:69; Forsgren 1937:20). After 

construction of the Lucin Cutoff in 1903, railroad traffic to Kelton decreased. In 1942 the tracks 

to Kelton were removed and recycled for the war effort (Carr 1972:11). As a result, Kelton was 

abandoned, eventually becoming a railroad ghost town. The stage road appears to have been 

used, at some level, from ca. 1869 to ca. 1942.

The transcontinental railroad also increased the number and influence of non-Mormons in 

Utah. The town of Corrine, six miles west of Brigham City, was established in 1869 on the 

Union Pacific line by non-Mormons in an attempt to break the political and economic monopoly 

held by Mormons in Utah. Completion of the Utah Northern line from Ogden to Franklin, Idaho 

effectively cut off Corrine as a link for the shipment of goods to the mining towns of western 

Montana and by 1879 most non-Mormons had left the town (Powell 1994:118).

One of the first large-scale industrial projects in the county was the Ogden Portland 

Cement Company plant, which opened northwest of Brigham City in 1909 (Forsgren 1937:31). 

By 1913 the plant was producing 700 barrels of cement a day. It ceased operation sometime prior 

to 1937, either because of a fire (Forsgren 1937:53-54) or because the owners put their resources 

into operations in Ogden (Chestnutwood 1950:119).

Another major industrial development in Box Elder County came with the success of the 

sugar beet industry. In 1903 the Utah-Idaho Sugar Company opened a factory in Garland and 

expanded rapidly during its initial years of operation. By 1915 the plant was harvesting over 

125,000 tons of beets per year. The company expanded its operation in 1916, opening a factory 

in Brigham City (Forsgren 1937:53-54). The sugar beet industry declined during a post-World 

War I agricultural depression and the Great Depression of the 1930s. As a result, the Brigham 

City factory ceased operation in 1933 (Forsgren 1937:54).

With industrial growth in the eastern portion of the county, an urban transportation 

network began to develop in the Brigham City area. In 1904 a system of street cars began 

operating in Brigham City. Six years later the Ogden Rapid Transit Company brought rail 

service through the center of Brigham City (Forsgren 1937:38). In 1914 this company merged 

with a company in Logan to form the Ogden, Logan & Idaho Railway, and the new company 

constructed a 44-mile line connecting Brigham City and Logan (Carr and Edwards 1989:23). The 

company relocated the track running through the center of Brigham City to a corridor on the west 

side of town (Forsgren 1937:38). Several railroads operated the line until 1947, when the Utah 

Idaho Central Railroad Corporation abandoned it and scrapped large portions of the track 

(Robertson 1986:303).
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The Box Elder County economy languished during the Great Depression which gripped 

the nation in the 1930s. As previously mentioned, the sugar beet industry was adversely affected, 

contributing to the demise of the Utah-Idaho Sugar Factory in Brigham City in 1931. Because 

agriculture remained the dominant segment of the economy, Box Elder County did not suffer as 

severely as other counties in Utah that relied more on manufacturing. Throughout the 1930s, Box 

Elder County remained reliant on agricultural and livestock production for its livelihood. 

Comparatively few emergency relief measures were enacted; in 1933 Box Elder County had the 

lowest relief expenditure in Utah at $2.31 per capita (Bluth and Hinton 1989:487).

The massive mobilization during World War II helped to revive the local county 

economy. Demand for agricultural products soared and the community enjoyed the benefits of 

increased employment. The opening of the Thiokol Chemical plant in 1950 significantly fueled 

post-war growth in the county. The manufacturer of the Minuteman missile and the space shuttle 

booster rockets represented the largest manufacturing enterprise in the history of Box Elder 

County (Powell 1994: 52). By 1988, Thiokol was employing 5,000 people at the Brigham City 

facility (Utah State Historical Society 1998:5). Other large industrial facilities operating in Box 

Elder County today include Morton International, Colorado Steel, Nucor, and Vulcraft.

The present day project location has not changed much, and remains a rural agricultural 

and ranching area. The emigrant trails and historic roads that crossed through the valley leave 

faint traces of a time when traveling great distances was an adventure of courage and hope for a 

better life in the West.

METHODOLOGY

The entire project area was surveyed at an intensive Class III level. The project consists 

of about 225 acres of privately-owned lands. The project was surveyed in late October of 2015 

by Wendy Simmons Johnson. The entire area was walked in parallel transects spaced no more 

than 15 m (50 ft) apart, where vegetation allowed. Cultural resource sites identified during the 

survey were mapped using a differentially correctable Trimble GeoHT. Sites were recorded on 

Intermountain Antiquities Computer System (IMACS) forms.

RESULTS

Sagebrush conducted a Class III cultural resource inventory for the Franklin Hill 

Regional Landfill Project in Box Elder County, Utah. During this survey, two new sites 

(426 02212 and 42B02213) were documented and evaluated for eligibility to the NRHP (Figure 

2).
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428 02212 - Homestead Site

This site consists of a historic well house and trash scatter associated with a homestead 

located to the east of the current project area. The well house and trash scatter are situated on the 

upper slopes of a fallow dry-irrigation field. The well house (Loci 1) consists of a modem 

corrugated tin structure with a historic block and tackle system hooked onto the crossbar, which 

is, in turn, connected to two 30 ft tall poles. Although all of the equipment appears to be modem, 

there is a scatter of utility poles, historic tin pails, metal fragments and older metal tanks near the 

modem well house. The trash scatter (Loci 2) consists of two historic water tanks; one of which 

is welded and the other riveted. There is also abandoned farm equipment at this loci consisting of 

a mid-1940s truck, a tum-of-the-century harrow, and a 1950s flat-bed trailer. Other artifacts at 

the site include; milk cans, gas cans, seat springs, barrels, brown and clear glass, sanitary cans, 

milk cans, food cans, and pails, a shovel head, and the remnants of an old silo. This appears to be 

primarily a place where old equipment was stored, with some historic and more recent trash. 

Although some of the artifacts date to the 1910s and 1920s, such as the riveted steel water tank, 

most of the artifacts date to post 1940. All of the artifacts appear to be surficial.

42B02213 - Historic Road

This site consists of a segment of a historic road. The road has been abandoned for many 

years, and is mainly visible based on the different vegetation growing along the road. The road 

measures approximately 20-to-25 ft wide and 2040 ft long. The road disappears at the southern 

and northern ends of the project. This road may be the same as an unnamed road shown on the 

1888 GLO map for this area. However, after differential correcting the GLO plat map, the GLO 

road location falls about 300 ft east of the current site. Despite the 300 ft difference, it is possible 

that this is the same road.

RECOMMENDATIONS

Two new sites (42B02212 and 42B02213) were recorded during the current inventory. 

Sites 426 02212 and 42B02213 were evaluated for significance using the following criteria for 

determining the eligibility of properties as set forth in 36 CFR 60.4:

The quality of significance in American history, architecture, archaeology, and culture is 

present in districts, sites, buildings, structures, and objects that possess integrity of 

location, design, setting, materials, workmanship, feeling, and association, and:

(A) that are associated with events that have made a significant contribution 

to the broad patterns of our history; or

(B) that are associated with the lives of persons significant in our past; or
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(C) that embody the distinctive characteristics of a type, period, or method of 

construction, or that represent the work of a master, or that possess high 

artistic values, or that represent a significant and distinguishable entity whose 

components may lack individual distinction; or

(D) that have yielded, or may be likely to yield, information important in 

prehistory or history.

Following is the recommendation for the site based upon the criteria listed above.

42B02212 - Homestead Site

This archaeological site, consisting of two loci, is part of a larger historic homestead. 

Because of this, it is difficult to evaluate these two loci without the larger context of the historic 

residence and overall homestead. Therefore, a brief evaluation of the residence is presented 

followed by evaluation of the two archaeological loci.

The residence of this homestead, a standing hall-parlor structure, is located about 600 ft 

to the east of the loci and outside of the current project area. The hall-parlor appears to have been 

constructed no later than 1910; based on the concrete block foundation, window openings and 

the timeframe known for construction of hall-parlor houses. The building was altered at a later 

time, when two larger windows were cut into the front and side of the building, and asbestos 

siding was added over the original drop wooden siding. Circa 1940s asbestos siding covers the 

original siding. It appears the changes were made over 50 years ago and thus fall within the 

historic period. The rest of the structure retains high integrity of setting, materials, location, 

feeling, association, workmanship, and design. The residence typifies an early 20th century 

homestead, of which there are not many remaining examples. Additionally, the site is associated 

with homesteading events that have made a significant contribution to the broad patterns of our 

history. There is also good potential that there are intact privy deposits at this site that could yield 

information important to the history of this area. Therefore this structure would be recommended 

Eligible to the NRHP under Criteria A, C and D. This homestead site cannot currently be 

associated with any known significant person in our past. Therefore, this homestead is 

recommended Not Eligible to the NRHP under Criteria B.

Locus 1, the well house, has been largely replaced with modem materials. Additionally, 

there do not appear to be any subsurface cultural deposits at this locus. Locus 1 is, therefore, 

recommended as a non-contributing element to the site. Locus 2, consisting of an old equipment 

dump and trash scatter, also appears to be completely surficial. Despite this, the locus retains 

integrity and is recommended as contributing to the eligibility of the homestead site.

42B02213 - Historic Road

This site consists of an unnamed historic GLO road. A 2040 ft long segment of this road 

was recorded in the current project area, but fades out at the northern and southern ends of the 

project. This road is unnamed on the 1888 GLO plat map. It is a local road, likely for farming or
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ranching access. This road cannot be associated with a significant event or pattern in our history, 

nor can it be associated with the life of a significant person. The site does not embody the 

distinctive characteristic of a type or method of construction, nor is it likely to contain subsurface 

deposits that could reveal additional information important to the understanding of the region. 

Therefore, this site is recommended Not Eligible under any criteria.

DISCUSSION OF EFFECTS

During this survey, two new historic sites (42802212 and 42B02213) were documented. 

These sites have been evaluated for eligibility to the NRHP. Site 42B02213, a historic road, was 

recommended NOT eligible to the NRHP. Site 42802212, a historic homestead site with two 

archaeological loci, was recommended Eligible. Locus 1 is recommended non-contributing and 

there should be no effect to this locus from construction of the project. Locus 2; however, is 

recommended contributing to the site and could potentially be effected by construction of the 

landfill project. This site is located partially within the western project boundary, and partially 

out of the project area. Because it lies along the boundary, Moulding Investments, Inc. is going 

to move the project boundary further to the west, so that this site will be avoided. Therefore, 

Sagebrush recommends that construction of this project will have No Adverse Effect to historic 

properties.

This investigation was conducted with techniques that are considered adequate for 

evaluating cultural resources that are available for visual inspection on the ground surface and 

could be adversely impacted by the proposed project. Should such resources be discovered 

during project construction, a report should be made immediately to the NRCS Utah Office 

Archaeologist in Salt Lake City, Utah.
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GARY R. HERBERT 

Governor
Brad Westwood 

Director

SPENCER J. COX 

Lieutenant Governor

Julie Fisher 

Executive Director 

Department of 
Heritage & Arts

July 11,2016

Brett Mickelson, P.E.

IGES, Inc.

4153 South 300 West 

Salt Lake City, Utah 84107

RE: Franklin Hill Regional Landfill - Box Elder County, Utah 

For future correspondence, please reference Case No. 16-0804 

Dear Mr. Mickelson:

The Utah State Historic Preservation Office concurs with the determination of effect for this 

undertaking, if the provisions on page 10 of the consultant’s report are followed regarding 

avoidance of part of 42Bo2212.

This letter serves as our comment on the determinations you have made, within the consultation 

process specified in §36CFR800.4. If you have questions, please contact me at 801-245-7263 or 

by email at cmerritt@utah.gov.

Deputy State Historic Preservation Officer 

Archaeology

Utah Department of

Heritage & Arts
300 S. Rio Grande Street • Salt Lake City, Utah 84101 • (801) 245-7225 • facsimile (801) 355-0587 • hLstorv.utah.gov
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ENVIRONMENTAL CONSULTANTS 

Sound Science. Creative Solutions*

Salt Lake City Office

257 East 200 South, Suite 200

Salt Lake City, Utah 841)1

Tel 801.322 4307 Fa* 801 322 4308

www.swco com

MEMORANDUM
Toe Brett Mickelson, Intermountain GeoEnvironmental Services, Inc.

From: Brian Nicholson, SWCA Environmental Consultants

rv^- May 9, 2016

He: Farmland Assessment for Proposed Franklin Hill Regional Landfill

BACKGROUND

SWCA Environmental Consultants (SWCA) was contracted by Intermountain GeoEnvironmental 
Services, Inc. (IGES) on behalf of Randy Moulding (landowner) to provide an assessment of the Natural 
Resources Conservation Service (NRCS) farmlands and soil classifications on the proposed 227-acre 
Franklin Hill Regional Landfill in Box Elder County, Utah. SWCA understands that the landowner is 
seeking a Class I permit to construct and operate a solid waste landfill and that a land use compatibility 
waiver/exemption might be required because the proposed facility location contains areas of designated 
farmland by the NRCS. The SWCA Salt Lake City office provides a full range of environmental planning 
and regulatory compliance services and natural resources assessment and management throughout Utah. 
Our staff consists of ecologists and botanists with experience working on rangelands in northern Utah.

The Project Area is located in Box Elder County approximately 7 miles southeast of Snowville and 
directly north of Interstate 84. The Project Area is dominated by sagebrush-steppe vegetation and has 
been seeded for livestock grazing. The Project Area has upland wildlife habitat value, is currently used for 
livestock grazing, and does not currently support agricultural crops. The property owner has drilled a 
water well and constructed a pipeline that feeds several troughs for livestock use. The Project Area is not 
irrigated and is not equipped with irrigation infrastructure.

NRCS AND THE FARMLAND PROTECTION POLICY ACT

The NRCS, formerly known as the Soil Conservation Service, began in 1935 and is the primary 

agency of the United States Department of Agriculture (USDA) that works with private 

landowners to help them maintain, improve, and conserve their natural resources. Through 

natural resources conservation programs, the NRCS helps landowners, ranchers, and farmers 

reduce soil erosion, improve water quality, enhance water supplies, and increase wildlife habitat. 

Congress passed the Farmland Protection Policy Act (FPPA) as part of the Agriculture and Food 

Act of 1981 (Public Law 97-98) in order to minimize the impact of federal programs on the 

irreversible and unnecessary conversion of farmland to nonagricultural uses. The FPPA assures 

that to the extent possible federal programs are administered to be compatible with state, local 

units of government, and private programs and policies to protect farmland. Federal agencies are

1
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required to develop and review their policies and procedures to implement the FPPA every two 

years. The FPPA does not authorize the federal government to regulate the use of nonfederal or 

private land or to affect the property rights of owners (NRCS 2016a). Rather, FFPA establishes 

a farmland ranking system for the purposes of the FPPA program, including prime farmland, 

unique farmland, and land of statewide or local importance.

METHODS

NRCS Farmland Designations and Land Capability 
Classifications

To support a farmland waiver/exemption, SWCA used the following criteria to provide additional context 
for farmland designations:

1. Acreages of each farmland designation class relative to the designations at the watershed and 
county scales

2. Acreages of soil erosivity based on the NRCS’s land capability classification (LCC) system

3. Potential for irrigation

SWCA reviewed the NRCS Soil Survey Geographic (SSURGO) database geospatial data and literature 
(NRCS 2016b) for farmland designations and limitations on land capability in the Project Area. 
Geospatial data for farmland designations and soils were also reviewed for the hydrologic unit code 12 

(HUC-12) watershed (Headwaters Hansel Valley Wash) and for Box Elder County. Acreage calculations 
for each farmland designation and LCC were made using a geographic information system (GIS).

RESULTS

NRCS Farmland Designations and Land Capability 
Classifications

NRCS Farmland Designations

Farmland, as designated by the NRCS, consists of prime farmland, unique farmland, and farmland of 
statewide or local importance (defined below). Farmland designations are based on soil type and soil 
attributes. The SSURGO database has information about soil as collected by the National Cooperative 
Soil Survey over the past century, and this information can be displayed in tables or as maps. The maps 
outline areas called map units, which describe soils, characteristic components, unique properties, and 
productivity. The scale of soils information collected ranges from 1:12,000 to 1:63,360 (NRCS 2016c). 
Due to this range in scale, SSURGO soils data may be less accurate for smaller project areas.

Table 1 provides acreages of NRCS farmland designations in the Project Area, in the HUC-12 watershed, 
and in Box Elder County. Table 1 also shows the percentages of NRCS farmland designations that the 
Project Area represents in the HUC-12 watershed and Box Elder County.

The Project Area contains 204.5 acres of NRCS-designated farmland comprising 101.9 acres of prime 
farmland and 102.6 acres of farmland of statewide importance (Figure 1). The Project Area contains 1.1%
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of the total NRCS-designated farmland in the watershed (Figure 2) and 0.03% of the total farmland in 
Box Elder County.

Table 1. Acreages of NRCS Farmland Designations and Project Area Percentages of Total Acres

Area Acres of Prime 
Farmland
If Irrigated 
(project area 
percent of 
total acres)

Acres of 
Farmland of 
Unique 
Importance 
(project area 
percent of 
total acres)

Acres of 
Farmland of 
Statewide 
Importance 
(project area 
percent of 
total acres)

Acres of 
Farmland of 
Local
Importance 
(project area 
percent of 
total acres)

Acres not 
designated as 
farmland 
(project area 
percent of 
total acres)

Total Acres 
(project area 
percent of 
total acres)

Project Area 101.9 0 102.6 0 23.4 227.9

HUC-12 12,635.9 (0.8%) 333.1 4,858.9 0 18,375.5 36,203.3
watershed (0%) (2.1%) (0%) (0.1%) (0.6%)

Box Elder 277,749.0 8,817.8 209,431.9 239,820.5 3,564,890.9 4,300,710.1
County (0.04%) (0%) (0.05%) (0%) (0.001%) (0.005%)

PRIME FARMLAND IF IRRIGATED

The NRCS defines prime farmland as “land that has the best combination of physical and chemical 
characteristics for producing food, feed, fiber, forage, oilseed, and other agricultural crops with minimum 
inputs of fuel, fertilizer, pesticides, and labor, and without intolerable or excessive soil erosion,” as 
determined by the Secretary of Agriculture (NRCS 2005, 2012). Specific technical criteria were 
established by Congress to identify prime farmland soils. In general, the criteria reflect adequate natural 
moisture content, low susceptibility to flooding, minimum permeability rates, low risk to wind and water 
erosion, rooting zone pH between 4.5 and 8.4, specific soil temperature range, and low rock fragment 
content (NRCS 2000).

There are 101.9 acres (0.04% of Box Elder County) of prime farmland if irrigated in the Project Area, 
12,635.9 acres in the HUC-12 watershed, and 277,749.0 acres in Box Elder County (see Table 1, Figures 
1 and 2).

FARMLAND OF UNIQUE IMPORTANCE

Farmland of unique importance is defined by the NRCS as “land other than prime farmland that is used 
for the production of specific high-value food and fiber crops, such as citrus, tree nuts, olives, fruits, and 
vegetables” (NRCS 2005). There is no unique farmland in the Project Area (see Table 1 and Figure 1).

FARMLAND OF STATEWIDE OR LOCAL IMPORTANCE

The NRCS defines farmland of statewide or local importance as “farmland used for the production of 
food, feed, fiber, forage, or oilseed crops, as determined by the appropriate State or unit of local 

government agency or agencies, with the approval of the Secretary of Agriculture” (NRCS 2012). There 
are approximately 102.6 acres (0.05% of Box Elder County) of farmland of statewide importance in the 
Project Area, 4,858.9 acres in the HUC-12 watershed, and 209,431.9 in Box Elder County (see Table 1, 
Figures 1 and 2). There is no farmland of local importance in the Project Area (see Table 1 and Figure 1).
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| Project Area

Farmland of statewide importance 

Not prime farmland 

Prime farmland if irrigated

3/31/2016 2:32 45 PM 
V:\37s\37688\MXD\Repof1\Farmland_Project_Area mxd

Service Layer Credits: Source: Esri, DigitalGlobe 
GeoEye. i-cubed. USDA. USGS. AEX. Getmapping 

Aerogrid. IGN. IGP. swisstopo. and the GIS User 
Community

Contains privileged information. Do not release.

Figure 1. NRCS farmland designations in the Project Area.
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Figure 2. NRCS farmland designations in the HUC-12 watershed.
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NRCS Land Capability Classifications

LCC is one method the NRCS uses to identify farmland erosivity based on the location and slope of the 
landscape and on the depth, texture, and reaction of the soil (NRCS 1992). Currently, the LCC includes 
eight classes of land designated with roman numerals I through VIII. Classes I through IV are arable land 
that are suitable for cropland; the limitations on their use and need for careful management and 
conservation increases from I through IV. Classes V through VIII are not suitable for cropland but may 

have uses for range, pasture, grazing, wildlife, aesthetic purposes, and recreation (NRCS 1992). Within 
the classes, subclasses are used to indicate special limitations such as (c) climatic, (e) erosion, (s) rooting 

zone problems, and (w) wetness (NRCS 1992).

Soil erosion occurs when soil particles are broken down, detached, transported, and redistributed by wind, 
water, or gravity. Soil erosion on cropland affects soil quality and crop productivity and can cause off-site 
impacts on water quality, air quality, and biological activity. The economic impact of mitigating soil 
erosion can be significantly burdensome (NRCS 2007).

Table 2 provides acreages of NRCS LCCs in the Project Area and the percentages of the Project Area that 

each LCC represents.

Table 2. NRCS LCCs in the Project Area

LCC II LCC III LCC Not Rated

Project Area 101.9 23.4 102.6

% of Project Area 45% 10% 45%

In the Project Area, approximately 101.9 acres (45%) are classified as LCC II (moderate limitations for 
use as cropland due to erosion) and 23.3 acres (10%) are classified as LCC III (severe limitations for use 
as cropland due to erosion). Approximately 102.7 acres (45%) have no LCC (see Table 2 and Figure 3). 
Therefore, 125.3 acres or 55% of the Project Area may not be suitable for use as cropland due to the 
erodible nature of the soil by wind, rain, and/or surface runoff. If these acres were used as cropland, 
extensive management and soil conservation measures would be needed to mitigate soil erosion.
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Figure 3. NRCS land capability classifications in the Project Area.
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DISCUSSION

With respect to NRCS farmland designations and private land, the FPPA is not meant to affect the 
property rights of landowners. Rather, it serves as a policy tool to limit federal impacts on farmlands in 
the United States, resulting from federal government operations and actions. The Franklin Hill project is a 
private landfill and completely unrelated to federal land, funding, or permitting. In addition, based on 
analysis of relative acreage and soil erosivity, the following findings support a farmland 
waiver/exemption for the proposed Franklin Hill Regional Landfill:

• The 101.9 acres of land designated as prime farmland if irrigated in the Project Area constitute 
0.04% of the prime farmland in Box Elder County. The 102.6 acres designated as farmland of 
statewide importance constitute 0.05% of farmland of statewide importance in Box Elder 
County. These acreages constitute a very small amount when compared to the number of acres 
of prime farmland if irrigated and farmland of statewide importance in Box Elder County and 
the HUC-12 watershed.

• In all, 125.3 acres, or 55% of the Project Area, may not be suitable for use as cropland due to 
the erodible nature of the soil by wind, rain, and/or surface runoff. If this land were to be used 
as cropland, costly management and soil conservation measures would likely be needed to 
mitigate soil erosion.

• The prime farmland designation requires that the farmland be irrigated. The Project Area is not 
irrigated and is not equipped with irrigation infrastructure.
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Class I Permit Application 







Utah Division of Solid and Hazardous Waste 
Solid Waste Management Program 
 
Mailing Address Office Location Phone (801) 536-0200 
P.O. Box 144880 195 North 1950 West Fax (801) 536-0222 
Salt Lake City, Utah 84114-4880 Salt Lake City, Utah 84116 www.deq.utah.gov 
 


 
APPLICATION FOR A PERMIT TO OPERATE A CLASS I OR CLASS V 


LANDFILL 
 
Please read the instructions that are found in the document, INSTRUCTIONS FOR APPLICATION FOR A 
PERMIT TO OPERATE A CLASS I OR CLASS V LANDFILL.  This application form shall be used for all Class I or 
V solid waste disposal facility permits and modifications.  PPPart I GENERAL INFORMATION must accompany a 
permit application.  Part II, APPLICATION CHECKLIST, is provided to assist applicants and, if included with the 
application, will assist review.  Part II is provided to assist in preparation and review of a permit application; it is 
not required by rule.  The text of the rule governs all permit application contents and should be consulted when 
questions arise. 
 
Please note the version date of this form found on the lower right of the page; if you have received this form more 
than six months after this date it is recommended you contact our office at (801) 536-0200 to determine if this 
form is still current.  When completed, please return this form and support documents, forms, drawings, and maps 
to: 
 


Scott T. Anderson, Director 
Division of Solid and Hazardous Waste 
Utah Department of Environmental Quality 
PO Box 144880 
Salt Lake City, Utah  84114-4880 


 
(Note: When the Director has determined that the application is complete, two clean copies of the application as 
determined complete must be submitted to the Director.  One copy is to be available at the Division offices and 
one copy will be available at a site near the facility for public viewing during the public comment period.)


 (Rev. 2/2013) 
 







Utah Class I and V Permit Application Checklist 


Part I General Information APPLICANT: PLEASE COMPLETE ALL SECTIONS. 


I.  Landfill Type  Class I 
 Class V II.  Application Type  New Application 


 Renewal Application 
 Facility Expansion 
 Modification 


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


III.  Facility Name and Location 
Name of Facility 
     Franklin Hill Regional Landfill 
Site Address (street or directions to site) 
       Approximately ¾ of a mile north of exit 16 off I-84 


County 
Box Elder County 


City Appr. 8 miles southeast of Snowville, Utah  Zip Code 84336 Telephone (801) 725-2722 


Township 14N Range 6W Section 30 & Section 31 Quarter/Quarter Section      Quarter Section      


Main Gate Latitude Degrees  41 minutes 54 seconds 21 Longitude degrees 112 minutes 35 seconds 4 


IV.  Facility Owner(s) Information 
Name of Facility Owner 
     Moulding Investments LLC 
Address (mailing) 
     10485 West 900 South 
City Ogden      State UT Zip Code 84404 Telephone (801) 725-2722 


V.  Facility Operator(s) Information 
Name of Facility Operator 
     Moulding Investments LLC 
Address (mailing) 
     10485 West 900 South 
City Ogden State UT Zip Code 84404 Telephone (801) 725-2722 


VI.  Property Owner(s) Information 
Name of Property Owner 
      Moulding Investments LLC 
Address (mailing) 
     10485 West 900 South 
City Ogden State UT Zip Code 84404 Telephone (801) 725-2722 


VII.  Contact Information 


Owner Contact Name Randy Moulding Title President 
Address (mailing) 
     10485 West 900 South 
City Ogden      State UT Zip Code 84404 Telephone (801) 725-2722 


Email Address       Alternative Telephone (cell or other)       


Operator Contact Name Randy Moulding Title President 
Address (mailing) 
     10485 West 900 South 
City Ogden State UT Zip Code 84404 Telephone (801) 725-2722 


Email Address       Alternative Telephone (cell or other)       


Property Owner Contact Name Randy Moulding Title President 
Address (mailing) 
     10485 West 900 South  
City Ogden State UT Zip Code 84404 Telephone (801) 725-2722 
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Utah Class I and V Permit Application Checklist 


Part I  General Information (Continued) 
VIII.  Waste Types (check all that apply) IX.  Facility Area 


 All non-hazardous solid waste (see R315-315-7(3) for PCB special 
requirements) OR the following specific waste types: 
Waste Type Combined Disposal Unit Monofill Unit 


 Municipal Waste   
 Construction & Demolition   
 Industrial   
 Incinerator Ash   
 Animals   
 Asbestos   
 PCB’s (R315-315-7(3) only)   
 Other  U      U   


Facility Area............................................................ 
U2200U  


acres 


Disposal Area......................................................... 
U225U  


acres 


Design Capacity  
 Years...................................................... 


U65U  


 Cubic Yards............................................ 
U31,400,000U  


 Tons....................................................... 
U21,800,000U  


X.  Fee and Application Documents 
 
Indicate Documents Attached To This Application  Application Fee:  Amount  $  
 


 Facility Map or Maps  Facility Legal Description  Plan of Operation  Waste Description 
 Ground Water Report  Closure Design  Cost Estimates  Financial Assurance 


 
Class V Special Requirements 
 


 Documents required by UCA 19-6-
108(9) and (10) 


I HEREBY CERTIFY THAT THIS INFORMATION AND ALL ATTACHED PAGES ARE CORRECT AND COMPLETE. 
Signature of Authorized Owner Representative 
 
        
 
     Randy Moulding  
Name typed or printed 


Title President Date 4/18/2014 


Address 10485 West 900 South 
               Ogden, UT 84404 


Email Address       Alternative Telephone (cell or other)       


Signature of Authorized Land Owner Representative (if applicable) 
 
        
 
     Randy Moulding  
Name typed or printed 


Title  President Date 4/18/2014 


Address 10485 West 900 South 
               Ogden, UT 84404 
 


Email Address       Alternative Telephone (cell or other)       


Signature of Authorized Operator Representative (if applicable) 
 
        
 
     Randy Moulding  
Name typed or printed 


Title  President Date 4/18/2014 


Address 10485 West 900 South 
               Ogden, UT 84404 


Email Address       Alternative Telephone (cell or other)  
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Utah Class I and V Permit Application Checklist 


Important Note:  The following checklist is for the permit application and addresses only the requirements 
of the Division of Solid and Hazardous Waste.  Other federal, state, or local agencies may have 
requirements that the facility must meet.  The applicant is responsible to be informed of, and meet, any 
applicable requirements.  Examples of these requirements may include obtaining a conditional use permit, 
a business license, or a storm water permit.  The applicant is reminded that obtaining a permit under the 
Solid Waste Permitting and Management Rules does not exempt the facility from these other requirements.  
Please take note of the heading of each section for the facilities that the section applies to. 
 
An application for a permit to construct and operate a landfill is the documentation that the landfill will be 
located, designed, constructed, operated, and closed in compliance with the requirements of Utah 
Administrative Code R315-301 through 320 (Utah Solid Waste Permitting and Management Rules) and 
Utah Code Annotated 19-6-101 through 123 (Utah Solid and Hazardous Waste Act).  The application should 
be written to be understandable by regulatory agencies, landfill operators, and the general public.  The 
application should also be written so that the landfill operator, after reading it, will be able to operate the 
landfill according to the requirements with a minimum of additional training.  
 
Copies of the Solid Waste Permitting and Management Rules, the Utah Solid and Hazardous Waste Act, 
along with many other useful guidance documents can be obtained by contacting the Division of Solid and 
Hazardous Waste at 801-536-0200.  Most of these documents are available on the Division’s web page at 
www.hazardouswaste.utah.gov.  Guidance documents can be found at the solid waste section portion of 
the web page. 
 
When the Director has determined that the application is complete, submit two paper copies of the 
application as determined complete by the Director, and an electronic copy of the application. 
 
Part II Application Checklist 
 
I. Facility General Information 


Description of Item Location In 
Document 


Ia. Information Required for All Class I and V Landfills  


Completed Part I General information Form (See form above) Front Cover 


General description of the facility (R315-310-3(1)(b)) Part II, Section 1.2 


Legal description of property (R315-310-3(1)(c)) Part II, Section 2 


Proof of ownership, lease agreement, or other mechanism (R315-310-3(1)(c)) Appendix B 


Area served by the facility including population (R315-310-3(1)(d)) Part II, Section 1.3 


If the permit application is for a class I landfill a demonstration that the landfill is 
not a commercial facility 


Part II, Section 1.2 
Appendix C 


Waste type and anticipated daily volume (R315-310-3(1)(d)) Part II, Section 1.4 
Part II, Section 1.2 


Ib. Information Required for All New Or Laterally Expanding Class 
I and V Landfills  


Intended schedule of construction (R315-302-2(2)(a)) Part II, Section 3.1 
Name and address of all property owners within 1000 feet of the facility boundary 


(R315-310-3(2)(a)(i)) Appendix B 


Documentation that a notice of intent to apply for a permit has been sent to all 
property owners listed above (R315-310-3(2)(ii)) Appendix B 


Name of the local government with jurisdiction over the facility site (R315-310-
3(2)(iii)) Part II, Section 1.3 
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I. Facility General Information 
Description of Item Location In 


Document 
Ic. Location Standards for All New Or Laterally Expanding Class I 


and V Landfills (R315-302-1) 
 


Documentation that the facility has met the historical survey requirement of R315-
302-1(2)(f) 


Part III, Section 3.1.1 
Appendix K 


Land use compatibility (R315-302-1(2)(a)) Part III, Section 3.1.1 


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


Appendix A 


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


Part III, Section 3.1.1 
Appendix K 


List of airports within five miles of facility and distance to each Part III, Section 3.1.1 


Geology (R315-302-1(2)(b)) Part III, Section 2.1 


Geologic maps showing significant geologic features, faults, and unstable 
areas 


Part III, Section 2.1 
Appendix G 


Maps showing site soils Appendix G 
Appendix H 


Surface water (R315-302-1(2)(c)) Part III, Section 3.1.3 


Magnitude of 24 hour 25 year and 100 year storm events Part III, Section 3.5.1 
Appendix I 


Average annual rainfall Part III, Section 3.5 
Appendix I 


Maximum elevation of flood waters proximate to the facility Part III, Section 3.5 
Appendix I 


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


Part III, Section 3.5 
Appendix I 


Wetlands (R315-302-1(2)(d)) Part III, Section 3.1.4 


Ground water (R315-302-1(2)(e)) Part III, Section 2.2 
Appendix G 


Id. Plan of Operations Requirements for All Class I And V Landfills 
(R315-310-3(1)(e) and R315-302-2(2)) Part II, Section 3 


Forms and other information as required in R315-302-2(3) including a 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)) 


Appendix E 
Part II, Section 3.2 


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)(g)) 


Part II, Section 3.4 
Appendix E 


Contingency plans in the event of a fire or explosion (R315-302-2(2)(d)) Part II, Section 3.5 


Corrective action programs to be initiated if ground water is contaminated (R315-
302-2(2)(e)) Part II, Section 3.5.5 


Contingency plans for other releases, e.g. explosive gases or failure of run-off 
collection system (R315-302-2(2)(f)) Part II, Section 3.5 
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I. Facility General Information 
Description of Item Location In 


Document 


Plan to control fugitive dust generated from roads, construction, general 
operations, and covering the waste (R315-302-2(2)(g)) Part II, Section 3.8.4 


Plan for litter control and collection (R315-302-2(2)(h)) Part II, Section 3.8.5 


Description of maintenance of installed equipment (R315-302-2(2)(i)) Part II, Section 3.7 


Procedures for excluding the receipt of prohibited hazardous or PCB containing 
wastes (R315-302-2(2)(j)) Part II, Section 3.3 


Procedures for controlling disease vectors (R315-302-2(2)(k)) Part II, Section 3.8 


A plan for alternative waste handling (R315-302-2(2)(l)) Part II, Section 3.6 


A general training plan for site operations (R315-302-2(2)(o)) Part II, Section 3.10 


Any recycling programs planned at the facility (R315-303-4(6)) Part II, Section 3.9 


Closure and post-closure care Plan (R315-302-2(2)(m)) Part III, Section 4 
Part III, Section 5 


Procedures for the handling of special wastes (R315-315) Part II, Section 3.2.4 


Plans and operation procedures to minimize liquids (R315-303-3(1)) Part II, Section 3.3.2 


Plans and procedures to address the requirements of R315-303-3(7)(c) through (i) 
and R315-303-4 


Part II, Section 3.2 
Part II, Section 3.5 
Part II, Section 3. 


Any other site-specific information pertaining to the plan of operation required by 
the Director (R315-302-2(2)(p)) Part II, Section 3 


Ie. Special Requirements for New Or Laterally Expanding Class V 
Landfill (R315-310-3(3))  


Submit information required by the Utah Solid and Hazardous Waste Act 
Subsections 19-6-108(9) and 19-6-108(10) (R315-310-3(2)(a)) NA 


Note the following information must be provided following issuance of the permit 
but prior to Director approval to take waste for a new Class V facility. NA 


Approval from the local government within which the solid waste facility sits NA 


Approval from the Legislature and the Governor NA 
 
II  Facility Technical Information 


Description of Item Location In 
Document 


IIa. Maps for All Class I and V Landfills  


Topographic map drawn to the required scale with contours showing the 
boundaries of the landfill unit, ground water monitoring well locations, gas 
monitoring points, and the borrow and fill areas (R315-310-4(2)(a)(i)) 


Appendix A 


Most recent U.S. Geological Survey topographic map, 7-1/2 minute series, 
showing the waste facility boundary; the property boundary; surface 
drainage 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)) 


Appendix A 
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Utah Class I and V Permit Application Checklist 


II  Facility Technical Information 
Description of Item Location In 


Document 
IIb. Geohydrological Assessment for All Class I and V Landfills 


(R315-310-4(2)(b))  


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


Part III, Section 2 
Appendix G 


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


Appendix G 
Appendix H 


Depth to ground water (R315-310-4(2)(b)(iii)) Part III, Section 2 
Appendix G 


Direction and estimated flow rate of ground water (R315-310-4(2)(b)(iv)) Part III, Section 2 
Appendix G 


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)) 


Appendix G 
Appendix I 


Tabulation of all water rights for ground water and surface water on-site and within 
2,000 feet of the facility boundary  (R315-310-4(2)(b)(vi)) Appendix I 


Identification and description of all surface waters on-site and within one mile of 
the facility boundary (R315-310-4(2)(b)(vii)) Part III, Section 2.3 


Background ground water and surface water quality assessment and, for an 
existing facility, identification of impacts upon the ground water and surface 
water from leachate discharges (R315-310-4(2)(b)(viii)) 


Part III, Section 2.5 
Appendix G 


Ground Water Monitoring (R315-303-3(7)(b) and R315-308) Part II, Section 3.4.1 
Appendix F 


Statistical method to be used (R315-308-2(8)) Part II, Section 3.4.1 
Appendix F 


Calculation of site water balance (R315-310-4(2)(b)(ix)) Appendix I 


IIc. Engineering Report - Plans, Specifications, And Calculations 
for All Class I and V Landfills  


Documentation that the facility will meet all of the performance standards of R315-
303-2 Part II, Section 3.4.4 


Engineering reports required to meet the location standards of R315-302-1 
including documentation of any demonstration or exemption made for any 
location standard (R315-310-4(2)(c)(i)) 


Part III, Section 3.1 


Anticipated facility life and the basis for calculating the facility's life (R315-310-
4(2)(c)(ii)) Appendix D 


Cell design to include liner design, cover design, fill methods, elevation of final 
cover including plans and drawings signed and sealed by a professional 
engineer registered in the State of Utah (R315-303-3(3), R315-303-3(6) and 
(7)(a), R315-310-3(1)(b) and R315-310-4(2)(c)(iii)) 


Appendix A 


Leachate collection system design and calculations showing system meets the 
requirements of R315-303-3(2) 


Appendix A 
Part III, Section 3.4.3 


Equipment requirements and availability (R315-310-4(2)(c)(iii)) Appendix A 
Part II & Part III 
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Utah Class I and V Permit Application Checklist 


II  Facility Technical Information 
Description of Item Location In 


Document 
Identification of borrow sources for daily and final cover and for soil liners (R315-


310-4(2)(c)(iv)) Part III, Section 3.3 


Run-On and run-off diversion designs (R315-303-3(1)(c), (d) and (e)) Part III, Section 3.5 


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  (R315-310-4(2)(c)(v) and R315-310-3(1)(i)) 


NA 


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 
R315-310-4(2)(c)(vi)) 


Part II, Section 3.4.1 
Appendix F 


Landfill gas monitoring and control plan that meets the requirements of 
Subsection R315-303-3(5) (R315-310-4(2)(c)(vii)) Part III, Section 3.4 


Slope stability analysis for static and under the anticipated seismic event for the 
facility (R315-310-4(2)(b)(i) and R315-302-1(2)(b)(ii)) 


Part III, Section 
3.1.2.2 


Appendix l 
Design and location of run-on and run-off control systems (R315-310-4(2)(c)(viii)) Appendix I 


IId. Closure Plan for All Class I and V Landfills (R315-310-3(1)(h))  
Closure Plan (R315-302-3(2) and (3)) Part III, Section 4 
Closure schedule (R315-310-4(2)(d)(i)) Part III, Section 4 


Design of final cover (R315-303-3(4) and R315-310-4(2)(c)(iii)) Part III, Section 
3.3.3.2 


Capacity of site in volume and tonnage (R315-310-4(2)(d)(ii)) Appendix D 
Final inspection by regulatory agencies (R315-310-4(2)(d)(iii)) Part III, Section 4.4.3 


IIe. Post-Closure Care Plan for All Class I and V Landfills (R315-
310-3(1)(h))  


Post-Closure Plan (R315-302-3(5) and (6)) Part III, Section 5 


Site monitoring of landfill gases, ground water, and surface water, if required 
(R315-310-4(2)(e)(i)) Part III, Section 5.2.2 


Changes to record of title, land use, and zoning restrictions (R315-310-4(2)(e)(v)) Part III, Section 5.2.1 


Maintenance activities to maintain cover and run-on/run-off control systems 
(R315-310-4(2)(e)(iii)) Part III, Section 5.2.3 


List the name, address, and telephone number of the person or office to contact 
about the facility during the post-closure care period (R315-310-4(2)(e)(vi)) TBD 


IIf. Financial Assurance for All Class I and V Landfills (R315-310-
3(1)(j))  


Identification of closure costs including cost calculations (R315-310-4(2)(d)(iv)) 
and (R315-302-2(2)(n)) Appendix M 


Identification of post-closure care costs including cost calculations (R315-310-
4(2)(e)(iv)) Appendix M 
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Utah Class I and V Permit Application Checklist 


II  Facility Technical Information 
Description of Item Location In 


Document 


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)) 


Part III, Section 7 
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OPERATE A CLASS I LANDFILL 


 
Franklin Hill Regional Landfill 


Box Elder County, Utah 
 
 


PART I - GENERAL DATA 







INTRODUCTION 


This document presents an application to obtain a permit to operate solid waste disposal 
facilities approximately 8 miles southeast of Snowville in Box Elder County. The property for 
the proposed facility (Franklin Hill Regional Landfill) is owned by Moulding Investments 
LLC. The Franklin Hill Regional Landfill (FHRL) is intended to be a Class I municipal solid 
waste (MSW) landfill providing disposal capacity for communities along the Wasatch Front. 
 
FHRL is intended to take waste from out of county transfer stations only with no waste being 
delivered to the facility by the public or waste that is currently being delivered to the existing 
Box Elder Little Mountain Landfill. The FHRL site is located on the east frontage road 
approximately ¾ of a mile north of I-84 exit 16. All access to the FHRL will be via I-84. 
 
This application has been organized to follow the general outline of the applicable sections of 
R315-301 through R315-310. This organization results in some duplication and repetition of 
information, but it is intended to simplify the review and approval of the permit application.  
 
Part I of this document contains the “APPLICATION FOR A PERMIT TO OPERATE A 
CLASS I OR CLASS V LANDFILL” which gives general information about the landfill and 
landfill operations.  
 
Part II of the permit application is a general report that includes a facility description, legal 
description of the property (proof of ownership) and operations plan.  
 
Part III is the technical report and includes the following: 


• Geohydrological Assessment 
• Engineering Report 
• Closure Plan  
• Post-Closure Care Plan  
• Financial Assurance Plan  
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SECTION 1 – FACILITY DESCRIPTION 


1.1 LOCATION  


The proposed Franklin Hill Regional Landfill (FHRL) is located on approximately 2,200 
acres of land approximately 8 miles southeast of Snowville, Utah. Of the approximately 2,200 
acres of land that Moulding Investments LLC owns, only approximately 225 acres primarily 
in Section 30, Township 14 North, Range 6 West Salt Lake Base and Meridian will be 
developed as a landfill. The general location of the landfill is presented in Drawing 1 in 
Appendix A. Appendix B contains land ownership documentation for the landfill property and 
letters to adjacent property owners.  


1.2 GENERAL INFORMATION 


The FHRL will be a Class I Landfill (non-commercial) under contract with a local 
government within the state to dispose of nonhazardous solid waste generated within the 
boundaries of the local government. Although the FHRL site would likely qualify for liner 
and ground water monitoring exemptions due to site soil conditions and depth to ground 
water, the FHRL plans on utilizing a GCL as a secondary liner and plans to install monitor 
wells to provide responsible environmental controls. Appendix C contains a letter of 
commitment from Wasatch Integrated Waste Management District indicating that they will be 
a source of municipal solid waste (MSW) for the FHRL. 
 
The actual MSW landfill footprint will be approximately 225 acres and will be developed in 
three Phases. The first Phase (Phase I) will be developed at the north side of Section 30 and 
provide over 10.2 million cubic yards of landfill capacity. Phase II and Phase III will 
collectively provide over an additional 27 million cubic yards of landfill capacity. Actual life 
of the landfill will depend on the waste stream diverted to the FHRL. Assuming 900 tons of 
waste per day (approximately 230,000 tons per year) and an annual growth of 1%; the 
projected life of the FHRL would be over 65 years.  Landfill Life is included as Appendix D.  
 
Each of the Phases of landfill development will be broken into individual cells with each 
Phase containing 3 Cells. The waste placement method to be utilized in each of the cells will 
be the area fill method. The planned excavation within the landfill footprint will vary from the 
existing ground surface to as much as 55 feet below the current ground surface elevation. The 
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maximum height of the landfill will be approximately 110 feet above the existing topography 
(165 feet above the excavated floor). The landfill Phases and Cell configuration is indicated 
on Drawing 5 in Appendix A. 
 
The soil beneath the landfill varies but is primarily clay with some layers of silt and sands 
with vertical permeability as low as 1.0 x 10-7 cm/sec. Even though the soils beneath the 
landfill are of sufficiently low permeability to function as a secondary liner, all areas of the 
MSW landfill footprint will be lined with a composite lining system. The upper liner will be a 
minimum of 60 mils in thickness and the lower liner hydraulic conductivity will be equivalent 
to 2 feet of compacted soil at 1 x 10-7 cm/sec.  
 
The final cover of the landfill will be no flatter than 10% with perimeter side slopes no steeper 
than 4 horizontal to 1 vertical. Interior slopes, created for operational purposes, such as slopes 
between Cells and Phases will be no steeper than 3 horizontal to 1 vertical.  


1.3 AREA SERVED BY THE FACILITY 


The FHRL will serve as a regional MSW landfill with waste being delivered to the facility 
from existing or future transfer stations (associated with a local government) located in 
northern Utah.  Wasatch Integrated Waste Management District has indicated that they would 
be the initial waste source for the facility with additional waste sources being marketed once 
the facility is permitted by the Utah Department of Environmental Quality Division of Solid 
& Hazardous Waste (DSHW) and a Conditional Use Application has been approved of by 
Box Elder County Commission. The Box Elder County Commission will be the local political 
entity with local jurisdiction over the facility. 


1.4 WASTE TYPES 


The FHRL will receive the waste that is normally delivered to MSW facilities which includes 
following waste materials: 
 


• Municipal Solid Waste, which includes Household Waste and Commercial Solid 
Waste 


• Industrial Solid Waste (non-hazardous) 
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1.5 LANDFILL EQUIPMENT 


Equipment to be utilized at the FHRL will be owned and operated by Moulding Investments 
LLC. The specifics of day-to-day operations are not fully developed at this time. Based on 
planned landfill operations at Moulding and Sons Landfill LLC and operational experience 
derived from other MSW facilities, the following equipment may be utilized in the landfill 
operations: 
 


• 1 MSW Compactor 
• 1 Trackhoe 
• 2 Off-road Haul Trucks 
• 1 Service / Fuel Truck 
• 1 Water Truck 
• 1 Supervisory Utility Vehicle 


 
During periods of major overhaul or extended breakdown, replacement equipment will be 
rented locally. 


1.6 LANDFILL PERSONNEL 


The following persons will be responsible for on-site landfill operations at the FHRL facility: 
 
Landfill Manager (Manager) –The Manager will conduct regular facility inspections and will 
monitor all landfill activities. The Manager’s responsibilities will include operating the 
landfill per the requirements of the DSHW landfill permit and the Box Elder County 
Conditional Use Permit. The Manager will be responsible for all operational documentation 
including the preparation of the annual reports for FHRL to be submitted to the DSHW. The 
Manager will also be responsible for all persons working at or visiting the FHRL facilities. 
Additional responsibilities will include maintenance and oversight of the landfill liner, landfill 
cover, storm water management, and all mobile equipment.  The Manager will be assisted by 
Equipment Operators, and Landfill Attendants. 
 
Daily responsibilities include road maintenance, general site access, site safety, traffic control, 
waste screening, and all landfill related operations.  
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Equipment Operators (Operators) – The Operators will be responsible for all day-to-day 
activities at the landfill. These responsibilities include; waste acceptance, waste placement, 
traffic control, safe operation and maintenance of all equipment, visual inspection of 
incoming waste and general construction as it pertains to landfill operations. 
 
This position will require at least two years’ experience in the operation and maintenance of 
heavy equipment. Operators must possess a Commercial Driver’s License. 
 
The Operators will be responsible for conducting landfill inspections, assisting the Manager in 
performing quarterly gas sampling, waste inspections, random waste screening, leachate 
sampling, storm water sampling, and other record keeping as necessary.  
 
Landfill Attendants (Attendants) – Since the vast majority of MSW delivered to the FHRL 
will be from a transfer station where initial waste screening and weighing of the MSW will 
have occurred; the use of Attendants may be limited. Initially, the responsibilities for 
Attendants will largely focus on tracking incoming loads and pre-screening of waste delivered 
to the site. 
 
The Attendant position will require a good working knowledge of landfills and with 
applicable State of Utah DSHW regulations for landfill operations.  
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SECTION 2 - LEGAL DESCRIPTION AND PROOF OF OWNERSHIP 


All properties used for the disposal of waste and supporting operations are owned by 
Moulding Investments LLC.  


2.1 LEGAL DESCRIPTION 


The subject property is comprised of several parcels that were acquired for development of a 
landfill by the Moulding Investments LLC. The following paragraphs contain the legal 
descriptions of the parcels associated with the FHRL site: 
 
     Legal Description    Acres 
 
PARCEL 08-005-0066: ALL OF SEC 29, WP 14N, R 6W, SLM.     638 
 
PARCEL 08-005-0067: E/2 OF SEC 30, TWP 14N, R 6W, SLM.     320  
 
PARCEL 08-005-0068: W/2 OF SEC 30, TWP 14N, R 6W, SLM.     317.2 
 
PARCEL 08-005-0069: ALL OF SEC 31, TWP 14N, R 6W, SLM.     308.8 


LYING N OF CO ROAD. LESS ST ROAD. 
 


PARCEL 08-005-0071: THAT PORTION OF SEC 31, TWP 14N,         14 
R 6W, SLM, LYING BETWEEN THE OLD R/W 
US 30S & NEW R/W OF US 30S.  


 
PARCEL 08-005-0072: ALL OF SEC 32, TWP 14N, R 6W, SLM.      600.8 


EXC OF ST HWY. CONTG 600.80 ACS. 


2.2 PROOF OF OWNERSHIP 


Appendix B provides documentation of ownership as well as information about the 
surrounding properties owners and letters to surrounding property owners regarding the intent 
to permit a landfill. 
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SECTION 3 – PLAN OF OPERATION 


 
This Plan of Operation has been written to address the requirements of UAC R315-302-2 and 


briefly describes the anticipated operations of the FHRL facility. 


 


The purpose of the Plan of Operation is to provide the Manager, Operators and Attendants 


with standard procedures for day-to-day operation of the landfill. A copy of the final permit 


application (including the Plan of Operation) and Landfill Permit (to be issued by the DSHW) 


will be kept at the landfill for reference. 


 


As previously stated the function of the FHRL is to provide for the responsible disposal of 


MSW generated in northern Utah. The landfill is subject to and will be operated in accordance 


with applicable sections of the Utah Solid and Hazardous Wastes Control Board, Utah Solid 


Waste Permitting and Management Committee Rules, Utah Administrative Code (R315-301 


through 320).  


 


All FHRL personnel will be equipped with radios and cell phones.  Radios will be the primary 


communication method between site personnel with the cell phones being utilized for 


secondary communication and emergencies.  


3.1 SCHEDULE OF CONSTRUCTION 


 


Contingent upon the DSHW landfill permit and Box Elder County Conditional Use Permit, 


site infrastructure development would likely begin during early 2015 with the facility 


becoming operational in late 2015 or early 2016.  


 


The development sequence envisioned for the FHRL will be as follows: 


• Installation and sampling of groundwater monitoring wells. 
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• Development of the water management system. The system would include 


measures for run-on control along a perimeter road, the development of a 


run-on detention pond, and the installation of culverts. 


• Development of site access roads. 


• Stockpiling of topsoil. 


• Excavation of the first Cell in Phase I. 


• Development of a leachate pond. 


• Site power, water, sanitation, etc. as appropriate. 


 


Site soils will be utilized as the primary cover material for construction activities on site as 


well as cover for MSW working faces. FHRL is designed such that no import soil will be 


required for site development or landfill operations, all required soils will be available on the 


property associated with the FHRL operations.  


3.2 WASTE STREAM MANAGEMENT - DESCRIPTION OF HANDLING 
PROCEDURES 


3.2.1 General 


An effective waste control program is designed to detect and deter attempts to dispose of 


hazardous and other unacceptable wastes and will be implemented at the FHRL. The program 


is designed to protect the health and safety of employees and customers as well as to protect 


against the contamination of the environment. 


 


The landfill will not be open for public disposal (the FHRL will be utilized solely by local 


governmental waste management entities) and will be accessed via locked gate by landfill 


employees and transfer truck drivers only. Signs will be posted at the landfill entrance clearly 


indicating that the facility is not for public use, will include owner contact information, and 


hours of operation. 
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Most (if not all) of the waste being delivered to the FHRL will be initially processed through 


transfer stations located in northern Utah. Initial processing at the transfer station will include 


the initial waste screening and weighing of the MSW. Although not anticipated, it may be 


necessary for an entity to haul waste directly to the FHRL facility and not process the waste 


through a transfer station. If that is the case, waste will be delivered directly to the FHRL 


facility where it will be screened for improper waste at the site by a landfill Operator or 


Attendant.  Any loads delivered to the FHRL directly will be charged by the load since no 


scale is anticipated to be utilized by the facility. 


 
Any transfer truck suspected of carrying unacceptable materials (liquid waste, sludges, or 


hazardous waste) will be prevented from entering the disposal site unless the driver can 


provide evidence that the waste is acceptable for disposal at a MSW facility. FHRL reserves 


the right to refuse service to any suspect load. Any truck carrying unacceptable materials will 


be required to exit the site without discharging their load. If a load is suspected of containing 


unacceptable materials (but not rejected at the gate), the following information will be 


recorded: date, time, name of the hauler, driver, telephone number of hauler, vehicle license 


plate, and source of the waste. The Attendant will then notify an Operator that a load is 


suspect and that load will be further inspected as the hauler deposits the load near the landfill 


operational face. Appendix E contains typical forms to be utilized to document waste 


inspections.  


 
If a discharged load contains inappropriate or unacceptable material, the discharger will be 


required to reload the material and remove it from the landfill. If the discharger is not 


immediately identified, the area where the unacceptable material was discharged will be 


cordoned off. Unacceptable material will be moved to a designated area for identification and 


preparation for proper disposal. 


3.2.2 Waste Acceptance 


Waste delivered to the FHRL will be primarily through a transfer station where the bulk of the 


waste acceptance activity will take place. Landfill personnel will process incoming loads to 


the landfill as follows: 
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• A waste transfer truck will stop prior to reaching the working face; a landfill Attendant 


will identify the source of the load, since the FHRL will be a regional facility the 


MSW delivered will have been weighed and screened through a transfer station. The 


load information will be collected from each transfer truck delivering waste to the 


facility.  The information from each load will include truck identification, weight and 


origin of load.  


 


For waste that may be delivered directly to the FHRL (waste not hauled directly from transfer 


stations) waste screening will be done as needed or scheduled according to the procedures 


outlined in Section 3.3 Waste Inspection. No open burning will be allowed in association with 


the FHRL nor will smoking be allowed anywhere on the landfill. 


3.2.3 Waste Disposal 


Once waste is delivered to the site, the waste will be dumped at the toe of the work face when 


possible and spread up the slope in one to two foot lifts, keeping the slope at a maximum of 


three to one (horizontal to vertical) configuration. 


 
Work face dimensions will be kept narrow enough to minimize blowing litter and reduce the 


amount of material needed for daily cover. Typically, the width of the working face will be 


two to four times the width of the compactor blade (30 - 60 feet). The narrow working face 


will help to facilitate complete compaction of the waste and keeps the width narrow enough to 


minimize the amount of daily cover required. 


 
Typically the compactor will be operated with the blade facing uphill. Equipment operations 


across the slope will be avoided to minimize the potential of equipment tipping over. In 


addition to safety concerns, a toe of slope to crest of slope working orientation provides the 


following benefits: 


 
• Minimizes blowing litter problems 
• Increases equipment compactive effectiveness 
• Increased visibility for waste placement and compaction, and 
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• More uniform waste distribution. 
 
Grade stakes or other grade control measures will be used if necessary to control cell height 


and top surface grade. The top of the interim surfaces will typically range from 2 to 5 percent 


to promote runoff within the cell which will be directed to the leachate pond. The working 


heights of each cell will range from 10 to 15 feet depending upon operational access 


considerations. 


 
Wastes will be compacted by making three to five passes up and down the slope. Compaction 


reduces litter, differential settlement, and the quantities of cover soil needed. Compaction also 


extends the life of the landfill, reduces unit costs, and leaves fewer voids to help reduce vector 


problems. Care will be taken that no holes are left in the compacted waste. All voids will be 


filled with additional waste as necessary. 


 
Intermediate cover will be applied to all areas of the active cell that will not receive additional 


waste within 30 days. Intermediate cover will consist of an additional 12 inches of soil being 


placed over the 6 inches of daily cover soil. 


3.2.4 Special Wastes 


3.2.4.1 Used Oil and Batteries 


No used oil or batteries will be accepted at the FHRL.  


3.2.4.2 Bulky Wastes 


Bulky waste will accepted at the FHRL as processed through transfer stations.  


3.2.4.3 Tires 


No tires will be accepted at the FHRL. 


3.2.4.4 Dead Animals 


No dead animals will be accepted at the FHRL. 
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3.2.4.5 Grease Pit and Animal Waste By-Products 


No grease pit or animal waste by-products will be accepted at the FHRL. 


3.2.4.6 Other Excluded Wastes 


FHRL will not accept sludge, asbestos, ash, wastes containing PCB’s or petroleum 


contaminated soils. 


3.3 WASTE INSPECTION 


3.3.1 Landfill Spotting 


Learning to identify and exclude prohibited and hazardous waste is necessary for the safe 


operation of all landfills. The Operators (or Attendants) assigned to the FHRL will be required to 


receive initial and periodic hazardous waste inspection training. Certificates of initial and annual 


training will be kept in the personnel files of the FHRL staff. 


 


Hazardous wastes have either physical or chemical characteristics that could harm human health 


or the environment. A waste is considered hazardous if it falls into either of two categories: 1) a 


listed waste, or 2) a characteristic waste. Hazardous wastes will not be accepted at the FHRL.  


 


Small quantity generators (<100 kg/month) and household quantities are exempt from hazardous 


waste regulations. However, hazardous wastes are most likely to enter the landfill mixed in with 


common household waste being processed through the transfer station. Public education and 


periodic waste screening are the tools to be utilized to minimize the amount of inadvertent 


hazardous waste entering the landfill. 


3.3.2 Random Waste Screening 


Although most of the waste to be disposed of at the FHRL will be processed through a transfer 


station (including initial waste screening), random inspections of incoming loads will be 


conducted according to the schedule established by the landfill management. More than one 


percent of the vehicles delivering waste to the landfill will be selected randomly for inspection 
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according to the schedule. If frequent violations are detected, additional random checks will be 


scheduled at the discretion of the landfill Manager with waste screening results shared with the 


transfer station management.  


 


If a suspicious or unknown waste is encountered, the Operator will proceed with the waste 


screening as follows: 


 


• The driver of the truck containing the suspect material will be directed to the waste 


screening area within the lined cell.  


• The waste screening form will be completed by the Operator (or Attendant if utilized at 


the FHRL) and placed on file. 


• Protective gear will be worn (leather gloves, steel-toed boots, goggles, coveralls, and 


hard hat) while waste is screened. 


• The suspect material will be spread out with the compactor or hand tools and visually 


examined. 


• Suspicious marking or materials, like the ones listed below, will be investigated further: 


 


o Containers labeled hazardous 


o Material with unusual amounts of moisture 


o Biomedical (red bag) waste 


o Unidentified powders, smoke, or vapors 


o Liquids, sludges, pastes, or slurries 


o Asbestos or asbestos contaminated materials 


o Batteries 


o Oils, fuel, or greases 


o Other wastes not accepted by the landfill 


 


Waste screening will be the primary method to minimize liquid wastes by constant observation 


and aggressive enforcement of the no liquid waste policy. The landfill management will be 


called if unstable wastes that cannot be handled safely or radioactive wastes are discovered or 


suspected. The results of the waste screening will be shared with the transfer station where the 
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waste originated.  The forms utilized by landfill personnel to record waste screening activities are 


included in Appendix E. 


3.3.3 Removal of Hazardous or Prohibited Waste 


Should hazardous or prohibited wastes be discovered during random waste screening or during 


tipping, the waste will be removed from the landfill as follows: 


 


The waste will be loaded back on the hauler’s vehicle if possible. The landfill management will 


assist the truck driver in efforts to have the waste transported to the proper disposal site.  Transfer 


station personnel where the waste originated will be notified of the waste and arrangements made 


for proper waste disposal.  


 


A record of the removal of all hazardous or prohibited wastes will be kept in the site operational 


records. 


3.3.4 Hazardous or Prohibited Waste Discovered After the Fact 


If hazardous or prohibited wastes are discovered in the landfill and cannot be traced to a 


particular hauler (transfer station), the following procedure will be used to remove them: 


 


• Access to the area will be restricted. 


• The landfill management will be immediately notified. 


• The Operator will remove the waste from the working face if it is safe to do so.  


• The waste will be isolated in a secure area of the lined landfill and the area cordoned off. 


• Box Elder County emergency personnel will be notified as appropriate. 


 


The DSHW, the hauler or transfer station of origin (if known), and the generator (if known) will 


be notified within 24 hours of the discovery. The generator (if known) of the hazardous will be 


responsible for the proper cleanup, transportation, and disposal of the waste. 
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3.3.5 Notification Procedures 


The following agencies and people are contacted if any hazardous materials are discovered at the 


landfill: 


 


Landfill Manager .............................................................................................. TBD 


Box Elder Communications Center ................................................ (435) 734-3820 


 


A record of conversation will be completed as each of the entities is contacted. The record of 


conversation will be kept in the site operational records.  The form to document any 


conversations is included in Appendix E. 


3.4 FACILITY MONITORING AND INSPECTION 


3.4.1 Ground Water 


The FHRL will comply with all aspects of the required ground water monitoring requirements 


as referenced in R315-308. Prior to the installation of any monitor wells at the FHRL site, a site 


specific ground water monitoring plan will be developed and submitted to the DSHW for review 


and approval.  The ground water monitoring plan will include at a minimum details of the 


following items: 


• Well construction and completion 


• Decontamination of drilling and sampling equipment 


• Sample collection 


• Sample preservation 


• Analytical procedures and quality assurance 


• Chain of custody control 


• Health and Safety procedures 


• Sampling forms 


• Statistical method for analysis 


Prior to construction of the first lined Cell at the FHRL, a minimum of one upgradient and 


two downgradient monitor wells will be installed (near Cell 1) to monitor any changes to 
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ground water quality.  Appendix F contains a typical ground water monitoring plan for use at 


solid waste facilities. 


3.4.2 Surface Water 


The FHRL is located in a broad basin that is the topographic low point and as such has only 


run-on water.  The FHRL permit drawings (Appendix A) illustrate the locations and details of 


the surface water drainage control systems for both run-on and the limited of run-off 


associated with the final cover. With regards to this permit, run-on water is defined as the 


water that originates off site that will be diverted around the landfill area and stored proximate 


to the landfill. Run-off is the water that falls on the landfill footprint that does not contact 


waste. Run-off will be primarily associated with storm water associated with the final landfill 


cover. Run-off will be directed from the landfill cover to run-off ponds located proximate to 


the landfill. Storm water that falls within the footprint of the landfill, that comes in contact 


with waste is defined as leachate and will be directed to a lined leachate pond located in or 


just downhill from each operational cell.  


 
In general, run-on is prevented from running into the active landfill area by ditches and berms 


associated with a perimeter access road. The permit drawings (Appendix A) indicate the 


location of the storm water basins.  Since the landfill is located in a regional low point, storm 


water run-on and run-off ponds will contain both waters. Run-off from the final cover will be 


managed by a combination of berms and ditches. The berms will be placed to divert the water 


around the active landfill area through culverts to the run-off pond.  


 
Landfill staff will inspect the drainage system monthly. Temporary repairs will be made to 


any observed deficiencies until permanent repairs can be scheduled. Landfill personnel or a 


licensed general contractor will repair drainage facilities as required. 


 
Prior to site development activities at the FHRL, site personnel will prepare and submit for 


approval a Utah Pollutant Discharge Elimination System (UPDES) Multi-Sector General 


Permit for Storm Water Discharges Associated with Industrial Activity (Group 5).  
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3.4.3 Leachate Collection 


The FHRL will have a composite landfill liner system installed in all of the landfill cells 


which will serve as the primary element in a leachate collection system. The leachate 


collection and recovery system (LCRS), installed in each of the lined landfill cells, will be 


maintained so that it operates from initial construction throughout the post-closure 


maintenance period. The LCRS will consist of lined landfill cells, a drainage media to 


transport leachate along the cell bottoms, leachate collection sumps (as required), a leachate 


collection pipe, and a lined leachate pond. The locations of the LCRS components are as 


illustrated in the permit drawings (Appendix A). 


 


The LCRS system will be inspected no less than quarterly by landfill staff for signs of 


deterioration. Landfill personnel or a licensed contractor will make required repairs to the 


system as required. Cleanouts will be located to aid in system operation and maintenance and 


will be detailed as part of individual cell designs. 


3.4.4 Landfill Gas 


An active landfill gas management system will be constructed at the FHRL associated with 


the construction of the final cover. Details of the landfill gas collection system will be 


developed and submitted to the DSHW for approval prior to the construction of the first final 


cover Stage.  


 
This facility will be monitored for methane gas on a quarterly basis. Concentrations of 


methane gas will be measured with a hand-held gas monitor. Gas readings will be recorded at 


any site structures developed on landfill property, all ground water monitoring well locations, 


and at all property boundaries. Readings will be recorded on the "Gas Log" sheet and kept on 


file in the office. 


 


If methane releases are detected in excess of 25 percent of the LEL, in any landfill structure or 


more than 100 percent of LEL at the property boundary, the procedure outlined in the "Explosive 


Gases" section will be followed. The forms utilized by landfill personnel to record gas 


monitoring activities are included in Appendix E. 
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Prior to the start of operations, the FHRL will develop a Title V Operating Permit application to 


be submitted for approval from the Division of Air Quality.  


3.4.5 General Inspections and Quarterly Inspection 


Routine inspections are necessary to prevent structure malfunctions and deterioration, 


operator errors, and discharges that may cause or lead to release of wastes to the environment 


or a threat to human health. Operators will be responsible for conducting and recording 


routine inspections of the landfill facilities according to the following schedule: 


 
Operators will perform pre-operational inspections of all equipment daily. A post-operational 


inspection will be performed at the end of each shift while equipment is cooling down. 


 
All equipment will be on a regular maintenance schedule. A logbook will be maintained on 


each piece of mobile equipment that will include a record of any repairs and operational 


related comments concerning the equipment. Oil samples will be pulled when each machine is 


serviced and results will be recorded in the machine log. 


 
Periodic inspections will be completed at the facility as part of the general operation. Any 


needed corrective action items will be recorded and the Operators (Attendants) will complete 


needed repairs. If a problem is of an urgent nature, the problem will be corrected immediately. 


 
Landfill personnel will also conduct scheduled quarterly inspections. Quarterly inspection will 


be performed by a team of qualified landfill employees and is intended to assess the condition 


of various areas of the landfill. Quarterly inspections will include dust control activities, cover 


conditions, waste control, perimeter fence, run-off / run-on system, roads, buildings (if any in 


the future), ground water monitoring wells, tipping face, disease vector control activities, and 


general facility appearance. The forms to be utilized by landfill personnel to record general 


and quarterly inspection activities are included in Appendix E. 
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3.5 CONTIGENCY AND CORRECTIVE ACTION PLANS 


The following sections outline procedures that will be followed in case of fire, explosion, 
ground water contamination, release of explosive gases, or failure of the storm water 
management system. 
 
County HazMat personnel will be contacted in all cases where hazardous materials or materials 


contaminated with PCB's are suspected to be involved. 


3.5.1 Fire 


The potential for fire is a concern in all landfills. The FHRL staff will follow a waste handling 
procedure to minimize the potential for a landfill fire. If any load comes to the landfill on fire, 
the driver of the vehicle will be directed to an area away from the working face. The burning 
waste will be unloaded, spread out, and immediately covered with sufficient amounts of soil 
to smother the fire. Once the burning waste cools and is deemed safe, the material will be 
incorporated into the working face. Some loads coming to the landfill may be on fire but not 
detected until after being unloaded at the working face. If a load of waste that is on fire is 
unloaded at the working face, the load of waste will be immediately removed from the 
working face, spread out, and covered with soil. 
 
The Box Elder Communications Center will be called if it appears that landfill personnel and 
equipment cannot contain any fire at the landfill. The Box Elder Communications Center will 
also be called if a fire is burning below the landfill surface or is difficult to reach or isolate. 
 
In case of fire, the Manager will be notified immediately. A written report detailing the event will 


be placed in the operating record within seven days, including any corrective action taken. 


3.5.2 Release of Explosive Gases 


Methane gas generation and concentration is not anticipated to be a problem at the FHRL. 


However, due to the production of methane in all landfills, landfill gas levels will be 


monitored quarterly. If a concentration of methane is detected in excess of 25 percent of the 


lower explosive limit (LEL) in a landfill building, 100 percent LEL at the property boundary, 


or over 100 parts per million in an off-site building, the following procedure will be followed: 
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• Landfill operations will cease immediately. The landfill will be evacuated if personnel 
or buildings may be threatened. 


• If gas is detected in a building, the doors and windows will be opened to allow the gas 
to escape. 


• If off-site buildings or structures appear to be threatened, the Box Elder 
Communications Center will be called, the property evacuated, and the surrounding 
property owners notified. 


• The Manager will be notified as soon as possible. The release will be monitored and a 
temporary corrective action implemented as soon as possible. A permanent corrective 
action will be completed as soon as practicable with details acceptable to the DSHW. 


 
The DSHW will be notified immediately and a written report submitted within 14 days of 


detecting the release. The gas levels detected and a description of the steps taken to protect 


human health will be placed in the operating record within seven days of detection. A 


remediation plan for the methane gas release will be placed in the operating record within 60 


days of detection and the Executive Secretary will be notified that the plan has been 


implemented. 


3.5.3 Explosion 


If an explosion occurs or seems eminent, all personnel and site visitors (if persons other than 


FHRL personnel are on site) will be accounted for and the landfill evacuated. A corrective 


action plan will be immediately formulated and implemented as soon as practicable. 


 
The Manager will be notified immediately and the Box Elder Communication Center will be 


called. The Executive Secretary will be notified immediately. 


 
If the explosion is the result of methane gas, the gas levels detected and a description of the 


steps taken to protect human health will be placed in the operating record within seven days 


of detection. A remediation plan for the methane gas release will be placed in the operating 


record within 60 days of detection and the Executive Secretary will be notified that the plan 


has been implemented. 
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3.5.4 Failure of Run-On/Run-Off Containment 


The purpose of the run-on/run-off control systems is to manage the storm water falling in or 


near the landfill. Run-on water is water running toward the landfill that will be diverted away 


from landfill operations using a series of ditches, berms, a perimeter road and run-on 


detention ponds. These structures will be inspected on a regular basis and repaired as needed. 


All storm waters falling or flowing near the active landfill cell will be prevented from flowing 


into the active area by diversion berms and ditches. 


 
If the run-on system fails, temporary measures such as temporary berms, ditches, sumps and 


pumps or other methods will be used to divert water from the active landfill cell.  


 
Run-off waters are waters falling within the landfill footprint that has not fallen on waste. 


Run-off waters will be collected via diversion ditches and berms and directed to run-off ponds 


located near the landfill. If a run-off ditch or berm fails, temporary berms or ditches will be 


constructed until a permanent run-off structure can be constructed.  


 
Any temporary berms or other structures will be checked twice a day until permanent repairs 


can be made. Permanent improvements or repairs will be made as soon as possible. 


 
The Manager will be notified immediately if a failure of either of the run-on or run-off 


systems is discovered. The event will be fully documented in the operating record, including 


corrective action within 14 days. 


3.5.5 Ground water Contamination 


The FHRL will utilize a series of upgradient and downgradient monitor wells to establish and 


monitor background water quality for the site. If, during routine ground water sampling, any 


chemical constituent is detected above established background water quality levels FHRL 


personnel (or consultant) will utilize a statistical data analysis method to determine if the 


change in water quality is statistically significant.  
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If the change in ground water quality is statistically significant and the source of the 


contamination cannot be demonstrated to be something other than the waste in the landfill, the 


FHRL will initiate assessment monitoring. All ground water monitoring will be conducted in 


accordance with R315-308. The ground water monitoring program may be updated and 


corrective action taken as deemed necessary, with the approval of the Executive Secretary. 


3.6 CONTINGENCY PLAN FOR ALTERNATIVE WASTE HANDLING 


The most probable reason for a disruption in the waste handling procedures at the FHRL will 


be weather related. The landfill may close during periods of inclement weather such as high 


winds, heavy rain, snow, flooding, or any other weather-related condition that would make 


travel or operations dangerous. The FHRL may also close for other reasons like fire, natural 


disaster, etc. In general, the landfill staff will minimize the possibility of disruption of waste 


disposal services from an operational standpoint by minimizing the possibility of fire, 


maintaining run-off and run-on control structures and by conducting daily site inspections. 


 
In case of equipment failure FHRL personnel will lease the necessary equipment to continue 


operations while repairs are being made to the FHRL equipment. If the landfill is not 


operational for any reasons, the Manager (and affected transfer stations) will be notified. 


 
Since the initial waste stream for the FHRL facility will likely be from Wasatch Integrated 


Waste Management District, airspace in the existing Davis Landfill (Owned by Wasatch 


Integrated Waste Management District) would be utilized as an alternate waste handling 


facility.  As additional waste is transferred to the FHRL site from other sources, additional 


alternative waste handling arrangements will be made. 


3.7 MAINTENANCE PLAN 


3.7.1 Groundwater Monitoring Wells and Leachate System 


The FHRL personnel or qualified consultant will conduct quarterly inspection of all ground 
water monitoring wells and LCRS components.  
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3.7.2 Gas Monitoring System 


The FHRL will be equipped with a landfill gas recovery and management system. This 


system will be installed in conjunction with the final cover construction. Quarterly gas 


monitoring will be conducted using a hand held meter.  


3.8 DISEASE AND VECTOR CONTROL 


The vectors anticipated to be encountered at the landfill are flies, birds, mosquitoes, rodents, 


skunks, and snakes. The program for controlling these vectors is as follows: 


3.8.1 Insects 


Eliminating breeding areas is essential in the control of insects. Landfill staff will minimize the 


breeding areas by covering the waste daily and maintaining landfill surfaces to reduce ponded 


water.  


 


In the event of a significant increase in the number of insects at the landfill, a professional 


exterminator will be contacted. The exterminator would then establish an appropriate protocol 


for insect control in accordance with all county, state and federal regulations. 


3.8.2 Rodents 


Reducing potential food sources minimizes rodent populations at landfills. The landfill staff will 


reduce the potential food sources by properly applying daily cover over all waste. 


 
In the event of a significant increase in the number of rodents at the landfill, a professional 


exterminator will be contacted. The exterminator would then establish an appropriate protocol 


for rodent control in accordance with all county, state and federal regulations. 


3.8.3 Birds 


Due to the presence of birds at many landfills, it is possible that the FHRL may have birds 


(seagulls) periodically at the landfill. Good landfilling practices of waste compaction, daily 


covering of active working face, and the minimization of ponded water will alleviate most of 
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the bird problems. In the event that daily covering of waste and minimizing ponded water is 


not sufficient, additional efforts will be utilized to minimize bird congestion. Methods will 


include using cracker and whistler shells, propane cannons, bird netting, or air treatment 


systems. 


3.8.4 Fugitive Dust 


The roads leading to the FHRL site are paved with site access being provided via a 


maintained gravel access road. Some construction activities and daily truck traffic will 


produce a certain amount of dust. Dust associated with landfill operations will be 


compounded by the occasional high wind to present a periodic fugitive dust problem. If the 


dust problem elevates above the “minimum avoidable dust level”, the landfill personnel will 


apply water to problem areas.  


 
The landfill will have a water truck on site or have access to a water truck to be utilized in 


dust suppression efforts. Water will be applied to the gravel roads leading to all landfill 


facilities and to the tipping face. The water will be applied as often as needed to control the 


dust.  


3.8.5 Litter Control 


Due to the nature of landfilling operations, litter control will be an ongoing endeavor. Landfill 


personnel will perform routine litter cleanup to keep the landfill and surrounding properties 


clear of windblown debris.  


 
Whenever possible, the working face will be placed downwind so that blowing litter is 


worked into the landfill face. The prevailing wind direction (based on conversations with 


local residents) at the FHRL site will be from the southwest. The landfill will use litter 


fencing to catch any litter blown during landfill operation. During windy conditions, landfill 


personnel will minimize the spreading of the waste to reduce the amount of windblown 


debris. Application of daily cover over the waste will also help to minimize windblown 


debris.  The location and operation of the landfill working face will be modified to account for 


variations in the wind direction and velocity. 
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3.9 RECYCLING 


No recycling programs are planned for the FHRL operations since most of the recycling 


opportunities will have been performed at the various transfer stations. 


3.10 TRAINING PROGRAM 


As part of the initial training of new employees, the FHRL employees will be required to read 


the DSHW permit. The Manager will conduct annual training with all landfill personnel that 


will include a review of the landfill permit, specifically the provisions of the Plan of 


Operation. 


 
All personnel associated with the operation of the landfill will receive annual training in the 


operational aspects of landfills. The "Landfill Operations Basics Course" offered by the Solid 


Waste Association of North America (SWANA) will be required by all employees within 1 


year of hire date. Certificates of Completion will be kept in personnel files. Regular safety and 


equipment maintenance training sessions will be held to ensure that employees are aware of 


the latest technologies and that good safety practices are used at all times. 


 
The FHRL Manager will maintain a current SWANA “Manager of Landfill Operations” 
(MOLO) certification.  


3.11 RECORDKEEPING 


A daily operating record will be maintained as part of a permanent record on the following 


items: 


• Number of loads entering the landfill and types of wastes received 


• Deviations from the approved Plan of Operation 


• Number of waste inspections conducted 


• Percentage of loads inspected 


• Amount and type of cover material used 
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3.12 SUBMITTAL OF ANNUAL REPORT 


FHRL personnel will submit a copy of its solid waste facility annual report to the Executive 


Secretary by March 1 of each year for the most recent calendar or fiscal year of facility 


operation. The annual report will include facility activities during the previous year and will 


include, at a minimum, the following: 


 


• Name and address of facility 


• Calendar or fiscal year covered by the annual report 


• Facility type and status 


• Annual quantity, in tons or volume, in cubic yards of solid waste handled for each 


disposal facility 


• Annual update of required financial assurances mechanism pursuant to Utah 


Administrative Code R315-309 


• Ground water monitoring results 


• Explosive gas monitoring results 


• Annual training documentation 


3.13 INSPECTIONS 


The Manager, or his/her designee, will inspect the facility to minimize the likelihood of 


malfunctions, operator errors, and discharges that may cause or lead to the release of wastes to 


the environment or to a threat to human health. These inspections will be conducted on a 


quarterly basis, at a minimum. An inspection log will be kept as part of the operating record. 


This log will include at least the date and time of inspection, the printed name and handwritten 


signature of the inspector, a notation of observations made, and the date and nature of any repairs 


or corrective actions. Inspection records will be available to the Executive Secretary or an 


authorized representative upon request. 


3.14 RECORDING WITH COUNTY RECORDER 


Plats and other data, as required by the County Recorder, will be recorded with the Box Elder 


County Recorder as part of the record of title no later than 60 days after certification of closure. 
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3.15 STATE AND LOCAL REQUIREMENTS 


The FHRL will comply with all applicable state and local requirements including zoning, fire 


protection, water pollution prevention, air pollution prevention, and nuisance control. 


3.16 SAFETY 


Landfill personnel will be required to participate in an ongoing safety program. This program 


will comply with the Occupational Safety and Health Administration (OSHA), and the 


National Institute of Occupational Safety and Health (NIOSH) regulations as applicable. This 


program will be designed to make the site and equipment as secure as possible and to educate 


landfill personnel about safe work practices. 


 


The FHRL personnel may be trained in First Aid, CPR, blood born pathogen, hazard 


communication, spill prevention control, and hazardous waste detection as operational 


circumstances require. Some personnel may also be trained in storm water management, leachate 


monitoring, ground water sampling, and landfill gas monitoring. 


3.17 EMERGENCY PROCEDURES 


In the event of an accident or any other emergency situation, the Operator (Attendant) will 
notify the Manager and proceed as directed. If the Manager is not available, the Operator 
(Attendant) will call the appropriate emergency number posted by the telephone. The 
emergency telephone numbers are: 
 


Box Elder Communications Center (Emergency Dispatch) ......................... 911 


Landfill Manager .............................................................................................. TBD 


Box Elder Communications Center (General) ................................ (435) 734-3820 
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SECTION 1 – MAPS 


Plans and details for proposed development of the Franklin Hill Regional Landfill (FHRL) are 
presented in Appendix A. Drawing titles are listed on Drawing 1 which also includes site 
location and vicinity maps. A U.S. Geological Survey topographic map (7-1/2 minute series) 
has been used to show the facility boundary with proximity to Snowville, Utah. Drawing 2 
provides a General Arrangement of the proposed landfill layout.  
 
Permit Drawings contained in Appendix A show planned landfill Phases, Cells, closure 
Stages and details of proposed grading, liner and cover installation. These drawings provide a 
general concept and proposed sequencing of construction to aid in planning for landfill 
construction. As the landfill develops these plans may need to be modified to reflect 
operational changes. Detailed plans and quantities will be prepared for specific portions of 
landfill development/construction and closure at the appropriate time. 
 
Prior to the construction of every landfill cell or landfill closure phase, a quality assurance / 
quality control (QA/QC) plan, engineering plans, construction specifications and bid packages 
will be prepared.  All construction documents will be submitted to the DSHW for review and 
approval prior to any construction activity. 
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SECTION 2 - GEOHYDROLOGICAL ASSESSMENT 


2.1 GEOLOGY 


2.1.1 Regional Geology 


The proposed landfill site is located in the northern portions of the Hansel Valley, a triangle-
shaped valley that trends north-northeast in Box Elder County. The west side of the valley is 
bound by the north-northeast trending Hansel Mountains, the east side is bound by the north 
trending North Promontory Mountains and the south side is bound by the Great Salt Lake.  
Appendix G contains a site-specific Hydrogeologic Evaluation of the FHRL site (Loughlin, 
2014), some of that evaluation is included below. 
 
The North Hansel Mountains are located north of Interstate 84, northwest of the proposed 
landfill site. Curlew Valley is located west of Hansel Valley with the Hansel Mountains 
separating the two valleys. Blue Creek Valley is located east of the Hansel Valley with the 
North Promontory Mountains separating the valleys. 
 
The Hansel Mountains have a maximum elevation of approximately 6,300 feet. The highest 
peak in the North Hansel Mountain has an elevation of approximately 5,800 feet and the 
North Promontory Mountains maximum elevation is approximately 7,100 feet. In September 
1984 the Great Salt Lake had an elevation of 4,206 feet. The proposed landfill is located at an 
approximate elevation of 5,200 feet. 
 
Hansel Valley has a graben structure and is bound by faults on the east and west sides at the 
base of the North Promontory and Hansel Mountains. The faults that bound the valley were 
formed by Basin and Range Extension, which began about 15-million years ago. Bedrock in 
the north Promontory and Hansel Mountains consists of the Oquirrh Formation (IPPo), which 
is composed of a thick sequence of Permian and Pennsylvanian-age (approximately 320-250 
million years old) rocks of marine origin.  
 
The Salt Lake Formation (Tsl) is exposed in the northern Hansel Valley and Blue Creek 
Valley and consists of volcanic material that was erupted and deposited over a broad 
geographic region during Miocene-time (approximately 23 to 5 million years ago). In the 
vicinity of the landfill site, the Salt Lake Formation unconformably overlies the Oquirrh 
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Formation and in some locations can be very thick (1700+ feet) but the unit is estimated to be 
400 to 500 feet thick in Hansel Valley. Not exposed at the surface, but observed in road cuts 
as a tuffaceous conglomerate that was formed by erosion and redeposition of the Salt Lake 
Formation. 
 
Basalts crop out in northern Hansel Valley and were formed by lava flows that erupted during 
Pliocene-time (5 to 2.6 million years ago). The basalts unconformably overlay the Oquirrh 
Formation, the Salt Lake Formation and the tuffaceous conglomerate. 
 
Quaternary deposits in the vicinity consist of alluvial fan, slopewash, Lake Bonneville and 
younger alluvial deposits. Lake Bonneville deposits extend up to an elevation of 
approximately 5230 feet, which is near the approximate elevation of the proposed landfill site. 


2.1.2 Local Geology 


In the area of the proposed landfill, the stratigraphic sequence of geologic units (from the 
surface downward) is: Lake Bonneville deposits, Tertiary Basalt, Salt Lake Formation and 
Oquirrh Formation.  
 
The proposed landfill site lies at the approximate elevation of the Bonneville shoreline (5230 
feet). Therefore, the unconsolidated deposits exposed at the surface consists of near-shore 
lake Bonneville deposits, which may be up to about 50 feet thick. Underlying the Bonneville 
deposits is Tertiary Basalt. This unit has been extremely eroded from wave action in Lake 
Bonneville. The Tertiary Basalt unit has a residual thickness of less than about 360 feet 
(Hood, 1971). Underlying the Tertiary Basalt is likely an unknown thickness of Salt Lake 
Formation, which is likely underlain by the Oquirrh Formation. 
 
There are no known subsidence areas in the vicinity of the FHRL; however there are some 
quaternary faults located in the immediate vicinity of the site. The Hansel Valley (valley 
floor) faults are a series of poorly understood Quaternary faults on the floor of the Hansel 
Valley. They are comprised of multiple faults exposed in valley-floor arroyos and that 
displace early Pleistocene deposits, but not the overlying Lake Bonneville deep-water 
sediments. The most recent prehistoric deformation is estimate to have taken place in Middle 
to Late Quaternary period (<750 ka) and slip rates are estimated to be less tna 0.2 mm/yr 
(Black and Hecker, 1999).   
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The majority of the near-surface soils encountered within the landfill area consist of fine-
grained laucustrine deposits with medium to high plasticity. Sand and Gravel lenses were also 
encountered, but typically interbedded between thicker layers of low permeability soils. 
 
Laboratory testing of the fine-grained soils indicated soil permeability rates of 1.1 x 10-7 to 
3.5 x 10-7 cm/sec. Soil moisture contents were measured to be between 10 and 64 %, with the 
higher moisture being encountered in stiff, but very high plasticity soils.  


2.2 HYDROGEOLOGIC CONDITIONS 


2.2.1 Regional Hydrogeology 


Groundwater in the Hansel Valley area is found in unconsolidated sedimentary deposits 
(valley fill and Lake Bonneville deposits), semi-consolidated and consolidated volcanic rocks 
(Salt Lake Formation and Tertiary Basalts), and consolidated bedrock units (Oquirrh Group). 
Groundwater originates as precipitation that falls on the ground surface. Hood (1971) 
estimated that approximately 5 percent of the precipitation that falls on the ground surface in 
Box Elder County becomes groundwater. Most groundwater recharge occurs at higher 
elevations, where annual precipitation is greater. In the Hansel Valley area, groundwater 
recharge likely occurs predominantly during late winter and spring, when the winter 
snowpack melts and evapotranspiration rates are low.  
 
The unconsolidated sedimentary deposits are likely recharged predominantly by surface water 
run-off that flows out of the Hansel, North Hansel and North Promontory Mountains and into 
Hansel and northern Hansel Valley where it infiltrates into the unconsolidated sediments at 
the base of the mountains and in the valley. Only in the wettest years would it be likely that 
groundwater in the unconsolidated deposits is recharged from direct precipitation on the 
valley floor. The unconsolidated sedimentary deposits in the northern portion of Hansel 
Valley are likely only saturated for a short time during recharge periods. Groundwater in this 
unit drains into underlying aquifers or is evapotranspirated. Some recharge likely also occurs 
along the east and west side fault zones by groundwater flowing out of the consolidated 
bedrock aquifers in the Hansel, North Hansel and North Promontory Mountains into the 
valley-fill material. 
 
Groundwater in the semi-consolidated and consolidated volcanic rock and the consolidated 
bedrock aquifers in the Hansel, North Hansel and North Promontory Mountains is recharged 
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from infiltration of precipitation that falls directly on the geologic units. Recharge likely 
predominantly occurs by infiltration of snowmelt and prolonged rain events during late winter 
to early summer when evapotranspiration rates are low. 
 
The groundwater flow direction in the consolidated bedrock aquifers in the Hansel, North 
Hansel, and North Promontory Mountains likely depends on several factors. Groundwater can 
either flow into the valleys on each side of the mountains or parallel to the trend of the 
mountain range. Surface water divides are often viewed as groundwater divides, but geologic 
structure, lithology, dissolution features, and fracture orientation and density can complicate 
this assumption. There is a component of groundwater in the bedrock aquifer in the Hansel 
and North Promontory Mountains that flows southerly parallel to the mountains as evidenced 
by the springs that discharge from bedrock at the south end of the mountain ranges near the 
Great Salt Lake. 
 
Groundwater discharges from the Hansel Valley groundwater flow system through 
evapotranspiration, discharge from springs and wells, and subsurface outflow into the Great 
Salt Lake. Evapotranspiration accounts for the greatest amount of discharge, followed by 
discharge from springs and wells, and then subsurface outflow into the Great Salt Lake. 
 
Water level data indicates that the surface water divide between Hansel Valley and Blue 
Creek Valley to the east is also a groundwater divide. The drainage divide trends along the 
crest of the North Promontory Mountains through Rattlesnake Pass then north-northwesterly 
toward the boundary between Townships 6 and 7 West. In northern Blue Creek Valley, the 
water levels in wells completed in the Oquirrh Formation are lower in elevation than the water 
levels in wells completed in the Salt Lake Formation, suggestion that groundwater in the in 
the Salt Lake formation is perched above the water level in the Oquirrh Formation and that a 
downward vertical hydraulic gradient exists between the two geologic units. This scenario 
likely exists in Hansel Valley also. 


2.2.2 Local Hydrogeology 


A single exploration (Well 11) was drilled near the south end of the proposed landfill site. 
Information about Well 11 was obtained from Hood (1971). However, no well log was found 
in the DWR online database. According to Hood, Well 11 was drilled to a depth of 380 feet 
and had a static water level of 340 feet in 1928.  The depth to water in the vicinity of the 
proposed landfill site is approximately 340 feet below ground surface, based on the water 
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level in Well 11. The primary water bearing aquifer in the proposed landfill areas is likely the 
sandy layers in the Salt Lake Formation, which underlies the Tertiary Basalt. Fine-grained 
portions of the Salt Lake Formation likely act as aquitards and may create confining 
conditions in the permeable portions of the formation. Where saturated, the lower part of the 
Tertiary Basalt may also act as confining layers. The Lake Bonneville deposits are likely only 
saturated during recharge periods, but are generally not water bearing. The underlying 
Oquirrh Formation is likely water bearing and may be under confined condition in some 
location. However, the depth to this unit is unknown in the vicinity of the proposed landfill. 
Groundwater in all of the potential aquifers in northern Hansel Valley likely flows in a 
southerly direction toward Great Salt Lake.  
 
Site investigation of the subsurface performed as part of the permit application extended to a 
maximum depth of 82 feet. The exploration depth was greater than the proposed maximum 
excavation for the landfill (maximum 55 feet below existing grade). Given the depth to 
groundwater previously established the recent explorations were not intended to reach 
groundwater but to provide information on near surface soils. Appendix H contains the boring 
logs and the results of geotechnical laboratory analysis performed on soils from the FHRL 
site. 
 
A single production well was also permitted on the site in 1928 (UT Water Right # 13-2294), 
it has since been abandoned. Neither water quality data nor a well log are available for the 
well, but records indicate it was completed 300 ft below grade, an indication that groundwater 
may have been encountered at that depth. 


2.3 SURFACE WATER HYDROLOGY 


2.3.1 Regional Surface Water Hydrology 


Box Elder County is in the northwestern corner of Utah, bordering Idaho on the north, Nevada 
on the west, Tooele and Weber Counties on the south, and Cache County on the east. Box Elder 
County has a land area of 5,594 square miles, with an additional 800 square miles submerged 
under Great Salt Lake.  
 
Elevations in Box Elder County range from 4,210 feet at the Great Salt Lake to 9,892 feet in the 
Raft River Mountains near the Idaho border. Three contrasting land form types occur in the 
County: 1) Low mudflats and shorelines of Great Salt Lake and the Great Salt Lake Desert, 2) 
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Mountain ranges, and 3) Broad slopes intermediate between the mountain ranges and the 
lowlands. 
 
Nearly flat lowlands of eastern Box Elder County are underlain by fine-grained, soft soils (silt 
and clay) with a very shallow (generally less than 10 feet BGL) water table. The soils and water 
are highly saline, except in portions of the Bear River Valley north of the Great Salt Lake.  
 
Mountainous lands consist of hard, fractured bedrock with a thin veneer of coarse, mechanically 
weathered and eroded soils. Typical rock types are limestone, dolomite, quartzite and igneous 
rock. Most of the mountain ranges trend north to south. The Raft River Mountains are an 
exception; they trend nearly east-west along the northern edge of the County. 
 
Broad slopes intermediate between the mountains and the lowlands consist of coarse granular 
soils (sand, gravel, cobbles and boulders) eroded off the mountains. These soils have been 
moved about by rivers, streams and lakes to form alluvial fans, lake terraces and other 
depositional features. From a distance the slopes appear smooth, but are cut locally by minor 
drainages and washes. 
 
The site is situated within the northern portion of the Hansel Valley. The source of most water 
in the Valley drainage basin is precipitation. A small percentage of the total annual rainfall 
runs off in ephemeral streams, but the majority is lost to evapotranspiration and groundwater 
recharge. Most of the groundwater available within the valley is not suitable for irrigation. 
The chemical quality of the water in Hansel Valley limits potential development. The 
concentration of dissolved solids ranges from about 400 to 94,000 milligrams per liter. Fresh 
water is present is wells and springs in northern Hansel Valley and along the base of the North 
Promontory Mountains. Most ground water ranges from slightly saline to briny. All of the 
water is very hard. Little of the water is suitable for public supply, all the water has a high-
salinity hazard for irrigation and about half of the area yields ground water suitable for stock 
(Hood, 1971)   
 


2.3.2 Local Surface Water Hydrology 


The site is located in a relatively flat valley situated between the Hansel Mountains and the 
North Promontory mountains to the west and east, respectively. On the southern border of the 
property the site is bounded by I-84. Precipitation around the Hansel Valley ranges from 
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about 8 inches per year near the shore of the Great Salt Lake to 12 inches per year in the 
Hansel Mountain and 16 inches per year in the upper elevations of the North Promontory 
Mountains (Loughlin, 2014). The nearest surface water to the landfill is the Great Salt Lake, 
located approximately 17-20 miles southwest of the site. Because of the relatively flat terrain 
the distance to the lake can vary greatly depending on the water level.  
 
Appendix I contains the surface water hydrology assessment for the FHRL facility. 


2.4 WATER RIGHTS 


A search of the Utah Division of Water Rights database indicates that there is 1 point of 
diversion within 2,000 feet (ft) of the proposed landfill boundary. This point is a well owned 
by Randy Moulding that was previously abandoned. The well is not located within the landfill 
footprint and was used mainly for stock watering. The nearest active well to the landfill 
boundary is located approximately 8,000 feet southeast of the site. This well is capable of 
producing 0.053 cfs, is permitted for stock-watering (12 units) and one domestic unit.  
 
A search of the Utah Division of Water Rights (DWR) database indicated 3 wells within 
10,000 feet of the site boundary, none of the wells appear to be down gradient of the site. 
Appendix J contains details regarding the abandoned well on the site (Water Right 13-2294) 
and the nearest well (Water Right 13-338) along with the results of the search of the DWR 
database.  


2.5 GROUND WATER QUALITY 


2.5.1 Ground Water Data 


No analytical water quality data are available previously installed wells, but Doelling (1980) 
indicates that the groundwater quality in the vicinity of the proposed landfill site is good and 
ranges from 250 to 500 mg/L total dissolved solids (TDS). Hood (1971) indicates that areas 
containing fresh groundwater (<1000 mg/L TDS) are located in northern Hansel Valley and 
along a narrow strip at the base of the North Promontory Mountains. Groundwater quality 
degrades towards Great Salt Lake, with TDS concentrations greater than 10,000 mg/L near 
the shore of the Lake. 
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SECTION 3 – ENGINEERING REPORT 


3.1 LOCATION STANDARDS 


In accordance with the Subtitle D criteria, UDEQ has adopted specific location standards. The 
location standards are for new landfills or lateral expansions of existing landfills. The Utah 
location standards for Municipal Solid Waste Landfills (MSWLFs), as presented in the Solid 
Waste Permitting and Management Rules (R315-302), are outlined below.  
 
1 — Land Use Compatibility  
  Not to be located within 1000 feet of parks and protected areas 
  Not to be located in an ecologically and scientifically significant area 
  Not to be located on prime or unique farmland 


Not to be located within ¼ mile of existing dwellings, incompatible or 
historical structures, unless allowed by local land use planning or zoning 


  Not to be located within 5,000 feet of airport runways 
  Not to be located on archeological sites 
   
2 — Geologic Hazards  
  Proximity to a Holocene Fault 
  Considerations for constructing in a seismic impact zone 
  Consideration given to unstable areas 
 
3 — Surface Water  
  Will not affect public water system 
  Will not affect existing lakes, reservoirs and ponds 
  Cannot be located in a floodplain unless certain criteria are met 
   
4 —Wetlands 
  Not allowed unless: 
  Alternative location has been denied previously 
  Will not violate state water quality standard or Clean Water Act 
  Will not jeopardize threatened or endangered species 
  Will not cause or contribute to significant degradation of the wetlands 
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5 — Ground water  
  Ground water/landfill cell separation 
  Sole source aquifer 
  Ground water quality 
  Source protection areas 
 
The following sections present the Utah MSWLF location standards and discuss the FHRL’s 
compliance with those requirements.  


3.1.1 Land Use Compatibility 


A preliminary search of available data has indicated that the FHRL is not out of compliance 
with any element of the land use compatibility standards. Additional requests for information 
and clarification of preliminary findings have been made to the appropriate agencies. 
 


The site is not located within 1,000 feet of a park or protected area. Caribou National 
forest is 21 miles east of the site.  
 


Source(s): Utah Public Lands Research, Utah Wilderness Atlas 
http://www.utahwildernessatlas.net/gisdata/ 


 
The site is not located in an area designated as ecologically or scientifically 
significant. It is not a Utah Division of Wildlife Resources (UDWR) Wildlife 
Management Area and as such is not restricted from landfill development.  
 


Source(s): Utah Public Lands Research, Utah Wilderness Atlas 
http://www.utahwildernessatlas.net/gisdata/ 


 
A search of the sensitive species database maintained by the Utah Natural Heritage 
Program indicated that the site is considered habitat for some sensitive species 
monitored by UDWR. These species include birds (Chukar, Hungarian Partridge, 
Sharp-tailed Grouse) and mammals (Mule Deer, Pronghorn). The following table lists 
the various species and the value of this area as habitat as determined by Utah DWR. 
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Table 1: Sensitive Species 
Species (common name) Habitat Value 


Chukar winter crucial 
Hungarian Partridge year-long substantial 
Sharp-tailed Grouse* year-long crucial 


Mule Deer winter/summer crucial/crucial 
Pronghorn summer substantial 


* Listed by UDWR as “Wildlife Species of Concern” March 29, 2011 
 
The Hansel Mountain Range, located immediately west of the site, is also listed as 
crucial yearlong habitat for the Rocky Mountain Elk. UDWR has also been contacted 
during the permitting process and responded specifically about this site (letter included 
in Appendix K). The UDWR indicated that they do not have records of occurrence for 
any threatened, endangered, or sensitive species within the project area. However, 
within a two-mile radius there are recent records of occurrence for burrowing owl and 
short-eared owl, which are included on the sensitive species list. As requested 
additional information on the site is being solicited from the UDWR’s habitat manager 
for the northern region. 
 


Source(s): State of Utah Natural Resources, Division of Wildlife Resources: Utah 
Conservation Data Center (dwrcdc.mr.utah.gov/ucdc) 


 
The majority of the 225 acre site is listed as either “Prime if Irrigated Farmland” 
(102.3 acres) or “Farmland of Statewide Importance” (99.2 acres). The site has been 
cultivated, but never irrigated. The designation “Farmland of Statewide Importance” 
does not have any stipulations that would impact a site being considered for a landfill.  
 
The Northern Utah Soil Conservation District has been contacted during the 
permitting process, a copy of the letter to the District is included in Appendix K. 
 


Source(s): United States Department of Agriculture, Natural Resources 
Conservation Service: Web Soil Survey (See custom report in Appendix K) 
 


The site is not located within 1/4 mile of any dwelling, incompatible or historic 
structures. The nearest historic structure to the site is the Snowville School (Rec ID # 
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23899) located approximately 7 miles west-northwest of the site. However, 2013 
aerial photography suggests that the structure is no longer standing. It appears to have 
been removed during construction of a new school.  


 
Source(s): Utah Division of State History (UDSH) Historic Building Search. 
Version 2.0 UDSH Arc GIS Server web application, Preservation Pro 
(historicbuildings.utah.gov)  


 
The site is not located within 5,000 feet of any airport runway. The airport runway 
nearest the site is at the Thiokol Airport; located approximately 15 miles southeast of 
the site. The Thiokol Airport is a privately operated facility. The nearest municipal 
airport is the Malad City (ID) Airport, located approximately 23 miles to the northeast 
of the site. 
 


Sources: 2011 NAIP Aerial Photography, Utah Automated Geographic Reference 
Center. 


 
The site is not located on any known archeological sites. As mentioned previously, the 
site of the proposed landfill has been cultivated for many years. The State Historical 
Preservation Officer (SHPO) has been contacted to determine if any additional study 
is required. A copy of the letter requesting information is included in Appendix K. 


3.1.2 Geologic Hazards 


The Utah State Regulations indicate “No new facility or lateral expansion of an existing 
facility shall be 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”. 
 
The FHRL is not known to be located in a subsidence area, a dam failure flood area, above an 
underground mine, above a salt dome, or above a salt bed as mentioned in the Utah State 
Regulations. A review of geologic hazards mapping for the vicinity (Elliott and Harty, 2010) 
did show portions of the slopes surrounding the site mapped as “undifferentiated” landslide 
deposits. A map of designated landslides in the vicinity is included in Appendix K. A closer 
look at the description reveals that these deposits may be comprised not only of landslide, but 
also of talus, colluvial, rock-fall, glacial and soil-creep deposits that were not distinguishable 
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from the apparent landslide deposits. None of the mapped deposits are within the landfill 
boundary; they are located in the mountains (Franklin Hill, Hansel Mountains, etc.) 
surrounding the relatively flat valley area proposed for landfill development. 


 
Source(s): Elliott, A.H. and Harty, K.M., 2010 Landslide maps of Utah, Tremonton 
30' x 60' quadrangle. Utah Geological Survey Map 246, scale 1:100,000 


 
A more detailed discussion of potential earthquake induced slope instability will be presented 
in section 3.1.2.3 - Seismic Impact Zone Analysis. 


3.1.2.1 Fault Areas 


The landfill site is not located over or within 200 feet of any known Holocene fault. The 
nearest mapped fault is the Hansel Valley (valley floor) Faults (class A) No. 2360. The 
nearest of these mapped faults is located less than 0.5 mile east of the landfill. The Hansel 
Valley Faults are a series of poorly understood Quaternary faults on the floor of Hansel 
Valley. These are comprised of multiple faults exposed in valley-floor arroyos and that 
displace early Pleistocene deposits, but not the overlying Lake Bonneville deep-water 
sediments. Other faults mapped as Quaternary are lineaments that have a suspected tectonic 
origin. 
 


Source(s): Hecker, Suzanne, 1993, Quaternary Tectonics of Utah with Emphasis On 
Earthquake-Hazard Characterization, Utah Geological Survey, Bulletin 127, 157 p. 6 
pls., scale 1:500,000 
 
USGS, 2011, Fault and Fold Database, 
earthquake.usgs.gov/hazards/qfaults/google.php 


 
On the eastern bound of the Hansel Valley Fault system lies the North Promontory fault (ID 
2361). The northernmost expression of this fault lies 2.5 miles to the southeast of the FHRL 
site. The North Promontory fault shows evidence of Holocene movement and is shown in the 
seismic deaggregations, obtained from the USGS interactive hazard deaggregation utility, to 
be the major contributor of the site’s potential seismic activity.  
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3.1.2.2 Seismic Impact Zone 


The EPA and the UDEQ define a seismic impact zone as any location where the expected 
peak bedrock acceleration from earthquake activity exceeds 0.10 times the acceleration due to 
gravity (g). The predicted Maximum Horizontal Acceleration (MHA) at the site is 
approximately 0.468g, which places the site within a Seismic Impact Zone. 
 
The MHA in lithified earth material is defined in 40 CFR part 258.14 as the “maximum 
expected horizontal acceleration depicted on a seismic hazard map with a 90% or greater 
probability that the acceleration will not be exceeded in 250 years, or the maximum expected 
horizontal acceleration based on site specific seismic risk assessment.” This definition was 
adopted in full by the UDEQ. The acceleration value of approximately 0.468g was obtained 
from the United States Geologic Survey’s (USGS) Earthquake Hazards Program – National 
Seismic Hazard Mapping Project. The value is an estimated ground surface acceleration of a 
“stiff soil profile” site (site class D), which is identified as having a shear-wave velocity 
between 1,200-2,500 m/sec in the top 30 meters; sites with different soil types may amplify or 
de-amplify this value. Section 3.1.2.3 discusses the seismic impact zone analysis performed 
for this permit application. 


3.1.2.3 Seismic Impact Zone Analysis 


An analysis was performed by IGES to evaluate static and seismic stability of the design soil 
cut and waste fill slopes. Input information for the stability analyses was evaluated based on 
the investigation and planning information regarding the site as well as published information 
on material properties for waste, liner and cover materials. Appendix L contains the results of 
the slope stability analysis. 
 
Withiam et al, 1995, performed a large-scale direct shear test in-situ to measure strength 
properties of MSW. These test results defined a cohesion intercept of 209 psf and a friction 
angle of 30 degrees. Other work by Kavazanjian et al, 1995 suggest a friction angle of 33 
degrees for MSW and a shear strength of 500 psf below an overburden stress of 627 psf. 
Based on data from similar sites MSW unit weight was approximated at 50 pcf. An assumed 
unit weight of 115 pcf for compacted native sand and silt was used for daily cover. The unit 
weight of the MSW in the landfill was estimated to be 67.5 pcf assuming 25% of the landfill 
is composed of sand and silt from daily cover. The chosen higher unit weight of MSW and 
waste used in analysis is conservative and represents a higher instability driving force for both 
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the static and pseudo-static cases. A value of 30 degrees for the angle of internal friction and 
150 psf for the cohesion intercept were used to define the strength properties of the 
anticipated MSW. 
 
Strength properties and unit weights of the native in situ clays were estimated based on 
laboratory testing. For stability analysis they have been assigned a friction angle of 35 degrees 
and a cohesion intercept of 450 psf. A summary of the input soil parameters is provided in the 
following table: 
 


Material 
Internal friction 


angle, φ 
(degrees) 


Cohesion intercept, c 
(psf) 


Unit weight, γ 
(pcf) 


MSW 30 150 68 


Native Lean and Fat 
Clay 


35 450 120 


 
The soil unit weight values were derived from testing performed on relatively undisturbed 
samples collected at the site as well as from published information and experience.  Appendix 
H contains boring logs and geotechnical data derived during the geotechnical investigation at 
the FHRL site. 
 
Using the parameters outlined above and the planned landfill geometry, static slope stability 
analyses were performed for the two most critical slope geometries expected during planned 
development of the landfill: largest intermediate waste slope (3H:1V) and largest final cover 
slope (4H:1V). The static slope stability analyses were completed using the computer program 
SLIDE v.6.0 by RocScience. While a safety factor greater than 1.0 indicates a stable slope, 
this assumes that the model created provides an accurate representation of material properties 
and slope geometry when evaluating slope stability. In most cases a safety factor of 1.5 or 
greater is sought under static conditions to account for some unknowns in stratigraphy and 
soil strength. The results of static stability analysis are shown in the following table. 
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Slope Geometry 
Static Factor of 


Safety 
Intermediate Waste 


Slope (3H:1V) 
2.1 


Final Waste Slope 
(4H:1V) 


2.7 


 
Depending on the sequence of waste generation and placement in the landfill configuration 
presented in this permit it is possible that "worst-case" intermediate waste slope could remain 
unsupported for a period of several years. Seismic loading was based on 2% probability of 
exceedance in 50 years of the Maximum Credible Earthquake. The value generated for Peak 
Ground Acceleration (PGA) by the USGS Earthquake Ground Motion Tool was 0.468g for a 
stiff soil site (site classification D). The PGA of 0.468g was used as the ground surface 
acceleration at the base of the refuse. Using the attenuation curves developed by Singh and Sun 
(1995), the peak acceleration for a 100 ft tall waste fill was interpreted at 0.588g and a 200 
foot high waste fill was interpreted at 0.276g. Strain of the MSW reduces the Peak Horizontal 
Acceleration (PHA) after it exceeds a height of 100 feet. The PHA at the top of 165 ft of 
waste fill was interpolated at 0.385g. An average acceleration of 0.427g was used as the 
baseline for seismic stability and deformation analysis performed for the temporary and final 
waste slopes. 
 
A simplistic deformation analysis was performed based on the methods suggested by Hynes 
and Franklin. Based on their research, deformations are anticipated to be one meter or less if 
the yield acceleration is greater than or equal to one-half the horizontal acceleration with a 
20% reduction in shear strength of the waste mass. Therefore, using a horizontal acceleration 
of 0.213g to obtain a pseudo-static factor of safety of 1.0 or greater indicates satisfactory 
performance of the waste mass under seismic conditions (deformation less than 1 meter). The 
Pseudo-static analysis indicates a factor of safety of 1.1 for the final cover. A more detailed 
analysis of the final cover slope was also performed. 
 
Due to the generalizations associated with the Hynes and Franklin (1984) methodology, a 
seismic slope displacement analysis was performed for the final cover slopes as recommended 
by Bray et al. (1998), with sliding length modification suggested by Rathje and Bray (2006, 
unpublished) (SCEC, 2002). This method incorporates site specific parameters including the 
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radius to the nearest contributing seismic source, maximum anticipated earthquake 
magnitude, shear wave velocity, slope height, and yield acceleration from a pseudostatic 
analysis. It is the opinion of IGES that the approach recommended by Bray et al. (1998) 
provides a more accurate representation of the response of the landfill during a seismic event 
due to the displacement analysis input parameters being site specific, not empirical and 
arbitrary data. 
 
Pseudostatic slope stability analyses were performed on the above mentioned slope in order to 
determine the yield acceleration, ky, and the depth to the critical sliding surface. The graphical 
presentations of the results from the pseudostatic slope stability analyses are presented in 
Appendix L. 
 
As mentioned in Section 3.1.2.1 of this report, the nearest fault system is the Hansel Valley 
fault system. The nearest Class A fault showing evidence of Holocene movement is the North 
Promontory fault; (fault ID 2361) bounding the eastern Hansel Valley fault system. The North 
Promontory fault is located approximately 4.0km (2.5 miles) southeast of the site. According 
to the USGS, a class A fault shows “Geological evidence demonstrates the existence of a 
Quaternary fault tectonic origin, whether the fault is exposed by mapping or inferred from 
liquefaction or other deformational features”. The Hansel Valley fault zone, North 
Promontory fault is characterized by a maximum magnitude 6.6 earthquake (2008 
deaggregation).  
 
The shear wave velocity of the MSW was estimated to be approximately 700 ft/sec, using the 
higher bound (worst case) velocity from Singh and Sun (1995). The results from the 
simplified seismic slope analysis yielded a maximum anticipated slope displacement less than 
1 cm during a seismic event (Plate L-8). A summary of the simplified seismic slope 
displacement inputs and results for the global stability are shown in the following table: 
 


Slope Geometry 
Yield 


acceleration, ky 
(g) 


Maximum depth 
to critical 


surface, H (ft) 


Displacement 
(m) 


Final Waste 
Slope (4:1) 


0.242 62 <1 
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The proposed final cover is a total of approximately 42-inches in thickness and consists of the 
following layers from top to bottom: 6-inch topsoil layer, 18-inch site soils, drain net 
(geocomposite), HDPE, GCL, 18-inch intermediate cover soils. Due to the simplistic 
geometry of the cover, an infinite slope stability analysis was chosen to evaluate the 
performance of the cover, with a slope angle of 4H:1V. The internal friction angle and 
cohesion intercept of the reinforced GCL liner, the interface friction angle and cohesion 
intercept of the GCL to the soil, and the interface friction angle and cohesion intercept of the 
GCL to the polyethylene geocomposite (drainage layer) were evaluated to provide input 
parameters to be used in the slope stability analysis. Information was obtained for these 
various conditions from the GCL manufacturer who has had several independent laboratories 
perform the testing. This information is summarized in the following table: 
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Thickness, H (ft) = 0.52 2.05 2.07 2.08 2.09 2.11 3.65 


Unit weight, γ (pcf) = 65.0 102.5 101.3 101.2 100.6 100.4 106.3 


Friction angle, φ (deg) = 25.0 30.0 25.0 25.0 34.0 30.0 24.0 


Cohesion intercept, c (psf) = 150.0 100.0 60.0 60.0 120.0 100.0 120.0 


Slope angle, β (deg) = 14.0 14.0 14.0 14.0 14.0 14.0 14.0 


Static factor of safety, FS = 20.726 4.332 3.081 3.077 5.123 4.316 3.096 


 
As indicated by the safety factors (all >1.5) the components of the composite cover are stable 
under static conditions.  
 
The same previously mentioned simplified seismic slope displacement (Bray et al., 1998) was 
performed on the planned cover and its' components, applied to the infinite slope stability 
analysis. A summary of the simplified seismic slope displacement inputs and results for the 
cover stability are shown in the following table: 
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Model/interface 
Yield 


acceleration, 
ky (g) 


Maximum 
depth to critical 
surface, H (ft) 


Displacement 
(cm) 


Mulch/Soil 4.417 0.52 <1 


Soil/Drain net 0.728 2.05 <1 


Drain net/HDPE 0.466 2.07 <1 


HDPE/GCL 0.465 2.08 <1 


GCL 0.882 2.09 <1 


GCL/Soil 0.724 2.11 <1 


Composite 
Cover/MSW 0.471 3.65 <1 


 
The industry-standard minimum required factors of safety of 1.5 for static slope stability 
analyses were met. The maximum amount of deformation as a result of an earthquake for the 
global stability is <1 m, and <1 cm inches for the final cover. This amount of deformation is 
considered acceptable. 


3.1.2.4 Unstable Areas 


The owner or operator of a landfill must consider several factors when determining whether 
an area is unstable. In guidance document R315-302, these factors are listed as; 1) soil 
conditions that may result in significant differential settling, 2) geologic or geomorphic 
features and 3) human-made features or events, both surface and subsurface. 
 
Based on the site location, local geology and subsurface conditions, one potential for 
instability could be landslide/slope failure. There are no existing mapped slides within the 
subject property; however some have been mapped in the near vicinity (Elliott & Harty, 2010) 
on the surrounding slopes. The area of the landfill is in a flat valley.  


3.1.3 Surface Water 


The FHRL is not located near any standing surface water and is not located in a drinking 
water protection zone. The Curlew Valley, west of the Hansel Mountains, has been classified 
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as protected for “secondary contact recreation, cold water aquatic life and agricultural uses”; 
however these areas are hydrologically separated from the site and areas that will contribute 
run-on to the FHRL site. A map indicating the protected zones to the west is included in 
Appendix K. 


 
Source(s): Utah Department of Environmental Quality, Water Quality Assessment 
Areas (gis.utah.gov/data/environment/drinking-water-systems-protection-zones/) 


 
Design considerations will be implemented to manage surface water near the landfill. The 
topography of the site precludes the release of surface water from the site to nearby drainage 
channels leading to rivers lakes, reservoirs or ponds located downstream of the site. Run-off 
water derived from the landfill cover will be directed to a storm water detention proximate to 
the landfill.  


3.1.4 Wetlands 


The proposed landfill is not located on or near any existing wetlands, there are some minor 
freshwater ponds in the hills north of the site, but the nearest mapped wetlands are several 
miles west of the site near Snowville. None of the soils at the site are considered hydric.  
 


Source(s): United States Fish and Wildlife Service, National Wetlands Inventory, 
Wetlands Data Mapper (www.fws.gov/wetlands/Data/Mapper.html) 
 
United States Department of Agriculture, Natural Resources Conservation Service: 
Web Soil Survey (See custom report in Appendix K) 


 


3.1.5 Ground water 


Ground water is reported to be at least 300 feet below the existing grade (Loughlin Water, 
2014). The lowest planned elevation of the proposed landfill is 55 feet below the existing 
grade (Drawing 3, Appendix A).  
 
The combination of relatively low permeability fine-grained soils and depth to groundwater 
limit the infiltration of surface water to the deep aquifer. Background water chemistry 
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analysis has not been performed. As discussed previously, the site is not located within any 
areas that are protected as groundwater sources. 


3.2 ESTIMATED FACILITY LIFE 


The property owned by Moulding and Sons, LLC contains approximately 2,200 acres of land, 
the operational plan calls for 225 acres of that land to be utilized for MSW disposal. Based on 
the projected waste streams, the estimated life of the facility is over 65 years. Details of the 
landfill life analysis are contained in Appendix D. 
 
The landfill life was based on a possible waste stream of approximately 900 tons per 
operational day, which would initially result in approximately 230,000 tons of MSW being 
disposed of at the FHRL annually. It is anticipated that future compost operations and 
recycling, will keep the waste stream increases to approximately 1% per year. A total of 
approximately 256 operational days per year is anticipated for the landfill operation.  
 
Section 4.3 Staged Closure provides greater detail of each of the planned landfill operation. 


3.3 LANDFILL DEVELOPMENT AND OPERATION 


The current plans call for development of the landfill in three Phases; these are shown on 
Drawing 4, Appendix A. The first phase of development will include development of site 
access roads and run-on controls beginning from the frontage road and proceeding northward 
around the eastern portion of the proposed landfill. Presently, with the exception of some dirt 
roadways there is not established vehicle access around the landfill site. The first phase of 
road development will terminate near the northwest corner of Phase I. Fill needed for the 
initial road construction will be generated from the Phase I cut and the excavation for the 
storm water detention pond.  Any excess soil from the Phase I excavation will be stockpiled 
for use as daily cover. The floor of the landfill cells is designed with a cross slope to help 
direct the leachate towards a leachate sump. All water will be diverted in a southeasterly 
direction away from active working areas and toward the eastern limits of the proposed 
landfill footprint.  


3.3.1 Liner 


Liner installation will begin in Phase I, Cell 1 in preparation for waste acceptance. We 
estimate that approximately 3,192,200 sq-ft of landfill area will be lined in this cell. 
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Preparation for liner placement will include removal of cobbles or other material that could 
damage the liner. The landfill floor and side slopes will be lined using a primary HDPE liner 
and secondary GCL. A geocomposite drain net will be installed over the HDPE liner (Cell 
bottom only) to provide protection for the liner as well as to facilitate the movement of 
leachate. A layer of protective soil will be placed over liner materials in order to protect the 
liner from distress due to equipment and waste placement. The geocomposite drain net will 
also be used in all subsequent Cell and Phase development to maintain a continuous leachate 
management system. Details of liner installation are included in Appendix A. 


3.3.2 Fill Method 


Wastes will be dumped at the toe of work face and spread up the slope in one to two foot 
layers, keeping the working slope at a maximum of three horizontal to one vertical. 
 
Work face dimensions will be kept narrow enough to minimize blowing litter and reduce the 
amount of daily cover. Wastes will typically be compacted by making three to five passes up 
and down the slope. Compaction reduces litter, differential settlement and the quantities of 
cover soil needed. Compaction also extends the life of the site, reduces unit costs and leaves 
fewer voids to help reduce vector problems. Care will be taken that no holes are left in the 
compacted waste. Voids are filled with additional waste as they develop. 


3.3.3 Daily, Intermediate and Final Cover 


3.3.3.1 Daily and Intermediate Soil Cover 


Daily and intermediate cover soils will meet the 6-inch and 12-inch minimum requirements, 
respectively, as governed by R315-303-4. Borrow soils will be generated by excavation of 
landfill Cells with soils being stockpiled for use as daily and intermediate soil cover. Efforts 
will be made to stockpile soils in an area adjacent to the working face. Based upon the nature 
of soils available at the landfill; crushing and screening will not be required to produce 
suitable cover soils.  


3.3.3.2 Final Cover 


The FHRL will initiate its final cover system installation within 30 days after disposal reaches 
final elevation in any particular landfill closure Stage. Drawing 10 in Appendix A show the 
closure Stages. Installation of the cover will be complete within 180 days after initiation. It is 
2014 Franklin Hill Regional Landfill Permit Application Part III April 18, 2014 


 Page 22 







 


anticipated that final cover will be placed over the landfill areas in several separate events as 
sufficient area is brought to final elevation. The typical areas planned for placement of final 
cover will be approximately 10 acres each. Closure Stages may be adjusted to better 
accommodate landfill operation and waste placement.  
 
The engineered final cover system will minimize surface water infiltration (thereby 
minimizing leachate generation), control gas migration, maintain slope stability, control 
surface water and erosion, and be capable of supporting vegetative cover. The vegetative 
cover will be selected with shallow root systems to reduce cover soil penetration. The cover 
will be constructed to the elevations indicated on the drawings in Appendix A. Beginning at 
the surface, the planned cover will consist of a minimum of 6-inches of topsoil 
(mulch/compost), 18-inches low permeability site soils, geocomposite (drain-net), HDPE and 
GCL over 12-inches of intermediate cover soils. Prior to construction of the final cover in 
each of the Stages, an engineering design package consisting of Drawings, Specifications and 
a QA/QC plan will be submitted to the DSHW for approval. 
 
Final cover side slopes will be constructed and maintained at a maximum of 4H:1V. The final 
cover surface will also contain roads that provide access for final cover maintenance and 
break up long drainage paths to minimize erosion. The roadway benches will slope up to 5% 
to ensure adequate drainage (while minimizing erosion) and will incorporate a drainage 
channel on the inside of the bench at the toe of the slope.  


3.3.4 Elevation of Final Cover 


As illustrated on Drawing 5 in Appendix A, the natural ground surface at the site of the 
landfill is relatively flat. Within the proposed landfill footprint the natural elevation of the 
surface is generally between 5,190 and 5,195 feet (with some higher areas around the 
perimeter) and the final cover has a maximum elevation of 5,455 above mean sea level (msl). 


3.3.5 Equipment Requirements and Availability 


Section 1.5 and 1.6 of Part II – General Report, contains a listing of equipment and personnel 
located at the landfill and states that additional equipment will be utilized at the site as 
needed.  
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3.4 MONITORING SYSTEM DESIGN 


3.4.1 Ground Water Monitoring System 


The FHRL will comply with all aspects of the required ground water monitoring requirements 


as referenced in R315-308. Prior to the installation of any monitor wells at the FHRL site, a 


ground water monitoring plan will be developed and submitted to the DSHW for review and 


approval.  The ground water monitoring plan will include at a minimum details of the following 


items: 


• Well construction and completion 


• Decontamination of drilling and sampling equipment 


• Sample collection 


• Sample preservation 


• Analytical procedures and quality assurance 


• Chain of custody control 


• Health and Safety procedures 


• Sampling forms 


• Statistical method for analysis 


 


Prior to construction of the first lined Cell at the FHRL, a minimum of one upgradient and 


two downgradient monitor wells will be installed.  Appendix F contains a typical ground 


water monitoring plan for use at solid waste facilities. 


3.4.2 Surface Water 


In general, surface water will be prevented from running into the active landfill area by 
ditches and berms created during perimeter road construction. Run-off from the final cover 
will also be managed by using access roads equipped with berms and ditches. The perimeter 
road will divert surface flows initiated off-site around active areas of the landfill to existing 
nearby drainages. Culverts will be installed to enable flows to bypass proposed road fill. 
Landfill staff will inspect the constructed drainage system quarterly. Temporary repairs will 
be made to any observed deficiencies until permanent repairs can be scheduled. Landfill 
personnel or a licensed contractor will repair drainage facilities as required.  
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3.4.3 Leachate Collection and Treatment 


Among the possible problems created by waste storage in any landfill is the possible 
contamination of soil and surface or ground water from water contacting or passing through 
the waste. Due to low precipitation and high evapotranspiration rates associated with the 
semi-arid climate in the Box Elder County, the quantity of water infiltrating the landfill is 
predicted to be small and subsequent leachate generation low. The landfill cover is designed 
to minimize infiltration and promote runoff. Furthermore, liquid wastes will not be allowed in 
the landfill.  
 
What leachate is generated will be collected by the leachate collection and recovery system 
(LCRS). The LCRS will consist of a geocomposite drainage material to provide lateral drainage 
of leachate directly above the liner system. The geocomposite will be placed over the entire 
bottom of the lined landfill cells. The grades and materials of the LCRS will be designed to 
maintain functions during landfilling operations. The geocomposite is designed to limit leachate 
depths on the liner to less than one foot, even when clogged by sediments and biofouling that has 
been observed at other facilities. Cell construction at FHRL will incorporate leachate 
collection/transmission pipes to enhance the removal of leachate from the liner. Each leachate 
collection and header pipe will be oversized to allow for periodic maintenance cleaning. 
 


The landfill floor itself is to be constructed with a minimum slope of 2% in order to direct 
leachate flows to a storage pond designated for leachate management. Leachate from the 
leachate sump will eventually be pumped from the sump to a separate leachate pond located 
outside the landfill footprint. The separate leachate pond will be sized to collect leachate (and 
contact run-off) generated from the largest proposed landfill cell when subjected to the design 
storm (100-yr, 24-hour storm; 3.22 inches). The 100-yr design storm is a conservative 
parameter since only the 24-hour, 25-yr storm is required by regulation. 
 
Leachate sumps will be constructed in each landfill cell. These collection sumps will be 
located at the lowest elevation in each cell and connected via transmission piping to the 
separate lined leachate pond. Evaporation will typically be the means of liquid removal; 
however in the event that water level in the pond nears capacity, leachate will be pumped out 
and removed from the site to an appropriate treatment/disposal facility or recirculated over the 
lined landfill as a dust control practice. 
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3.4.4 Landfill Gas 


The decomposition of solid waste produces methane, a potentially flammable gas. The 
accumulation of methane in site structures can result in fire and explosions that can injure 
employees and property, users of the landfill, and occupants of nearby structures. During Phase I 
of the landfill life the only structure planned for the site may be a small employee break facility. 
In accordance with Subtitle D and Utah rules, FHRL will conduct subsurface and facility 
structure gas monitoring at least quarterly for methane detection. The concentration of methane 
gas generated by the landfill must not exceed 25% of the lower explosive limit (LEL) in the 
facility structures (excluding gas control or recovery system components). The concentration of 
methane gas generated by the landfill must not exceed the LEL at the facility boundary. As 
outlined in EPA Subtitle D, Subpart C and the State of Utah Regulations, FHRL will take all 
necessary steps to protect human health and will immediately notify UDEQ of methane levels 
detected above required limits and actions taken, if any. Within 10 days of an incident, FHRL 
will place documentation of the methane gas levels detected and a description of the interim 
steps taken to protect human health in the operating record. Within 60 days of detection, FHRL 
personnel will implement a remediation plan for the methane gas releases, place a copy of the 
plan in the operating record, and notify UDEQ that the plan has been implemented. The 
remediation plan will describe the nature and extent of the problem and describe the proposed 
remedy.  
 
The cover soils for the FHRL site will be predominantly fine-grained silts and clays that are 
native to the site. Methane that may be produced may not be able to easily exit through the 
cover. Gas transmission pipes will be utilized to direct the MSW generated gases to collector 
pipes for delivery to end users or a methane flare.  


3.5 DESIGN AND LOCATION OF RUN-ON/RUN-OFF CONTROL SYSTEM (S) 


Exact precipitation records for the site are not available. The nearest weather station to the site 
is in Snowville. The Snowville station shows the average annual rainfall to be 12.09 inches. 
The Snowville station is located at a similar elevation and is located approximately 8 miles 
northwest of the landfill site. A statewide map available from the United States Department of 
Agriculture (USDA) indicated that the site should expect to receive 12-16 inches of 
precipitation annually. 
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3.5.1 Run-On from a 25-Year, 24-Hour Storm 


The landfill site is located in a broad basin that is the topographic low spot for the surrounding 
area. The landfill location is such that the storm water run-off from the surrounding 
approximately 5,500 acres will report to the landfill property. In order to develop vehicle 
access around the perimeter of the proposed cells there will be cuts and fills of varying 
heights constructed as part of the access road construction. Surface flows from the areas 
around the landfill will be diverted around any active portion of the landfill and stored on the 
landfill property until evaporated.  
 
Fill areas associated with the excavation of Phase I and construction of the access road will 
create a barrier to storm water flows and a continuous channel will be constructed on the 
outside edge of the perimeter access road that is capable of transmitting flows from a 25-year, 
24-hour storm (2.36 inches - NOAA Atlas 14). Preliminary calculations of the peak flow rates 
from the predicted run-on areas used for initial design of the storm water collection ditches 
are provided in Appendix I.  


3.5.2 Run-Off from a 25-Year, 24-Hour Storm 


The design for the landfill will incorporate a run-off control system that will divert the surface 
flows resulting from a 25-year, 24-hour storm (2.36 inches – NOAA Atlas 14) that falls on the 
landfill cover. Run-off from the final cover will be managed by a combination of ditches and 
berms associated with access roads on the final cover. Flows off the landfill cover will be 
directed into run-off detention ponds located proximate to the landfill.  Run-off will be held in 
the ponds until the water evaporates. Preliminary calculations of the flow rates from the 
predicted runoff to be used for design of the storm water collection ditches are provided in 
Appendix I.  
 
Berms and ditches will be incorporated into the active landfill areas to direct the precipitation 
away from the working faces. FHRL personnel will be responsible for the maintenance of the 
slopes and drainage systems to ensure the efficient operation of the run-off system. 
 
The FHRL is designed and will be constructed so as not to cause point or non-point source 
discharges to surface waters, including wetlands, in violation of the CWA or in violation of 
State of Utah water quality management plans approved under Section 208 or 319 of the 
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CWA. Prior to initiation of work at the site a Utah Pollutant Discharge Elimination System 
(UPDES) permit will be obtained.  
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SECTION 4 – CLOSURE PLAN 


4.1 GENERAL 


Closure of the FHRL will occur in Stages that proceed from the north side of the landfill and 


progress to the south. Closure will occur in a similar manner as the landfill Cells. Drawing 10 


(Appendix A) show the closure Stages for the landfill. 


 


The landfill is intended to be closed sequentially beginning with Stage A and proceeding in 


alphabetical order to Stage W. Each closure Stage is planned to be approximately 10 acres.  The 


following Sections discuss the closure of the landfill under intermediate conditions (any point in 


time before total design capacity) and for the designed closure at full capacity. 


4.2 IMMEDIATE CLOSURE 


Although unlikely, it may become necessary or advantageous to close the FHRL short of the 


final design capacity. Reasons for premature closure range from residential pressures, political 


pressures, alternate waste disposal options, to regulatory pressures. 


 


Immediate closure would be closure of the landfill at any point short of ultimate design capacity. 


During that period of time, waste would need to be deposited and sloped in a manner to create a 


positively sloped final cover. Design, regulatory approval, and construction of a final cover 


system would need to be completed over the entire MSW landfill footprint.  


4.3 STAGED CLOSURE 


The most probable scenario for the FHRL is one of Staged Closure. Staged Closure would 


consist of closing the landfill under the following plan, in accordance with Rules R315-302-2 


and 3.  Drawing 4 (Appendix A) shows the planned contours of the final cover.  
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4.3.1 Closure Sequencing 


The closure of the FHRL will be completed in at approximately 23 Stages. The life of each 
Stage will vary, and closures may be performed as individual cells (or combined portions of 
cells) reach final grade in order to manage the associated costs. Each of the closure Stages is 
anticipated to be approximately 10 acres in size.  


4.3.1.1 Total Capacity of the Site. 


The approximate quantity of airspace available at the FHRL is approximately 38,000,000 
cubic yards (CY) including daily and intermediate cover. Removing daily, intermediate and 
final cover soils volume leaves approximately 31,400,000 cubic yards for waste. A projection 
of landfill life is provided in Appendix D. This analysis assumes a steady 1% population 
growth and indicates that the landfill will reach its design capacity in over 65 years from the 
time waste is first accepted if the initial tonnage of waste were approximately 900 tons per 
day.  


4.3.2 Closure Procedures 


Closure activities for each closure Stage of the landfill will take place in accordance with the 
following procedures: 


4.3.2.1 Submittal of Plans, Specifications, and QA/QC Plan 


Four months before the intended closure of each of the aforementioned Stages, a design 
package consisting of drawings, construction specifications, and a QA/QC plan will be 
submitted to the DSHW. The DSHW will have approximately 60 days to review and 
comment on the adequacy of the drawings, specifications and quality assurance/quality 
control measure envisioned for the construction. Comments from DSHW will be incorporated 
into a final “bid” package for the cover installation. 


4.3.2.2 Formal Notification 


The Executive Secretary of the DSHW will be notified of the intent to implement the closure 
plan in whole or part, 60 days prior to the date projected for final receipt of waste. 
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4.3.2.3 Additional Closure Activities 


Additional closure activities that may be required to close either the entire landfill or only one 
stage are as follows: 


• Regrading of all side slopes where slopes are steeper than 4 horizontal to 1 vertical. 
• Regrading of all the top of the landfill to slopes between 4 horizontal to 1 vertical, but 


not flatter than 5 percent. 
• Finalization (including DSHW comments) of the final cover design package. Final 


cover design package will include, at a minimum, plans, construction specifications, 
and QA/QC protocols to guide the construction of the final cover. 


• Bidding and construction of final cover.  
• Construction of a maintenance road over the cover. 
• Construction of run-off control structures. 
• Vegetation of the final cover soils. 
• Preparation of As-Built drawings. 
• Inspection of final cover construction by Owner and Engineer (engineer of record) and 


DSHW personnel. 
• Preparation of Certificate of Closure by a Utah registered Professional Engineer. 
• Submittal of required documents to the State DSHW and to the Box Elder County 


Recorder’s office. 


4.4 CLOSURE COSTS 


4.4.1 Planned Closure Stages 


The closure of the landfill may occur before the final design capacity is reached. If this plan is 
followed the largest area that is planned for final closure at one time will be approximately 10 
acres. The costs associated with the closure of any of the Stages will entail the final grading of 
that area, engineering of final cover, and preparation of plans, specifications, and QA/QC plan 
as well as the final cover installation. Based on the final cover design and current cover 
component costs, the estimated cost of closure for 10 acres of landfill is approximately 
$926,000. 


4.4.2 Immediate Closure 


If the landfilling operations continue as proposed by this permit application, the landfill will be 


closed in 23 Stages described in Section 4.3.1, following this plan will spread out the total costs 
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of closure over the life of the landfill and reduce the amount of landfill requiring final closure at 


any one time. It is possible that unforeseen circumstances dictate closure of larger areas. In an 


attempt to prepare for the costs associated with immediate closure of a partially completed Phase 


we have attempted to identify a "worst-case" scenario for the life of the landfill. The largest area 


that would need to be covered would be associated with waste being ready to be covered in one 


Stage and the area associated with one operational Cell. In addition to the activities and costs 


associated with the planned cover stages, immediate closure activities will involve additional 


flattening of 3:1 intermediate slopes to 4:1 (or flatter) as required for perimeter slopes and 


placement of final cover over all areas that have only been treated with daily or intermediate 


cover. The approximate size and cost (present value) for the largest area that could need to be 


covered would be approximately 20-acres at a projected cost of $ 1,800,000. 


 
As described previously the closure areas will be divided up into Stages of approximately the 
same size in order to quickly cover areas that have reached final grade and spread out the 
closure costs over a period of time.  Details of the closure cost estimates are provided in 
Appendix M. 


4.4.3 Final Inspection 


The DSHW will be invited to inspect the final grading of the landfill. After approval of the 
final grading, a schedule will be established for vegetation. Agency personnel will then be 
invited to return to inspect the success of the erosion control system after one year. 
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SECTION 5 – POST-CLOSURE PLAN 


5.1 GENERAL 


Post-closure financial assurance will provide for continued monitoring of ground water, 
surface water, leachate, gas, and maintenance of the cover as described in the post-closure 
plan below. The total cost of post-closure care is estimated at $1.15M. A detailed analysis of 
post-closure costs is provided in Appendix M. 


5.2 POST-CLOSURE PLAN 


In accordance with rules R315-302-2 and R315-303 post-closure activities at the landfill will 
continue for 30 years, or as long as the Executive Secretary of the Utah Solid and Hazardous 
Waste Control Board deems necessary for the FHRL to be stabilized and to protect human 
health and the environment. The post-closure activities will include the following work: 


5.2.1 Changes to Record of Title 


A Plat Map and Statement of Fact concerning the location of the landfill shall be recorded 
with the Box Elder County Recorder not later than 60 days after certification of closure. The 
recorded document will restrict future land use. Compatible land uses will be identified in the 
Box Elder County planning documents. 


5.2.2 Monitoring Plan 


Post-closure activities will commence immediately upon closure of the total facility. 


 


The monitoring frequencies for the different media are shown in the following table. Post-closure 


monitoring will be conducted as follows: 
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Post-Closure Monitoring Schedule 


Type Frequency Apparatus 


Ground Water Semi-Annual Refer to Ground Water Monitoring Plan 


Surface Water Semi-Annual Refer to Operations Plan 


Leachate Quarterly Sump at southwest corner of Landfill 


Gas and Ambient Air Quarterly Refer to Operations Plan 


Settlement Annual Bench mark survey 


5.2.2.1 Ground Water 


Wells will have been installed at the site in order to collect samples and background water 
quality information from locations up and down-gradient of the landfill. Additional wells may 
be installed in the future adequate to provide necessary ground water information. 


5.2.2.2 Surface Water 


Surface water will be monitored in accordance with procedures provided in the UPDES 
Permit. This permit has not yet been applied for, but will be obtained prior to the initiation of 
any work at the FHRL.  


5.2.2.3 Leachate 


The presence of leachate will be monitored in the leachate collection pond located east of the 
proposed landfill (Appendix A, Drawing 9). Accumulations of leachate in excess of 3 feet 
will be removed and transported to a publicly owned treatment facility. 


5.2.2.4 Gas Monitoring 


All structures (if any) associated with periodic site monitoring or landfill gas collection 
system will be monitored quarterly. 


5.2.2.5 Settlement 


At final closure, the boundary markers used to designate closed areas of the landfill will be 
used to measure settlement of refuse materials. Additional survey markers will be placed as 
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necessary to monitor areas of suspected movement. Ground elevation will be measured at the 
base of each boundary marker. 


5.2.3 Inspection and Maintenance 


Monitoring facilities, fences, roads, buildings, cover, and run-on and run-off systems will be 


inspected in accordance with the schedule presented in the post-closure cost estimate (Appendix 


M).  


 


Facilities will be inspected for damage, deterioration, and impaired function with regard to the 


listed standards and original design. Deficiencies will be corrected promptly. Deficiencies, 


repairs, and restoration of function will be documented in the landfill record. 
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SECTION 6 – POST-CLOSURE LAND USE 


FHRL personnel will design a post-closure land use plan to be implemented at the landfill 
within 5 years prior to the end of the landfill’s life. Landfill personnel will select an end use 
for the landfill consistent with good landfilling practices. The final land use selected for the 
landfill will be based upon maintaining a functional landfill cover. Land use activities will be 
approved by the DSHW prior to implementation.  
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SECTION 7 – FINANCIAL ASSURANCE 


7.1 CLOSURE COSTS 


Cost estimates have been developed for the closure Stages at the FHRL. Appendix M – 


Closure/Post-Closure Costs contains the closure cost data for the FHRL. Closure costs will be 


updated each year and submitted with the Annual Report.  


7.2 POST-CLOSURE COSTS 


Cost estimates have been developed for the post-closure care period at the FHRL. Appendix 
M – Closure/Post-Closure Costs contains the post-closure cost data for the FHRL. Post-
Closure costs will be updated each year and submitted with the Annual Report.  


7.3 FINANCIAL ASSURANCE 


R315-309 details the requirements for financial assurance associated with the operation of 
solid waste facilities.  R315-309-3 states “(1) Any financial assurance mechanism in place for 
a solid waste facility: (a) must be legally valid, binding and enforceable under the law; (b) 
must ensure that funds will be available in a timely fashion when needed; and (c) any 
financial assurance mechanism that guarantees payment rather than performance, but does not 
allow the Executive Secretary to approve partial payments to a third party, shall establish a 
standby trust at the time the financial assurance mechanism is established”.  
 
Several mechanisms may be utilized to establish a fund sufficient for use in the operation of a 
landfill including, a trust fund, surety bond, insurance, letter of credit or the local government 
financial test. 
 
FHRL personnel will establish a financial assurance mechanism that is approved by DSHW 
staff prior to commencement of operations. 
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Landfill Operational Life (1% annual growth)
Net @ 17% Soil Use


YEAR ESTIMATED DAYS OF ESTIMATED ESTIMATED CUMULATIVE REMAINING REMAINING
DAILY OPERATION YEARLY YEARLY MSW WASTE WASTE LANDFILL


MSW WASTE MSW WASTE MSW WASTE CAPACITY CAPACITY
(Tons) (Tons) (Cu. Yds.) (Cu.Yards) (Cu. Yds.) (Percent)


31,400,000 100.0%


2012 901.00 256 230,656 329,509 329,509 31,070,491 99.0%
2013 910.01 256 232,963 332,804 662,312 30,737,688 97.9%
2014 919.11 256 235,292 336,132 998,444 30,401,556 96.8%
2015 928.30 256 237,645 339,493 1,337,937 30,062,063 95.7%
2016 937.58 256 240,022 342,888 1,680,825 29,719,175 94.6%
2017 946.96 256 242,422 346,317 2,027,142 29,372,858 93.5%
2018 956.43 256 244,846 349,780 2,376,922 29,023,078 92.4%
2019 965.99 256 247,294 353,278 2,730,199 28,669,801 91.3%
2020 975.65 256 249,767 356,811 3,087,010 28,312,990 90.2%
2021 985.41 256 252,265 360,379 3,447,389 27,952,611 89.0%
2022 995.26 256 254,788 363,982 3,811,371 27,588,629 87.9%
2023 1005.22 256 257,336 367,622 4,178,993 27,221,007 86.7%
2024 1015.27 256 259,909 371,299 4,550,292 26,849,708 85.5%
2025 1025.42 256 262,508 375,011 4,925,303 26,474,697 84.3%
2026 1035.68 256 265,133 378,762 5,304,065 26,095,935 83.1%
2027 1046.03 256 267,784 382,549 5,686,614 25,713,386 81.9%
2028 1056.49 256 270,462 386,375 6,072,989 25,327,011 80.7%
2029 1067.06 256 273,167 390,238 6,463,227 24,936,773 79.4%
2030 1077.73 256 275,899 394,141 6,857,368 24,542,632 78.2%
2031 1088.51 256 278,658 398,082 7,255,451 24,144,549 76.9%
2032 1099.39 256 281,444 402,063 7,657,514 23,742,486 75.6%
2033 1110.39 256 284,259 406,084 8,063,597 23,336,403 74.3%
2034 1121.49 256 287,101 410,145 8,473,742 22,926,258 73.0%
2035 1132.70 256 289,972 414,246 8,887,988 22,512,012 71.7%
2036 1144.03 256 292,872 418,388 9,306,376 22,093,624 70.4%
2037 1155.47 256 295,801 422,572 9,728,949 21,671,051 69.0%
2038 1167.03 256 298,759 426,798 10,155,747 21,244,253 67.7%
2039 1178.70 256 301,746 431,066 10,586,813 20,813,187 66.3%
2040 1190.48 256 304,764 435,377 11,022,189 20,377,811 64.9%
2041 1202.39 256 307,811 439,730 11,461,920 19,938,080 63.5%
2042 1214.41 256 310,889 444,128 11,906,048 19,493,952 62.1%
2043 1226.56 256 313,998 448,569 12,354,617 19,045,383 60.7%
2044 1238.82 256 317,138 453,055 12,807,671 18,592,329 59.2%
2045 1251.21 256 320,310 457,585 13,265,257 18,134,743 57.8%
2046 1263.72 256 323,513 462,161 13,727,418 17,672,582 56.3%
2047 1276.36 256 326,748 466,783 14,194,201 17,205,799 54.8%
2048 1289.12 256 330,015 471,451 14,665,651 16,734,349 53.3%
2049 1302.01 256 333,316 476,165 15,141,816 16,258,184 51.8%
2050 1315.03 256 336,649 480,927 15,622,743 15,777,257 50.2%
2051 1328.18 256 340,015 485,736 16,108,479 15,291,521 48.7%
2052 1341.47 256 343,415 490,593 16,599,072 14,800,928 47.1%
2053 1354.88 256 346,850 495,499 17,094,572 14,305,428 45.6%
2054 1368.43 256 350,318 500,454 17,595,026 13,804,974 44.0%
2055 1382.11 256 353,821 505,459 18,100,485 13,299,515 42.4%
2056 1395.94 256 357,359 510,513 18,610,998 12,789,002 40.7%
2057 1409.89 256 360,933 515,619 19,126,617 12,273,383 39.1%
2058 1423.99 256 364,542 520,775 19,647,392 11,752,608 37.4%
2059 1438.23 256 368,188 525,982 20,173,374 11,226,626 35.8%
2060 1452.62 256 371,870 531,242 20,704,616 10,695,384 34.1%
2061 1467.14 256 375,588 536,555 21,241,171 10,158,829 32.4%
2062 1481.81 256 379,344 541,920 21,783,091 9,616,909 30.6%
2063 1496.63 256 383,138 547,339 22,330,431 9,069,569 28.9%
2064 1511.60 256 386,969 552,813 22,883,244 8,516,756 27.1%
2065 1526.71 256 390,839 558,341 23,441,585 7,958,415 25.3%
2066 1541.98 256 394,747 563,924 24,005,509 7,394,491 23.5%
2067 1557.40 256 398,695 569,564 24,575,073 6,824,927 21.7%
2068 1572.97 256 402,682 575,259 25,150,332 6,249,668 19.9%
2069 1588.70 256 406,708 581,012 25,731,344 5,668,656 18.1%
2070 1604.59 256 410,775 586,822 26,318,166 5,081,834 16.2%
2071 1620.64 256 414,883 592,690 26,910,856 4,489,144 14.3%
2072 1636.84 256 419,032 598,617 27,509,473 3,890,527 12.4%
2073 1653.21 256 423,222 604,603 28,114,077 3,285,923 10.5%
2074 1669.74 256 427,455 610,649 28,724,726 2,675,274 8.5%
2075 1686.44 256 431,729 616,756 29,341,482 2,058,518 6.6%
2076 1703.31 258 439,453 627,790 29,969,272 1,430,728 4.6%
2077 1720.34 259 445,568 636,526 30,605,797 794,203 2.5%
2078 1737.54 260 451,761 645,373 31,251,170 148,830 0.5%


67 yr operational life
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1.0 Introduction 


This document presents an updated groundwater monitoring plan for the INSERT 
Landfill, which is owned and operated by INSERT located in INSERT. The monitoring 
plan was developed in accordance with regulatory requirements established in Utah 
Administrative Code (UAC)  
R315–308.  


This monitoring plan provides (1) a site background and a conceptual site model of the 
hydrogeology underlying the facility; (2) the existing groundwater monitoring 
networks; (3) groundwater sampling processes and techniques; (4) groundwater sample 
analytical methods; (5) a quality assurance/quality control (QA/QC) plan; (6) data 
validation, analysis, and reporting procedures; and (7) a groundwater sampling health 
and safety plan.  


1.1 Site Background 
INSERT 


1.2 Conceptual Site Model 


1.2.1 Regional Geology 
INSERT  


1.2.2 Regional Hydrogeology 
INSERT 


1.2.3 Site Hydrogeology 
INSERT  
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2.0 Groundwater Monitoring Network 


The INSERT Landfill consists of a lined cell as discussed in Section 1.0. The groundwater 
monitoring network for the lined cell includes INSERT monitoring wells. 


2.1 Upgradient Wells 
 
INSERT 


2.2 Downgradient Wells 
 
INSERT 


2.3 Well Construction and Completion 
Construction details for the compliance monitoring wells are summarized in INSERT. 
Boring logs and monitoring well construction details for all of the exploration points 
performed at the site are provided in Appendices A and B.  
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3.0 Sampling Operations and Procedure 


The following subsections detail specific sampling techniques and methodology to be 
used during all groundwater monitoring to provide consistent quality groundwater 
data. Groundwater samples are collected semiannually during detection monitoring. 


3.1 Groundwater Sampling Procedures 


3.1.1 General 
Sampling equipment is prepared and calibrated before each sampling event. 
Observations and measurements obtained in the field are recorded on a Groundwater 
Monitoring Data Sheet, similar to the one presented in Appendix C1. 


Samples are collected using a dedicated bladder pump system and low-flow sampling 
techniques. Monitoring wells are equipped with dedicated bladder pumps suspended 
on Teflon-lined tubing for air supply and sample recovery. The pump intakes are 
positioned at a distance of approximately equal to one-third of the saturated screened 
length from the bottom of the screen. Monitoring wells are sampled when two criteria 
are met: (1) drawdown stabilization and (2) stabilization of water quality parameters. 
The following sections describe this process in detail.  


The groundwater monitoring wells at the Landfill are sampled in the order of 
upgradient wells first, then proceeding to the downgradient wells. Upon arrival at a 
well, the condition of each of the monitoring wells is observed and noted on the field 
data sheet (i.e., that the wells are secured with a lock, the apron is intact, and the outer 
casing is in good repair). Any required repairs are noted on the field sampling sheets. 


Groundwater sampling is performed by personnel who are trained in proper sampling 
techniques and health and safety procedures. This includes training in techniques of 
well purging, sample collection and preservation, decontamination, and QA/QC. The 
sampler wears a new pair of latex gloves at each well for handling sampling equipment 
and containers. 


3.1.2 Water Level Measurements 
A special cap is installed on the protective casing of each well for installation of the 
dedicated bladder pump. Water levels are taken through the access hole in the cap and 
depth to groundwater measured from the top of the cap. The elevations of the caps have 
been determined by a licensed surveyor and reported to the nearest 0.01 foot. Before 
purging and sampling, water level readings are obtained using a conductivity-based 
water level indicator or equivalent instrument capable of obtaining measurements to the 
nearest 0.01 foot. The probe is decontaminated between use at each well by washing 
with a non-phosphate detergent and rinsing three times with deionized or distilled 
water. The probe is then lowered into the well casing until the level indicator alarm 
sounds or light goes on. The depth to water is read from the top of the cap to the nearest 
0.01 foot. This measurement is repeated until two consecutive readings agree to the 







 


 


nearest 0.01 foot. The depth to groundwater is recorded immediately on the 
Groundwater Monitoring Data Sheet (Appendix C1) to the nearest 0.01 foot. The water 
level is also taken during sampling to determine if pumping has created excessive 
drawdown. This process is detailed in Section 3.1.3.  


3.1.3 Well Micropurging 
The monitoring wells at the Landfill are sampled using a low-flow sampling technique. 
During low-flow sampling, groundwater is slowly purged from the monitoring well 
using a bladder pump in order to collect a groundwater sample from the water-bearing 
zone adjacent to the pump intake. The pumps are located within the screened section of 
the wells for this technique. 


Before sampling, the wells are purged using a micropurging technique. The minimum 
purge volume necessary to purge the monitoring well is two times the amount of water 
in the pump and tubing. Before purging, the pump controller is attached to the pump air 
supply line. The oil-less compressor is located downwind and away from the well, to 
minimize potential for sample contamination from exhaust gases. The pump discharge 
line is then connected to a flow-through water quality sensor (e.g., QED Purge Saver) for 
continuous monitoring of specific conductance, dissolved oxygen, temperature, and pH. 
These data are recorded on the field data sheets and data logger at no less than 3-minute 
intervals. Collection of water quality parameters is detailed in Section 3.1.4. 


Purge water is disposed of on the ground surface no closer than 20 feet from any well. If 
a well produces water with constituents exceeding primary drinking water quality 
standards (determined from most recent sampling event), the purge water from that 
well is containerized and disposed of appropriately. 


3.1.4 Water Quality Measurements 
Monitoring wells are ready for sampling when the required purge volumes (two times 
the tubing and pump volumes) have been removed and water quality measurements for 
temperature, pH, specific conductivity, dissolved oxygen, and oxidation-reduction 
potential meet the following criteria for the last three consecutive readings: 


 Specific conductivity ±10 percent 
 pH ±0.2 units 
 Temperature ±1 degree Celsius 
 Dissolved oxygen ±0.2 milligram per liter 


If these conditions are not met, purging will continue until a maximum of two 
additional pump and tubing volumes are removed. 


These water quality measurements are measured using a flow-through water quality 
sensor (e.g., QED Purge Saver). The readings are recorded no less than 3 minutes apart 
for low-flow sampling and at-time intervals equal to or greater than the required time to 
purge half of the borehole volume for standard sampling. After the parameters stabilize, 
the water quality sensor is disconnected and the groundwater sample collected. 
Groundwater samples are not to be collected after passing through the water quality 
sensor. Water quality readings, along with date, time, well identification, purge volume, 
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and pre- and post-sampling water levels, are recorded on the Groundwater Monitoring 
Data Sheet. 


The instruments used to perform field measurements are calibrated in accordance with 
manufacturers’ recommendations at the beginning of each day, at a minimum. 


3.1.5 Sample Collection and Preservation 
After the field parameters have stabilized, the water quality sensor is disconnected and 
samples are collected directly from the pump discharge line. The pump discharge rate is 
adjusted to a flow rate of either 100 milliliters per minute (mL/min) or the same flow 
rate at which the well was purged, whichever is slower, to minimize the potential for 
bottle overtopping. At a minimum, monitoring wells are sampled at a flow rate that 
generates enough volume to fill a 40-milliliter sample vial in a single cycle 
(approximately 50 mL/min). 


The groundwater sampler wears a new pair of disposable gloves to handle sampling 
equipment and sample containers at each well. Samples are collected in 
laboratory-supplied bottles. Table 3-1 summarizes the types of containers and associated 
preservatives that are used for the sample storage and transport. Any required 
preservatives are added to the containers in advance by the laboratory. 


Care is taken to maintain lids on the container until the time to fill the container with the 
sample. Once filled, the containers are immediately capped to minimize contact with 
dust and ambient air and to avoid volatilization of the sample. Samples are labeled and 
immediately stored on ice in a cooler until delivered to the laboratory for analysis under 
chain of custody. 


Trip blank and duplicate samples are prepared as part of the QA/QC plan outlined in 
Section 5.0. 


3.1.6 Decontamination 
The water level indicator is decontaminated between wells with a non-phosphate 
detergent then triple rinsed with distilled (or deionized) water. 


3.1.7 Sample Handling 
Once collected, each sample is immediately labeled, recorded on the Groundwater 
Monitoring Data Sheet, and placed in a sample cooler with ice for transport to the 
laboratory. Samples are hand-delivered to the laboratory within 24 hours of collection. 
The laboratory is certified by the State of Utah for the analytical methods specified in 
Section 4.0. The samples are delivered to the laboratory within a sufficient timeframe to 
ensure that method-specific hold times are not exceeded by the laboratory for the 
specified analytes. Each sample is accompanied by a chain-of-custody form filled out at 
the time of sample collection (Appendix C2). 


3.1.8 Documentation 
An essential part of the sample collection activity is the documentation of the site 
measurements and ensuring the integrity of the sample from collection to data 
reporting. The following records and actions are taken: 







 


 


 Sample labels. Samples are labeled with the sample identification, name of the 
sampler, date and time of collection, and type of preservative (if required). The 
sample label is filled out completely and attached to each sample bottle or container 
at the time of collection. 


 Chain of custody. A chain-of-custody form accompanies the samples from the time 
of collection to completion of laboratory analysis (Appendix C2). The 
chain-of-custody record establishes the documentation necessary to trace sample 
possession from the time of collection through receipt by the analytical laboratory. 
The original form accompanies the samples to the laboratory, and copies go into the 
project file. Original forms are returned with the analytical results from the 
laboratory. If samples must be shipped to a laboratory by overnight air delivery, the 
air bill will serve as proof of custody by the courier service. 


 Sampling record. Pertinent field measurements and observations noted during 
sampling are recorded by the field technician on the Groundwater Monitoring Data 
Sheet (one for each well) and in their field notes. 


3.2 Sample Identification 
Each sample is given a unique identification consisting of the monitoring well 
identification. For example, groundwater sampled from monitoring well MW-3 is 
labeled “MW-3.” The field duplicate sample is labeled “MW-20,” and field notes verify 
from which monitoring well it was obtained. 
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4.0 Sample Analysis 


4.1 Detection Monitoring Analytes 
Groundwater samples are analyzed by a State of Utah-certified laboratory for 
constituents listed in UAC R315-308-4 using the recommended U.S. Environmental 
Protection Agency (EPA) method. The laboratory follows the procedures as described 
and identified and adjusts for potential interferences. Laboratory personnel provide 
information on the precision and accuracy of the testing and include results of QA/QC 
laboratory samples. Laboratory detection limits must be below maximum contaminant 
levels/drinking water quality standards. A list of parameters, EPA methods, required 
detection limits, and holding times is provided in Table 4-1. 


Utah Administrative Code R315-308-2(5)(d) states that analysis will be performed for the 
required constituents on unfiltered samples. Samples for metal analysis are collected 
without filtering in the field, and the laboratory is instructed to analyze unfiltered 
samples. 
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5.0 Quality Assurance/Quality Control 


A detailed QA/QC plan has been developed for sampling and analysis of the 
groundwater. The objective of the monitoring plan is to obtain high-quality, consistent 
data that may be used to establish background concentrations and track long-term 
variations and trends in the groundwater at the site. Specific QA/QC procedures have 
been developed to accomplish this objective and to identify sampling and laboratory 
analytical errors that may occur. 


5.1 Accuracy 
Accuracy is the nearness of the measurement or set of measurements to the true value. It 
is evaluated by means of a matrix spike sample analysis, where a known quantity of 
analyte is added to sample matrix. A sample identified as a field blank may not be used 
for the analysis. Spike recovery is calculated using the following equation. 


100
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where: 
 R  =  Spike Recovery 


SSR  =  Spike Sample Result 
SR  =  Sample Result 
SA  =  Spike Added 


Target recoveries of 80 to 120 percent are acceptable for most analytes (70 to 130 percent 
for arsenic, lead, selenium, and thallium). Some organic constituents have acceptable 
ranges of 60 percent to about 140 percent. If the spike recovery falls outside the specified 
range, the data will be qualified as “acceptable,” “estimated,” or “rejected.” 


5.2 Precision 
Precision is an assessment of the agreement between a set of replicate measurements 
without assumption or knowledge of the true value. Precision is evaluated by means of 
duplicate sample analysis. 


Precision is determined using the following formula: 
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where: 
RPD  =  Relative Percent Difference 
S  =  Sample Result 
D  = Duplicate Sample Result 
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Duplicate samples will have a control limit of ±20 percent for the relative percent 
difference for sample values greater than five times the laboratory detection limit (LDL). 
If the sample values are less than five times the LDL, a control limit of ± the LDL will be 
used. 


If the field duplicate analysis results for a particular analyte fall outside the control limit 
of ±20 percent or ±LDL, whichever is appropriate, the results for that analyte in all other 
samples associated with that laboratory set may be flagged as estimated. 


5.3 QA/QC Samples 


5.3.1 Field Duplicates 
A field duplicate sample is collected and submitted for analysis from one monitoring 
well during each sampling round to assess data precision. It is labeled in such a way so 
its identity as a duplicate sample is not known by the analytical laboratory. 


5.3.2 Laboratory QA/QC Samples 
The laboratory is required to provide results for two types of QA/QC samples: method 
blanks and matrix spike/matrix spike duplicates. Method blank results are required for 
each analyte listed in Table 4-1. Matrix spike/matrix spike duplicates are required for 
each metal and inorganic analyte and for a representative number of organic analytes. 


Method blanks provide verification that an analyte has not been introduced into the 
sample during laboratory handling and analysis. Matrix spike/matrix spike duplicates 
provide an indication of the laboratory accuracy and precision. 


5.3.3 Trip Blanks 
A trip blank is prepared and sealed by the analytical laboratory before the sampling 
event. Trip blanks are intended to be aqueous solutions that are as free of analytes as 
possible. 


The trip blank is transported to the sampling site and back to the laboratory without 
being opened, accompanying the sample bottles the entire time. It serves as a check on 
sample contamination originating from sample transport, shipping, and site conditions. 


The trip blank will be analyzed, if deemed necessary, to check for contamination 
originating from a source other than the site groundwater. If, for example, an 
unexpected contaminant is encountered in a groundwater sample from the site, the trip 
blank may be analyzed to rule out contamination originating from another source. The 
blank would be analyzed for the parameters listed in Table 4-1. 


5.4 Detection Limits 
The laboratory is required to meet the established detection limits given in Table 4-1 for 
each analyte. The detection limits are designed to be below the drinking water quality 
criteria. If the laboratory is unable to meet the required limit for an analyte or group of 
analytes due to characteristics of the sample, the laboratory is required to contact the 
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Landfill or their sampling representative immediately. If changes in the sampling 
protocol or established reporting limit are necessary, the Utah Department of 
Environmental Quality—Division of Solid and Hazardous Waste (DSHW) will be 
immediately notified. 


5.5 Laboratory Internal Quality Control 


5.5.1 Calibration Procedures and Frequency 
Laboratories subcontracted to perform chemical analyses are certified by the State of 
Utah for environmental analysis. As such, they follow the calibration procedures 
according to and at the minimum frequency required by the State. 


5.5.2 Internal Quality Control Checks 
The laboratory will conduct internal QC checks according to its own QA plan that is a 
part of State certification requirements. The laboratory will summarize the results of 
these QC checks and submit them with the analytical results. The QC checks and the 
laboratory performance and system audits will include the following: 


 Method blanks 
 Laboratory control samples 
 Calibration check samples 
 Replicate samples 
 Matrix-spiked samples 
 “Blind” QC samples 
 Control charts 
 Surrogate samples 
 Zero and span gases 
 Reagent QC checks 


5.5.3 Preventative Maintenance Procedures and Schedules 
Preventative maintenance procedures and schedules are followed according to 
specifications outlined in the requirements for laboratory certification by the State. 


5.5.4 Corrective Action for Laboratory Problems 
Corrective action will be initiated if analysis results are not within the precision, 
accuracy, and completeness specified in the groundwater monitoring plan. Sufficient 
quantities of samples are retained by the lab so that parameters could be reanalyzed if 
results are unacceptable and hold times have not been exceeded. In the event that hold 
times are exceeded, the QA Officer will decide whether re-sampling and re-analysis are 
required. 
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6.0 Data Analysis Plan 


6.1 Data Validation 
When the laboratory data is received, it is reviewed to assess data validity. The data 
package is checked to ensure the following: 


 Sample identifications match chain of custody and field notes and can be matched to 
sample location, date, and time. 


 Samples were analyzed by requested methods. 


 Requested limits of detection were met. 


 Samples were analyzed within holding times. 


 Analysis reporting limits are acceptable. 


 Laboratory method blank requests are included and acceptable. 


 Laboratory matrix/matrix spike duplicate results for representative analytes are 
included and acceptable. 


 Field duplicate sample results are included and acceptable. 


If potential problems or discrepancies are encountered, the laboratory will be notified 
and requested to help resolve the question. If the cause of the problem cannot be located, 
the affected data will be qualified or the affected wells will be re-sampled, depending on 
the severity of the problem. The person who validates the data will use professional 
judgment along with the general guidelines established under the EPA Contract 
Laboratory Program (EPA, 2007) to assign qualifiers to data that do not meet the 
required data quality objectives. If the data appear usable and can be combined with the 
historical data with no reservations, then no qualifier will be attached. 


If the data appear to accurately represent the presence or absence of an analyte, but the 
quantification of the analyte is in question, then a “J” will be assigned to the reported 
concentration to indicate it is an estimated quantity. An example of this might be a case 
where arsenic is reported in the sample, but arsenic recoveries in the matrix 
spike/matrix spike duplicate are very low (such as 50 percent). The person validating 
the data may judge that the reported arsenic value is useful information even if the 
result is probably too low. In this case, a “J” would appear next to the reported result in 
subsequent tabulations of the data for that well. 


If the data for an analyte appear compromised to the point where the reported result is 
not useful (such as the appearance of methylene chloride in the method blank and in a 
sample at similar concentrations), the data will receive an “R” qualifier, indicating it is 
rejected. The reported result will continue to be shown in subsequent tabulations, but 
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the “R” qualifier will alert the user not to include the result in statistical compilations, 
and so forth. 


In all cases where data receive qualifiers, an explanation of the validator’s judgment will 
be given in the report of the sampling round where the qualified data are first reported. 


6.2 Data Analysis 
The data are analyzed by the following: 


 Looking for the presence of unnaturally occurring compounds in the sample (such as 
volatile organic compounds) 


 Plotting the concentrations of naturally occurring constituents (metals and minerals) 
in each well on control charts for that well 


If unnaturally occurring compounds are reported by the laboratory, the validity of the 
results will be assessed by reviewing method blank results, raw laboratory data, the 
compound’s potential status as a common laboratory contaminant, and the reported 
concentration relative to the method detection limit. If the positive results appear 
potentially valid, the affected well will be re-sampled to verify the result. 


The relative concentrations of naturally occurring constituents will be analyzed to assess 
whether the water is impacted. Inter-well comparisons of water quality data, between 
upgradient and downgradient wells, are at times complicated by natural variations 
within the wells. This may be the situation at the Landfill. Intra-well comparisons may 
be more useful in determining groundwater quality at the site. 


Background water quality are established by reviewing a minimum of eight 
independent sampling event results from each upgradient well and a minimum of four 
independent sampling event results from each downgradient well. 


Once the background levels are established for the site wells, an appropriate statistical 
method will be selected to evaluate the sampling data from each succeeding sample 
event. The statistical method will satisfy the requirements of UAC R315-308-2(8) and 
will be reviewed and approved by the DSHW before implementation. 


6.3 Data Reporting 
Following each sampling event, a groundwater monitoring report is prepared, which 
includes the following information: 


 Description of sampling activities 


 Discussion of data validity 


 Discussion of laboratory QA/QC 
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 Presentation of water elevation measurements, groundwater flow direction, and 
hydraulic gradient 


 Presentation of field and laboratory data 
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7.0 Site Safety 


In accordance with UAC R315-308-2(4)(g), the health and safety procedures presented in 
this section are to be followed to address employee health and safety during well 
installation and groundwater monitoring at the site.  


7.1 Well Installation 
The following practices and controls are to be implemented by the party in control of 
well installation operations: 


 Only authorized or licensed personnel, based on state, territory, or country 
requirements, are permitted to operate drill rigs. Drilling subcontractors will ensure 
that each drill rig operator is qualified to safely operate the specific equipment 
through appropriate training and experience. 


 Workers should use at least Level D personal protective equipment consisting of the 
following: 


 Coveralls and long-sleeve shirt 
 Safety boots or shoes 
 Safety glasses or goggles 
 Hard hat 
 Work gloves 


 Stay clear of areas surrounding drill rigs during every startup. 


 Stay clear of the rotating augers and other rotating components of drill rigs. 


 Stay as clear as possible of all hoisting operations. Loads will not be hoisted 
overhead of personnel. 


 Do not wear loose-fitting clothing or other items such as rings or watches that could 
get caught in moving parts. Long hair should be restrained. 


 If equipment becomes electrically energized, personnel will be instructed not to 
touch any part of the equipment or attempt to touch any person who may be in 
contact with the electrical current. The utility company or appropriate party will be 
contacted to have the line de-energized before approaching the equipment. 


 Smoking around drilling operations is prohibited. 


 A daily safety briefing/meeting should be conducted with all drilling personnel to 
discuss the work planned for the day and the health and safety requirements to be 
followed. 


 The drill rig and associated equipment will be inspected each day before use to 
ensure safe operational condition. This inspection should include, at a minimum, the 
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“kill” switch, cathead, ropes, hoses, pressurized lines, operator controls, and drilling 
tools.  


 The location of underground utilities, installations, and structures will be identified 
before drilling is permitted. Utility companies and installation owners will be 
contacted for exact locations of their equipment. When the exact location cannot be 
determined, detection equipment or other acceptable means of locating the 
underground installations will be used before drilling.  


 Safe clearance distances will be maintained between overhead power lines and any 
part of the drill rig unless the power lines have been de-energized and grounded or 
where insulating barriers have been installed to prevent physical contact. To avoid 
physical contact and potential arcing from the power line to the drill rig, rigs will 
remain at least 10 feet from overhead power lines for voltage of 50 kilovolts (kV) or 
less and 10 feet plus ½ inch for every 1 kV over 50 kV in the U.S. 


 When it is difficult for the drill rig operator to maintain the safe clearance distance, a 
person will be designated to observe the clearance and warn the operator. 


 Drilling pad preparation is recommended, particularly on steep slopes or areas that 
are covered with dry, dead grass and weeds. Clean fill or gravel can be brought in to 
cover areas with surface contamination and to construct a relatively level work 
surface. Care should be taken in constructing pads if extensive cutting into existing 
slopes or surfaces is required to level the area. Areas in which extensive fill is 
required should be avoided. Compaction is recommended if significant amounts of 
fill are needed. 


 The drill rig should be leveled and stabilized with jacks and adequate cribbing 
before raising the mast and during drilling operations. Cribbing materials should be 
made from materials that are capable of supporting the weight of the rig. Care 
should be taken in muddy, soggy soils, or partially frozen areas. In addition to 
cribbing, guy wires should be used to improve stability if the rig is located on wet, 
partially frozen ground, in areas with loose, caving soil, or in an area subject to 
frequent gusty winds. 


7.2 Groundwater Monitoring 
The following practices and controls are to be implemented by those who perform 
groundwater monitoring procedures: 


 Groundwater sampling will be performed by personnel who have had 40-hour 
Hazardous Waste Operations and Emergency Response training in accordance with 
U.S. Occupational Safety and Health Administration requirements set forth in 
29 Code of Federal Regulations 1910. 


 Become familiar with the site and potential hazards before the work is performed by 
talking with the Landfill manager.  
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 Wear the appropriate personal protective equipment when sampling, including 
safety glasses, latex gloves, and steel-toed boots. It is recommended that workers use 
Level D personal protection consisting of the following: 


 Coveralls and long-sleeve shirt 
 Safety boots or shoes 
 Safety glasses or goggles 
 Latex gloves 


 Use caution when opening well lids. Wells may contain venomous spiders and 
hornet or wasp nests. 


 Use the appropriate lifting procedures when unloading equipment and sampling at 
each well. 


 Avoid sharp edges on well casings. 


 If dermal contact is made with the groundwater or acid used in sample preservation, 
wash exposed skin thoroughly with soap and water. 


 Avoid eating and drinking onsite and during sampling. 


 Use ear plugs during sampling if sampling involves a generator. 


 As stated in Section 3.1.3, purge water containing constituents exceeding primary 
drinking water quality standards will be containerized and transported to the 
appropriate disposal area. 


 Be aware of potential biological hazards including snakes, bees, ticks, other stinging 
insects, poison ivy, and poison oak. 


 Monitor headspace of wells before sampling to minimize any vapor inhalation or 
flammability/explosion hazards. Be aware of the potential for flammable gasses to 
be present in the well casing and inside the aboveground or flush-mount protective 
casing. If such conditions are suspected or have been confirmed through testing with 
a flame ionization detector, ventilate the well for at least 20 minutes, and keep 
potential ignition sources a minimum of 50 feet away from the well during sampling. 
Tools or equipment lowered into the well casing (e.g., a water level meter or 
direct-reading instrument) or used near the wellhead must be intrinsically safe. 
Maintain site control to prevent the public or other nearby workers from 
inadvertently introducing an ignition source (e.g., a lit cigarette). 
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March 3, 2014 
 
Intermountain GeoEnvironmental Services, Inc. (IGES) 
Attn:  Brett D. Mickelson, P.E. 
4153 Commerce Drive 
Salt Lake City, Utah  84107 
 
Subject: Preliminary Hydrogeologic Evaluation of Potential Landfill Location 
  Moulding Property, Rattlesnake Pass Area, Box Elder County, Utah 


For Intermountain GeoEnvironmental Services, Inc. (IGES) 
 


Dear Brett: 
 
This letter report presents our preliminary hydrogeologic evaluation of a potential 
landfill location at the Moulding Property in the Rattlesnake Pass area of Box Elder 
County, Utah.  We prepared this letter report in accordance with to our proposal dated 
February 10, 2014. 
 


OBJECTIVE AND SCOPE OF SERVICES 
 
Our overall objective is to provide hydrogeologic information to help Intermountain 
GeoEnvironmental Services, Inc. (IGES) assess the feasibility of constructing a landfill 
on the Moulding Property.  As part of our scope of work we: 
 


 Reviewed hydrogeologic reports and geologic maps of the region; 
 


 Compiled and reviewed logs of water wells;   
 


 Identified potential aquifers and aquitards, estimated the depth to groundwater 
and direction of groundwater flow; 
 


 Identified potential recharge and discharge areas; 
 


 Characterized the water quality; and  
 


 Summarized our findings in this letter report. 
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INTRODUCTION 
 
Figure 1 shows the location of the proposed landfill, which is in northern Hansel 
Valley.  Hansel Valley is a triangle-shaped valley that trends north-northeast.  The 
west side is bound by the north-northeast trending Hansel Mountains, the east side is 
bound by the north trending North Promontory Mountains and the south side is 
bound by Great Salt Lake.   
 
The North Hansel Mountains are located north of Interstate 84, northwest of the 
proposed landfill site.  Curlew Valley is located west of Hansel Valley with the Hansel 
Mountains separating the two valleys.  Blue Creek Valley is located east of Hansel 
Valley with the North Promontory Mountains separating the valleys.   
 
The Hansel Mountains have a maximum elevation of approximately 6300 feet.  The 
highest peak in the North Hansel Mountains has an elevation of approximately 5800 
feet and the North Promontory Mountains maximum elevation is approximately 7100 
feet.  In September 1984 the Great Salt Lake had an elevation of 4206 feet. The 
proposed landfill lies at an approximate elevation of 5200 feet.  
 
Precipitation around Hansel Valley ranges from about 8 inches per year near the shore 
of Great Salt Lake to 12 inches per year in the Hansel Mountains and 16 inches per 
year in the upper elevations in the North Promontory Mountains. 
 


GEOLOGY 
 
The geology and hydrologic conditions of Hansel Valley and the surrounding areas 
have been described by numerous authors.  Hood (1971) performed a hydrologic 
reconnaissance of Hansel Valley and Northern Rozel Flat.  Doelling (1980) mapped and 
evaluated the mineral resources of Box Elder County.  Robison and McCalpin (1987) 
investigated the surficial geology of Hansel Valley, focusing on Lake Bonneville 
deposits.  Hurlow and Burk (2008) evaluated the geology and groundwater conditions 
in Curlew Valley.  Other authors have performed studies in the region, but information 
contained in this report was obtained predominantly by the previously listed authors. 
 
Figure 2 shows the geology of the area around northern Hansel Valley and Figure 3 
shows a geologic cross section through the Hansel Mountains, Hansel Valley and the 
North Promontory Mountains. Table 1 provides a key to and descriptions of the 
geologic units shown on Figures 2 and 3.  Hansel Valley has a graben structure and is 
bound by faults on the east and west sides at the base of the North Promontory and 
Hansel Mountains.  The faults that bound the valley were formed by Basin and Range 
Extension, which began about 15-million years ago.  Bedrock in the North Promontory 
and Hansel Mountains consists of the Oquirrh Formation (lPPo), which is composed of 
a thick sequence of Permian and Pennsylvanian-age (approximately 320 to 250 million 
years old) rocks of marine origin.  
 
The Salt Lake Formation (Tsl) is exposed in northern Hansel Valley and Blue Creek 
Valley and consists of volcanic material that was erupted and deposited over a broad 
geographic region during Miocene-time (approximately 23 to 5 million years ago).  In 
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the vicinity, the Salt Lake Formation unconformably overlies the Oquirrh Formation 
and in some locations can be very thick (1700+ feet), but the unit is estimated to be 
approximately 400 to 500 feet thick in Hansel Valley. Not exposed at the surface, but 
observed in road cuts is a tuffaceous conglomerate that was formed by erosion and re-
deposition of the Salt Lake Formation.   
 
Basalts crop out in northern Hansel Valley and were formed by lava flows that erupted 
during Pliocene-time (5 to 2.6 million years ago).  The basalts unconformably overly 
the Oquirrh Formation, the Salt Lake Formation and the tuffaceous conglomerate.   
 
Quaternary deposits in the vicinity consist of alluvial fan, slopewash, Lake Bonneville 
and younger alluvial deposits.  Lake Bonneville deposits extend up to an elevation of 
approximately 5230 feet, which is near the approximate elevation of the proposed 
landfill site.   
 


HYDROGEOLOGY 
 
Groundwater in the Hansel Valley area is found in unconsolidated sedimentary 
deposits (valley-fill and Lake Bonneville deposits), semi-consolidated and consolidated 
volcanic rocks (Salt Lake Formation and Tertiary Basalts), and consolidated bedrock 
units (Oquirrh Group).  Groundwater originates as precipitation that falls on the 
ground surface.  Hood (1971) estimates that about 5 percent of the precipitation that 
falls on the ground surface in Box Elder County becomes groundwater.  Most 
groundwater recharge occurs at higher elevations, where annual precipitation is 
greater.  In the Hansel Valley area groundwater recharge likely occurs predominantly 
during late winter and spring, when the winter snow pack melts and 
evapotranspiration rates are low.   
 
The unconsolidated sedimentary deposits are likely recharged predominantly by 
surface water run-off that flows out of the Hansel, North Hansel and North 
Promontory Mountains and into Hansel and northern Hansel Valley where it infiltrates 
into the unconsolidated sediments at the base of the mountains and in the valley.  
Only in the wettest years would it be likely that groundwater in the unconsolidated 
deposits is recharged from direct precipitation on the valley floor.  The unconsolidated 
sedimentary deposits in the northern portion of Hansel Valley are likely only saturated 
for a short time during recharge periods.  Groundwater in this unit drains into 
underlying aquifers or is evapotranspirated.  Some recharge likely also occurs along 
the east and west side fault zones by groundwater flowing out of the consolidated 
bedrock aquifers in the Hansel, North Hansel and North Promontory Mountains into 
the valley-fill material. 
 
Groundwater in the semi-consolidated and consolidated volcanic rocks and the 
consolidated bedrock aquifers in the Hansel, North Hansel and North Promontory 
Mountains is recharged from infiltration of precipitation that falls directly on the 
geologic units.  Recharge likely predominantly occurs by infiltration of snowmelt and 
prolonged rain events during late-winter to early summer when evapotranspiration 
rates are low.   
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Groundwater in the Hansel Valley area generally flows from the mountain and upland 
areas towards the valley then southward toward Great Salt Lake.  Groundwater in 
consolidated bedrock (Oquirrh Formation and Tertiary Basalts) is transmitted through 
fractures that were formed from faulting and deformation of the bedrock.  Exposures 
of the Oquirrh Formation indicate that is highly fractured. Dissolution cavities and 
channels may exist in the subsurface.  Groundwater in semiconsolidated and 
unconsolidated (Salt Lake Formation, valley-fill and Lake Bonneville deposits) is 
transmitted through voids between sediment grains. 
 
The groundwater flow direction in the consolidated bedrock aquifers in the Hansel, 
North Hansel and North Promontory Mountains likely depends on several factors.  
Groundwater can either flow into the valleys on each side of the mountains or parallel 
to the trend of the mountain range.  Surface water divides are often viewed as 
groundwater divides, but geologic structure, lithology, dissolution features, and 
fracture orientation and density can complicate this assumption.  There is a 
component of groundwater in the bedrock aquifer in the Hansel and North Promontory 
Mountains that flows southerly parallel to the mountains as evidenced by the springs 
that discharge from bedrock at the south end of the mountain ranges near Great Salt 
Lake. 
 
Groundwater discharges from the Hansel Valley groundwater flow system through 
evapotranspiration, discharge from springs and wells, and subsurface outflow into 
Great Salt Lake.  Evapotranspiration accounts for the greatest amount of discharge, 
followed by discharge from springs and wells, and then subsurface outflow into Great 
Salt Lake. 
 
Figures 1 and 2 show the locations of and Table 2 summarizes information for selected 
wells in the area.  We obtained the information in Table 2 from Hood (1971) and from 
Well Driller’s Reports (well logs) obtained from the online database of the Utah Division 
of Water Rights (DWRi).  Copies of the well logs are retained in our records.  
 
Water level data indicates that the surface water divide between Hansel Valley and 
Blue Creek Valley to the east is also a groundwater divide.  The drainage divide trends 
along the crest of the North Promontory Mountains through Rattlesnake Pass then 
north-northwesterly toward the boundary between Townships 6 and 7 West.  In 
northern Blue Creek Valley, the water levels in wells completed in the Oquirrh 
Formation are lower in elevation than the water levels in wells completed in the Salt 
Lake Formation, suggesting that groundwater in the Salt Lake Formation is perched 
above the water level in the Oquirrh Formation and that a downward vertical hydraulic 
gradient exists between the two geologic units.  This scenario likely exists in Hansel 
Valley also. 
 


PROPOSED LANDFILL 
 
In the area of the proposed landfill, the stratigraphic sequence of geologic units (from 
the surface downward) is:  Lake Bonneville deposits, Tertiary Basalt, Salt Lake 
Formation and the Oquirrh Formation.  As shown on Figures 1 and 2, a well was 
drilled at the south end of the proposed landfill site (Well 11).  Information about Well 
11 was obtained from Hood (1971).  However, no well log was found in the DWRi 
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online database.  According to Hood (1971), Well 11 was drilled to a depth of 380 feet 
and had a static water level of 340 feet in 1928 (see Table 2).   
 
The proposed landfill site lies at the approximate elevation of the Bonneville shoreline 
(5230 feet).  Therefore, the unconsolidated deposits exposed at on the surface consist 
of near-shore Lake Bonneville deposits, which may be up to about 50 feet thick.  
Underlying the Lake Bonneville deposits is Tertiary Basalt.  This unit has been 
extremely eroded from wave action in Lake Bonneville.  The Tertiary Basalt unit has a 
residual thickness of less than about 360 feet (Hood, 1971).  Underlying the Tertiary 
Basalt is likely an unknown thickness of Salt Lake Formation, which is likely 
underlain by the Oquirrh Formation. 
 
The depth to water in the vicinity of the proposed landfill site is approximately 340 feet 
below ground surface, based on the water level in Well 11.  The primary water bearing 
aquifer in the proposed landfill area is likely sandy layers in the Salt Lake Formation, 
which underlies the Tertiary Basalt.  Fine-grained portions of the Salt Lake Formation 
likely act as aquitards and may create confining conditions in the permeable portions 
of the formation.  Where saturated, the lower part of the Tertiary Basalt may also be 
an aquifer.  Clay layers in the basalt formed by weathering and decomposition may act 
as confining layers.  The Lake Bonneville deposits are likely only saturated during 
recharge periods, but are generally not water bearing.  The underlying Oquirrh 
Formation is likely water bearing and may be under confined conditions in some 
locations.  However, the depth to this unit is unknown in the vicinity of the proposed 
landfill.  Groundwater in all of the potential aquifers in northern Hansel Valley likely 
flows in a southerly direction toward Great Salt Lake.   
 
No analytical water quality data are available for Well 11, but Doelling (1980) indicates 
that the groundwater quality in the vicinity of the proposed landfill site is good and 
ranges from 250 milligrams per liter (mg/L) to 500 mg/L total dissolved solids (TDS).  
Hood (1971) indicates that areas containing fresh groundwater (water containing ≤ 
1000 mg/L TDS)  are located in northern Hansel Valley and along a narrow strip along 
the base of the North Promontory Mountains.  Groundwater quality degrades toward 
Great Salt Lake, with TDS concentrations greater than 10,000 mg/L near the shore of 
Great Salt Lake. 
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TABLES 


 
  







Thickness
(feet)


Lacustrine Silt and Clay (Qlc); Pleistocene 0 to 50 White, pale brown, and tan, laminated to thin-bedded, fine-
grained sediment deposited by Lake Bonneville.


Lacustrine Sand and Sandy 
Alluvium (Qas) Pleistocene 0 to 100 Brown, well-sorted sand.


Lacustrine Gravel, Gravelly 
Slopewash and Valley-Fill Deposits 
(Qg)


Pleistocene 0 to 100


Cobble and pebble gravel with silt or tufa matrix. Forms bars 
and barrier beaches, and mantles steep slopes. Aslo includes 
valley-fill deposits as shown on the geologic cross section on 
Figure 3, which includes gravel, sand, silt and clay deposits of 
Quaternary age.


Tertiary Basalt (Tb) Pliocene 40 to 50 Black basalt containing plagioclase, olivine, and pyroxene in 
aphanitic matrix.


Tertiary Tuffaceous Conglomerate 
(not exposed at surface) Miocene-Pliocene NA


Brown to pink, poorly sorted, angular welded tuff, sandstone 
and limestone clasts which have been indurated by caliche, 
with a matrix of silt and clay.


Salt Lake Formation (Tsl) Miocene 400 to 500 Moderately consolidated, gray to brown air-fall tuff and 
tuffaceous sandstone.


Oqhirrh Formation, undivided (lPPo, 
lPpu) Pennsylvanian-Permian 8500


Interbedded gray, ledge-forming limestone, sandstone, brown 
to tan calcareous siltstone, sandstone and quartzite, sandy 
gray limestone, and minor black shale.


Manning Canyon Shale (MlPmc) Mississippian-
Pennsylvanian 1100 Black silty shale and green and tan very fine-grained 


quartzite.


Great Blue Formation Mississippian 1500


Chiefly dark gray, thick-bedded to massive, cherty, resistant 
limestone; some units are silty, sandy; also minor black shale, 
non-resistant calcareous sandstone and bionclastic 
limestone.


Notes:
Information is based  on Doelling (1980), Miller (1997) and Robison and McCalpin (1987).
NA means not available


DESCRIPTION OF GEOLOGIC UNITS
TABLE 1


Formation Name Geologic Age Description
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Site ID Well Name/Owner Location
Approximate 


Elevation 
(feet)


Drilled 
Depth 
(feet)


Static Water 
Level
(feet)


Screen, Perforation 
or Open Interval


(feet)
Aquifer Yield


(gpm) Water Right No. Comments


1 LDS Church S 190 W 240 NE Cor. Sec. 3, 
T 14 N, R 6 W 5110 390 340 NA Oquirrh Group 10 13-311 Well was deepend 


2 Deloris Stokes S 90 W 700 NE Cor. Sec. 9, T 
14 N, R 6 W 5145 409 390 NA Oquirrh Group 9 13-310


Well was deepend, casing and 
construction information is not 
available.


3 R. W. Tolman (B-14-6) 6dbc-1 5800 220 Dry NA Oquirrh Group 0 NA Info from Hood (1971); well log not 
available.


4 LDS Church S 100 E 2290 W4 Cor. Sec. 
12, T 14 N, R 6 W 5150 480 440 440-480 Salt Lake Formation 25 13-406


5 LDS Church N 75 W 80 E4 Cor. Sec. 12, T 
14 N, R 6W 5050 462 287 NA Salt Lake Formation 7 13-344


6 L. Reese (B-14-6) 21cba-1 5340 306 270 NA Salt Lake Formation 3 NA Info from Hood (1971); well log not 
available.


7 Doris Allen (B-14-6) 28aca-1 5285 250 230 NA Salt Lake Formation 15 NA Info from Hood (1971); well log not 
available.


8 Lynn Allen (B-14-6) 28dbc-1 5270 250 NA NA Salt Lake Formation 7 NA Info from Hood (1971); well log not 
available.


9 Dunford Weston S 1300 E 530 NW Cor. Sec. 
25, T 14 N, R 6 W 5000 500 380 20-500 Salt Lake Formation 60 13-3140


10 Lynn Allen (B-14-6) 33abb-1 5270 190 155 NA Salt Lake Formation 1 NA Info from Hood (1971); well log not 
available.


11 M. V. Francom (B-14-6) 31baa-1 5190 380 340 NA Salt Lake Formation NA NA Info from Hood (1971); well log not 
available.


12 Clark Hurd S 1600 E 1900 NW Cor. Sec. 
13, T 1 4N, R 7 W 5475 560 384 518-538 Oquirrh Group 30 13-3856 Air lift test for 3 horus, no drawdown 


reported.


13 J. W. Ward, Jr. (B-14-7) 22dcd-1 5030 485 120 NA Salt Lake Formation 400 NA Info from Hood (1971); well log not 
available.


14 D. Holmgren (B-14-7) 30dbb-1 5800 180 NA NA Oquirrh Group 0.3 NA Info from Hood (1971); well log not 
available.


15 Morton Thiokol N 2410 W 2504 SE Cor. Sec. 
1 T 13 N, R 6 W 4836 704 80 480-590, 490-505, 


520-530, 580-700 Salt Lake Formation 832 13-3416 A58380 
and 13-2147


Original owner is Wynn Henrie, well 
was rehabilitated in 1988; pump 
test for 30 hours with 357 feet of 
drawdown.


16 R.H. Stewart (B-13-6) 5bad-1 5120 370 290 NA Valley-Fill Deposits NA NA Info from Hood (1971); well log not 
available.


17 D. Compton N 1300 W 250 SE Cor. Sec. 
10 T 13 N, R 6 W 5060 390 NA 350-390 Oquirrh Group 50 13-2961


18 E. Rinderknecht (B-13-6) 18ccc-1 4840 300 300 NA Valley-Fill Deposits 0.5 NA Info from Hood (1971); well log not 
available.


19 S.O. Bernard (B-13-6) 17ccc-1 4850 470 430 NA Valley-Fill Deposits 5 NA Info from Hood (1971) and well log.


20 W.D. Holmgren (B-13-7) 2ccc-1 4920 321 90 290-321 Basalt NA NA Info from Hood (1971); well log not 
available.


21 M.B. Hansen (B-13-7) 10dcd-1 4880 279 261 NA Salt Lake Formation 2 NA Info from Hood (1971); well log not 
available.


22 M.B. Hansen (B-13-7) 10ddc 4840 268 220 249-268 Salt Lake Formation 10 NA Info from Hood (1971); well log not 
available.


23 Ross and Gay Ballard S 80 W 115 NE Cor. Sec. 14 
T 13 N, R 7 W 4840 405 200 NA Valley-Fill Deposits 6 13-371 Info from Hood (1971) and pump 


log; well log not available.


24 Wayne Campbell N 600 W 300 S4 Cor. Sec. 12, 
T 13 N, R 7 W 4870 380 240 260-360 Valley-Fill Deposits 10 13-3910


Notes:
NA means not available on well log;


SUMMARY OF SELECTED WELLS
TABLE 2
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FIGURES 







IGES
Moulding Landfill


Location Map
Figure 1


Base map:  Tremonton, Utah - Idaho (1989) USGS 30 x 60 Minute Quadrangle.
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Geologic Map
Figure 2


Base map:  Modified from Doelling (1980).
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Note:  All locations are approximate;
see Table 1 (in text) for key to and descriptions of geologic units.
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Moulding Landfill


Geologic Cross Section
Figure 3


Modified from Doelling (1980).


Note:  All locations are approximate;
see Table 1 (in text) for key to and descriptions of geologic units.
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Technical Release 55
Urban Hydrology for Small Watersheds


Runoff Curve Number and Runoff
Project:


By: Date:
Location:


Checked: Date:
Condition: Existing Comments: 


1. Runoff Curve Number


Ta
bl


e 
2-


2


Ta
bl


e 
2-


3


Ta
bl


e 
2-


4


B-sandy loam 80 29.2 2336


B-sandy loam 74 86.61 6409.14


C-clay loam or shallow sa 87 70.03 6092.61


C-clay loam or shallow sa 82 0 0


D-heavy plastic clay 93 0 0


D-heavy plastic clay 85 2.19 186.15


0


0


0


0


0


TOTALS: 188.03 15023.9


CN Weighted: 15023.9 79.901611 80
188.03


2. Runoff


ARI (Year) Duration ARI (Year) Duration ARI (Year) Duration


100 24-hr


Rainfall, P in 3.22


S in 2.5
Ia in 0.5


Runoff (Q) in 1.417318


Storm #1 Storm #2 Storm #3


(Area) = = Use CN(CNxArea)


Native Soils, Poor Ground Cover


Cultivated


Native Soils, Poor Ground Cover


Cultivated


Native Soils, Poor Ground Cover


Cultivated


Moulding Landfill


Hansel Valley, Box Elder County, UT


Soil Name and 
Hydrologic Soil Group


JAH


BDM


Cover Description


4/17/2014


4/17/2014


CN


Potential Run-on from Southeast Drainage


Area    
(acres) CNxArea







Technical Release 55
Urban Hydrology for Small Watersheds


Time of Concentration(Tc) or Travel Time (Tt)
Project:


By: Date:
Location:


Checked: Date:
Condition: Existing Comments


Sheet Flow


Segment ID East


1 Surface Description (Table 3-1) Range (natural)


2 Manning's Roughness Coefficient, n (Table 3-1) 0.13


3 Flow Length, L (Total L< 300 ft) ft 300


4 2-year, 24-hr Ranifall, P2 in 1.52


5 Land Slope ft/ft 0.27


6 Tt hr 0.1796728 0.1796728


Shallow Concentrated Flow


Segment ID East


7 Surface Description Unpaved


8 Flow Length, L ft 458


9 Land Slope ft/ft 0.1386463


10 Average Velocity, V (figure 3-1) 1.9


11 Tt hr 0.0669591 0.0669591


Channel Flow


Segment ID East


Flow Depth 2.35


Channel Side Slopes ?h:1V 4


12 Cross Section flow area, a ft2 22.09
13 Wetted Perimeter, Pw ft 10.509519
14 Hydraulic Radius, r ft 2.1019039
15 Channel Slope, s ft/ft 0.0925926


Channel Material Earth 0.02
Degree of Irregularity Minor 0.005
Relative effect of Obstruction Appreciable 0.025
Vegetation Low 0.0075
Degree of Meandering Appreciable 1.15


16 Manning's Roughness Coefficient, n 0.066125
17 Velocity, V ft/sec 11.250814
18 Flow Length, L ft 1080
19 Tt hr 0.0266647 0.0266647


20 Watershed or Subarea T c hr 0.2732966


Moulding Landfill JAH 4/17/2014


Hansel Valley, Box Elder County, UT BDM 4/17/2014


Potential Run-on from Southeast Drainage







Technical Release 55
Urban Hydrology for Small Watersheds


Graphical Peak Discharge Method
Project:


By: Date:
Location:


Checked: Date:
Condition: Existing Comments: 


1 Data


Drainage Area, Am mi2


Runoff curve number CN


Tc hr


Rainfall Distribution


Pond or Swamp Areas % of Am


Storm #1 Storm #2 Storm #3


Frequency yr 100


Duration 24-hr


3 Rainfall, P in 3.22


4 Initial Abstraction, Ia in 0.5


5 Compute Ia/P 0.15528


Tc hr 0.273297


6 Unit peak discharge, qu csm/in 610


7 Runoff, Q in 1.417318


8 Pond and Swamp Factor, Fp 1


9 Peak Discharge ft3/sec 254.0062


0.293796875


80


0.273296639


2


II


0.0


Potential Run-on from Southeast Drainage


Moulding Landfill JAH 4/17/2014


Hansel Valley, Box Elder County, UT BDM 4/17/2014







Technical Release 55
Urban Hydrology for Small Watersheds


Runoff Curve Number and Runoff
Project:


By: Date:
Location:


Checked: Date:
Condition: Existing Comments: 


1. Runoff Curve Number


Ta
bl


e 
2-


2


Ta
bl


e 
2-


3


Ta
bl


e 
2-


4


B-sandy loam 80 168.3 13464


B-sandy loam 74 210.85 15602.9


C-clay loam or shallow sa 87 28.19 2452.53


C-clay loam or shallow sa 82 0 0


D-heavy plastic clay 93 114.85 10681.05


D-heavy plastic clay 85 90.41 7684.85


0


0


0


0


0


TOTALS: 612.6 49885.33


CN Weighted: 49885.33 81.432142 82
612.6


2. Runoff


ARI (Year) Duration ARI (Year) Duration ARI (Year) Duration


100 24-hr


Rainfall, P in 3.22


S in 2.195122
Ia in 0.4390244


Runoff (Q) in 1.5541949


Storm #1 Storm #2 Storm #3


(Area) = = Use CN(CNxArea)


Native Soils, Poor Ground Cover


Cultivated


Native Soils, Poor Ground Cover


Cultivated


Native Soils, Poor Ground Cover


Cultivated


Moulding Landfill


Hansel Valley, Box Elder County, UT


Soil Name and 
Hydrologic Soil Group


JAH


BDM


Cover Description


4/17/2014


4/17/2014


CN


Potential Run-on from Southwest Drainage


Area    
(acres) CNxArea







Technical Release 55
Urban Hydrology for Small Watersheds


Time of Concentration(Tc) or Travel Time (Tt)
Project:


By: Date:
Location:


Checked: Date:
Condition: Existing Comments


Sheet Flow


Segment ID East


1 Surface Description (Table 3-1) Range (natural)


2 Manning's Roughness Coefficient, n (Table 3-1) 0.13


3 Flow Length, L (Total L< 300 ft) ft 300


4 2-year, 24-hr Ranifall, P2 in 1.52


5 Land Slope ft/ft 0.27


6 Tt hr 0.1796728 0.1796728


Shallow Concentrated Flow


Segment ID East


7 Surface Description Unpaved


8 Flow Length, L ft 458


9 Land Slope ft/ft 0.1386463


10 Average Velocity, V (figure 3-1) 1.9


11 Tt hr 0.0669591 0.0669591


Channel Flow


Segment ID East


Flow Depth 3.33


Channel Side Slopes ?h:1V 4


12 Cross Section flow area, a ft2 44.3556
13 Wetted Perimeter, Pw ft 14.892213
14 Hydraulic Radius, r ft 2.9784425
15 Channel Slope, s ft/ft 0.0925926


Channel Material Earth 0.02
Degree of Irregularity Minor 0.005
Relative effect of Obstruction Minor 0.013
Vegetation Low 0.0075
Degree of Meandering Minor 1


16 Manning's Roughness Coefficient, n 0.0455
17 Velocity, V ft/sec 20.627938
18 Flow Length, L ft 1080
19 Tt hr 0.0145434 0.0145434


20 Watershed or Subarea T c hr 0.2611753


Moulding Landfill JAH 4/17/2014


Hansel Valley, Box Elder County, UT BDM 4/17/2014


Potential Run-on from Southwest Drainage







Technical Release 55
Urban Hydrology for Small Watersheds


Graphical Peak Discharge Method
Project:


By: Date:
Location:


Checked: Date:
Condition: Existing Comments: 


1 Data


Drainage Area, Am mi2


Runoff curve number CN


Tc hr


Rainfall Distribution


Pond or Swamp Areas % of Am


Storm #1 Storm #2 Storm #3


Frequency yr 100


Duration 24-hr


3 Rainfall, P in 3.22


4 Initial Abstraction, Ia in 0.439024


5 Compute Ia/P 0.136343


Tc hr 0.261175


6 Unit peak discharge, qu csm/in 620


7 Runoff, Q in 1.554195


8 Pond and Swamp Factor, Fp 1


9 Peak Discharge ft3/sec 922.3467


0.9571875


82


0.261175285


2


II


0.0


Potential Run-on from Southwest Drainage


Moulding Landfill JAH 4/17/2014


Hansel Valley, Box Elder County, UT BDM 4/17/2014
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       Intermountain GeoEnvironmental Services Inc. 
                   4153 South 300 West Salt Lake City, Utah  84107 ~ T: (801) 270-9400 ~ F: (801) 270-9401 
                  www.igesinc.com 
 
 
 
 
 
April 8, 2014 
 
Sarah Lindsey 
Utah Division of Wildlife Resources 
1594 W. North Temple, Suite 2110 
P.O. Box 146301 
Salt Lake City, Utah 84114-6301 
sarahlindsey@utah.gov 
 
 
RE: Proposed Landfill near Snowville, UT 
 Request for Information regarding Sensitive Species 
 
 
Dear Ms. Lindsey, 
 
This letter is a formal request for information regarding sensitive species listed by the Utah 
Conservation Data Center. We are in the process of preparing a permit application for a site 
located near Snowville, Utah. The site contains approximately 230 acres and is located near Lat: 
41.921429o N, Long: -112.582959o W. I have also sent you a .shp file  that shows the 
approximate boundary of the proposed landfill. 
 
As part of the DEQ-DSHW requirements the landfill cannot be located in and “ecologically and 
scientifically significant area.” Based on our review of data available through the Utah 
Conservation Data Center it appears that the project area includes habitat that is “crucial” or 
“substantial” for several species of birds and mammals. However, among the habitats listed only 
the Sharp-tailed Grouse is listed as a “Species of Concern” by UDWR.  
 
We would appreciate your input on this site at your earliest convenience.  
 
 


Respectfully submitted, 
 
 
 
Jared Hawes, P.E. 
Project Engineer 
 
 


Cc: Scott Walker, UDWR (Northern Region) 
  











       Intermountain GeoEnvironmental Services Inc. 
                   4153 South 300 West Salt Lake City, Utah  84107 ~ T: (801) 270-9400 ~ F: (801) 270-9401 
                  www.igesinc.com 
 
 
 
 
 
April 8, 2014 
 
Northern Utah Conservation District 
Attn: Fred Selman, Chairman 
P.O. Box 175 
Salt Lake City, Utah 84337-0175 
fselman@citlink.net 
 
 
RE: Proposed Landfill near Snowville, UT 
 Request for Information regarding Farmland Designation 
 
 
Mr. Selman, 
 
This letter is a formal request for information regarding farmland designations listed by the 
USDA - NRCS. We are in the process of preparing a permit application for a site located near 
Snowville, Utah. The site contains approximately 230 acres and is located near Lat: 41.921429o 
N, Long: -112.582959o W. I have also sent you a .shp file  that shows the approximate boundary 
of the proposed landfill. 
 
As part of the Utah DEQ-DSHW requirements, the landfill cannot be located on farmland that has 
been designated as “prime or unique” Based on our review of data available through the NRCS 
Web Soil Survey it appears that the majority of the project area soils have been designated as 
“Prime if Irrigated” or as “Farmland of Statewide Importance.” It is our understanding that the 
site has never been irrigated and would therefore not be considered as “prime” by the USDA. In 
work at previous sites we have also been told that a designation as “Farmland of Statewide 
Importance” does not carry any stipulations that would prevent the land being developed as a 
landfill.  
 
We would appreciate your input on this site at your earliest convenience.  
 
 


Respectfully submitted, 
 
 
 
Jared Hawes, P.E. 
Project Engineer 
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.


Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.


Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).


Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.


The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.


Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.


The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.


Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.


The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.


Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.


Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.


The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.


Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.


Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.


While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.


Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.


After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.


Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION


Area of Interest (AOI)
Area of Interest (AOI)


Soils
Soil Map Unit Polygons


Soil Map Unit Lines


Soil Map Unit Points


Special Point Features
Blowout


Borrow Pit


Clay Spot


Closed Depression


Gravel Pit


Gravelly Spot


Landfill


Lava Flow


Marsh or swamp


Mine or Quarry


Miscellaneous Water


Perennial Water


Rock Outcrop


Saline Spot


Sandy Spot


Severely Eroded Spot


Sinkhole


Slide or Slip


Sodic Spot


Spoil Area


Stony Spot


Very Stony Spot


Wet Spot


Other


Special Line Features


Water Features
Streams and Canals


Transportation
Rails


Interstate Highways


US Routes


Major Roads


Local Roads


Background
Aerial Photography


The soil surveys that comprise your AOI were mapped at 1:20,000.


Warning: Soil Map may not be valid at this scale.


Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.


Please rely on the bar scale on each map sheet for map
measurements.


Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)


Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.


This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.


Soil Survey Area:  Box Elder County, Utah, Eastern Part
Survey Area Data:  Version 7, Dec 17, 2013


Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.


Date(s) aerial images were photographed:  Aug 14, 2010—Sep
24, 2011


The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend


Box Elder County, Utah, Eastern Part (UT602)


Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI


GcD Gemson silty clay loam, 6 to 10
percent slopes


3.5 1.6%


MKG Middle-Rock outcrop complex,
30 to 60 percent slopes


0.3 0.1%


PeB Parleys silt loam, 1 to 6 percent
slopes


102.3 44.7%


PeD Parleys silt loam, 6 to 10 percent
slopes


23.3 10.2%


RdA Red Rock silt loam, high rainfall,
0 to 3 percent slopes


99.2 43.4%


Totals for Area of Interest 228.6 100.0%


Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.


A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.


Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.
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The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.


An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.


Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.


Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.


Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.


A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.


An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.


An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.


Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Box Elder County, Utah, Eastern Part


GcD—Gemson silty clay loam, 6 to 10 percent slopes


Map Unit Setting
Elevation: 5,150 to 5,600 feet
Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 110 to 130 days


Map Unit Composition
Gemson and similar soils: 85 percent
Minor components: 15 percent


Description of Gemson


Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Alluvium and colluvium derived from basalt, limestone, and


sandstone


Properties and qualities
Slope: 6 to 10 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to


moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 20 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 10.2 inches)


Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Upland Loam (Mountain Big Sagebrush) (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)


(028AY310UT)


Typical profile
0 to 8 inches: Silty clay loam
8 to 12 inches: Silty clay loam
12 to 16 inches: Silty clay
16 to 21 inches: Clay loam
21 to 64 inches: Silty clay loam
64 to 74 inches: Silty clay loam
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Minor Components


Parleys
Percent of map unit: 5 percent


Snowville
Percent of map unit: 5 percent


Gemson
Percent of map unit: 5 percent


MKG—Middle-Rock outcrop complex, 30 to 60 percent slopes


Map Unit Setting
Elevation: 4,800 to 6,600 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 100 to 110 days


Map Unit Composition
Middle and similar soils: 50 percent
Rock outcrop: 30 percent
Minor components: 20 percent


Description of Middle


Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Alluvium and residuum derived from limestone, quartzite, and


sandstone


Properties and qualities
Slope: 30 to 60 percent
Depth to restrictive feature: 24 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately


high (0.00 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Very low (about 2.6 inches)


Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 7e
Hydrologic Soil Group: C
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Ecological site: Upland Loam (Basin Big Sagebrush) (R047XA308UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)


(028AY310UT)


Typical profile
0 to 3 inches: Cobbly loam
3 to 7 inches: Cobbly loam
7 to 12 inches: Very cobbly silt loam
12 to 19 inches: Very cobbly silt loam
19 to 28 inches: Extremely cobbly loam
28 to 38 inches: Unweathered bedrock


Minor Components


Gemson
Percent of map unit: 7 percent


Rock land
Percent of map unit: 7 percent


Sandall
Percent of map unit: 6 percent


PeB—Parleys silt loam, 1 to 6 percent slopes


Map Unit Setting
Elevation: 4,200 to 5,570 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 45 to 51 degrees F
Frost-free period: 110 to 160 days


Map Unit Composition
Parleys and similar soils: 85 percent
Minor components: 15 percent


Description of Parleys


Setting
Landform: Lake terraces, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear, concave
Across-slope shape: Linear, convex
Parent material: Lacustrine deposits and alluvium derived from sandstone,


limestone, and quartzite


Properties and qualities
Slope: 1 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to


moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
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Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 45 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 9.9 inches)


Interpretive groups
Farmland classification: Prime farmland if irrigated
Land capability classification (irrigated): 2e
Land capability (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Upland Loam (Mountain Big Sagebrush) (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)


(028AY310UT)


Typical profile
0 to 6 inches: Silt loam
6 to 11 inches: Silt loam
11 to 19 inches: Silty clay loam
19 to 34 inches: Silty clay loam
34 to 47 inches: Silty clay loam
47 to 60 inches: Loam


Minor Components


Kearns
Percent of map unit: 4 percent


Dejarnet
Percent of map unit: 4 percent


Hendricks
Percent of map unit: 4 percent


Timpanogos
Percent of map unit: 3 percent


PeD—Parleys silt loam, 6 to 10 percent slopes


Map Unit Setting
Elevation: 4,200 to 5,570 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 45 to 51 degrees F
Frost-free period: 110 to 160 days


Map Unit Composition
Parleys and similar soils: 85 percent
Minor components: 15 percent
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Description of Parleys


Setting
Landform: Lake terraces, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear, concave
Across-slope shape: Linear, convex
Parent material: Lacustrine deposits and alluvium derived from sandstone,


limestone, and quartzite


Properties and qualities
Slope: 6 to 10 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to


moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 45 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 9.9 inches)


Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Upland Loam (Mountain Big Sagebrush) (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)


(028AY310UT)


Typical profile
0 to 6 inches: Silt loam
6 to 11 inches: Silt loam
11 to 19 inches: Silty clay loam
19 to 34 inches: Silty clay loam
34 to 47 inches: Silty clay loam
47 to 60 inches: Loam


Minor Components


Sterling
Percent of map unit: 5 percent


Hendricks
Percent of map unit: 5 percent


Timpanogos
Percent of map unit: 5 percent
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RdA—Red Rock silt loam, high rainfall, 0 to 3 percent slopes


Map Unit Setting
Elevation: 4,350 to 5,400 feet
Mean annual air temperature: 50 to 52 degrees F
Frost-free period: 100 to 140 days


Map Unit Composition
Red rock and similar soils: 90 percent
Minor components: 10 percent


Description of Red Rock


Setting
Landform: Lake terraces, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear, concave
Across-slope shape: Linear, convex
Parent material: Alluvium and lacustrine deposits from limestone and sandstone


Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high


(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 11.4 inches)


Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Upland Loam (Mountain Big Sagebrush) (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)


(028AY310UT)


Typical profile
0 to 9 inches: Silt loam
9 to 17 inches: Silt loam
17 to 25 inches: Silt loam
25 to 37 inches: Silt loam
37 to 48 inches: Silt loam
48 to 84 inches: Silt loam
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Minor Components


Forsgren
Percent of map unit: 5 percent


Hendricks
Percent of map unit: 5 percent
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Soil Information for Urban Uses


Soil Reports
The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of each
unit. No aggregation of data has occurred as is done in reports in the Soil Properties
and Qualities and Suitabilities and Limitations sections.


The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.


Land Classifications


This folder contains a collection of tabular reports that present a variety of soil
groupings. The reports (tables) include all selected map units and components for
each map unit. Land classifications are specified land use and management groupings
that are assigned to soil areas because combinations of soil have similar behavior for
specified practices. Most are based on soil properties and other factors that directly
influence the specific use of the soil. Example classifications include ecological site
classification, farmland classification, irrigated and nonirrigated land capability
classification, and hydric rating.


Prime and other Important Farmlands (Moulding Landfill)


This table lists the map units in the survey area that are considered important
farmlands. Important farmlands consist of prime farmland, unique farmland, and
farmland of statewide or local importance. This list does not constitute a
recommendation for a particular land use.


In an effort to identify the extent and location of important farmlands, the Natural
Resources Conservation Service, in cooperation with other interested Federal, State,
and local government organizations, has inventoried land that can be used for the
production of the Nation's food supply.


Prime farmland is of major importance in meeting the Nation's short- and long-range
needs for food and fiber. Because the supply of high-quality farmland is limited, the
U.S. Department of Agriculture recognizes that responsible levels of government, as
well as individuals, should encourage and facilitate the wise use of our Nation's prime
farmland.
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Prime farmland, as defined by the U.S. Department of Agriculture, is land that has the
best combination of physical and chemical characteristics for producing food, feed,
forage, fiber, and oilseed crops and is available for these uses. It could be cultivated
land, pastureland, forestland, or other land, but it is not urban or built-up land or water
areas. The soil quality, growing season, and moisture supply are those needed for the
soil to economically produce sustained high yields of crops when proper management,
including water management, and acceptable farming methods are applied. In
general, prime farmland has an adequate and dependable supply of moisture from
precipitation or irrigation, a favorable temperature and growing season, acceptable
acidity or alkalinity, an acceptable salt and sodium content, and few or no rocks. The
water supply is dependable and of adequate quality. Prime farmland is permeable to
water and air. It is not excessively erodible or saturated with water for long periods,
and it either is not frequently flooded during the growing season or is protected from
flooding. Slope ranges mainly from 0 to 6 percent. More detailed information about
the criteria for prime farmland is available at the local office of the Natural Resources
Conservation Service.


For some of the soils identified in the table as prime farmland, measures that overcome
a hazard or limitation, such as flooding, wetness, and droughtiness, are needed.
Onsite evaluation is needed to determine whether or not the hazard or limitation has
been overcome by corrective measures.


A recent trend in land use in some areas has been the loss of some prime farmland
to industrial and urban uses. The loss of prime farmland to other uses puts pressure
on marginal lands, which generally are more erodible, droughty, and less productive
and cannot be easily cultivated.


Unique farmland is land other than prime farmland that is used for the production of
specific high-value food and fiber crops, such as citrus, tree nuts, olives, cranberries,
and other fruits and vegetables. It has the special combination of soil quality, growing
season, moisture supply, temperature, humidity, air drainage, elevation, and aspect
needed for the soil to economically produce sustainable high yields of these crops
when properly managed. The water supply is dependable and of adequate quality.
Nearness to markets is an additional consideration. Unique farmland is not based on
national criteria. It commonly is in areas where there is a special microclimate, such
as the wine country in California.


In some areas, land that does not meet the criteria for prime or unique farmland is
considered to be farmland of statewide importance for the production of food, feed,
fiber, forage, and oilseed crops. The criteria for defining and delineating farmland of
statewide importance are determined by the appropriate State agencies. Generally,
this land includes areas of soils that nearly meet the requirements for prime farmland
and that economically produce high yields of crops when treated and managed
according to acceptable farming methods. Some areas may produce as high a yield
as prime farmland if conditions are favorable. Farmland of statewide importance may
include tracts of land that have been designated for agriculture by State law.


In some areas that are not identified as having national or statewide importance, land
is considered to be farmland of local importance for the production of food, feed, fiber,
forage, and oilseed crops. This farmland is identified by the appropriate local agencies.
Farmland of local importance may include tracts of land that have been designated
for agriculture by local ordinance.


Report—Prime and other Important Farmlands (Moulding Landfill)
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Prime and other Important Farmlands–Box Elder County, Utah, Eastern Part


Map Symbol Map Unit Name Farmland Classification


GcD Gemson silty clay loam, 6 to 10 percent slopes Farmland of statewide importance


MKG Middle-Rock outcrop complex, 30 to 60 percent slopes Not prime farmland


PeB Parleys silt loam, 1 to 6 percent slopes Prime farmland if irrigated


PeD Parleys silt loam, 6 to 10 percent slopes Not prime farmland


RdA Red Rock silt loam, high rainfall, 0 to 3 percent slopes Farmland of statewide importance


Sanitary Facilities


This folder contains a collection of tabular reports that present soil interpretations
related to sanitary facilities. The reports (tables) include all selected map units and
components for each map unit, limiting features and interpretive ratings. Sanitary
facilities interpretations are tools designed to guide the user in site selection for the
safe disposal of sewage and solid waste. Example interpretations include septic tank
absorption fields, sewage lagoons, and sanitary landfills.


Landfills (Moulding Landfill)


This table shows the degree and kind of soil limitations that affect sanitary landfills
and daily cover for landfill. The ratings are both verbal and numerical. Rating class
terms indicate the extent to which the soils are limited by all of the soil features that
affect these uses. Not limited indicates that the soil has features that are very favorable
for the specified use. Good performance and very low maintenance can be expected.
Somewhat limited indicates that the soil has features that are moderately favorable
for the specified use. The limitations can be overcome or minimized by special
planning, design, or installation. Fair performance and moderate maintenance can be
expected. Very limited indicates that the soil has one or more features that are
unfavorable for the specified use. The limitations generally cannot be overcome
without major soil reclamation, special design, or expensive installation procedures.
Poor performance and high maintenance can be expected.


Numerical ratings in the table indicate the severity of individual limitations. The ratings
are shown as decimal fractions ranging from 0.01 to 1.00. They indicate gradations
between the point at which a soil feature has the greatest negative impact on the use
(1.00) and the point at which the soil feature is not a limitation (0.00).


A trench sanitary landfill is an area where solid waste is placed in successive layers
in an excavated trench. The waste is spread, compacted, and covered daily with a
thin layer of soil excavated at the site. When the trench is full, a final cover of soil
material at least 2 feet thick is placed over the landfill. The ratings in the table are
based on the soil properties that affect the risk of pollution, the ease of excavation,
trafficability, and revegetation. These properties include saturated hydraulic
conductivity (Ksat), depth to bedrock or a cemented pan, depth to a water table,
ponding, slope, flooding, texture, stones and boulders, highly organic layers, soil
reaction, and content of salts and sodium. Unless otherwise stated, the ratings apply
only to that part of the soil within a depth of about 6 feet. For deeper trenches, onsite
investigation may be needed.
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Hard, nonrippable bedrock, creviced bedrock, or highly permeable strata in or directly
below the proposed trench bottom can affect the ease of excavation and the hazard
of ground-water pollution. Slope affects construction of the trenches and the
movement of surface water around the landfill. It also affects the construction and
performance of roads in areas of the landfill.


Soil texture and consistence affect the ease with which the trench is dug and the ease
with which the soil can be used as daily or final cover. They determine the workability
of the soil when dry and when wet. Soils that are plastic and sticky when wet are
difficult to excavate, grade, or compact and are difficult to place as a uniformly thick
cover over a layer of refuse.


The soil material used as the final cover for a trench landfill should be suitable for
plants. It should not have excess sodium or salts and should not be too acid. The
surface layer generally has the best workability, the highest content of organic matter,
and the best potential for plants. Material from the surface layer should be stockpiled
for use as the final cover.


In an area sanitary landfill, solid waste is placed in successive layers on the surface
of the soil. The waste is spread, compacted, and covered daily with a thin layer of soil
from a source away from the site. A final cover of soil material at least 2 feet thick is
placed over the completed landfill. The ratings in the table are based on the soil
properties that affect trafficability and the risk of pollution. These properties include
flooding, Ksat, depth to a water table, ponding, slope, and depth to bedrock or a
cemented pan.


Flooding is a serious problem because it can result in pollution in areas downstream
from the landfill. If Ksat is too rapid or if fractured bedrock, a fractured cemented pan,
or the water table is close to the surface, the leachate can contaminate the water
supply. Slope is a consideration because of the extra grading required to maintain
roads in the steeper areas of the landfill. Also, leachate may flow along the surface of
the soils in the steeper areas and cause difficult seepage problems.


Daily cover for landfill is the soil material that is used to cover compacted solid waste
in an area sanitary landfill. The soil material is obtained offsite, transported to the
landfill, and spread over the waste. The ratings in the table also apply to the final cover
for a landfill. They are based on the soil properties that affect workability, the ease of
digging, and the ease of moving and spreading the material over the refuse daily
during wet and dry periods. These properties include soil texture, depth to a water
table, ponding, rock fragments, slope, depth to bedrock or a cemented pan, reaction,
and content of salts, sodium, or lime.


Loamy or silty soils that are free of large stones and excess gravel are the best cover
for a landfill. Clayey soils may be sticky and difficult to spread; sandy soils are subject
to wind erosion.


Slope affects the ease of excavation and of moving the cover material. Also, it can
influence runoff, erosion, and reclamation of the borrow area.


After soil material has been removed, the soil material remaining in the borrow area
must be thick enough over bedrock, a cemented pan, or the water table to permit
revegetation. The soil material used as the final cover for a landfill should be suitable
for plants. It should not have excess sodium, salts, or lime and should not be too acid.


Information in this table is intended for land use planning, for evaluating land use
alternatives, and for planning site investigations prior to design and construction. The
information, however, has limitations. For example, estimates and other data generally
apply only to that part of the soil between the surface and a depth of 5 to 7 feet.
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Because of the map scale, small areas of different soils may be included within the
mapped areas of a specific soil.


The information is not site specific and does not eliminate the need for onsite
investigation of the soils or for testing and analysis by personnel experienced in the
design and construction of engineering works.


Government ordinances and regulations that restrict certain land uses or impose
specific design criteria were not considered in preparing the information in this table.
Local ordinances and regulations should be considered in planning, in site selection,
and in design.


Report—Landfills (Moulding Landfill)


[Onsite investigation may be needed to validate the interpretations in this table and to
confirm the identity of the soil on a given site. The numbers in the value columns range
from 0.01 to 1.00. The larger the value, the greater the potential limitation. The table
shows only the top five limitations for any given soil. The soil may have additional
limitations]


Landfills–Box Elder County, Utah, Eastern Part


Map symbol and soil
name


Pct. of
map
unit


Trench sanitary landfill Area sanitary landfill Daily cover for landfill


Rating class and
limiting features


Value Rating class and
limiting features


Value Rating class and
limiting features


Value


GcD—Gemson silty
clay loam, 6 to 10
percent slopes


Gemson 85 Somewhat limited Somewhat limited Somewhat limited


Too clayey 0.45 Dusty 0.41 Too clayey 0.45


Dusty 0.41 Dusty 0.41


Gemson 5 Not rated Not rated Not rated


Parleys 5 Not rated Not rated Not rated


Snowville 5 Not rated Not rated Not rated


MKG—Middle-Rock
outcrop complex, 30
to 60 percent slopes


Middle 50 Very limited Very limited Very limited


Slope 1.00 Slope 1.00 Slope 1.00


Depth to bedrock 1.00 Seepage 1.00 Depth to bedrock 1.00


Seepage, bottom layer 1.00 Depth to bedrock 1.00 Large stones 0.62


Large stones 0.62 Dusty 0.25 Seepage 0.52


Dusty 0.25 Dusty 0.25


Rock outcrop 30 Not rated Not rated Not rated


Gemson 7 Not rated Not rated Not rated


Rock land 7 Not rated Not rated Not rated


Sandall 6 Not rated Not rated Not rated
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Landfills–Box Elder County, Utah, Eastern Part


Map symbol and soil
name


Pct. of
map
unit


Trench sanitary landfill Area sanitary landfill Daily cover for landfill


Rating class and
limiting features


Value Rating class and
limiting features


Value Rating class and
limiting features


Value


PeB—Parleys silt
loam, 1 to 6 percent
slopes


Parleys 85 Somewhat limited Somewhat limited Somewhat limited


Dusty 0.39 Dusty 0.39 Dusty 0.39


Too clayey 0.04 Too clayey 0.04


Dejarnet 4 Not rated Not rated Not rated


Hendricks 4 Not rated Not rated Not rated


Kearns 4 Not rated Not rated Not rated


Timpanogos 3 Not rated Not rated Not rated


PeD—Parleys silt
loam, 6 to 10 percent
slopes


Parleys 85 Somewhat limited Somewhat limited Somewhat limited


Dusty 0.39 Dusty 0.39 Dusty 0.39


Too clayey 0.04 Too clayey 0.04


Hendricks 5 Not rated Not rated Not rated


Sterling 5 Not rated Not rated Not rated


Timpanogos 5 Not rated Not rated Not rated


RdA—Red Rock silt
loam, high rainfall, 0
to 3 percent slopes


Red rock 90 Somewhat limited Somewhat limited Somewhat limited


Dusty 0.47 Dusty 0.47 Dusty 0.47


Forsgren 5 Not rated Not rated Not rated


Hendricks 5 Not rated Not rated Not rated


Custom Soil Resource Report


24







References
American Association of State Highway and Transportation Officials (AASHTO). 2004.
Standard specifications for transportation materials and methods of sampling and
testing. 24th edition.


American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.


Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of
wetlands and deep-water habitats of the United States. U.S. Fish and Wildlife Service
FWS/OBS-79/31.


Federal Register. July 13, 1994. Changes in hydric soils of the United States.


Federal Register. September 18, 2002. Hydric soils of the United States.


Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric soils
in the United States.


National Research Council. 1995. Wetlands: Characteristics and boundaries.


Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. U.S.
Department of Agriculture Handbook 18.  http://www.nrcs.usda.gov/wps/portal/nrcs/
detail/national/soils/?cid=nrcs142p2_054262


Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service,
U.S. Department of Agriculture Handbook 436.  http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/national/soils/?cid=nrcs142p2_053577


Soil Survey Staff. 2010. Keys to soil taxonomy. 11th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service.  http://www.nrcs.usda.gov/wps/
portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580


Tiner, R.W., Jr. 1985. Wetlands of Delaware. U.S. Fish and Wildlife Service and
Delaware Department of Natural Resources and Environmental Control, Wetlands
Section.


United States Army Corps of Engineers, Environmental Laboratory. 1987. Corps of
Engineers wetlands delineation manual. Waterways Experiment Station Technical
Report Y-87-1.


United States Department of Agriculture, Natural Resources Conservation Service.
National forestry manual.  http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/
landuse/forestry/pub/


United States Department of Agriculture, Natural Resources Conservation Service.
National range and pasture handbook. http://www.nrcs.usda.gov/wps/portal/nrcs/
detail/national/landuse/rangepasture/?cid=stelprdb1043084


25



http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580

http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/landuse/forestry/pub/

http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/landuse/forestry/pub/

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084





United States Department of Agriculture, Natural Resources Conservation Service.
National soil survey handbook, title 430-VI.  http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/soils/scientists/?cid=nrcs142p2_054242


United States Department of Agriculture, Natural Resources Conservation Service.
2006. Land resource regions and major land resource areas of the United States, the
Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook 296.
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?
cid=nrcs142p2_053624


United States Department of Agriculture, Soil Conservation Service. 1961. Land
capability classification. U.S. Department of Agriculture Handbook 210.  http://
www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf


Custom Soil Resource Report


26



http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf









       Intermountain GeoEnvironmental Services Inc. 
                   4153 South 300 West Salt Lake City, Utah  84107 ~ T: (801) 270-9400 ~ F: (801) 270-9401 
                  www.igesinc.com 
 
 
April 8, 2014 
 
Chris Merritt 
300 Rio Grande St. 
Salt Lake City, UT 84101 
 
 
RE: Proposed Moulding Landfill – Class I Landfill in Box Elder County  
 
Chris, 
 
IGES is in the process of applying for a permit (with the State of Utah Department of 
Environmental Quality Division of Solid and Hazardous Waste) to begin operation of a 
Class I landfill (Moulding Landfill) approximately 8 miles east of Snowville in Box Elder 
County, Utah (Lat.: 41.921429oN Long.: -112.582959oW).  Attached is a historic air 
photo showing the property and approximate location of the proposed landfill. 
 
State of Utah Solid Waste Rules (R315-302-1(2)(b)) specify that the site cannot be 
located within 1/4 mile of historic structures or properties listed or eligible to be listed in 
the State or National Register of Historic Places. The site is not located within 1/4 mile of 
any dwelling, incompatible or historic structures.  
 
There are no schools, churches, historic structures, or properties eligible to be listed in the 
State or National Register of Historic Places currently located within one-quarter mile of 
the property that is proposed to be operated as a landfill. As currently planned the landfill 
will occupy approximately 225 acres in the northwest corner of the 2,200 acres owned by 
Moulding Investments LLC.  The property proposed for development as a landfill has 
been cultivated and farmed for many years. Based on site observations and the previous 
land use it is very unlikely that any archeological sites will be located proximate to this 
project. 
 
State of Utah Solid Waste Rules, specifically Section R315-302-1(2)(f) also have 
requirements of an historic preservation survey. The State of Utah regulations state: 
 


(i) Each new facility or expansion of an existing facility shall: 
(A) Have a notice of concurrence issued by the state historic preservation officer as 


provided for in Subsection 9-8-404(3)(a)(i); or 
(B) Show that the state historic preservation officer did not respond within 30 days to 


the submittal, to the officer, of an evaluation; or 
(C) Have received a joint analysis conducted as required by Subsection 9-8-404(2). 
(ii) Each existing facility shall, for all areas of the site that have not been disturbed: 


 
(A) Have a notice of concurrence issued by the state historic preservation officer as 


provided for in Subsection 9-8-404(3)(a)(i); or 
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(B) Show that the state historic preservation officer did not respond within 30 days to 
the submittal, to the officer, of an evaluation; or 


(C) Have received a joint analysis conducted as required by Subsection 9-8-404(2). 
 
We have reviewed the requirements of the National Historic Preservation Act, 
specifically Section 106.  It is our understanding that the State of Utah has been granted 
primacy from the EPA with regard to RCRA Subtitle D (managing municipal and solid 
waste); the requirements of Section 106 do not appear to apply in this instance.  IGES 
previously contacted the State of Utah Department of Environmental Quality Division of 
Solid and Hazardous Waste (DSHW) to get clarification on the State rules pertaining to 
historic structures or properties and any additional requirements that they may have 
similar to Section 106 of the National Historic Preservation Act.  The DSHW indicated 
that the State of Utah did in fact have primacy granted by the EPA with regard to 
regulations concerning the permitting of landfills in Utah and that Section 106 was not 
applicable since this project does not have Federal funding, Federal permit requirements, 
nor is it located on Federal lands.   
 
The DSHW indicated that the DSHW requirements are; 1) have a letter from the State 
Historic Preservation Officer (SHPO) that indicates concurrence, 2) show that the SHPO 
did not respond in 30 days to the submittal requesting concurrence, or 3) have received a 
joint analysis conducted as required by Subsection 9-8-404 (2).   
 
If, in your estimation; our assessment of no potential impact to cultural resources 
associated with the project is accurate, could you please write a letter indicating your 
concurrence with this opinion to satisfy the State DSHW requirements?   
 
If you have any questions about the proposed landfill project, would like to discuss the 
project further, or disagree with our assessment, please call me at your earliest 
convenience.  
 
Respectfully submitted, 
 
 


 
Jared Hawes, P.E. 
Project Manager 
IGES, Inc. 
 
Attachment: Permit Drawing Sheet 1 (Title Sheet) 
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Custom Soil Resource Report
Map—Hydric Rating by Map Unit (Moulding Landfill)
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MAP LEGEND MAP INFORMATION


Area of Interest (AOI)
Area of Interest (AOI)


Soils
Soil Rating Polygons


Hydric (100%)


Predominantly Hydric (66
to 99%)
Partially hyrdic (33 to 65%)


Predominatly nonhydric (1
to 32%)
Nonhydric (0%)


Not rated or not available


Soil Rating Lines
Hydric (100%)


Predominantly Hydric (66
to 99%)
Partially hyrdic (33 to 65%)


Predominatly nonhydric (1
to 32%)
Nonhydric (0%)


Not rated or not available


Soil Rating Points
Hydric (100%)


Predominantly Hydric (66
to 99%)
Partially hyrdic (33 to 65%)


Predominatly nonhydric (1
to 32%)
Nonhydric (0%)


Not rated or not available


Water Features
Streams and Canals


Transportation
Rails


Interstate Highways


US Routes


Major Roads


Local Roads


Background
Aerial Photography


The soil surveys that comprise your AOI were mapped at 1:20,000.


Warning: Soil Map may not be valid at this scale.


Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.


Please rely on the bar scale on each map sheet for map
measurements.


Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)


Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.


This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.


Soil Survey Area:  Box Elder County, Utah, Eastern Part
Survey Area Data:  Version 7, Dec 17, 2013


Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.


Date(s) aerial images were photographed:  Aug 14, 2010—Sep
24, 2011


The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.


Custom Soil Resource Report
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Table—Hydric Rating by Map Unit (Moulding Landfill)


Hydric Rating by Map Unit— Summary by Map Unit — Box Elder County, Utah, Eastern Part (UT602)


Map unit symbol Map unit name Rating Acres in AOI Percent of AOI


GcD Gemson silty clay loam, 6
to 10 percent slopes


0 3.5 1.6%


MKG Middle-Rock outcrop
complex, 30 to 60
percent slopes


0 0.3 0.1%


PeB Parleys silt loam, 1 to 6
percent slopes


0 102.3 44.7%


PeD Parleys silt loam, 6 to 10
percent slopes


0 23.3 10.2%


RdA Red Rock silt loam, high
rainfall, 0 to 3 percent
slopes


0 99.2 43.4%


Totals for Area of Interest 228.6 100.0%


Rating Options—Hydric Rating by Map Unit (Moulding Landfill)


Aggregation Method:  Percent Present


Component Percent Cutoff:  None Specified


Tie-break Rule:  Lower


Custom Soil Resource Report
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SITE GROUND MOTION [IBC SECTION 1615]


Project: Moulding Landfill Number: 01877-001
Latitude = 41.921429 Date: 04/08/14
Longitude = -112.582959 By: JAH


Ss = 1.106 (g) The mapped spectral accleration for short periods [1615.1]
S1 = 0.374 (g) The mapped spectral accleration for a 1-second period


Site Class = D Table 16.15.1.1
Fa = 1.06 Table 1615.1.2(1)
Fv = 1.65 Table 1615.1.2(2)


SMS = 1.170 SMS = Fa*Ss *The maximum considered E.Q. spectral resonse accelerations
SM1 = 0.618 SM1 = Fv*S1   for short and 1-second periods [1615.1.2]


MCE/PGA = 0.468 0.4*SMS [Equation 16-42 in accordance with 1802.2.7 and 1615.2.1]


SDS = 0.780 SDS = 2/3*SMS *The design spectral response acceleration 
SD1 = 0.412 SD1 = 2/3*SM1    at short and 1-second periods


T0 = 0.106 T0 = 0.2*SD1/SDS


Ts = 0.528 Ts = SD1/SDS


T = 0.1 Time step for diagram


T Sa Sa (MCE)
(sec) (g) (g)


0 0.31 0.47
0.11 0.78 1.17
0.53 0.78 1.17
0.63 0.66 0.98
0.73 0.57 0.85
0.83 0.50 0.75
0.93 0.44 0.67
1.03 0.40 0.60
1.13 0.37 0.55
1.23 0.34 0.50
1.33 0.31 0.47
1.43 0.29 0.43
1.53 0.27 0.40
1.63 0.25 0.38
1.73 0.24 0.36
1.83 0.23 0.34
1.93 0.21 0.32
2.03 0.20 0.30
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Design Maps Summary Report


Report Title


Building Code Reference Document


Site Coordinates


Site Soil Classification


Seismic Use Group


User–Specified Input
Franklin Hill 
Mon April 14, 2014 20:10:49 UTC


2003 NEHRP Recommended Seismic Provisions 
(which utilizes USGS hazard data available in 2002) 


41.92143°N, 112.58296°W 


Site Class D – “Stiff Soil” 


I/II 


USGS–Provided Output


SS = 1.106 g SMS = 1.170 g SDS = 0.780 g


S1 = 0.374 g SM1 = 0.618 g SD1 = 0.412 g


Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the 
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge. 


Page 1 of 1Design Maps Summary Report


4/14/2014http://ehp4-earthquake.cr.usgs.gov/designmaps/us/summary.php?template=minimal&latitu...
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PSH Deaggregation on NEHRP BC rock
Franklin_Hill_R 112.583o W, 41.921 N.
Peak Horiz. Ground Accel.>=0.3454  g
Ann. Exceedance Rate .402E-03. Mean Return Time 2475  years
Mean (R,M,ε0)   6.9 km, 6.34,  0.33
Modal (R,M,ε0) =   4.9 km, 6.60, -0.02 (from peak R,M bin)
Modal (R,M,ε*) =  4.0 km, 6.60, 0 to 1 sigma  (from peak R,M,ε bin)
Binning: DeltaR 25. km, deltaM=0.2, Deltaε=1.0


200910 UPDATE


ε0 < -2


-2 < ε0 < -1


-1 < ε0 <-0.5


-0.5 < ε0 < 0


0 < ε0 < 0.5


0.5 < ε0 < 1


1 < ε0 < 2


2 < ε0 < 3


Prob. SA, PGA


<median(R,M) >median


GMT 2014 Apr 14 19:11:50 Distance (R), magnitude (M), epsilon (E0,E) deaggregation for a site on rock with average vs= 760. m/s top 30 m. USGS CGHT PSHA2008 UPDATE    Bins with lt 0.05% contrib. omitted
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2.12.12.12.1


Material Name Color
Unit Weight
(lbs/Ō3)


Strength Type
Cohesion
(psf)


Phi
(deg)


Lean CLAY 120 Mohr‐Coulomb 450 35


MSW 67.5 Mohr‐Coulomb 150 30
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Analysis Description Long Term - 3 to 1 - Static
Company IGES, IncScale 1:2500Drawn By JMG
File Name Max height 3 to 1 - long term.slimDate 4/14/2014


Project


Franklin Hill Regional Landfill


SLIDEINTERPRET 6.027
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2.72.72.72.7


Material Name Color
Unit Weight
(lbs/Ō3)


Strength Type
Cohesion
(psf)


Phi
(deg)


Lean CLAY 120 Mohr‐Coulomb 450 35


MSW 67.5 Mohr‐Coulomb 150 30
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Analysis Description Long Term - 4 to 1 - Static
Company IGES, IncScale 1:2500Drawn By JMG
File Name Max height 4 to 1 - long term.slimDate 4/14/2014


Project


Franklin Hill Regional Landfill


SLIDEINTERPRET 6.027
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1.11.11.11.1


Material Name Color
Unit Weight
(lbs/Ō3)


Strength Type
Cohesion
(psf)


Phi
(deg)


Lean CLAY 120 Mohr‐Coulomb 450 35


MSW 67.5 Mohr‐Coulomb 120 24


4
1
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Analysis Description Long Term - 4 to 1 - Pseudostatic
Company IGES, IncScale 1:2500Drawn By JMG
File Name Max height 4 to 1 - long term - Pseudostatic.slimDate 4/14/2014


Project


Franklin Hill Regional Landfill


SLIDEINTERPRET 6.027
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Analysis Description Long Term - 4 to 1 - Pseudostatic
Company IGES, IncScaleDrawn By JMG
File Name Max height 4 to 1 - long term - Pseudostatic.slimDate 4/14/2014


Project


Franklin Hill Regional Landfill
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Simplified Seismic Slope Displacement
after Bray et al. (1998) and referenced in SCEC (2002) with sliding length modification option suggested by Rathje & Bray (2006) unpublished


Project: Franklin Hill Regional
Number: 01877-001


Model:


Fi
na


l C
ov


er


Mw = 6.6
MHA (g) = 0.47
r (km) = 4
 (D5-95)med, (sec) = 9.87
Slope deformation analysis
Shear wave velocity, Vs (ft/sec) = 700
Maximum vertical distance, H (ft) = 62
Yield acceleration, ky (g) = 0.242
Period of sliding mass, Ts (sec) = 0.35
Mean period of eq, Tm (sec) = 0.470
Ts/Tm = 0.755
MHEA/(MHAr*NRF)mean = 0.668
Bray et al. (1998) 
MHEA or MHEA red. = Kmax = 0.21
Ky/Kmax = 1.17
Norm. disp. (mm/sec) = 0.06
U median (mm) = 0.13
U median (cm) = 0.01
U median (in.) = 0.00


Fault name/ID = West Cache fault zone, 
Clarkston section/2521a


Reference:
Bray et al. (1998). "Simplified seismic design procedures for geosynthetic-lined solid-waste landfills" Geotynthetics International Vol. 5, NO.1-2


SCEC (2002). Recommended procedures for implementation of analyzing and mitigating landslide hazards in California
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Infininte Slope Yield Acceleration Determination


Project: Franklin Hill Regional
Number: 01877-001


Model:


M
ul


ch
/s


oi
l i


nt
er


fa
ce


So
il/


dr
ai


n 
ne


t i
nt


er
fa


ce


D
ra


in
 n


et
/H


D
PE


 
in


te
rf


ac
e


H
D


PE
/G


C
L 


in
te


rf
ac


e


G
C


L


G
C


L/
so


il 
in


te
rf


ac
e


To
ta


l c
ov


er
/M


SW
 


in
te


rf
ac


e


Thickness, H  (ft) = 0.52 2.05 2.07 2.08 2.09 2.11 3.65
Unit weight,   (pcf) = 65.0 102.5 101.3 101.2 100.6 100.4 106.3
Friction angle,   (deg) = 25.0 30.0 25.0 25.0 34.0 30.0 24.0
Cohesion intercept, c  (psf) = 150.0 100.0 60.0 60.0 120.0 100.0 120.0
Slope angle,   (deg) = 14.0 14.0 14.0 14.0 14.0 14.0 14.0
Static factor of safety, FS = 20.726 4.332 3.081 3.077 5.123 4.316 3.096


Yield acceleration, k y  (g) = 4.417 0.728 0.466 0.465 0.882 0.724 0.471
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Simplified Seismic Slope Displacement
after Bray et al. (1998) and referenced in SCEC (2002) with sliding length modification option suggested by Rathje & Bray (2006) unpublished


Project: Franklin Hill Regional
Number: 01877-001


Model:
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Mw = 6.6 6.6 6.6 6.6 6.6 6.6 6.6
MHA (g) = 0.47 0.47 0.47 0.47 0.47 0.47 0.47
r (km) = 4 4 4 4 4 4 4
 (D5-95)med, (sec) = 9.87 9.87 9.87 9.87 9.87 9.87 9.87
Slope deformation analysis
Shear wave velocity, Vs (ft/sec) = 700 700 700 700 700 700 700
Maximum vertical distance, H (ft) = 0.52 2.05 2.07 2.08 2.09 2.11 3.65
Yield acceleration, ky (g) = 4.417 0.728 0.466 0.465 0.882 0.724 0.471
Period of sliding mass, Ts (sec) = 0 0.01 0.01 0.01 0.01 0.01 0.02
Mean period of eq, Tm (sec) = 0.470 0.470 0.470 0.470 0.470 0.470 0.470
Ts/Tm = 0.006 0.025 0.025 0.025 0.025 0.026 0.044
MHEA/(MHAr*NRF)mean = 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Bray et al. (1998) 
MHEA or MHEA red. = Kmax = 0.31 0.31 0.31 0.31 0.31 0.31 0.31
Ky/Kmax = 14.3 2.35 1.51 1.5 2.85 2.34 1.53
Norm. disp. (mm/sec) = 0 0 0 0 0 0 0
U median (mm) = 0.00 0.00 0.01 0.01 0.00 0.00 0.01
U median (cm) = 0.00 0.00 0.00 0.00 0.00 0.00 0.00
U median (in.) = 0.00 0.00 0.00 0.00 0.00 0.00 0.00


Fault name/ID = North Promontory Fault, No. 
2361


Reference:
Bray et al. (1998). "Simplified seismic design procedures for geosynthetic-lined solid-waste landfills" Geotynthetics International Vol. 5, NO.1-2


SCEC (2002). Recommended procedures for implementation of analyzing and mitigating landslide hazards in California
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CLOSURE COSTS 
Section 1.0 - Engineering


APPROXIMATE CLOSURE AREA = 435,600
Item Description Unit Measure Cost/Unit No. Units Total Cost


1.1 Topographic Survey LS $2,500 0 $0
1.2 Boundary Survey for Closure NA
1.3 Site Evaluation LS $2,500 0 $0
1.4 Development of Plans LS $15,000 1 $15,000
1.5 Contract Administration - (Bidding 


and Award) LA $1,500 1 $1,500
1.6 Administrative Costs - (Certification of 


Final Cover and Closure Notice) LS $10,000 0 $0
1.7 Project Management - (Construction 


Observation and Testing) LS $15,000 1 $15,000
1.8 Monitor Well Consultant Cost NA $0
1.9 Other Environmental Permit Costs NA $0


Engineering Subtotal $31,500


Section 2.0 - Construction
Item Description Unit Measure Cost/Unit No. Units Total Cost


2.1 Final Cover System


2.1.1 Site Preparation/ Site Regrading ACRE $1,500 10.0 $15,000
2.1.2 Gas Collection Layer/Pipes NA $0
2.1.3 Low permeability Layer (Soil - If Applicable)


a      Soil Purchase NA $0
b      Soil Processing (load) CY $1.00 0 $0
c      Soil Transportation CY $2.00 0 $0
d      Soil Placement CY $1.00 0 $0
e      Soil Amendment (compact) CY $7.00 0 $0


2.1.4 Low permeability Layer (Synthetic - If Applicable) 
a      Geotextile SF $0.12 $0
b      GCL SF $0.46 435,600 $200,376
c      Geomembrane SF $0.54 435,600 $235,224


2.1.5 Drainage Layer (Soil - If Applicable)
a      Geotextile NA $0
b      Sand/Gravel NA $0


2.1.6 Drainage Layer (Synthetic - If Applicable)
a      Geotextile NA $0
b      Geonet/Geocomposite NA $0.47 435,600 $204,732


2.1.7 Erosion Protection Soil Layer
a      Soil Purchase NA $0
b      Soil Processing (load) CY $1.00 24,200 $24,200
c      Soil Transportation CY $2.00 24,200 $48,400
d      Soil Placement CY $1.00 24,200 $24,200
e      Soil Amendment (compact) CY $0


2.1.8 Topsiol Layer
a      Soil Purchase NA $0
b      Soil Processing (load) CY $1.00 8,067 $8,067
c      Soil Transportation CY $2.00 8,067 $16,133
d      Soil Placement CY $1.00 8,067 $8,067
e      Soil Amendment NA $0


2.1.9 Revegetation
a      Seeding ACRE $1,200 10.0 $12,000
b      Fertilizing ACRE $500 10.0 $5,000
c      Mulch ACRE $200 10.0 $2,000
d      Tacifier ACRE $200 10.0 $2,000


2.2 Stormwater Protection Structures
a      Culverts EA $1,500 0 $0
b      Pipes EA 0 $0
c      Ditches/Berms FT $5 1,000 $5,000
d      Detention Basins NA $0


2.3 Gas Collection System
a      Design NA $0
b      Additional Equipment / Installation NA $0


2.4 Leachate Collection System
a      Design NA $0
b      Additional Equipment / Installation NA $0


2.5 Groundwater Monitoring System
a      Monitor Well Installation NA $0
b      Monitor Well Abandonment NA $0


2.6 Site Security
a      Lighting, signs, etc… NA $0
b      Fencing and Gates NA $0


2.7 Miscellaneous
a      Performance Bonds LS $10,000 0 $0
b      Contract/Legal fees LS $5,000 0 $0


Construction Subtotal $810,399


LS - LUMP SUM Total $841,899
NA - NOT APPLICABLE 10% Contingency $84,190
EA - EACH Subtotal Closure Cost $926,089
CY - CUBIC YARD
FT - FEET


Typical Closure







CLOSURE COSTS 
Section 1.0 - Engineering


APPROXIMATE CLOSURE AREA = 871,200
Item Description Unit Measure Cost/Unit No. Units Total Cost


1.1 Topographic Survey LS $5,000 1 $5,000
1.2 Boundary Survey for Closure NA $5,000 1 $5,000
1.3 Site Evaluation LS $5,000 1 $5,000
1.4 Development of Plans LS $25,000 1 $25,000
1.5 Contract Administration - (Bidding 


and Award) LA $1,500 1 $1,500
1.6


Administrative Costs - (Certification 
of Final Cover and Closure Notice) LS $5,000 1 $5,000


1.7
Project Management - (Construction 
Observation and Testing) LS $20,000 1 $20,000


1.8 Monitor Well Consultant Cost NA $0
1.9 Other Environmental Permit Costs NA $0


Engineering Subtotal $66,500


Section 2.0 - Construction
Item Description Unit Measure Cost/Unit No. Units Total Cost


2.1 Final Cover System


2.1.1 Site Preparation/ Site Regrading ACRE $1,500 20.0 $30,000
2.1.2 Gas Collection Layer/Pipes NA $0
2.1.3 Low permeability Layer (Soil - If Applicable)


a      Soil Purchase NA $0
b      Soil Processing (load) CY $1.00 0 $0
c      Soil Transportation CY $2.00 0 $0
d      Soil Placement CY $1.00 0 $0
e      Soil Amendment (compact) CY $7.00 0 $0


2.1.4 Low permeability Layer (Synthetic - If Applicable) 
a      Geotextile SF $0.12 $0
b      GCL SF $0.46 871,200 $400,752


c
     Geomembrane 
(HDPE,PVC,LLDPE,etc…) SF $0.54 871,200 $470,448


2.1.5 Drainage Layer (Soil - If Applicable)
a      Geotextile NA $0
b      Sand/Gravel NA $0


2.1.6 Drainage Layer (Synthetic - If Applicable)
a      Geotextile NA $0
b      Geonet/Geocomposite NA $0.47 871,200 $409,464


2.1.7 Erosion Protection Soil Layer
a      Soil Purchase NA $0
b      Soil Processing (load) CY $1.00 48,400 $48,400
c      Soil Transportation CY $2.00 48,400 $96,800
d      Soil Placement CY $1.00 48,400 $48,400
e      Soil Amendment (compact) CY $0


2.1.8 Topsiol Layer
a      Soil Purchase NA $0
b      Soil Processing (load) CY $1.00 16,133 $16,133
c      Soil Transportation CY $2.00 16,133 $32,267
d      Soil Placement CY $1.00 16,133 $16,133
e      Soil Amendment NA $0


2.1.9 Revegetation
a      Seeding ACRE $1,200 20.0 $24,000
b      Fertilizing ACRE $500 20.0 $10,000
c      Mulch ACRE $200 20.0 $4,000
d      Tacifier ACRE $200 20.0 $4,000


2.2 Stormwater Protection Structures
a      Culverts EA $1,500 0 $0
b      Pipes EA 0 $0
c      Ditches/Berms FT $5 5,000 $25,000
d      Detention Basins NA $0


2.3 Gas Collection System
a      Design NA $0
b      Additional Equipment / Installation NA $0


2.4 Leachate Collection System
a      Design NA $0
b      Additional Equipment / Installation NA $0


2.5 Groundwater Monitoring System
a      Monitor Well Installation NA $0
b      Monitor Well Abandonment NA $0


2.6 Site Security
a      Lighting, signs, etc… NA $0
b      Fencing and Gates NA $0


2.7 Miscellaneous
a      Performance Bonds LS $0 0 $0
b      Contract/Legal fees LS $0 0 $0


Construction Subtotal $1,635,797


LS - LUMP SUM Total $1,702,297
NA - NOT APPLICABLE 10% Contingency $170,230
EA - EACH Subtotal Closure Cost $1,872,527
CY - CUBIC YARD
FT - FEET


Worst Case Closure


CLOSURE NOW







POST-CLOSURE COSTS (30 YEARS)


Section 1.0 - Engineering
Item Description Unit Measure Cost/Unit No. Units Total Cost


1.1 Post-Closure Plan LS $5,000 1 $5,000
1.2


Annual Report (including results from gas, 
leachate, and ground water sampling - details 
of maintenance performed) LS $5,000 30 $150,000


a      Semiannual Site Inspections LS $400 60 $24,000
b      Plan Update LS $200 30 $6,000


Engineering Subtotal $185,000


Section 2.0 - Gas Collection System - Sampling
Item Description Unit Measure Cost/Unit No. Units Total Cost


2.1 Sample Collection LS $250 120 $30,000
2.2 Sample Analysis NA $0
2.3 Report (Part of Annual Report)


Gas Collection System - Sampling Subtotal $30,000


Section 3.0 - Leachate Collection System - Sampling
Item Description Unit Measure Cost/Unit No. Units Total Cost


2.1 Sample Collection LS $400 120 $48,000
2.2 Sample Analysis LS $1,200 120 $144,000
2.3 Report (Part of Annual Report) NA


Leachate Collection System - Sampling Subtotal $192,000


Section 4.0 - Ground Water Monitoring System - Sampling
Item Description Unit Measure Cost/Unit No. Units Total Cost


3.1 Sample Collection LS $1,200 60 $72,000
3.2 Sample Analysis LS $7,000 60 $420,000
3.3 Report (Part of Annual Report)


Ground Water Collection System - Sampling Subtotal $492,000


Section 5.0 - Facility Operations and Maintenance
Item Description Unit Measure Cost/Unit No. Units Total Cost


4.1 Cover
a      Soil Replacement LS $1,000 30 $30,000
b      Vegetation/Reseeding LS $500 30 $15,000


4.2 Storm Water Protection Structures
a      Ditch and Culvert Maintenance LS $500 30 $15,000
b      Berm and Basin Maintenance LS $500 30 $15,000


4.3 Gas Collection System
a      System Operation NA 30 $0
b      System Repair LS $200 30 $6,000


4.4 Leachate Collection System
a      System Operation LS $0 30 $0
b      System Repair LS $500 30 $15,000


4.5 Ground Water Monitoring System
a      System Operation NA 30 $0
b      System Repair LS $500 30 $15,000


4.6 Site Security
a      Lighting, signs, etc… LS $500 30 $15,000
b      Fencing and Gates LS $500 30 $15,000


4.7 Miscellaneous
a
b


Facility Operations and Maintenance Subtotal $141,000


Total $1,040,000
10% Contingency $104,000


Total Post-Closure Cost $1,144,000
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