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INTRODUCTION 

This document presents an application to obtain a permit to operate solid waste disposal 

facilities approximately 5 miles north of Clarkston in Cache County. Property for the 

proposed facility (North Valley Landfill) is owned by the City of Logan Corporation (Logan 

City) and once permitted will be operated by Logan City. The North Valley Landfill is 

intended to be a replacement landfill for the existing Logan City Class I Landfill (Logan 

Sanitary Landfill) located approximately 1.8 miles west of the center of Logan City on 200 

North. 

The North Valley Landfill (NVL) is intended to take waste from a transfer station that will be 

owned and operated by Logan City. The transfer station is currently being designed with 

construction anticipated to take place concurrently with the development of the NVL. The 

transfer station will be located next to the current Logan City Landfill. Specific access routes 

from the transfer station to the NVL have not been finalized at this time. 

Access to the NVL will be restricted to Logan City employees and Logan City collection 

vehicles only; the facility will have limited accessibility to the public (occasional special 

waste deliveries only). Collection of municipal solid waste (MSW) will continue as it is 

currently being performed by Logan City with MSW being delivered to the fransfer station 

once it is operational. MSW will be processed at the transfer station and loaded into transfer 

trucks for delivery to the NVL. Active areas of the NVL will be entirely fenced with transfer 

trucks accessing the site through a locking gate. Occasionally or at least once a week MSW 

collection trucks operating in the northwest area of Cache County will haul MSW directly to 

the NVL bypassing the transfer station for hauling efficiency. A truck scale will be installed at 

the NVL to weigh the collection trucks that haul directly to the landfill with all transfer trucks 

being weighed prior to departure from the transfer station. 

The 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 duplicates the standard form outlining general data pertaining to the 

proposed landfill site. 

Part II 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 



PERMIT APPLICATION TO 
OPERATE A CLASS I LANDFILL 

North Valley Landfill 
Cache Valley, Utah 

PART I - GENERAL DATA 



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 IQ.̂ O West Fax (8011.536-0222 
Salt UkeCi l j , Ulah 84114-4880 Sail Lake City. Utah 84116 www.dcq.ulah.gov 

APPLICATION FOR A PERMIT TO OPERATE A CLASS 1 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. Part 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 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 application is determined to be complete, submittal of two copies of the complete application will be 
required.) 

(Rev. 3/2010) 



Utah Class I and V Landfill Permit Application Form 

Part I General Information APPLICANT: PLEASE COMPLETE ALL SECTIONS. 

/. Landfill Type • 
Class I 
Class V 

//. Application Type New Application 
• Renewal Application 

D Facility Expansion 
D Modification 

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

///. Facility Name and Location 
Legal Name of Facility 
North ValleyLandfill 
Site Address (street or directions to site) 
14200 Stink Creek Road 

County 
Cache 

City North ofClarkston Zip Code 84305 Telephone TBD 

Township 15 N Range 2 W Section(s) 34,35 Quarter/Quarter Section S W Quarter Section S E 

Main Gate Latitude degrees 41 minutes 59 seconds 24 Longitude degrees 112 minutes 3 seconds 7 

IV. Facility Owner(s) Information 
Legal Name of Facility Owner 
Logan City 
Address (mailing) 
290 N100W 

City Logan State UT Zip Code 84321 Telephone (435)716-9000 

V. Facility Operator(s) Information 
Legal Name of Facility Operator 
pgan City 

Iress (mailing) 
€ N 100 W 

City Logan State U T Zip Code 84321 Telephone (435)716-9000 

W. Property Owner(s) information 
Legal Name of Property Owner 
Logan City 
Address (mailing) 
290 N100W 

City Logan State U T Zip Code 84321 Telephone (435)716-9000 

VII. Contact Information 

Owner Contact Issa Hamud Title Environmental Director 
Address (mailing) 
450 N1000W 
City Logan State UT Zip Code 84321 Telephone (435)716-9752 

Email Address issa.hamud(gloganutah.org Alternative Telephone (cell or other) (435)716-9755 

Operator Contact Issa Hamud Title Environmental Director 
Address (mailing) 
450 N1000W 
City Logan State UT Zip Code 84321 Telephone (435)716-9752 

Email Address issa.hamud@loganutah.org Alternative Telephone (cell or other) -4357169755 

Property Owner Contact ISSa Hamud Title Environmental Director 
^Klress (mailing) 
• i o N 1000 W 

City Logan State UT Zip Code 84321 Telephone (435)716-9752 



Utah Class I and V Landfill Permit Application Form 

Iff / General Information (Continued) 
W//. Was te T y p e s (check all that apply) IX. FaciHty Area 
• All non-hazardous solid waste (see RSI 6-315-7(3) for PCB special 
requirements) OR the following specirtc waste types: 
Waste Type Combined Disposal Unit 

Municipal Waste 
Construction & Demolition 
Industrial 
Incinerator Ash 
Animals 

• Asbestos 
PCB's (R315.315.7(3) only) 
Other . 

• 
• 

• 
• 

• 
• 
• 
• 

• 
• o 

Monofiit Unit 

• 
• 
• 
• 
• 
• 

Facility Area .532. 

Disposal Area .133. 

Design Capacity 

Years B l 

Cubic Yards 26,700,000. 

Tons .14.950.000. 

acres 

acres 

X. Fee and Application Documents 

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

IS Facility Map or Maps iSl 
^ Ground Water Report IS 

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. 
Title 

Address 

Dale 

Name typed or prirned 
tative (if applicable) Title Date 

Address 

Name typed or prliro 
inahfi^orAuthorized Operator Representative (if applicable) TiUe Date 

Address 

Name typed or printed 

Email Address lssa.Hamud@loganutah.org Alternative Telephone (cell or other) 435.881.5339 



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 So//'d Wasfe 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 Rules R315-
302, R315-303, R315-308, R315-309, and R315-315 of the Utati Solid Waste Permitting and 
Management Rules and the Utah Solid and Hazardous Waste Act (UCA 19-6-101 through 123). 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 Utati 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 vww.hazardouswaste.utah.gov. Guidance documents can be found at the solid waste section 
portion of the web page. 

When the application is determined to be complete, the original complete application and one copy of the 
complete application are required along with an electronic copy. 

Part II Application Ctiecldist 

/. Facility General information 
Description of Item Location In 

Document 

la. Information Required - All Class 1 and V Landfills 

Completed Part 1 General information Form (See form above) Parti 

General description of the facility (R315-310-3(1 )(b)) Part 1 - Introduction 

Legal description of property (R315-310-3(1 )(c)) 
Part II, Sec. 2.1 and 

Appendix B 

Proof of ownership, lease agreement, or other mechanism (R315-310-3(1 )(c)) 
Part II, Sec. 2.2 and 

Appendix B 

Area served,by the facility including population (R315-310-3(1 )(d)) Part 11, Sec. 1.3 

If the permit application is for a class 1 landfill a demonstration that the landfill is 
not a commercial facility 

Part 11, Sec 1.3 

Waste type and anticipated daily volume (R315-310-3(1)(d)) 
Part 11 Sec. 3 and 

Part III sec. 3.2 
lb. Information Required - All New Or Laterally Expanding Class 1 

and V Landfills 
Intended schedule of construction (R315-302-2(2)(a)) Part II Sec. 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 

Page 1 of 5 



Utah Class I and V Permit Application Checklist 

/. Facility General Information 
Description of Item Location In 

Document 
Name of the local government with jurisdiction over the facility site (R315-310-

3(2)(iii)) 
Part II Sec. 1.2 

Ic. Location Standards - All New Or Laterally Expanding Class 1 
and V Landfills (R315-302-1) 

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

Part III, Section 3.1.1 

Land use compatibility (R315-302-1 (2)(a)) 

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

Appendix A, 
Appendix K 

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

Part III, sec. 3.1.1 
Appendix K 

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

Appendix K 

Geology (R315-302-1 (2)(b)) 

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

Appendix J 

Maps showing site soils 
Appendix K, 

Appendix J 

Surface water (R315-302-1 (2)(c)) 

Magnitude of 24 hour 25 year and 100 year storm events Part III, sec 3.5 

Average annual rainfall Part 111, sec 3.5 

Maximum elevation of flood waters proximate to the facility n/a 

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

n/a 

Wetlands (R315-302-1 (2)(d)) Appendix K 

Ground water (R315-302-1 (2)(e)) Appendix A, F 

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

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)) 

Part 11, sec 3.2 and 
3.11 

Appendix E 

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 11, sec 3.3 & sec 
3.13 

Appendix E, F,H, 1 

Contingency plans in the event of a fire or explosion (R315-302-2(2)(d)) 
Part II, sec 3.5.1, 

3.5.2 & 3.5.3 

Corrective acfion programs to be initiated if ground water is contaminated (R315-
302-2(2 )(e)) 

Part 11, sec 3.5.5 

Contingency plans for other releases, e.g. explosive gases or failure of run-off 
collecfion system (R315-302-2(2)(f)) 

Part 11, sec 3.5.2 and 
3.5.4 

Page 2 of 5 



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 11, sec 3.8.4 

Plan for litter control and collection (R315-302-2(2)(h)) Part 11, sec 3.8.5 

Description of maintenance of installed equipment (R315-302-2(2)(i)) Part 11, sec 3.7 

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

Part II, sec 3.3 

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

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

Appendix E 

A general training plan for site operafions (R315-302-2(2)(o)) Part 11, sec 3.10 

Any recycling programs planned at the facility (R315-303-4(6)) Part 11, sec 3.9 

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

Procedures for the handling of special wastes (R315-315) Part 11, sec 3.2.4 

Plans and operafion procedures to minimize liquids (R315-303-3(1)) Part 11, sec 3.2 

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

Part II, sec 3.1. 3.2 
Part II, sec 1 
Part 11, sec 3.5.1 
Part 11, sec 3.8 

Any other site specific information pertaining to the plan of operation required by 
the Executive Secretary (R315-302-2(2)(p)) 

n/a 

le. Special Requirements - New Or Laterally Expanding Class V 
Landfill (R315-310-3(2)) 

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)) 

n/a 

Approval from the local government within which the solid waste facility sits n/a 

II Facility Teclinical Information 
Description of Item Location In 

Document 
//a. Maps - All Class 1 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 bon-ow 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 utilifies and structures within one-fourth 
mile of the site; and the direction of the prevailing winds (R315-310-
4(2)(a)(ii)) 

Appendix A 

lib. Geohydrological Assessment - All Class 1 and V Landfills 
(R315-310-4(2)(b)) 

Page 3 of 5 



Utah Class I and V Permit Application Checklist 

// Facility Technical Information 
Description of Item Locafion In 

Document 

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

Part III, sec 2.1 
Part III, sec 2.1.2 

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

Part 111, sec 2, 
Appendix K 

Depth to ground water (R315-310-4(2)(b)(iii)) 
Part ill, sec 2.5 
Appendix A: Shts 4-5 

Direcfion and flow rate of ground water (R315-310-4(2)(b)(iv)) 
Appendix A, Shts 4-5, 

Appendix F 

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

Part Ml, sec 2.4 
Appendix L 

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)) 

Part III, sec 2.4 
Appendix L 

Idenfificafion and descripfion of all surface waters on-site and within one mile of 
the facility boundary (R315-310-4(2)(b)(vii)) 

Part 111, sec 2.3 

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

Part 111, sec 2.5 
Appendix F 

Ground Water Monitoring (R315-303-3(7)(b) and R315-308) 
Part 111, sec 2.5 
Appendix F 

Statistical method to be used (R315-308-2(8)) n/a 

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

lie. Engineering Report - Plans, Specifications, And Calculations -
All Class 1 and V Landfills 

Documentation that the facility will meet all of the performance standards of R315-
303-2 

Part Ml, sec 3.4 

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

Appendix G 

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

Part III, sec 3.2; 
Appendix N 

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)) 

Part Ml, sec 3.3.4 
Appendix A 

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

Part Ml, sec 3.4.3 

Equipment requirements and availability (R315-310-4(2)(c)(iii)) Part 11, sec 1.5 

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

Part III, sec 3.3.3 

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

Page 4 of 5 



Utah Class I and V Permit Application Checklist 

// Facility Technical Information 
Description of Item Locafion In 

Document 

Leachate collection, treatment, and disposal and documentafion 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)) 

Part Ml, sec 3.4.3 

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 Ml, sec 3.4.1 
Appendix F 

Landfill gas monitoring and control plan that meets the requirements of 
Subsecfion R315-303-3(5) (R315-310-4(2)(c)(vii)) Part 111, sec 3.4.4 

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

Part III, sec 3.1.2.3 
Appendix M 

Design and locafion of run-on and run-off control systems (R315-310-4(2)(c)(viii)) Part 111, sec 3.5 

lid. Closure Plan-All Class 1 and V Landfills (R315-310-3(1 )(h)) 
Closure Plan (R315-302-3(2) and (3)) Part 111, sec 4 
Closure schedule (R315-310-4(2)(d)(i)) Part Ml, sec 4.3.1 
Design of final cover (R315-303-3(4) and R315-310-4(2)(c)(iii)) Part Ml, sec 3.1.2.3 
Capacity of site in volume and tonnage (R315-310-4(2)(d)(ii)) Parti 

Final inspection by regulatory agencies (R315-310-4(2)(d)(iii)) Part Ml, sec 4.4.5 

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

Post-Closure Plan (R315-302-3(5) and (6)) Part Ml, sec 5 

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

Changes to record of fifie, land use, and zoning restricfions (R315-310-4(2)(e)(v)) Part 111, sec 5.2.1 

Maintenance activities to maintain cover and run-on/run-off control systems 
(R315-310-4(2)(e)(iii)) Part 111, sec 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)) Parti 

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

Idenfificafion of closure costs including cost calculafions (R315-310-4(2)(d)(iv)) 
and(R315-302-2(2)(n)) 

Part 111, sec 4.4 
Appendix O 

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

Idenfificafion 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 Ml, sec 7.3 

N:\ALL\SW-Fonn\Pennit Application fonns\2008_Class_I_and_V_^lication_and_checklisLdoc 
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APPLICATION OPERATE A CLASS I LANDFILL 

North Valley Landfill 

Cache Valley, Utah 

PART II - GENERAL REPORT 
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SECTION 1 - FACILITY DESCRIPTION 

1.1 LOCATION 

The proposed North Valley Landfill (NVL) is located on 532 acres of land approximately 5 

miles north of Clarkston, Utah abutting the Idaho state line. The property is located in the 

northwest quarter and northern half of the northeast quarter of Section 3, Township 14 North, 

Range 2 West; also the eastern half of Section 34, Township 15 North, Range 2 West, Salt 

Lake Base and Meridian. The general location is shown in Drawing 1, Appendix A. 

1.2 GENERAL INFORMATION 

The NVL will serve Logan City and other areas of Cache County that have historically 

utilized the Logan Sanitary Landfill. Of the 532 acres of land that Logan City owns north of 

Clarkston, only 329 acres located east of the crest of the hill will be utilized for landfill 

development. Appendix B contains land ownership documentation for the landfill property 

and letters to adjacent property owners. The actual MSW landfill footprint will be 

approximately 133 acres and will be developed in three Phases. The first Phase (Phase I) will 

be developed at the north central portion of the property and provide landfill capacity for 

Cache County for approximately 20 years. Phase II and Phase III will provide a minimum of 

an additional 61 years of waste capacity (depending on actual growth rates) and are located as 

indicated on (Drawing 3 - Appendix A). 

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 133 acre landfill footprint will vary 

from the existing ground surface to as much as 120 feet above current ground surface. The 

average height of the landfill will be approximately 125 feet above constructed cell floor. An 

area of the property has been set aside for the eventual development of a construction and 

demolition (C&D) cell and an asbestos cell located near the entrance to the facility (Drawing 

2 - Appendix A). 

The soil beneath the landfill varies but includes layers of clay, silt and silty sands with vertical 

permeability as low as 3.8 x 10'̂  cm/sec. Al l 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 
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and the lower liner hydraulic conductivity will be equivalent to 2 feet of compacted soil at 1 x 

10" 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 NVL will replace the exisfing Logan Sanitary Landfill and will serve all of the 

unincorporated areas of Cache County and include each of the polifical subdivisions of the 

State of Utah (State) that are located in the County. As of the 2010 U.S. Census, Cache 

County was home to 112,656 residents. From 2000-2010 the population had increased by 

23.3%. Areas to be served by the NVL include: 

NVL Service Area 

Amalga Lewiston Nibley 
Clarkston Logan North Logan Smithfield 
Cornish Mendon Paradise Trenton 
Hyde Park Millville Providence 
Hyrum Newton Richmond 

River Heights 

Wellsville 
Unincorporated County 

MSW collection and disposal in Cache County is administered by the Cache County Service 

Area No. 1 (service area). This service area, by virtue of interlocal agreements signed by each 

participating community, is empowered to collect and dispose of all municipal solid waste in 

the County. On June 18, 1979 the service area contracted with Logan City Corporation to 

provide collection and disposal service for all of the cities within Cache County. MSW 

collection will continue as in the existing agreements with Logan City with one modification. 

Once the transfer station (and the NVL) becomes operational, MSW will be delivered to the 

transfer station rather than the existing Logan Sanitary Landfill. 

The NVL will be a Class I Landfill operated for the benefit of Cache County residents and 

will be a not-for-profit operation. All fimds generated by the landfiUing tipping fees will be 

reinvested into the landfill facilities or other waste related activities (composting, recycling, 

household hazard waste collection, etc.) across Cache County. 
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1.4 WASTE TYPES 

The NVL will receive the waste that would normally be delivered to the Logan City Sanitary 

Landfill which includes following waste materials: 

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

Waste 

• Industrial Solid Waste (non-hazardous) 

• Special Waste in accordance with Rule R315-315 

• Infectious Waste in accordance with Rule R315-316 

A summary of the types and volumes of wastes currently being processed at the Logan City 

Sanitary Landfill are presented in the most recent annual report for that facility. Initial type 

and volume of waste delivered to the NVL will closely resemble that reported in the most 

recent Logan City Sanitary Landfill annual report. A copy of the most recent annual report is 

included in Appendix C. 

Waste composition and quantity projections, reviews of the solid waste collections, green 

waste operations, and other waste related program trends for Cache County are presented in 

the Logan Five-Year Solid Waste Management Master Plan (LBA Associates, 2005). A Table 

of Contents of this Plan is contained in Appendix D. The entire Logan Five-Year Solid Waste 

Management Plan is not included in this permit application. 

1.5 LANDFILL EQUIPMENT 

Equipment to be utilized at the NVL will be owned and operated by Logan City. The specifics 

of day-to-day operations are not fully developed at this time. Based on years of landfill 

operations at the Logan City Sanitary Landfill and operational experience derived fi"om 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 
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• 1 Supervisory Ufility Vehicle 

Once the Logan City Sanitary Landfill is closed, some landfill equipment that is of 

operational value will be transferred to the NVL. The following equipment, which is owned 

and operated by Logan City, can be assigned to the NVL operafion on an as-needed basis: 

1 Water Truck 

1 Road Grader 

1 Equipment Maintenance Vehicle 

1 Water Truck (Street and Water Departments) 

1 Road Grader (Street Department) 

1 Equipment Maintenance Vehicle (Shops Department) 

Firefighting equipment is available through the Logan City and Cache County Fire 

Departments. 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 NVL facility: 

Director of Solid Waste Management (Director) - The Director will be responsible for all 

matters relating to the solid waste program for Logan City. These matters include; NVL 

landfill operations, transfer station operation, MSW collection, current landfill operations, 

green waste facility (composting), and all recycling and green waste functions across the 

County. The Director will be responsible that the NVL meets all DSHW permit requirements. 

The Director will be assisted by the Landfill Engineer and Landfill Manager. 

Landfill Engineer (Engineer) - The Engineer will be responsible for environmental and 

regulatory compliance including preparing and/or reviewing technical submittals. The 

Engineer will provide technical support for necessary plans required under the DSHW permit 

and Quality Assurance/Quality Control (QA/QC) activifies. The Engineer's responsibilities 

will also include assisting the Director in complying with the requirements of the landfill 

permit and DSHW rules and regulations. Additional responsibilifies will include the 

maintenance and oversight of the ground water monitoring program. 
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Landfill Manager (Manager) -The Manager will conduct regular facility inspections and will 

monitor all landfill activities. The Manager's responsibilities include operating the landfill per 

the requirements of the landfill permit and DSHW requirements. The Manager will be 

responsible for all operational documentation including the preparation of the annual reports 

for NVL to be submitted to the DSHW. The Manager will also be responsible for all persons 

working at or visiting the NVL facilities. Additional responsibilities include maintenance and 

oversight of the landfill cover, storm water management, and all mobile equipment. The 

Landfill Manager will be assisted by a Landfill Foreman, Transfer Station Foreman, 

Equipment Operators, Landfill Inspector, and Landfill Attendants. 

Landfill Foreman: The Landfill Foreman will work directly with the Manager and will be 

responsible for all day-to-day landfill activities. Daily responsibilifies include road 

maintenance, general site access, site safety, traffic control, waste screening, and all landfill 

related operations. The Landfill Foreman will assist with landfill reports, inspections, and 

other documentation as necessary. The Landfill Foreman shall be the responsible supervisor 

as assigned by the Manager should the Manager be absent or on leave. 

Transfer Station Foreman: The Transfer Station Foreman will work directly with the Manager 

and will be responsible for all day-to-day transfer station activities. Daily responsibilities 

include road maintenance, general site access, site safety, traffic control, waste screening, all 

transfer station related operations, record keeping, inspections, and other documentation as 

necessary. The Transfer Station Foreman shall be the responsible supervisor as assigned by 

the Manager should the Manager be absent or on leave. 

Equipment Operators (Operators) - The Operators will be responsible for all day-to-day 

activities at the landfill and transfer station. These responsibilities include; waste acceptance, 

waste placement, traffic control, safe operation and maintenance of all equipment, visual 

inspection of incoming waste and general construcfion as it pertains to landfill operations. 

This posifion will require at least two years' experience in the operation and maintenance of 

heavy equipment. Operators must possess a Commercial Driver's License. 

Landfill Inspector (Inspector) - The Inspector will be responsible for conducting landfill 

inspections, assist in performing quarterly gas sampling, waste inspections, random waste 

screening, leachate sampling, storm water sampling, and other record keeping as necessary, 
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The inspector will assist in collection, handling, identificafion, containment, and storage of 

waste at the City's Hazardous Waste Storage Facility. In addition, the Inspector will manage 

used oils, tires, electronics, and operafion of the household hazardous waste reuse shed. When 

Logan City collection vehicles are delivering waste directly to the NVL once a week, the 

Inspector will be at the NVL to conduct random waste inspecfions. 

Landfill Attendants (Attendants) - Since the majority of MSW delivered to the NVL will be 

fi-om the transfer station where initial waste screening and weighing of the MSW has 

occurred; the use of Attendants may be limited. At present the responsibilifies for attendants 

will largely focus on scale-house duties which include accurate weighing, recording 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 fianctions are owned by Logan 

City, a municipal corporation operating under the laws of the State of Utah. Additional 

properties have been acquired to facilitate modifications to run-off, run-on, and access control 

facilities. 

2.1 LEGAL DESCRIPTION 

The subject property is comprised of several parcels that were acquired for development of a 

landfill by the City of Logan. The following paragraphs contain the legal descriptions of the 

associated parcels: 

PARCEL 1: Beginning at the Southwest Comer of the Southeast Quarter of Section 34, 

Township 15 North, Range 2 West of the Salt Lake Base and Meridian, thence East 49.5 feet; 

thence North 610 feet; thence East 2079 feet; thence South 98.5 feet; thence East 9 rods; 

thence North 9 rods; thence West 20.75 chains; thence North 35.5 chains; thence West 14.5 

chains; thence South 45.5 chains to the beginning. 

PARCEL 2: Part of Section 34, Township 15 North, Range 2 West of the Salt Lake Base and 

Meridian, described as follows: Beginning 1500 feet West of the Northeast comer of Lot 4, 

Section 35, Township 15 North, Range 2 West; running thence West 1500 feet; thence South 

1161.5 feet; thence East 1500 feet; thence North 1161.5 feet to the beginning. 

PARCEL 3: Beginning 9.5 chains North of the Southeast Comer of Secfion 34, Township 15 

North, Range 2 West of the Salt Lake Base and Meridian, thence West 24.97 chains; thence 

North 17.79 chains; thence East 24.97 chains; thence South 17.79 chains to beginning. 

PARCEL 4: Beginning at the Southeast Comer of the Southeast Quarter of Section 34, 

Township 15 North, Range 2 West of the Salt Lake Base and Meridian, thence North 9.5 

chains; thence West 4.02 chains; thence South 9 rods, thence West 9 rods; thence North 98.5 

feet; thence West 2079 feet; thence South 610 feet; thence East 2590 feet on Section line to 

beginning. 
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PARCEL 5: Beginning at the Northeast comer of Lot 4, Section 35, Township 15 North, 

Range 2 West of the Salt Lake Base and Meridian and mnning thence West 750 feet; thence 

South 1161.5 feet; thence East 750 feet, thence North 1161.5 feet to the beginning. 

PARCEL 6: Beginning at a point 17.40 chains South of the Northeast Comer of Lot 4, 

Section 35, Township 15 North, Range 2 West of the Salt Lake Base and Meridian, thence 

West to the Section line, thence South 17.7 chains; thence East to a point South of beginning; 

thence North 17.7 chains to beginning. 

PARCEL 7: Beginning at the Southwest Comer of the Southwest Quarter of Section 35 

Township 15 North, Range 2 West of the Salt Lake Base and Meridian, thence East 20 chains; 

thence North 9.25 chains; thence West 20 chains more or less to a point 9.50 chains North of 

the point of beginning; thence South 9.50 chains to the beginning. 

PARCEL 8: The North half of the Northeast Quarter of Section 3, Township 14 North, Range 

2 West of the Salt Lake Base and Meridian. 

PARCEL 9: The East half of the Northwest Quarter of Section 3, Township 14 North, Range 

2 West of the Salt Lake Base and Meridian. 

PARCEL 10: The West half of the Northwest Quarter of Secfion 3, Township 14 North, 

Range 2 West of the Salt Lake Base and Meridian. Also the North 26.67 Rods of the 

Northwest Quarter of the Southwest Quarter of Section 3, Township 14 North, Range 2 West 

of the Salt Lake Base and Meridian. 

PARCEL 11: Beginning at the Center of Secfion 4, Township 14 North, Range 2 West of the 

Salt Lake Base and Meridian, thence South 26.666 rods; thence East 160 rods; thence North 

26.666 rods; thence West 160 rods to beginning, less right-of-way; also the North half of the 

following: Beginning at the Center of Secfion 4, Township 14 North, Range 2 West of the 

Salt Lake Base and Meridian, thence West 24 rods; thence South 13 1/3 rods; thence East 24 

rods; thence North 13 1/3 rods to beginning. 

2.2 PROOF OF OWNERSHIP 

Appendix B provides documentation of ownership. 
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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 NVL facility. 

The purpose of the Plan of Operation is to provide the Manager, Foreman, 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 Sanction of the NVL is to provide for the responsible disposal of 

MSW generated by the citizens of Cache County. 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 

Administrafive Code (R315-301 through 320). 

3.1 SCHEDULE OF CONSTRUCTION 

Construction of the NVL facility will largely be concurrent with the constmction of the 

transfer station. Development of the required ground water monitoring system has already 

started with initial ground water samples being collected in December of 2011. Contingent 

upon the DSHW landfill permit, site infi-astmcture development would likely begin during 

2013 with the facility becoming operational in 2014 or 2015. 

The development sequence envisioned for the NVL would be as follows: 

• Development of the water management system. The system would include 

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

mn-off detenfion pond, and the installafion of culverts. 

• Development of site access roads. 

• Fencing of active portions of the facility. 
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• Stockpiling of topsoil. 

• Excavation of the first Cell in Phase I. 

• Development of a leachate pond. 

• Installation of truck scales. 

• Power, water, site sanitation, etc. as appropriate. 

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

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

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

Logan City property associated with the NVL 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 NVL. 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 (with the exception of occasional special 

waste loads) and will be accessed via locked gate by landfill employees only. Signs will be 

posted at the landfill entrance clearly indicating that the facility is owned and operated by 

Logan City (along with contact informafion for the City) with signage indicafing that the 

facility is a private facility. 

Most of the waste being delivered to the NVL will be initially processed through the transfer 

station. Initial processing at the transfer station will include the initial waste screening and 

weighing of the MSW. It may be beneficial for the City to haul waste collected in the 

northwest portion of the County directly to the NVL facility. If that is the case, waste will be 
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delivered directly to the NVL facility where it will be weighed on site and screened for 

improper waste at the site by a landfill Operator, Attendant, or Inspector. 

Logan City personnel's efforts to deter disposal of hazardous and unacceptable waste begins 

with the collecfion of MSW. Collecfion tmck drivers are instmcted to observe all waste they 

collect and screen the waste as it is collected. All waste delivered to Logan City facilities 

(either the existing landfill or the future transfer station) will stop at a scalehouse to be 

weighed. The scale attendant will inquire the nature of each load as part of the weighing 

transaction. 

Any vehicle suspected of carrying unacceptable materials (liquid waste, sludges, or hazardous 

waste) will be prevented fi-om entering the disposal site (transfer station) unless the driver can 

provide evidence that the waste is acceptable for disposal at a MSW facility. Logan City 

reserves the right to refuse service to any suspect load. Vehicles carrying unacceptable 

materials will be required to exit the site without discharging their load and the Bear River 

Health Department will be informed about the incident. If a load is suspected of containing 

unacceptable materials (but not rejected at the scalehouse), 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 scalehouse attendant will then notify an Operator that a 

load is suspect and that load will be further inspected as the hauler deposits the load on the 

transfer station tipping floor. If the load is acceptable to be sent to the NVL it will be loaded 

into transfer tmcks, if not it will be loaded back into the haulers vehicle and rejected for 

disposal. 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 fi-om the transfer station. 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 but not transferred to the NVL. 

If waste delivered to the NVL is found to be unacceptable upon waste screening performed at 

the landfill, the area where the unacceptable waste is located will be cordoned off. 
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Unacceptable material will be moved to a designated area within the lined landfill cell for 

identification and prepared for proper disposal. 

3.2.2 Waste Acceptance 

Waste delivered to the NVL will be primarily through the transfer station where the bulk of 

the waste acceptance activity will take place. Logan City currently uses a software package 

entitled "DMS Plus" in the scalehouse (and will utilize the software in the upcoming transfer 

station) to record information about incoming loads being disposed of at the Logan City 

Sanitary Landfill or at the NVL. The program records data like weights, waste type, account 

information and amount charged. With this program Logan City personnel are able to track all 

incoming waste as well as bill and receive payment from all customers. 

Currently a vehicle with waste stops on the scale; the scale operator identifies the load as to 

whether it is a commercial hauler, general public or private individual with an account. The 

proper codes are entered into the computer identifying the material, hauler, and account 

number. All loads larger than a pickup or a single axle trailer are weighed and charged 

accordingly. This information is printed on a two-part ticket; the customer receives one copy 

and one copy is saved for use by the Manager, or any other employee who has responsibilities 

relating to the landfill that may need information from these tickets. 

Solid waste transaction tickets will be ultimately stored at the Logan City Environmental 

Center. All transactions are backed up on a nightly basis to the Logan City's computer 

network. Data extracted from the scale house computer is used to create a portion of the daily 

landfill record. Any or all transactions may be retrieved as necessary. A copy of a typical 

Daily Operating Record, Daily Cash Reconciliation & Revenue Receipt, and Material 

Summary Reports are included in Appendix E. 

A waste acceptance program similar to the exisfing system will be utilized for waste 

acceptance once the transfer station becomes operational. A remotely controlled scale will be 

installed at the NVL to weigh the city tmcks as they enter the facility. Since the only vehicles 

that will be hauling to the NVL will be city tmcks (or special wastes processed at the transfer 
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station), the information tracked will be limited to the day of disposal, vehicle hauling the 

load and the weight of the load only if the load has not been weighed through the transfer 

station. The tare weight will be periodically determined for each of the City collecfion tmcks 

that will potentially be hauling directly so the weight of waste hauled to the NVL can readily 

be documented. 

For waste that may be delivered directly to the NVL (waste in collection tmcks operating in 

the northwest portion of the County) waste screening will be done as needed or scheduled 

according to the procedures oufiined in Secfion 3.3 Waste Inspection. No open buming will 

be allowed in association with the NVL 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 fipping 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 

• More uniform waste distribution. 
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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 mnoff 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 

The existing Logan City Sanitary Landfill is a "Used Oil Recycle Center". When a customer 

has used oil to dispose of they fill out the form "UTAH DIYer USED OIL LOG" provided by 

UDEQ. A report generated from this form is tumed in quarterly stating the amount of oil 

deposited and the customer's names. Waste oil will continue to be accepted at the existing 

landfill and later at the transfer station when it is operational. No used oil will be transferred 

to or accepted at the NVL. 

The existing Logan City Sanitary Landfill provides an area to collect and store used batteries 

and will confinue to do so unfil the fransfer station becomes operafional. Batteries are stored 

until a sufficient number is accumulated to facilitate delivery to a recycler. No batteries will 

be transferred to or accepted at the NVL. 
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3.2.4.2 Bulky Wastes 

White goods are currently accepted at the Logan City Sanitary Landfill and are separated for 

recycling. All appliances containing refrigerants are segregated in a separate area, with 

refiigerant being removed by a qualified confractor. Used cars will not be accepted at the 

NVL. Persons seeking to dispose of used car bodies will be directed to take the car to local 

recyclers: Valley Metal Recycling, Dd Auto Salvage Inc., or Westem Metals located near 

Plymouth, Utah. Bulky waste (i.e. fiimiture, appliances) will continue to be accepted at the 

exisfing landfill until the transfer station is operational. Bulky waste will be transferred to 

NVL through the transfer station. 

3.2.4.3 Tires 

The existing Logan City Sanitary Landfill charges for and accepts tires from the general 

public. Commercial tire outlets are prohibited from disposing of tires at the landfill. All tires 

are stored in a designated tire storage area. When sufficient quantities of tires are collected, a 

tire recycler is called and the tires are removed from the facility for recycling. Tires will 

continue to be accepted at the existing landfill and at the transfer station once operational. 

However, no tires will be transferred to or accepted at the NVL. 

3.2.4.4 Dead Animals 

Dead animals are currently accepted at the existing Logan City Sanitary Landfill. Once the 

transfer station and the NVL become operational, dead animals will be processed according to 

the size of the animal. Small animals will be incorporated into the general waste mass and 

processed directly into transfer tmcks. Large animals (horses and cows) may be processed 

into a designated roll off container at the transfer station or arrangements may be made with 

Logan City staff to directly haul the dead animal to the NVL. 

NVL personnel will incorporate the dead animals into the working face of the landfill. The 

incorporation of the carcasses into the landfill will be accomplished by pushing up the toe of 

the face and depositing the animal in the bottom of the toe; waste is then pushed over the top 

of the animal. 
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3.2.4.5 Asbestos Waste 

The Logan City Sanitary Landfill is permitted to accept asbestos waste. Asbestos waste is 

handled, transported and disposed in a manner that will not permit the release of asbestos 

fibers into the air and that complies with Sections R315-315-2 of the State regulation. No 

transporter or disposal facility shall accept fiiable asbestos waste unless the waste has been 

adequately wetted and containerized. The existing landfill will continue to accept asbestos 

waste until an asbestos cell is constmcted as part of the NVL. 

3.2.4.6 Grease Pit and Animal Waste By-Products 

Waste from restaurant grease traps and slaughterhouse by-products will be accepted at the 

NVL after processing at the transfer station. These wastes will require 24 to 48 hour nofice 

before disposal and will require the hauler to initially transport the wastes to the transfer 

station for weighing. Transfer station employees will notify the NVL personnel that a special 

waste load will be delivered directly to the NVL. The transporter will then haul the wastes 

directly to the NVL and present a copy of the weight ticket from the transfer station and 

discharge the load as directed. If the waste passes the paint filter test, it will be at the toe of 

the working face and immediately covered. If excess liquid is present in the waste, the waste 

will be unloaded on a specially prepared drying pad within the lined cell. The waste will 

remain on the drying pad until the moisture has been sufficiently reduced to pass the paint 

filter test. Once the waste passes the paint filter test, the waste will be deposited at the toe of 

the working face where it will be immediately covered. 

3.3 WASTE INSPECTION 

3.3.1 Landfill Spotting 

Learning to identify and exclude prohibited and hazardous waste is necessary for the safe 

operafion of all landfills. The Operators (or Attendants) assigned to the NVL will be required to 

receive initial and periodic hazardous waste inspection fraining. Certificates of initial and annual 

fraining will be kept in the personnel files of the landfill personnel. 
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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 NVL. 

Logan City has a household hazardous waste exclusion and collection program. 

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 NVL. 

3.3.2 Random Waste Screening 

Although most of the waste to be disposed of at the NVL will be processed through the transfer 

station (including waste screening), random inspections of incoming loads will be conducted 

according to the schedule established by the landfill management. A portion of the waste 

collected from the northem portions of the county will be hauled directly to the site by Logan 

City collection tmcks once a week. More than one percent of the vehicles coming in the landfill 

on that day will be selected randomly for inspection 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 fransfer station management. 

If a suspicious or unknown waste is encountered, the Operator will proceed with the waste 

screening as follows: 

• The driver of the vehicle containing the suspect material wiW 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 NVL) and placed on file. 

• Protective gear will be wom (leather gloves, steel-toed boots, goggles, coveralls, and 

hard hat) while waste is screened. 
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• 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 fiarther: 

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 Other wastes not accepted by the landfill 

The landfill management will be called if unstable wastes that cannot be handled safely or 

radioactive wastes are discovered or suspected. 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 

Logan City has a household hazardous waste exclusion and collection program. 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 is loaded back on the hauler's vehicle (Logan City tmck). The landfill management 

will arrange to have the waste fransported to the proper disposal site and attempt to locate the 

waste origin. The landfill management will also inform Bear River Health Department about the 

incident. 

A record of the removal of all hazardous or prohibited wastes will be kept in the site operational 

records. 

2012 North Valley Landfill Pennit-Draft Partll March 7,2012 

Page 18 



3.3.4 Hazardous or Prohibited Waste Discovered After the Fact 

If hazardous or prohibited wastes are discovered in the landfill, 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, 

• Logan City's Hazardous Materials Team (HazMat) will be notified. 

• The Bear River Health Department will also be notified 

The DSHW, the hauler (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, fransportation, and disposal of the waste. 

3.3.5 Notification Procedures 

The following agencies and people are contacted if any hazardous materials are discovered at the 

landfill: 

Carl Francis, Landfill Manager (435) 716-9791 

Bear River Health Department (435) 792-6500 

Issa Hamud, Environmental Dept. Director (435) 716-9752 or (435) 881-5339 

Logan City Fire Department (435) 716-9500 

A record of conversation will be completed as each of the entities is contacted. The record of 

conversation is kept in the site operational records. 
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3.4 FACILITY MONITORING AND INSPECTION 

3.4.1 Ground Water 

The NVL will comply with all aspects of the required ground water monitoring requirements 

as referenced in R315-308. The Ground Water Monitoring Plan includes sampling and analysis 

plans and frequency of sampling indicated to meet the regulatory requirements for the 

monitoring of ground water at the NVL. Appendix F includes a copy of the Ground Water 

Monitoring Plan. 

3.4.2 Surface Water 

The NVL permit drawings (Appendix A) illustrate the locations and details of the surface 

water drainage control systems for both mn-on and mn-off. With regards to this permit, mn-

on water is defined as the water that will be diverted around the landfill area and diverted into 

existing drainages. Run-off is the water that falls on the landfill footprint that does not contact 

waste. Run-off will be directed to a mn-off pond. 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. 

In general, mn-on is prevented from mnning into the active landfill area by ditches associated 

with a perimeter access road. The permit drawings (Appendix A) indicate the location of the 

mn-off basin. Calculations of the anticipated mn-off volumes are shown in Appendix G. 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 area through culverts to the mn-off pond. 

Ditches and berms used for management of the mn-on waters are shown on the pennit 

drawings (Appendix A) with the mn-on calculations presented in Appendix G. 

Landfill staff will inspect the drainage system monthly. Temporary repairs will be made to 

any observed deficiencies until permanent repairs can be scheduled. Logan City personnel or 

a licensed general confractor will repair drainage facilities as required. 
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Prior to site development activities at the NVL, the Logan City 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, Coverage No. 

UTR000703. Appendix H contains an example of the approved UPDES permit associated 

with the existing Logan City Sanitary Landfill. 

3.4.3 Leachate Collection 

The NVL 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 constmction 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 (located in each cell), 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. Logan City 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 constmcted at the NVL associated with the 

constmction of the final cover. Details of the landfill gas collection system will be developed 

and submitted to the DSHW for approval prior to final cover constmction. 

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 stmctures 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. 
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If methane releases are detected in excess of 25 percent of the LEL, in any landfill stmcture 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. 

Prior to the start of operafions, the NVL will develop a Title V Operating Permit application to 

be submitted for approval from the Division of Air Quality. Logan City personnel have 

previously applied for and received a Title V Permit for the Logan City Sanitary Landfill; a 

portion of that permit and applicable reporting forms have been included in Appendix I as 

documentation of Logan City Personnel's familiarity with Department of Environmental Quality 

requirements. 

3.4.5 General Inspections and Quarterly Inspection 

Routine inspections are necessary to prevent 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. 

Facility inspections will be completed on a quarterly basis. 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. 
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Scale maintenance will be performed annually at a minimum. If specific problems arise 

before scheduled maintenance, scale maintenance will be performed as required. The scale 

will be certified on an annual basis. 

Landfill personnel will also conduct 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, scale operations, perimeter fence, mn-off / mn-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. 

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. 

HazMat 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 concem in all landfills. The NVL 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 buming 

waste will be unloaded, spread out, and immediately covered with sufficient amounts of soil 

to smother the fire. Once the buming 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. 
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The Logan Fire Department will be called if it appears that landfill personnel and equipment 

cannot contain any fire at the landfill. The Logan Fire Department will also be called if a fire 

is buming below the landfill surface or is difficult to reach or isolate. 

In case of fire, the Manager and Director 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 NVL. 

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: 

• 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 stmctures appear to be threatened, the Logan Fire Department 

will be called, the property evacuated, and the surrounding property owners notified. 

• The Manager and Director 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. 
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3.5.3 Explosion 

If an explosion occurs or seems eminent, all personnel and site visitors (if persons other than 

Logan City 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 and Director will be notified immediately and the Logan Fire Department 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. 

3.5.4 Failure of Run-On/Run-Off Containment 

The purpose of the mn-on/mn-off control systems is to manage the storm water falling in or 

near the landfill. Run-on water is water mnning toward the landfill that will be diverted away 

from landfill operafions using a series of ditches, berms, and a perimeter road. These 

stmctures 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 mn-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 a mn-off 

pond located down-hill from the landfill. If a mn-off ditch or berm fails, temporary berms or 

ditches will be constmcted until a permanent mn-off stmcture can be constmcted. 
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Any temporary berms or other stmctures will be checked twice a day until permanent repairs 

can be made. Permanent improvements or repairs will be made as soon as practicable. 

The Manager and Director will be notified immediately if a failure of either of the mn-on or 

mn-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 NVL will utilize a series of upgradient and downgradient monitor wells to establish 

background water quality for the site. If, during routine ground water sampling, any chemical 

constituent is detected above established background water quality levels Logan City 

personnel will utilize a statisfical data analysis method to determine if the change in water 

quality is statistically significant. 

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 

NVL 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 dismption in the waste handling procedures at the NVL 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 NVL may also close for other reasons like fire, natural 

disaster, etc. In general, the NVL will minimize the possibility of dismption of waste disposal 

services from an operational standpoint by minimizing the possibility of fire, maintaining mn-

off and mn-on control stmctures and by conducting daily site inspections. 

In case of equipment failure other Logan City departments will provide the necessary 

equipment to continue operations while repairs are being made to the NVL equipment. If 
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necessary substitute equipment is not available through other city departments, replacement 

equipment will be rented via commercial vendors. If the NVL landfill is not operational for 

any reasons, the Director will be notified. 

Logan City has a reciprocal agreement with Box Elder County Landfill to provide an 

altemative site for temporary disposal of municipal solid waste should the need arise. A copy 

of this agreement has been included in Appendix E. 

3.7 MAINTENANCE PLAN 

3.7.1 Groundwater Monitoring Wells and Leachate System 

The NVL personnel or qualified consultant will conduct quarterly inspection of all ground 

water monitoring wells and LCRS components. 

3.7.2 Gas Monitoring System 

The NVL will be equipped with a landfill gas recovery and management system. This system 

will be installed in conjunction with the final cover constmction. 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 NVL are flies, birds, mosquitoes, rodents, 

skunks, and snakes. The program for confroUing these vectors is as follows: 

3.8.1 Insects 

Eliminating breeding areas is essential in the control of insects. NVL will minimize the breeding 

areas by covering the waste daily and maintaining landfill surfaces to reduce ponded water. The 

Logan City mosquito abatement program personnel will assist the landfill as necessary. 

3.8.2 Rodents 

Reducing potential food sources minimizes rodent populations at landfills. The NVL personnel 

will reduce the potential food sources by properly applying daily cover over all waste. 
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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 pest 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 likely that the NVL 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 

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 NVL site are anticipated to be paved with site access being provided 

via a maintained gravel access road. Some constmction activities and daily tmck fraffic will 

produce a certain amount of dust. Landfill activities 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 tmck on site or have access to a Logan City water tmck used to 

suppress the dust. 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 challenge. 

Landfill personnel will perform routine litter cleanup to keep the landfill and surrounding 

properties clear of windblown debris. 
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Whenever possible, the working face will be placed downwind so that blowing litter is 

worked into the landfill face. Based on available wind measurements for the Logan Airport, 

wind will generally originate from the north. The landfill will use a litter fence 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. 

3.9 RECYCLING 

Concurrent with the development of the NVL site, Logan City will constmct a waste transfer 

station. The transfer station will provide bins for the recycling of cardboard, newspaper, 

magazines, carpet padding and scrap metal. The Logan City Environmental Department will 

continue to implement the county-wide single stream residential recycling program to provide 

additional recycling opportunities to County residents. 

Logan City will continue to divert as much green waste as possible from the MSW waste 

stream to the composting facility that operates immediately east of the existing Logan City 

Sanitary Landfill and is managed by the Environmental Department. The City operates a 

composting facility that accepts manure, hay, yard wastes, trees, tree limbs and some 

untreated lumber. These materials are composted or ground and processed to produce various 

landscaping products that are sold to the public. Logs and tree limbs brought to the facility 

that are too large to feasibly process into landscaping materials are stockpiled and sold as 

firewood. The existing compost facility will confinue to be operafional in support of the 

transfer station and NVL operations. 

The Logan City Environmental Department operates and services several green waste 

recycling drop sites in the county outside of Logan City and they provide an optional drop site 

green waste recycling service to county residents. 
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3.10 TRAINING PROGRAM 

As part of the initial training of new employees, the NVL employees will be required to read 

the NVL 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 NVL 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 NVL 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 

• Asbestos cell monitoring (when operational) 

• Dust control record keeping 

• Personnel fraining and notification procedures 

• Landfill gas-monitoring results 

An example copy of daily operating record can be found in Appendix E. 
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3.12 SUBMITTAL OF ANNUAL REPORT 

The Logan City Environmental Department 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 fraining 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 Cache 

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 NVL will comply with all applicable state and local requirements including zoning, fire 

protection, water pollution prevention, air pollution prevention, and nuisance confrol. 

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 Adminisfration (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 NVL personnel will be trained in First Aid, CPR, accident investigation, dmg and alcohol 

policy, confined space entry, blood bom pathogen, hazard communication, defensive driving, 

spill prevention confrol and counter measure, hazardous waste, and commercial driving license 

requirements. Some personnel will also be trained in storm water management, leachate 

monitoring, 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 Director or the appropriate emergency number posted by the 

telephone. The emergency telephone numbers are: 

Cache County Central Dispatch 911 

Cari Francis, Landfill Manager.. (435) 716-9791 

Issa Hamud, Environmental Dept. Director (435) 716-9752 or (435) 881-5339 
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PERMIT APPLICATION 

TO OPERATE A CLASS I LANDFILL 

North Valley Landfill - Logan City 

Clarkston, Utah 

PART HI - TECHNICAL REPORT 
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SECTION 1 - MAPS 

Plans and details of proposed landfill development 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 Clarkston, Utah. Drawing 2 provides a General Arrangement of 

the proposed landfill layout. The groundwater monitoring wells are shown on Drawing 4 and 

discussed further in the Groundwater Monitoring Plan contained in Appendix F (Logan City, 

2012). Geologic maps used for identification of geologic hazards and preliminary assessment 

of the local and regional soil/rock conditions anticipated for the site are contained in 

Appendix J. Maps detailing the site's compliance with location standards were prepared as a 

part of a multi-year landfill siting study performed by HDR; applicable maps are included in 

Appendix K. 

Development plans 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 constmction to aid in planning for landfill 

constmction. 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/constmction and closure at the appropriate time. 

Prior to the constmction of every landfill cell or landfill closure phase, a quality assurance / 

quality control (QA/QC) plan, engineering plans, constmction specifications and bid packages 

will be prepared. All constmction documents will be submitted to the DSHW for review and 

approval prior to any constmction activity. 
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SECTION 2 - GEOHYDROLOGICAL ASSESSMENT 

2.1 GEOLOGY 

2.1,1 Regional Geology 

Cache Valley in northem Utah is a intermontane valley that trends north-south and is part of a 

stmctural transition zone between the uplifted Middle Rocky Mountain Province on the east 

and the extensional Basin and Range Province on the west (Black et al., 2000). Cache Valley 

is located near the center of the Intermountain seismic belt (Smith and Sbar, 1974; Smith et 

al., 1991), and is seismically characterized by three major active fault zones that are in or 

adjacent to the valley. These fault zones are the Wasatch, East Cache, and West Cache (Black 

et al., 2000). Stmcturally, Cache Valley is a narrow, elongate graben formed by high-angle 

normal faults, bounded by the horst-block mountain ranges which were formed by the 

movement of the East and West Cache fault zones (Fenneman, 1931; Black et al., 2000). 

The mountains surrounding Cache Valley consist mainly of sedimentary and metamorphic 

rocks of Permian to Precambrian age, including limestone, dolomite, quartzite, sandstone, 

mudstone, siltstone and shale. These rocks are the source of most of the detrital material that 

makes up the deposits of Tertiary and Quatemary age in the valley. Rocks of Tertiary age in 

Cache Valley include the poorly cemented to well-cemented conglomerate, sandstone and 

limestone of the Wasatch Formation (Bjorklund and McGreevy, 1971) and the poorly 

consolidated rocks of the Salt Lake Formation (Williams, 1962). The Salt Lake Formation is 

exposed in an almost continuous belt in the foothills around the valley and consists of a lower 

conglomerate unit, a tuff unit, and an upper conglomerate and sandstone unit (Williams, 

1962). 

The majority of surficial deposits located on the floor of Cache Valley consist of 

unconsolidated basin-fill deposits of Quatemary age from former Lake Bonneville and older 

lakes, and younger alluvium. The unconsolidated basin fill deposits have an approximate 

maximum thickness of 1,340 feet (Bjorklund, 1971). Alluvial fan and landslide deposits of 

Quatemary pre-Lake Bonneville age are exposed locally at the margins of the valley. In the 

valley interior, at least several hundred feet of fluvial and lacustrine sediments of Quatemary 

age underlie Lake Bonneville deposits and overlie the Salt Lake Formation (Williams, 1962). 

Sediments deposited by Lake Bonneville include the Alpine and Bonneville Formations, 
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which consist mostly of silt with some gravel, and the overlying Provo Formation, which 

consists of intertonguing layers of gravel, sand, silt and clay (Williams, 1962). Gravel and 

sand of Lake Bonneville age were deposited as shore embankments, deltas, bars, and spits 

near the mountain fronts while silt and clay settled from suspension in the lake water in the 

lower elevation of Cache Valley. 

2.1.2 Local Geology 

The West Cache fault zone (WCFZ) extends on the westem side of Cache Valley for 

approximately 35 miles mnning from the Utah-Idaho border to just south of Wellsville, Utah 

(Solomon, 1999). The fault zone consists of three major normal faults that dip down to the 

east. The closest of these faults to the North Valley Landfill is the Clarkston fault. The site is 

also located near the Dayton fault. Based on the surface-mpture length, displacement, and slip 

rate, the Clarkston fault is considered capable of producing earthquakes that have a moment 

magnitude (Mw) ranging from 6.9 to 7.4 (Black et al., 2000). 

The local geologic units mapped in and around the North Valley Landfill (NVL) include 

lacustrine sand, silt and gravel deposits from the Lake Bonneville cycles (Qlsb and Qlgb), 

alluvial and colluvial deposits (Qac), and deposits of the Salt Lake Formation (Tslw) (Biek et 

al., 2003). The Lake Bonneville deposits are mapped in the lower elevations of the North 

Valley Landfill within Phases 1 and 3. The Qac deposits are mostly confined to the swales 

and small drainages and are mapped within Phases 1 and 3. Majority of Phases 1 and 3, as 

well as all of Phase 2, are mapped as the Salt Lake Formation which consists of silt and clay 

deposits with interbedded sand, pebbly sand, and gravel (Biek et al., 2003). 

The area in and around the NVL is underlain by fine-grained, low-permeability lacustrine soil 

with generally moderate to high plasticity. Sand lenses, where present, are typically located in 

the upper 80 feet. Between 80 and 200 feet, the low permeability soil is occasionally 

intermpted by thinner and less frequent sand and gravel lenses. There are no known faults or 

subsidence areas in the vicinity of the NVL. 

Moisture contents varied with depth and type of soil; however, most soils measured moisture 

near 28%. Natural dry density of soils was measured between 72.2 and 103.8 pounds per 

cubic foot (pcf) (average of 85.8 pcf). Despite the relafively high moisture levels measured in 

deeper fine-grained soil deposits, the soils are hard/dense and difficult to drill and sample. 
5 8 

Measured soil permeability averaged 1.00 x 10' cm/sec and was measured as low as 3.8 xlO" 
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cm/sec. Geologic and geotechnical data obtained from laboratory testing is included in 

Appendix J. 

2.2 HYDROGEOLOGIC CONDITIONS 

2.2.1 Regional Hydrogeology 

The Cache Valley is one of four hydrologic provinces that make up the Bear River Basin. The 

Bear River originates in the Uinta Mountains of northem Utah and winds its way through over 

500 miles of Wyoming, Idaho and Utah to terminate in a freshwater bay of the Great Salt 

Lake just 90 miles west of its source. Over most of its course through Idaho, the Bear River is 

gaining and in direct hydraulic communication with the major aquifer systems of the four 

hydrologic provinces. 

Ground water in the Bear River Basin is found in Holocene alluvium. Pleistocene basalt and 

rocks of the Pliocene Salt Lake Formation, pre-Tertiary undifferentiated bedrock, and 

possibly the Eocene Wasatch Formation. Rocks of the Salt Lake Fomiation, which include 

freshwater limestone, tuffaceous sandstone, rhyolite tuff and poorly-consolidated 

conglomerate, outcrop along the major valley margins and may underlie the valley-fill 

alluvium. Many of the wells drilled into this formation do not yield water. The few wells that 

do produce water yield as much as 1,800 gallons per minute (gpm) from beds of sandstone 

and conglomerate. 

Natural ground water discharge is by flow to the Bear River, springs, seeps along riverbanks, 

and evapotranspiration in large marsh areas. Ground water is obtained from both springs and 

wells in the Bear River Basin. Hundreds of springs issue primarily from fractures and solution 

openings in the bedrock on the margins of the basin. Water production from wells in the four 

hydrologic provinces is primarily from alluvial and basalt aquifers; however, some wells tap 

conglomerate, sandstone, limestone and shale aquifers of the Salt Lake and possibly the 

Wasatch formations. 

Cache Valley is a complex graben covering about 310 square miles in southeastem Idaho and 

350 square miles in northeastem Utah. It was once a bay of ancient Lake Bonneville resulting 

in lake terraces along the margins of the valley. The related topographic features and deposits 

of ancient lakes affect the occurrence and movement of ground water. 
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The major aquifers are composed of sand and gravel in fans and deltas; interbedded layers of 

lake-bottom clays and silts confine the aquifers and cause artesian conditions throughout the 

valley. Deltas and fans from streams entering the valley generally contain a high percentage 

of gravel and are considered good aquifers. The exception is the Bear River delta, composed 

mostly of fine sand and silt, which contains poor aquifers. 

Aquifer recharge occurs mainly by infiltration of water from precipitation, streams, canals, 

ditches and irrigated lands and by subsurface inflow. The principle recharge area is along the 

margins of the valley that are underlain by permeable unconsolidated materials. 

Ground water is discharged by springs, seeps, drains, evapofranspiration and wells. 

Potenfiometric levels vary but are typically about 4,500 feet near the Idaho-Utah border. 

Generally, the ground water flow direction is locally toward the Bear River and regionally 

south through the Cache Valley in Utah. 

Most wells in the valley produce water from the unconsolidated basin deposits. Driller's logs 

indicate that the alluvium may contain several aquifers separated by silt and clay. The most 

productive aquifer systems near the project site are in the area of Weston Creek and in fan 

deposits along the north and west sides of the valley. Aquifer tests near Weston indicate an 

average fransmissivity of about 30,000 ft^/day (Idaho DEQ, 2003, p. 8-10). 

2.2.2 Local Hydrogeology 

There is little data available regarding the hydrogeology in the immediate vicinity of the 

landfill. Based on mapping of Cache Valley's principal aquifer and recharge areas (Thomas, 

et. al., 2011) the Washboards are not located along the "margins of the valley" nor are they in 

another area associated with aquifer recharge. Subsurface drilling and sampling performed 

recently at the site showed conditions similar to those reported as "driller's logs" in Idaho 

DEQ, 2003 (p. 10). Namely, some coarse-grained alluvial deposits encountered during 

drilling contain perched ground water, aquifers, which are separated by silt and clay. 

In order to better document and understand local hydrogeology, seven monitoring wells were 

installed at the site in 2010 and 2011. Some of these will remain in place through the landfill 

life; others will be abandoned as the landfill is developed. Based on the initial measurements 

in these wells ground water was encountered between 31 and 105 feet below the pre-

development ground surface. 
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2.3 SURFACE WATER HYDROLOGY 

2.3.1 Regional Surface Water Hydrology 

Surface water flows into the vaiUey via the Bear River from Gem Valley, Idaho, from various 

streams draining the surrounding mountains, or flows from springs and seeps inside the valley 

itself Except for the Bear River, pereniiial streams that enter Cache Valley originate in the 

Bear River Range. Surface water is the primary source of irrigation water in Cache Valley, 

and it also is used for recreation, aquaculture, and public supply. Total mean annual stream 

flow entering Cache Valley for 1960-1990 was about 1,751 cubic feet per second (1,268,600 

acre-feet per year; Kariya, et al, 1994). 

Surface water leaves Cache Valley through the Bear River, West Side Canal, and Hammond 

Main Canal, all of which flow from Cutler Reservoir. Total mean annual surface water 

outflow from Cache Valley for 1960-1990 was about 1,959 cubic feet per second (1,419,300 

acre-feet per year, Kariya, et al, 1994). 

Mean annual surface water outflow for 1960-1990 was greater than inflow by about 210 cubic 

feet per second (152,100 acre-feet per year). The difference is not significant because of 

potential errors associated with these estimations and in the accuracy of sfream flow 

measurements (Kariya, et al, 1994). 

The largest sfream in the area is the Bear River, which enters the northem end of Cache 

Valley from Oneida Narrows Reservoir in Idaho and exits through Cutler Reservoir in Utah. 

Where the Bear River enters Cache Valley, mean annual flow for 1960-1990 was 1,023 cubic 

feet per second (741,100 acre-feet per year). At the Utah-Idaho state line, mean annual flow 

of the Bear River was about 1,124 cubic feet per second (814,300 acre-feet per year) for 

1960-1990. Where the Bear River leaves Cache Valley, mean annual flow for 1960-1990 was 

1,682 cubic feet per second (1,179,500 acre-feet per year). 

The Bear River flows through most of Cache Valley in a deep cut in the unconsolidated basin-

fill deposits. This cut ranges in depth from a maximum of about 450 feet near Riverdale, 

Idaho, to a minimum of about 50 feet near Benson, Utah (Kariya, et al, 1994) and is deepest 

in the thick deposits of the Bear River delta in the north end of the valley. 
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The Logan River drains about 214 square miles of the adjacent Bear River range. Where the 

Logan River enters Cache Valley, mean annual flow for 1960-1990 was 257 cubic feet per 

second (186,200 acre-feet per year). The Logan River channel is incised as much as 200 feet 

into the surrounding basin-till deposits near the mouth of Logan canyon and as little as a few 

feet near U.S. Highway 89. Downsfream from the confluence with the Blacksmith Fork, the 

Logan River flows in to the south end of Cutler Reservoir. The mean annual flow of the 

Logan River into the Cutler Reservoir is about 290 cubic feet per second (210,000 acre-feet 

per year; Kariya, et al, 1994). 

2.3.2 Local Surface Water Hydrology 

The site is located on the east-facing slopes of the Washboards and surface flows generally 

travel in that same direction. Based on topographic mapping of the area surface mn-off 

collects in natural drainage channels which flow east and then north across the Utah-Idaho 

border until they join Weston Creek approximately 3/4 miles southwest of Weston, Idaho. 

These natural drainage channels are dry through the majority of the year, carrying flows only 

during rainfall and snowmelt events. Weston Creek eventually joins the Bear River 

approximately 2.25 miles east of Weston. 

There are no bodies of surface water near the landfill. Based on regional hydrogeologic 

studies referenced previously, observations made during subsurface exploration, topographic 

relief, sampling and testing we do not believe that surface flows have significant impact on 

ground water recharge around the site. Moisture contents are variable, but near surface soils 

are typically fine-grained, indicative of lower permeability. Combining these observations 

with the sloping native surface it is expected that surface mn-off will increase and infiltration 

be limited in the vicinity of the landfill. 

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 an 

underground well owned by the City of Logan and is actually located on a portion of the 

property that is planned to remain undeveloped; it is approximately 1,200 ft east of the nearest 

point on the landfill footprint. This well is capable of producing 0.003 cfs, is permitted for 

stock-watering. Appendix L contains details regarding this well. 
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Because the site is located less than one mile south of the Utah-Idaho border, inquiries were 

also made to determine proximity to water rights in Idaho. A water-rights search was 

performed for property in Franklin County within approximately 1 mile of the site (contained 

in southern half of southeast quarter of Section 30, and southwest 114 of southwest 114 of 

Section 29, Township 16 South, Range 38 East). No water rights or points of diversion were 

listed within 1-mile ofthe landfill on the north side of the Utah-Idaho border. 

The nearest public water supply system is the City of Weston PWS (#621 00 19) in Franklin 

County, Idaho. The water system includes two wells and two springs. Both wells are located 

in a field of hay and weeds near Weston Creek in Weston Canyon; the springs are located 

further east along Weston Creek (Idaho DEQ, 2003). The four diversion points are located 

approximately 3.25 - 4.5 miles north of the landfill and because ground water flow is typically 

eastward towards the Bear River, do not appear to be down-gradient of the landfill. Surface 

run-off from the areas surrounding the landfill do flow northward and eventually into Weston 

Creek approximately 1.5 miles east (downstream) from the two springs and 3 - 3.5 miles 

downstream of the wells. A letter to the Mayor of Weston inquiring about the drinking water 

supplies for Weston, along with the "City of Weston (PWS 6210019) Source Water 

Assessment Final Report" in included in Appendix L. 

2.5 GROUND WATER QUALITY 

2.5.1 Ground Water Data 

Background water quality in the shallow water bearing zone was evaluated from samples 

taken from both upgradient and downgradient monitoring wells. Based on initial depth 

measurements the water moves eastward through water bearing zones toward the Bear River. 

The location of the existing wells is shown on Drawing 4 (Appendix A) and referenced in 

Ground Water Monitoring Plan (Appendix F). Seven wells were installed in 2010 and 2011 

and the first round of sampling and testing was performed on December 6 and 7, 2011. All 

seven of the wells were installed prior to establishing the landfill development plan; as a result 

some will have to be abandoned during landfill development. Additional wells will be 

installed as the landfill develops in order to better define and effectively monitor ground water 

quality. The proposed additional monitoring wells are indicated on Drawing 6 (Appendix A). 
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Initial water chemistry data has shown that of the constituents evaluated, background water 

levels are in excess of ground water protection standards for Arsenic (NV-1 and NV-4) and 

Lead (NV-4). All other metals, minerals and volatile organic compounds (VOC's) evaluated 

were found to be either below test reporting limits, or below ground water protection 

standards. A complete list of the chemical constituents and associated reporting limits are 

presented in Appendix F. 

A summary of the sampling periods, techniques, and procedures are provided in the 

Groundwater Monitoring Plan (Appendix F). The results of the analyses will be provided in 

an Annual Report to the Utah Division of Solid and Hazardous Waste (DSHW). 
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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 VA mile of existing dwellings, incompatible or 

historical stmctures, unless allowed by local land use planning or zoning 

Not to be located within 5,000 feet of airport mnways 

Not to be located on archeological sites 

2 — Geologic Hazards 

Proximity to a Holocene Fault 

Considerations for constmcting 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: 

Altemative 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 degradafion 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 NVL's 

compliance with those requirements. 

3.1.1 Land Use Compatibility 

The NVL is not known to be out of compliance with any element of the land use compatibility 

standard. Many of these findings are a result of a multi-year study of possible landfill 

locations within Cache County that was completed by HDR in 2004. The entire text and maps 

associated with this report have not been included in this permit; however, it is available on 

Logan City's web page (http://loganutah.org/Environmental/Landfill/FAQ.cfrn ). Selected 

maps have been included in Appendix K as discussed in the following paragraphs. 

The site is not located within 1,000 feet of a park or protected area. The nearest park is 

located 4.5 miles east of the site near Comish, Utah. Caribou National forest is 4 miles 

west of the site. 

Source(s): Cache County Landfill Siting Study, HDR, map dated August 10, 2000 

(Parks & Recreation Areas) included in Appendix K. 

The site is not located in a Utah Division of Wildlife Resources (UDWR) Wildlife 

Management Area and as such is not restricted from landfill development. A portion 

of the property owned is located on "high value" habitat for bald eagles; however, that 

portion is outside the planned landfill. The site is also listed as "moderately 

constrained" for sensitive species, but is not listed as sensifive for migratory birds. 

A search of the sensitive species database maintained by the Utah Natural Heritage 

Program indicated that sensitive species in the area consist of the sharp-tailed grouse 

and grasshopper sparrow (within 1/2-mile). Expanding the search radius to 2-miles 

revealed recent records for short-eared owls and historical records of occurrence of the 
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pygmy rabbit. UDWR has been contacted throughout the site selection process and 

responded specifically about the Clarkston site in 2003 (letter included in Appendix 

K). At that time they stated their main concem was potential loss of habitat for the 

sharp-tailed grouse. They requested performance of a multi-year survey to determine 

population of grouse that would be impacted or displaced. In recent communications 

the UDWR has not changed their position. This study has not yet been performed; 

however, the City of Logan will continue to work with representatives from UDWR to 

determine the potential impacts and the appropriate mitigation. 

Source(s): Cache County Landfill Siting Study, HDR, maps dated August 10, 2000 

(Bald Eagle Habitat) and September 14, 2000 (Species of Special Concern and 

Migratory Birds), respectively. All three maps are included in Appendix K. 

The site is not located on any farmland that has been designated as prime or unique. A 

portion of the site is listed as 'Special Farmland of State Importance - Non-irrigated'. A 

letter from the North Cache Conservation District indicated that this designation does 

not have any stipulations that would impact a site being considered for a landfill. 

Source(s): Cache County Landfill Siting Study, HDR, map dated August 10, 

2000 (Special Farm Areas) included in Appendix K. 

Letter from S. Bruce Karren, North Cache Conservation District, November 30, 

2011, included in Appendix K. 

The site is not located within 1/4 mile of any dwelling, incompatible or historic 

stmctures. The nearest historic property to the site is the Clarkston Cemetery located 

approximately 4 miles south of the site. The property is zoned as "Agricultural" but 

was placed in a "Public Infrastmcture Overlay Zone" in October 2011 by Cache 

County officials to allow for use as a landfill. 

Source(s): Cache County Landfill Siting Study, HDR, maps dated August 10, 2000 

(Development Constraints, Historic Sites) included in Appendix K. 

The site is not located within 5,000 feet of any airport mnway. The airport mnway 

nearest the site is at the Logan-Cache Airport; located approximately 16 miles 

southeast of the site. 
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Source(s): Cache County Landfill Siting Study, HDR, map dated May 31, 2001 

(Airport Restrictions) included in Appendix K. 

The site is not located on any known archeological sites. As mentioned previously, the 

site of the proposed NVL (north of Clarkston) was selected as a result of an extensive 

multi-year siting study (HDR, 2004). In that study, this location was referred to as 

"Site C." Research and field investigations performed during that study concluded 

that: 

"Site C has a low probability for containing historic sites. Its rugged terrain and 

remote location do not make it a strong candidate for habitation sites. Today some of 

it is farmed, but most appears to be undeveloped. Because little information exists on 

the specific prehistoric and Native American settlement-subsistence patterns in the 

valley, site rankings assume a correlation between human occupation and use and 

proximity to major waterways. Give this assumption Site C has the least potential for 

substantial prehistoric or historic Native American sites because it is farthest from the 

major rivers." 

A letter summarizing HDR's findings regarding historic properties and archaeological 

sites was prepared and sent to the State Historical Preservation Office (SHPO) for 

their review and comment. A copy of this letter 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 stmctural integrity of the facility". 

The NVL 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 Cache County (Solomon, 1999, Elliot 

and Harty, 2010) did show that portions of the east facing slopes of the "Washboards" have 

experienced some landsliding. None of the mapped landslide deposits are within the property 

boundary; they are located south and east of the site. According to Solomon, the landslides 
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that did occur nearest the site "were caused either by wave erosion of the Bonneville 

shoreline, rapid dewatering of oversteepened slopes during the Bonneville flood, or 

earthquakes." The conditions associated with Lake Bonneville are no longer present and 

therefore will not cause additional landsliding. A more detailed discussion of potential 

earthquake induced slope instability will be presented in section 3.1.2.3 - Seismic Impact 

Zone Analysis. 

Source(s): Cache County Landfill Siting Study, HDR, map dated August 11, 2000 

(Faults) included in Appendix K. 

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 Clarkston Fault (class A), located approximately 2.25 miles west 

of the site, a part of the West Cache fault zone. The West Cache Fault Zone is a series of three 

related east-dipping normal faults that extend 80 km (50 mi) along the west side of Cache 

Valley from northem Utah into Southem Idaho (Black et al, 2000) 

Source(s): Cache County Landfill Siting Study, HDR, map dated August 10, 2000 

(Faults) included in Appendix K. 

USGS. 2011, Fault and Fold Database, 

earthquake.usgs.gov/hazards/qfaults/google.php 

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 0.321 g, 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 
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adopted in full by the UDEQ. The acceleration value of approximately 0.32Ig 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 

"very dense soil and soft rock" site (site class C), 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 M 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 

the static and pseudo-static cases. A value of 30 degrees for the angle of intemal 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 silt and sands were estimated based 

on laboratory testing. For stability analysis they have been assigned a friction angle of 31 

degrees and a cohesion intercept of 400 psf The in situ lean CLAY was assumed to have a 

conservatively low friction angle of 27 degrees and cohesion intercept of 500 psf. A summary 

of the input soil parameters is provided in the following table: 

201) North Va))ey Landfi)) Permil App)jcatjon Part JJJ March 7.2012 

Page 15 



Material 

Intemal friction 

angle, (p 

(degrees) 

Cohesion intercept, c 

(psf) 

Unit weight, y 

(pcf) 

MSW 30 150 68 

Native Sand and Silt 

Native Lean Clay 

31 

27 

400 

500 

115 

115 

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. 

Using the parameters outlined above and the planned landfill geometry, static slope stability 

analyses were performed for the three most critical slope geometries expected during planned 

development of the landfill: largest cut slope (2.5H:1V), 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. 

Static Factor of 
Slope Geomefry 

Safety 

Cut Slope (2.5H:1V) 1.73 

Intermediate Waste 
1.94 

Slope (3H:1V) 
Final Waste Slope 

2.52 
(4H:1V) 
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Depending on the sequence of waste generation and placement in the landfill configuration 

presented in this permit it is possible that "worst-case" cut and intermediate waste slopes 

could remain unsupported for a period of several years. For this reason a seismic assessment 

of these slopes was performed as well as for the final cover slope. Seismic loading various 

slope geometries was considered 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 0.32 Ig for a very dense soil site (site 

classification C). The PGA of 0.32Ig was used as the ground surface acceleration at the base of 

the refiise. Using the attenuation curves developed by Singh and Sun (1995), the peak 

acceleration for a 200 foot high waste fill was 0.215g. Since the fill is a maximum 278 feet 

and sfrain of the MSW reduces the Peak Horizontal Acceleration (PHA) as it gets taller, 

0.215g is considered conservative. An average acceleration of 0.268g 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 less 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 

0.134g 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 1.23 for the final cover and 1.03 for the 

intermediate waste slope. Deformation of the intermediate waste slope may require earthwork 

to replace temporary cover soils; however, this would occur prior to placement of additional 

MSW or the final cover materials. A more detailed analysis of the final cover slope was also 

performed and will be discussed later in this section. 

For the cut slope into native soils a simplistic pseudo-static analysis was also performed. In 

this case the full PGA (0.32Ig) was utilized because the ground motions will not attenuate as 

much through native soils as it will in a waste mass. In this case a factor of safety of 1.18 was 

obtained through the Hynes and Franklin method. 

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 modificafion 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 M. 

As mentioned in Section 3.1.2.1 of this report, the nearest Class A fault is the Clarkston fault; 

a part of the West Cache Fault Zone (fault ID 2521a) located approximately 3.6 km (2.2 

miles) west of the site. According to the USGS (2007), a class A fault shows "Geological 

evidence demonstrates the existence of a Quatemary fault tectonic origin, whether the fault is 

exposed by mapping or inferred from liquefaction or other deformational features". The West 

Cache fault zone, Clarkston section is characterized by a maximum magnitude 6.66 

earthquake (USGS, 2008). 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 

displacement less than 1 cm during a seismic event (Plate N-11). A summary of the simplified 

seismic slope displacement inputs and results for the global stability are shown in the 

following table: 

Yield 

Slope Geometry acceleration, ky 

(g) 

Maximum depth 

to critical 

surface, H (ft) 

Displacement 

(cm) 

Final Waste 

Slope (4:1) 

Cut Slope 

(2.5:1) 

0.212 

0.237 

103 

206 

<1 

<1 

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 
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(geocomposite), HDPE, GCL, 18-inch intermediate cover soils. Due to the simplistic 

geomefry 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 intemal 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: 

O ID 

Model: c tS Q ^ 

s « § d - s i 

S c ^ Q . S K O O H . S 

Thickness,//(ft) = 0.52 2.05 2.07 2.08 2.09 2.11 3.65 

Unit weight, r (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, F5= 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 Maximum 

acceleration, depth to critical 

ky (g) 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 cm, 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 
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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 (Solomon, 1999; 

Elliott & Harty, 2010) on the adjacent eastem slopes of the Washboards. Most of the 

conditions that are probable causes of the previous slope instability in the area, namely Lake 

Bonneville, no longer exist. However, constmction of the planned landfill cells will require 

excavation into the native slopes. This could impact the performance of various design 

elements of the landfill; therefore, slope stability has been assessed as part of landfill design. 

3.1.3 Surface Water 

The NVL is not located near any standing surface water and is not located in a drinking water 

protection zone. 

Source(s): Cache County Landfill Siting Study, HDR, map dated August 10, 2000 

(Drinking Water Protection Areas) included in Appendix K. 

Design considerations have been implemented to minimize 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 will be confrolled as previously discussed to provide 

protection against transporting potential contaminants off-site. 

3.1.4 Wetlands 

The proposed landfill is not located on or near any existing wetlands. Identified wetlands 

nearest site are located approximately 5 miles south of the property adjacent to the Newton 

Reservoir and Clarkston Creek. 

Source(s): Cache County Landfill Siting Study, HDR, map dated August 11, 2000 

(Wetlands) included in Appendix K. 
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3.1.5 Groundwater 

This landfill is to be lined with preliminary liner elevation designed to be at least 10 feet 

above ground water (Drawing 5, Appendix A). 

Seven preliminary subsurface explorations extending up to 250 feet below the existing 

elevation of the landfill property have all encountered ground water. Investigations have 

identified higher permeability zones of relatively course-grained soils (sand and gravel) that 

form perched water tables. The combination of relatively steep native slope and low 

permeability fine-grained soils likely limit the saturation of subsurface soils from 

precipitation. Monitoring wells have been installed in all seven explorations in order to 

monitor water in these zones and collect samples for water quality testing. The deeper 

borings did not show the existence of water at depth. 

Background water chemistry analysis was performed on samples collected on December 6 

and 7, 2011 by Logan City. This water quality data, along with applicable ground water 

protection measures, are summarized in the Ground Water Monitoring Plan (Appendix F). 

3.2 ESTIMATED FACILITY LIFE 

The property owned by Logan City contains approximately 532 acres of land, the operational 

plan calls for 133 acres of that land to be utilized for MSW disposal. Based on the projected 

waste streams, the estimated life of the facility is approximately 81 years. Details of the 

landfill life analysis are contained in Appendix N. 

Based on current figures, approximately 243 tons per operational day (75,520 ton/year) Of 

MSW would be disposed of at the NVL. Logan City anticipates that future compost 

operations and recycling, will keep the waste stream increases to approximately 2Vo per year. 

A total of approximately 310 operational days per year is anticipated for the NVL operation. 

Section 4.3 Staged Closure provides greater detail of each of the planned landfilling Phases. 

3.3 LANDFILL DEVELOPMENT AND OPERATION 

The current plans call for development of the landfill in three Phases; these are shown on 

Drawing 3, Appendix A. The first phase of development will include development of site 

access roads and mn-on controls beginning from Stink Creek Road and proceeding northward 

2011 North Valley Undfill Pennit Application Part III March?, 2012 

Page 22 



around the north and eastem portions of the proposed landfill. Presently, with the exception of 

some dirt roadways there is not vehicle access around the landfill site. The first phase of road 

development will terminate near the northwest comer of Phase I. Fill needed for the initial 

road constmction (372,000 cyd) will be generated from the Phase I cut (1.06 Mcyd) and the 

remaining soil generated will be stockpiled for use as daily cover. The floor of the landfill 

cells is designed with a cross slope (2.5 and 7 %). Al l water will be diverted in a southeasterly 

direction away from active working areas and toward the eastem limits of the proposed 

landfill footprint. Based on the waste sfream projections we anticipate that Cell 1 will 

accommodate the projected waste stream for approximately 4.5 years. During this time 

development of Cells 2 and 3 will continue. 

3.3.1 Liner 

Liner installation will begin in Phase I, Cell 1 in preparation for waste acceptance. We 

estimate that approximately 556,250 sq-ft of landfill area will be lined in this cell. The landfill 

floor and side walls will be lined using a primary HDPE liner and secondary GCL. 

Preparation for liner placement will include removal of oversize cobbles in order to protect 

liner materials, a layer of protective soil will be placed over liner materials in order to guard 

from liner distress due to equipment and waste placement. A geocomposite drain net will also 

be used on the landfill floor for collection of leachate. Subsequent cell and Phase development 

will tie into existing liner materials to maintain a continuous liner system throughout the 

remaining development phases. 

3.3.2 FUl 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. 
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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 govemed by R315-303-4. Borrow soils will be generated by excavation of 

landfill cells, and soils generated will be 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 available soil at the landfill; cmshing and screening will not be required to 

produce suitable cover soils. 

3.3.3.2 Final Cover 

The NVL will initiate its final cover system installation within 30 days after disposal reaches 

final elevation in any particular landfill closure Stage (Appendix A, Drawing 14). Installation 

of the cover will be complete within 180 days after initiation. It is anticipated that final cover 

will be placed over the landfill areas in several separate events as sufficient area is brought to 

final elevation. The minimum area planned for placement of final cover is approximately 4-

acres; the largest area is just under 14-acres. Closure Stages may be adjusted to better 

accommodate landfill operafion and waste placement. 

The engineered final cover system will prevent 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 constmcted as 

indicated on the permit drawings in Appendix A (Drawing 13). Beginning at the surface the 

planned cover consists of a minimum of 6-inches of topsoil (mulch/compost), 18-inches low 

permeability site soils, geocomposite (drain-net), HDPE and GCL over 18-inches of 

intermediate cover soils. Prior to constmction of the final cover in each of the stages, an 

engineering design package consisfing of Drawings, Specifications and a QA/QC plan will be 

submitted to the DSHW for approval. 

Final cover side slopes will be constmcted and maintained at a maximum of 4H:1V. The final 

cover surface will also contain roads which provide access for final cover maintenance and 

break up long drainage paths to minimize erosion. The roadway benches will slope up to 5% 
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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 12 (Appendix A), the natural ground surface at the site of the 

landfill slopes generally downward from west to east. Within the proposed landfill footprint 

the natural elevation of the surface drops from approximately 5,355 to 5,035 feet and the final 

cover has a maximum elevation of 5,455 and a minimum elevation of approximately 5,042 

feet 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 lisfing of equipment and personnel 

located at the landfill and the availability of additional equipment as needed. 

3.4 MONITORING SYSTEM DESIGN 

3.4.1 Ground Water Monitoring System 

At present the ground water monitoring system consists of seven wells installed in 2010 and 

2011. As discussed previously, some of these wells will be abandoned as the landfill is 

developed, additional wells will be installed. The locations of existing wells are shown on 

Drawing 4 (Appendix A) and discussed in the Ground Water Monitoring Plan (Appendix F). 

3.4.2 Surface Water 

In general, surface water will be prevented from mnning into the active landfill area by 

ditches and berms created during perimeter road constmction. 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 constmcted 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 Cache Valley, the quanfity of water infiltrating the landfill is 

predicted to be small and subsequent leachate generation low. The landfill cover is designed 

to minimize infilfration and promote mnoff. Furthermore, liquid waste 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 LCS will be designed to 

maintain fijnctions 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 constmction at NVL will incorporate leachate 

collection/fransmission 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 floor itself is to be constmcted with a minimum slope of 7.43%) (west to east) in order to 

direct leachate flows to a proposed pond designated for leachate management. This pond is 

located outside the landfill footprint and will be sized to collect leachate generated from the 

largest proposed landfill cell when subjected to the design storm (100-yr, 24-hour storm; 3.72 

inches). As currently planned the largest area to be lined/open at one time will be Cell 7, 

approximately 950,000 ft2 (21.8 acres). The leachate pond will be sized to completely capture 

all mn-off from the design storm falling on this area. The minimum required pond capacity in 

this scenario is 6.76 acre-ft. The area set aside for the leachate collecfion/evaporation pond is 

approximately 4.8 acres in size. This requires an average pond depth of 1.4 feet. The pond 

will be constmcted and lined a minimum depth of 4.5 feet to allow for necessary freeboard 

and to provide adequate capacity in the event the design storm occurs when the pond is not 

completely empty. 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 constmcted in each landfill cell. These collection sumps will be 

located at the lowest elevation in each cell and connected via transmission piping (buried) to 

the lined leachate pond. Evaporation will typically be the means of liquid removal; however 
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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. 

3.4.4 Landfill Gas 

The decomposition of solid waste produces methane, a potentially flammable gas. The 

accumulation of methane in site stmctures can result in fire and explosions that can injure 

employees and property, users of the landfill, and occupants of nearby stmctures. During Phase I 

of the landfill life the only stmcture planned for the site may be a small scale house. In 

accordance with Subtitle D and Utah mles, NVL will conduct subsurface and facility stmcture 

gas monitoring at least quarterly for methane detection. The concenfration of methane gas 

generated by the landfill must not exceed 25% of the lower explosive limit (LEL) in the facility 

stmctures (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, NVL 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, NVL 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, NVL 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 NVL site will be predominantly fine-grained silts and clays that are 

native to the site. Methane which may be produced may not be able to easily exit through the 

cover. The gas fransmission layer will be utilized to direct the MSW generated gases to collector 

pipe 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, but a weather station will be installed 

in conjunction with landfill constmction. The two nearest weather stations to the site are in 

Trenton and at the Cutler Reservoir; these two stations show the average annual rainfall to be 

18.28 and 17.75 inches, respectively. Both these stations are located at a lower elevation and 

several miles south-southeast of the landfill site (Trenton 7.5 miles. Cutler Reservoir, 14.5 
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miles). A statewide map available from the United States Department of Agriculture (USDA) 

indicated that the site should expect to receive 18-20 inches of precipitation annually. 

3.5.1 Run-On from a 25-Year, 24-Hour Storm 

The landfill site is located on the east facing slope of the "Washboards" and there is potential 

for surface flows to mn-on to the site from areas to the northwest and southwest of the site. 

There are also two natural ephemeral channels that convey the concentrated flows from slopes 

west of the landfill into a single drainage channel to the east. In order to develop vehicle 

access around the perimeter of the proposed cells there will be cuts and fills of varying 

heights constmcted as part of the access road constmction. Surface flows from areas north, 

west and south and west of the landfill will be diverted around the landfill until they can be 

reinfroduced to the natural ephemeral channel(s) near the eastem limits of proposed landfill 

constmction. 

Fill areas will create a barrier to eastward flows and a continuous channel will be constmcted 

on the outside edge of the perimeter access road that is capable of transmitting flows from a 

25-year, 24-hour storm (2.95 inches - NOAA Aflas 14). The placement of fill within existing 

drainage swales will create periodic detention ponds which will serve to reduce the peak 

flows. The high point of the perimeter road will be located near the center of the final landfill 

footprint along the westem side, from this high point flows will be diverted north or south 

along the perimeter road until the topography carries them eastward where they can be 

directed back into the natural drainage channel. Preliminary calculations of the peak flow 

rates from the predicted mn-on areas used for initial design of the storm water collection 

ditches are provided in Appendix G. 

Run-on from the northwest will be diverted by means of the road embankment constmcted 

during Phase I of landfill operations. The constmcted road embankment will detour flows 

temporarily until they can re-enter the natural drainage channel. Run-on from the southwest 

will also be intercepted by Phase I road constmction, but will flow through a culvert (SW-1) 

into the natural drainage channel. Run-on from the southwest will be diverted through SW-1 

until Phase III of landfill operations when perimeter road constmction is complete. At that 

time SW-l will only pass flows from any undeveloped areas within the landfill perimeter and 

mn-on from the southwest will pass through a future culvert (SW-2) installed just west of the 

scale. As the remainder of Phase III is developed for waste acceptance, SW-1 will be 
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abandoned. Until the perimeter road is completed diversion berms will be constmcted to 

divert mn-on from working areas within the landfill. 

3.5.2 Run-Offfrom a 25-Year, 24-Hour Storm 

The design for the landfill will incorporate a mn-off control system that will divert the surface 

flows resulting from a 25-year, 24-hour storm (2.95 inches - NOAA Atlas 14) that falls on the 

landfill cover. The proposed final cover surface will be divided into 2 sub-areas by grading of 

the cover. Collection ditches located along the proposed perimeter road (see Drawings, 6, 9 

and 11, Appendix A) will collect cap mn-off and transport it to two culverts (RO-N and RO-

S) located near the eastem limits of the landfill. These culverts will carry flows into the mn­

off detention pond where sediment will be allowed to settle out during evaporation. 

Preliminary calculations of the flow rates from the predicted mnoff to be used for design of 

the storm water collection ditches are provided in Appendix G. Preliminary storm water 

collection ditch design calculations are also included in Appendix G. All ditches will be 

constmcted with 2H:1V side slopes, maximum depth of flow was calculated to be 2.5 feet in 

the south mn-off channel. 

Surface water that flows off the intermediate cover will be intercepted by control berms and 

will be freated as non-contact mn-off. The intermediate cover will be graded to provide the 

maximum slopes consistent with slope stability to minimize the amount of precipitation that 

would infiltrate into the waste materials. 

Berms and ditches will be incorporated into the active landfill areas to direct the precipitation 

away from the working faces. 

NVL personnel will be responsible for the maintenance of the slopes and drainage systems to 

ensure the efficient operation of the mn-off system. 

As shown on several of the permit drawings (Appendix A) two separate ponds will be 

constmcted at the site: one for collection/evaporation of leachate and the other for detention 

and control of storm mn-off. In order to account for the presence of some water in the ponds 

at the time of the design storm event the ponds will be sized to contain leachate or mn-off 

from the 100-year 24 hour storm (3.72-inches - NOAA Aflas 14). 
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The NVL is designed and will be constmcted 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 

CWA. Prior to initiation of work at the site a Utah Pollutant Discharge Elimination System 

(UPDES) permit will be obtained. Logan City, having previously applied for a UPDES permit 

at the existing Logan City Sanitary Landfill is familiar with the requirements and procedures 

for obtaining the necessary permit. A portion of the existing permit documentation and 

samples of applicable reporting forms are contained in Appendix H. 
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SECTION 4 - CLOSURE PLAN 

4.1 GENERAL 

Closure of the NVL will occur in Stages that proceed from the northem-most comer of the 

landfill and progress initially clockwise to the southeast to close the areas associated with Phase I 

(Cells 1-3). After completion of the first closure Stages; closure activity will proceed in a 

counterclockwise direction over the cells associated with Phase II (Cells 4-6) with the final 

closure being the area associated with Phase III (Cells 7-9) which will terminate along the 

southem and eastem limits of the landfill footprint. Drawing 14 (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 O. 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 NVL 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 constmction of a final cover 

system would need to be completed over the entire MSW landfill footprint. 
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4.3 STAGED CLOSURE 

The most probable scenario for the NVL 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 14 (Appendix A) shows the planned contours of the final cover. 

4.3.1 Closure Sequencing 

The closure of the NVL will be completed in at least 15 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. The lateral extent of final cover completed 

and predicted duration of each of the Phases is as follows: 

4.3.1.1 Landfill Area Associated with Phase I Cells: Stages A-C 

Cells 1-3 comprise the eastem half of the northem portions of the proposed landfill and will 

provide approximately 4,093,330 cubic yards of airspace. Based on the waste projections 

outlined previously it will reach capacity in approximately 23 years after waste is first 

accepted at the landfill. At the end of waste acceptance in Phase I, approximately 860,000 sq-

ft (20.05-acres) will be at final cover elevation and ready for closure. In order to more quickly 

initiate the placement of final cover Phase I will be closed in at least three stages: 

Stage A: 6.29-acres 

Stage B: 6.74-acres 

Stage C: 7.02-acres 

4.3.1.2 Landfill Area Associated with Phase II Cells: Stages D-G 

Cells 4-6 are located immediately west of Cells 1-3. Phase II of the proposed landfill will 

provide approximately 8,828,750 cubic yards of airspace. Based on the waste projections 

outlined previously it will reach capacity in approximately 37 years after the completion of 

Phase I. At the end of waste acceptance in Phase II, approximately 1,093,200 sq-ft (25.1 -

acres) of additional area will be at final cover elevation and ready for closure. In order to 

more quickly initiate the placement of final cover Phase II will be closed in at least four 

Stages: 
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Stage D: 7.00-acres 

Stage E: 7.02-acres 

Stage F: 6.68-acres 

Stage G: 4.40-acres 

4.3.1.3 Landfill Area Associated with Phase III Cells: Stages H-O 

Cells 7-9 are located along the southem and eastem limits of the landfill. They constitute 

Phase III of the proposed landfill and will provide approximately 13,769,020 cubic yards of 

airspace. Based on the waste projections outlined previously it will reach capacity in 

approximately 39 years after the completion of Phase II. At the end of waste acceptance in 

Phase III, the remaining 3,858,000 sq-ft (88.47-acres) of cover surface area will be at final 

elevation and ready for closure. In order to more quickly initiate the placement of final cover 

Phase HI will be closed in at least eight stages: 

Stage H: 6.83-acres 

Stage 1: 10.50-acres 

Stage J: 13.94-acres 

Stage K: 12.66-acres 

Stage L: 13.92-acres 

Stage M : 9.62-acres 

Stage N: 10.36-acres 

Stage O: 10.64-acres 

Financial assurance for the site will be based on the costs for the largest planned closure stage 

(Stage J). 

4.3.1.4 Total Capacity of the Site. 

The approximate quantity of air space available at the NVL is 26,691,000 cubic yards (CY) 

including daily and intermediate cover. Removing daily, intermediate and final cover soils 

volume leaves approximately 21,352,800 cubic yards for waste. A projection of landfill life is 

provided in Appendix N. This analysis assumes a steady 2% population growth and indicates 

that the landfill will reach its design capacity in approximately 81 years from the time waste is 

first accepted. 
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4.3.2 Closure Procedures 

Closure activities for each Phase 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, constmction 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 constmction. 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. 

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, constmction specifications, 

and QA/QC protocols to guide the constmction of the final cover. 

• Bidding and constmction of final cover. 

• Constmction of a maintenance road over the cover. 

• Constmction of mn-off confrol stmctures. 

• Vegetation of the final cover soils. 

• Preparation of As-Built drawings. 

• Inspection of final cover constmction by Owner (City of Logan), Engineer (engineer 

of record) and DSHW personnel. 

• Preparation of Certificate of Closure by a Utah registered Professional Engineer. 
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• Submittal of required documents to the State DSHW and to the Cache 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 is Stage J (13.94-acres), 

other areas will have been closed prior to that time and later closures are planned to be smaller 

in size. The costs associated with the closure of Stage J or any of the other areas at once will 

entail the final grading of that area, engineering of final cover, preparation of plans, 

specifications, and QA/QC plan as well as the final cover installation. The cost of closure for 

Stage J is estimated to be $1.4 million (present value). Details of this estimate are provided in 

Appendix O. 

4.4.2 Immediate Closure 

If the landfilling operations continue as proposed by this permit application, the landfill will be 

closed in 16 Stages described in Section 4.3.1, following this plan will spread out the total costs 

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 each of the three planned development 

phases. In these scenarios waste is complete for the initial cell of each landfill phase, subsequent 

cells have been lined and partial waste placement has occurred in the remaining two cells. 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 

freated with daily or intermediate cover. The approximate size and cost (present value) of 

immediate closure for each Phase is estimated as follows: 

Phase I - 31.5-acres $ 2.89M 

Phase II - 36.9-acres $ 3.37M 
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Phase III- 55.5-acres $ 4.25M 

As described previously these Phases will be divided up into closure stages of various sizes 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 O. 

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 retum 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 O. 

5.2 POST-CLOSURE PLAN 

In accordance with mles 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 NVL 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 conceming the location of the landfill shall be recorded 

with the Cache 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 

Cache County comprehensive 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-Aimual Refer to Ground Water Monitoring Plan 

Surface Water Semi-Annual Refer to Operations Plan 

Leachate Quarterly Sump at southwest comer of Landfill 

Gas and Ambient Air Quarterly Refer to Operations Plan 

Settlement Annual Bench mark survey 

5.2.2.1 Ground Water 

Wells 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 will be 

installed in the ftiture. 

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 NVL. Logan City personnel have previously obtained a UPDES permit for 

the Logan City Sanitary Landfill, a sample of this permit is contained in Appendix H. 

5.2.2.3 Leachate 

The presence of leachate will be monitored in the leachate collection pond located east of the 

proposed Phase I development (Appendix A, Drawing 2). Accumulations of leachate in 

excess of 3 feet will be removed and transported the Logan City Sewage Lagoons for 

treatment. 

5.2.2.4 Gas Monitoring 

All stmctures (if any) associated with periodic site monitoring or landfill gas collection 

system will be monitored quarterly. 
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5.2.2.5 Settlement 
I 

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 

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 mn-on and mn-off systems will be 

inspected in accordance with the schedule presented in the post-closure cost estimate (Appendix 

O). 

Facilities will be inspected for damage, deterioration, and impaired ftinction 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 

Logan City 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. Logan City 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 fiinctional landfill cover. Land use activities will be approved by 

Logan City prior to implementation. Typical end uses may range from green waste processing 

and composting to recreational activities or open space. Since the closure of the site may be 

over 80 years away and with the potential development options that could occur in this area, it 

is not currently possible to establish a land use plan that will be consistent with surrounding 

land uses and the needs of area residents or Cache County. 
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SECTION 7 - FINANCIAL ASSURANCE 

7.1 CLOSURE COSTS 

Cost estimates have been developed for the closure Stages at the NVL. Appendix O -

Closure/Post-Closure Costs contains the closure cost data for the NVL. 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 NVL. Appendix O 

- Closure/Post-Closure Costs contains the post-closure cost data for the NVL. 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 

tmst 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 tmst flind, surety bond, insurance, letter of credit or the local government 

financial test. 

Logan City will use a government tmst and investment fijnd to fiilfill the requirements of 

financial assurance for the operation of the NVL. 
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Hickman Land Title Co. 
J12 North Main Si. • P.O. Box 386 

Uigan, Utah 84323 
Te) 435-752-0582 • Tm 435-752-0584 

871 West Heritage Park Blvd., Suite 120 
Uyton, Utali S4041 

. .Tel.Mdli6/.8?pp.?J«xMr4.1fc8?50 

895 West Baxter Drive 
South lordan, Utah 8409S 

Tel 801-316-lSOO • Fax 801-316-4E50 

ickman 
^dTltle(p 

= S I N C E 1904: 

Serving Cadic, Davis, Rich, Salt Lake, 
Utah and Weber Counties in Utah 

Lincoln and Teton Counties in Wyoming 

Rich Land TitJe Co. 
P.O. Box 362 

Raiidolph, Utoli 84064-0362 
Tel 435-752-0582 • Fax 435-752-0584 

Land Title Co. 
160 Bast Broadway • P.O. Box 65J 

Jackson, Wyoming 83031-651 
• "TeT307-73.V47I3"' T « 307-733-6186 

wwwJandtitlecft.com 
Ulali ToU Free Kne 1-800-36S-772D 

Wyoming Toll Free Une 1-800-289-9520 

LIMITED REPORT 

TO: CACHE COUNTY 
120 North 100 West 
Logau, Utah 84321 
Dairell Gibbons 

Order No. T-60505 

Re: CITY OF LOGAN 

Effective Date: May 19, 2011 at 7:59 a.m. 

At your request, fflCKMAN LAND TITLE COMPANY, has performed a limited search of the 
records of the office of the County Recorder of Cache County from July 8,1971 to the date of 
this report, to the following described tract of land in said County; 

LEGAL DESCRJPTION: 

Parcel 1: Beginning at the Southwest Comer of the Southeast Quarter of Section 34, Township 15 North, 
Range 2 West of the Sah Lake Base and Meridian, thence East 49 Vi feet; thence North 610 feet; thence 
East 2079 feet; thence SouHi 98 V4 feet; thence East 9 rods; thence North 9 rods; thence West 20 ?< 
chains; thence North 35.5 chains; tiience West 14.5 chains; thence South 45.5 chains to beginning. 

Parcel 2: Part of Section 34, Township 15 North, Range 2 West of the Salt Lake Base and Meridian, 
described as follows: Beginning 1500 feet West of the Northeast comer of Lot 4, Section 35, Township 
15 North, Range 2 West; running thence West 1500 feet; thence South 1161.5 feet; tlience East 1500 
feet; thence North 1161.5 feet to thie beginning. 

PARCEL 3: Beginning 9.5 chains North of the Southeast Comer of Section 34, Township 15 North, 
Range 2 West of the Salt Lake Base and Meridian, thence West 24.97 chains; thence North 17.79 chains; 
thence East 24.97 chams; thence South 17.79 chains to beginning. 

PARCEL 4: Beginning at the Southeast Comer of tlie Southeast Quarter of Section 34, Township 15 
North, Range 2 West of the Salt Lake Base and Meridian, thence North 9.5 chains; thence West 4.02 
chains; thence South 9 rods; thence West 9 rods; thence North 98.5 feet; thence West 2079 feet; thence 
South 610 feet; thence East 2590 feet on Section line to beginning. 

sb 



PARCEL 5: Beginning al tlie Northeast comer of Lot 4, Section 35, Townsiiip 15 Nortli, Range 2 West 
of the Salt Lake Base and Meridian and running Ihence West 750 feet; tlieuce Soutli 1161.5 feet; tiience 
East 750 feet; tlience North 1161,5 feet to the beginning, 

PARCEL 6: Beginning at a pomt 17.40 chains Soutli of tlie Northeast Comer of Lot 4, Section 35, 
Township'i 5 "North;"Rairge-2 West"of the Sait take-Base mid Meridian, 
thence South 17.7 chains; thence East to a point South of beginning; thence North 17.7 chains to 
beginning. 

PARCEL 7: Beginning at the Soutliwest Corner of the Southwest Quarter of Section 35, Township 15 
North, Range 2 West of the Salt Lake Base and Meridian, thence East 20 chams; thence North 9.25 
chains; Ihence West 20 chains more or less to a point 9.50 chains North of the point of beginning; thence 
South 9.50 chains to beginning. 

PARCEL 8: The North half of the Northeast Quarter of Section 3, Township 14 North, Range 2 West of 
the Salt Lake Base and Meridian. 

PARCEL 9: The East half of the Norfliwest Quarter of Section 3, Township 14 North, Range 2 West of 
the Salt Lake Base and Meridian. 

PARCEL 10: The West half of the Northwest Quaiter of Section 3, Township 14 North, Range 2 West of 
the Sah Lake Base and Meridian. Also, the North 26.67 rods of the Northwest Quarter of the Southwest 
Quarter of Section 3, Township 14 North, Range 2 West of the Sah Lake Base and Meridian. 

PARCEL 11: Beginniag at the Center of Section 4, Township 14 North, Range 2 West of the Salt Lake 
Base and Meridian, thence South 26.666 rods; thence East 160 rods; thence North 26.666 rods; thence 
West 160 rods to begmning, less right-of-way; also the North half of the following: Beginning at the 
center of Section 4, Township 14 North, Range 2 West of the Salt Lake Base and Meridian, thence West 
24 rods; thence Soutli 13 1/3 rods; thence East 24 rods; thence Noitli 13 1/3 rods to beginning. 

Property Address: Not Listed 

Said limited search reveals tlie following infonnation: 

1. The last recorded document(s) which purport(s) to convey title to said property: 

Recorded: March 1,2005 Entry No. 884330 Book: 1341 Page: 1950 
PARCEL 1, 3, 4, 6, 7, 8, 9, 10 and 11: CITY OF LOGAN, A Municipal Corporation 

Recorded: December 27, 2005 Entry No. 907243 Book: 1387 Page: 1133 
PARCEL 2 and 5: CITY OF LOGAN 

P sb 



Taxes for (he year 2011, and subsequent years, not yel due and payable. 
Pai-cel 1: Tax Pai-cel No. 15-051-0007. (2010 taxes were paid in the amount of S158.47) 
Parcel 2: Tax Parcel No. 15-051-0008. (2010 taxes were paid in the amount of $167.13) 
Parcel 3: Tax Parcel No. 15-051-0009. (2010 taxes were paid in the amount of $155.02) 
Parcel 4: Tax Parcel No. 15-051-0010. (2010 taxes were paid in the amount of .f 130.66) 
Parcel-5:-Tax-Paj-celNo; -15-05-i-0012; (20] G taxes were paid iD-lhe aniount-of $86:6-6> 
Parcel 6: Tax Parcel No. 15-051-0013. (2010 taxes were paid m die amount of $175.53) 
Parcel 7: Tax Parcel No. 15-051-0014. (20]0taxes were paid in the amount of $83.74) 
Paicel 8: Tax Parcel No. 15-003-0001. (2010 taxes were paid in the amount of $284.39) 
Parcel 9: Tax Parcel No. 15-003-0002. (2010 taxes were paid in the amount of $267.24) 
Parcel 10: Tax Paicel No. 15-003-0003. (2010 taxes were paid in the amount of $345.81) 
Pai-cel 11: Tax Parcel No. 15-004-0004. (2010 taxes were paid in the amount of $78.00) 

Judgments have been checked on the vesting listed above and fi^om a search of the appropriate 
tract index covering the subject property, we found the following mortgages, deeds of trust, 
judgments, liens, notice of interest, and/or notices of contract recorded during said period of 
search which may affect the subject property: None 

NOTE: No existing Deed of Trust appears of record. If this information is not correct, please notify the 
Company as soon as possible to provide information regarding the existing loan. 

H I C K M A N L A N D T I T L E C O M P A N Y 
by: 

For hiquhies Contact Us 
Logan 435-752-0582 * Layton 801-416-8900 ^̂  South Jordan 801-316-4500 

Toll Free 800-365-7720 

DECLARATIONS 
1. THIS REPORT IS BASED UPON A LIMITED SEARCH OF THE PUBLIC RECORDS 

DESIGNATED HEREIN, AND IS NOT TO BE CONSTRUED AS ANY FOBM OF TITLE 
INSURANCE OR AS A COMMITMENT TO INSURE TITLE. THE LLVBILITY OF HICKMAN 

sb 



LAND TITLE COMPANY IS LIMITED TO THE COMPENSATION RECEIVED FOR THIS 
REPORT. 

2. THIS REPORT DOES NOT INCLUDE MORTGAGES OR DEEDS OF TRUST THAT APPEAR 
TO HAVE BEEN RELEASED OF RECORD. NO REPRESENTATION IS MADE HEREUNDER 
AS TO THE_EFFECT, COMPLETENESS, VALIDITY OR ACCURACY OF THE DOCUMENTS 
R E P O i m ^ 

sb 
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a corporation organized and existing imder the laws of the State of Utah 
grantor, with its principal office at , County of Cache, State of Utah, hereby CONVEYS and 
WARRANTS only as against all claiming by, through or under it to 

CITY OF LOGAN 

grantee of /V<?rf/? Mq i/) Sfte î̂  Lô 0ff̂  ijT S'VJ'e/ 
for the sum of TEN DOLLARS and other good and valuable consideration 
the following described tract of land in Cache County, State of Utah. 

Part of Section 34, Township 15 North, Range 2 West of the Salt Lake Base and Meridian, described as 
follows: Beginning 1500 feet West of the Northeast comer of Lot 4, Section 35, Township 15 North, Range 
2 West; running thence West 1500 feet; thence South U61.5 feet; thence East 1500 feet; thence North 
1161.5 feet to the beginning. 

Beginning at the Northeast comer of Lot 4, Section 35, Township 15 North, Range 2 West of the Salt Lake 
Base and Meridian and running thence West 750 feet; thence South 1161.5 feet; thence East 750 feet; thence 
North 1161.5 feet to the beginning. 

15-051-0008; 0012 

The officers who sign this deed hereby certify that this deed and the transfer rq)resented thereby was 
duly authorized by a quorum. In witness whereof, the grantor has caused its coiporate name and seal to be 
hereunto affixed by its duly authorized officers this ^ " ^ ^ of j^or^to^^l AD. 2005. 

Signed in the presence of BURKE'S UTAH LAND & LIVESTOCK, LLC 
BY: 

LIMITED LIABILITY ACKNOWLEDGMENT 

STATE OF UTAH ) 
SS 

County of Cache 

1^. 

Eat 9 0 7 2 « 3 Bk 13B7 1133 
DiU 27-«(c-2N5 2:47PH FM ilLOO 
Michael 6lMd, Rtc. - Filed ft| TJ 
Cache Countu* 
For taCKMR UWD TITLE CONnW 

On the p-7i day of November'AD. 2QP5,personally appeared before me 

who being by me duly sworn did say, each for nunself, that he/she/they is/are the members/managers of 
BURKE'S 1 nPAH LAND & LIVESTOCK. LLC, a Utah Limited Liability Con̂ any and that the within and 
foregoing mstrument was signed on bdhalf of said Limited Liability Company by authority of its Articles of 
Organization and each duly acknowledged to me that said Limited Liability Company executed the same. 

Commission expires: <̂  - «5</ 
Residing i n ^ ^ y / ^ Notaiy Public 

I 
I 
I 

SHil^'isltD^VIS I 
112 North Mom -

Lp(|an.Uta^ 84921 I 
8«ptamber24,2009 > 

State of Utah j 



Warranty Deed 
ROSS S. BUTTARS AND LOUISE B. BUTTARS 

OfClarkston, County of CACHE, State of UTAH, hereby CONVEY and WARRANT to 

CITY OF LOGAN, A MUNICIPAL CORPORATION 

of 255 North Main Street, Logan, UT 84321, Grantee for the sum of Ten Dollars and Othn Good and Valuable 
Consideration the following described traces) of land in CACHE, State of UTAH: 

See Exhibit A attached hereto and made a part hereof 
Ent 8 8 4 3 3 0 Btc 1 3 4 1 P9 1 9 5 0 
Date 1-K3r-200S 9:49m F«(> <20.(I0 
Michael fileed, Rec. - Filed By TJ 
C a c h e C o u r t - t y , LIT 
For CflCtC TITLE CONPflNV 

TOGETHER WITH ALL rights, title and interest under Water User's Claim No. 25-2792. 

WITNESS, the hand(s) of said Grantor(s), this 28th of February, A.D., 2005. 

Signed in the Presence of: 

_)Ro8s S. Buttars 

)Loui8e B. Buttars )Loi 
) 

(_ 

STATE OF UTAH ) 
COUNTY OF CACHE) 

On the 28tli of February, A.D., ZOOS, Personally appeared before me Ross S. Buttars and Louise B. Buttars, the 
signer(s) of Ae within instrument, who duly acknowledged to me that he executed the same. 

NOTARY PUBLIC 

Residing at: Logan. UT 

My Commission Expires: tt/19/2006 



Exhibit A 

Parcel 1: 
The East half of the Northwest Quarter of Section 3, Township 14 North, Range 2 West of the Salt Lake Base and Meridian. Tax 
Parcel No. 15-003-0002 

Parcel 2: 
The North half of the Northeast Quarter of Section 3, Township 14 North, Range 2 West of the Salt Lake Base and Meridian. Tax 
Parcel No. 15-003-0001 

Parcel 3: 
The West half of the Northwest Quarter of Section 3, Township 14 North, Range 2 West of the Salt Lake Base and Meridian. Also, 
the North 26.67 rods of the Northwest Quarter of the Southwest Quarter of Section 3, Township 14 North, Range 2 West of the Salt 
Lake Base and Meridian. Tax Parcel No. 15-003-0003 

Parcel 4: 
Beginning at the Center of Section 4, Township 14 North, Range 2 West of the Salt Lake Base and Meridian, thence South 26.666 
rods; thence East 160 rods; thence North 26.666 rods; Ihence West 160 rods to beginning, LESS right-of-way; Abo, the North half of 
the following: Beginning at the Center of Section 4, Township 14 North, Range 2 West of the Salt Lake Base and Meridian, thence 
West 24 rods; thence South 13 1/3 rods; thence East 24 rods; thence North 13 1/3 rods to beginning. Tax Parcel No. 15-004-0004 

Parcel 5: 
Beginning at the Southwest Comer of the Southeast Quarter of Section 34, Township 15 North, Range 2 West of the Salt Lake Base 
and Meridian, thence East 49 1/2 feet; thence North 610 feet; thence East 2079 feet titence South 98 1/2 feet; thence East 9 rods; 
thence North 9 rods; thence West 20 3/4 chains; thence North 35.5 chains; thence West 14.5 chains; thence South 45.5 chains to 
beginning. Tax Parcel No. 15-051-0007 

Parcel 6: 
Beginning at the Soutiieast Comer of the Southeast Quarter of Section 34, Township 15 North, Range 2 West of the Salt Lake Base 
and Meridian, thence North 9.5 chains; thence West 4.02 chains; thence South 9 rods; thence West 9 rods; thence North 98.5 feet; 
thence West 2079 feet; thence South 610 feet; thence East 2590 feet on Section line to beginning. Tax Parcel No, 15-051 -0010 

Parcel?: 
Beginning 9.5 chains North of the Southeast Comer of Section 34, Township 15 North, Range 2 West of the Salt Lake Base and 
Meridian, thence West 24.97 chains; thence North 17.79 chains; thence East 24,97 chains, thence South 17.79 chains to beginning. 
Tax Parcel No. 15-051-0009 

Parcels: 
Beginning at a point 17,40 chains South of the Northeast Comer of Lot 4, Section 35, Township 15 North, Range 2 West of the Salt 
Lake Base and Meridian, dicnce West to Section line; thence South 17.7 chains; thence East to a point South of beginning; thence 
North 17.7 chains to beginning. Tax Parcel No. 15-051-0013 

Parcel 9: 
Beginnmg at the Southwest Comer of the Southwest Quarter of Section 35, Township 15 North, Range 2 West of the Salt Lake Base 
and Meridian, thence East 20 chains, thence North 9.25 chains; thence West 20 chains more or less to a point 9.50 chains North of the 
point of beginning; thence South 9.50 chains to beginning. Tax Parcel No, 15-051 -0014 

&it 884330 Bk 1341 PQ 1951 



a corporation organized and existing imder the laws of the State of Utah 
grantor, with its principal office at , County of Cache, State of Utah, hereby CONVEYS and 
WARRANTS oiily as against ail claiming by, through or under it to 

CITY OF LOGAN 

giBnteeof Alafhh Mcti/)Sfre^% Lo^<if}, or 
for the sura of TEN DOLLARS and other good and valuable consideration 
the following described tract of land in Cache County, State of Utah. 

Part of Section 34, Township 15 North, Range 2 West of the Salt Lake Base and Meridian, described as 
follows: Beginning 1500 feet West of the Northeast comer of Lot 4, Section 35, Township 15 North, Range 
2 West; running thence West 1500 feet; thence South U61.5 feet; thence East 1500 feet; thence North 
1161.5 feet to the beginning. 

Beginning at the Northeast comer of Lot 4, Section 35, Township 15 North, Range 2 West of the Salt Lake 
Base and Meridian and running thence West 750 feet; thence South 1161.5 feet; thence East 750 feet; thence 
North 1161.5 feet to the beginning. 

15-051-0008; 0012 

The officers who sign this deed hereby certify that this deed and the transfer rq)resented thereby was 
duly authorized by a quorum. In witness whereof, the grantor has caused its coiporate name and seal to be 
hereunto affixed by its duly authorized officers this day of j^crro^w^^AJ A.D. 2005. 

Signed in the presence of BURKE'S UTAH LAND & LFVESTOCK, LLC 

LIMITED LIABILITY ACKNOWLEDGMENT 

STATE OF UTAH ) 
SS 

County of Cache 

7 ^ , 

bit 9 0 7 2 4 3 Bk 1 3 8 7 Pi) 1133 
0lt« 27-4K-2005 2:47n Fw $11.00 
Kidiael 6lMd, Rtc. - Filed By TJ 
C a c h e C o u n t y , UT 
For MICKiiM UWD TITLE OMPflRIT 

On the pn- day of November A D . 2QP5,personally appeared before me 

who being by me duly sworn did say, each for mmself, that hc/she/they is/are the members/tnanagers of 
BURKE'S UTAH LAND & LIVESTOCK. LLC, a Utah Limited Liability Con^any and that the withm and 
foregomg mstrument was signed on behalf of said Limited Liability Conpany by authority of its Articles of 
Organization and each duly acknowledged to me that said Limited Liability Company executed the same. 

Commission expires: . Sii^ -tPaV^ 
Residing i n ^ ^ 7 , ^ . Notary Public 

r 
I 
I 112 North Mdn -

. IjOOarvUtah 843S1 I 
My CommiMion E»MnM • 

^.....^ 8«pt«mbef24,2009 • 
11̂  ^ ^ - ^ ^ ^ StatB of Utah ^ m 



Calvin L & Renate Buttars 15-051-0011 348 Taylor Ave. Ogden, UT 84404-6854 

Clair Don Christiansen 
15-051-0006 
15-051-0005 
15-004-0009 

150 E 200 N P.O. Box 151, Newton, UT 84321 -0151 

Laurena B Henderson Trust 15-004-0001 PO Box 48, Clarkston, UT 84305-0048 

Vandell Henderson Trust 15-004-0003 7 North 200 East, Clarkston, UT 84305 

Amy Clark 15-004-0005 
15-003-0006 4221 Lilac Lane, Mountain Green, UT 84050 

Clair Don & Rosemary J 
Christiansen 

15-003-0004 
15-003-0005 150 E 200 N P.O. Box 151, Newton, UT 84321-0151 

W Ralph Holt Trust 15-002-0003 155 Summit Drive, Smithfield, UT 84335-1116 

Burkes Utah Land & Livestock 
LLC 15-002-0001 PO Box 106, Clarkston, UT 84305-0106 

Leonard Norris & Karen J 
Buttars Trust 15-051-0015 PO Box 116, Clarkston, UT 84305-0116 

Gordon 0 & Mary R Jenkins 
Trust 15-051-0023 210 North Center St., Newton, UT 84327 

Reed H & Vicky P Jenkins Trust 15-051-0016 307 West Main St, Newton, UT 84327 

Jerry E & Diane D Jenkins 15-051-0022 192 West 100 South, Newton, UT 84327 

Joseph E Atkinson Family Trust 130156 
198049 

215 South 200 East, Trenton, UT 84338 

Bessie Jean Sheppard Et Al 182513 1482 Meadow Vista Road, Meadow Vista, CA 95722 

Venna Dawn Page Revocable 
Trust 

193109 
213720 PO Box 175, Honeyville, UT 84314-0175 



L@GAN 
V It I U Ni n E C i t : S t •-' 1 C E 

March 5,2012 

Venna Dawn Page Revocable Trust 
Di.xie Colleen Rasmussen 
PO Bo.x 1 75 
Honeyville, UT 84314-0175 

RE: Notice of Intent to apply for permit - North Vallev Landfill 

To Whom this May Concern, 

The Logan City Corporation currently operates a Class I Sanitary Landfill which accepts 
Municipal Solid Waste under permil #9432 IVom the Utah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since 1960 and began accepting vvasle IVom all of Cache County in 1974. Based on 
recent topographical surveys and projected waste generation rates the landfill will reach 
its' permitted capacity within the next 6-7 years. 

In order to continue to provide this necessary service to the residents of Cache County, 
Logan City is planning to build a transfer station near the existing landfill and transport 
the waste from the transfer station to a new landfill north of Clarkston, Utah. The 
proposed facility will be called the North Valley Landfill. 

State of Utah Solid Waste Rules, specifically Section R315-310-3(2)(ii) have 
requirements to notify property owners within 1,000 feet of the proposed landfill that an 
application has been made to the Division of Solid and Hazardous Waste. According to 
public records, you own property that is within 1,000 feet of the property purchased by 
Logan City for development of the North Valley Landfill. 

If you have any questions about the proposed landfill project or would like to discuss the 
project further, please contact me at the following telephone number (435) 716-9752. 

Respectfully, 

ŝa Hamud P.E. 
Environmental Director 
Logan Ciiy 

CC: 
Doug Taylor. DSHW 

450 North lUOO Wesi Logan, Utah 84321 • ph: 435.716,9755 • fx: 435,716.9751 envitonmenial,loganutah.org 



March 5, 2012 

Steel Canyon Ranch, Inc. 
Max Christiansen 
PO Box 151 
Newton, UT 84321-0151 

RE: Notice of Intent to apply for permit - North Vallev Landfill 

To Whom this May Concern, 

The Logan City Corporation currently operates a Class I Sanitary Landfill which accepts 
Municipal Solid Waste under permit #9432 from the Utah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since 1960 and began accepting waste from all of Cache County in 1974. Based on 
recent topographical surveys and projected waste generation rates the landfill will reach 
its' permitted capacity within the next 6-7 years. 

In order to continue to provide this necessary service to the residents of Cache County, 
Logan City is planning to build a transfer station near the existing landfill and transport 
the waste from the transfer station to a new landfill north of Clarkston, Utah. The 
proposed facility will be called the North Valley Landfill. 

State of Utah Solid Waste Rules, specifically Section R315-310-3(2)(ii) have 
requirements to notify property owners within 1,000 feet of the proposed landfill that an 
application has been made to the Division of Solid and Hazardous Waste. According to 
public records, you own properly that is within 1,000 feet of the property purchased by 
Logan City for development of the North Valley Landfill. 

If you have any questions about the proposed landfill project or would like to discuss the 
project further, please contact me at the following telephone number (435) 716-9752. 

Respectfully, 

ia Hamud P.E. 
Environmental Director 
Logiiii City 

CC: 
Doug Taylor, DSHW 

450 North 1000 West Logan, Utah 84321 • ph: 435.716.9755 • fx: 435,716.9751 environ men tal.loganutah.org 



March 5,2012 

Iva M Godfrey Revocable Trust 
PO Box 53 
Riverside, UT 84334 

RE: Notice of Intent to apply for permit - North Valley Landfill 

To Whom this May Concern, 

The Logan City Corporation currently operates a Class 1 Sanitary Landfill which accepts 
Municipal Solid Waste under permit #9432 from the Utah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since 1960 and began accepting waste from all of Cache County in 1974. Ba.sed on 
recent topographical surveys and projected waste generation rates the landfill will reach 
its' permitted capacity within the next 6-7 years. 

In order to continue to provide this necessary service to the residents of Cache County, 
Logan City is planning to build a transfer station near the existing landfill and transport 
the waste from the transfer station to a new landfill north of Clarkston, Utah. The 
proposed facility will be called the North Valley Landfill. 

State of Utah Solid Waste Rules, specifically Section R315-3 IO-3(2)(ii) have 
requirements to notify property owners within 1,000 feet of the proposed landfill that an 
application has been made to the Division of Solid and Hazardous Waste. According to 
public records, you own property thai is wiihin 1,000 feet of the property purchased by 
Logan City for developmeni of the North Valley Landfill. 

If you have any questions about the proposed landfill project or would like to discuss the 
project further, please contact me at the following telephone number (435) 716-9752. 

Respectfully, 

Issa bJamud P.E. 
Environmental Director 
Logan City 

CC: 
Doim Tavlor, DSHW 

450 North 1000 West Logan, Utah 84321 • ph: 435.716.9755 • Ix: 435.716.9751 environmentaLloganutah.org 



V M l ij u , : F. D I!. : i V I c • 

March 5, 2012 

Bessie .lean Sheppard Et AI 
1482 Meadow Vista Rd 
Meadow Vista, CA 95722 

RE: Notice of Intent to apply for permit - North Vallev Landfill 

To Whom this May Concern, 

fhe Logan City Corporation currently operates a Class I Sanitary Landfill which accepts 
Municipal Solid Waste under pemiit #9432 from the Utah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since i960 and began accepting waste from all of Cache County in 1974. Based on 
recent topographical surveys and projected waste generation rates the landfill will reach 
its' permitted capacity wiihin the next 6-7 years. 

In order to continue to provide this necessary service to the residents of Cache County, 
Logan City is planning to build a transfer station near ihe existing landfill and transport 
the waste from the transfer station to a new landfill north of Clarkston, Utah. The 
proposed facility will be called the North Valley Landfill. 

State of Utah Solid Waste Rules, specifically Section R315-310-3(2)(ii) have 
requirements to notify property owners within 1,000 feet of the proposed landfill that an 
application has been made to the Division of Solid and Hazardous Waste. According to 
public records, you own property thai is wiihin 1,000 feel of the properly purchased by 
Logan City for development of the North Valley Landfill. 

If you have any questions about the proposed landfill project or would like to discuss the 
project llirlher, please contact me at the following telephone number (435) 716-9752. 

Respectfully, 

Is^Hamud P.E. 
Environmental Director 
Logan City 

CC: 
Dong Taylor, D S H W 

150 North 1000 West Logan, Utah 84321 • ph: 435.716.9755 • Ix: 435.716.9751 enviionmentaLloganutah.org 



t . l n U I I t D IN ; [ I-. 

March 5,2012 

Joseph E Atkinson Family Trust 
215 South 200 East 
Trenton, UT 84338 

RE: Notice of Intent to apply for permit - North Valley Landfill 

To Whom this May Concern, 

The Logan City Corporation currently operates a Class 1 Sanitary Landfill which accepts 
Municipal Solid Waste under permit #9432 from the Utah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since 1960 and began accepting waste from all of Cache County in 1974. Based on 
recent topographical surveys and projected waste generation rates the landfill will reach 
its' permitted capacity within the next 6-7 years. 

In order to continue to provide this necessary service to the residents of Cache County, 
Logan City is planning to build a transfer station near the existing landfill and transport 
the waste from the transfer station to a new landfill north of Clarkston, Utah. The 
proposed facility will be called the North Valley Landfill. 

State of Utah Solid Waste Rules, specifically Section R3I5-3i0-3(2)(ii) have 
requirements to notify property owners within 1,000 feel of the proposed landfill that an 
application has been made to the Division of Solid and Hazardous Waste. According to 
public records, you own property that is within 1,000 feet of the property purchased by 
Logan City for development of the North Valley Landfill. 

If you have any questions about the proposed landfill project or would like to discuss the 
project further, please contact me at the following telephone number (435) 716-9752. 

Respectfully, 

Hamud P.E. 
Environmental Director 
Logan City 

CC: 
Doug Taylor, DSHW 

450 North 1000 West Logan, Utah 84321 • ph: 435.716.9755 • fx: 435.716.9751 environmental.loganutah.org 



^. t i U -s I I t 'J M J i E w V 1 C i 

March 5,2012 

W Ralph Holt Trust 
155 Siinimit Drive 
Smithfield, UT 84335-1116 

RE: Notice of Intent to apply for permil - North Vallev Landfill 

To Whom this May Concern, 

The Logan City Corporation currently operates a Class I Sanitary Landfill which accepts 
Municipal Solid Waste under permit #9432 from the Utah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since I960 and began accepting waste from all of Cache County in 1974. Based on 
recent topographical surveys and projected waste generation rates the landfill will reach 
its' pennilled capacity wiihin the nexl 6-7 years. 

In order to continue to provide this necessary service to the residents of Cache County, 
Logan City is planning to build a transfer station near the existing landfill and transport 
the waste from the transfer station to a new landfill north of Clarkston, Utah. The 
proposed facility will be called the North Valley Landfill. 

State of Utah Solid Waste Rules, specifically Section R3 i 5-310-3(2)(ii) have 
requirements to notify property owners wiihin 1,000 feel of the proposed landfill that an 
application has been made to the Division of Solid and Hazardous Waste. According to 
public records, you own property that is wiihin 1,000 feel of the property purchased by 
Logan City for development of the North Valley Landfill. 

If you have any questions about Ihe proposed landfill project or would like to discuss the 
project further, please contact me at the following telephone number (435) 716-9752. 

Respecl fully. 

Is^Hamuc 
Environmental Director 
Logan Ciiy 

CC: 
Doug Taylor, DSHW 

450 North 1000 West Logan, Utah 84321 • |)h: 435.716.9755 • fx: 435.716.9751 environmentaLloganutah.org 
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March 5,2012 

Burkes Utah Land & Livestock LLC 
PO Box 106 
Clarkston. UT 84305-0106 

RE: Notice of Intent to apply for permil - North Valley Landfill 

To Whom this May Concern, 

The Logan Ciiy Corporation currently operates a Class I Sanitary Landfill which accepts 
Municipal Solid Waste under permil #9432 from the Utah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since 1960 and began accepting waste from all of Cache County in 1974. Based on 
recent topographical surveys and projected waste generation rates the landfill will reach 
its' permitted capacity within the next 6-7 years. 

In order lo continue to provide this necessary service to the residents of Cache County, 
Logan City is planning lo build a transfer station near the existing landfill and transport 
the waste from the transfer station to a new landfill north of Clarkston, Utah. The 
proposed facility will be called the North Valley Landfill. 

Slate of Utah Solid Waste Rules, specifically Section R315-310-3(2)(ii) have 
requirements to notify property owners wiihin 1,000 feel of the proposed landfill that an 
application has been made to the Division of Solid and Hazardous Waste. According to 
public records, you own properly that is wiihin 1,000 feet of the property purchased by 
Logan City for development of the North Valley Landfill. 

If you have any questions about the proposed landfill project or would like to discuss the 
project further, plea.se contact me at the following telephone number (435) 716-9752. 

Respectfully, 

ra Ham I 
Environmental Director 
Logan City 

CC: 
Doug Taylor, DSHW 

450 North 1000 West Logan, Utah 84321 • ph'435.716.9755 • fx: 435.716.9751 environmentaLloganutah.org 
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March 5,2012 

Leonard Norris & Karen .1 Buttars Trust 
PO Box 116 
Clarkston, UT 84305-01 16 

RE: Noiice of Intent lo apply for permil - North Valley Landfill 

To Whom this May Concern, 

The Logan City Corporation currently operates a Class I Sanitary Landfill which accepts 
Municipal Solid Waste under permit #9432 from the Utah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since I960 and began accepting waste from all of Cache County in 1974. Based on 
recent topographical surveys and projected waste generation rates the landfill will reach 
its' permitted capacity wiihin the nexl 6-7 years. 

In order to continue lo provide this necessary service to the residents of Cache County, 
Logan City is planning lo build a transfer station near the existing landfill and transport 
the waste from the transfer station to a new landfill north of Clarkston, Utah. The 
proposed facility will be called the North Valley Landfill. 

Slate of Utah Solid Waste Rules, specifically Section R315-310-3(2)(ii) have 
requirements to notify property owners wiihin 1,000 feet of the proposed landfill that an 
application has been made to the Division of Solid and Hazardous Waste. According to 
public records, you own property lhat is within 1,000 feet of the property purchased by 
Logan City for developmeni of the North Valley Landfill. 

If you have any questions about ihe proposed landfill project or would like to discuss the 
project further, please contact me al the following telephone number (435) 716-9752. 

Respectfully, 

l&^^Hamud P.E. 
Environmental Director 
Logan City 

CC: 
Doim Tavlor, DSHW 

450 North 1000 West Logan, Utah 84321 • ph: 435.716.9755 • fx: 435.716.9751 environmentaLloganutah.org 



March 5,2012 

Laurena B Henderson Trust 
PO Box 48 
Clarkston, UT 84305-0048 

RE: Noiice of Intent to apply for permit - North Valley Landfill 

To Whom this May Concern, 

The Logan City Corporation cun-enlly operates a Class I Sanitary Landfill which accepts 
Municipal Solid Waste under permil #9432 from the Utah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since 1960 and began accepting waste from all of Cache County in 1974. Based on 
recent topographical surveys and projected waste generation rates the landfill will reach 
its' permitted capacity within ihe nexl 6-7 years. 

In order to continue lo provide this necessary service to the residents of Cache County, 
Logan City is planning to build a transfer station near the existing landfill and transport 
the waste from the transfer station to a new landfill north of Clarkston, Utah. The 
proposed facility will be called the North Valley Landfill. 

State of Utah Solid Waste Rules, specifically Secfion R315-310-3(2)(ii) have 
requirements to notify properly owners within 1,000 feet of the proposed landfill that an 
application has been made to the Division of Solid and Hazardous Waste. According to 
public records, you own properly thai is within 1,000 feet of the property purchased by 
Logan City for development of the North Valley Landfill. 

If you have any questions about the proposed landfill project or would like to discuss the 
project further, please contact me at the following telephone number (435) 716-9752. 

Respectfully, 

Issfr Hamud P.E. 
Environmental Director 
Logan City 

CC: 
Doug Taylor, DSHW 

450 North 1000 West Logan, Utah 84321 • ph: 435.716.9755 • fx: 435.716.9751 environmental.loganuiah.org 



IftQNMEHT, 

March 5,2012 

Vandell Henderson Trust 
7 North 200 East 
Clarkston, UT 84305 

RE: Notice of Intent lo apply for permit - North Valley Landfill 

To Whom this May Concern, 

'fhe Logan City Corporation currently operates a Class 1 Sanitary Landfill which accepts 
Municipal Solid Waste under permit #9432 from the Utah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since 1960 and began accepting waste from all of Cache County in 1974. Based on 
recent topographical surveys and piojecled waste generation rates the landfill will reach 
its' permitted capacity wiihin the next 6-7 years. 

In order to continue to provide this necessary service to the residents of Cache County, 
Logan City is planning to build a transfer station near the existing landfill and transport 
the waste from the transfer station to a new landfill north of Clarkston, Utah. The 
proposed facility will be called the North Valley Landfill. 

State of Utah Solid Waste Rules, specifically Section R315-310-3(2)(ii) have 
requirements to notify property owners within 1,000 feet of the proposed landfill that an 
application has been made lo the Division of Solid and Hazardous Waste. According to 
public records, you own properly that is wiihin 1,000 feet of the property purchased by 
Logan City for developmeni of the North Valley Landfill. 

If you have any questions about the proposed landfill project or would like lo discuss the 
project further, please contact mc al the following telephone number (435) 716-9752. 

HE 

Respectfully, 

Issa t^amud P.E. 
Environmental Director 
Logan City 

CC: 
Douii Tavlor, DSHW 

450 North 1000 West Logan, Utah 84321 • ph: 435.715.9755 • fx: 435.716.9751 environmentaLloganutah.org 
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March 5,2012 

Amy Clark 
4221 Lilac Lane 
Mountain Green, UT 84050 

RE: Noiice of Intent to apply for permit - North Valley Landfill 

To Whom ihis May Concern, 

The Logan City Corporation currently operates a Class 1 Sanitary Landfill which accepts 
Municipal Solid Waste under permil #9432 from the Utah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since 1960 and began accepting waste from all of Cache County in 1974. Based on 
recent topographical surveys and projected waste generation rates the landfill will reach 
its' permitted capacity within the next 6-7 years. 

In order lo continue to provide ihis necessary service lo the residents of Cache County, 
Logan City is planning to build a transfer station near the existing landfill and transport 
the waste from the transfer station lo a new landfill north of Clarkston, Ulah. The 
proposed facility will be called the North Valley Landfill. 

Slate of Utah Solid Waste Rules, specifically Section R315-310-3(2)(ii) have 
requirements lo notify property owners within 1,000 feet of the proposed landfill that an 
application has been made lo the Division of Solid and Hazardous Waste. According lo 
public records, you own property that is within 1,000 feet of the property purchased by 
Logan City for development of the North Valley Landfill. 

If you have any questions about the proposed landfill project or would like to discuss the 
project further, please contact me at the following telephone number (435) 716-9752. 

Respectfully, 

Issii^Mamud P.E. 
ivironmental Director 

Logan Ciiy 

CC: 
Doug Taylor, DSHW 

450 North 1000 West Logan, Utah 84321 • ph: 435.716.9755 • fx: 435.716.9751 environmentaLloganutah.org 
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March 5,2012 

Clair Don & Rosemary .1 Christiansen 
150E200N, P.O. Box 151 
Newton, UT 84321-0151 

RE: Notice of Intent to apply for permit - North Valley Landfill 

To Whom this May Concern, 

The Logan Ciiy Corporation cuirently operates a Class 1 Sanitary Landfill which accepts 
Municipal Solid Waste under permit #9432 from the Utah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since 1960 and began accepting waste from all of Cache County in 1974. Based on 
recent topographical surveys and projected waste generation rates the landfill will reach 
its' permitted capacity within the next 6-7 years. 

In order to continue to provide this necessary service to the residents of Cache County, 
Logan City is planning to build a transfer station near the exisfing landfill and transport 
the waste from the transfer station to a new landfill north of Clarkston, Utah. The 
proposed facility will be called the North Valley Landfill. 

State of Utah Solid Waste Rules, specifically Section R315-310-3(2)(ii) have 
requirements to notify property owners within 1,000 feet of the proposed landfill that an 
application has been made to the Division of Solid and Hazardous Waste. According to 
public records, you own property that is wiihin 1,000 feet of the property purchased by 
Logan City for development of the North Valley Landfill. 

If you have any questions about the proposed landfill project or would like to discuss the 
project further, please contact me at the following telephone number (435) 716-9752. 

Respectfully, 

Issa/Hamud P.E. 
mvironmental Director 

Logan City 

CC: 
Doug Taylor, D S H W 

450 North 1000 West Logan, Utah 84321 • ph: 435.716.9755 • fx: 435.716.9751 environmentaLloganutah.org 



March 5,2012 

Calvin L & Renate Buttars 
348 Taylor Ave 
ORden, UT 84404-6854 

RE: Noiice of Intent lo apply for permit - North Valley Landfill 

fo Whom ihis May Concern, 

The Logan City Corporation currently operates a Class I Sanitary Landfill which accepts 
Municipal Solid Waste under permit #9432 from the Utah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since 1960 and began accepting waste from all of Cache County in 1974. Based on 
recent topographical surveys and projected waste generalion rales the landfill will reach 
ii.s' pcrmiiied capacity within the ne.xt 6-7 years. 

In order lo continue lo provide this necessary service lo the residents of Cache County, 
Logan City is planning lo build a transfer station near the existing landfill and transport 
the waste from the transfer station lo a new landfill north of Clarkston, Utah. The 
proposed facility will be called the North Valley Landfill. 

State of Ulah Solid Waste Rules, specifically Section R315-3IO-3(2)(ii) have 
requirements lo notify property owners within 1,000 feet of the proposed landfill that an 
application has been made lo the Division of Solid and Hazardous Waste. According to 
public records, you own property lhat is within 1,000 feel of the properly purchased by 
Logan City for development of the North Valley Landfill. 

If you have any questions about the proposed landfill project or would like to discuss the 
project further, please contact me at the following telephone number (435) 716-9752. 

Respectfully, 

Tssa4iamud P.E. 
mvironmenlal Director 

Louan Ciiy 

CC: 
Doim Tavlor. DSHW 

450 North 1000 West logan, Utah 84321 • ph: 4 3S.716.9755 • fx: 435.7i6.v751 environmental.loganutah.org 



L@GAN 
March 5,2012 

Reed H & Vicky P Jenkins 
307 West Main St 
Newton, UT 84327 

RE: Notice of Intent to apply for permit - North Valley Landfill 

To Whom this May Concern, 

The Logan City Corporation cuirently operates a Class 1 Sanitary Landfill which accepts 
Municipal Solid Waste under permil #9432 from the Utah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since 1960 and began accepting waste from all of Cache County in 1974. Based on 
recent topographical surveys and projected waste generation rates the landfill will reach 
its' permitted capacity within the nexl 6-7 years. 

In order to continue to provide this necessary service lo the residents of Cache County, 
Logan City is planning lo build a transfer station near the existing landfill and iransporl 
the waste from the transfer station lo a new landfill north of Clarkston, Utah. The 
proposed facility will be called the North Valley Landfill. 

Slate of Ulah Solid Waste Rules, specifically Section R315-310-3(2)(ii) have 
requirements to notify property owners within 1,000 feet of the proposed landfill that an 
application has been made to the Division of Solid and Hazardous Waste. According to 
public records, you own properly that is wiihin 1,000 feel of the property purchased by 
Logan City for development of the North Valley Landfill. 

If you have any questions about the proposed landfill project or would like lo discuss the 
project further, please contact me al the following telephone number (435) 716-9752. 

Respeclfully, 

Issa/flamud 
Environmental Director 
Liwan Cilv 

CC: 
Doug Taylor, DSHW 

450 North 1000 West Logan, Utah 84321 • ph: 435.716.9755 • fx: 435.716.9751 environmentaLloganutah.org 
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March 5, 2012 

Jerry E & Diane D Jenkins 
192 West 100 South 
Newton, UT 84327 

RE: Noiice of Intent to apply for permil - North Valley Landfill 

To Whom this May Concern, 

The Logan City Coi-poralion cunenlly operates a Class 1 Sanitary Landfill which accepts 
Municipal Solid Waste under permit #9432 from the Ulah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since I960 and began accepting waste from all of Cache County in 1974. Based on 
recent topographical surveys and projected waste generation rates the landfill will reach 
its' permitted capacity within the next 6-7 years. 

In order to continue to provide this necessary service to the residents of Cache County, 
Logan City is planning to build a transfer station near the existing landfill and transport 
the waste from the transfer station to a new landfill north of Clarkston, Utah. The 
proposed facility will be called the North Valley Landfill. 

Slate of Utah Solid Waste Rules, specifically Section R315-310-3(2)(ii) have 
requirements lo notify property owners within 1,000 feel of the proposed landfill lhat an 
application has been made to the Division of Solid and Hazardous Waste. According to 
public records, you own property that is wiihin 1,000 feet of the property purchased by 
Logan City for developmeni of the North Valley Landfill. 

If you have any questions about Ihe proposed landfill project or would like to discuss the 
project further, please conlacl me al the following telephone number (435) 716-9752. 

Respectfully, 

Iss în-lamud P.E. 
Environmental Director 
Logan Ciiy 

CC: 
Doug Taylor, DSHW 

450 North 1000 West Logan, Utah 84321 • ph: 435.716.9755 • fx: 435.716.9751 environmentaLloganutah.org 



L®GAN 
March 5, 2012 

Gordon O & Mary R Jenkins 
210 North Center Si 
Newton, UT 84327 

RE: Notice of Inlent to apply for nermit - North Valley Landfill 

To Whom Ihis May Concern, 

The Logan City Corporation currently operates a Class 1 Sanitary Landfill which accepts 
Municipal Solid Waste under permit #9432 from the Ulah Department of Environmental 
Quality, Division of Solid and Hazardous Waste (DSHW). The landfill has served Logan 
City since 1960 and began accepting waste from all of Cache County in 1974. Based on 
recent topographical surveys and projected waste generation rates the landfill will reach 
its' permitted capacity within the nexl 6-7 years. 

In order lo continue lo provide this necessary service to ihe residents of Cache County, 
Logan City is planning lo build a transfer station near the existing landfill and transport 
the waste from the transfer station lo a new landfill north of Clarkston, Utah. The 
proposed facility will be called the North Valley Landfill. 

Slate of Utah Solid Waste Rules, specifically Section R315-3 IO-3(2)(ii) have 
requirements to notily property owners within 1,000 feet of the proposed landfill that an 
application has been made to the Division of Solid and Hazardous Waste. According lo 
public records, you own properly that is within 1,000 feet of the property purchased by 
Logan City for development of ihe North Valley Landfill. 

If you have any questions about the proposed landfill project or would like to discuss the 
project further, please contact me al the following telephone number (435) 716-9752. 

Respeclfully, 

^ — 

Issa WTamud P.E. 
Environmental Director 
Lotian City 

CC; 
Dong Taylor, DSHW 

450 Nonh 1000 West Logan, Uial : 84321 • i.-)h: 435.716.9755 • ix: 435.716.9751 environmental.loganuiah.org 
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Manatron CRM - PublicInquiryTask - ROTaxInfoView Page 1 of 1 

MANATRfeN 

PIN: RP02594.00 

M H : 02594 .00 

Status: Act ive 

Geocode. 

Revacd: 3703 

TAG: TAG 022-0000 

TIF: 

Case: 

PIsn: 

Roll tyr̂ e Real Property 

Current owner ATKINSON JOSEPH E FAM 
TRUST 

Ownership 
type: Fee Simple Ownership 

Situs address 

Description: 

Clas,s: 512-Res Rural Tract Vacant 

LOT 4 SE4 S W 4 ; 30-16-38; 
INST 

Yedr/Bill 2011-108088 * Mass Default* Print | Print Stmt | Bill Detail ; Total Due 02/15/2012 Q 

Inst 2-June 20 $0.00 
Bill type: Original 

Bill dates: November 01. 2011 

Amount: $32.08 

Paid date: November 28, 2011 

Receipt: U l l -3344 

Sequence no: ^ 

Paid by: 

ATKINSON JOSEPH E FAM TRUST 

Decal no: 

Owner of record: 

ATKINSON JOSEPH E FAM TRUST 
215 S 200 E 
TRENTON UT 84338 

Communication: 

Total Current 

Delinquent 

Adv/Surplus 

Total Due 

Values/Exemptions 

Value Date 

Total Acres 

Land Market 

Imp Market 

Total Value 

Total Exemptions 

Net Tax Value 

$0.00 : 

$0.00!; 

$0.00 ': 

$0.00; 

1/1/2011 i 

76.4000 : 

3,840 ; 

00 I 

3,840 • 

0 i 

3,840 \ 

Description: LOT 4 SE4 SW4; 30-16-38; INST # 130156 198049 

Assessment Summary 

i Gross Tax Credits Net Tax Tax Savings 

32.08 0.00 32.08 0.00 

Detail i 

Total Credits/Savings 

0.00 '. 

http://l 0.31.0.2/GRMAssessorAVebUl/InfoCenter/ROTaxInformation.aspx?CurrentTask=... 2/15/2012 



Manatron GRM - PublicInquiryTask - ROTaxInfoView Page 1 of 1 

MANATR©N 

PIN: RP02590.00 

AIW: 02590.00 

Status: Active 

Geocode: 

Pev acct: 3698 

TAG: TAG 022-0000 

TIF: 

Cast: 

Plan: 

Roll type Real Property 

Current owner: SHEPPARD BESSIE JEAN ETAL 

Ownership 
type: 

Situs addresf 

Fee Simple Ownership 

S W 4 S W 4 ; 29-16-38; INST # 
Description; J ^ ^ ^ 

Class: 512-Res Rural Tract Vacant 

! Year/Eiill 2011-108083 * Mass Default* Print | Print Stmt | Bill Detail ii Total Due 02/15/2012 Q 

' Inst 2-June 20 $0.00 | 
Bill type: Original 

Dill dates: November 01, 2011 

Amount: $48.96 

Paid rip.te: November 21, 2011 

Receipt: "11-3184 

Sequence no; 1 

Paid by: 

SHEPPARD BESSIE JEAN ETAL 

Decal no; 

Owner of record: 

SHEPPARD BESSIE JEAN ETAL 
1482 MEADOW VISTA RD 
MEADOW VISTA CA 95722 

Communication: 

Total Current $0.00 

Delinquent $0.00 i 

Adv/Surplus $0.00 j 

Total Due $0.00 I 

Values/Exemptions 

\ Value Date 

• Total Acres 

,; Land Market 

: Imp Market 
I 
i Total Value 
1 

I Total Exemptions 

i. Net Tax Value 

1/1/2011 i 
J 

40.0000 ; 

5,860 ! 

00 ; 

5,860 j 

Oj 

5,860 ! 

Description: SW4 SW4; 29-16-38; INST # 182513 

, Assessment Summary 

[ Gross Tax Credits 

\ 48.96 0.00 

Net Tax 

48.96 

Tax Savings 

0.00 

Detail 

Total Credits/Savings 

0.00 

http://l 0.31.0.2/GRMAssessor/WebUI/InfoCenter/ROTaxlnformation.aspx?CurrentTask=... 2/15/2012 



Manatron GRM - PublicInquiryTask - ROTaxInfoView Page 1 of 1 

MANATRON 

PIN: RP02582.00 

MN: 02582.00 

Status: Active 

C-eocode; 

Rev acct: 3690 

TAG: TAG 022-0000 

TIF: 

Ccse: 

Plan: 

Roll type Real Property 

Current owr er: PAGE VENNA DAWN REV TRUST 

Ownership 
type: 

Situs address 

Description: 

Fee Simple Ownership 

E2 SW4; 29-16-38; INST # 
19310 

C\oSS: 512-Res Rural Tract Vacant 

i/Pill 2011-108075 *Mass Default* Print i Print Stmt I Bill Detail ; Total Due 02/15/2012 ["^ 

Inst 2-June 20 $48.96 
Bili type: Original 

Bill dates: November 01, 2011 

Amount 

Paid date 

Keceipt 

Sequence no 

Paid by 

Decal no 

Owner of record: 

PAGE VENNA DAWN REV TRUST 
RASMUSSEN DIXIE COLLEEN 
PO BOX 175 
HONEYVILLE UT 84314-0175 

Communication: 

Total Current 

Delinquent 

Adv/Surplus 

Total Due 

Values/Exemptions 

! Value Date 

Total Acres 

Land Market 

Imp Market 

: Total Value 

• Total Exemptions 

Net Tax Value 

$48.96 

$728.39 

$0.00 

$777.35 

1/1/2011 : 

80.0000 : 

11,720 

00 ; 

11,720 ; 

11,720 

Description: E2 SW4; 29-16-38; INST # 193109 213720 

Assessment Summary 

Gross Tax Credits Net 1 ax Tax Savings 

97.92 0.00 97.92 0.00 

Detail ; 

Total Credits/Savings: 

0.00 . 

http://10.31.0.2/GRMAssessor/WebUl/InfoCentcr/ROTaxlnformation.aspx?CurrentTask=... 2/15/2012 





Instructions for Completing Landfill Annual Report Form 

The Division of Solid and Hazardous Waste is not currently able to accept e-mailed form 
submissions. The attached form must be printed, signed as required by Utah 
Administrative Code R315-310-2(4), and mailed to the Division. Annual reports must 
be received by the Division on or before March 1, 2012 and should contain data for the 
calendar year 2011. 

To save a copy of this form on your system please go to "File" and then "Save As" 
after which you will be prompted to enter a file name and a location where you want to 
save the form. 

After saving the form complete all applicable sections of the form and save it again. 

To print the form click the print button at the top of the following page. Only the form 
pages will be printed on your default printer. 

Completed forms should be mailed to: 

Scott T. Anderson, Director 
Division of Solid and Hazardous Waste 
P.O. Box 144880 
Salt Lake City, Utah 84114-4880 



SOLID WASTE LANDFILL ANNUAL REPORT 
For Calendar year 2011 

Administrative Information. (Please entehall the information requested below)'. 

Facility Name: North Valley Landfill 

Facility Mailing Address: 14200 Stink Creek Road 

City: Clarkston 

(Number & Street, Box and/or Route) 

Zip Code: 84305 

County: Cache Permit Number: 

Owner 

Name: Logan City Phone No.: (435)716-9001 

Owner Mailing Address: 255 North Main St 

City: Logan 
(Number & Street, Box and/or Route) 

State: Utah Zip Code: 84321 

Contact Name: Issa Hamud Contact Title: Environmental Director 

Contact's Mailing Address: 450 North 1000 West 

Phone No.: (435)716-9752 Contact's Email Address: issa.hamud(gloganutah.org 

Operator (Complete this section only it" the operator is not an employee of the Owner shown above) 

Name: Phone No.: 

Owner Mailing Address: 

City: 

Contact Name: 

(Number & Street, Box and/or Route) 

State: Utah Zip Code: 

Contact Title: 

Contact's Mailing Address: 

Phone No.: Contact's Email Address: 

Facility Type and Status; 

Ix Class 1 

r Class II 

r Class Ilia 

r Class nib 

r Class IVa 

r Class IVb 

r Class V 

r Class VI 
r 

Facility Closed during 
the year 

Date Closed: 

A n n u a l D i s p d S a i l (Tons rectivcd at the facility for disposal) 

Waste Type Waste Origin 

In-State Out-of-State 

Municipal 

Industrial 

C/D* 

Total Measurement 

Tons Cubic Yards 

r: r 
r r 
r: r 

*C/D waste includes all waste going to a Class IV or VI landfill cell 

Conversion Factor Used 

|~ None Used [" Site Specific \~ From Rules List Site Specific Conversion: 

Page 1 of 2 



Recycling 

Material Recycled: Reported in Tons f ] Cubic Yards f~; 

Utah Disposal Fee 

Disposal fee required to be paid to State Ves \~\ No [~\ ('f please show fees paid below) 

Municipal: Industrial: C/D: Annual: 

Municipal, Industrial and C/D are fees paid by Commercial Facilities Annual fee is paid by facilities operated by a municipality 

Current Landfill Remiaining .Capacity. 

Tons: 14,950,000.00 Cubic Yards: 26,700,000.00 Acre: 133.00 Years: 81.00 

Acres Currently Open: Acres Currently Closed: 

Financial Assurance 

Current Closure Cost Estimate: 

Current Post-Closure Cost Estimate: 

Current Amount or Balance in Mechanism: 
(If facility permit has been renewed and if balance does not equal or exceed total for closure and post-closure care please contact the Division) 

Current Financial Assurance Mechanism: 
(ie. Bond, Trust Fund, Corporate or government Test etc.) 

Current Financial Assurance Mechanism Holder: 
(ie. Name of Bond Company, Bank etc. Account number) 

Financial Assurance: Each facility must recalculate the cost of closure and post-closure care to account for inflation and design changes each year. 
The inflation factor can be found on the Division web page. Facilities that are using a trust account should include a copy of the most recent 
account statement. 
Note Facilities using "Local Government Financial Test" or the "Corporate Financial Test" must provide the 

information required in R315-309-8(4) or R315-309-9(3) each year. 

Other Reports and Information to be Submitted with Annual Report 

Ground Water Monitoring: Class I and V landfills only. Check if exempt |~ 

Explosive Gas Monitoring: Class I, II and V landfills only. Check if exempt |~! 

Does the facility have a landfill gas collection system Yes |~. No f 

If yes please briefly describe use of gas, e.g., flared or used for electricity generation. 

Training Report: A report of all training programs or procedures completed by facility personnel during the year. 

Signature: Date: 

Signature should be by an executive officer, general partner, proprietor, elected official, or a duly authorized representative. A duly authorized representative 
must meet the requirements of the solid waste rules (UAC R3l5-3IO-2(4)(d)). 

Type Name: Title: 

Page 2 of 2 



Mayor: Randy V'/M':. 

January 31, 2012 

Utah Division of Environmental Quality 
Division of Solid and Hazardous Waste 
P.O. Box 144880 
Salt Lake City. UT 84114-4880 

Attention: Scott T. Anderson, Director 

Subject: Annual Landfill Report 2011 

I am pleased to submit the attached Logan City Sanitary Landfill Annual Report. This 
report contains the completed Solid Waste Facility Annual Report Forms from the 
Department of Environmental Quality Division of Solid and Hazardous Waste, and 
additional pertinent information to Logan City Landfill operations. 

This report includes the Class I Solid Waste Annual Report Form, the Class IVb Solid 
Waste Annual Report Fomn, the Compost Facility Annual Report Form, an Executive 
Summary, Attachments I - IV and Appendices A and B. 

Attachments: 
I. Financial Assurance 
II. Ground Water Monitoring Report 
III. Explosive Gas Monitoring Report 
IV. Training Report 

LOGAN 

" R E C E I V E D 

FEB 2 3 2012 
UfAHDIVISlUWOF 

SOLID & HAZARDOUS WASTE 

Appendices: 

A. 
B. 

Tonnage Report 
Calculations and References 

If you have any questions regarding this report, please feel free to call Issa Hamud at 
(435) 716-9752 

Sincerely, 

Randy>Watts 
Mayor 

290 Mofth 100 We3l Lcqjn, Ut.:ili B1321 ph: 435.716.9002 r,-;: 4.3:..716.̂ 0u3 vv.tCKwnuMh.orci 
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I 

SOLD) WASTE LANDFILL ANNUAL REPORT 
For Calendar year 2011 

Adminis t ra t ive InformatiOB (Please enter all the infomvUion requested below) 

Facility Name: Logan Cit>' Sanitary Landfill 

Facility Mailing Address: 450 N 1000 W 

City: Logan 

(Mumbar & Street, Box and/or Route) 

Zip Code: 114321 

County: Cache Permit Numtw-. 94J2R2 

QmtSL 

Name: City of Logan Phone No.: (435)716-9000 

Owner Mailing Address: 290 N 100 W 

(Numljcr A Street, Box anilor Rmiie) 
City: Logan State; Utah Zip Code: 84323-1 

Contact Name: Issa Hamud Contact l itlc: Unvironmcnlal Director 

Contact's Mailing Address: 450 N 10(10 W 

Phone No.: (435)716-9752 Contact's Fjnail Address: is.sa.hamud@l08anulah.org 

Ootratnr (Cumpliile Ihis uaion only if the opentor is not an employee or the Otvncr shown above) 

Name: Phone No.: 

Owner Mailing Address: 

City: 

Contact Name: 

(Number t Street, Box and/or Route) 
Stale: Utah Zip Code: 

Contact Title: 

Contact's Mailing Address: 

Phone No.: Contact's Lmail Address: 

Facility Type and Status 

r Class I 

r Class II 

r Class Ilia 

r Oassirib 

r Class IVa 

p? Class IVb 

r Class V 

r Class VI 

|— Facility Closed during 
the year 

Date Closed: 

Aanuai Disposal f tm ncetvcdattlwhriUly fordlipMal) 

Waste Type 

Municipal 

Industrial 
OD* 

Wa.sie Origin Jjsai 

In-State Out-of-Statc 

24,903.00 24,903.00 

Measurement 

Tons Cubic Yards 

r- r 
r r 
p? r 

*C/D wane includa all vnjte going lo a Class IV or VI landtill ccti 

Conversion Factor Used 

r " None Used |>? Site Specific P From Rules List Site Specific Conversion: 0.33 tons per pickup 
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Recycling 

Material Recycled: Reported in Tons f" Cubic Yards |~ 

Utah Disposal Fee 

Disposal fee required to be paid to State Yes F No yes please show fees paid below) 

Municipal: Industrial: C/D: Annual: 

Municipal, Industrial and C/D are fees paid by Commercial Facilities. Annual fee is paid by facilities opcnucd by a municipality 

Current Landfill Remaining Capacity 

Tons: 374,207.00 Cubic Yards: Acre: Years: 

Acres Currently Open: 5.00 Acres Currently Closed: 

Financial Assurance 

Current Closure Cost Estimate: S6,916,4gl.94 

Current Post-Closure Cost Estimate: $960,772.69 

Current Amount or Balance in Mechanism: $1,645,005.00 
(ir facility pennit has been renewed and if balance does not equal or exceed total for closuic and post-closure care please contact the Division) 

Current Financial AssuraiKe Mechanism: Govemment Trust and Investment Fund 

(ie. Bond, Trust Fund, Coiporate or government Test etc.) 

Current Financial Assurance Mechanism Holder: PTIF Account #0871 

(ie. Name of Bond Company, Bant etc Account number) 

Financial Anurance. Each facility must iccalculalc the cost of closure and post-closure care to account for inflation and design changes each year. 
The inflation factor can be found on the Division web page. Facilities that arc using a trust account should include a copy of the most lecent 
account stateniem. 
Noit Facilities using "Local Govenmem Financial Test" or the "Corporate Financial Test* must provide Ihe 

•nlbnnaiion required in R3|]-309-I(4)or IUi:-309-9(3)eachyear. 

Other Reports and Information to be Submitted with Annual Report 

Ground Water Monitoring: Class 1 and V landfills only. check if sssnJEl F 

Explosive Qas Monitoring: Class I, ll and V landfills only. Check If exempt f 

Does the facility have a landfill gas collection system Yes P No p< 

If yes please briefly describe use of gas, e.g., flared or used for electricity generation. 

TraininyRepb'rtNA report of all training programs or procedures completed by facility personnel during the year. 

Signature Date: 1-19-2012 

Signaiuie should be by an executive officer, general peitner, proprietor, elected official, or a duly authorized representative. A duly authorized representative 
must meet the requirements of the sol id waste nilcs (UAC R315-310-2(4Xd)). 

Type Name: IssaHamud Title: 1-19-2012 
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E. Lynn R-Hiscn. CPA 
Clarke R. Bradl]la». CPA 
Gary E.MttfflniK, CPA 
Eifwio L Ericlmon. CPA 
Michael L. Smilh.CPA 
JjjonL.I.iBMr.CPA 

Robefl D. Wood, CPA 
Aaron R. Hixion. CPA 
TedC.Qordiner.CPA 
Jeffrey B. Miles. CPA 

Meittbtrj of the 
Awrka^ [nvktiit 
n/Cem;WP»Wif 
Acniintcinls 

.Vtmbert of Htf 
Priioff Compenj 
Pmtict Serrwn 

Hansen, Bradshaw, Malnirose & Erickson 
A Professional Corporation 

CERTIFIED PUBLIC ACCOUNTANTS 

559 West 500 South 
Bountiful, Ulah S'tOlO 

g0l-29frO200 

Fax 801-296-1218 

Mayor and City Council 
Logan City. Utali 

We have performed the procedures enumerated below, which were agreed to by 
Logan City, Utali ("the City") solely for the infonnation and use of management of the 
City. This engagement to apply aBrccd-upon procedures was performed in accordance 
with standards established by the American Institute of Certified Public Accountants. 
The sufficiency of the procedures is solely the responsibility of the specified users of the 
report. Consequently, we make no representation regarding the sufficiency of the 
procedures described below either for the purpose for which this report has been 
reiquested ur for any other purpose. 

The procedures we performed and our findings arc as follows: 

1. We confirmed that the City's financial statements were prepared in 
accordance with Generally Accepted Accounting Principles (GAAP) as of 
and for the year ended June 30, 2011. ^ 

2. We confirmed that ihe City has not operated al a deficit equal to 5% or more, 
of the total annual revenue in each of Uie past two fiscal years (June 30, 2011 
and 2010). 

We confirmed that the City has not received an adverse opinion, discli 
of opinion, or othet qualified opinion on its audited financial statements 
and for ihe year ended June 30,2011. 

imer 
as of 

4. We determined lhai the City's outstanding general obligation bon^ are 
secured or have a rating not lower than Baa as issued by Moody's or BlIB as 
issued by Standard and Poor's at June 30,20 Ll. 

We did not perform an examination on compliance with the above criter 3. the 
objective of which would be an expression of an opinion on compliance with tlie c iterla. 
Had we performed an examination, other matters may have come lo our attenlit n that 
would have been reported to you. 

This report is intended solely for the information and use by management, the 
Mayor and City Council of Logan City, Utah, and the Utah Department of Environmental 
Quality and is not intended to be and should not be used by anyone other than these 
specified parties. 

/^^^^ ^/^^//Jm^/£r/:^J^^ 
December 22,2011 ^ 
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January 9,2012 

Doug Taylor, Geologist/Environmental Scientist / 
Department of Environmental Quality 
195 N 1950 W 
P.O.Box 144880 
Salt Lake City, UT 84114-4880 

Dear Mr. Taylor: 

1 am submitting the following information to meet the financial assurance requirements 
for closure and post-clostire costs at the Logan City Landfill in accordance with the Ulah 
Solid Watte Permitting and Management Rules Subsection R315-309-8(4)(a). 

Requirement 4(a')fn 

The current cost estimate covered by the fmancial test is $7,247,477. The cost estimates 
used during the year ended June 30,2011 were prepared by the engineering firm of 
IGES. 

Requirement 4(aVii) 

The requircmenls of 8(2) arc mcl as follows: 

8(2)(a) The City's outstanding general obligation debt is currently rated as Aa2 by 
Moody's. 

8(2)(b) Not applicable. 

8(2)(c) Enclosed is a copy of the City of Logan's audited financial statements, 
which have been prepared in conformity with Generally Accepted 
Accounting Principles (GAAP). 

-';i;N()r;l;MrjiiiS;rcei i.og2-|.U;ah 8432: • pN: 455.716.5180 •• fx: 435.7;6.3!89 w'.v',v.;oy£ini.ii.{;h.ury 
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8(2)(d) Footnote 15 on page 55 of the City's financial statements rnakes the 
necessary references to closure and post-closure costs. 

The requirements of 8(6) are met as follows: 

8(6)(a) The closure and post-closure costs assured by the financial test are below 
43% of the City's total annual revenue. The City's total annual revenue 

' for its enterprise and governmental fimds for the year ended June 30, 2011 
was $98,165,243. Governmental fund revenues can be found on page 26 
of the audited financial statements. Enterprise fund revenues can be found 
on page 30 of the financial statements. The maximum assurance for 
Logan City at 43% is $42,211,054. 

8(6)(b) The City is not assuring any other environmental obligation tlwough a 
financial test. 

If you have any questions about the information provided, please call. 

Sincerely, 

Richard Anderson CPA, CFE, CGFM, CPFO 
Director of Finance 
City of Logan 
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City of Logan 
SUtement of Net Assets 

June 30, 2011 

Qovernmental Bualnea»4ype 
Activities AcUvltles Total 

ASSETS 

Current assets: 
Cash and cash equivalents S 16,14*.552 $ 40,742,322 S 56,886,874 
Invastments 4,587,260 9,17Z963 13,760,223 
Accounts receivable (net of allowance) 1,056.623 3,857,055 4.913.678 
Piopeity.tax receivable 8.074,571 - a074,571 
Interest receivable 20,687 3,406 24,093 
Due from other governmental units 3,160.099 171.683 3,331,782 
Prepaid assets 134.925 - 134,025 
Inventoiy 7,539 605,256 612.795 
Intsmal tialances tS41,089) 841.089 -

Total current assets 32.345,167 55.393.774 87.738,941 

Moncurrent assets: 
Restncted assets: 

Casli and cash equivalsnts 2.954.461 4.195.331 7,149.792 
Oafened costs 194,319 229.560 423.879 
Capital assets: 

l.end 16.132,316 7.382,935 23,515,251 
Buildings 36,850,528 12,670,270 49.520.798 
Improvements other than buildings 12.116.050 91.570.795 103.686,845 
Equipment 1S.172.72a 52,060.842 67,233,670 
Inftastnjcture 38,835,447 - 36.835,447 

Less accumulated depreciation (57.558,145) (64.598.444) (122,156,589) 
Work in progress 705.957 8,245,708 8,951,665 
Total noncurrent assets 6S.4U3.661 111,756,997 177,160,658 
Total assets 97,748,828 167,150,771 264.899.599 

LIABILmES 

Current liabilities: 
Accnjad liabilities 2,820,983 7,146.921 9.967,904 
[}etarred revenue 8,270.964 787 8.271,751 
Compensated absences 1,268.812 565,052 1,833,864 
Interest payable 247.496 127.232 374.728 
Leases payabia 154.244 - 154,244 
Notes payable 3.46S - 3.465 
Bortds payable 1.872.000 2,903.000 4,775,000 

Total current liabilities 14,637.964 10,742.992 25,380,956 

Moncunent liabilities: 
Compensated absences 321,257 162,561 483,818 
Leases payable 859,798 - 859,798 
Bonds payable 12,838,460 20,733,065 33.571,525 
LanMK closure/post-closura costs - 4.027,215 4.027,215 

Total noncummt liabilities 14.019.515 24.92Za41 38.942,356 
Total liabilities 28,657.479 35.665,633 64.323,312 

NET ASSETS 

lm«3ted in capital assets, net of related debt 46,646,658 03,696,041 130,342.699 
Restricted for 

Dettt service 1,t>39,630 1.397.894 2,437,524 
Capital activilias 2,766,210 4,049.617 6,815,827 
RsCevelapment 1,784.259 - 1,784.259 
Other 450,795 - 450,795 

Unrestricted 16.403.797 42,341.386 58.745.183 
Total net assets 69,091.349 131,484.938 200,576,287 
Total lialiilitias and net assets S 97,748.828 S 167,150,771 S 264.899,589 

Ttie accompanying notes are an Integral part of this statement. 
22 
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Cify of Logan 
Balance ShMt 

Governmental Funds 
June 30, 2011 

General 
Redevelopment 

Agency 

Other 
Governmental 

Funds 

Total 
Governmental 

Funds 

ASSETS 

Cash and cash equi\elents 
Investments 
Accounts recei>el>le (net o( allowarKie) 
Property tax receivetile 
Interest recel>able 
Due from other Linds 
Due from other govemmantal units 
Prepaid assets 
Inventory 
Restricted assets: 

Cash and cash eqiiselents 
Total assets 

LIABILITIES AND FUND BALANCES 

Liabilities: 
Accmed liabilities 
Due to other tunds 
Oieferred revenue 

Total liabilities 

Fund balances: 
Nonspendabia 
Restricted 
Committed 
Assigned 
Unassigned 
Total fund balances 
Total liabilities and fund balances 

1,079.449 
4,587,260 

92,575 
2,624,960 

20,687 
775,000 

2,880,485 
57,925 
7,539 

2,814,838 
14,940,718 

1,668,147 

2,710.737 
4,378,884 

840,464 
4,056,096 

56,690 
5,608,584 

10.561,834 
14,940,718 

2.986,415 

359,943 
3,985,214 

107 
7,331,679 

338.236 
865,000 

4,344,077 
5,547,313 

1,784,366 

9,147,333 $ 

604,105 
1,464,397 

279.614 

139.516 

11,634.965 

212,565 

2,100,173 
2,312.738 

200.432 , 
9.121.795 

1.784,366 9,322,227 

13.213.197 
4,587,260 
1,056,623 
8,074,571 

20,687 
775,000 

3.160,099 
57,925 
7,539 

2.954,461 
33,907,362 

2,218.948 
865,000 

9,154,987 
12,238,935 

840,464 
6,040,894 
9.121,795 

56.690 
5.608,584 

21,668,427 
7.331,679 $ 11,634,965 $ 33,907,362 

The accompanying t̂ otes are an integral part of this statement. 

24 
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Function/Programs 
Primary govammant: 

Goveflimental activities: 
General government 
Public safety 
Public vvottcs 
Partts, recreation and culture 
Debt service - Interest and (seal charges 

Total governmental actMlles 

Business-type actMties; 
Water and sewer 
Sewer treatment 
Electric 
Environmental health 
Stomi water managemenl 
Golf course 

Total business-type activMies 
Total primary government 

C i t y of L o g a n 

Sta tement o f Ac t i v i t i es 

F o r the Y e a r E n d e d J u n e 30,2011 

Program Revenues 

EKpeneee 
Charges (or 

SenHess 

4,536,669 S 1.692,739 
13,410,929 
5.618.065 
6,157.606 

722.554 
30.445.723 

6.479,924 
1,683.595 

29,339,903 
8.015,044 
595,459 
910,292 

47.024,217 

2,695.818 
73,739 
904,952 

5,367,248 

9.415,093 
5,959,987 

34,991,678 
10.974,250 
1,208,046 

716,924 
63.265,978 

Operating 
Grants and-

Contributions 

16,315 
408,127 

1,375.660 
835,864 

2,635,966 

Capital 
Grants and 

Contrtbutions 

437.780 
137,666 

575,446 

17.040 

8.310 
1,490 

26,840 

449,665 

1,586,494 

377,958 

2.414,117 
i 77,469,940 $ 68,633,226 S 2.662,806-' » 2,989,563 

General revenues: 
Property tax 
Sales tax and otiier taxes and fees 
Grants and conlhbutlons not restricted to specific programs 
Unrestricted investment earnings 
Miscellaneous 
Gain on sals of assets 

Transfers 
Total general rs>«nues and transfers . 

Change in net assets 
Net assets, beginning 
Net assets, ending 

Net Revenues (Expenaee) and 
Changes In Net Aieets 
Primafy Government 

Govemnenta l Bus ineae^pa 
Activttles Activities Total 

$ (2,827.515) S $ (2,627,515) 
(10.306,984) - (10,306.984) 

(3.730.886) - (3,730,888) 
(4.279,124) - (4,279,124) 

(722,554) - (722.554) 
(21,867.063) - (21,867,063) 

3,401.874 3,401.874 

- 4,276,392 4,276,392 

- 7,238,269 7,238.269 

- 2.959.206 Z959,206 

- 998.855 998,855 

- ^191.878) (191,878) 

- 18,682,718 18,682,718 
(21,867.063) 18.682.718 (3.184.345) 

7,659.716 7,659,716 
13,528,685 - 13,528,685 

966,669 - 966,669 
344,296 410,835 755,131 
710.155 - 710.155 
64,315 - 64,315 

4.065,544 {4,085,544) -
27,359,380 (3,674,709) 23,684,671 

6,492,317 15,008,009 20.500,326 
63.599.032 116,476,929 180.075,961 

$ 69,091,349 $ 131,484,938 $ 200.576,267 

no 

Q. 

If) 

The accompanying notes are an Integral part of this statement. 



CITY OF lOGAN 
NOTES TO THE FINANCIAL STATEMENTS 

Note 14 - Economic Dependency 

Utah State Unrversity is a significant customer of the City's enterprise funds. During fiscal year 2011, sales to Utah State 
University totaled $2,390,747. 

Note 15 - Environmental Health Landfill aosurc and poit-Closufe Costs 

The City owns and operates a landfill that manages solid waste for the entire county. State and federal laws require the City 
to close the landfill vi/hen it reaches capacity and to monitor and maintain the site for thirty subsequent years. The City 
recognizes a portion of these costs in each operating period even though actual payouts vifill not occur until the landfill is 
closed. The amount recognized each year is based on the percent landfill capacity used as of tlie balance sheet date. There 
are several methodologies used to close a landfill, vtthlch result In varying costs and landflll capacities. The following cost 
estimates are based on the current methodology, which includes a dome-shaped landfill cap, 

As of June 30, 2011, the City had incurred a liability of $4,027,215 Virhich represents the cost reported to date based on a 55.6 
percent estimate of the landflll capacity used. Closure and post-closure costs were estimated to be $7,247,477 in a 2007 
engineering study. The remaining estimated liability is $3,220^62, which will be recognized as ttte remaining capacity is used 
(estinnated closing date is 2023). The estimated cost of closure and post-closure care is subject to change. 

According to state and federal law, the City is required to establish a trust fund with an independent third party to 
accumulate assets needed for the payout of closure costs. Currently, assets reported as restricted assets totaling $1,645,005 
are held for this purpose. 

Annually, the City files a financial assurance report for closure and post-closure costs with the Utah Department of 
Environmental Quality. The Department of Environmental Quality subsequently analyzes the sufficiency of reserve funds to 
meet future costs. 

Note 16 - Redevelopment Ae^ncv 

In accordance with the Utah State Code, municipalities having established Redevelopment Agencies are required to disclose 
certain revenues and expenditures associated with the various projea areas. The revenues and expenditures associated wtth 
the City's redevelopment areas are as follows: 

Logan Downtown ROA 
F^evenuas: 

Tax Increment collected $ 225,241 
Expenditures: 

Acquisition of property -
Site improvements -
Installation of utilities 
Administrative costs 66,533 
Tax increment rebate 12.564 

Debt: 
City of Logan -

55 
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POST-CLOSURE COSTS (30 YEARS) 
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ANNUAL FACILITY INSPECTION CHECKLIST- 4,000 GAL 

This inspection record must be completed each year. If any response requires further elaboration, provide comments in 
Description & Comments space provided. Further description and comments, if necessar\', must be provided on a separate 
sheet of paper and attached to this sheet. Any item that receives "yes" as an answer must be described and addressed 
immediately. 

• Descnpnon &rComments'»»,^ 

Fuel Storage tanks (4,000 gallon) 
Tank surfaces show signs of leakage 
Tank is damaged, rusted or deteriorated 
Bolts, rivets or seams are damaged 
Tank supports are deteriorated or buckled 
Tank foundations have eroded or settled 
Level gauges or alanns are inoperative 
Vents are obstructed 
Damage to the bollards 
Filling point spill is in place 
Exterior piping/mounting is damaged 
Pump mounting and operation is damaged 
Tank sentinel operation is damaged 
Interior piping mount is damaged 
FiUer nozzles and hoses are leaking 
Shutoff valve is out of order 
Fuel meter is not working 
Filter system is damaged 
Other leaks at any location (Describe) 
Oil Tanks 
Waste oil tank is leaking 
New oil tank is leaking 
A T F tank is leaking 
A l l piping /Mounting is leaking 
Dispensers in the shop is leaking 
Pump mounting and operation is leaking 
Other leaks at any location (Describe) 
Lube Room 
Any leaks at any location (Describe) 
Security 
Fencing, gates, or lighting is non-functional 
Pumps and valves are not locked (and not 
in use) 
Response Equipment 
Response equipment inventor}' is 
incomplete 

Date: Signature, 

City of Logan Landfill 
Spill Prevention Control and Countermeasure Plan Page • 37 



ANNUAL FACILITY INSPECTION CHECKLIST- 2,000 GAL 

This inspection record must be completed each year. If any response recjuiies furtlier elaboration, provide comments in 
Description & Comments space provided. Further description and comments, if necessary, must be provided on a separate 
sheet of paper and attached to this sheet. Any item that receives "yes" as an answer must be described and addressed 
immediately. 

2,000 gallon Tank Descripfidnv̂ &ifiohiment̂ ^̂ ^̂ ^ 

Fuel Storage tanks (2,000 gallon) 
Tank surfaces show signs of leakage 
Tank is damaged, rusted or deteriorated 
Bolts, rivets or seams are damaged 
Tank supports are deteriorated or buckled 
Tank foundations have eroded or setried 
Level gauges or alarms are inoperative 
Vents are obstructed 
Damage to the bollards 
Fniing point spill is in place 
Exterior piping/mounting is damaged 
Pump mounting and operation is damaged 
Tank sentinel operation is damaged 
Interior piping mount is damaged 
FiUer nozzles and hoses are leaking 
Shutoff valve is out of order 
Fuel meter is not working 
Filter system is damaged 
Other leaks at any location (Describe) 
Oil Tanks 
Waste oil tank is leaking 
New oil tank is leaking 
A T F tank is leaking 
All piping /Mounting is leaking 
Dispensers in the shop is leaking 
Pump mounting and operation is leaking 
Other leaks at any location (Describe) 
Lube Room 
Any leaks at any location (Describe) 
Security 
Fencing, gates, or lighting is non-functional 
Pumps and valves are not locked (and not 
in use) 
Response Equipment 
Response equipment inventory is 
incomplete 

Date: Signature, 

City of Logan Landfill 
Spill Prevention Control and Countermeasure Plan 

Page • 38 



ANNUAL FACILITY INSPECTION CHECKLIST- WHITE 500 GAL 

Tliis inspection record must be completed each )'ear. If any response requires furdier elaboration, provide comments in 
Description & Comments space provided. Further description and comments, if necessary, must be provided on a separate 
sheet of paper and attached to this sheet. Any item that receives "yes" as an answer must be described and addressed 
immediately. 

500 gaUon Tank ••Descnption''8clCtfm 

Fuel Storage tanks (500 gallon) 
Tank surfaces show signs of leakage 
Tank is damaged, rusted or deteriorated 
Bolts, rivets or seams are damaged 
Tank supports are deteriorated or buckled 
Tank foundations have eroded or setded 
Level gauges or alarms are inoperative 
Vents are obstructed 
Damage to the bollards 
Filling point spiU is in place 
Exterior piping/ mounting is damaged 
Pump mounting and operation is damaged 
Tank sentinel operation is damaged 
Interior piping mount is damaged 
Filler nozzles and hoses are leaking 
Shutoff valve is out of order 
Fuel meter is not working 
Filter system is damaged 
Other leaks at any location (Describe) 
Oil Tanks 
Waste oO tank is leaking 
New oil tank is leaking 
A T F tank is leaking 
AU piping /Mounting is leaking 
Dispensers in the shop is leaking 
Pump mounting and operation is leaking 
Other leaks at any location (Describe) 
Lube Room 
Any leaks at any location (Describe) 
Security 
Fencing, gates, or lighting is non-functional 
Pumps and valves are not locked (and not 
in use) 
Response Equipment 
Response equipment inventory is 
incomplete 

Date: Signature, 

City of Logan Landfill 
Spill Prevention Control and Countermeasure Plan Page • 39 



ANNUAL FACILITY INSPECTION CHECKLIST- RED 500 GAL 

This inspection record must be completed each 3ear. If any response requires further elaboration, provide comments in 
Description & Comments space provided. Further description and comments, if necessary, must be provided on a separate 
sheet of paper and attached to this sheet. Any item that receives "5'es" as an answer must be described and addressed 
immediately. 

500 gallon Tank kRescntynon 

Fuel Storage tanks (300 gallon) 
Tank surfaces show signs of leakage 
Tank is damaged, rusted or deteriorated 
Bolts, rivets or seams are damaged 
Tank supports are deteriorated or buckled 
Tank foundations have eroded or settled 
Level gauges or alarms are inoperative 
Vents are obstructed 
Damage to the boUards 
Filling point spiU is in place 
Exterior piping/mounting is damaged 
Pump mounting and operation is damaged 
Tank sentinel operation is damaged 
Interior piping mount is damaged 
Filler nozzles and hoses are leaking 
Shutoff valve is out of order 
Fuel meter is not working 
Filter system is damaged 
Other leaks at any location (Describe) 
Oil Tanks 
Waste oil tank is leaking 
New oil tank is leaking 
A T F tank is leaking 
Al l piping /Mounting is leaking 
Dispensers in the shop is leaking 
Pump mounting and operation is leaking 
Other leaks at any location (Describe) 
Lube Room 
Any leaks at any location (Describe) 
Security 
Fencing, gates, or lighting is non-functional 
Pumps and valves are not locked (and not 
in use) 
Response Equipment 
Response equipment inventory is 
incomplete 

Date: Signature, 
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MONTHLY INSPECTION CHECKLIST- 4,000 GAL 

This inspection record must be completed each month except the month in wliich an annual inspection 
is performed. Provide further description and comments, if necessar}', on a separate sheet of paper and 
attach to this sheet. Any item that receives "yes" as an answer must be described and addressed 
immediately. 

*"-^v-j- '>)f^> :-l 1^:'-• 

.'':4,ooo , 
7: ?galloh>' 

, 'Tank >, 

Y* • Nr." Pesctiption'& 
Conunehts 

Storage Tanks 
Tank surfaces show signs of leakage 
Tanks are damaged, rusted or deteriorated 
Bolts, rivets, or seams are damaged 
Tank supports are deteriorated or buckled 
Tank foundations have eroded or settied 
Level gauges or alarms are inoperative 
Vents are obstructed 
Secondary containment is damaged or stained 
Water/product in interstice of double-walled rank 
Dike drainage valve is open or is not locked 
Piping 
Valve seals, gaskets, or other appurtenances are 
leaking 
Pipelines or supports are damaged or deteriorated 
Joints, valves and other appurtenances are leaking 
Buried piping is exposed 
Loading/unloading and Transfer Equipment 
Loading/unloading rack is damaged or deteriorated 
Connections are not capped or blank-flanged 
Secondary containment is damaged or stained 
Berm drainage valve is open or is not locked 
Oil/water separator 
Oil/water separator > 2 inches of accumulated oil 
Oil/water separator effluent has a sheen 
Security 
Fencing, gates, or lighting is non-functional 
Pumps and valves are locked if not in use 
Response Equipment 
Response equipment inventory is complete 

Date; Signature: 
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MONTHLY INSPECTION CHECKLIST- 2,000 GAL 

This inspection record must be completed each month except the month in which an annual inspection 
is performed. Provide further description and comments, if necessar)', on a separate sheet of paper and 
attach to this sheet. Any item that receives "yes" as an answer must be described and addressed 
immediately. 

' ' * " ^ ' ^ • I ' > . ' M. ' ' 

^, , - - - ' 

2,000 . ̂  
I ^gallon 
. , Tank ;• • 

-Y*': ^Description'&• : " • • 
' Comments 

Storage Tanks 
Tank surfaces show signs of leakage 
Tanks are damaged, rusted or deteriorated 
Bolts, rivets, or seams are damaged 
Tank supports are deteriorated or buckled 
Tank foundations have eroded or settled 
Level gauges or alarms are inoperative 
Vents are obstructed 
Secondary containment is damaged or stained 
Water/product in interstice of double-walled tank 
Dike drainage valve is open or is not locked 
Piping 
Valve seals, gaskets, or other appurtenances are 
leaking 
Pipelines or supports are damaged or deteriorated 
joints, valves and other appurtenances are leaking 
Buried piping is exposed 
Loading/unloading and Transfer Equipment 
Loading/unloading rack is damaged or deteriorated 
Connections are not capped or blank-flanged 
Secondary containment is damaged or stained 
Berm drainage valve is open or is not locked 
Oil/water separator 
Oil/water separator > 2 inches of accumulated oil 
Oil/water separator effluent has a sheen 
Security 
Fencing, gates, or lighting is non-functional 
Pumps and valves are locked if not in use 
Response Equipment 
Response equipment inventory is complete 

Date: Signamre:. 
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MONTHLY INSPECTION CHECKLIST- WHITE 500 GAL 

This inspection record must be completed each month except the month in which an annual inspection 
is performed. Provide further description and comments, if necessar '̂, on a separate sheet of paper and 
attach to this sheet. Any item that receives "yes" as an answer must be described and addressed 
immediately. 

iSOO.gallon-
Tatik •. 

Y* ••• N." Description & .: 
Comments' ." Sî;̂̂ ^̂^̂  

Storage Tanks 
Tank surfaces show signs of leakage 
Tanks are damaged, rusted or deteriorated 
Bolts, rivets, or seams arc damaged 
Tank supports are deteriorated or buckled 
Tank foundations have eroded or setded 
Level gauges or alarms ate inoperative 
Vents are obstructed 
Secondary containment is damaged or stained 
Water/product in interstice of double-walled tank 
Dike drainage valve is open or is not locked 
Piping 
Valve seals, gaskets, or other appurtenances are 
leaking 
Pipelines or supports are damaged or deteriorated 
joints, valves and other appurtenances are leaking 
Buried piping is exposed 
Loading/unloading and Transfer Equipment 
Loading/unloading rack is damaged or deteriorated 
Connections are not capped or blank-tlanged 
Secondary' containment is damaged or stained 
Bemi drainage valve is open or is not locked 
on/water separator 
Oil/water separator > 2 inches of accumulated oil 
Oil/water separator effluent has a sheen 
Security 
Fencing, gates, or lighting is non-functional 
Pumps and valves are locked if not in use 
Response Equipment 
Response equipment inventory is complete 

Date: Signature: 
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MONTHLY INSPECTION CHECKLIST- RED 500 GAL 

This inspection record must be completed each month except the month in which an annual inspection 
is performed. Provide further description and comments, if necessar)', on a separate sheet of paper and 
attach to this sheet. Any item that receives "yes" as an answer must be described and addressed 
immediately. 

-Tank 
DescrijitibS &' ° 
Gomirheiits 

Storage Tanks 
Tank surfaces show signs of leakage 
Tanks are damaged, rusted or deteriorated 
Bolts, rivets, or seams are damaged 
Tank supports are deteriorated or buckled 
Tank foundations have eroded or serried 
Level gauges or alarms are inoperative 
Vents are obstructed 
Secondary containment is damaged or stained 
Water/product in interstice of double-walled tank 
Dike drainage valve is open or is not locked 
Piping 
Valve seals, gaskets, or other appurtenances are 
leaking 
Pipelines or supports are damaged or deteriorated 
joints, valves and other appurtenances are leaking 
Buried piping is exposed 
Loading/unloading and Transfer Equipment 
Loading/unloading rack is damaged or deteriorated 
Connections are not capped or blank-flanged 
Secondary containment is damaged or stained 
Bemi drainage valve is open or is not locked 
Oil/water separator 
Oil/water separator > 2 inches of accumulated oil 
on/water separator effluent has a sheen 
Security 
Fencing, gates, or lighting is non-functional 
Pumps and valves are locked if not in use 
Response Equipment 
Response equipment inventory is complete 

Date: Signature:, 
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APPENDIX H: DIKE DRAINAGE LOG 

Sd-'Diate'̂ '̂-T „• , valve 
v̂ Raijawatê ^̂ ^ 
si'msp.e^teq| '̂ 

Bypass';-lî ;,. 

closed after-
a-Mtsiiiiingi^ 

:vf̂ l0cX:t'-iXiX îX :̂Xt̂ ^ 
î''j|- .̂QiSslei-v:atibn^ 

W^iM:X^XW&:AXsiXBi M:^: 

B?^§3SiOTatureibf-î ^^^^ 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 
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ANNUAL REMINDERS: 

Hold SPCC Briefing for all oil-handling personnel (and update briefing log in the Plan); 
Check contact information for key employees and response/cleanup contractors and update them in the 
Plan as needed; 

Additional Remarks: 

Date: Signature: 

City of Logan Landfill 
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APPENDIX F: DISCHARGE NOTIFICATION FORM 

Part A: Discliarge Information 
General information when reporting a spiU to outside authorities: 

Name: Logan Cit)' Landflll 

Address: 100 N 1400 W 
Logan, Utah 84321 
435-716-9750 

Type: Municipal Landflll 

Owner/Operator: City of Logan 
100 N 1400 W 
Logan, Utah 84321 
435-716-9750 

Primary Contact: Carl Francis, Landflll Manager 
Work: 435-716-9791 
Cell (24 hours): 435-232-5970 

Type of oil: Discharge Date and Time: 

Quantity released: Discover)' Date and Time: 

Quantity released to a water body: Discharge Duration: 

Location/Source: 

Actions taken to stop, remove, and mitigate impacts of the discharge: 

Affected media: 
air 
water 
soil 

storm water sewer/POTW 
dike/berm/oil-water separator 
other: 

Notification person: Telephone contact: 
Business: 
24-hr: 

Nature of discharg es, environmental/health effects, and damages: 

City of Logan LandfiJ) 
Spill Prevention Control and Countenmeasure Plan 
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Injuries, fatalities or evacuation required? 
Part B: Notification Checklist 

Date and time Name of person receiving call 
Discharge in any amount 
Carl Francis, Plant Operation Manager 
Response Coordinator 
Work: 435-716-9791 
Cell (24 hours): 435-232-5970 
Discharge in amount exceeding 10 gallons and not affecting a water body or groundwater 
Local Fire Department 
Fire Cliief: (435-716-9510) or 911 
Utah Department of Environmental Qualit)' 
801-536-4123 
Discharge in any amount and affecting (or threatening to affect) a water body 
Local Fire Department 
Fire Cliief 435-716-9510 or 911 
Utah Department of Environmental Quality 
801-536-4123 
National Response Center 
(800) 424-8802 
Logan Cit)' Environmental Department 
435-716-9755 
Contractor 

* The POTVC' should be notified of a discharge only if oil has reached or threatens sewer drains that 
connect to the P O T W collection system. 

City of Logan Landfill 
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APPENDIX J: AGENCY NOTIFICATION STANDARD REPORT 

Information contained in this report, and any supporting documentation, must be submitted to the E P A 
Region 1 Regional Administrator, and to Utah D E Q , \vithin 60 days of the qualifying discharge incident. 

Facility: Logan City Landfill 

Owner/operator: City of Logan 
450 N 1000 W 
Logan, Utah 84321 
435-716-9752 

Name of person filing report: 
Location: 
Maximum storage capacity: 12,700 jiallons 

Daily throughput: 
Nature of qualifying incident(s): 

.Discharge to navigable waters or adjoining shorelines exceeding 1,000 gallons 
_Second discharge exceeding 42 gallons ^vithin a 12-month period. 

Description of facility (attach maps, flow diagrams, and topographical maps): 

Cit)' of Lf)gan. (Cit)' of Logan) is a Municipal Landflll servicing Cache County, Utah. 

City of Logan's Logan facilit)' is located at 100 N 1400 W, Logan, Utah, and covers approximately 
90 acres. Access to the faciHt)' is from the 200 North roadway. The facility is completely fenced 

The primary fuel storage tank in this facility is the 4,000-gallon tank located in the North Side of 
the facility. This tank is a double-walled aboveground storage tank (AST). The tank is in a 
secondary containment system, which is made of lined concrete. The secondary containment 
system is lined and has the following dimensions: 14 feet long, 8 feet deep, round tank. 

The fuel storage system is manually operated and is not manned on a regular basis. Fuel is 
delivered to the facility by Thomas Petroleum on an as-needed basis. Fuel is also dispensed to the 
equipment on an as-needed basis. 

City of Logan Landfill 
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Agency Notification Standard Report (cont'd) 
Cause of the discharge(s), including a failure analysis of the system and subsystems in 
which the failure occurred: 

Corrective actions and countermeasures taken, including a description of equipment 
repairs and replacements: 

Additional preventive measures taken or contemplated to minimize possibility of 
recurrence: 

Other pertinent information: 

City of Logan Landfill 
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APPENDIX D: RECORD OF ANNUAL DISCHARGE PREVENTION 

BRIEFINGS AND TRAINING 

Briefings wiU be scheduled and conducted by the facilit)' owner or operator for operating personnel at 
regular intervals to ensure adequate understanding of this SPCC Plan. The briefings will also higlilight 
and describe known discharge events or failures, malfunctioning components, and recendy implemented 
precautionary measures and best practices. Personnel wiU also be instructed in operation and 
maintenance of equipment to prevent the discharge of oil, and in applicable pollution laws, rules, and 
regulations. Facility operators and other personnel will have an opportunity during the briefings to share 
recommendations concerning health, safet)', and environmental issues encountered during facility 
operations. 

Date Subjects Covered Employees in Attendance Instructor(s) 

City of Logan Landfill 
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L©GAN 
Logan City Landfill Daily Operating Record 

Monday Julys, 2010 

Load and Qiiantity^umnfiary -

Page of 

Class I Landfill (Municipal Solid Waste) 
Waste Code Waste Description Loads Tons 

AB ANIMAL BYPRODUCT 0 0 
CCD CONTAMINATED C AND D 0 0 

COW COWS THAT BYPRODUCTS BRING IN 0 0 
CW COMMERCIAL WASTE 0 0 

CWC COMMERCIAL WASTE(CITY) 0 0 

CWS COMMERCIAL WASTE 0 0 
DAF DEAD ANIMALS (PER TON) 0 0 

DAS DEAD ANIMAL SMALL (NO CHARGE) 0 0 
HW HOUSEHOLD WASTE 0 0 

HWC HOUSEHOLD WASTE NO CHARGE 0 0 

HWS HOUSEHOLD WASTE 0 0 
IW1 INFECTIOUS WASTE UNDER 1/2 YAR 0 0 
IW2 INFECTIOUS WASTE OVER 1/2 YARD 0 0 

Total: 0 0 

Class IVb Landfill (Construction and Demolition Waste) 
Waste Code Waste Description Loads Tons 

CC COMMUNITY CLEAN UP(PER TON) 0 0 

CCS COMUNITY CLEAN UP 0 0 
CD CONSTRUCTION DEBRIS 0 0 

CDC CONSTRUCTION DEBRIS(CITY) 0 0 
CDS CONSTRUCTION DEBRIS 0 0 
CGW CONTAMINATED GREENWASTE 0 0 

CN CONCRETE 0 0 
CNC CONCRETE(CTIY) 0 0 
CNS CONCRETE 0 0 
GL GLASS drop-off RecycHng 0 0 

GWH GW HSHLD GARB.**ADD CONTAINER* 0 0 

SCU SPRING CLEAN-UP 0 0 
ST STUMPS AND ROOT BALLS 0 0 

STC Stumps and Rootballs from CITY 0 0 

Total: 0 0 

Cover Material 
Waste Code Waste Description Loads Tons 

CF CLEAN FILL 0 0 
CM COVER MATERIAL 0 0 

CMC COVER MATERIAL(CITY) 0 0 

CMS COVER MATERIAL 0 0 
CS CONTAMINATED SOIL 0 0 

Total: 0 0 

Road Building Material 
Waste Code Waste Description Loads Tons 

AS ASPHALT 0 0 
ASC ASPHALT(CITY) 0 0 

Total: 0 0 

Asbestos Cell 
Waste Code tVaste Oescriptfon ' Loads Tons 

AA ASBESTOS 0 0 

Total: 0 0 



Logan City Landfill Dally Operating Record 

Monday July 5, 2010 

l ^ d and .Quantity 

Green Waste Facility (Receiving) 

Page. of 

Waste Code Waste Description Loads Tons 

CBS GREENWASTE (CURBSIDE PICKUP) 0 0 

GW GREENWASTE 0 0 

GWC green waste city (ton) 0 0 

GWF GREENWASTE FIRE WOOD 0 0 

GWS GREENWASTE 0 0 

LOG FIREWOOD DROPPED OFF (PER TON) 0 0 

PA PALLETS 0 0 

PAS PALLETS 0 0 

XTC CHRISTMAS TREES (CITY) 0 0 

XTD EVERGREEN CHIPS DONATION 0 0 

Total: 0 0 

Green Waste Facility (Departing) 
Waste Code Waste Description Loads Yards 

CP COMPOST 0 0 

CPC COMPOST FOR CITY 0 0 

CPD COMPOST. DONATION 0 0 

FPD PALLET CHIPS, DONATION 0 0 

FPL FINE PALLET CHIPS 0 0 
MD MEDIUM WOOD CHIPS 0 0 

MDC MEDIUM WOOD CHIPS FOR CITY 0 0 

MDD MEDIUM WOOD CHIPS, DONATION 0 0 

PM PREMIUM (MULCH) 0 0 

PMC PREMIUM MULCH FOR CITY 0 0 

PMD PREMIUM WOOD CHIPS, DONATION 0 0 

SHD SHREDDED TREE DONATION 0 0 

SHT COARSE SHREDDED TREES 0 0 
XT CHRISTMAS TREE CHIPS 0 0 

XTD EVERGREEN CHIP DONATION 0 0 

Total: 0 0 

Waste Code Waste Description Loads Cords 

FW FIREWOOD 0 0 

PP PALLET PICK-UP 0 0 

Total: 0 0 

^Notra.anci/pr̂  (̂ (uahtitjê  



Logan City Landfill Daily Operating Record 

Monday July 5, 2010 

Waste Inspections 

Class I Landfill (Municipal Solid Waste) 

Page of_ 

Number of Inspections Conducted: 

Percentage of Loads Inspected (Minimum = 1%): #DIV/0! 

* Field Note 
Reference No. 

Problems 
(Yes/No) Corrective Actions Taken Inspector 

Class IVb Landfill (Construction and Demolition Waste) 

[Number of Inspections Conducted: 

* Field Note 
Reference No. 

Problems 
(Yes/No) Corrective Actions Taken Inspector 

* Complete Field Inspection Notes can be found on file at the landfill. They can be referenced by the date and the Field 
Note Reference Number. 



Logan City Landfill Daily Operating Record 

Monday July S, 2010 

Wastb Ihspectiohs - Cphti,nu(ed 

Page of_ 

Scale House Inspections 

** Number of Inspections Conducted: 

** See attched sheet for details regarding scale house inspections 

Class I Landfill (Municipal Solid Waste) 

Cover Type Amount Who Covered 
Soil (ydsS 

Alternate (yds^) 

Spray (bags) 

Class IVb Landfill (Construction and Demolition Waste) 

Cover Type Amount Who Covered 
Soil (yds^) 

I Days since last covering: 

Asbestos Cell 

Was asbestos disposed today? (yes/no) 
Depth of cover applied to asbestos if disposed today: (inches) 

Was Asbestos Cell Checked for proper cover today? (yes/no) 

Condition: 
Checked by: 

Time: 

1 f 'Ji ' " • '̂ "i. ' ' " ^ t Duist Control ' ; 

Were any dust control measures needed today? 1 No (yes/no) 

If yes, what methods were 
used? N/A 

;' lî b^^an 

Results of other inspections and monitoring required for landnil operation and compliance will be attached after this page. 

This might include quarterly landfill inspections, air quality monitoring, water quality monitoring, etc. 

^f^.-iii.ir.r.'^i.-.^'.i 



Logan City Landfill Daily Operating Record 
Page of_ 

Monday July 5, 2010 

Summary 

Those in attendance today: 

Signature: 
Landfill Inspector, Landfill Crew Chief 

Signature: . 

Landfill Manager 



Logan City Landfill Class I 

Landfill Quarterly Inspection Form ^̂^̂^̂  ,p 

Page 1 of4 

Inspector: 

Date: 

Quarter: 

Time: 

Temp:. .Wind Dir: 

Inspection Checklist: 

1. Tipping Face/Waste Placement: 
Daily cover type: 
Traffic Control: poor 
Litter fence condition: poor 
Overall litter condition: poor 
Working Conditions: Sunny 

Describe problems if any and locations 

Depth of daily cover 
Fair Good Excellent 
Fair Good Excellent 
Fair Good Excellent 

Dusty Wet Rain Snow Muddy 

2. Compaction: 
Industry standards for daily operations (as per SWANA, 1350 Ibs/cubic yard): 

Poor Fair Good Excellent 

3. Cover: 
Erosion of top cover and side slopes on landfill: 
Daily: Poor Fair Good Excellent 
Overall conditions of cover: poor Fair Good 
Describe problems if any and locations: 

depth: 
Excellent 

4. Cell Liner : Not Applicable 

5. Perimeter Fence and Access Controls: 
Broken fence or unusual conditions: 
Access Gates: Locked Unlocked/ln use 
Gate Condition: Poor Fair Good 
Describe problems if any and locations: 

Excellent 

Revised 9/29/2008 



f 
Logan City Landfill Class I 

Landfill Quarterly Inspection Form 

Page 2 of4 

Inspection Checklist continued 

6. Roads: 
Condition of roadways: Poor Fair 
Dust control conditions: Poor Fair 
Sign conditions: Poor Fair 
Describe problems if any and locations: 

Good 
Good 
Good 

Excellent 
Excellent 
Excellent 

7. Run-off / Run-on System: 
Plugged canals, streams, or high water: 
Stormwater detention: Poor Fair 
Retention sites: Poor Fair 
Westside ditch: Poor Fair 
Slopes/Erosion Poor Fair 

Other comments: 

Good 
Good 
Good 
Good 

Excellent 
Excellent 
Excellent 
Excellent 

Ground Water Monitoring Wells: 
Check well locks? GW1 • GW2 

GWS • GW6A 
Soil around well heads stable? YES 
Describe problems if any and locations: __ 

• GW3B • 
• GW9 • 

NO 

GW4 • 
GW10 • 

9. Final and Intermediate Cover: 
Intermediate Cover: Poor Fair 
Final Cover: Poor Fair 
Describe problems if any and locations: 

Good 
Good 

Excellent 
Excellent 

Depth: 
Depth: 

10. Litter Controls: 
Litter Fences: Poor Fair 
Overall Litter Condition: Poor Fair 
Describe problems if any and locations: 

Good 
Good 

Excellent 
Excellent 

11. Disease vectors: 
Seagull population: Fair 
Rock Chuck population: Fair 

High 
High 

Acceptable 
Acceptable 

Revised 9/29/2008 
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Logan City Landfill Class I 

Landfill Quarterly Inspection Form 

Page 4 of4 

Inspection Checklist continued 

17. Landfill Equipment: 
Maintenance Records: Poor 
Equipment Condition: Poor 
Describe problems if any: 

Fair 
Fair 

Good 
Good 

Complete: 
Excellent YES NO 

Excellent YES NO 

18. Overview: 
General litter conditions: Poor 
General landfill condition: Poor 
Describe problems if any and locations:. 

Fair 
Fair 

Good 
Good 

Excellent 
Excellent 

Additional Notes or Comments; 

Irvcpector signature / Date: 

Manager signature / Date: 
Revised 9/29/2008 
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Logan City Landfill 
Asbestos Disposal Checklist 

Inspector: 

Date: 

Transportation Information 
Property owner-

Address: 

IHauler: 

Address: 

License Plate: 

Driver's Name: 

State: 

Time: 

Phone: 

City: 

Phone: 

City: 

Vehicle Type: 

Driver's signature: 

Asbestos Waste Information 

Type: FRIABLE NON-FRIABLE 

How was the waste contained? 

Was the load contaminated? YES NO 

Please explain any problems: 

Tonnage: 

Was the waste labeled? 

Any discrepancies? 

Disposal Information 
Was any Personal Protective Equipment used by Landfill personnel? 

YES NO 

YES NO 

YES NO NONE NEEDED 

How was the material dumped off vehicle? 

Any emissicffis observed during dump? 

How was the load covered? 

Please describe disposal problems if any: 

YES NO 

Depth of cover: 

Equipment Operator's Name: 

Location 
Coordinates referenced from: 

Coordinate X: Coordinate Y: 

Was a copy sent with Hauler? YES NO 

Manifest authorized by: 

Inspector's name: 

Inspector's signature: 



^•1 

Saturday, August 14, 2010 4:00 PM 

Monday, August 16,2010 1:00 PM 

Tuesday, August 17,2010 8:00 AM 

Wednesday, August 18,2010 2:00 PM 

Thursday, August 19,2010 1:00 PM 

Friday, August 20,2010 9:00 AM 

Saturday, August 21,2010 10:00 AM 

Monday, August 23,2010 2:00 PM 

Tuesaday, August 24,2010 11:00 AM 

Wednesday, August 25, 2010 9:00 AM 

Thursday, August 26,2010 10:00 AM 

Friday, August 27,2010 11:00 AM 

Saturday, August 28, 2010 12.00 PM 

Monday, August 30,2010 1:00 PM 

Tuesday, August 31,2010 2:00 PM 
September 2010 
Wednesday, September 01,2010 9:00 AM 

Thursday, September 02,2010 12:00 PM 

Friday, September 03, 2010 4:00 PM 
Saturday, September 04, 2010 3:00 PM 
Monday, September 06, 2010 8:00 AM 

Tuesday. September 07,2010 9:00 AM 

Wednesday, September 08, 2010 2:00 PM 
Thursday, September 09,2010 3:00 PM 
Friday, September 10,2010 11:00 AM 
Saturday, September 11, 2010 sioom 
Monday, September 13, 2010 4:00 PM 

Tuesday, September 14,2010 2:00 PM 

Wednesday, September 15,2010 3.00 PM 

Thursday. September 16, 2010 8:00 AM 

Friday, September 17, 2010. 10:00 AM 
Saturday, September 18, 2010 1:00 PM 

Monday, September 20,2010 4:00 PM 

Tuesday, September 21,2010 1:00 PM 

Wednesday, September 22,2010 2:00 PM 

Thursday, September 23, 2010 10:00 AM 

• 
Friday, September 24,2010 11:00 AM 
Saturday, September 25,2010 8:00 AM 
Monday, September 27,2010 9:00 AM 

Tuesday. September 28,2010 3:00 PM 

Wednesday, September 29,2010 12:00 PM 

Thursday, September 30,2010 2:00 PM 

October 2010 
Friday, October 01,2010 11:00 AM 

Saturday, October 02, 2010 9:00 AM 

Monday, October 04, 2010 1:00 PM 

Tuesday, October 05,2010 12:00 PM 

Wednesday, October 06.2010 10:00 AM 

Thursday, October 07, 2010 1:00 PM 

Friday, October 08.2010 8:00 AM 

Saturday, October 09,2010 10:00 AM 

Monday, October 11,2010 11:00 AM 



Logan City Landfill Vehicle Inspection Form 

Date: Time: . Inspected By: Vehicle License #: 

VEHICLE TYPE Load Description Waste Description 

Pickup 
Pickup w/ Trailer 
Dump Truck 
1 Ton Truck 
Farm Truck 
Car 

• 
• 
• 
• 
• 
• 

Household Waste • 
Commercial Waste • 
Compostable Material D 
Recyclable Material • 
Construction Debris • 

Anti-Freeze 
Batteries 
PCB's 
Motor Oil 
Paint 

• 
• 
• 
• 
• 

Infectious Waste • 
Pesticides ^ 
Propane Tanks S 
Refrigeration Units Q 
Tires 

Other Hazardous Waste 

:m 
Inspector Informed Of Waste: Rex Macey • Tony Douglass • Other • 

Date: Time: Inspected By: Vehicle License #: 

VEHICLE TYPE Load Description Waste Description 

Pickup 
Pickup w/ Trailer 
Dump Truck 
1 Ton Truck 
Farm Truck 
Car 

• 
• 
• 
• 
• 
• 

Household Waste • 
Commercial Waste • 
Compostable Material • 
Recyclable Material • 
Construction Debris • 

Anti-Freeze 
Batteries 
PCB's 
Motor Oil 
Paint 

• 
• 
• 
• 
• 

Infectious Waste 
Pesticides 
Propane Tanks 
Refrigeration Units 
Tires 

• 
• 
• 
• 
• 

Other Hazardous Waste 

Inspector Informed Of Waste: Rex Macey • Tony Douglass • Other • 

Date: Time: . inspected By: Vehicle License #: 

VEHICLE TYPE Load Description Waste Description 

Pickup 
Pickup w/ Trailer 
Dump Truck 
1 Ton Truck 
Farm Truck 
Car 

• 
• 
• 
• 
• 
• 

Household Waste • 
Commercial Waste • 
Compostable Material • 
Recyclable Material • 
Construction Debris • 

Anti-Freeze 
Batteries 
PCB's 
Motor Oil 
Paint 

• 
• 
• 
• 
• 

Infectious Waste Q 
Pesticides ^ 
Propane Tanks 
Refrigeration Units H 
Tires 

Other Hazardous Waste 

Inspector Informed Of Waste: Rex Macey • Tony Douglass • Other • 

Date: Time: Inspected By: Vehicle License #: 

VEHICLE TYPE Load Description Waste Description 

Pickup 
Pickup w/ Trailer 
Dump Truck 
1 Ton Truck 
Farm Tmck 
Car 

• 
• 
• 
• 
• 
• 

Household Waste • 
Commercial Waste • 
Compostable Material • 
Recyclable Material • 
Construction Debris Q 

Anti-Freeze 
Batteries 
PCB's 
Motor Oil 
Paint 

• 
• 
• 
• 
• 

Infectious Waste 
Pesticides 
Propane Tanks |_. 
Refrigeration Units |—, 
Tires 

• 
• 
• 

Other Hazardous Waste 

Inspector Informed Of Waste: Rex Macey • Tony Douglass • Other • 

Date: Time: . Inspected By: Vehicle License #: 

VEHICLE TYPE Load Description Waste Description 

Pickup 
Pickup w/ Trailer 
Dump Tmck 
1 Ton Truck 
Farm Truck 
Car 

• 
• 
• 
• 
• 
• 

Household Waste 
Commercial Waste 
Compostable Material 
Recyclable Material 
Construction Debris 

• Anti-Freeze • Infectious Waste 
• Batteries • Pesticides 
• PCB's • Propane Tanks 
• Motor Oil • Refrigeration Units 
• Paint • Tires 

• 
• 
• 
• 

Other Hazardous Waste 

Inspector Informed Of Waste: Rex Macey • Tony Douglass • Other Q 

Date: Time: Inspected By: Vehicle License #: 

VEHICLE TYPE Load Description 

Pickup • Household Waste • Anti-Freeze • 
Pickup w/ Trailer • Commercial Waste • Batteries • 
Dump Truck • Compostable Material • PCB's • 
1 Ton Truck • Recyclable Material • Motor Oil • 
Farm Tmck • Construction Debris • Paint • 
Car • 

Waste Description 

Infectious Waste Q 
Pesticides D 
Propane Tanks H 
Refrigeration Units Q 
Tires 

Other Hazardous Waste 

Inspector Informed Of Waste: Rex Macey Q Tony Douglass • Other • 



Logan City Landfili Vehicle Inspection Form 

Date: Time; Inspected By: Vehicle License #: 

VEHICLE TYPE Load Description Waste Description 

Pickup 
Pickup w/ Trailer 
Dump Tmck 
1 Ton Truck 
Farm Truck 
Car 

• 
• 
• 
• 
• 
• 

Household Waste 
Commercial Waste 
Compostable Material 
Recyclable Material 
Construction Debris 

• Anti-Freeze • Infectious Waste 
• Batteries • Pesticides 
• PCB's • Propane Tanks 
• Motor Oil • Refrigeration Units 
• Paint • Tires 

• 
• 
• 
• 
• 

other Hazardous Waste 

Inspector Informed Of Waste: Rex Macey • Tony Douglass • Other • 

Date: Time: Inspected By: Vehicle License #: 

VEHICLE TYPE Load Description Waste Description 

Pickup 
Pickup w/ Trailer 
Dump Truck 
1 Ton Tmck 
Farm Truck 
Car 

• 
• 
• 
• 
• 
• 

Household Waste 
Commercial Waste 
Compostable Material 
Recyclable Material 
Constmction Debris 

• Anti-Freeze • Infectious Waste 
• Batteries • Pesticides 
• PCB's • Propane Tanks 
• Motor Oil • Refrigeration Units 
• Paint • Tires 

• 
• 

• 

other Hazardous Waste 

8 

Inspector Informed Of Waste: Rex Macey • Tony Douglass • Other • 

Date: Time: . Inspected By: Vehicle License #: 

VEHICLE TYPE Load Description Waste Description 

Pickup 
Pickup w/ Trailer 
Dump Truck 
1 Ton Truck 
Farm Truck 
Car 

• 
• 
• 
• 
• 
• 

Household Waste Q 
Commercial Waste O 
Compostable Material • 
Recyclable Material • 
Construction Debris O 

Anti-Freeze 
Batteries 
PCB's 
Motor Oil 
Paint 

• 
• 
• 
• 
• 

Infectious Waste • 
Pesticides D 
Propane Tanks 
Refrigeration Units |—] 
Tires 

Other Hazardous Waste 

Inspector Informed Of Waste: Rex Macey • Tony Douglass • Other • 

Date: Time: . Inspected By: Vehicle License #: 

VEHICLE TYPE Load Description Waste Description 

Pickup 
Pickup w/ Trailer 
Dump Truck 
1 Ton Truck 
Farm Truck 
Car 

• 
• 
• 
• 
• 
• 

Household Waste • 
Commercial Waste • 
Compostable Material • 
Recyclable Material • 
Constmction Debris • 

Anti-Freeze 
Batteries 
PCB's 
Motor Oil 
Paint 

• 
• 
• 
• 
• 

Infectious Waste • 
Pesticides ^ 
Propane Tanks S 
Refrigeration Units j—] 
Tires 

Other Hazardous Waste 

10 

Inspector Informed Of Waste: Rex Macey • Tony Douglass • Other • 

Date: Time: Inspected By: Vehicle License #: 

VEHICLE TYPE Load Description Waste Description 

Pickup 
Pickup w/ Trailer 
Dump Tmck 
1 Ton Tmck 
Farm Truck 
Car 

• 
• 
• 
• 
• 
• 

Household Waste 
Commercial Waste 
Compostable Material 
Recyclable Material 
Construction Debris 

• Anti-Freeze • Infectious Waste 
• Batteries • Pesticides 
• PCB's • Propane Tanks 
• Motor Oil • Refrigeration Units 
• Paint • Tires 

• 
• 
• 
• 

other Hazardous Waste 

11 

inspector Informed Of Waste: Rex Macey Q Tony Douglass • Other • 

Date: Time: . Inspected By: Vehicle License #: 

VEHICLE TYPE Load Description Waste Description 

Pickup 
Pickup w/ Trailer 
Dump Truck 
1 Ton Truck 
Farm Truck 
Car 

• 
• 
• 
• 
• 
• 

Household Waste 
Commercial Waste 
Compostable Material 
Recyclable Material 
Construction Debris 

• Anti-Freeze • Infectious Waste 
• Batteries • Pesticides 
• PCB's • Propane Tanks 
• Motor Oil • Refrigeration Units 
• Paint • Tires 

• 
• 
• 
• 
• 

other Hazardous Waste 

12 

Inspector Informed Of Waste: Rex Macey • Tony Douglass • Other • 



Reason for Suspicion 
Sealed Container • Unknown Chemical • Unknown Liquid • 
Radioactive • Gas Cylinder • Possible PCB • 
Commercial Placards • Type 
Other Reasons 
Field Tests 
Tested By 
Test Results 
Follow up Action / Disposal Method 

Regulated Waste 
What part of the load? Front • Middle • BackD 

Photo's taken? • By 

Was Generator/ Hauler notified? 

Was State Regulating Agency notified? 
Regulator 

Yes • No • 

Yes • No • 
Date 

Instructions given by Regulator 

Notes / Follow up 

Driver's Description olLoad 

i )! i \ c i ~s S i i ' i u i l i i i i -

SiiiKTvisiii 's Sivii;tiurc 

I .aiui (1II i nspectioIt 

Field Notes No. 

RandomD Non-Random • Suspect • Repeat Oits '̂̂ ^ssffO 

FaceG C & D D Green Waste • Recycling • Transfer Stuiiofi ( 

Date_ 
Lic.# 

Time A M / I'M 
State 

Vehicle Description 
Gross 'Tare 
Owner 

Trailer Type 
Net 

Address 
Waste Generator 

_ Phone C. 
^City Zip_ 

Job Location 
Waste Type 

Household •Commercial • Industrial • C«&D • 

Educational •Government • Other 

Driver's Name 

Waste Composition 
Cardboard • Plastic • Metal • Paper • Wood • 

Other Notes 

Characteristic 
Household Hazardous Waste 
Description Quantity Units 

Corrosive 
Flammable 
Reactive 
Toxic 
Other 
Notes 

Special / Restricted Wastes 
Asbestos • Animals • Ash • Auto • C&D • 

Cont. Soil • MedicalD White GoodsD Ref U n i t s • TiresD 
Other 
Notes 



LANDFILL 
Daily Cash Reconclliatton & Revenue Receipt 

DATE: 

NAME: 

COIN: 
Pennies 
Nickels 
Dinnes 

Quarters 
Half Dollars 
Dollar Coin 

TOTAL: 

CURRENCY: 
$1.00 
$2.00 
$5.00 

$10.00 
$20.00 
$60.00 

$100.00 
T O T A L : 

$ 

TOTALS: 

Total Currency 
Total Coin 

Total Checks 
Total Bank Deposit 

Total Credit Cards 
Total Daily Deposit 

Report Total 
Over/Short 

$ 

DOCUMENT NUMBER 

FROM: , 

TO: 

ITEMIZED DEPOSIT AMOUNTS 
C & D 

C O M P 
F A C E 
R E C Y 

O T H E R 
T O T A L : 

(fcquais IWoney Bag) 

(Includes (Credit Cards & Bank Deposit) 

(Itemized Deposit Total) 

T reasurer's Initials: 



Employee CasHBShift Transfer 

Shift 1 Name 

Ending Cash 

Starting Cash 

Closing Cash 

1st Cash Report Amount 

Difference 

Co-Worker 

Time Out: 

Time In: 

(Ending Cash - Starting Cash] (Ending Cash - Starting Cash] 

Transaction Number Out: 

Transaction Number In: 

Make Sure you attach the Cash Report 

SIGNATURE 

Shift 2 Name 

Ending Cash 

Starting Cash 

Closing Cash 

Znd Cash Report Amount 

Difference 

Co-Worker 

Time Out: 

Time In: 

Transaction Number Out: 

Transaction Number In: 

(Ending Cash - Starting Cash) 

{2nd cache amount - Ist cash amount) 
Make Sure you attach the Cash Report 

SIGNATURE 

Shift 3 Name 

Ending Cash 

Starting Cash 

Closing Cash 

Final Cash Report Amount 

Difference 

Co-Worker 

Time Out:. 

Time In: 

Transaction Number Out: 

Transaction Number in: 

(Ending Cash - Starting Cash) 

{Final cash amount - 2nd cash amoufrt -1st cash amount) 
Make Sure you attach the Cash Report 

SIGNATURE 



#96-15 

MUTUAL SOLID WASTE LANDFILL 
MUTUAL AID AGREEMENT 

1. This document is an agreement between Box Elder County and the City of Logan to 

provide reciprocal waste handling services in an emergency. (The City of Logan provides 

refuse pickup and landfill services for all of Cache County.) An "emergency" is defined as a 

sudden, unexpected event which causes the respective landfill to close or restrict acceptance of 

waste. In the event of an emergency, in which either Box Elder County or Logan City is 

unable to access their respective landfills, the non affected landfill will accept solid waste from 

the disabled county, 

2. Solid waste will be accepted at the receiving landfill's prevailing tipping fees. 

3. Each landfill has restrictions on the types of waste that may enter tlie landfill. A 

complete list of restrictions or instructions shall be reviewed (and updated if needed) at least 

annually as an attachment to this agreement. A list of items that are restricted or prohibited 

from each landfill is attached. Although this is an emergency action plan, screening for 

hazardous wast will continue and all other federal, slate, and local laws must be complied with 

during contingency operations. 

4. This agreement may be invoked by phone, followed with a notice of intent in writing 

within 24 hours. 

5. This agreement is for emergency services only. The agency who's landfill is not 

accessible shall work aggressively to restore or replace operations. The agency who's landfill 

is receiving waste may need to restrict tlie quantities of waste received from outside their 

county due to operating capability or capacity based on equipment and ability to receive 

refuse. The landfill managers shall meet at least once per month during shared operations to 

coordinate support. 

6. This agreement is for five years from the date approved. It may be terminated by 

either agency with 60 days written notice. It may be renewed by agreement of both agencies. 

This agreement shall be reviewed annually by the respective landfill managers. 



Approved: Date: ''7_- / '] Q 

BOX ELDER COUNTY: 

R. Lee Allen, Chairman 

Box Elder County Commission 

Approved; Date: (^^'^^ / yj, 

CITY OF LOGAN: 

Darla D. Clark 

Mayor 

ATTEST: 

7U<IALCI.. 
Lois Price, City Recorder 



SPECIAL WASTE RESTRICTIONS 

Box Elder County Landfill 
Contact: 
Box Elder County Landfill Manager 
11 South Main Street 
Brigham City, UT 84302 
(801)723-2031 - FAX 734-2038 

R=Restricted Items P=Prohibited Items 

1. Waste Oil....? 
2. Batteries,...? 
3. Hazardous Waste..,. P 
4. Asbestos....R 

5. Tires.,..R 
6. Sludge or Liquid Waste... .P 
7. Medical Waste..,.P 
8. Contaminated Soil,...R 

Logan City Landfill 
Contact; 
City of Logan Director of Environmental Health 
950 West 600 North 
Logan, UT 84321-7806 
(801)750-9953 - FAX 752-4007 

R=Restricted Items P=Prohibited Items 

1. Waste Oil....R 
2. Batteries....R 
3. Hazardous Waste.,., P 
4. Medical/Infectious Waste.. 
5. Tires....R 

6. Asbestos....R 
7. Sludge or Liquid Waste... .P 
8. Contaminated Soil....R 

.R 9. Yard Trimmings....R 
10. Reusable or Recyclable Materials... .R 

-Cardboard 
-Newspaper Paper 
-Aluminum 
-Copper & Brass 
-Ferrous Metals 
-Cai-pet Pad 
-Construction & Demolition Debris 
-Wood 
-Wood Pallets 

coiiiraa/lamlfill. con 

r 



Figure 2

$*€rur$Mel- Frdlt *lrsrJ tid

FW: Mutual Aid

Bren Midrelson <brettm@igesinc. corn>
To: rboh@tt*r.gov

Here is Nathans response.

Fri" Jnt 25. 2013 at 2:26 PM

Fonr llathan Rich [rnailto: nathanr@wiwrnd.org]
Sent: Tuesday, Decernber 18, 2012 1:14 Ptl
To: hefr Midebst
Cc: bsa A. A. Hannrd; hrg Ta$or
$Sject: RE: Mutnl Aid

Erett:

As a municipally owned and operated solid waste system, lve would absolutely work with Logan in the
event of an €me€ency to ensure environmentally sound and cost effective managernent of Cache

County's solid waste. We currently have adequate capacity at the Davis Landfill with rates in place that
would allow fcr irnmediate disposal upan delivery to the site.

Also, the Northem Utah Regional Landfill Authority (NURtAl is currently working on an agteement for just

such an eventuality which rvould allow ern€rgency use of memberfacilities to other rnembers at current
rates. Both the City of Logan and Wasatch Integrated Waste tvlanagement District are currently members

of NURIA.

Please do not hesitate to contact me if you have any other questions.

Nathan Rich, P.E.

Executive Director

Wasatch I ntegrat€ d Waste tVan age ment Di ttri ct

801.7265018 cell

801.614.5601 direct

10





GROUNDWATER MONITORING PLAN 

NORTH V A L L E Y LANDFILL 
LOGAN CITY ENVIRONMENTAL DEPARTMENT 

450N1000w 
L O G A N , U T A H 84321 

Issa A. Hamud P.E. 
Director 

Logan City Environmental Department 

January 12,2012 



Ground Water Monitoring Flan 2012 
North Valley Landfill 

TABLE OF CONTENTS 
APPENDIX CONTENTS 3 

APPENDIX A: FIGURES 3 

APPENDIX B: TABLES 3 

APPENDIX C: BORING LOGS 3 

APPENDIX D: SAMPLING FORMS 3 

1.0 BACKGROUND 4 

1.1 INTRODUCTION 4 

1.2 SITE DESCRIPTION 4 

1.3 MONITORING WELLS 4 

2.0 SAMPLING SCHEDULE 4 

3.0 PROCEDURES 5 

3.1 INTRODUCTION 5 

3.2 PRE-SAMPLING PROCEDURES 5 

3.3 EQUIPMENT CALIBRATION 5 

3.4 WELL PURGING 6 

3.5 FIELD MEASUREMENTS 7 

3.6 SAMPLE COLLECTION AND PRESERVATION 8 

3.7 SAMPLE HANDLING 9 

3.7.1 NUMBERING AND LABELING 9 

3.7.2 CHAIN OF CUSTODY 9 

3.7.3 FIELD DOCUMENTATION 10 

3.8 QA/QC SAMPLES 10 

3.8.1 FIELD QA/QC 10 

3.8.2 LABORATORY QA/QC 11 

3.9 DATA QUALITY OBJECTIVES 12 

3.9.1 REPORTING LIMITS 12 

3.9.2 PRECISION AND ACCURACY IN LABORATORY QA/QC SAMPLES 12 

3.9.3 PRECISION IN FIELD DUPLICATE SAMPLES 13 

3.9.4 LABORATORY CONTAMINANTS AND ANALYTES IN METHOD BLANKS 13 

4.0 DATA ANALYSIS PLAN 14 

4.1 DATA VALIDATION 14 

2 I P a g e 



Ground Water Monitoring Plan 2012 
North Valley Landfill 

4.2 DATA ANALYSIS 14 

4.3 DATA REPORTING 15 

APPENDIX 16 

APPENDIX CONTENTS 

APPENDIX A: FIGURES 

Figure 1 Vicinity Map 
Figure 2 Landfill Development 
Figure 3 Groundwater Monitoring Wells 

APPENDIX B: TABLES 
Table 1 Well Construction Details North Valley Landfill 
Table 2 Summary of Laboratory Analytical Data North Valley Landfill 
Table 3 Analytes to be monitored at North Valley Landfill 
Table 4 Requested Laboratory Detection Limits 

APPENDIX C: BORING LOGS 

APPENDIX D: SAMPLING FORMS 

3 | P a g e 



1.0 BACKGROUND 

1.1 INTRODUCTION 

----------- -------- -

Ground Water Monitoring Plan 2012 
North Valley Landfill 

The North Valley landfill site is the proposed site for future solid waste disposal for all of Cache 
County. The objective of the groundwater monitoring plan is to fulfill requirements given in Utah 
Administrative Code R315-308 and sample the groundwater under the site to establish background 
concentrations of parameters listed in Section R315-308-4. Once the background concentrations 
are established, sampling will continue to detect any changes in the contaminants. 

1.2 SITE DESCRIPTION 

The North Valley landfill site is 320 acres and located approximately 5 miles north of Clarkston, 
Utah. Figure 1 shows the location of the site. Figure 2 shows the proposed layout of Phase I of the 
North Valley landfill consisting of three cells. 

1.3 MONITORING WELLS 

Prior to the start of landfilling activity new monitor wells will be installed at the North Valley 
Landfill. The proposed locations of monitor wells are presented on Figure 2. Currently, there are 
seven wells (NV-1, NV-2, NV-3, NV-4,· NV-5, NV-6, and NV-7) surrounding the landfill site. The 
existing wells and the proposed future monitoring well locations are indicated on Figure 3. 
Groundwater monitoring requirements under R315-308-2 require the groundwater monitoring 
system to consist of at least one background or upgradient well and two downgradient wells. The 
downgradient wells are designated as the point of compliance. Construction details for the existing 
groundwater wells are summarized in Table 1. The well logs are contained in Appendix C. 

2.0 SAMPLING SCHEDULE 

In reference to R315-308-29(5)(a), during the first year of facility operation afteJ; wells are 
installed, a minimum of eight independent samples from the upgradient and four independent 
samples from the downgradient wells will be taken for all parameters listed in Section R315-308-4 
to establish background concentrations. A summary of laboratory results is shown in Table 2. 

Once the background concentrations are established, a minimum of one sample will be taken 
semiannually for all parameters listed in R315-308-4. The time between sampling events should be 
sufficient to allow groundwater to move past the point of compliance so that the samples are 
"independent". 

------------
41Page 



Ground Water Monitoring Plan 2012 
North Valley Landfill 

3.0 PROCEDURES 

This section describes the procedures that will be used for groundwater measurement, sampling, 
and analysis. 

3.1 INTRODUCTION 

The wells will be sampled using currently accepted and approved technology. Proper health and 
safety procedures and the use of personal protective equipment as was proper for well purging, 
sample collection, and preservation techniques; equipment decontamination methods, and quality 
assurance/quality control techniques will be followed. 

3.2 PRE-SAMPLING PROCEDURES 
Upon arrival at the monitoring well, prior to groundwater measurement, purging or sampling, any 
signs of tampering or well deterioration will be documented. A depth to groundwater 
measurement shall be taken using a conductivity-based water level meter or equivalent instrument 
capable of obtaining readings to the nearest 0.01 foot. The following method will be used to 
measure the groundwater elevation: 

1. Verily well identification. Check to ensure proper operation of measurement equipment 
aboveground. Prior to opening the well, put on personal protective equipment as required. 

2. Record well number, top of casing elevation, and surface elevation if available. 

3. Lower the probe slowly into the well. Upon contact with water, the buzzer should sound and the 
indicator light should glow. Raise and lower the probe slightly about the water level a few times to 
determine accurate point of contact. 

4. Measure and record static water level and total depth to the nearest 0.01 ft from the surveyed 
reference mark on the top edge of the groundwater level measurement tube. If no reference mark 
is present, record in the logbook where the measurement was taken from and record the depth to 
groundwater. 

5. Record the time and day of the measurement. 

6. Raise the water level probe on the spool and decontaminate. 

3.3 EQUIPMENT CALIBRATION 

All meters shall be calibrated prior to use in accordance with the manufacturer's directions and no 
meters shall be used unless they are functioning properly. 
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3.4 WELL PURGING 
Prior to sampling, the wells will be purged to obtain fresh groundwater that is representative of 
formation water. Purging will be done using either: Teflon bottom-filling bailers with single strand 
stainless steel wire or monofilament such as fishing line; factory-wrapped disposable polyethylene 
bailers with disposable bailer cord; an approved type of sampling pump (such as a bladder pump) 
with tubing that will be decontaminated or changed between each well; or equivalent approved 
purging device. Submersible pumps, which can agitate water in the well, will not be used. Pumps 
will be configured so as not to introduce contamination through gas exhaust. Any equipment used 
for evacuating water from the wells will be non-leaching and non-aerating. If dedicated or 
disposable equipment is not used, all purging and/or sampling equipment will be decontaminated 
with a non-phosphate wash followed by a distilled water rinse prior to use in each well. 

Four well volumes will be purged from each of the wells prior to sample collection. Well volumes 
shall be calculated as described below in Equation 1. 

Equation 1: V = Bx (^)^ x H x 4 x 7.48 Sallonsj^ 3 ft 

V = Total Purge Volume (gals) 

B = Pi (3.1416) 

D = Inside diameter of well casing (feet) 

H = Feet of water in the well (depth to well bottom minus depth to water) 

When wells pump or bail dry the well shall be evacuated to dryness once. Sampling shall be 
conducted when the well recovers to 85% of the initial water level (or for two hours, whichever 
occurs sooner). Purge water will be discharged to the ground surface at least 50 feet from the 
wellhead. 

The following method will be used to purge the wells: 

Purging with a pump 

1. Slowly lower the pump to the middle of the screened area of the well. Securely fasten the power 
cable and sample tubing. Connect the power source, controller box, gas source, etc., to the pumping 
equipment. 

2. Use Equation 1 to calculate the number of gallons to remove a specific number of required well 
volumes from the well. 
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3a. Using a pump to purge and sample the well: Record the "purging time start" and start purging the 
well. Minimize well drawdown; it should stabilize before sampling. If the water level continues to 
decline during purging, try using a lower purging rate. Use a graduated beaker, cylinder, cahbrated 
bucket or other device to calculate the flow rate while purging and sampling. 

3b. Using a pump to purge the well and then using a grab sampler to sample the well: Record the "purging 
time start" and start purging the well with the pump's inlet at the top of the water column. As you are 
purging, slowly lower the pump so that, after the specific number or required well volumes are purged, 
the pump's inlet is near the bottom of the well (within ~ 1 foot). 

4. Record "purging flow rate" as an average, "volume purged," "purging time stop," "purged dry (Y/N)," 
and any problems purging. 

5a. If a pump is used to collect samples, the sampling flow rate should be as low as possible, and 
preferably less than the purging flow rate. 

5b. If a grab sampler is used, try not to disturb the samples. If a bailer is used, use a bottom-emptying 
device to decant your samples. 

6. Collect samples as described under Section 3.6. Record "sample flow rate" as an average, "time 
sample collected," and any other pertinent information related to the sampling event. 

Purging with a bailer 

1. Use Equation 1 to calculate the number of gallons needed for removing a specific number of 
required well volumes. Record this data as "well volumes." 

2. Record the "purging time start." Lower and raise a decontaminated bailer in and out of the 
water column very slowly and purge four well volumes. 

3. Use a calibrated bucket or other device to keep track of the volume of water you remove. Purge 
specific number of required well volumes. 

4. Record "volume purged," "purging time stop," "purged dry (Y/N)," and any problems purging. 

5. Sample the well by slowly and gently lowering the bailer until it is submerged and in the middle of the 
well screen. Do not allow the bailer to contact the bottom of the well. Very slowly and carefully raise the 
bailer out of the water column and to the surface. 

6. Collect samples as described under Section 3.6. Use a bottom-emptying device to decant samples 
from a bailer. Record "time sample collected" and any other pertinent information related to the sampling 
event. 

3.5 FIELD MEASUREMENTS 
After each well has been purged, a sample will be collected into a clean beaker for measurement of 
pH, electrical conductivity, and temperature. These readings will be recorded, along with well l.D. 
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and time. To reduce the potential for cross contamination, monitoring probes will never be placed 
in containers to be sent to the laboratory for analysis. 

3.6 SAMPLE COLLECTION AND PRESERVATION 
Samples will be collected with a bailer or an approved sampling pump such as a bladder pump. 
When using a bailer, care will be taken to not drop the bailer in the well fast enough to cause 
degassing. The bailer will be slowly lowered into the well. The bailer's contents will be transferred 
into laboratory supplied sample containers with the minimum amount of agitation possible to 
reduce aeration of the sample. When using a positive gas displacement bladder pump for volatile 
analysis collection, the pumping rate will not exceed 100 millimeters/minute. 

The sampler will wear a new pair of disposable vinyl gloves to handle sampling equipment and 
sample containers at each well. Samples will be collected in laboratory supplied sample bottles. 
Care will be taken to keep sample bottles capped until immediately prior to collecting the sample. 
Once filled, bottles will immediately be capped to minimize contact with dust and ambient air. 

Analj^es to be tested Glass bottles with Teflon lined caps will be used for organic samples. For both 
volatile organic and TOC samples, no headspace will be allowed in the sample container. 
Polyethylene containers with polypropylene caps will be used for metals analysis. Samples for 
dissolved metals analysis will be collected without filtering into a non-preserved polyethylene 
bottle. The sample must be delivered to the laboratory the same day, and the laboratory must be 
requested to immediately filter and preserve the sample. If needed, groundwater collected for 
dissolved metals analysis will be field-filtered through a 0.45 micron filter, transferred to a bottle, 
preserved with nitric acid to a pH less than 2 and analyzed for dissolved metals. 

The first samples to be collected will be those for volatilization sensitive parameters (Volatiles, pH). 
Parameters that are not pH sensitive or subject to volatilization will be drawn last. 

The sample collection order will be as follows: 

• VOC's 
• Dissolved metals 
• Inorganics 
• TOC 
• Ammonia and nitrate 

The following procedures shall be used for VOC sample collection: 

1. The sample container shall be filled so that a convex meniscus forms over the neck of the 
opening to eliminate head-space. 

2. The cap will be filled with groundwater. The teflon side of septum (in the vial cap) will be 
positioned against the meniscus, and the cap screwed on tightly. 
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3. Invert the sample bottle and tap lightly to check for air bubbles. The absence of an air bubble 
indicates an airtight seal. If an air bubble is observed recollect the sample following the procedures 
described above. This process shall be continued until the sample for VOCs contains no head space. 

The following procedures shall be followed for collection of samples for analyses other than 

VOCs: 

1. The sample containers shall be filled in order from the least to the most stable compounds as 
described previously. 

2. Sufficient volume shall be collected so that the scheduled analysis can be performed. The sample 
containers do not need to be filled to eliminate head-space. 

3.7 SAMPLE HANDLING 

3.7.1 NUMBERING AND LABELING 
Each sample will be assigned a unique ID number that does not identify the sample location. The 
sample ID will be tied to the well location in the field documentation. Sample ID's will take the 
following format: "NV (Month) (Year) (Number)". For example, the samples collected from the first 
well in April 2012 would be assigned the ID number NV041201. The second well's sample would 
be NV041202. If a duplicate sample were collected at the second well it would be numbered 
NV041203. 

Once collected, each sample will be immediately labeled, sealed in a water-tight ziplock baggie, and 
place in a sample cooler with ice. Pieces of bubble wrap or foam will be used to prevent bottles 
from knocking together and breaking. Immediately after placing the sample in the cooler, the 
sample will be recorded on a chain-of-custody. 

3.7.2 CHAIN OF CUSTODY 
The chain-of-custody will, at minimum, list the time and date of sample collection, sample ID, 
number of containers making up each sample, name of sampler, and signatures of every person 
who assumes custody of the sample set along with the date and time that the custody was 
transferred. Chain-of -custodies may also include instructions to the laboratory on the analysis to 
be performed. 

Samples will remain in the custody of the sampler until they are relinquished to the laboratory or 
until they are relinquished to a qualified individual for transport to the laboratory. If, after samples 
are collected, the laboratory is closed, sample personnel will have 24-hour access to a "Laboratory 
Secure Area" (equipped with a refrigerator) for storing samples until regular laboratory hours, 
when sample custody can be transferred. Custody, including secure storage areas, will be 
documented on the chain-of-custody form. 
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3.7.3 FIELD DOCUMENT A TION 
The sampler will keep a field logbook that documents for each well sampled the following 
information. 

Well identification corresponding to well # 
Well depth, well casing stick up 
Static water level depth and measurement technique 
Well yield (volume purged) 
Sample collection methods 
Sample identification numbers 
Preservatives and containers used 
Parameters requested for analysis 
Field analysis data and methods 
Field observations including weather 
Name of collector 

3.8 QA/QC SAMPLES 

3.8.1 F I E L D QA/QC 

Field Duplicate 
Purpose: 

To check reproducibility of laboratory and field procedures and to indicate non-homogeneity. 

Collection: 

Samples will be taken from area that are known or suspected to be contaminated. 

Sample Number: 
Two separate (unique) sample numbers will be assigned to the primary and duplicate samples. 
Field Blanlts 
Purpose: 
To check cross contamination during sample collection, sample shipment, and in the laboratory. 
Also to check sample containers. 

Collection: 

Samples will be collected for each group of samples of similar matrix per day of sampling. 

Sample Number: 
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Separate sample numbers will be assigned to each field blank. 

Volatiles Trip Blank 
Purpose: 

To check contamination during sample handling and shipment from field to laboratory. 

Collection: 

Sample will be prepared using demonstrated to be free of contaminants of concern (Dl water). 

Sample Number: 
Separate sample numbers will be assigned to each volatile trip blank. 
Equipment Blanlt 
Purpose: 

To check field decontamination procedures. 

Collection: 

Samples will be collected when sampling equipment is decontaminated and reused in the field. 
Deionized water will be used to rinse water into the sample containers. 
Sample Number: 
Separate sample numbers will be assigned to each equipment blank. 

3.8.2 LABORATORY QA/QC 
The laboratory will be required to provide results for two types of QA/QC samples: method blanks 
and matrix spike/matrix spike duplicates. 

Method Blank 
Purpose: 

Method blanks provide an indication of whether an analyte may have been introduced into the 
sample during laboratory handling and analysis. 

Collection: 
Method blank results will be provided for each analyte. 

Matrix Spike and Matrix Spilie Duplicate 
Purpose: 
Matrix spike/matrix spike duplicates are prepared and anal3^ed to give an indication of the 
laboratory accuracy (ability to recover 100% of the analyte) and precision (ability to get repeatable 
results). 
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Collection: 
Matrix spike and matrix spike duplicates will be analyzed for each metal and inorganic analyte, and 
for a representative number of volatile organic compounds. 

3.9 DATA QUALITY OBJECTIVES 
To obtain high quality, consistent data that facilitate tracking long-term variations and trends, 
several objectives have been developed, including: 

• An established detection limit for each analj^e 
• Target ranges for accuracy and precision in laboratory data 
• Target ranges for precision in field duplicates 
• Criteria for acceptance of compounds found in method blanks 

These objectives are discussed in more detail below. 

3.9.1 REPORTING LIMITS 
The laboratory will be requested to obtain the detection limits shown on Table 4. These detection 
limits are below Solid Waste Groundwater Protection Standards for each anal3^e, and are expected 
to be low enough to detect naturally occurring concentrations of most inorganics and metals. The 
laboratory may qualify very low concentrations with "]" (estimated) qualifiers if the detected 
concentrations are not above the laboratory's established reporting limit. The reporting limit, as 
required by the Utah Division of Laboratory Services, is normally 5 to 10 times the detection limit, 
or the lowest concentration standard run during calibration. 

If the laboratory cannot meet the requested limit for analj^e or group of analytes due to 
characteristics of the sample, the laboratory will notify the City of Logan immediately, noting the 
reason and presenting the lowest possible reporting limit. The problem with the sample will be 
evaluated by the City of Logan and will be corrected, if possible. If changes in the sampling protocol 
or established reporting limit are necessary, DSHW will be notified immediately. 

3.9.2 PRECISION AND ACCURACY IN LABORATORY QA/QC SAMPLES 
The laboratory prepares matrix spike and matrix spike duplicate samples by adding a known 
amount of an analj^e, such as arsenic, to two aliquots of the same sample. The matrix spike and 
matrix spike duplicate are then analyzed. Accuracy for the matrix spike and matrix spike duplicate 
samples is defined as the recovery, i.e., the amount recovered in the analysis divided by the quantity 
"known" to be present, time 100%. A result of 100% indicates perfect accuracy. Target recoveries 
of 80% to 120% are acceptable for most analytes. Arsenic, selenium, and thallium (the GFAA 
metals) have slightly wider ranges of recovery, usually in the range of 70% to 130%, due to inter-
element interferences. 
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Therefore, recoveries of 80 to 120% will indicate good accuracy (70 to 130% for arsenic, selenium, 
and thallium). If recoveries for the matrix spike and matrix spike duplicate fall outside that range, 
the laboratory will be contacted for an explanation so that the data can be qualified as "acceptable", 
"estimated", or "rejected". 

Precision is defined as how close the results are for the matrix spike and matrix spike duplicate 
samples. Therefore, it is an indication of how well the laboratory is able to repeat a measurement. 
Precision between two measurements (A and B) is given as the relative percent difference, 
calculated as follows: 

( A - B ) x 100% 

2 

The laboratory is generally able to repeat results in a water sample within 10%. For matrix 
spike/matrix spike duplicates with RPDs greater than 10%, the laboratory will be contacted for an 
explanation so that the data can be qualified as "acceptable", "estimated", or "rejected". 

3.9.3 PRECISION IN FIELD DUPLICA TE SAMPLES 
The RPD between two field samples indicates how repeatable the entire sampling and analysis 
effort is. It can be affected by slight differences in the water used to fill the two duplicate bottles, 
slight differences in time that containers are open, slight differences in the amount of preservative 
in the bottles, and variations in the laboratory analysis. The RPD for two duplicate samples, 
calculated just as for laboratory samples may easily be as high as 30%. When the quantity of an 
analyte is very small, relatively small absolute differences (1 to 2 ppm) can result in large RPDs. 
The person conducting the data validation will apply professional judgment to assess the validity of 
data with RPDs greater than 30%. 

3.9.4 LABORA TORY CONTAMINANTS AND ANAL YTES IN METHOD BLANKS 
If the laboratory reports an analyte in the method blank, such as methylene chloride, it indicates 
that the analyte may be present in the instrumentation and contaminating samples that are being 
analyzed on the instrument. Sample results that are less than 10 times the amount reported in the 
blank should be considered suspect and may be rejected. Additionally, if a common laboratory 
contaminant like acetone or methylene chloride is reported in the sample but not the blank, the 
reported concentrations should be compared to the reporting limit for the common laboratory 
contaminant. Sample results that are less than five times the reporting limit may be suspect and can 
be rejected if no other data exists to support the presence of the anal3^e in the samples. 
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4.0 DATA ANALYSIS PLAN 

4.1 DATA VALIDATION 
When the laboratory data is received, it will be reviewed to assess data validity. The data package 
will be checked to insure that: 

• Sample IDs match chain-of-custody and field notes and can be matched to sample location, 
date, and time. 
Samples were analyzed within holding times. 
Analysis reporting limits are acceptable. 
Laboratory method blank results are included and acceptable. 
Laboratory MS/MSD results for representative analytes are included and acceptable. 
Field duplicate sample results are included and acceptable. 

If the listed checks indicate potential problems or discrepancies, 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 resembled, depending on the severity of the 
problem. The person who validates the data will use professional judgment to assign qualifiers to 
data that do not meet the data quality objectives of section 3.9. If the data appear usable and can be 
combined with the historical data with no reservations, then no qualifier will be attached. The 
reasoning will be detailed in the report prepared for the sampling event. 

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 "]" 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%). The person validating the data may feel that the reported arsenic value is useful 
information even if the result is probably too low. In this case, a "]" would appear next to the 
reported result in subsequent tabulations of the data for that well. 

If the data for the well 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 the "R" qualifier will flag the user not to 
include the result in statistical compilations, etc. 

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. 

4.2 DATA ANALYSIS 
The data will be anal3^ed by: 
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• Looking for the presence of non-naturally occurring compounds in the sample (such as 
volatile organic compounds), and 

• Plotting the concentrations of naturally occurring constituents (metals and minerals) in 
each well on concentration versus time for that well 

• Comparing concentrations to statistically-determined control limits 

If non-naturally occurring compounds are reported by the laboratory, the validity of the result(s) 
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 resampled to 
verify the result. 

The relative concentrations of naturally-occurring constituents will be analyzed to assess whether 
the water is impacted. Background water quality will be established by collecting eight independent 
samples from each well. 

4.3 DATA REPORTING 
Semi-annual monitoring reports will be prepared. Each report will include a: 

Description of sampling activities 
Discussion of data validity 
Discussion of laboratory QA/QC 
Presentation of water elevation measurements and contour map 
Presentation of field and laboratory data in tables 
Graphical presentation of trends in analyte concentrations over time 
Contours of TDS and TOC for the sampling event 
Statistical analysis of the analj^ical results 
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Table 1 Well Construction Details North Valley Landfill 

'Well * 
.Number- Înstalled 

Latitude Longitude 

•'i f .'•'5 , « 

^Northing; 
';(ft) "t. 

jEasting(ft) 
Top of Casing* 
.̂ Eievatibri'(ft) 

Boringj 
•|ft,bgs) 

; Screen ?i 
Interval; 
"(ft,bgs) 

NV-1 Aug. 2010 41° 59' 35.55708" N 112° 02' 47.00517"W 11773.79 11313.902 4997.095 71.5 
NV-2 Aug. 2010 41° 59' 10.76319" N 112° 03' 26.55313" W 9263.424 8326.592 5230.503 101.5 
NV-3 Nov. 2010 41° 59' 18.45859" N 112° 03' 20.32241" W 10042.556 8797.301 5180.711 80 60-80 
NV-4 Nov. 2010 41° 59' 34.02818" N 112° 03' 12.31355" W 11618.958 9402.31 5101.68 80 60-80 
NV-5 Nov. 2010 41° 59' 46.11950" N 112° 03' 24.92124" W 12843.253 8450.104 5184.715 80 60-80 
NV-6 Nov. 2011 41° 59' 42.75081" N 112° 03' 31.23302" W 12502.208 7973.355 5230.654 250.5 60-80 
NV-7 Nov. 2011 41° 59' 36.26975" N 112° 03'28.99786" W 11845.985 8142.124 5271.146 250.3 105-125 



Table 2 Summary of Laboratory Analytical Data North Valley Landfill Site 

-'• ' • ^—v'" • ; , i 
•J-.'', , Analyte"'" "f ••'KS , 

Upgradient.Wells Down.GratJient,Wells' ' -'• ' • ^—v'" • ; , i 
•J-.'', , Analyte"'" "f ••'KS , • ' .','.>Collecti6n bate' ^ ;;-.*NV6 s<:.'NV7 ' -•":Nvi ; • „ N V 3 • r-.:;-NV.4v"- Mln: Reporting. Umit> 

Inorganics (mg/l) 
Ammonia 12/6/2011 to 12/7/2011 0 0 0 0.75 7.06 0.05 

Carbonate 12/6/2011 to 12/7/2011 0 0 0 0 0 20 

Bicarbonate 12/6/2011 to 12/7/2011 246 240 224 390 568 20 

Calcium 12/6/2011 to 12/7/2011 315 187 155 322 117 10 

Chloride 12/6/2011 to 12/7/2011 552 103 615 243 93.8 10 

Iron 12/6/2011 to 12/7/2011 6.13 2.73 2.77 0.799 8.88 0.1 
Magnesium 12/6/2011 to 12/7/2011 77.1 29.3 118 67.6 56.1 10 

Manganese 12/6/2011 to 12/7/2011 0.708 0.0919 0.0941 0.0776 0.77 0.0012 

Nitrate 12/6/2011 to 12/7/2011 12.4 0.584 8.56 6.22 0.0843 0.01 

Potassium 12/6/2011 to 12/7/2011 24.2 11.3 25.5 19.6 25.2 10 

Sodium 12/6/2011 to 12/7/2011 75.9 16.6 119 75.5 135 10 
Sulfate 12/6/2011 to 12/7/2011 193 40 335 158 146 75 

TDS 12/6/2011 to 12/7/2011 1690 536 2040 1080 896 20 

TOC 12/6/2011 to 12/7/2011 6.37 1.83 3.59 2.9 9.48 1 

COD 12/6/2011 to 12/7/2011 21 0 30 21 40 10 

pH |S) 25 C 12/6/2011 to 12/7/2011 7.24 7.35 7.28 6.97 7.2 
Heavy Metals (mg/l) 

Antimony 12/6/2011 to 12/7/2011 0 0 0 0.00228 0.00103 0.001 
Arsenic 12/6/2011 to 12/7/2011 0.00886 0.00883 0.0182 0.00841 0.0139 0.0006 
Barium 12/6/2011 to 12/7/2011 0.239 0.127 0.134 0.0529 0.239 0.0004 
Beryllium 12/6/2011 to 12/7/2011 0 0 0 0 0.00112 0.0006 
Cadmium 12/6/2011 to 12/7/2011 0 0.000268 0.000471 0 0 0.00018 
Chromium 12/6/2011 to 12/7/2011 0 0 0 0 0 0.01 

Cobalt 12/6/2011 to 12/7/2011 0.00441 0.00152 0.0024 0 0.00608 0.0012 

Copper 12/6/2011 to 12/7/2011 0.00773 0.00368 0.00588 0.00396 0.0102 0.0008 

Lead 12/6/2011 to 12/7/2011 0.00586 0.00296 0.00372 0.00149 0.0178 0.0004 
Mercury 12/6/2011 to 12/7/2011 0 0 0 0 0 0.00015 

Nickel 12/6/2011 to 12/7/2011 0.0307 0.0112 0.0288 0.0154 0.0219 0.0008 
Selenium 12/6/2011 to 12/7/2011 0.0186 0.0209 0.0346 0.0049 0.00996 0.0008 
Silver 12/6/2011 to 12/7/2011 0 0 0 0 0 0.0004 

Thallium 12/6/2011 to 12/7/2011 0 0 0 0 0 0.0004 

Vanadium 12/6/2011 to 12/7/2011 0.0103 0.00764 0.00801 0 0.00864 0.005 
Zinc 12/6/2011 to 12/7/2011 0.193 0.246 0.0482 0.0202 0.362 0.005 



Table 2 Summary of Laboratory Analytical Data North Valley Landfill Site 
Upgradient-Wells >>x Down Gradient Wells \ , 

'.i., Analyte '-'K . f '^ Collection Da te - . \ . : NV6-. .V-NV7 ., ;NVI ; - N V 3 . NV.4 > Min. Reporting Umltr 
VOCs(ppb) 

Acetone 12/6/2011 to l i p lion 0 0 0 0 0 10 

Acrylonitrile 12/6/2011 to 12/7/2011 0 0 0 0 0 10 

Benzene 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

Bromochloromethane 12/6/2011 to 12/7/2011 0 0 0 0 0 2 
Bromodichloromethane 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

Bromoform 12/6/2011 to Up 12011 0 0 0 0 0 2 

Carbon disulfide 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

Carbon tetrachloride 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

Chlorobenzene 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

Chloroethane 12/6/2011 to Up 11011 0 0 0 0 0 2 

Chloroform 12/6/2011 to Up 12011 0 0 0 0 0 2 

Dibromochloromethane 12/6/2011 to 12/7/2011 0 0 0 0 0 2 
l,2-Dibromo-3-chloropropane 12/6/2011 to Up noil 0 0 0 0 0 0.01 

1,2-Dibromoethane 12/6/2011 to 12/7/2011 0 0 0 0 0 0.01 

1,2-Dlchlorobenzene 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

1,4-Dichlorobenzene 12/6/2011 to 12/7/2011 0 0 0 0 0 2 
trans-l,4-Dichloro-2-butene 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

1,1-Dichloroethane 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

1,2-Dichloroethane 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

cis-l,2-Dichloroethene 12/6/2011 to 12/7/2011 0 0 0 0 0 2 
trans-l,2-Dichloroethene 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

1,2-Dichloropropane 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

ci$-l,3-Dichloropropene 12/6/2011 to 12/7/2011 0 0 0 0 0 2 
tran5-l,3-Dichloropropene 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

Ethyl benzene 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

2-Hexanone (Methyl butyl ketone) 12/6/2011 to 12/7/2011 0 0 0 0 0 5 

Methyl bromide (Bromomethane) 12/6/2011 to 12/7/2011 0 0 0 0 0 5 
Methyl chloride (Chloromethane) 12/6/2011 to 12/7/2011 0 0 0 0 0 3 

Methylene bromide (Dibromomethane) 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

Methylene chloride (Dichloromethane) 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

Methylethylketone (2-Butanone) 12/6/2011 to 12/7/2011 0 0 0 0 0 10 
Methyl Iodide (lodomethane) 12/6/2011 to 12/7/2011 0 0 0 0 0 5 
4-Methyl-2-pentanone 12/6/2011 to 12/7/2011 0 0 0 0 0 5 

Styrene 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

1,2,3-Trichlorobenzene 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

1,1,1,2-Tetrachloroethane 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

1,1,2,2-Tetrachloroethane 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

Tetrachloroethene 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

Toluene 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

1,1,2-Trichloroethane 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

Trichloroethene 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

Trichlorofluoromethane 12/6/2011 to 12/7/2011 0 0 0 0 0 2 

Vinyl acetate 12/6/2011 to 12/7/2011 0 0 0 0 0 10 
Vinyl chloride 12/6/2011 to 12/7/2011 0 0 0 0 0 1 

Xylenes, Total 12/6/2011 to 12/7/2011 0 0 0 0 0 2 



Table 3 Summary of Proposed Analytes 

Inpi^ahics 'i:M^^^i-X0k^^-'M 
Ammonia Magnesium Sulfate 

Carbonate/Bicarbonate Manganese Total Dissolved Solids (TDS) 

Calcium Nitrate Total Organic Carbon (TOC) 

Chloride Potassium 

Iron Sodium 

Heavy Metals '^-^i^:^ 

Antimony Chromium Nickel 

Arsenic Cobalt Selenium 

Barium Copper Silver 

Beryllium Lead Thallium 

Cadmium Mercury Vanadium 

Zinc 

Acetone Dibromomethane lodomethane 

Acrylonitrile l,2-Dibromo-3-chloropropane Methylene chloride 

Benzene 1,2-Dibromoethane 4-Methyl-2-pentanone 

Bromociilorometiiane 1,2-Dichlorobenzene Styrene 

Bromodichloromethane 1,4-Dichlorobenzene Tetrachloroethene 

Bromoform 1,1-Dichloroethane Toluene 

Bromomethane 1,2-Djchloroethane Trichloroethene 

2-Butanone 1,2-Dichloropropane Trichlorofluoromethane 

Carbon disulfide cis-l,2-Dichloroethene 1,1,172-Tetrachloroethane 

Carbon tetrachloride cis-l,3-Dichloropropene 1,1,2,2-Tetrachloroethane 

Chlorobenzene trans-l,2-Dichloroethene 1,1,2-Trichloroethane 

Chloroethane trans-l,3-Dichloropropene 1,2,3-Trichlorobenzene 

Chloroform trans-l,4-Dichloro-2-butene Vinyl acetate 

Chloromethane Ethylbenzene Vinyl chloride 

Dibromochloromethane 2-Hexanone Xylenes, Total 



Table 4 Requested Laboratory Detection Limits 
MetalsV - r > i r ' '-^^^ : y - ' • . - X ^ : r - - . , ; T . ;^DL{nig/l) . . 
Antimony 0.003 
Arsenic 0.005 
Barium 0.005 
Beryllium 0.001 
Cadmium 0.001 
Chromium 0.05 
Cobalt 0.03 
Copper 0.012 
Lead 0.003 
Mercury 0.0002 
Nickel 0.01 
Selenium 0.002 
Silver 0.002 
Thallium 0.0015 
Vanadium 0.03 
Zinc 0.03 
lnprgarii<:s'-'̂ .:':;-̂ ^̂  
Ammonia 0.1 
Cabonate/Bicarbonate 10 
Calcium 0.05 
Chloride 0.5 
Iron 0.013 
Magnesium 0.06 
Manganese 0.005 
Nitrate (as N) 0.05 
Potassium 1 
Sodium 1 
Sulfate 5 
Total Dissolved Solids (TDS) 40 
Total Organic Carbon (TOC) 2.0 



Table 4 Requested Laboratory Detection Limits 

Acetone 10 

Acrylonitrile 50 

Benzene 1 

Bromochloromethane 1 

Bromodichloromethane 1 

Bromoform 1 

Carbon disulfide 1 

Carbon tetrachloride 1 

Chlorobenzene 1 

Chloroethane 1 

Chloroform 1 

Dibromochloromethane 1 

l,2-Dibromo-3-chloropropane 0.01 

1,2-Dibromoethane 0.01 

1,2-Dichlorobenzene 1 

1,4-Dichlorobenzene 1 

trans-l,4-Dichloro-2-butene 20 

1,1-Dichioroethane 1 

1,2-Dichloroethane 1 

cis-l,2-Dichloroethene 1 

trans-l,2-Dichloroethene 1 

1,2-Dichloropropane 1 

cis-l,3-Dichloropropene 1 

trans-l,3-Dichloropropene 1 

Ethylbenzene 1 

2-Hexanone (Methyl butyl ketone) 10 

Methyl bromide (Bromomethane) 1 

Methyl chloride (Chloromethane) 1 

Methylene bromide (Dibromomethane) 1 

Methylene chloride (Dichloromethane) 5 

Methylethylketone (2-Butanone) 10 

Methyl Iodide (lodomethane) 10 

4-Methyl-2-pentanone (MIBK) 10 

Styrene 1 

1,2,3-Trichlorobenzene 1 

1,1,1,2-Tetrachloroethane 1 

1,1,2,2-Tetrachloroethane 1 

Tetrachloroethene 1 

Toluene 1 

1,1,2-Trichloroethane 1 

Trichloroethene 1 

Trichlorofluoromethane 1 

Vinyl acetate 10 

Vinyl chloride 1 

Xylenes, Total 1 



APPENDIX C 
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COMl'LiriED; S/:S/K) 

BAfKIH.U^D: 8/:5/IO 

Durru 

9-

JO-

12 

13 

14-

15-

35-

45-

Geotechnical investigation 
Cache County 
Clarlcston Utah 
lGi;.S Proiocl Number. OQ3S6-On(> 

IGi;.S llcp; 
kig Type: 
Uoring Type: 

.I.S.S 
Marl Ml 11 
S-iiichllSA 

LOCATION 
IL\STl.N-0 1:1 KV.V riON Icel 

MATERIAL DESCRIPTION 

i'ooiTyTjrailed SAND vTTili clay and gravel - veiy cfeiisc, nioisl 
to vci-y inoisl, grey, .sand is inediuin-graincd, gruvel is 
subrounded, '/4- to '/i-inch typical, decreasing clay wlili depth, 
.sand becomes course-grained with depth 

"SiTly SAND mill lince gravel -Titediuni dense, vci-y moist, 
brov/n, sand is fine- to inetlium-grained, sill i,? non-plaslic, 
alternating seams of Sandy SILT (ML) and Silty SAND (SM). 
some vertical scams, with thick iron staining in sandy 
material, gravel is subrounded, 'A- to /2-inch typical 

- groundwater encountered at 43 (eet 

B-1 

Mo\siuiic Contciu and 
Aitcrbcrg L.iinii:̂  

Plitsiic Moisluic Liquid 
l.nnii Content Limit 

I • 1 
if>2fl.̂ 040sn6n7nM<in 

N - OBSERVED BLOW COUNT PER 6 - : N C H E S 

IGES 
aipyni!l(\ {CI Zrmi. lGl:i. INC. 

SAMI'l.l ' .TYI'i; 
5- 2" O.D,/l .38" I D. Splil Spoon Sampler 
t 3.25"0.0./2.42" l.D. 'Lf' Sampler 
3- 3" O.D. niin-Walled Shelby Sampler 
1- Gr.ib Sample 
I- Modified Calilornia Sampler 
n- Sanm\ii from Auaer C'uttinas 

BORING LOG 
NOTI-.S: 

WAiT.R LI :VI ;L 
JJ - Mi;,\S(jRl:D SZ- l2iTIMATi;i) 

Plate 



COMPl.ETKD: S/:S/IO 

IJACKI^ILLliD-. ZI2S/[0 

Dia'lll 

16-

155-

17-

18 

19-

20-

21 

22-

60-

a- — rr 

65 

70-

Clayey SAND with gravel - vei'y dense, wet, brown grading to 
grey, clay lias low plasticity, sand is well-graded, gravel is 
angular limestone and sandstone clasts, Vi- to 1-inch typical 

C L 

Geotechnical Investigation 
Cache County 
Clarkston Utah 
lans I'PDieei Nunll>er t)03S6-Q06 

ICil-S Kcp: 
Ills IVpe: 
Boiiiii; Type; 

JSS 
Marl Ml II 
8-incli HSA 

NORTIIINO 

LOCATION 
l-j\SriNG feet 

MATERIAL DESCRIPTION 

Sandy Lean CLAY - very still, moist, green to grey, clay has 
low plasticity, sand is fme-graincd. mild organic odor, with 
some preserved organic material throughout, sample is 
homogenous 

• medium stilt" wet 

Bottom of Boring @ 71.5 Feet 

l)ORINO NO: 

B-l 

Moisturi: Coiiieni mi 
Aitcrbcrg Uinils 

Plastic Moisiurc Li(|iiitl 
Limit Coiiioni Liinil 

I • 1 
l02n.3040SI>(in7llRt)M 

N - OBSERVED BLOW COUNT PER 6-INCHES 

RICES' 
§1 Ciip>Tii;lil {O 2{ll{l, iOliS, IS'C. 

SAMI'I.K TYPI-
j - 2" O.D./1.38" l.D. Splil Spoon Sampler 
j . 3.25"O.D./2.42" LD. 'U' Sampler 
]' 3" O.D. Thin-Walled Shelby Sampler 

Grab Sample 
Modified California Sampler 

B- Sample IVom Auger Cuttings 

BORING LOG 

VVA l l-R i.i-.vT^ 
yg_ - MEASURI-D g - i3riM.vri=D 

Plate 

2 
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s/:5/io 

COMM.ITTITD: 8/26/10 

H.-\CKI-1LL1:D: S/26/10 

UKl'TII 

X 
Ui 
f -

OH 

4-

7-

10---

15 

20- -1 

o 

s o l 
ML 

SM 

Geotechnical Investigation 
Cache County 
Clarkston Utah 
IGi;S I'roicct Numljcr OO3S6-0()6 

i a i :S lijep: 

Kig Type: 

Borinj; Tyiwi 

JSS 

.M.irl 

8-inc 

M i l l 

ll 1 ISA 

LOCATION 
1!ASTINQ l : l . i :VAriON I eet 

MATERIAL DESCRIPTION 

Sandy SIL T with gravel - soft, dry, light brown, silt is 
non-plastic, sand is fine-grained, with thin organics lo 6 
inches 

- slil'f, slightly moist, brown, with thick carbonate stringers 
throughout 

STTty S/\ND with gravel - dense, inoisl, brown. siTt is 
non-plastic, sand is fine-grained, gravel is subrounded, '/j-incli 
typical, wiih .some small pinholes, cai'bonaie stringers 
throughout 

- decreasing gravel, increasing silt, sand grading to 
coarse-grained with depth 

• medium dense, increasing gravel, '/t- lo '/j-inch typical, with 
moderate cementation 

- incieasing clay content 

5( I'oorly GradetTSAND mth gravel - very dense, moisiTlight 
brown, sand is fine- to medium-grained, gravel is snbraundcd 
/^-inch typical, 2 inches maximum 

nOllINO NO: 

B-2 
SlUfCl 1 ol ' i 

Motsluic Content and 

IMii&iii: Moi^luL'C Liquid 
Limit Coiucnt I.imii 

I <» 1 
102(1304f>sniin70«0')n 

N - OBSERVED BLOW COUNT PER 6-lNCHES 

IGES 
CiinynslilMWItl. lOKS. INC. 

SAMi'i.i: rvpn 
3- 2" O.D./1.38" l.D. Splil Spoon Sampler 

3.25" O.D./2.42" l.D, 'U' Sampler 
3" O.D. Thin-Walled Shelby Sampler 
Grab Sample 
Modified Califomia Sampler 
Sainole from Auger Cuttings 

BORING LOG 
^̂ (>.l:l;.s: 

WA I f-.R LI-:7F1 
^ • M t ' A S U R K I ) g - l iST IMATHD 

Plate 

3 



t-< 
Q coMPi.in i;D: mono 

BACKril.Ll-l); 8/26/10 

Di^pin 

9-

10-

11-

12-

13 

14-

15-

35-

-40 

45-

2 
O 

15< 

ML • 

Geotechnical Investigation 
Cache County 
Clarkston Ulah 
l(}t:S Projecl Number. 00386-006 

ICJL'S Rep-
KiU Type: 
\iom)i Type: 

JSS 

MiirlMIII 
S-iiich HSA 

LOCATION 
lj\STIN'0 HLliVATION feel 

MATERIAL DESCRIPTION 

Sandy SILT - veiy still", moist, light brown, silt has low to no 
plasticity, sand is fine-grained occasional /2-inch thick seams 
ol'Silty SAND (SM) throughout, with thick iion staining, 5( 
decreasing sand with depth 

Poorly"?}radetTSAND - veryTfensc, moTst, brown lolighl 
brown, sand is fine-grained, grades into Sandy SILT (ML) 
with <lep(h 

5( 

nORINCi NO: 

B-2 
Shc« 2 or 5 

Moislun: ('oiitcni and 
Atlcrbcii! Limits 

Plastic Moisture Liquid 
Limit Contciii Liniil 

I • 1 

N - OBSERVED BLOW COUNT PER 6-INCHES 

SAMPl.K TYPE 
2" O.D./l ,38" l.D. Split Spoon Sampler 
3.25" O.D./2.42" l.D. 'U' Sampler 
3" O.D. Thin-Walled Shelby Sampler 
Grab Sample 

- Modified California Sampler 
Sample from AucorCtittincs 

BORING LOG 
NOri-S: 

WA lTiK l,|-;vi.l-
Sf - Mri'\SUUI;IJ SZ- l:S1 IMATi;rj 

Plate 

4 



COMPLinKD: 5/2WI0 

BACKFlU.litJ: 8/2C/I0 
DEI 'T i ! 

16-

17 

19-

20-

21-

22-

Ui 

u 
SO-

55-

60 

65 

2 
O 

U- "2 M 

3 U S 

ML 

Geotechnical Investigation 
Cache County 
Clarkston Utah 
IGi;S Projecl Number: 00386-006 

ICiliS Rep: 
Riy Type: 
Boring Type: 

JSS 

Marl M 

8-iiich I 
111 
ISA 

NORTHINO 

LOCATION 
IIASIIN'G feet 

MATERIAL DESCRIPTION 
Sandy SILT - hard, moist, grey, silt is non-plastic, sand is 

fine-grained, sample is homogenous 

"SivT TSTTty"SAND - hard, moist, grey to dark gi-eyrsaiid is 
fine-grained, silt is non-plastic, with some organic material 
lliix>ughout, sample is homogenous 5( 

Lean (fLAY with sand - very slTTlTiiioisi, grey, clay has (ow (o 
high plasticity, sample is homogenous 

SZ 

nORlNONO; 

B-2 
SliecOnfS 

Moisture Conicnt and 
Aticrbcrt! Limits 

Pliislic Moisture Liquid 
Limit CoiKciiE Limit I , 1 
Itl2n3()4flsfl6l)70800« 

N - OBSERVED BLOW COUNT PER 6-lNCHES 

8 

OifnTittiii M >(i;{i. Kitii. iy<:. 

SAMPLi; TYPIL 
I- 2" O.D./1.38" l.D. Split Spoon Sampler 

3.25" O.D./2.42" l.D. 'U' Sampler 
3" O.D. Tliin-Walled Shelby Sampler 
Grab Sample 
Modified California Sampler 
Sample from Auger Cuttings 

BORING LOG 

WA I'l-R LI-VTo: 
y - Mi:A,'>t;Kl:'l3 g - ESTI.MAT 

Plate 



COMPLFri^D: S/2C>/iO 

BACKPILUHD: S.'26/IO 

Dl-PTH 

23-

24-

25-

26' -85-

27-

28-

29-

SO-

SO-

90 

95-

Geotechnical Investigation 
Cache County 
Clarkston Utah 
l(;i;S Projecl Number: 00.̂ 86-006 

IGtS Rep: jss 

Rig Type; Marl Ml 11 
Doring Type: 8-inch USA 

NORrulNO 
LOCATION 

KASTINCi feet 

MATERIAL DESCRIPTION 

• increasing plasticity with depth, may grade into Pal C L A Y 
(CH) 

5( 
16 
fori) 

B-2 

Moisture Contcni and 
Aitcrbcrg I..jiniis 

IMtistic Moisture Liquid 
Limit (Contcni Limil 

I • 1 

N - O B S E R V E D BLOW C O U N T PER 6- lNCHES 

11 Ciipynslii ic) join ICES, IWr. 

!>.Aî î i,i-;.:rYfî  
2" 0,Dyi ,38" l.D, Splil Spoon Sampler 

!- 3,25" O.D./2.A2" l.D. 'U ' Sampler 
3" O.D. Tliin-Walled Shelby Sampler 
Grab Sample 

!• Modified California Sampler 
Sample fmm Auger CuttiniiS 

BORING LOG 
N01i;S: 

wATi^R LI:VI-:L 
St-MEASURED SZ-USTIMATl;!) 

Plate 



COMPUnt-I): &'26/10 

8ACKni-l.i;D: it/26/10 

DEPTH 

loo-

31-

32-105 

33-

34-

35-

36-

37-

38-

10-

15-

J20-

2 
O 
H 

h 
d< 

Geotechnical investigation 
Cache County 
Clarkston Utah 
IGLS Projecl Nimibcr: 00386-006 

IGES Rep: 
Rig ryiw: 
Boring Type: 

JSS 
Marl M i l l 
8-inch HSA 

LOCATION 
l:l,i;VATION feet 

MATERIAL DESCRJPTION 

5( 
- no groundwater obsenxd during drilling on S/ZS/IO, but was 

measured at 60 feel on 8/26/10, likely encouniei«d pci-ched 
water table 

Bottom of Boring® 101.5 l-eei 

20 
35 
fori? 

BOKINO NO: 

B-2 
Sheet 5 of 5 

Moi$iut-e CoiiKiiU nnd 
Allci'bcr[! Liinits 

PInslic Moisiurc LiqukI 
Liinii Coniciii Liiuil 

I • 1 
m20.̂ »4tisnfift7t>8n9n 

N - OBSERVED BLOW COUNT PER 6-INCHES 

Oi|i>H|!lil h i 2IIII1. IGI'.S. INC. 

SAMI'U-TYPL' 
• 2" O.Dyi.38" 1,D. Splil Spoon Sampler 
- 3,25" O.D.a.42" l,D. 'U' Sampler 
- 3" O.D. Thin-Walled Shelby Sampler 
- Giiib Sample 
• Modified Califomia Sampler 
- Sample from Auger Cultintis 

BORING LOG 
NOri-S: 

wA ri;U Li:vKl 
• Ml:AStjRi;D 5Z- KriM,-\TER 

Plate 



IdMPI l-.TI-O: I l/.1;in 

IiACK|-H.l,i;i): 11/3/10 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Projecl Number U03,S6-0I4 

l(ir,S Rep: ! \VW 
niuTyin:: (.'Ml: 55 
Dnntig Ty|W: 

DOIil.Nti NO 

Well 3 
Sheet 1 lit I 

\m>m 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10-; 

111 

'21 

I3J 

14 

151 

16 

17 

'81 

19\ 

20| 

2H 

22I 

23 

24| 

251 

'•Z 

30 

35 

40 

45 

50-

55-

60 

65 

70 

75 

80 

'-Z 

LOCATION 
HASTING i;l.llVATK)N 

MATERIAL DESCRIPTION 
Sandy SIL I w/ gravel - soft, moist, 

brown to grey, NP sill 

!«iii3y"llealT C t A V w/'griiv-cT up to I /T 
inch in diameter - very stiff, slightly 
moi.st. brown to grey 

CTeaiiTnAV w7s:ind"-17ar3,'slTgfiriy 
moist, light biDwn, LP clay, 1/8 inch 
iron stained sand seams throughout 
sample 

SandyTCean CLAY Hiard, moist, light 
brown to grey 

rcanT^LA'9 - har(5i miTisl, light brown 

Lean CLAY - hiiid, moist, grey, 
medium to high plasticity clay 

- very difficult drilling around 42 feet 

Lean CL/ \Y - hard, inoist, grey, high 
plasticity clay, no giouiulwatcr 
observed In sample 

- groundwater measured al 61 feet 
- no cuttings cciining up from augers, 

.still difficult drilling 

Bottom of Boring (ci). 80 Feet 

28 
511/4 

10 
19 
29 

56 

47 

48 

SPT BLOW COUNT 
102113040506070(10911 

Moisture Cunlenl 
and 

Ailcri)erg Limits 

Phistic Moi.sturc Liquid 
Limil roiileiil I .iinil 

I-
1020.1040506070801)0 

g(N-OBSERVED UNCORKECTED RLOW COUNfT * N - UNCORRECTED. EQUfVALEr^T .SPT BLOW COUNT ER - FIELD REFUSAf. j 

S A M P L I i TYP l - N»ri-.S: 
| - 2" O.D./I.38" l.D. SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" l.U. U SAMPLER 
0- 3" O.D. THIN-WALLED .SHELBY SAMPLE! 
| - GRAB SAMPLE 
3- Modified California Sampler 
0-2" OD PVC Gcoprobe 

N»ri-.S: 
| - 2" O.D./I.38" l.D. SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" l.U. U SAMPLER 
0- 3" O.D. THIN-WALLED .SHELBY SAMPLE! 
| - GRAB SAMPLE 
3- Modified California Sampler 
0-2" OD PVC Gcoprobe 

WAVnU LfeVI-L 

| - 2" O.D./I.38" l.D. SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" l.U. U SAMPLER 
0- 3" O.D. THIN-WALLED .SHELBY SAMPLE! 
| - GRAB SAMPLE 
3- Modified California Sampler 
0-2" OD PVC Gcoprobe 3P- MI\AStlKI-.l) SZ- P.STIMATO) 

^ IGES 
( . ' . i ) r t . iuI i l (C>20lf .HiKS. I N i ; 

Figure 

3a 



l i ; S I A I t r i i l ) : 

COMI'I l-.TI':l): 1 l/.l/in 

DACKIIU.KD: 11/3/10 

Geotechnical Investigation 
North Cache Valley 
Clark.ston, Utah 
Projcci Number 0U386-0M 

Kirs liop; JW'W 
UiS Typc: t'Ml; 5 
l i o i l i iy Ty|>c: 

Wrt.L NO 

Well 3 
Slieci I at' I 

DI-PTH LOCATION 
V.ASriN'fi 

•5 s MATERIAL DESCRIPTION 
Sandy SILT w/ gnivcl - soft, moist, brown to 

grey, NP .silt 

Saiuly'Cean Cl^A^ w/'gravcl up'tbT/4 inch in 
diameter - very stilT, slightly moist, brown to 
grey 

irenTiT^rAY'tt'TsiiiitnFarli, siTglitly'mnisi, 
light brown, LP clay, 1/8 inch iron stained 
sand scams ihimiglinut sample 

SPT BLOW COUNT 
11) 20 •1(l4n50607fl809t> 

Moisture Coniciu 
and 

Altcihcrg Limits 

Plastic Moisture 1 .iquid 
Limit Cuntcnl 1 .iniii 

I 1 
1(120.1040506(17081)90 

i 10 

= 15 

Sandy Lean CLAY - hard, moist, light brown 
lo grey 

Ccan C L A T - liarcT. moist, iTgiit l5ro\vn 

Lean CLAY - hard, moist, grey, medium lo 
high plasticity ci-ay 

- very difficult drilling around 42 feet 

Lean CLAY - hard, moi-st, grey, high plasticity 
clay, no groundwater observed in sample 

- git)tindwalcr measured at 61 feet 

- no cuttings coming up from augers, still 
dilTieull drilling 

Bottom of Boring @ 80 Feet 

« 
•:••[•• 

N - OBSERVED UNCORKECTl-.D BU)W COUNT • N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT 

# IGES 
{;>it,>'ii;;i,[ M ?iii I . K i r s . INC 

SAMPLE. TYP1-: 
2" O.D./1.38 l.D. SPLIT SPOON SAMPLER 

B- 3" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. TIIIN-WALLED SHELBY SAMPLF.I? 
m- GRAB SAMPLE 
01- Modified Califomia Sampler 

NOTES: 
B e i i i o i i i i c 

U m c-n:, Slut 
î'ii=i| Si"") Screen 

HE 
WATER i.r.vr:i: 

- Mi;ASU(ii;i) SZ- I:STIMATI;I) 

Figure 

3b 



(OMi'i I-;TI-O: ii.-i/ii) 

UAa;i-iLU:i:>: 11*10 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Projecl Nuiiil>er 00386-014 

l(ii;sRe|). IWW 
llil! I yin-: CMI- 55 
nmiiii: 1'ype: Well 4 

Sheci I ot' I 

i)i-:pri-[ 

s 
0 

1 

2 

3 | 

4 

51 

•i 0-

6|20-

7 

9 

10 

II 

12 

13 

14 

15 

16 

17-

18 

19-

20-

21-

221 

23-

24̂  

25̂  

5-

125 

30 

35 

40 

45 

50 

55H 

60 

65 

70 

75 

80 

N'OKTIIING 

L O C A T I O N 

^ASriNli Ll.P.VAIION 

MATERIAL DESCRIPTION 

Sandy SILT w/ trace giavel - soft, 
moist, dark brown. NP silt / 

Sandy SILT w/ gravel - soft to medium 
slilT, dark brown 

SImdy Lciin O..AY w/ trace gravel -
medium stilT, moist, light brown to 
tan, low to medium plasticity clay 

rbanTCXV - hartT moTst, grey, 
medium lo high plasticity clay, rust 
colored sand scan) in botloiii of 
sampler 

Lean CLAY - hard, moist, grey, 
medium to high plasticity clay 

Lean CLAY - hard, moist, grey 

Lean CLAY w/.sontc sand - harti, very 
inoist. grey, low to medium plasticity 

Bottom of Boring (ê  80 Feet 

20 
50/5 

25 
43 
45 

14 
30 
42 

44 

72 

66 

74 

SPT DLOW CrOUNT 
102030 4050 6070110 90 

Moisture Coiueni 
and 

Aiieihcrg Limits 

Plastic Moislun; Liquid 
Limil Contciu Limil 

I • 1 
(020.10405060708090 

^I N - OBSERVED UNCORRECTED BLOW COUNT • N - UNCORRECTED. EQUIVALENT SPT BLOW COUNT FR - FIELD REFUSAL, 

# IGES 
r iiliyiii;hl(c)3»ll nils. IM.' 

SAMI'Ll- -fYPli 
2" 0.0.71,38" LD. SPLIT .SPOON SAMPLER 

J - 3.25" 0.D./2.42" l.D. U SAMPLER 
0- 3" O.D. TIIIN-WALLED SHELBY SAMPLE^ 
1- GRAB SAMPLE 
J- Modified California Sampler 
B-2" OD PVC Cfcopiube 

NOJlvS; 

5g- Mi-.ASimi;D SZ- l;sTlM.̂ •rI•,n 

Figure 

4a 



itiMi'iiyrm): ii.'J/in 

HACKI ILUiD: 11.4/11) 

Geotechnical Investigation 
North Cache Valley " 
Clarkston, Utah 
Projecl Number 00.̂ 86-014 

Ki l ' .S l<t:|i: 

Hig rypc: 

JWW 
CMi; 55 Well 4 

Sheei 1 l l f t 

iJin'TH L O C A T I O N 

I'ASTIN'Ci 

MATERIAL DESCRIPTION SPT IJLOW COUNT 
102030405060708090 

Moisluic t!i)nicni 

Alierbcrg Liniiis 

Plastic Moisture Liquid 
Limit Contcni Limil 

I „ ^ 1 

(020.10405060 7flH(l 90 

5-

Sondy SIL'f w/ trace gravel - soft, nioist, dark 
brown, NP silt / 

Sandy SILT w/ gravel - soil lo medium .still', 
dark brown 

Sandy I .can (Tl.TA Y w/ trace graiMFl - nie3ium 
stiff, moist, light brown to tan, low to 
medium pla.sticity clay 

Ij;an C L A Y - hard, inoLSi, grey, medium to 
high pta,sticily clay, rust colored sand seam 
in bolioin of sampler 

Lean {?LAY - hard, inoisl, grey, medium lo 
high plasticity clay 

Lean CLAY - hard, moist, gray 

Lean C L A Y w/ some sand - hard, very moist, 
grey, low to malium plasticity 

Bottom of Boi iim dh SO Feet 

N - O B S E R V E D U N C O R R E C T E D B L O W C O U N T * N - U N C O R R E C T E D , E Q U I V A L E N T SPT B L O W C O U N T 

# IGES 
Cii,>.Vnlc)3 ' l l l . I( i l^S. I'-'C 

SAMI'Ll-TYPl-
8- 2" O.D./l.38 LD. SPLIT SPOON S A M P L E R 
I - 3" O.D./2.42" L D . U S A M P L E R 

3" O.D, T I I I N - W A L L E D S H E L B Y S A M P L E | l 
G R A B S A M P L E 
MadiCicd Cnlifomia Sampler 

NO'ri-S: 20 
SM l^ciilonittf Silica Sniul Sci^oy 

D 
Grout 

w.̂  ririi i.)rvi?r 
a:- Mr.ASUHi-n SZ- r.sTiMArPi) 

Figure 

4b 



S'lAKIIil): 

fOMI'I i;ii;i3: II/5'IO 

lUt . 'Kl l l .L l i l ) : ll'.S/lO 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project NiHiilicr 00386-01A 

I(ii;SRc|V JWW 
His Type: <"MI"i 5 
nL>iin{>T)pi:: Wells 

SliMl I a( 1 

OI-.l'IH 

0 

1 

2 

3t 

4] 
51 

c 

• J O 

LOCATION 
liASIING 

MATERIAL DESCRIPTION SPT IH.OW (.'OUNT 
10203040506070KO90 

Moisture Conleni 
and 

Atlctherg Limits 

Pl.isiic Moisture Lii|uid 
I.imii Content Limit 

1020.3040 5060708090 

61 20-

81 

9 

10 

11 

121 

13-1 

14 

15| 

16-1 

17 

181 

19 

20 

211 

22 

23 

241 

25 

25 

30-

35-

40 

45-

50-

55 

60 

65 

70-

75' 

go­

's 

'-Z 

ML Sandy SILT w/ gravel - soft, moist, 

!>ilty CLAY~medium slHT, moist, 
brown 

Siindy Lean rrL/\V niarcTsTiglitly ~ 
moist, light brown 

\/2 inch scam of rust colored Poorly / 
_ ^jradcd SAND_[ii_boltoiii of saniplcr/ 
Lean CT.i^Y -Tiard, nioisi,TiglitT)rown. 

medium plasticity clay 

Lean CLAY w/ sand - hard, moist, 
light brown to grey 

13 
40 

50/3 

CL 
Lean CLAY w/ son?e sand - hard, 

moist, grey, low to medium plasticity 
clay 

18 
26 
40 

CL Lean CLAY - hard, moist, grey 33 
42 

50/5 

Tiottoni of Boring (nj 80 Feet 

53 

66 

N - OBSERVED UNCORRECTED BLOW COUNT » N - UNCORRECTED, EQUIVALENT SPT BLOW COUMT FR - FIELD REFUSAL 

# IGES 
l. ii|niislii IO Ml I. Kirs. INC 

.SAMPLE TYPE 
I- 2" O.D./1.38" l.D. SPLIT SPOON SAMPLER 
- 3.25" O.D./2.42" I D. U SAMPLER 
I- .3" O.D. TIIIN-V/ALLED SHELBY SAMPLE|< 
- GRAB SAMPLE 

Modified California Sampler 
a-2" OD PVC Gcoprobe 

NOll-S: 

WATER L l - V F T 
5 - MPAsijitri) SZ- lisnMA'n.i) 

Figure 

5a 



SIAI«Ii;i>: 

tOMI'Lini:l>: II.'.S/IO 

llACKni.t.KO: l|/.5.'Hl 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Projecl Number 0U.3S6-0I4 

Uil-.S lic|>: JWW 
Ki.aiypf: (.'Mi;.15 
t3oiiny Tjve: 

Wells 
Shoel i 01' 1 

Di-.prH 

5 Ol 

•-iOKniiNtj 

L O C A T I O N 

l-ASriN'C, l•:l.l•v.̂ •|•|ON 

MATERIAL DESCRIPTION SPT HLOW c o u N r 
1020.304050607011090 

MoLslnrc Contcni 
and 

Aiterberg Limits 

Pliistic Moisliii'c I .iqiitil 
Limil Cuiitenl Limil I — « 1 
102030405060708090 

115-

25-

C L 

Sandy SIL'f w/ gravel - soft, moist, brown to 
grey, NP.sill 

?>!lty CL.'V"? - metlTum siiTl', nioist, l)iown 

Ssindy Lean CI AS 'n i a rd , sTlghtly minsL iTgliT 
brown 

1/2 inch seam of jusi colored Poorly Graded r 
_SAND j i^ot toni j i l^in-ipler / 

Lean C L A V -Tiard, moisi.TigTitTirownr 
medium plasticity clay 

Lean C L A Y w/sand - hard, moist, light brown 
lo grey 

CL 
Lean C L A Y w/ some sand - hard, moist, grey, 

low to medium plasticity clay 

C L Lean C L A Y - hard, moist, grey 

Bottom of Boring (a) 80 Feel 

N - OBSERVED UNCORRECTF.D BLOW COUN f ' N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT 

E S 
CiijiyiiiJU Ivi :oi I. Uil S. iN-i: 

SAMPLE TYPL 
B- 2" O.D./1.38 L D . SPLIT SPOON S A M P L E R 
g- 3" O.D./2.42" I D, U S A M P L E R 
0- 3" O.D. T I I I N - W A L L E D SHEI..BY S A M P L E R 

S- G R A B S A M P L E 
- Modified California Sampler 

NQin-S: 

nenumiic 
i<t20 

Silica Snnd 

20 
S|jM 

D SB [1 
WATF.R l.l-VTT 
5f - MP.\SlJI<t-.D SZ- 1-STIM.VI r.o 

Figure 
Sb 



11/7/11 

(OMJ'l.liTPD 11/9/11 

1JACKI"ILIJ!I5 11/9/11 

Geotechnical Investigation 
Noith Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

ICii;S Rep DKS 
Rii! type Frastc 
13ori7)ij "lyijo 

liORINCi NO 

Well 6 
Shccl I of .-I 

DEPni 

l j 
21 

4 

5̂  

H 
7-i 
8i 

9 

10 

II 

12 

13 

14-

15 

16-

17 

18 

19-

20-

21-

22-

23-

24̂  

25-

10 -a 
15 

20 

25 H 

30-

35-

40-

45•̂  

50 

55H 

- H 

60-

65-

70: e 

75-

80 

- I S 

y. 

c 

3 U 

LOCATION 
EASIINO l-.l.P.VAl ION 

MATERIAL DESCRIPTION 

SM 

SP 

OP 

Silly SAND wiih gravel - medium 
dense, moist, light brown to brown 

Poorly Giadcd SANT5 - niediiun dense, 
inoist, brown 

- no recover)' 

Poorly Graded GRAVEL with sand -
medium dense, moist, brown 

• no recovery 
• driller observation: cobbles 

ML 

ML 

SIL'f - vci-y stiff, moist, brown, 
somewhat cemented 

Cean CLAY - moist, grey 

SM 

SM 

SM 

Silly SAND - very dense, moist, brown 
with rusi, somewhat cemented 

-C t - rcaiiTLAY - ver>' hard, moTsi, 
cemented 

11 
18 
24 

8 
15 
17 

9 
15 
16 

9 
61-.3' 

39 
61/3' 

84 
16/1 

67 
33/3' 

58 
42/5" 

00/6 

16 

12 

12 

.SPT BLOW COUNT 
102030405060708090 

Moisture Content 
and 

Allcrboig Limits 

Plastic Moisture Liquid 
Limit Conicnt Limit 

I • 1 
I0203040fi06070»09n 

N - OBSERVED UNCORRECTED BLOW COUN T • N - UNCORRECTED, EQUIVALENT SPT BLOW COUNf FR-FIELD REFUSAL 

I G E S 
<:iipMirJii<ci2oii.iar.s. INC 

S A M P L i n V P i ; 
B- 2" O.D./l,38" ID. SPLIT SPOON SAMPLER 
| - 3.25" O.D./2.42" LD. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY SAMPLE^ 

GRAB SAMPLE 
I- Modified California Sampler 
2" OD PVC Gcoprobe 

NO:iJ;S; 

W A TIER LI-:VI^1. 
j r - M K A S L W i D SZ- ILSTIMA1 I:D 

Figure 

la 



11/7/11 

CX),\1I'LILTK« 11/9/11 

eACKriLI.RD 11/9/11 

Geotechnical Investigation 
North Cache Valley 
Ciarksion, Utah 
I'Tojeci Number 00386-014 

IGIZS Rep OKS 
Ittij l y p c I ' l i lMe 

UoTiny 1 yjTC Well 6 
Shcci 2 of ? 

15KPTH 

2 

26 

27 

28i 

29- i 

30- j 

3H 

32 
- » 1 

J J 

34] 

35i 

36 

37 

38i 

391 

40 

41 

42 

43 

44 

451 

46 

471 

48 

49] 

50i 

51 

90-

95-

00-

05 

10 

15-

20 

25 

30' 

35-

40-

45-

50-

155; 

60-

65-

C % Hon 

LOCA)! ON 
I;ASIINO 

MATERIAL DESCRIPTION 

Clayey SAND - very dense, nioist. 
grey, cemented 

80 
20/2" 

100/5' 

Lean CLAY - ver>- hard, moi-st, grey, 
with some sand 100/6' 

CL 

Poorly Graded SAND - vci-j' dense, 
moist, grey 

,T,ir„T„---^00/6 

iOO/6' 

SP T BLOW COtJN l 
I02030405060708090 

Moisture Contcni 
and 

Aiterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405)060708090 

N - OBSERVED UNCORRliCTED BLOW COUN T ' N - UNCORREC TED, EQUIVALENT SPT BLOW COUN'T FR - FIELD REFU.SAL 

o 
# IGES' 

C<>pvnf4it(c)2tH( IGl-.S. INC. 

SAMPLI- TYPL NOTI-:S: 

B- 2" O.D./1.38" LD, SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" l.D. U SAMPLER 
0- 3" C D . Tl IIN-WALLED SHELBY SAMPLE! 
| - GRAB SAMPLE 
Q- Modified California Sampler 
0-2" OD PVC Gcoprobe 

B- 2" O.D./1.38" LD, SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" l.D. U SAMPLER 
0- 3" C D . Tl IIN-WALLED SHELBY SAMPLE! 
| - GRAB SAMPLE 
Q- Modified California Sampler 
0-2" OD PVC Gcoprobe 

WATEII LEVEL 
SP- MKASVKF.O V - IS'I lMA-diD 

Figure 

lb 



COMPLtlTllI) 1 l/O/l I 

OACKPILLi;!:) 11/9/11 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Ulah 
Projecl Number U0386-0I-I 

IGIIS llqi l)i;S 
Rig I'yfc rmsie 
Dor iiig Type 

IIOKING N'O 

Well 6 

OlU'TI l 

70-

LOCATION 
KASIING I;LI;VATION 

MATERIAL DESCRIPTION SP I' BLOW C01.IN r 
102030 40S(I6070«09<1 

Moisture Content 
and 

Alierbcrg Limits 

Plosiic Moisiuie Liquid 
Limit Contcni Limit I 1 
102O3040S06O7O8O90 

521 

53-

541 

55 

561 

57I 

58 

594 

601 

61 loo­

ns 

80-

85-

90 

95 

05 
62 

63i 

64l 10 

651 

66 

67 

68 i 

69l 

70130 

15 

20 

|25-

7H 

724 

73 

74-j 

754 

76 

77 

435-

40-

45-

150-

CL 

CL 

CL 

Lean CLAY - very liaid, moisi, grey 00/5' 

- some saiul pockets OU/6 

S4 
18/1" 

00/6' 

Bottom oT Boring @ 250,5 Feet 

N - OBSERVED UNCORRECTED BLOW COUNT N - UNCORRECTED, EQUIVALEN T SPf BLOW COUNT f-R - FIELD REFU.SAl. 

IGES 
S A M P L E T Y P l -

2" O.D./1.38" l.D. SPLI I' SPOON SAMPLER 
B- 3.25" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. TlllN-WALLED SHELBY SAMPLE 
| - GRAB SAMPLE 
B- Modified California Sampler 
g|-2" OD I've Ccopiohc . 

NOTES: 

WA I I-.R Ll-VTHT 
5P - MI?ASt)l(i;» 52- PSI IMAl liD 

Figure 

Ic 



SIARni l J 

COMI'I.ETI:D 11/9/11 

UACKPILLED 1IWII 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

IOCS Kcp DK.S 
Hig typo Frasic 
Ooii i i i iTypc 

W r i X N O 

Well 6 

DKi'in 

2'̂ • 

SP 

GP 

ML 

ML 

SM 

SM 

SM 

-cr.-

NORIHINCi 

LOCATION 
KA.SriNC 

MATERIAL DESCRIPTION 
Silly SAND with gravel - medium dense, 

moist, light brown to brown 

Poorly Graded SAND - ineJium dense, moist, 
brown 

- no rccovcrv 

Poorly Graded GRAVEL with sand - medium 
dense, moist, brovvn 

- no rccovcri' 
- driller observation: cobbles 

SIL T - veiy siifT moist, browi. somewhat 
cemented 

Lean CLAY - inoist, grey 

Silty SAND • very dense, nioist, brown with 
msl. soiiiewlial ceinenled 

- very moist 

Ccnii (?LAY - very Jiiiid, moTsl, ccnienleti 

SP T I3L0W COUNT 
10203«40.'!ft«07«S090 

Moisture Content 
and 

Ailcrbcru Limits 

Plastic Moisture Liquid 
Limit Conicnt Limit I ^ 1 
10203040.S0607D8090 

N - OBSERVED UNCORRECTED BLOW COUN T • N - UNCORRECTED, EQUIVALEN T SPT BLOW COUNT 

S A M P L F T Y P E 
_ 2" O.D./1.38 1.D. SPLI T SPOON SAMPLER 
B- 3" O.D./2.42" l.D. U SAMPLER 
n- 3" O.J> THIN-WALLED SHELBY SAMPLE}? 

i- GRAB SAMPLE 
I- Modified California Sampler 

NOTES, 0-20 
Bcnionitc Silica Sand 

o m 

20 
SInl 

,Screcn 
Ciroul 

WATi;k Li;Vi-:i. 
5P- .̂ ÊASURP.D SZ- nsTiMArni) 

Figure 

Id 



cOM?i.ivrr.i> 11/3/11 

HACKriLUil) 11/.1/11 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Pro eel Number 00,̂  86-014 

lOIiS Kcp 
Riu'l'yiJc 
Donnii 'I'vpc 

RKS 
I'nisic Well 7 

Shea 1 of 3 

OEl'I'H 
NOR-nilNG 

LOCATION 
UA.SriNC l-LKVATION 

MATERIAL DESCRIPTION SPT BLOW COUN T 
102030405060708090 

Moislurc Conieni 
and 

Atterbcrg Limits 

Plastic Moisture Liquid 
Limil Contcni Limit 

I • 1 
102030405060708090 

21 

15 

SM Silty SAND with gravel - ligTil brown 

Silly SAND - medium dense, nioist, lines arc 
more plastic 

Pborly'Crratiwi S A N J D "iTeJTuTii'HenscI iiToist, 

ML 

ML 

ML 

ML 

ML 

SILT - hard, moist, light brown with rust, 
blocky, somewhat plastic, some ccmcjilation 

ML 

SM 
Silty SAND - vcrj' dense, moist, light browi 

with rtisl, SILT jwckcls, ccinenlcd 

ML SIL'T - hard, moist, light brown, cemented 

N - OBSERVED UNCORRECTED BLOW COUN'l » N - UNCORRECTED, EQUIVALENT SP T BLOW COI.iNT 

# IGES' 
(:cp.vin:liirc>2IHI IOCS. INC 

SAMPLT. l-yPT-
B- 2" O.D./l.38 l.D. SPLIT SPOON SAMPLER 
B- 3" O D./2.42" 1,D. U SAMPLER 
0- 3" O.D THIN-WALLED SHELBY SAMPLl-;(i 

GRAB SAMPLE 
ModiPied Califomia Sampler 

NOTl-.S: 10:20 ^ 
Bcnionitc Silica ,Sand 

o 
Slol 

S£E££U Groin 

1 
WATER LI-.Vl7i 

-MPASURUO SZ- i:STIMAri:l3 

Figure 
2d 



coMPi.innn 11/3/n 

IIAOKPII.IXD 1 l/.V'l I 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
I'roicct Number 00386-01-t 

l<!l;S Rep 
KiB Type 
Doriiiy Type 

DK.S 
l-railc 

WPU-NO 

Well 7 
Shea 2 of 3 

uEprii 

26-

ML 

SM 

IPr tSM--c 

CL 

NOK-miNCJ 

LOCATION 
HASlINd l;l,l;VAT10N-

MATERIAL DESCRIPTION 

Silly SAND - very dense, moist to very moist, 
light brown, cemented 

- (triller oFservation ; gravel 

Poorly Cjraded SAND with sill - dense, vvel, 
red brovvn, wilji soinc_gravcl , 

STTly JJARIT- very dense, nioTst, light brown f 
_\vith^rtisl I 
SIlTl" - niiixl. moist, fight brown wit¥rtisl 

- dlTlfer observation : graveP' 

Lean CLAY - hard, moist, grey, somewhat 
cemented 

SPT BLOW COUN T 
102030405060708090 

Moisture Content 
and 

Alierbcrg Limits 

Plaslic Moisiurc Liquid 
Limit Content Limit 

I • 1 
)0203040.S060 708090 

N - OBSERVliD UNCORRECTI-.D BLOW COUNT » N - UNCORREC TED, EQUIVALENT SPT BLOW COUN f 

# IGES' 
Copi iiijlii (ei 21111 lOhS. I \ r 

SAMPLE TYPl-: 
H- 2" 0,D,/I.38 l.D. SPLIT SPOON SAMPLER 
g- 3" 0.D./2.AT l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY SAMPLE|< 
ffi- GRAB SAMPLE 
|2- Modified California Sampler 

NOTES: 10-30 Sim 
IjcnloiiiK Silica Send s ^ , , iirnm 

O EQ ™ 
WAnamEsir 3P - Mi;A,stjiti;r) S?- i:sTi,M..vri;D 

Figure 
2e 
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Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Numbei 00386-014 

IGi:S Pop: I3KS 
Rig-fypc PtTlslc 
Doniig Type 

DORING NO 

Well 7 
Sheet 1 of 3 

DEPTH 

2 

l i 

2 

3 

41 

5 

: 

lol 

111 

12 

13| 

14 

151 

164 

n l 
isl 
19 

20 

21 

22 

231 

24 

251 

- H 

20-:« 

25 

135 

40 

45 

50-;^ 

55 

60-JB 

65-

70-

75-

80 

z 
c 

c < 
a t 

NOHTHING 

LOCATION 
EASl lNG 

Is MATERIAL DESCRIPTION 

SM 

SM 

Silly SAND with gnivcl - light brown 

Silty SAND - medium dense, moist, 
fines arc moix; plastic 

Poorly Grade3^ANT5 - metUumTIcnse. 
moist, light brown, some sill, trace /' 

gravel C 

ML 

Mi 

Ml. 

Ml. 

ML 

ML 

SM 

ML 

S1I.1" - hard, nioisl, light brovvn with 
nisi, blocky, somewhat plastic, some 
eemciitaiioii 

Silty SAND - very dense, nioisl, ligllt 
brown with rusI, SIL T pockets, 
cemented 

SIL T - hard, moist, hgln brown, 
cemented 

15 
15 
Iii 

IS 
21 
22 

27 
67 

34 
66 

29 
71 

43 
57/5' 

44 
56/5" 

66 
44/4' 

89 
i i / r 

69 
21/2' 

13 

17 

.SP T BLOW COUN T 
10Z03040S060708090 

I 

Moisture Content 
and 

Alierbcrg l.iinits 

Plastic MoisUiic Liquid 
Limit Content Limit 

I • 1 
inZ03O40.SQ607O8fl90 

N - OBSERVED UNCORRECTED BLOW COUN T * N - UNCORRECTED, EQUIVALEN T SPT BLOW COUN'T 1-R - l-TELD REl-'USAI-

C'0|»iiiJillO2llll ICKS INC 

.SAMPLI- TYPl-: 

_- 2" O.D./1.38'' LD. SPLTT SPOON SAMPLER 
B- 3.25" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. Tll lN-WALLED SHELBY SAMPLE! a- GRAB SAMPLE 

- Modified Calilornia Sampler 
2" OD PVC Oeoprobc 

NOTES: 

WA TiiR l.EVTX' 
S - Mi;ASt;iti:o 32- I ;STIMATI; I3 

Figure 

2a 
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DACKl-ll.1.1:13 11/3/11 

Geotechnical investigation 
North Cache Valley 
Clarkston, Utah 
Projecl Number 00386-014 

ICP.S Itcp DKS 
ItiifTyiic Irasic 
IVv "1 ype. Well 7 

.Sheet 2 of 3 

DITPTH 

26l 85 

7-
O 

= 0 

LOCATION 
l-ASTlNfi liLllVAIION 

MATERIAL DESCRIPTION SP T BLOW COUN T 
10203040S060708090 

Moisture Contcni 
and 

Alierbcrg Limits 

Plastic Moisture Li(|uid 
Limit Conicnt Limil 

I • 1 
1020.30405060708090 

271 

284 

29 

30 

311 

32 

34-g 

35 

37| 

38 

39 

40 

41 

42 

43-1 

44 

45 

46 

47t 

48| 

49-1 

501 
5H 

90 

95 

00 

05 

lOH 

15 

20 

25 

30 

35 

40 

45 

50 

155 

60 

65 

I. 

"lei 

ML 

SM 

3 

Silly SAND - very dense, moist to very 
moist, light brown, cemented 

"tinflcr oBscrvatlon : gravel 

67 
13/3" 

38 
62/5' 

iTvIL 
\ 

Poorly Graded SAND wiih silt - dense 
_ \̂ S!--£'̂ '' browTL wiiJi sginc aravcj _ _ 
STTiy S A R I T - very dense, moTst, iTght / 
_biojAii wilhrust_ j 
SlCT - iiafil, moist, liglii brown wil¥ 

rust 

53 
47/3' 

- diTlIcr otiscrvauon ; graver' 

- H 
Lean CLAY - hard, nioisl, grey, 

somcwhal cemented 
27 
33 
40 

50 

00/5' 

N - OBSERVED UNCORRECTED BLOW COUN T • N - UNCORRECTED, EQUIVALENT SPT BLOW COUN T I-R - l-n;LD REI USAL 

E S 
Copyiiflil (el 21111. ICIiS INC 

•SAMPLE TYPl-: 
I- 2" 0,D./I,38" LD. SPLIT SPOON SAMPLER 

3.25" 0.D./2.42" l.D. U SAMPLER 
3" O.D. THIN-WALLED SHELBY SAMPLEjt 
GRAB SAMPLE 

- Modified California Sampler 
-2" OD PVC Geonrobe 

NOTES: 

W A T E K L E W L 
S-MKASURED SZ- RSTlM.vriil) 

Figure 

2b 
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COMPLUml) I 1/3/11 

BACKI=ll,I.i:i> l l / . i / l l 

Geotechnical Investigation 
North Cache Valley " 
Clarkston, Utah 
Piojccl Niiinbci 00386-014 

Kins Rc|) DKS 
RitlType J'VafJIC 
Eliirini; Type 

tlORING NO 

Well 7 
SI>eci3or3 

DEPlll 

J70-

LOCATION 
p.AsriNO 

MATERIAL DESCRIPTION SP'T BLOW COUNl' 
IO203O40S060708090 

Moisiurc Contcni 
and 

Alierbcrg Limits 

Plastic Moisiurc Liquid 
Limit Conicnt Limit 

I • 1 
102030405060708090 

52^ 

531 

54 

55 

561 

57 

58 

591 

60 

61 

62 

63 

64^10 

75-i 

80 

85 

90 

95 

00 

105 

15 
65 

66 

67f20 

125-
68 

69| 

70130^ 

7 

721 

73 j 

741 

75 

76 

771 

135 

40: 

45: 

50-H 

CL 

!00/6 

00/6 

00/6' 

Silty SAND - very dense, grey. wilJi 
some gravel 00/3 

Bottom of Boring fr/i 250,3 Feet 
N - OBSERVED UNCORREC TED BLOW COUNT * N - UNCORRECTED, EQUIVALEN T SPT BLOW COtJNT ER - FIELD REI-USAL. 

CrnniielllKI J " l l , l o t s . INC 

SAMPLi: TYPl; 
_ 2" O.D./I.38" I D. SPLI T SPOON SAMPLER 
B- 3.25" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHI-UiY .SAMP/.Ej? 

S- GRAB SAMPLE 
- Modified California Sampler 

1- 2" (̂ D PVC Gcoprobe 

NOTES; 

WATL;U LI-VEl. 
Sf • MEASUHliD SZ- i;STIMATI:IJ 

Figure 

2c 



APPENDIX D 



North Valley Sanitary Landfill- Groundwater 

WELL NO. Date: 

Sampler: 

Field Observations: 

Well Information 

Total Depth: 

Casing Diameter: 

Casing Stick-up: 

Static Depth to Water: 

Measuring Method: Conductivity based water level meter 

Field Analysis 

Water Quality Parameters: Instrument: 

pH: 

Temperature: 

Conductivity: 

TDS: 

Dissolved Oxygen: 

Well Purge Information 

Purge Method: 

Purge Volume: 

Recovery Data (if purged dry): 

Water Sample Information 

Sample Method: 

Sample Number: 

Time of Collection: 

Laboratory: 

Transporter: 

Sample Sequence 

Sample Order Analysis Container Preservative 

1 
2 
3 
4 

VOC 

TOC, Nutrients 

Dissolved Metals 

TDS, Minerals 

40 mL clear glass 

500 mL amber glass 

64 oz. plastic 

HCI 

4 C 

4 C 



North Valley Sanitary Landfill- Groundwater 

WELL NO.: Date: 
Sampler: 
Field Observations: 

Well Information 

Total Depth: 

Casing Diameter: 

Casing Stick-up: 

Static Depth to Water: 

Measuring Method: Conductivity based water level meter 

Field Analysis 
Water Quality Parameters: Instrument: 
pH: 
Temperature: 
Conductivity: 
TDS: 
Dissolved Oxygen: 
Well Purge Information 
Purge Method: 
Purge Volume: 
Recovery Data (if purged dry): 
Water Sample Information 
Sample Method: 
Sample Number: 
Time of Collection: 
Laboratory: 
Transporter: 
Sample Sequenice 

Sample Order Analysis Container Preservative 
1 
2 
3 
4 

VOC 
TOC, Nutrients 
Dissolved Metals 
TDS, Minerals 

40 mL clear glass 
500 mL amber glass 

64 oz. plastic 

HCI 
4C 

4C 



North Valley Sanitary Landfill- Groundwater 

WELL NO. Date: 

Sampler: 

Field Observations: 

Well Information 

Total Depth: 

Casing Diameter: 

Casing Stick-up: 

Static Depth to Water: 

Measuring Method: Conductivity based water level meter 

Field Analysis 

Water Quality Parameters: Instrument: 

pH: 

Temperature: 

Conductivity: 

TDS: 

Dissolved Oxygen: 

Well Purge Information 

Purge Method: 

Purge Volume: 

Recovery Data (if purged dry): 

Water Sample Information 

Sample Method: 

Sample Number: 

Time of Collection: 

Laboratory: 

Transporter: 

Sample Sequence 

Sample Order Analysis Container Preservative 

1 
2 
3 
4 

VOC 

TOC, Nutrients 

Dissolved Metals 

TDS, Minerals 

40 mL clear glass 

500 mL amber glass 

64 oz. plastic 

HCI 

4 C 

4 C 





RENTON, UTAH Period of Record Monthly Climate Summary http://www,wrcc.dri,edu/cgi-bin/cliRECtM.pl?ut8828 

TRENTON, UTAH (428828) 
Period of Record Monthly Climate Summary 

Period of Record : 4/1/1944 to 12/31/2011 

Average Max. Temperature 
(F) 

Average Min. Temperature 
(F) 

Average Total Precipitation 
(in.) 

Average Total Snowfall (in.) 

Average Snow Depth (in.) 

Percent of possible observations for period of record. 
Max. Temp.: 44.4% Min. Temp.: 44.4% Precipitation: 44.6% Snowfall: 44.2% Snow Depth: 43.5% 
Check Station Metadata or Metadata graphics for more detail about data completeness. 

Western Regional Climate Center, wrcc(a),dri.edu 

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

32.3 37.8 49.5 59.8 69.0 78.8 88.1 87.2 77.3 64.0 45.7 34.3 60.3 

12.4 16.0 25.6 31.7 38.9 45.0 50.0 48.8 40.8 31.2 22.2 14.6 31.4 

1.50 1.59 1.87 1.89 2.44 1.44 0.76 0.94 1.24 1.61 1.47 1.53 18.28 

11.5 9.8 6.0 2.5 0.2 0.0 0.0 0.0 0.0 0.9 7.3 12.4 50.5 

5 5 2 0 0 0 0 0 0 0 1 3 1 

i f I 2/14/2012 9:06 AM 



UTLER DAM U T . ^ ^ & L CO, UTAH Period of Record Monthly Climate Summary http://www.wrcc.dri,edu/cgi-bin/cli^^M,pl?utl918 

CUTLER DAM UTAH P&L CO, UTAH (421918) 
Period of Record Monthly Climate Summary 

Period of Record : 4/1/1980 to 11/30/2011 

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

Average Max. Temperature 
(F) 

Average Min. Temperature 
(F) 
Average Total Precipitation 
(in.) 

Average Total SnowFall (in.) 

Average Snow Depth (in.) 

Percent of possible observations for period of record. 
Max. Temp.: 95.4% Min. Temp.: 95.3% Precipitation: 97.9% Snowfall: 92.1% Snow Depth: 89.6% 
Check Station Metadata or Metadata graphics for more detail about data completeness. 

Western Regional Climate Center, wrcc(q)4ri.edu 

32.4 37.6 50.4 60.8 70.0 80.3 90.2 88.4 77.5 63.3 46.8 33.9 61.0 

18.0 21.5 31.4 38.5 46.3 53.9 61.4 60.1 50.0 39.5 29.4 19.6 39.1 

1.68 1.51 1.60 1.74 2.37 1.16 0.78 0.75 1.31 1.79 1.48 1.59 17.75 

12.4 9.3 2.5 0.2 0.0 0.0 0.0 0.0 0.0 0.5 3.3 11.0 39.1 

6 6 2 0 0 0 0 0 0 0 0 3 1 

, f l 7 /14 /?n i? 9:06 A M 



2/14/12 ut.jpg (640x928) 

i U,a DEPARTt^NT OF AaBICULTURE 

UTAH 
ANNUAL PRECIPITATION 

NATURAL PESOOnCES CONSERVATION SERVICE 

Average Annual Precipitation 

196M990 

inches per year 

&CAL£ I:1,<IC0,C»b 

www,wrcc.dri.eclu/pcpn/prism/ut,jpg 1/2 



Runoff Curve Number and Runoff 

Technical Release 55 
Urban Hydrology for Small Watersheds 

Project; North Valley Landfill 
By: JAH Date: 12/14/2011 

Location: Clartiston, Cache County, Utah 
Checked: BDM Date: 12/14/2011 

Condition: Existing Comments: 
Northwest run-on 

1. Runoff Curve Number 

Soil Name and 
Hydrologic Soil Group 

Cover Description 

CN 

A r e a 

(acres) 
CNxArea 

Soil Name and 
Hydrologic Soil Group 

Cover Description 

T
a
b
le

 
2
-2

 

T
a
b
le

 2
-3

 

T
a
b
le

 2
-4

 

A r e a 

(acres) 
CNxArea 

C-ciay loam or shallow s. Native Soils, silt & clay 77 31.1 2394,7 

B-sandy loam Native Soils, sandy 67 38 2546 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TOTALS: 69,1 4940.7 

CN Weighted: Z(CNxArea) _ 4940,7 71,500724 
I(Area) 69,1 

72 

2. Runoff 
Storm #1 storm #2 Storm #3 

ARI (Year) Duration ARI (Year) Duration ARI (Year) Duration 

25 24-hr 

Rainfall, P in 2,95 

S in 3,8888889 

1. in 0.7777778 

Runoff (Q) in 0,7784958 



Technical Release 55 
Urban Hydrology for Small Watersheds 

Time of Concentration(Tc) or Travel Time (Tt) 

Project: North Valley Landfill 
Bv: 

JAH Date: 12/14/2011 

Location: Clarkston, Cache County, Utah 
Checked: BDM Date: 12/14/2011 

Condition: Existing Comments 
Northwest run-on 

Sheet Flow 

Segment ID 

1 Surface Description (Table 3-1) 

2 Manning's Roughness Coefficient, n (Table 3-1) 

3 Flow Length, L (Total L< 300 ft) 

4 2-year, 24-hr Ranifall, P2 

5 Land Slope 

6 Tt 

ft 

in 

ft/ft 

hr 

A 

Range (natural) 

0.13 

300 

1,76 

0,2833333 

0,1637851 0.1637851 

Shallow Concentrated Flow 

7 Surface Description 

8 Flow Length, L 

9 Land Slope 

10 Average Velocity, V (figure 3-1) 

11 Tt 

Segment ID 

ft 

ft/ft 

hr 

B 

Unpaved 

772 

0.2240933 

6,5 

0.0329915 0.0329915 1 

Channel Flow 

Segment ID C 

Flow Depth 1.58 

Channel Side Slopes ?h:1V 2 

12 Cross Section flow area, a ft̂  4.9928 

13 Wetted Perimeter, Pw ft 5.4732806 

14 Hydraulic Radius, r ft 0.9122134 

15 Channel Slope, s ft/ft 0.0693654 

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 Severe 1.3 

16 Manning's Roughness Coefficient, n 0.05915 

17 Velocity, V ft/sec 6,2402313 

18 Flow Length, L ft 4570 

19 T, hr 0.2034291 0.2034291 

20 Watershed or Subarea T^ hr 0.4002056 



Graphical Peak Discharge Method 

Technical Release 55 
Urban Hydrology for Small Watersheds 

Project: North Valley Landfill 
By: 

JAH Date: 12/14/2011 

Location: Clarkston, Cache County, Utah Checked: BDM Date: 12/14/2011 

Condition: Existing Comments: 
Northwest run-on 

1 
Data 

Drainage Area, Am mî  0.10796875 

Runoff curve number CN 72 

To hr 0.400205596 

Rainfall Distribution 

Pond or Swamp Areas % of Am 

II 

5,0 

Storm #1 storm #2 Storm #3 

_ Frequency yr 25 

Duration 24-hr 

3 Rainfall, P in 2.95 

4 Initial Abstraction, Ig in 0.777778 

5 Compute \J9 0.263653 

Tc hr 0.400206 

6 Unit peak discharge, q̂ , csm/in 520 

7 Runoff, Q in 0.778496 

8 Pond and Swamp Factor, Fp 0.72 

9 Peak Discharge ft^/sec 



Technical Release 55 
Urban Hydrology for Small Watersheds 

Runoff Curve Number and Runoff 
Project: North Valley Landflll 

By: JAH Date: 12/14/2011 

Location: Clar1(Ston, Cache County, Utah 
Checked: BDM Date: 12/14/2011 

Condition: Existing Comments: 
Southwest run-on 

1. Runoff Curve Number 

Soil Name and 
Hydrologic Soil Group 

Cover Description 

CN 

Area 
(acres) 

CNxArea 
Soil Name and 

Hydrologic Soil Group 
Cover Description 

T
a
b
le

 2
-2

 

T
a
b
le

 2
-3

 

T
a

b
le

 2
-A

 

Area 
(acres) 

CNxArea 

C<lay loam or shallow si Native Soils, 77 23,3 1794,1 

B-sandy loam Native Soils, 67 69.8 4676,6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TOTALS: 93,1 6470.7 

CN Weighted: I(CNxArea) _ 6470,7 = 69,502685 1 Ion nu 70 CN Weighted: 
I(Area) 93,1 

= 70 

2. Runoff 
Storm #1 Stonn #2 Storm #3 

ARI (Year) Duration ARI (Year) Duration ARI (Year) | Duration 

25 24-hr 1 
msmmsmm 

Rainfall, P in 2.95 

S in 4.2857143 

la in 0,8571429 

Runoff (Q) in 0.6866821 



Technical Release 55 
Urban Hydrology for Small Watersheds 

Time of Concentration(T5) or Travel Time (Tt) 

Project: North Valley Landfill 
By: JAH Date: 12/14/2011 

Location: Clarkston, Cache County, Utah 
Checked: 

BDM Date: 12/14/2011 

Condition: Existing Comments 
Southwest run-on 

Sheet Flow 

Segment ID 

1 Surface Description (Table 3-1) 

2 Manning's Roughness Coefficient, n (Table 3-1) 

3 Flow Length, L (Total L< 300 ft) 

4 2-year, 24-hr Ranifall, P2 

5 Land Slope 

6 Tt 

ft 

in 

ft/ft 

hr 

A 

Residue cover <20% 

0.06 

300 

1.76 

0,0833333 

0,1439568 0,1439568 1 

Shallow Concentrated Flow 

7 Surface Description 

8 Flow Length, L 

9 Land Slope 

10 Average Velocity, V (figure 3-1) 

11 Tt 

Segment ID 

ft 

ft/ft 

hr 

B 

Unpaved 

1013 

0,2615992 

11,5 

0,0244686 0,0244686 | 

Channel Flow 

Segment ID C D 

Flow Depth 1.2 2.25 

Channel Side Slopes ?h:1V 4 2 

12 Cross Section flow area, a ft̂  5.76 10.125 

13 Wetted Perimeter, Pw ft 5,3665631 7,7942286 

14 Hydraulic Radius, r ft 1.0733126 1,2990381 

15 Channel Slope, s ft/ft 0.0898473 0,0495786 

Channel Material Earth 0,02 0.02 

Degree of Irregularity Minor 0.005 0.005 

Relative effect of Obstruction Appreciable 0.025 0,025 

Vegetation Low 0,0075 0.0075 

Degree of Meandering Appreciable 1,15 1,15 

16 Manning's Roughness Coefficient, n 0,066125 0,066125 

17 Velocity, V ft/sec 7,0803897 5.973317 

18 Flow Length, L ft 1113 2017 

19 T, hr 0.0436652 0,0937968 0,137462 

20 Watershed or Subarea T^ hr 0.3058874 



Graphical Peak Discharge Method 

Technical Release 55 
Urban Hydrology for Small Watersheds 

Project: North Valley Landfill 
By: JAH Date: 12/14/2011 

Location: Clarkston, Cache County, Utah Checked: BDM Date: 12/14/2011 

Condition: Existing Comments: 
Southwest run-on 

1 
Data 

Drainage Area, Am mî  0.14546875 

Runoff curve number CN 70 

Tc hr 0.305887372 

Rainfall Distribution 

Pond or Swamp Areas % of Am 

II 

0.0 

Storm #1 Stomi #2 Stonn #3 

2 Frequency 

Duration 

yr 25 2 Frequency 

Duration 24-hr 

3 Rainfall, P in 2.95 

4 Initial Abstraction, Ig in 0.857143 

5 Compute \JP 0.290557 

Tc hr 0.305887 

6 Unit peak discharge, qu csm/in 600 

7 Runoff, Q in 0.686682 

8 Pond and Swamp Factor, Fp 1 

9 Peak Discharge ft^/sec 



Runoff Curve Number and Runoff 

Technical Release 55 
Urban Hydrology for Small Watersheds 

Project: North Valley Landfill 
By: JAH Date: 12/15/2011 

Location: Clar1(ston, Cache County, Utah 
Checked: BDM Date: 12/15/2011 

Condition: Developed Comments: 
Final cover - North 

1. Runoff Curve Number 

Soil Name and 
Hydrologic Soil Group 

Cover Description 

CN 

Area 
(acres) 

CNxArea 
Soil Name and 

Hydrologic Soil Group 
Cover Description 

T
a
b
le

 2
-2

 

T
a
b
le

 2
-3

 

T
ab

le
 2

-4
 

Area 
(acres) 

CNxArea 

C-clay loam or shallow s. 36" native soil cover, prior to veg establishmen 85 60,22 5118.7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TOTALS: 60.22 5118.7 

C N Weighted: £(CNxArea) _ 5118.7 = 85 11— nu 85 C N Weighted: 
Z(Area) 60.22 

= 85 

2. Runoff 
Storm #1 Storm #2 Storm #3 

ARI (Year) Duration ARI (Year) Duration ARI (Year) Duration 

25 24-hr 

Rainfall, P in 2,95 

S in 1,7647059 

'« in 0.3529412 

Runoff (Q) in 1.546327 



Time of Concentration(T(,) or Travel Time (T,) 

Technical Release 55 
Urban Hydrology for Small Watersheds 

Project: North Valley Landfill 
By: JAH Date: 12/15/2011 

Location: Clarttston, Cache County, Utah 
Checked: 

BDM Date: 12/15/2011 

Condition: Existing Comments 
Final cover - North 

Sheet Flow 

Segment ID 

1 Surface Description (Table 3-1) 

2 Manning's Roughness Coefficient, n (Table 3-1) 

3 Flow Length, L (Total L< 300 ft) 

4 2-year, 24-hr Ranifall, P2 

5 Land Slope 

6 Tt 

ft 

in 

ft/ft 

hr 

A 

Residue cover <20% 

0,06 

300 

1.76 

0.2333333 

0,0953606 0,0953606 

Shallow Concentrated Flow 

7 Surface Description 

8 Flow Length, L 

9 Land Slope 

10 Average Velocity, V (figure 3-1) 

11 Tt 

Segment ID 

ft 

ft/ft 

hr 

B 

Unpaved 

185 

0.2486486 

7,7 

0,0066739 0,0066739 1 

Channel Flow 

Segment ID C 

Flow Depth 2,4 

Channel Side Slopes ?h:1V 2 

12 Cross Section flow area, a ft̂  11.52 

13 Wetted Perimeter, Pw ft 8,3138439 

14 Hydraulic Radius, r ft 1,3856406 

15 Channel Slope, s ft/ft 0,0711692 

Channel Material Earth 0.02 

Degree of Irregularity Moderate 0,01 

Relative effect of Obstruction Minor 0.013 

Vegetation Low 0,0075 

Degree of Meandering Minor 1 

16 Manning's Roughness Coefficient, n 0,0505 

17 Velocity, V ft/sec 9,7830596 

18 Flow Length, L ft 4131 

19 T, hr 0,1172946 0,1172946 

20 Watershed or Subarea T^ hr 0.2193291 



Graphical Peak Discharge Method 

Technical Release 55 
Urban Hydrology for Small Watersheds 

Project: North Valley Landfill 
By: JAH Date: 12/15/2011 

Location: Clarkston, Cache County, Utah 
Checked: BDM Date: 12/15/2011 

Condition: Existing Comments: 
Final cover - North 

1 
Data 

Drainage Area, Am mi 0.09409375 

Runoff curve number CN 85 

Tc hr 0.219329079 

Rainfall Distribution 

Pond or Swamp Areas % of Am 

II 

0.0 

Storm #1 Storm #2 Stomi #3 

„ Frequency yr 25 

Duration 24-hr 

3 Rainfall, P in 2.95 

4 Initial Abstraction, Ig in 0.352941 

5 Compute \ JP 0.119641 

Tc hr 0.219329 

6 Unit peak discharge, qg csm/in 775 

7 Runoff, Q in 1.546327 

8 Pond and Swamp Factor, Fp 1 

9 Peak Discharge f t ^ec 112.7623 



Technical Release 55 
Urban Hydrology for Small Watersheds 

Runoff Curve Number and Runoff 
Project: North Valley Landfill 

By: JAH Date: 2/2/2012 

Location: Clarlcston, Cache County, Utah 
Checked: BDM Date: 2/2/2012 

Condition: Developed Comments: 
Final cover - South 

1. Runoff Curve Number 

Soil Name and 
Hydrologic Soil Group 

Cover Description 

CN 

CM 
I 

CM 

n 

CM 
(U 

Area 
(acres) 

CNxArea 

C-clay loam or shallow si 36" native soil cover, prior to veg establishmen 85 72,17 6134,45 

CN Weighted: £(CNxArea) 
I(Area) 

6134.45 
72,17 

TOTALS: 

85 

72.17 

UseCN 

6134.45 

85 

2. Runoff 
Storm #1 storm #2 Storm #3 

ARI (Year) Duration ARI (Year) Duration ARI (Year) Duration 

25 24-hr 

Rainfall, P in 2,95 

S in 1,7647059 

1. in 0.3529412 

Runoff (Q) in 1,546327 



Technical Release 55 
Urban Hydrology for Small Watersheds 

Time of Concentration(Tc) or Travel Time (T,) 

Project: North Valley Landfill 
By: JAH Date: 

2/2/2012 

Location: Clarttston, Cache County, Utah 
Checked: 

BDM Date: 2/2/2012 

Condition: Existing Comments 
Final cover - South 

Sheet Flow 

1 Surface Description (Table 3-1) 

2 Manning's Roughness Coefficient, n (Table 3-1) 

3 Flow Length, L (Total L< 300 ft) 

4 2-year, 24-hr Ranifall, P2 

5 Land Slope 

6 Tt 

Segment ID 

ft 

in 

ft/ft 

hr 

A 

Residue cover <20% 

0,06 

300 

1.76 

0,22 

0.0976317 0.0976317 1 

Shallow Concentrated Flow 

7 Surface Description 

8 Flow Length, L 

9 Land Slope 

10 Average Velocity, V (figure 3-1) 

11 Tt 

Segment ID 

ft 

ft/ft 

hr 

B 

Unpaved 

214 

0,2429907 

7,7 

0.0077201 0.0077201 1 

Channel Flow 

Segment ID C 

Flow Depth 2,57 

Channel Side Slopes ?h:1V 2 

12 Cross Section flow area, a ft̂  13.2098 

13 Wetted Perimeter, Pw ft 8,9027412 

14 Hydraulic Radius, r ft 1.4837902 

15 Channel Slope, s ft/ft 0.0663447 

Channel Material Earth 0.02 

Degree of Irregularity Moderate 0.01 

Relative effect of Obstruction Minor 0.013 

Vegetation Low 0,0075 

Degree of Meandering Minor 1 

16 Manning's Roughness Coefficient, n 0,0505 

17 Velocity, V ft/sec 9,8865848 

18 Flow Length, L ft 3934 

19 T, hr 0.1105314 0.1105314 

20 Watershed or Subarea T^ hr 0.2158831 



Graphical Peak Discharge Method 

Technical Release 55 
Urban Hydrology for Small Watersheds 

Project: North Valley Landfill 
By: JAH Date: 2/2/2012 

Location: Clarkston, Cache County, Utah 
Checked: BDM Date: 2/2/2012 

Condition: Existing Comments: 
Final cover - South 

Data 

Drainage Area, Am 

Runoff curve number 

Tc 

Rainfall Distribution 

Pond or Swamp Areas 

mi^ 

CN 

hr 

% of Am 

0.112765625 

85 

0.215883081 

0.0 

Storm #1 Storm #2 Storm #3 

„ Frequency yr 25 

Duration 24-hr 

3 Rainfall, P in 2.95 

4 Initial Abstraction, I3 in 0.352941 

5 Compute Ig/P 0.119641 

Tc hr 0.215883 

6 Unit peak discharge, q^ csm/in 760 

7 Runoff, Q in 1.546327 

8 Pond and Swamp Factor, Fp 1 

9 Peak Discharge ft^/sec 132.5231 
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Executive Secretary 
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Governor 

GARY HERBERT 
Lieutenant Governor 

June 6, 2005 

Mr. Issa A. Hamud 
Environmental Director 
aty of Logan 
450 N. 1000 W. 
Logan, Utah 84321 

Dear Mr. Hamud: 

Subject: Utah/̂ 'ollutant) Dischargê  Elimination System (UPDES) 
Multi-Sector General Permit for Storm Water Discharges Associated with Industrial 
Activity, Coverage No. UtROWnoi/ 

Our office received.your "noticê of intent" (NOI) for Logan Qty Landfill to obtain 
coverage under \th^c^F£)ES Multi-Sector General Permit for Storm Water 
Discharges Asspciated̂ itk̂ ndustrial Activity, General Permit No. UTROOOOOO on 
June 02, 2005. The rw îvt̂  NOI is for the Logan Qty Landfill facility located at, 
Approx. l(fe"NOTth.iObQ>West, Logan Qty, Utah, Cache County. This letter 
confirms your coveragê under the general permit; the permit coverage number for 
th^facility \iŝ 'No. TJTR000703. Please use this number in any future 
corresppndence associated with this project. 

Th^ coverage is effective June 02,2005 and expires at midnight, December 31, 
2007. 

The permit requires a Storm Water Pollution Prevention Plan (SWP3). Maintaining 
a current copy of the SWP3 at the site is a requirement of the permit. Monitoring is 
also required as outlined in appendix U requirements. Please review these 
requirements if you are not familiar with them A copy of the general permit and 
*EP^*^ .requu«ments_ can. he found-on our- w ŝite - at 
http://www.waterquality.utah.pov/updes/stormwater.htin. 

Storm water discharge monitoring report (SWDMR) forms are enclosed for your 
convenience. These forms may be used to record visual and/or analytical 
monitoring results. 

As the agency charged with the administration of issuing UPDES Permits, we are 
continuously looking for ways to inq)rove our quality of service to you. Please take 

288 North 1460 West • PO Box 144870 • Sail Lake City, UT 84114-4870 • phone (801) 538-6146 • fax (801) 538-6016 

T.D.D, (801) 536-4414 • wmi:deq.utah.gov 



Page 2 

a few moments to complete the enclosed questionnaire, and return it in the enclosed, self-addressed, 
A postage paid, envelope. The results will be used to in̂ rove our quality and responsiveness and give us feed 

^ ) back on customer satisfaction. 

If you have any questions conceming this letter or your permit coverage please do not hesitate to contact 
me by phone at (801) 538-9325 or by e-mail at mmgeorge@utah.gov. Thank you. 

Sincerely, 

Mike (̂ ÔTge, environmental Scientist 
Peimits & Q îpliance Section 

Enclosure 

U:\WQ\PERMrrS\Mgeoree\wp\stonii watoNgioup SMogandtylandfilLdoc 

4 
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v) STORMWATER DISCHARGE MONITORING REPORT (SWDMR) 
(For addihonal forms copy ihis form or coniaci the DWQ) 

IDENTIFICATION & LOCATION 

Name Permit No. UTR 

Mailing Address; Location (if different ) 

Monilonng Period: 

From; Monih . Day Year To: Month 

Toial Storm Water Discharge Pouiis, 

Year 

Number assigned to this Discharge Point 
\ 

w INDUSTRY SECTOR(S) / — " 

Industrial Activities or Industry Sector(s) Drained by ihis'^Disch^ge: 
Timber PioducU Facilities 
P a p e r * " ' t A l l i p r f P r A r t i i r K M u n l i f a r h l i i n o N V \ X 

D 
• 
• 
• 
• 

• 
• 
• 

• 
• 

• 

A, 
B 

• D. 

• E. 

F. 
G. 
H . 
I, 
J, 
K. 

L. 
M . 
N , 

O. 
P. 

and Allied Products Manufacruiing' 
Facilities. 
Chemical and Allied Products Manufacruring 
Facilities. 
Asphalt Paving. Robfuig^M^rials.^ahd 
Lubricamt Manufacturing Facilities 
Glass, Clay. Cement, ConCTele\and,Gyp5um 
Product Manufacniiing-^aciliues'//' 
Primary Melals^Facilities, \^\^ 
Metal Mines (Ore Minihg^d'Diessing). 
Coal Mines and^Coal-Mine-RcIaied Facilities. 
Oil or Gas Extracdon^pacilitics. 
Mineral Mining and Proce-ssing Facilities. 
Hizftidpus Waste TTcaonent Storage or 
Disposal Facilities. 
Landftlls and Land Application Sites. 
Automobile Salvage Yards, 
Scrap Recycling and Wasie Recycling 
Facilities. 

Steam Electric Power Geneiaiing FaciClies. 
Motor Freight Transportation Facilities, 
Passenger transportation Facilities. Petroleum 
Bulk Oil/wtions and Tcnninals, the United 

Slates stal Service, oi Railroad 
Transportaiiun Facilities. 
Vehicle Maintenance Areas and Eq\iipmeni 
Cleaning Areas of Water Transportation 
Faciblies. 

• W. 

• 
• 

• 
• 

X 
Y, 

Z. 
AA. 

• AB 

AC. 

• AD 

Ship 01 Boat Building and Repair Yards. 
Vehicle Maintenance Areas. Equipment 
Cleaning Areas or Airport Dcicing Operations 
located at Aii Transportation Facilities. 
Wastewater Treatment Works. 
Food and Kindred Products Facilities. 
Textile Mills, Apparel and other Fabric 
Product Manufacturing Facilities. 
Furniture and Fixture Manufacturing 
Facilities, 
Printing and Publishing Facilities. 
Rubber and Miscellaneous Plastic Product 
Manufacturing Faculties. 
Leather Tanning and Finishing FaciUties. 
Facilities That Manufacture Metal Products 
including Jewelry, SDviiiware and Plated 
Ware, 
Facilities That Manufacture Transportation 
Equipment. Industrial or Commercial 
Machinery-. 
Facilities That Manufacture Electronic and 
Electrical Equipment and Components, 
Photographic and Optical Goods 
Non-ClassiHed Facilities. 

\ 



SIGM TURE 

Name/Tille Principle Executive Officer 
(Typtd or PrinieJj 

I certify under penalry of law that this document and all aiiochrnenis were prepared under my direction or supervision 
in accordance with a system designed lo assure thai qualified personnel properly gathered and evaluated the 
information submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information; the information submitted is, to the best of my knowledge and belief,true, 
accurate, and complete, lam aware lhat there are significant penalties for submitting false information, including the 
possibiliry offine and imprisonment for knowing violations. See 18 U.S.C. 1001 aj\d 33 U.S.C. 1319.. (ptnalnti undtr 
these utaues may include finet up lo J70.000 md or maximum imprijonmeni of bei^^'een 6 ntonihs and5 yeofs.) 

Signature of Principle Executive 
Officer or Authorized Agent 

Commeriis: 

J.J 



VISUAL MONITORING REQUIREMENTS 

Sample and Daro CoUecTipii: E-taminatioru iholl be mode of lampUi colltcltd wiihin iht firil 30 minulei (or as soon iheieaflei ai procrtcol. 

but rioi 10 exceed one hour) of when the runoff or snowmtfi tegini ditcharfing. The examinations shall document 

observations of color, odor, clorily, floailrif solids, senleJ solids, suspended solids, foom, oil sheen, and other 

obvious indicalors of storm woier pollulion. The eiamination must be conducted in a well iir area. No analyricot 

tent ore required lo be performed on the samples. All such samples shall be collected from the discharfe 

resulfingfrom a storm e.\'enl that is greater than Q.t inches in magnitude and that occurs al least 72 hours from 

the previously measurable (greater lhan O.J inch rainfall] storm event. H7i<r< practicable the some individual 

will corryoul ihe collection and examintsiion of diichorges for the life of the permit. 

1. Ideniiricaiion of 

Black Dark Gri^ Medium Grey Light Grey 

Light Brown Tan Yellow Green 

Dark Chocolate Brown Medium Brown 

< < / ' 
Other \ ' \ / / 

'2, Intensity of Color. Very intense Prominent 

Comments: 

Moderately Pefcepiible Hardly perceptible 

Totally Opague Slightly/Translucent Translucent Nearly Transparent Transparent 

Diesel Gasoline Petroleum Solvent Musty 

Rotten Egg Sulfur No Odor Noxious Other _ 

Sewage Chlorine 

Commenis: 



STATE OF UTAH, DEPARTMENT OF ENVIRONMENTAL QUALITY, DIVISION OF WATER QUALITY 
288 Norft 1460 West, P.O. Box 144870. Sah Lake Crty. Utah 84114-4870 (801)538-6146 

^OI Notice of Intent (NOI) for Coverage Under die UPDES General Mtolti-Sector Stonn Water Permit for Discharges Associad 
with Industrial Activity, Pennit No. UTROOOOOO. 

INSTRUCTIONS ON BACK PAOff. 

Submission of this Notice of Intent constitutes notice Oiat the party identifed in Section I of this fonn intends to be aufiurized by a UPDES permit issued for storm water 
discharges associated witti Industrial activity in the State of Utah. Becoming a permittee obligates such discharger to comply with the terms and conditioiis of t̂ re permit A L L 
NECESSARY INFORMATION MUST BE PROVIDED ON THIS FORM. A dlflatnt NOI rinn b imniM fer crastnutitn utivltiti diimrtifait over 5 Km, 

L F A C I L I T Y OPERATOR INFORMATION 

Name: _Ci ty O f Logan 

Address: _4S0 N. 1000 W. 

City. _ L o g a n 

Facility Contact Poson: Îssa A . Hamud 

State: Utah 

Facility Contact Person Title: Environmental Director 

Phone:_(435)716-9753 

Status of Owner/Operator PubUc 

^ Zip: 84321 

/Phone: (435)716-9752 

n . F A C I L I T Y SITE/LOCATION INFORMATION 

Name: _Logan City LandfiU___ 

Address: AppiOX. 100 N . 1400 W . 

Sly. Logan 

Site Contact Person: Issa A . Hamud 

Is the facility located 
on Indian Lands? 

NO 

\ \ \ Slate:'\ Utah 

County: Cache 

_ Zip: 84321 

S:^ude: _ 4 r 4 3 ' 5 4 " _ Longitude: 111°S3'06" *( o ' ^ : SEl /4^S 'Wl/4 Section: Sec31.Sec32 Township: T12N Ranee: R I N 

Phone: f435t 716-9752 

Site OmtactPereon Title; Environmental Director^/ 

m. SITE ACTIVITY INFORMATION 

Name of Municipality whidi Operates the Storm Sewer System: 

Receiving Water Body: Drainage ditch on SOUth side of landfill running parallel to 200 S. 

Eventual receiving water is the Logan River. Yes No 

Is there existing quantitative storm water disdiarge data? 

Is the fecility required to do analytical monitoring? (See pamit conditions Part V, and Sector monitoring requirements.) 

Is the facility required to do visual monitoring? (See permit conditicms near the end of applicable Sector(s); Appendix A to AD) 

Is the facility required to submit monitoring data or retain it on site? (Submit) (Retain on site) 

Is This a New Facility, or is it an Existing Facility? (New) I I (Existing) 

If This is an Existing Facility, and (he Start-up Date was After Oct. 1992, Please Fill in the Start-vp Month: Month (Jan, Feb,, dc): 

• 13 
• 
• 

X 

Year; 

I "rr- or Designated Activity Code: Primary: 4953 2nd: _ _ _ _ _ 

I V r o u Have Other Existing UPDES Permits. Enter Pennit tfs: None 

3rd: 4th; 



I TV. SBCriXDRn)EN X'It'lCAT10N: The General Multi-Sector Pennit covers an mdustiialactivi On 
. be following pages 8ie sedon are listed with a dNcription of flie industrial activity bat is covered by that sector. Please check each sector that covers industrial activities vyfaic 
'Vcur at your site. The sector covered in Appendix AD is Qie catch-all sector and should only be used if posHivety no other sector covers your industrial activî . If you should 

I Itect AD, please call the Storm Wats' Coordinator at DWQ to discuss the need for choosing Sector AD (Non-Classified Facilities). 

• 

4 

A. Timber Products Factlities - establishments [generally classified under Standard Industrial Classification (SIC) Major Group 
24] tiiat are engaged in cutting timber and pû wood, merchant sawmills, lath mills, shingle mills, cooperage stock mills, planing mills, and 
plywood and veneer mills engaged in producing Itmibn and wood basic materials; and establishments engaged in wood preserving or in 
manufacturing finished articles made entirely of wood or related materials, except for wood kitchen cabinet manufacturers (SIC Code 
2434), which are addressed under sector W. 

fTj B. Paper and Allied Products Manufacturing Facilities - facilities engaged in the manufacture of pulps fiom wood and other 
cellulose fibers and from rags; flie manufacture of paper and paperfooard into converted products, such as paper coated ofT die paper 
machine, paper bags, paper boxes and envelopes; and establishments primarily engaged in manu&cturing bags of plastic film and sheet 
These facilifies are commonly identified by Standard Industrial Classification (SIC) Major Ciroup 26. 

I I C. Chemical and Allied Products Manufacturing Facilities - 1) Basic industrial inorganic chemicals (including SIC 281), 2) 
Plastic materials and synthetic resins, syn&etic rubbers, and cellulosic and otiier faumanmade fibers, except glass (including SIC 282), 3) 
Sô > and odier detergents and in producing glycerin fiom vegetable and animal &ts,and pilŝ ŝ ecialty cleaning, polishing, and sanitation 
preparations; sin&ce active preparations used as emulsifies, wetting agaitŝ  and finishiti^agents, including sulfonated oils; and peifimiBs, 
cosmetics, and odier toilet pr̂ arations (including SIC 284), 4) Paints (in paste and ready-mixed form); varnishes; lacquers; enamels and 
shellac; putties, wood fillers, and sealers; paint and varnish removers; paint brush cleaners;,and allied paint products (including SIC 285), 
5) Industrial organic chemicals (including SIC 286), 6) Nitrogenous and phosphatic basic fertilizers, mixed fertilizer, pesticides, and other 
agricultural chemicals (including SIC 287), 7) Industrial and hotisehold adhesives, glues„caulking compounds, sealants, and linoleum, tile, 
and rubber cements from vegetable, animal, or synthetic plastics ma:teria]s; explosiv̂ ;-printing iiik, including gravure ink, screen process 
ink, and lidiographic; miscellaneous chemical preparations, such'as fiatty acids, essential oils, gelatin (excq>t vegetable), sizes, bluing, 
laundry soms, writing and stan̂  pad ink, industrial conq>otmds, such as bdiler and heat insulating con̂ otmds, metal, oil, and water 
treatment conq>ounds, waterproofing coii9)oiuids, and chenucal-siq)plies'̂ for foundries (including facilities with SIC 289), 8) Ink and paints, 
including china painting enamels, india iidc, drawing ink, platinum paints for burnt wood or leather work, paints for china painting, artists' 
Ijjnts and artists' water colors (SIC 3952, limited to tiiose listed; fbr̂ others see sectorY.), 9) Medicinal chemicals and phamoaceutical 

V-jiroducts, including die grading grindjng md milling ofbbtanicals (mcluding SIC 283). 

I I D. Asphalt Paving, Roofing Materials, and Luliricant Manufacturing Facilities - 1) facihties oigaged in manufacturing 
asphalt paving and roofing materials, includiiig diose &cilities commonly identified by Standard Industrial Classification (SIC) codes 2951 
and 2952,2) portable asphalt plant facihties (alsô cpmm ŷ identified by SIC code 2951), 3) fiicilities engaged in manufitctnring 
lubricating oils and greases, including those facilities classified as SIC code 2992. Not covered are: 1) petroleum refining &cilities, 
including those that manu&ctine. asphalt̂ _asphilt products and that are classified as SIC code 2911 (see sector I.), 2) oil recycling 
&cilities (see sector N.), and 3) fats and oilŝ fenddring (see sectorU.). 

I I E. Glass, Oay, Cement, Concrete, and Grypsum Product Manufacturing FaciUties — manufacturing flat, pressed, or blown 
glass or glass containers; manufitctuiing-hyihauhc cement; manufacturing clay products including tile and brick; mami£u;turing of pottery 
and porcelain electrical siq>plies; manufacturing concrete products; manufacturing gypsum products; nonclay refractories; and grinding or 
otherwise treating minerals and eartiis. This section generally includes die following types of manufacturing operations: flat glass, (SIC 
code 3211); glass containers, (SIC code 3221); pressed and blown glass, not ebev̂ ere classified, (SIC code 3229); glass products made of 
purchased glass (SIC code 3231) where material handling equipment or activities, raw materials, intermediate products, final products, 
waste materials, by-products, or industrial machinery are exposed to storm water; hydraulic cement, (SIC code 3241); brick and structural 
clay tile, (SIC code 3251); ceramic wall and floor tile, (SIC code 3253); clay refractories, (SIC code 3255); structural clay products not 
else\s1iere classified (SIC code 3259); vitreous china plumbing fixtures, and china and earthen ware fittings and bathroom accessories (SIC 
code 3261); vitreous china table and kitchen articles (SIC code 3262); fine earthenware table and kitchen articles (SIC code 3263); 
porcelain electrical supplies, (SIC code 3264); pottery products, (SIC code 3269); concrete block and brick, (SIC code 3271); concrete 
products, except block and brick (SIC code 3272); ready-mix concrete, (SIC code 3273); lime (SIC code 3274); gypsum products, (SIC 
code 3275); cut stone and stone products (SIC code 3281); abrasive products (SIC code 3291); asbestos prochicts (SIC code 3292); 
minerals and earths, ground or otherwise treated, (SIC code 3295); mineral wool (SIC code 3296); nonclay refractories, (SIC code 3297); 
and nonmetallic mineral products not elsewhere classified (SIC code 3299. 

F. Primary Metals Facilities - coking operations, sintering plants, blast furnaces, smelting operations, rolling mills, casting 
'-̂ .fierations, heat treating, extruding, drawing, or forging of all types of ferrous and nonferrous metals, scrap, and ore. Coverage includes die 
following types of facilities: I) Steel works, blast furnaces, and rolling and finishing mills including: steel wiredrawing and steel nails and 
spikes; cold-rolled steel sheet, strip, and bars; and steel pipes and tubes (SIC code 331), 2) fron and steel foimdries, including: gray and 
ductile iron, malleable iron, steel investment, and steel foundries not elsewhere classified (SIC code 332), 3) Primary smelting and refining 
of nonferrous metals, including: primary smelting and refining of copper, and primary production of aluminum (SIC code 333), 4) 



Secondary smelting and refining of nonferrous metals (SIC code 334), 5) Rolling, drawing, and extruding of nonfenous metals, including: 
rolling, drawing, and extruding of copper; rolling, drawing, and extruding of nonferrous metals, except copper and aluminum; and drawing 
and insulating of nonferrous wire (SIC code 335), 6) Nonferrotis foundries (castings), including: aluminum die-castings, nonferrous die-
'Vistiiigs, except aluminum, aluminum foundries, copper fbtmdries, and nonferrous foundries, except copper and aluminum (SIC code 336), 

Miscellaneous primary metal products, not elsewhere classified, including: metal heat treating, and primary metal products, not 
elsewhere classified (SIC code 339). 

I G. Metal Mines (Ore Mining and Dressing) — active and inactive metal mining and ore dressing fricilities [Standard Industrial 
Classification (SIC) Major Group 10] if the storm water has come into contact with, or is contaminated by, any ov^urden, raw material, 
intermediate product, finished product, byproduct, or waste product located on the site of tiie operation. SIC Major Group 10 includes 
establishments primarily engaged in mining, developing mines, or exploring for metallic minerals (ores) and also includes all ore dressing 
and beneficiating operations, whedier performed at mills operated in conjunction with die mines served or at mills, such as custom mills, 
operated separately. For the purposes of this part of the permit, the term "inetal mining" includes all ore mining and/or dressing and 
beneficiating operations, whether performed at mills operated in conjtmction widi the mines served or at miUs, such as custom noills, 
operated separately. All storm water discharges from inactive metal mining facilities and the storm water discharges from the following 
areas of active, and ten̂ orarily inactive, metal mining facilities are the only discharges covered by tiiis section of the permit topsoil piles; 
of&ite haul/access roads if off active area; onsite haul roads if not constructed of waste rock or if spent ore and mine water is not used for 
dust control; runoff from tailings dams/dikes ^en not constructed of waste rock/tailings and'no process fluids are present; concentration 
building, if no contact with material pfles; miU site, if no contact witii material piles; chemical storage area; docking &cility, if no excessive 
coittact with waste product; explosive storage; reclaimed areas released from reclamation bonds prior to Decewber 17,1990; and 
partially/inadequately reclaimed areas or areas not released fiom reclamation bonds. Not covered tuepl) active metal mining fiicilities diat 
are subject to the effluent limitation guidelines for the Ore Mining and Dressing Point Source Point Source Category (40 CFR Part 440). 
Coverage tmder diis permit does not include adit drainage or contaminated.springs or seepŝ at̂ aî ve facihties, tetq>orarily inactive 
facilities, or inactive facilities. Also see pemiit conditions. Limitations on Coverage, Part J.B.3.2) Storm water discharges associated with 
an industrial activity diat the Executive Secretary has determined to b«C .̂inay reasonably'be expected to be, contributing to a violation of t 
water quality standard, 3) Storm water discharges associated widi.indiistrial activity.from inactive minniE operations occurring on Federal 
lands where an operator cannot be identified. ^- ^ 

H. Coal Mines and Coal Mine-Related Facilities^ coal min^-related areas (SIC Major Group 12) if they are not subject 
^flluent limitations guidelines under 40 CFR Part 434. Not̂ vered'are: inactive miiting activities occurring on Federal lands where 

,_^operator cannot be identified. '̂̂ ""̂ - -̂  \ \ ^ \ 

I I I. Oil and Gas Extraction Facilities - oO and̂ gas feciUties listed under Standard Industrial Classification (SIC) Major Group 13 
which are required to be permitted under UAC::F317ĵ 3̂ (2)(a)3̂ T}3tst include oil and gas exploration, production, processing, or 
treatment operations, or transmission facilities ̂ tiSat-discharge storm water contaminated by contact with or diat has come into contact with 
any overburden raw material, intermediate products, finished products, by-products or waste products located 

on die site of such operations." ̂ mdiistries in SIC Major Groî  13 include the extraction and production of crude oil, natural ^ oil sands 
and shale; the production of hydrocarbonliquidŝ and natural gas fiom coal; and associated oil field service, sapply and repak industries. 
Ihis section also covers petroleum refineries/listed under SIC code 2911. ContaminatBd stoim water discharges from petroleum refining or 
drilling operations that are subject to nationally established BAT or BPT guidelines found at 40 CFR 419 and 435 respectively are not 
included. [Note that areas eligible for coverage at petroleum refineries will be very limited because die term "contaminated nmofÊ " as 
defined under 40 CFR 419.11, includes "... runofi'î ch comes into contact with any raw material, intermediate product, finished product, 
by-product or waste product located on petroleum refineiy property." Areas at petroleum refineries ^uch may be eligible for permit 
coverage, provided discharges from these areas are not co-mingled with "contaminated runoff" include: vehicle and equipment storage, 
maintenance and refueling areas. Most areas at refineries will not be eligible for coverage inchiding: raw material, intermediate product, 
by-product, waste material, chemical, and material storage areas; loading and unloading areas; transmission pipelines, and, processing 
areas.] Not covered are: inactive oil and gas operations occiuring on Federal lands where an operator cannot be identified are not covered 
by this permit 

J. Mineral Mining and Processing Facilities — active and inactive mineral mining and processing facilities (generally identified 
by Standard Industrial Classification (SIC) Major Group 14). Not covered are: 1) facilities associated with industrial activity which are 
subject to an existing efEluent limitation guideline (̂ 0 CFR Part 436), 2) inactive mineral mining activities occurring on Federal lands 
ŷ ere an operator cannot be identified are not eligible for coverage under this permit 

I ] K. Hazardous Waste Treatment Storage or Disposal Facilities - facilities diat treat, store, or dispose of hazardous wastes, 
/ juding diose that are operating under interim status or a permit under subtitle C of RCRA [Disposal facilities diat have been properly 

-^«,^ed and capped, and have no significant materials exposed to storm water, are considered inactive and do not require permits {UAC 
R317-8-3.8(6)(c)).] 

I ^ I L. Landfills and Land Application Sites - waste disposal at landfills, land application sites, and open dun̂ s that receive or have 
received industrial wastes. Open dumps are solid waste disposal units diat are not in con̂ liance with Sate/Federal criteria established under 
RCRA Subtifle D. Not covered are: inactive landfills, lanri armlirfltion sitM otwt nt»n <^/.™>^—'—<•—J.-J--



operator cannot be identified 

M. Aatomohile Salvage Yards - fecilities engaged in dismantling or wrecking used motor vehicles for parts recycling or resale 
\ d for scrap (SIC Code 5015). 

N. Scrap Recycling and Waste Recycling Facilities - facilities that are engaged in the processing, reclaiming and wholesale 
distribution of scrap and waste materials such as ferrous and nonfenous metals, paper, plastic, cardboard, glass, animal hides (tiiese types 
of activities are typically identified as SIC code 5093). Facilities that are engaged in reclaiming and recycling liquid wastes such as used 
oil, antifreeze, mineral spirits, and industrial solvents (also identified as-SIC code 5093) are also covered imder tiiis section. Separate 
permit requirements have been established for recycling facihties that only receive source-separated recyclable materials primarily from 
non-industrial and residential sources (also identified as SIC 5093) (e.g., common consumer products including paper, newspaper, glass, 
cardboard, plastic containers, aluminum and tin cans). This includes recycling facilities commonly referred to as material recovery 
fecilities (MRF). 

• O. Steam Electric Power Generating Facilities - steam electric power generating facihties, including coal handling areas. Non-
storm water discharges subject to effhient limitations guidelines are not covered by this permit Storm water discharges from coal pile 
runoff subject to numeric limitations are eligible for coverage under tiiis permit, but are subject to the limitations established by 40 CFR 
423. Not covered are: ancillary facihties such as fleet centers, gas turbine stations, and subistations diat are not contiguous to a steam 
electric power generating fificility are not covered by this permit Heat capture co-generation facihties are not covered by diis permit; 
however, dual fuel co-generation facilities are included. / / / y 

n \\/./ A 
I I p. Vehicle Maintenance or Equipment Oeaning areas at Motor Freight Transportation Facilities, Passenger 
Transportation FaciUties, Petroleum Bulk Oil Stations and Temdnals,.the United Stat^ Postal Service, or Railroad 
Transportation FaciUties — groimd transportation &cilitie8 and rail transportation facihties (generaUy identified by Standard Industrial 
Classification (SIC) codes 40,41,42,43, and 5171), diat have vehicle tmd equipment maintenance shops (vehicle and equipment 
rehabilitation, mechanical rqiairs, painting, fueling and lubrication)̂ am̂ /OT eqiupinent cle^^ operations are eUgible for coverage under 
diis sectioiL Also covered under diis section are &cihties found under SlC-code 4221.-4225 (pubhc warehousing and storage) that do not 
have vehicle and equipment maintenance shops and/or equipment deaiiing operations but have areas (exclusive of access roads and rail 
lines) where material Iianflling equipment or activities, raw inaterial̂ intermediate products, final products, waste materials, by-firoducts or 
'̂ ŝtrial machinery are e:q>osed to storm water. V / N ^ \̂̂ > 

Q. Vehicle Maintenance Areas and EqniprnentjCIeuiiiig Areas of Water Transportation FaciUties - water transportation 
fiidUties that liave vehicle (vessel) maintenance shops'and/or eqtiipment cleaning operations. The water transportation industry includes 
fidlities engaged in foreign or domestic transport of freight or p̂ sengeis in deq} sea or inland waters; marine cargo handling opoations; 
ferry operations; towing and tugboat scrvices;̂ îd̂ iarinas (facilities commonly identified by SIC code Major Group 44). 

•
\\ //^-^^ ' 

R. Ship or Boat BuQding and Repair̂  Yards - fecilities engaged in ship building and repairing and boat building and repairing 

(SIC code 373). ^/"^' 

S. Vehicle Maintenance Areas, Equipment Cleaning Areas or Airport Deldng Operations located at Air Transportation 
Facilities - establishments and/or fecilities including airports, air tetminais, air carriers, flying fields, and establishments engaged in 
servicing or nmintaining airports and/orairdafi (generally classified under Standard Industrial Classification (SIQ code 45) which have 
vehicle maintenance shops, material haniTling facilities, equipment cleaning operations or airport and/or aircraft deicing/anti-icing 
operations. For the purpose of this permit fl>e term "deicing" is defined as the process to remove fiost snow, or ice and "anti-icing" is die 
process which prevents the accumulation of frost, snow, or ice. Only diose portions of the facihty or establishment diat are either involved 
in vehicle maintenance (including vehicle rehabilitation, mechanical repairs, pamting, fueling, and liibrication), equq>ment cleaning 
operations, or deicing/anti-icing operations are addressed under this section. 

\ I T. Wastewater Treatment Works - treatment works treating domestic sewage or any other sewage sludge or wastewater 
treatment device or system, used in the storage, treatment, recycling, and reclamation of municipal or domestic sewage, including lands 
dedicated to the disposal of sewage sludge that are located within the confines of fhe facihty with a design flow of 1.0 MGD or more, or 
required to have an approved pretreatment program imder 40 CFR Part 403. 

4 
• U. Food and Kindred Products Faculties - food and kindred products processing feciUties (commonly identified by Standard 
Industrial Classification (SIC) code 20), including: meat products; dairy products; canned, frozen and preserved fiuits, vegetables, and food 
specialties; grain miU products; bakery products; sugar and confectionery products; fats and oils; beverages; and miscellaneous food 
j 'parations and kindred products and tobacco products manufacturing (SIC Code 21), except for storm water discharges identified under 

.,1 ..agraph 1.B3. where industrial plant yards; material handling sites; refuse sites; sites used for appUcation or disposal of process 
wastewaters; sites used for storage and maintenance of material handling equipment; sites used for residential treatment, storage, or 
disposal; shippmg and receiving areas; manufitcturing buildings; and storage areas for raw material and intermediate and finished products 
are eiqiosed to storm water and areas where industrial activity has taken place in die past and significant materials remain. For the purposes 
of diis paragraph, material TinnHlmg activities include the storage, loading, and unloading, taansportation, or conveyance of any ra^ 
material, intermediate product, finished product bv-t»roduct or wa.«!te mndiirt 



Q V. Textile MiUs, Apparel and other Fabric Product Manufacturing FaciUties - Textile Mill Products, of and regarding 
,&cilities and establishments engaged in the preparation of fiber iuid subsequent mantdacturing of yam, diread, braids, twine, and cordage, 
\e manufacturing of broad woven fabrics, narrow woven febrics, knit fabrics, and carpets and rogs from yam; proc^es involved in die 

_^eiiig and finishing of fibers, yam fabrics, and knit apparel; the integrated manufrusturing of knit apparel and other finished articles of 
yam; die manufacturing of feh goods (wool), lace gootls, nonwoven fabrics; miscellaneous textiles, and other apparel products (generally 
described by SIC codes 22 and 23). This section also covers fecilities engaged in manufacturing finished leadier and artificial leather 
products (SIC 31, except 3111). 

EZI W. Furniture and Fixture Manufacturing FaciUties - facihties involved in the manu&cturing of: wood kitchen cabinets 
(generaUy described by SIC code 2434); household furniture (generaUy described by SIC code 251); office finniture (genendly described 
by SIC code 252); pubhc buildmgs and related fianiture (generaUy described by SIC code 253); partitions, shelving, lockers, and office anc 
store fixtures (generaUy described by SIC code 254); and misceUaneous fiimiture and fixtures (generally described by SIC code 259). 

I—1 X. Printing and PubltsUng Faculties - newspaper, periodical, and book publishing or pubUshmg and printing (SIC Codes 
2711-2731); book printing (SIC Code 2732); misceUaneous pubUshing (SIC Code 2741); commercial printing, Uthographic (SIC Code 
2752); commercial printing, gravure (SIC Code 2754); commercial printing, not elsewhere classified (SIC Code 2759); manifold business 
forms, greeting cards, bankbooks, looseleaf binders and devices, bookbinding and related work, and typesetting (SIC Codes 2761-2791); 
and, plate making and related services (SIC Code 2796). / y ' ^ 

I I Y. Rubber and MisceUaneous Plastic Product Manufactiuing FaciUtieŝ rubber and miscellaneous plastic products 
manufacturing fecihties (SIC major groiqi 30) and misceUaneous manufecturing industiieŝ .'̂ cept jewelry, silverware, and plated ware 
(SIC major group 39, except 391). 

Z. Leather Tanning and Finishing FaciUties — leather tanning,.curryiQg and finisliiTig (commonly identified by Standard 
Industrial Classification (SIQ code 3111). Discharges from feciUties^iat make fertilizu- solely from leadier scraps and leather dust are also 
covered under diis section. '\ \ J J 

n \ \'-^ " 
I I AA. FaciUties That Manufacture Metal ProductsJiicludiiig,̂ ê elry, SUverware and Plated Ware - fabncated metals 
'̂ |ustry listed below, except for electrical related industries: fabricated mctel products, except machinery and transportation equipment 
JC 34, and jewelry, sUverware, and plated ware (SIC Code 391). \ \ 

I I AB. Faculties That Manufacture Transportation Equipment, Industrial or Commercial Machinery - transportation 
equq>ment industrial or commercial machini^mmi&ctur^ fecihties (commonly described by SIC Major Group 35 excqit SIC 357, and 
SIC Major Qroiq) 37. except SIC 373). Common activitiesjnchide: industrial plant yards; material handling sites; reftise sites; sites used 
for appUcation or disposal of process wastewatei8;'sitraused for storage and maintenance of material Imtidling equqnnent sites used for 
residual treatment storage, or disppsal;.shipping and receiving areas; manu&cturing buUdings; storage areas fbr raw material and 
intermediate and finished products; and, areas tvhere industrial activity has taken place in die past and significant materials rranain and are 
exposed to storm water. y ̂  . - - ^ ^ 

I I AC FaciUties That Manufacturê Electronic and Electrical Equipment and Components, Photographic and Optical Goods 
- faciUties that manufacture: electronic tmd odier electrical equipment and cou^nents, except conputer equipment (SIC major group 
36);measuring, analyzing, and controlling instruments; photographic, medical and optical goods; watches and clocks (SIC major groiqi 38) 
and conqniter and office equq>ment (SIC code 357). 

• AD. Non-Classified FaciUties -faciUties diat meet the definition of storm water associated with industrial activity {UACR317-8-
3.8(6)(c) & (d), except for construction activities as defined under UACR317-8-3.8(6)(d)10,)h\A, can not be classified m another industrial 
sector (i.e., sectors A to AC), and are not excluded from permit coverage elsewhere in diis permit; or, die Executive Secretary has 
designated as needing a storm water permit under UACR317-8-3.8(l)(a)5. Should conditions at a fecility covered by this section change 
and industrial activities in another section(s) contained in sectors A to AC apply, the facihty shaU comply with any and aU î pUcable 
monitoring and poUution prevention plan requirements of the other section(s) in addition to those contained m this section The monitoring 
and poUution prevention plan terms and conditions of diis permit are additive for industrial activities being conducted at the same industrial 
feciUty (co-located industrial activities). The operator of &e facility shaU determine which monitoring and poUution prevention plan 
5ection(s) of fliis permit (if any) are appUcable to the faciUty. 



V . CERTIFICATION: I certify under penahy of law that this document and aO attachments were prepared under my direction or supovisionî  
';»stem designed to assure that qualified personnel property either and evaluate the informatian submitted. Based on my inquiry of the person or persons who manage the 

t IistBin, or titose perrons directly responsible for gathoing flie informatbn, tbt infomuitian submitted is, to the best of my knowledge and belief; true, accurate, and complete. 
^ awaie that there aro significant penalties for submitting false information, including the possibility of fine and imprisonment for knowing violations. 

Print Name: 

Amount of Permh Fee Enclosed: $_ 

W H O M U S T FILE A NOTICE OF INTENT (NOI) F O R M 
V 

State law at UAC R317-8-3.8 prohibits point source discharges ofstorm water associated with iridustrial activity to a water bodyOes) of fiie State widioul 
a IJtah Pollutant Discharge Elimination System (UPDES) permiL The operator of an industrial activity that has'such a stoim water discharge must 
submit a NOI to obtam coverage under die UPDES Multi-Sector Storm Water General Permit If you have questions about whetha- you need a permit 
under the UPDES Storm Water program, contact (801) 538-6146, /'\ \ / ' 
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CITY U N I T E D I N S E R V I C E 

Annual SWPPP Review Form 

Review Date: 

Reviewers: 
Print Signature 

Review Checklist 
1. Facility general information and SWPPP team information is current 
and accurate 

• • 
Y N 

• 
N / A 

2. Site map is current and accurate • • 
Y N 

• 
N / A 

3. Significant material inventory is current and accurate • • 
Y N 

• 
N / A 

4. New exposures, processes and related controls have been documented • • 
Y N 

• 
N/A 

5. Spills have been recorded and reported as appropriate • • 
Y N 

• 
N / A 

6. Records of routine preventative maintenance, housekeeping, and em­
ployee training are available in the SWPPP file • • 

Y N 
• 

N / A 

7. Comprehensive site inspections have been completed, certified, and 
filed in the SWPPP file 

• • 
Y N 

• 
N/A 

8. Corrective actions noted in the inspection reports have been completed • • 
Y N 

• 
N/A 

9. Certified Storm Water Operator is current • • 
Y N 

• 
N / A 

10. Permit renewal request has been processed • • 
Y N 

• 
N/A 

11. SWPPP has been reviewed and signed by the Certified Storm Water 
Operator and the Permittee or designated representative • • 

Y N 
• 

N/A 

Additional Comments 



cm' U N I T E D I N S E R V I C E 

STORM WATER 
WEEKLY INSPECTION REPORT 

Date: Time: 

Weather Condition: Date of Last Storm Event: 

Precipitation: 

Location Discharge Sampled 
Freeboard 

(e.g. inches) Observations/Comments 

Cement Catch Basin 
PDP#4 

• • 
Y N 

• • 
Y N 

West Ditch 
PDP#3 

• • 
Y N 

• • 
Y N 

Retention Pond 1 • • 
Y N 

• • 
Y N 

Retention Pond 2 • • 
Y N 

• • 
Y N 

Retention Pond 3 • • 
Y N 

• • 
Y N 

Retention Pond 4 • • 
Y N 

• • 
Y N 

Retention Pond 6 • • 
Y N 

• • 
Y N 

Retention Pond 7 • • 
Y N 

• • 
Y N 

Retention Pond 8 • • 
Y N 

• • 
Y N 

Other • • 
Y N 

• • 
Y N 

Other • • 
Y N 

• • 
Y N 

Other • • 
Y N 

• • 
Y N 

Other • • 
Y N 

• • 
Y N 

Other • • 
Y N 

• • 
Y N 

Other • • 
Y N 

• • 
Y N 

Other • • 
Y N 

• • 
Y N 

Other • • 
Y N 

• • 
Y N 

Page 1 of2 



STORM WATER 
cirV u , . rr.v, c; WEEKLY INSPECTION REPORT 

Erosion: Y N 

Location of Erosion: 

Standing Water: y N 

Location of Standing Watery 

Notes: 

Inspector Date Time 

Page 2 of2 



STORM WATER DISCHARGE MONITORING REPORT (SWDMR) 
(For additional forms copy this form or contact the DWQ) 

IDENTIFICATION & LOCATION 

Name Permit No, UTR 

Mailing Address: Location (if different) 

Monitoring Period: 

From: Month Day. Year To: Month . Day. Year 

Total Storm Water Discharge Points, Number assigned to this Discharge Point_ 

INDUSTRY SECTOR(S) 

Industrial Activities or Industry Sector(s) Drained by this Discharge: 
A, Timber Products Facilities 
B, Paper and Allied Products Manufacturing 

Facilities, • R. 
C, Chemical and A l l i e d Products • S, 

Manufacturing Facilities. 
D, Asphalt Paving, Roofing Materials, and 

Lubricant Manufacturing Facilities. 
E, Glass,Clay, Cement, Concrete, and Gypsum • T, 

Product Manufacturing Facilities. • U, 

F, Primary Metals Facilities. • V. 
G, Metal Mines (Ore Mining and Dressing), 
H, Coal Mines and Coal Mine-Related • W, 

Facilities, 
I, Oil or Gas Extraction Facilities, • X. 
J, Mineral Mining and Processing Facilities, • Y. 
K, Hazardous Waste Treatment Storage or 

Disposal Facilities. • Z, 
L. Landfills and Land Application Sites, • A A , 
M . Automobile Salvage Yards, 
N, Scrap Recycling and Waste Recycling 

Facilities. • AB. 
O, Steam Electric Power Generating Facilities, 
P. Motor Freight Transportation Facilities, 

Passenger Transportation Facilities, • AC, 
Petroleum Bulk Oil Stations and Terminals, 
the United States Postal Service, or Railroad 
Transportation Facilities, • AD, 

Q, Vehicle Maintenance Areas and Equipment 

Cleaning Areas of Water Transportation 
Facilities, 
Ship or Boat Building and Repair Yards, 
Vehicle Maintenance Areas, Equipment 
Cleaning Areas or Airport Deicing 
Operations located at Air Transportation 
Facilities, 
Wastewater Treatment Works. 
Food and Kindred Products Facilities, 
Textile Mills, Apparel and other Fabric 
Product Manufacturing Facilities. 
Furniture and Fixture Manufacturing 
Facilities, 
Printing and Publishing Facilities. 
Rubber and Miscellaneous Plastic Product 
Manufacturing Facilities, 
Leather Tanning and Finishing Facilities, 
Facilities That Manufacture Metal Products 
including Jewelry, Silverware and Plated 
Ware, 
Facilities That Manufacture Transportation 
Equipment, Industrial or Commercial 
Machinery, 
Facilities That Manufacture Electronic and 
Electrical Equipment and Components, 
Photographic and Optical Goods. 
Non-Classified Facilities, 



ANALYTICAL MONITORING DATA (For sectors where it is required) 

Storm Event: samples shall be collected pom the discharge resulting from a storm event that is greater than 0.1 inches in magnitude and thai occurs 
at least 72 hours from the previously measurable (greater than 0.1 inch rainfall) storm event. Tliis data must be submitted to the Division 
of Water Quality. 

Date of Storm Event Month Day Year 

Duration of Storm Event Hours 

Rain Fall Measurement Inches 

Time Elapsed Between Recorded & Previous Storm Event Days 

Estimated Total Volume of Discharge (include uniis: gal., ft', etc.) 

Please check if there has been no discharge of Storm Water during t 
(If none please explain in comment section) 

lis reporting period. • No Discharge 

Sample Type: Data shall be reported Jor a grab sample taken during the first lliirly minutes of the discharge. If the collection of a grab sample during 
the first thirty minutes is impracticable, a grab sample can be taken during the first hour of the discharge, and the discharger shall submit 
with the monitoring report a description of why a grab sample during the first thirty minutes was impracticable. 

Parameter Effluent Limit 
{if Applicable) 

Concentration 
(Concentration quantity, for example -14.2) 

Units 

(E.xample - mg/L) 



SIGNATURE 

Name/Title Principle Executive Officer 
(Typed or Printed) 

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision 
in accordance with a system designed to assure that qualified personnel properly gathered and evaluated the 
information submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete. 1 am aware that there are significant penalties for submitting false information, including 
the possibility offine and imprisonment for knowing violations. See 18 U.S.C. 1001 and 33 U.S.C. 1319. (penalties under 
these statues may include fines up to $10,000 and or maximum imprisonment of between 6 months and 5 years.) 

Signature of Principle Executive Date 
Officer or Authorized Agent 

Comments: 



INFORMATION 

Adverse Weather Waiver. When a discharger is 
unable to collect samples within a specified sampling 
period due to adverse climatic conditions, the 
discharger shall collect a substitute sample from a 
separate qualifying event in the next period and 
submit the data along with data for the routine sample 
in that period. Adverse weather conditions that may 
prohibit the collection of samples include weather 
conditions that create dangerous conditions for 
personnel (such as local flooding, high winds, 
hurricanes, tornadoes, electrical storms, etc.) or 
otherwise moke the collection of a sample 
impracticable (drought, extended frozen conditions, 
etc.). 

Exemption to Monitoring Requirements. (Does not 
apply to sector S or any Visual Monitoring 
Requirements.) As an alternative to monitoring an 
outfall, an annual certification may be made that 
material handling equipment or activities; raw or 
waste materials; intermediate, final, or by-products; 
industrial machinery or operations; and significant 
materials from past industrial activity that are located 
in areas of the facility within the drainage area of the 
outfall are not presently exposed to storm water and 
will not be exposed to storm waterfor the certification 
period. Such certification must be retained in the 
storm water pollution prevention plan, and submitted 
to the DWQ in accordance with Part V. B of the permit. 
In the case of certifying that a pollutant is not present, 
the permittee must submit the certification along with 
the monitoring reports required under reporting 
requirements in the sector. If the permittee cannot 
certify for an entire period, they must submit the date 
exposure was eliminated and any monitoring required 
up until that date. This certification option is not 
applicable to compliance monitoring requirements 
associated with effluent limitations. 

required for each storm event sampled. 

How to Report. A separate SWDMR form is required 
for each storm event and for each outfall sampled. 
SWDMRs must be signed and mailed to the Division of 
Water Quality, and must be postmarked by the date 
specified under Monitoring Periods and Reporting 
Deadlines. The permittee should retain a copy. The 
address and phone number for questions or to mail the 
SWDMR is: 

Department of Environmental Quality 
Division of Water Quality 
Attention Storm Water Coordinator 
POBox 144870 

Salt Lake City, UT 84114-4870 

(801) 538-6146 

Substantially Identical Discharges. If there is reason 
to believe that the discharges from two or more 
outfalls are substantially identical, one of the outfalls 
may be monitored and that data submitted for all 
substantially identical outfalls. A description of the 
location of the outfalls, an explanation of why the 
outfalls have substantially identical discharges, and 
the size of the drainage area and runoff coefficient 
must be submitted as an attachment to the SWDMR. 

When to Monitor and Report. Samples must be 
collected and analyzed at least once during each 
three month monitoring period. Monitoring results 
must be submitted annually. See Reporting for dates. 

More Frequent Monitoring. If sampling is conducted 
more frequently than semi-annually, all sampling 
results must be submitted. A separate SWDMR is 



VISUAL MONITORING REQUIREMENTS 

Sample and Data Collection: Examinations shall be made of samples collected within the first 30 minutes (or as soon thereafter as practical, but not 
to exceed one hour) of when Ihe runoff or snowmelt begins discharging. Pie examinations shall document observations 
of color, odor, clarity, floating solids, settled solids, suspended solids, foam, oil sheen, and other obvious indicators 
ofstorm water pollution. Tlie examination must be conducted in a well lit area. No analytical tests are required to 
be performed on the samples. All such samples shall be collected from the discharge resulting fi om a storm event that 
is greater than ft / inches in magnitude and that occurs at least 72 hours from the previously measurable (greater than 
0.1 inch rainfall) storm event. Where practicable the same individual will carry out the collection and examination of 
discharges for the life of the permit. 

COt biR (Circle me ones that ajc^^ 

/ , Identification of Color. 

Black Dark Grey Medium Grey Light Grey Dark Chocolate Brown Medium Brown 

Light Brown Tan Yellow Green Other 

2. Intensity of Color. Very intense Prominent Moderately Perceptible Hardly Perceptible 

Comments: 

CLARITY (Circle the right one): 

Totally Opague Slightly Translucent Translucent Nearly Transparent Transparent 

ODOR (Cin 

Diesel Gasoline Petroleum Solvent Musty Sewage 

Rotten Egg Sulfur No Odor Noxious Other 

Chlorine 

Comments: 



^LIDS 

Floating Solids: (Description) 

Suspended and Settled Solids: (Description) 

FOAM, OIL siimiW9ttKlHBBm)nvi0Ui 
%RS OFPOLLUTIO\ 



C I T Y U N I T E D IN S E R V I C E 
Storm Water Preventative Maintenance and 

Reparation Report 

Date: 

Repair Type 

• Erosion 

• Leachate Seep 

• Retention/Detention Pond Breach 

• Ditch Building/Dredging 

• Sediment Control/Silt Fencing 

• Other 

Action Log 

Signature 



Pavement Sweeping Log 

Assignment: The Landfill pavement areas should be swept using the Bobcat sweeper attachment 
as thoroughly as possible of all dirt & debris as necessary for both storm water pollution 
prevention and air quality maintenance. Make sure each sweeping is recorded on this report. 



Appendix I 



State of Utah 

Department of 
Environmental Quality 

Dianne R, Nielson, Ph,D, 
Executive Director 

DIVISION OF AIR QUALITY 
Richard W. Sprott 

Director 

JON M, HUNTSMAN, JR, 
Governor 

GARY HERBERT 
Lieutenant CoverTtor 

Site ID: 12902 

Title V Operating Permit 

PERMIT NUMBER: 500103001 
DATE OF PERMIT: February 23, 2005 
Date of Last Revision: February 23,2005 

This Operating Pennit is issued to, and applies to the following: 

Name of Permittee: 

City of Logan 
950 W 600 N 
Logan, UT 84321 

SIC code: 4953 

Permitted Location 

vLogan City Landfill 
. Logan City Environmental Dept 
\4S6'I^ 1000 W 

\ Logan, UT 84321 

ABSTRACT 

The City of Logan operates the Logan City Landfill, a municipal solid waste (MSW) landfill source 
located in Cache County;'Utah.'The^facility accepts municipal and commercial waste. Logan City 
Landfill is a Title V source-becausej4^ 60 Subpart WWW and the Utah State Plan for MSW landfills 
(Subpart Cc) have required all landfills over 2.5 million megagrams to submit a Title V application. 
Logan City Landfili is subjecttg,40 CFR 60, Subpart A - General Provisions and to Subpart Cc -
Emission Guidelines and Compliance Times for Municipal Solid Waste Landfills. Logan City Landflll is 
also subject to Subpart M of the National Emission Standards for Hazardous Air Pollutants (NESHAP) -
National Emission Standards for Asbestos: Standards for Active Waste Disposal Sites (40 CFR 61.154) as 
well as to Subpart A - General Provisions of the National Emission Standards for Hazardous Air 
Pollutants (NESHAP). 

UTAH AIR QUALITY BOARD 

By: Prepared By: 

Richard W. Sprott, Executive Secretary James Chapman 

ISO North 1950 West • PO Box 144820 • Salt Lake City, UT 84114-4820 • phone (801) 536-4000 • fax (801) 536-4099 
T,D,D, (80!) 536-4414 • www.deq.ulah.gov iMi! 

YJhcrc ideas connixt" 



Operating Permit History 

2/23/2005 - Permit issued Action initiated by an initial 
operating permit application 
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LL. COMPLL\NCE CERTIFICATION ,̂ 3 
l.M. PERMIT SHIELD 4 
I.N. EMERGENCY PROVISION .J.̂ '.. .<>. 4 
LO. OPERATIONAL FLEXIBILITY 5 
l.P. OFF-PERMIT CHANGES .J^J. 5 
I.Q. ADMINISTRATIVE PERMIT AMENDMENTS .̂ ..̂  .\.-̂ ..<̂ .̂/. 5 
I.R. PERMIT MODIFICATIONS .\..>.̂ . 5 
I.S. RECORDS AND REPORTING ;P̂ 7...̂ .̂ >. 5 
I.T. REOPENING FOR CAUSE ^J....^.^....^:^4^'^ 7 
I. U. INVENTORY REQUIREMENTS -/./.. 7 

SECTION II: SPECIAL PROVISIONS 8 
II. A. EMISSION UNIT(S) PERMITTED TO DISCHARGE AIR CONTAMINANTS 8 
II.B. REQUIREMENTS AND LIMITATIONS .W^! .̂....̂ '.̂  8 

1I.B.1 Conditions on permitted'source rSourcê wide) 8 
II.B,2 Conditions on Logan City Landfill ( Landfill) 9 

ll.C. EMISSIONS TRADING..../::^ 20 
II .D. ALTERNATIVE OPERATn̂ G~SCTN/kRios-.\ 21 

SECTION in: PERMIT SHIELD.\...Z<r.>.I:;r;..'. 21 
SECTION rV: ACID RAIN PROVISIONS 21 
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V 



'EJITICAI ANGLE TO OBSERVATION 

EPA METHOD 9 (40 CFR 60 - Appendix A) 
VISIBLE EMISSION OBSERVATION FORM 

COMPANY NAME 

LOCATION 

LOCATION 

CITY 

PROCESS EQUIPMENT 

STATE 

UhiA 

CONTROL EOUIPMEMT 

DESCRIBE EMISSlOtt POINT 

ZIP 

OPERATING MODE 

OPERftTlNG MODE 

HEIGHT OF EMISSION POINT HEIGHT OF EMIS8DN POINT RELATWE 
ro OBSERVER 

DISTANCE TO EMISSION POINT 

START EMD 

TART END 

START END 
DIRECTION TO EMISSION FT. (DEGREES 

START END 
JIRECTION TO OBSERVATION POINT 
DEGREES (0-360)) 

T̂ART END 

DESCRIBE EMISSIONS 

START 

.mL. 

EMISSION COLOR 

START END 

WATER DROPLET PLUME 

ATTACHED • DETACHED • HONE • 
DESCRIBE PLUME BACKGROUND 

START END 
BACKGROUND COLOR 

START END 
WIND SPEED 

START END 

SKY CONDITIONS 

START END 

AMBIENT TEMP 
START END 

WIND DIRECTION 

START END 
WET BULB TEMP RHpsreoirt 

M)UntONAL INPORMATION" 

OBSERVATION DATE START TIME END TIME 

' ^ S E C 
M I N ^ \ 

0 15 30 46 COMMENTS 

1 

2 

3 

4 

6 

6 

7 

6 

9 

10 

11 

n 

13 

14 

16 

16 

17 

1« 

IS 

20 

21 

22 

23 

24 

25 

2S 

27 

28 

2S 

30 

OBSERVER'S NAME (PRINT) 

OBSERVER'S SI3NATURE DATE 

ORGANIZATION 

CERTIFIED BY DATE 



Qiiarter: 
Year: 

Date 
Time: 

Logan City Landfill Opacity Readings 

Location Dust 
(Yes/No) 

% Opacity 
(within 24 hours of initial survey) 

Road to Class 1 Face 

Class 1 Working Face 

Road TO C&D 

C&D Woricing Face 

Glass 1 to C&D Connector 
Road 

Soutir Gate Road 

Green Waste Load/Unload 
Area 

Green Waste Windrow Area 

Green Waste Grinder 

Green Waste Screener 

Green Waste Compost Turner 

West Wetlands Road 

Landfill Paved Roads 

Above Ground Diesel Fuel 
Tank 

Used Oil Tank Behind Landfill 
2 

Used Oil Tanks @ Oil 
Collection Center (2 Tanks) 

Used Oil Space Heater 

Asbestos Cell 

Site Conditions and Comments (Weather Conditions, etc) 

jispeotoi (print): 

Signature: 



City of Logan Sanitary Landfill 
Greentiouse Gas Reporting - Monthly Data Form 

YEAR; NiOhiW: 

A. Waste-in-Place Data 

Total WIP for the Month (Tons) 

Scales Calibrated this Month? 
n n (If "Yes,"attach copy 
'—' ^ of the calibration 
No Yes documentation) 

0. Stationary Combustion Engine Fuel Usage Data 

Engine Rating 
(HP) 

Diesel Fuel Usage (gallons) 

Generator (30 Kw Kohler) 40 

C. Heating System Fuel Usage Data 

Engine Rating 
(HP) 

Fuel Usage (gallons) 

Used Oil Furnace (Reznor RA 350) 
2.5 gal/ hr 
(30,000 
BTU) 

Propane Infrared Heater (SRP UA125) 125,000 
BTU/hr 

Filed By: 



Logan Landflll Quarterly Gas Monitoring Quarter : Year: 

. •f/'Monitoring.Location -

-yi 
J, Time of-J ;>:'Wind;S'peedM: 

Temp:(F) 
IMethane'/^ 
,-,4,-:; ,»T * 

' ^< * '.-if 

'•Hydrogens. 
Suifidei'^plM 

* . V - - »" t -^ ' . » » ' -"-"vComments 

Landfill Office 

{Monitoring Well # 2A 

Monitoring Weil #1 

HHW Sheds 

Landfill IMall Buildings 

New Scaleliouse 

Monitoring Well U 3B 

North West Stream 

Monitoring Well # 4 

LMC (Furthest one located to 
tlie North on 1900W) 

Monitoring Well # 5 

LMC (Furthest one located to 
the South on 1900 W) 

LMC (Nearest Pump) 

Monitoring Well # 6A 

South West Stream 

LMC #9 

LMC #8 

LMC #7 

LMC #6 

LMC #5 

LMC #4 

South Boundry (Bridge over 
South Stream) 

Monitoring Well # 9 

LMC #3 

LMC #2 

Leachate Manhole Cover 
(LMC) # 1 (This manhole lies 

the furthest to the East) 

South East Corner 

Monitoring Weil #10 

Little Cat Shack 

Big Equipment Shed 

Shed in Green Waste 

Scale House Green Waste 

Signature: 

Signature: 

Date: 

Date: 



Appendix J 



)URCES 

<09 1 840000 FEET (UTAH)! * ^ ^7 

540 C 

1000 0 1000 2000 3000 4000 5000 6000 7000 F E E T 

.5 1 K I L O M E T E R 

C O N T O U R INTERVAL 40 F E E T 
NATIONAL GEODETIC VERTICAL DATUM OF 

2003 M A G N E T I C DECLINATION 
AT C E N T E R O F S H E E T 

GEOLOGIC MAP OF THE CLARKSTON 
QUADRANGLE, BOX ELDER AND CACHE 

COUNTIES, UTAH AND FRANKLIN AND ONEIDA 
COUNTIES, IDAHO 

by 

Robert F. Biek, 
Robert Q. Oaks, Jr., 
Susanne U. Janecke, 
Barry J. Solomon, 

and L. Marie Swenson Barry 

UTAH 

QUADRANGLE LOCATIOr 



UTAH GEOLOGICAL SURVEY 
a division of tlie 
UTAH DEiPARTMENT OF NATURAL RESOURCES 

MAP UNIT DESCRIPTIONS 

QUATERNARY 

Qal 

Qati 

Qac 

Alluvial deposits - Moderately sorted sand, silt, clay, and local pebble to boulder gravel. Includes 
river-channel, flood-plain, local small alluvial-fan and colluvial deposits, and minor terraces 
up to 10 feet (3 m) above current base level; 0 to 20 feet (0-6 m) thick. 

Stream-terrace deposits - luloderately sorted sand, silt, clay, and local pebble to boulder gravel 
that forms isolated, level to gently sloping surfaces up to 30 feet (10 m) above ,modern 
drainages. Deposited principally in river-channel and flood-plain environments; 0to< 20 feet 
(0-6 m) thick. 

Older alluvial deposits - Moderately sorted, locally well-consolidated, sand and pebble- to cobble-
size gravel exposed in Steel Canyon and near Short Divide; white to light gray with 
carbonate-coated clasts. Probably less than 40 feet (12 m) thick. 

Older gravel deposits - Unconsolidated, carbonate-coated, pebble- to cobble-size gravel scattered 
throughout Bergeson Hill. Probably represents lag deposits of resistant lithologies eroded 
from the Salt Lake Formation. Less than about 10 feet (3 m) thick). 

Qaf, I Modern alluvial-fan deposits - Poorly to moderately sorted, clay- to boulder-size sediments 
^——deposited principally by debris flows at the mouths of active drainages. Upper portions are 

characterized by abundant boulders and debris-flow levies that radiate away from canyon 
mouths. Probably less than several tens of feet thick. 

Qag 

Qafz 

Qafy 

Level 2 alluvial-fan deposits - Poorly to moderately sorted, clay- to boulder-size secfiments. 
Exposed thickness less than 15 feet (5 m). 

Younger undifferentiated alluvial-fan deposits - Poorly to moderately sorted, clay- to boulder-size 
sediments deposited principally by debris flows at the mouths of active drainages. Forms 
upper portion of thick, coalesced, active alluvial apron that slopes gently away from 
Clarkston Mountain and the West Hills. 

Older alluvial-fan deposits - Poorly to moderately sorted, boulder- to clay-size sediments 
deposited along the Hanks of Clarkston Mountain and in the West Hills. Forms deeply 
dissected alluvial apron locally overlain by Lake Bonneville deposits, and small, fault-
bounded, isolated deposits at mountain front. Exposed thickness up to several tens of feet. 

3ap,.2. I Pediment-mantle deposits - Poorty to moderately sorted, boulder- to clay-size sediment that forms 
' planar, deeply dissected, gently sloping surfaces along the southern flank of Clarkston 

Qafo 

Of 

Mountain, south of the Short Divide fault. Subscript denotes relative level, with Qap, lower 
and Qap2 higher; mapped as Qap where undifferentiated; 0 to about 20 feet (0-6 m) thick. 

Artificial fill - Engineered fill used in the construction of Interstate 15. and general borrow material 
used to create small stock and retaining ponds. Although we mapped only the larger 
deposits, fill should be anticipated in all developed areas, many of which are shown on the 
topographic base map; thickness variable. 

0^ I Colluvial deposits - Poorly to moderately sorted, clay- to boulder-size, locally derived sediment 
' deposited on slopes principally by slopewash and soil creep. 0 to 20 feet (0-6 m) thick. 

Qlgb, I Lacustrine sand and gravel - Moderately to well-sorted, moderately to well-rounded, clast-
' supported, pebble to cobble gravel, and lesser pebbly sand; thin to thick bedded. Contains 

mixed clast assemblage. Gastropods common in sandy lenses. Qlgb deposited at and 
immediately below highest Bonneville shoreline, and Qlgp deposited at and immediately 
below the Provo shoreline, in beaches, bars, and spits. Qlg mapped northwest of Portage 
and on the flanks of the West Hills where it was probably deposited in spits below the Provo 
shoreline; 0 to several tens of feet thick. 

Deltaic deposits - Moderately to well-sorted, thin- to thick-bedded, pebble- to cobble-size gravel, 
sand, and silt that form a planar, gently sloping surface at the Provo shoreline in the West 
Hills: 0 to about 80 feet (0-24 m) thick 

Qldp 

QImb 

gjsb, j Lacustrine sand and silt deposits - Coarse- to fine-grained lacustrine sand and silt, wittr minor 
—^—' clay. Typically rhythmically bedded and well sorted, locally iron stained, with locally common 

gastropods. Grades downslope from sandy nearshore deposits to finer grained offshore 
deposits. Qlsb deposited between the Bonneville and Provo shorelines, and Qlsp deposited 
below the Provo shoreline. Exposed thickness less than 30 feet (10 m). 

Lacustrine silt and clay deposits - Calcareous silt (marl) with minor clay and fine-grained sand. 
Exposed thickness less than 15 feet (5 m). 

Qmsy Younger landslide deposits - Very poorly sorted, clay- to boulder-size sediment deposited 
principally by rotational slump processes. Characterized by hummocky topography and 
numerous internal scarps. Thickness highly variable. 

Qmso I Older landslide deposits - Very poorly sorted, clay- to boulder-size sediment deposited principally 
' by rotational slump processes, but which is characterized by subdued hummocky topography 

and poorly presen/ed main scarps. Forms large, deeply dissected landslide deposiit on a 
near dip slope of mostly Nounan strata at the head of North Canyon, and a small landslide in 
Nounan and lower St. Charles strata at the head of Water Hollow: other deposits developed 
principally in Salt Lake strata, with local truncation by the Bonneville shoreline and subdued 
morphology that suggest late Pleistocene age. Thickness highly variable. 

Debris-flow deposits - Cobble- to boulder-size gravel in a matrix of silt, sand, clay, and minor 
pebbles; typically with well-developed levee deposits of angular rubble. Exposed thickness 
less than 30 feet (10 m). 

Alluvial and colluvial deposits - Poorly to moderately sorted, clay- to boulder-size, locally derived 
sediment deposited in swales and small drainages. Older deposits (Qaco) are In Steel 
Canyon and the West Hills where they form deeply dissected surfaces. Qac is 0 to 20 feet 
(0-6 m) thick: Qaco is 0 to about 40 feet (0-12 m) thick. 

Lacustrine and alluvial deposits - Moderately to well-sorted, fine-grained sand, silt, and clay found 
principally below the Provo shoreline; 0 to several tens of feet thick. 

Qmf 

Qac, 
_C^TCO_ 

QIa 

QIam 

Qst 

jOl/Qmsy,| 

Qlag I Lacustrine and alluvial gravelly deposits - Moderately sorted, moderately to well-rounded, clast-
supported, pebble- to cobble-size sand and gravel mapped below the Bonneville shoreline 
on the flanks of Clarkston Mountain and the West Hills where it is not practical to differentiate 
lacustrine and alluvial-fan deposits; 0 to several tens of feet thick. 

Lacustrine and alluvial fine-grained deposits - Welt-sorted, saline and alkaline silt and clay 
deposited in the northern portion of the Malad Valley. Forms white, irregularly vegetated 
ground where not disturbed by cultivation; 0 to several tens of feet thick. 

Spring deposit - Light-gray to brownish-gray, porous, calcareous tufa mapped near the head of 
Elbow Canyon. 

Lacustrine deposits over landslide deposits - Mapped along south flank of Clarkston Mountain 
below the Bonneville shoreline (QllQmso) where fine-grained lacustrine deposits form a 
discontinuous veneer over older. pre-Bonneville-shoreline landslide deposits, and similariy 
below the Provo shoreline (QllQmsy). Lake deposits are 0 to several feet thick. 

Lacustrine deposits over the Salt Lake Formation - Mapped along south flank of Clarkston 
Mountain below the Bonneville shoreline where fine-grained lacustrine deposits form a 
discontinuous veneer over the Salt Lake Formation. Lake deposits are 0 to several feet 
thick. 

QUATERNARY-TERTIARY 

Alluvial-fan deposits - Pooriy to moderately sorted, clay- to boulder-size sediment that forms 
steeply sloping, deeply dissected surface at the entrance to Mikes Canyon. Exposed 
thickness less than 100 feet (30 m). 

Remobilized Wasatch{?) Formation - Bouldery, Wasatch(?)-tike strata that overlie the Salt Lake 
Formation on the northeast flank of Clarkston Mountain. Thickness uncertain, but probably 
several tens of feet. 

QI/TsI 

QTaf 

QTb 

I Fault breccia - Brecciated and re-cemented strata of the St. Charles, Nounan, and Salt Lake 
———' Formations mapped along the flanks of Clarkston Mountain. Typically forms a planar, steeply 

dipping veneer on faceted spurs that is 0 to 6 feet (0-2 m) thick: considerably thicker at the 
entrance to Mikes Canyon. 

unconformity 

Tb 

Tslw 

Tsip 

Tsll 

Tsis 

Tsib 

Tw(?) 

s o u 

PPo 

SO 

soft 

Osp 

Ogc 

Cnsc 

Csc 

Cn 

Cnu 

cm 

Cb 

Cbc 

Basaltic sills in Salt Lake Formation - Light-gray to light-olive-gray, very fine-grained, commonly 
vesicular basalt. Pooriy exposed and enclosed by highly altered zones that grade from black 
glass with pervasive conchoidal fractures; to greenish-black, light-olive-gray, and yellowish-
gray, conchoidally fractured porcellanite and mudstone; to overiying beds with a phyllonilic 
sheen. Basalt sills and altered beds commonly have iron-manganese stains and so contrast 
sharply with typically white Salt Lake strata. Mapped near the entrance to North and Steel 
Canyons and Gowans Hollow. Less than one foot to about 10 feet (<1-3 m) thick. Yielded a 
K-Arage of 8.0±0.5 Ma (Don Fieslnger, Utah State University, written communication, March 
8, 1999). 

Salt Lake Formation 

Salt Lake Formation, undifferentiated - Laterally and vertically variable sequence of interbedded, 
generally white to light-gray, thin- to medium-bedded, pooriy to well-cemented, generally 
pooriy exposed, tuffaceous siltstone, sandstone, oolitic limestone, micritic limestone, volcanic 
ash, porcellanite, and pebble to cobble conglomerate. Subdivided into six subunits iin the 
Junction Hills, south flank of Clarkston Mountain, and Bergeson Hill; subunits are qweried 
where uncertain. Collectively, Salt Lake strata are up to about 9,250 feet (2.820 m) thick. 

Subunit of the Washboards - Moderately sorted, thin- to medium-bedded, pooriy consolidated, 
calcareous, very light-gray silt and clay and lesser interbedded sand, pebbly sand, and 
gravel. Clasts are subrounded to rounded, pebble- to cobble-size Mutual and Geertsen 
Canyon quartzites, Cambrian and Ordovician carbonates, green Cambrian limestone 
nodules, black chert, resistant greenish Salt Lake Formation mudstone clasts, and rare 
granitic rocks. Forms west-dipping slope veneered with lag gravels and loess at the 
Washboards, and isolated exposures near the Bonneville shoreline northwest of Clarkston. 
Estimated thickness 3,000 to 4,000 feet (915-1,220 m). 

Oolite subunit of Plymouth - Oolitic limestone, micrite, and less common thin interbeds of pebble 
to cobble conglomerate, tuffaceous mari. and siltstone; 210 feet (64 m) thick. 

Tephra subunit of Junction Hills - Volcanic ash with interbedded tuffaceous siltstone. tuffaceous 
limestone, porcellanite, mari. and micrite. Up to 2,550 feet (780 m) thick. 

Zeolite subunit of Long Divide - Tuffaceous sandstone with volcanic ash and porcellanite at the 
base and volcanic ash at the top; common pale-greenish yellow, zeolite-bearing siltstone. 
About 322 to 700 feet (98-215 m) thick 

Micrite subunit of Short Divide - Tuffaceous pebble to cobble conglomerate, tuffaceous 
limestone, very fine crystalline oolitic limestone, and lesser volcanic ash teds; 400 feet (122 
m) thick. 

Conglomerate subunit of Bensons Hollow - Tuffaceous sandstone and pebble to cobble 
conglomerate; 203 feet (62 m) thick. 

unconformity 

Wasatch(?) Formation - Unconsolidated, subrounded to rounded pebbles to boulders of locally 
derived lithologies, including Cambrian, Ordovician, and Silurian carbonates, quartzites, and 
chert, and cobbles of Mississippian and Pennsylvanian strata not now present at Clarkston 
Mountain. Contains distinctive upper Swan Peak orthoquartzite boulders up to 6 feet (3 m) 
in diameter Uncommon clasts have red, coarse sand matrix that adheres to protected 
recesses, and clasts locally have a thick pedogenic carbonate rind that imparts a white 
appearance to deposits. Forms a deeply dissected, brown to light-gray, coarse rubble sheet 
scattered throughout north end of Clarkston Mountain, and commonly forms a thin cover or 
lag that drapes over ridge tops. May be in excess of 200 feet (60 m) thick immediately north 
of Elgrove Canyon. 

unconformity 

PALEOZOIC, undifferentiated 

Garden City, Swan Peak, Fish Haven, and Laketown Formations, undifferentiated - Poorly 
exposed, highly brecciated upper Swan Peak, Fish HavenILaketown, and Garden City strata 
presen/ed as a fault sliver near the west end of the Short Divide fault 

PENNSYLVANIAN-PERMIAN, undifferentiated 

Oquirrh Formation - Interbedded, typically thin- to medium-bedded, medium- to dark-gray 
limestone and thin- to medium-bedded, medium-gray, veiy fine- to fine-grained sandstone 
with pooriy developed ripple cross-stratification; sandstone is both calcareous and non-
calcareous. Weathers to colors of grayish orange, moderate yellowish brown, and pale to 
moderate reddish bmwn. Forms steep, rounded slopes of the West Hills with few /edgy 
outcrops; exposures in the Junction Hills are medium- to thick-bedded, medium- to dark-gray, 
locally cherty, finely crystalline limestone, sandy limestone, and sandstone. Incomplete 
thickness in excess of 6,000 feet (1,830 m). 

unconformity 

ORDOVICIAN-SILURIAN, undifferentiated 

Fish Haven Dolomite, Laketown Dolomite, and Swan Peak Formation, undifferentiated -
Brecciated. fault-bounded blocks mapped near Short Divide. 

Fish Haven Dolomite and Laketown Dolomite, undifferentiated - Medium- to very thick-bedlded, 
medium to coarsely crystalline dolomite with local black and light-brown chert nodules and 
lenses; contains solitary and colonial corals. Forms rugged cliffs. Fish Haven stratai are 
darker gray and less than about 100 feet (30 m) thick; Laketown strata are in excess of2'..000 
feet (600 m) thick. 

unconformity 

ORDOVICIAN 

Swan Peak Formation - Lower 108 feet (33 m) consists of slope- and ledge-forming, thin- to 
medium-bedded, moderate-brown orthoquartzite with abundant fucoidal markings, lesser 
medium-gray to olive-gray shale, and minor thin-bedded limestone; upper part forms 
prominent cliffs and ledges of very thick bedded, white to light-gray, white- to grayish-orainge-
pink-weathering, fine- to medium-grained orthoquartzite; 574 feet (175 m) thick. 

Garden City Formation - Slope-and ledge-forming, thin- to medium-bedded, medium-graiy to 
medium-bluish-gray limestone and limestone intraformational conglomerate that weatheirs to 
thin, gray to tan plates; upper part contains abundant black chert nodules and stringers and 
local dolomite; 1,764 feet (538 m) thick 

unconformity 

CAMBRIAN 

Nounan and St, Charles Formations, undifferentiated - Brecciated, fault-bounded btockis of 
Nounan and St. Charles strata mapped north of Gardner Canyon. 

St. Charies Formation - Divisible into three units (not mapped separately); a ledge-forming lower 
sandstone unit (Worm Creek Quartzite Member), a slope- and ledge-forming miiddle 
limestone unit, and an upper, unnamed, cliff-forming, very thick-bedded dolomite unit. The 
lower unit, about 70 feet (20 m) thick, is interbedded. thin-bedded, silty and sandy carboinate 
sandwiched between two beds of medium- to very thick-bedded, brown-weathering, liight-
gray to brownish-gray to pale-red, fine- to medium-grained silica-cemented feldspathic 
sandstone that has a conchoidal fracture. The middle limestone unit, about 250 feet (75 m) 
thick, consists of thin- to medium-bedded, medium-gray limestone with thin interbedls of 
intraformational limestone conglomerate and fossil hash throughout, while its lower part 
contains thin interbeds of brown-weathering siltstone. The upper unit, about 700 feet 1(210 
m) thick, consists of mostly thick- to very thick-bedded, medium- to dark-gray, medium to 
coarsely crystalline dolomite with local light-brown chert nodules and stringers: 1,020 feet 
(311 m) thick. 

Nounan Formation 

Nounan Formation, undifferentiated - Mapped south of Gardner Canyon, along the northwest 
margin of Clarkston Mountain, and east of the crest of Clarkston Mountain where the 
distinction between the upper and lower members is pooriy developed. 

Upper member - Thin- to medium-bedded, light- to dark-gray, locally oolitic, variably sandy and 
silty dolomite and limestone, and interbedded, locally Iron-stained and micaceous, 
calcareous siltstone and fine-grained sandstone. Weathers to pooriy exposed, brown and 
reddish-brown slopes. Thins from at least 500 feet (150 m) thick in the north to about 100 
feet (30 m) thick in the south. 

Lower member - Cliff-forming, thick- to very thick-bedded, medium to coarsely crystalline, light-
' to medium-gray dolomite; locally mottled light and dark gray with relict oncolites, oolUles, 

fossils, and wavy to planar algal stromatolites. Thickens from about 800 feet (245 m) thick in 
the north to about 1,200 feet (365 m) thick in the south. 

Bloomington Formation 

i Bloomington Formation, undifferentiated - On plate 1, may include Hodges Shale and middle 
' limestone strata exposed in fault blocks along the northwest flank of Clarkston Mountain. 

Calls Fort Shale Member - Brown-weathering, slope-forming, laminated to very thin-bedded, 
I brown shale and micaceous siltstone with some interbedded, thin- to very thick-bedded, 

locally oolitic, gray limestone and limestone intraformational conglomerate. Shales contain 
distinctive greenish-gray-weathering, irregularly shaped limestone nodules; 429 feet (13f m) 
thick 

Plate 3 
Utah Geological Sun'ey Map 194 

Geologic Maps of the Clarkston and Portage Quadrangles 
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Cbl 

Cbh 

Middle limestone member - Ledge- and cliff-forming, thin- lo very thick-bedded, medium-gray 
limestone, oolitic limestone, and local intraformational limestone conglomerate; 444 feet 
(135 m) thick 

Hodges Shale Member - Slope- and ledge-forming, thin-bedded, medium-gray limestone, 
oolitic limestone, and local intraformational limestone conglomerate, and lesser 
interbedded light-olive-gray shale. Incomplete section 439 feet (134 m) thick. 

Subsurface units 

Cambrian and Precambrian. undivided - shown in cross-section only. 

Map Symbols 

- Contact 
- Normal fault, dashed where approximately located, dotted where concealed; bar and ball, or 

arrow with number showing dip, on down-dropped side; queried where uncertain 

" Gently dipping normal fault, dotted where concealed; barbs on upper plate 

- Landslide scarp, hachures on down-dropped side 

Axial trace of anticline, showing direction of plunge 

Axial trace of syncline, showing direction of plunge 

Lake Bonneville shorelines, B = Bonneville, P = Provo, S = Stansbury, X = unnamed 

Strike and dip of inclined bedding 

Strike and dip of overturned bedding 

Approximate directions of strike and dip of inclined bedding 

Sand and gravel pit 

Prospect 

Shaft 

Petroleum exploration well, plugged and abandoned 

Spring 

Seep 

Location of volcanic ash sample (see also table 1 in text) 
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PLATE 1 
(NORTH HALF) 

[AL GEOLOGIC MAP OF THE WEST CACHE 
^AULT ZONE AND NEARBY FAULTS, 
: ELDER AND CACHE COUNTIES, UTAH 

by 
Barry J. Solomon 

Research supported by the U.S. Geological Survey (USGS). Department of 
the Interior, under USGS award 1434-95-G-2631 fo the Utah 
Geological Survey. The views and conclusions contained in this document 
are those of the author and should not be interpreted as necessarily 
representing the official policies, either expressed or implied, of the 
U.S. Government. 
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STARTED: 8/24/10 

COMPLETED: 8/25/10 

BACKFILLED: 8/25/10 

North Valley Landflll 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: JSS 
Rig Type: Marl M i l l 
Boring Type:8-inch HSA Well 1 

DEPTH 

0- 0-

: 5-

^ 10-

'-a 

I H 

E25-

:30-

35-

'-8 

45-

LOCATION 
1L773.79 EASTING 11,313.90 ELEVATION 4,994.60 

MATERIAL DESCRIPTION 

ML 

SM 

Sandy SILT with gravel - soft, dry, 
ligllt brown to grey, silt is 
rion-plastic, sand is fine-grained, 
with thin organics to 6 inches 

- medium stiff, slightly moist, 
decreasing gravel 

- moist, with some thin carbonate 
stringers throughout, increasing low 
plasticity clay 

silty SAND with graveT- dense, moist, 
brown, sand is medium-grained, 
gravel is subrounded, % to Vi inch 
typical, silt is non-plastic, sample is 
homogenous 

FarCLAY^TtlTsand'-'iTiedJilnrs'trfir ~ 
moist, grey, clay has low to high 
plasticity, sand is fine-grained, 
largely located in isolated '/l-inch 
thick seams of Poorly Graded SAND 
(SP-SC) with clay, with thick iron 
staining in sand seams j 

SaiiSy Lean C L A Y witlTtrace graveT-
stifT, moist, light brown to grey, clay 
has low plasticity, sand is 
fine-grained, gravel is subrounded, 
%-inch typical, sand decreases witli 
depth, grades into Lean C L A Y (CL) 

Clayey SAND witR graveT- dense, 
_ _inoist,Jight brown _ / 
Poorly GraHe3'SAND with clay and" 

gravel - very dense, moist to very 
moist, grey, sand is medium-grained, 
gravel is subrounded, 'A- to '/2-inch 
typical, decreasing clay with depth, 
sand becomes course-grained with 
depth 

silty SAND with trace gravel - mê Tum 
dense, very moist, brown, sand is 
fine- to medium-grained, silt is 
non-plastic, alternating seams of 
Sandy SILT (ML) and Silty SAND 
(SM), some vertical seams, with 
thick iron staining in sandy material, 
gravel is subrounded, %- to '/2-inch 
typical 

- groundwater encountered at 43 feet 
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SPT BLOW COUNT 
102030405060708090 

•81.2 

:8I.5 

.:83.9 

89.7 

9.1 

33.9 78.3 

15.6 

11.221.3 

35.784.1 

52 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • — I 
102030405060708090 

28 

N - OBSERVED UNCORRECTED BLOW COUNT * N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT FR - FIELD REFUSAL 

< 

Copyright (0 21112, ICES, JNC. 

SAMPLE TYPE NOTES: 
H- 2" O.D./1.38" l.D. SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY SAMPLE 
| - GRAB SAMPLE 
m- Modified Califomia Sampler 
0-2" OD PVC Geoprobe 

H- 2" O.D./1.38" l.D. SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY SAMPLE 
| - GRAB SAMPLE 
m- Modified Califomia Sampler 
0-2" OD PVC Geoprobe 

WATER L E V E L 

H- 2" O.D./1.38" l.D. SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY SAMPLE 
| - GRAB SAMPLE 
m- Modified Califomia Sampler 
0-2" OD PVC Geoprobe I -MEASURED SZ-ESTIMATED 

Figure 

la 



STARTED: 

COMPLETED: 8/25/10 

BACKFILLED: 8/25/10 

North Valley Landfill 
Clarkston, Utah 
Project Number . 00386-014 

IGES Rep: JSS 
Rig Type: Marl M i l l 
Boring Type:8-inch HSA 

BORING NO: 

Well 1 
Sheet 2 of 2 

DEPTH 

16 

17-

:70 

29-. 95 

30-. 

50-

55-

8 

65 

:75-

:80-

85-

90 

LOCATION 
NORTHING 11,773.79 EASTING 11,313.90 ELEVATION 4,994.60 

MATERIAL DESCRIPTION 

SC 
Clayey SAND with gravel - very dense, 

wet, brown grading to grey, clay has 
low plasticity, sand is well-graded, 
grave! is angular limestone and 
sandstone clasts, Yi- to 1 -inch typical 

Sandy Lean C L A Y - very stTftTmoist, 
green to grey, clay has low plasticity, 
sand is fine-grained, mild organic 
odor, with some preserved organic 
material throughout, sample is 
homogenous 

- medium stiff, wet 

Bottom of Boring @ 71.5 Feet 

"T3" 
34 
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69 

15 

SPT BLOW COUNT 
102030405060708090 

91.8 

14.2 

30.8 

17.9 

45 

44 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

V • H 
10,2030405060708090 

25 

27 

N - OBSERVED UNCORRECTED BLOW COUNT • N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT FR - FIELD REFUSAL^ 

ropynglll ICI 2012, IGES, INC. 

SAMPLE TYPE 

_ 2" O.D./l .38" l.D. SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY S A M P L E | < 

B- G R A B SAMPLE 
- Modified Califomia Sampler 

131-2" OD PVC Geoprobe 

NOTES: 

WATER LEVEL 
- MEASURED SZ" ESTIMATED 

Figure 

lb 



COMPLETED: 8/25/10 

BACKFILLED: 8./25/10 

North Valley Landflll 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: JSS 
Rig Type: Marl M i l l 
Boring Type: 8-illcli HSA 

Well 1 
Sheet ; of 2 

DEPTH 

0- 0-

15̂  

-2 

10--8 

25-

35-

-.40 

ML 

SM 

CH 

-8̂  

:45-

SM 

LOCATION 
NORTHING 11,773.79 EASTING 11,313.90 ELEVATION 4,994.60 

MATERIAL DESCRIPTION 
Sandy SILT with gravel - soft, dry, light 

brown to grey, silt is non-plastic, sand is 
fine-grained, with thin organics to 6 inches 

• medium stiff, slightly moist, decreasing 
gravel 

• moist, with some thin carbonate stringers 
throughout, increasing low plasticity clay 

Silty SAND witTi gravel - dense, moist, brown, 
sand is medium-grained, gravel is 
subrounded, W lo 'A inch typical, silt is 
non-plastic, sample is homogenous 

Fat C L A Y with sand - mediUm stTff, moTst, 
grey, clay has low to high plasticity, sand is 
fine-grained, largely located in isolated 
%-inch thick seams of Poorly Graded SAND 
(SP-SC) with clay, with thick iron staining 

_iti_sand_seams 
Sandy Lean C L A Y with trace graveT- sfiff, 

moist, light brown to grey, clay has low 
plasticity, sand is fine-grained, gravel is 
subrounded, V4-inch typical, sand decreases 
with depth, grades into Lean C L A Y (CL) 

Clayey SAND with gravel - dense, moist, IigEt 
__brown_ / 
Poorly Gra3ed SAND witlTclay and^ravel -

very dense, moist to very inoist, grey, sand 
is medium-grained, gravel is subrounded, 14-
to '/2-inch typical, decreasing clay with 
depth, sand becomes course-grained with 
depth 

Silty SAND with trace gravel - meHTum'Hense, 
very moist, brown, sand is fine- to 
medium-grained, silt is non-plastic, 
alternating seams of Sandy SILT (ML) and 
Silty SAND (SM), some vertical seams, with 
thick iron staining in sandy material, gravel 
is subrounded, !4- to /4-inch typical 

- groundwater encountered at 43 feet 

SPT BLOW COUNT 
102030405060708090 

81.2 

81.5 

83.9 

33.3 89.7 

15.6 

33.̂  78.3 

11.221.3 

35.784.1 

52 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

N - OBSERVED UNCORRECTED BLOW COUNT * N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT ^ 

Copyriglil (cl 2012, IGES, INC. 

SAMPLE TYPE 
_ 2" O.D./l.38 l.D. SPLIT SPOON SAMPLER 
B- 3" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY S A M P L E | ^ a- G R A B SAMPLE 

- Modified Califomia Sampler 

NOTES: 10-20 
Bentonite Silica Sand 

Slot 
Screen Grout 

WATER LEVEL 
I -MEASURED V-ESTIMATED 

Ic 



8/24/10 

COMPLETED: 8/25/10 

BACKFILLED: 8/25/10 

North Valley Landflll 
Clarkston, Utah 
Project Number 00386r014 

IGES Rep: 
Rig Type: 
Boring Type 

JSS 
Marl M i l l 
8-inch HSA 

Well 1 
Sheet 2 of 2 

DEPTH 

16-. 

17-. 

18^ 

19 
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2H 

22 
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25 

26 

27 

28 

30-̂  

w u 

50-

55-

60 

u 
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f o 
- J 

65-

70-

:75-

E80-

85-

90-

95-

SC 

LOCATION 
NORTHING 11,773.79 EASTING 11,313.90 ELEVATION 4,994.60 

MATERIAL DESCRIPTION 
Clayey SAND with gravel - very dense, wet, 

brown grading to grey, clay has low 
plasticity, sand is well-graded, gravel is 
angular limestone and sandstone clasts, 'A-
to 1 -inch typical 

Sandy Lean CLAY - very sfiHrmoIst, green to 
grey, clay has low plasticity, sand is 
fine-grained, mild organic odor, with some 
preserved organic material throughout, 
sample is homogenous 

• medium stiff, wet 

Bottom of Boring @ 71.5 Feet 

. SPT BLOW COUNT 
102030405060708090 

91.8 

14.2 

30.8 

17.9 

45 

44 

Moisture Content 
and 

Atterberg Limits . 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
10,20.30405060708090 

25 

27 

N - OBSERVED UNCORRECTED BLOW COUNT * N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT 

Copyright (c) 2012, IGES, INC. 

2" O.D./1.38 l.D. SPLIT SPOON SAMPLER 
3" O.D./2.42" l.D. U SAMPLER 

0- 3" O.D. THIN-WALLED SHELBY SAMPLE|? 
T GRAB SAMPLE 

I- Modified Califomia Sampler 

Bentonite 
10-20 

Silica Sand 
Slot 

Screen Grout 

1 
WATER LEVEL 
I -MEASURED SZ-ESTIMATED 

Id 



STARTED: 8/25/10 

COMPLETED: 8/26/10 

BACKFILLED: 8/26/10 

North Valley Landfill 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: JSS 
Rig Type: Marl M i l l 
Boring Type:8-inch HSA Well 2 

Sheet I of .1 

DEPTH 

0-

1̂  

2 
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6̂  
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121 
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15-

20 1 
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35-

40 8 

45-

Sr i 

^< 

NORTHING 

LOCATION 
9,263.42 EASTING 8,326.59 ELEVATION 5,228.00 

MATERIAL DESCRIPTION 

M L 

SM 

Sandy SILT with gravel - soft, dry, 
light brown, silt is non-plastic, sand 
is fine-grained, with thin organics to 
6 inches 

- stiff, slightly moist, brown, with 

brown, silt is non-plastic, sand is 
fine-grained, gravel is subrounded, 
'/2-inch typical, with some small 
pinholes, carbonate stringers 
throughout 

- decreasing gravel, increasing silt, 
sand grading to coarse-grained with 
depth 

- medium dense, increasing gravel, %-
to '/2-inch typical, with moderate 
cementatjon „ 

SanTy Lean C L A Y with gravel - stiff, 
moist, brown 

Poorly Graded S A N B with graveT- 5jo 
very dense, moist, light brown, sand 
is fine- to medium-grained, gravel is 
subrounded, '/S-inch typical, 2 inches 
maximum 

SM 
Silty SAND - very dense, moist,TigEt 

brown, silt has low to no plasticity, 
sand is fine-grained, with thick iron 
staining, decreasing sand with depth 

-Sf- Poorly Graded SAND - very dense, 
moist, brown to light brown, sand is 
fine-grained, grades into Sandy SILT 
(ML) with depth 
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SPT BLOW COUNT 
102030405060708090 

94.9 

88.9 17.5 

17.3 58.7 

103.8 18.3 39.9 

90.1 

18.1 

14.841.5 

29.S45.5 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • I 
1020.30405060708090 

N - OBSERVED UNCORRECTED BLOW COUNT ' N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT FR - FIELD REFUSAL 

Copynghl (0 21112. IGES, INC. 

SAMPLE TYPE 
B- 2" O.D./l.38" LD. SPLIT SPOON SAMPLER 
1- 3.25" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY SAMPLEj^ a- GRAB SAMPLE 

- Modified Califomia Sampler 
H-2" OD PVC Geoprobe 

NOTES: 

WATER LEVEL 
- M E A S U R E D SZ-ESTIMATED 

Figure 

2a 



8/25/10 

COMPLETED: 8/26/10 

BACKFILLED: 8/26/10 

North Valley Landfill 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: JSS 
Rig Type: Marl M i l l 
Boring Typc:8-inch HSA Well 2 

Sheet 2 of 3 

DEPTH 

16-

17-. 

165 

27-. 

2S-. 

50-

60-gv 

70-

:75-

80 

£85 

190-

29\ 95-

30-

-E 

LOCATION 
NORTHING 9,263.42 EASTING 8,326.59 ELEVATION 5,228.00 

MATERIAL DESCRIPTION 

ML 
SILT with sand - hard, moist, grey, silt 

is non-plastic, sand is fine-grained, 
sample is homogenous 

SM 
' Silty SAND - hard, moTst, grey to darF 

grey, sand is fine-grained, silt is 
non-plastic, with some organic 
material throughout, sample is 
homogenous 

Lean CLAY wfili sancf̂  very stiff, 
moist, grey, clay has low to high 
plasticity, sample is homogenous 

• increasing plasticity with depth, may 
grade into Fat CLAY (CH) 
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SPT BLOW COUNT 
102030405060708090 

•96.9 

;74.5 

28.3 93.2 

24.547.1 

33.f 

70 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
0405060708090 

44 

N - OBSERVED UNCORRECTED BLOW COUNT * N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT FR - FIELD REFUSAL 

o 
a 
u. 
o 
o 
o Copynghl (c) 21112, IGES, INC. 

SAMPLE TYPE 
H- 2" O.D./1.38" l.D. SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" l.D. U SAMPLER 
Q- 3" O.D. THIN-WALLED SHELBY SAMPLE|i 

B- GRAB SAMPLE 
- Modified Califomia Sampler 

131-2" OD PVC Geoprobe 

NOTES: 

WATER LEVEL 
-MEASURED V-ESTIMATED 

Figure 

2b 



STARTED: 

COMPLETED: 8/26/10 

BACKFILLED: 8/26/10 

North Valley Landfill 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: JSS 
Rig Type: Marl M i l l 
Boring Type:8-inch HSA 

BORING NO: 

Well 2 
Sheet 3 of 3 

DEPTH 

3]-. 

32i05 

iOO-

E 

33| 

34^ 

35^ 

36 

37^ 

38 

39 

40 

41i 

42-. 

43 

44^ 

45 

10 

15 

3 20 

125 

30 

135-

40 

45-

z 
o 

Sri ••< 
„ _] 

3 U 

LOCATION 
NORTHING 9,263.42 EASTING 8,326.59 ELEVATION 5,228.00 

MATERIAL DESCRIPTION 

- no groundwater observed during 
drilling on 8/25/10, but was 
measured at 60 feet on 8/26/10, 
likely encountered perched water 
table 

Bottom of Boring @ 101.5 Feel 

50 

N 

7U~ 
35 
for 

85 

SPT BLOW COUNT 
102030405060708090 

39.6 99.8 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

h — • H 
102030405060708090 

N - OBSERVED UNCORRECTED BLOW COUNT N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT FR - FIELD REFUSAL 

o 
o 
o Copyrighl (c) 21112. IGES, INC. 

SAMPLE TYPE 
H- 2" O.D./1.38" LD. SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY SAMPLER a- GRAB SAMPLE 

- Modified Califomia Sampler 
131-2" OD PVC Geoprobe 

NOTES: 

WATER LEVEL 
I -MEASURED SZ-ESTIMATED 

Figure 

2c 



STARTED: 8/25/10 

COMPLETED: 8/26/10 

BACKFILLED: 8/26/10 

North Valley Landfill 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: JSS 
Rig Type: Marl M i l l 
Boring Type: 8-inch H S A 

Well 2 
Sheet I of3 

DEPTH 

6^ 
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11 

12-

13-

14-

15^ 

10-

15-

20-

25-

30-

35 

40-

45-

z o 

oE 

5 o 

SM 

"SP" 

SM 

"SP" 

LOCATION 
NORTHING 9,263.42 EASTING 8,326.59 ELEVATION 5,228.00 

MATERIAL DESCRIPTION 
Sandy SIL f with gravel - soft, dry, light 

brown, silt is non-plastic, sand is 
fine-grained, with thin organics to 6 inches 

- stiff, slightly moist, brown, with thick 
carbonate stringers throughout 

Silty S A N B with gravel - dense, moist, Grown, 
silt is non-plastic, sand is fine-grained, 
gravel is subrounded, '/2-inch typical, with 
some small pinholes, carbonate stringers 
throughout 

- decreasing gravel, increasing silt, sand 
grading to coarse-grained with depth 

- medium dense, increasing gravel, 'A- to 
'/2-inch typical, with moderate cementation 

Sandy Lean C L A Y witE graveT- stvTf, moist, 
brown 

Pooriy Grade3 SAND with gravel - very dense, 
moist, light brown, sand is fine- to 
medium-grained, gravel is subrounded, 
'/i-inch typical, 2 inches maximum 

Silty SAND - very dense, moist,1ight brown, 
silt has low to no plasticity, sand is 
fine-grained, with thick iron staining, 
decreasing sand with depth 

Poorly Graded SAND - very dense, moist, 
brown to light brown, sand is fine-grained, 
grades into Sandy SILT (ML) with depth 

SPT BLOW COUNT 
102030405060708090 

94.9 

88.9 

:103.8 18.: 39.9 

90.1 

18.1 

14.841,5 

17.5 

17.3 58.7 

29.945.5 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • — I 
1020.30405060708090 

N - OBSERVED UNCORRECTED BLOW COUNT • N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT 

Copynghl (c| 21112, IGES, INC. 

SAMPLE TYPE 
2" O.D./1.38 LD. SPLIT SPOON SAMPLER 
3" O.D./2.42" LD. U SAMPLER 
3" O.D. THIN-WALLED SHELBY S A M P L E ^ 
GRAB SAMPLE 
Modified Califomia Sampler 

NOTES: 
Bentonite 

10-20 
Silica Sand 

D 

20 
Slot 

Screen Grout 

WATER LEVEL 
-MEASURED V - E S T I M A T E D 

Figure 

2d 



8/25/10 

COMPLETED: 8/26/10 

BACKFILLED: 8/26/10 

North Valley Landfill 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: JSS 
Rig Type: Marl M l 11 
Boring Type: 8-inch HSA 

WELL NO: 

Well 2 
Sheet 2 of .1 

DEPTH 

16-

\7-. 

30-. 

65-

:80 

^™-Ev.i: 

75-

i85-

90-

^95-

-E^i; 

ML 

SM 

NORTHING 

LOCATION 
9,263.42 EASTING 8,326.59 ELEVATION 5,228.00 

MATERIAL DESCRIPTION 
SILT with sand - hard, moist, grey, sill is 

non-plastic, sand is fine-grained, sample is 
homogenous 

Silty SAND - hard, moist, grey to dark grey, 
sand is fine-grained, silt is non-plastic, with 
some organic material throughout, sample is 
homogenous 

Lean C L A Y with sand - very stifT, moTst, grey, 
clay has low to high plasticity, sample is 
homogenous 

increasing plasticity with depth, may grade 
into Fat C L A Y (CH) 

SPT BLOW COUNT 
102030405060708090 

96.9 

74.5 

28.3 93.2 

24.5 47.1 

33.8 

70 

Moisture Content 
and 

AUerberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • I 
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44 

0405060708090 

<: 
siL 
a, 
2 
( J 

N - OBSERVED UNCORRECTED BLOW COUNT ' N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT 

Copyrighl(c) 211] 2, ICES, INC. 

SAMPLE TYPE 
S- 2" O.D./I.38 LD. SPLIT SPOON SAMPLER 
I - 3" O.D./2.42" LD. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY S A M P L E | ? 

B- GRAB SAMPLE 
- Modified Califomia Sampler 

NOTES: 20 
10-20 si^, 

Bentonite Silica Sand sJ^JJn 

WATER LEVEL 
I - M E A S U R E D SZ-ESTIMATED 

Figure 

2e 



STARTED: 8/25/10 

COMPLETED: 8/26/10 

BACKFILLED: 8/26/10 

North Valley Landfill 
Clarkston, Utah 
Project Number 00386-014 

IGUS Rep: JSS 
Rig T ype; Marl Mill 
Boring Type: 8-inch HSA 

WELL NO: 

Well 2 
Sheet 3 of 3 

DEPTH 
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32-
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45-
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W53 

LOCATION 
NORTHING 9,263.42 EASTIN'G 8,326.59 ELEVATION 5,228.00 

MATERIAL DESCRIPTION 

- no groundwater observed during drilling on 
8/25/10, but was measured at 60 feet on 
8/26/10, likely encountered perched water 
table 

Bottom of Boring @ 101.5 Feet 

SPT BLOW COUNT 
102030405060708090 

39.6 99.8 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Conieni Limit 

I • H 
10203040.5060708090 

ft 

N - OBSERVED UNCORRECTED BLOW COUNT * N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT 

Copynghl (c) 2(112, IGES, INC, 

SAMPLE TYPE 
B- 2" O.D./l.38 l.D. SPLIT SPOON SAMPLER 
B- 3" O.D./2.42" LD. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY SAMPLE^? 

B- GRAB SAMPLE 
- Modified Califomia Sampler 

NOTES: 10-20 
20 
Slot 

Bentonite Silica Sand g^^^n Groul 

WATER LEVEL 
- MEASURED SZ- ESTIMATED 

Figure 

2f 



STARTED: 11/3/10 

COMPLETED: 11/3/10 

BACKFILLED: 11/3/10 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: JWW 
Rig Type: CME 55 
Boring Type:8" HSA Well 3 

Sheet I of I 

DEPTH 

Ol 

l] 
2] 
3| 

4] 
5̂  

61 

7\ 
20-

125-

9 

101 

11 

12 

13 

14 

151 

16 

\7\ 

18| 

19 

201 

21 

221 

23 

24\ 

251 

0 

5 

10 

15-1 

'-X 

30 

35-1 

40 

45 

50H 

55 

60 

65 

70 

75 

80 

NORTHING 

LOCATION 
10,042.56 EASTING 8,797.30 ELEVATION 5,178.21 

MATERIAL DESCRIPTION 

M L Sandy SILT w/ gravel - soft, moist, 
brown to grey, NP silt 

CL Sandy Lean C L A Y w/ gravel up to l /T 
inch in diameter - very stiff, slightly 
moist, brown to grey 

ML SILT - fiaf3,"slightly moist,TIght 
brown, 1/8 inch iron stained sand 
seams throughout sample 

Lean C L A Y - hard, moist, light brown 
to grey 

Fat C T A \ ^ Far3, moist, TTgTTt"Brown 

• hard, moist, grey 

- very difficuU drilling around 42 feet 

Fat C L A Y - hard, moist, grey, no 
groundwater observed in sample 

- groundwater measured at 61 feet 

- no cuttings coming up from augers, 
still difficult drilling 

Bottom of Boring @ 80 Feet 

20 
23 
33 

21 
26 
35 

28 
50/4 

15 
20 
27 

10 
19 
29 

56 

61 

47 

48 

SPT BLOW COUNT 
102030405060708090 

82,0 

31,3 95.3 

29.888,8 

38,7 

38,4 99,8 

44.598,8 

80 

80 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

45 

N - OBSERVED UNCORRECTED BLOW COUNT * N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT FR - FIELD REFUSAL 

o 
a 

O 
o 
o Copynghl (c) 21112, IGES, INC, 

SAMPLE TYPE 
0- 2" O.D,/1.38" l.D. SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" LD. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY S A M P L E | 1 

H- GRAB S/>iMPLE 
- Modified Califomia Sampler 

EI-2"0D PVC Geoprobe 

NOTES: 

WATER LEVEL 
- MEASVRED 3Z- ESTIMATED 

Figure 

3a 



11/3/10 

COMPLETED: 11/3/10 

BACKFILLED: 11/3/10 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: JWW 
Rig Type: CME 55 
Boring Type: 8" HSA 

WELL NO: 

Well 3 
Sheet I of I 

DEPTH 

CL 

ML 

CH 

LOCATION 
NORTHING 10,042.56 EASTING 8,797.30 ELEVATION 5,178.21 

MATERIAL DESCRIPTION 
Sandy SILT w/ gravel - soft, moist, brown to 

grey, NP silt 

Sandy Lean CLAY w/ gravel up to l/TincFin 
diameter - very stiff, slightly moist, brown to 
grey 

SILT - Eard, slightly moist,'ngFt'Brown, \!S 
inch iron stained sand seams throughout 
sample 

Lean CLAY - harT, moist, ligfiTbrown to grey 

Fat CLAY - ¥ar3, moist, TTgTit̂ rown 

• hard, moist, grey 
• very difficult drilling around 42 feet 

Fat CLAY - hard, moist, grey, no groundwater 
observed in sample 

- groundwater measured at 61 feet 
- no cuttings coming up from augers, still 

difficult drilling 

Bottom of Boring @ 80 Feet 

SPT BLOW COUNT 
102030405060708090 

82,0 

31,3 95.3 

29,888,8 

38,7 

38,4 99,8 

44.i 98,8 

46 

80 

80 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
10203040S060708090 

45 

N - OBSERVED UNCORRECTED BLOW COUNT * N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT ^ 

Copynghl(c)2lll2, IGES, INC. 

g- 2" O.D./I.38 LD. SPLIT SPOON SAMPLER 
8- 3" O.D./2.42" LD. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY SAMPLER 
D- GRAB SAMPLE 
B- Modified Califomia Sampler 

NOTES: 10-20 
Bentonite Silica Sand 

D 
Slot 

Screen Grout 

WATER L E V E L 
I -MEASURED SZ-ESTIMATED 

3b 



COMPLETED: 11/4/10 

BACKJ-ILLED: 11/4/10 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: JWW 
Rig Type: CME 55 
Boring Type:8" HSA 

BORING NO: 

Well 4 
Sheet 1 of I 

2 
a! 
O 

DEPTH 

0 = 

1 

21 

3 

4 | 

5 

7i 

10-

15-

20-

125-

9 

lo­

l l 

12-

13 

14 

15-

16 

17 

18-

19 

20-

21-

22-

23-

24-

25-

- N 

30 

35 

40 

45 H 

50 

55 

60 

65 H 

70 

75 

80 

LOCATION 
NORTHING 11,618.96 EASTING 9,402.31 ELEVATION 5,099.18 

MATERIAL DESCRIPTION 
Sandy SILT w/ trace gravel - soft, 

moist, dark brown, NP silt 
Sandy SILT w/ gravel - soft to medium 

stiff, dark brown 

Lean C L A Y wTtrace gravel^ m^ium 
stiff, moist, light brown to tan, low to 
medium plasticity clay 

Fat C L A Y - Tiard, moist, grey, rust 
colored sand seam in bottom of 
sampler 

• hard, moist, grey 

M H Elastic S iCr - Iiaf3, moist, grey 

hard, very moist, grey 

Bottom of Boring @ 80 Feet 

20 
50/5 

25 
43 
45 

14 
30 
42 

14 
27 
39 

16 
30 
44 

N * 

44 

72 

66 

74 

SPT BLOW COUNT 
102030405060708090 

,82,7 

33,7 97,0 

36.8 96.7 

49.5 

44.396.6 

47,7 98,4 

62 

72 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • - 1 
102030405060708090 

34 

36 

N - OBSERVED UNCORRECTED BLOW COUNT * N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT FR - FIELD REFUSAL 

< 

o 
o 
o Copyrighl (c) 21112, IGES, INC, 

SAMPLE TYPE 

_ 2" O.D./l.38" l.D. SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY S A M P L E | ^ 
E GRAB SAMPLE 
B- Modified Califomia Sampler 
H-2" OD PVC Geoprobe 

NOTES: 

WATER LEVEL 
-MEASURED SZ-ESTIMATED 

Figure 

4a 



STARTED: 11/4/10 

COMPLETED: 11/4/10 

BACKFILLED: 11/4/10 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: 
Rig Type: 
Boring Type: 

JWW 
CME 55 
8" HSA 

WelU 
Sheet 1 of 1 

i -
n 
o 

DEPTH 

CH 

MH 

LOCATION 
NORTHING 11,618.96 EASTING 9,402.31 ELEVATION 5,099.18 

MATERIAL DESCRIPTION 
Sandy SILT w/ trace gravel - soft, moist, dark 

brown, NP silt / 
Sandy SILT w/ gravel - soft to mediurn stiff, 

dark brown 

Lean C L A Y w/ trace gravel - medium stiff, 
moist, light brown lo tan, low to medium 
plasticity clay 

Fat C T A Y - Far9, moist, grey, rust colored" 
sand seam in bottom of sampler 

- hard, moist, grey 

Elastic 5lLT - liarj, moist, grey 

• hard, very moist, grey 

Bottom of Boring @ 80 Feet 

SPT BLOW COUNT 
102030405060708090 

32,7 

33,7 97,0 

36,8 96,7 

49,5 

44,2 96.6 

47,7 98,4 

62 

72 

Moisture Content 
and 

Atterberg Limits 

Plastic Moistiii;e L iquid 
Limit Content L imit 

1020.30405060708090 

34 

36 

N - OBSERVED UNCORRECTED BLOW COUNT • N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT 

o 

Copyright Ic) 2(112, IGES, INC, 

SAMPLE TYPE 

0- 2" O.D./1.38 l.D. SPLIT SPOON SAMPLER 
g- 3" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY S A M P L E | ^ a- G R A B SAMPLE 

- Modified Califomia Sampler 

NOTES: I0z20 c-r:, 
20 

Bentonite Silica Sand Screen 0''°"' 

WATER LEVEL 
MEASURED V-ESTIMATED 

Figure 

4b 



STARTED: 11/5/10 

COMPLETED: 11/5/10 

BACKFILLED: 11/5/10 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: JWW 
Rig Type: CME 55 
Boring Type:8" HSA 

BORING NO: 

Well 5 
Sheet 1 of 1 

DEPTH 

0 

II 

2 

3 

4\ 

5\ 
i 15-

7i 

9 

10 

111 

12 

13 

14 

15 

16i 

m 
19-j 

20 

21| 

22\ 

23 

24 

25 

20-

25-

30 

135 

40 

45 

50 

55H 

160 

65 H 

70 

75 

80 

'-K 

~-K 

LOCATION 
NORTHING 12,843.25 EASTING 8,450.10 ELEVATION 5,182.22 

MATERIAL DESCRIPTION 
Sandy SILT w/ gravel - soft, moist, 

brownjo gj^y^ NP sijt _ 
Silty T ! L A T - me3Tum stiTT, m^ist," 

brown 

M L Sandy SILT - har3^ sTigRtly moist, IigHt 
brown 

1/2 inch seam of rust colored Poorly r 
Graded_SANEnnJ)ottom o_f̂ sarnpler/ 

Lean C L A Y -Tiard, moist,TightT>rown, 
medium plasticity clay 

Lean C L A Y - hard, nioist, light brown 
to grey 

CH Lean C L A Y - harT, moTst, grey 

• hard, moist, grey 

Bottom of Boring @ 80 Feet 

6 
13 
40 

13 
40 

50/3 

18 
26 
40 

33 
42 

50/5 

53 

66 

SPT BLOW COUNT 
102030405060708090 

25,1 

34.8 94.0 

39.599,0 

38,799.4 

39 

65 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I — — H 
102030405060708090 

37 

N - OBSERVED UNCORRECTED BLOW COUNT ' N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT FR - FIELD REFUSAL 

Copyn8hl|e)2lll2. IGES. INC. 

SAMPLE TYPE 
B- 2" O.D./1.38" l.D. SPLIT SPOON SAMPLER 
§- 3.25" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY S A M P L E | 1 
ffl- GRAB SAMPLE 
B- Modified Califomia Sampler 
H-2" OD PVC Geoprobe 

NOTES: 

WATER LEVEL 
-MEASURED SZ-ESTIMATED 

Figure 

5a 



COMPLETED: I 1/5/10 

BACKFILLED: 11/5/10 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: JWW 
Rig Type: CME 55 
Boring Type: 8" HSA Well 5 

Sheet I of 1 

DEPTH 

25-

M L 

CL Lean C L A Y - hard, moist, light brown to grey 

LOCATION 
NORTHING 12,843.25 EASTING 8,450.10 ELEVATION 5,182.22 

MATERIAL DESCRIPTION 
Sandy SILT w/ gravel - soft, moist, brown to 

grey, N P s i l t _ _ _ 
S i l t y ^ L A Y - meSTum stiTf, moist. Frown 

Sandy STLT - hard, slighlly moist, IigEt^rown 

1/2 inch seam of rust colored Poorly Graded 
_ SAND i_n bottom of sampler /• 
LeanTEAY - fiarJ, moist, liglit Brown, 

medium plasticity clay 

Lean C L A Y - hard, moist, grey 

• hard, moist, grey 

Bottom of Boring @ 80 Feel 

SPT BLOW COUNT 
102030405060708090 

25. 

34.8 94.0 

39.599.0 

38.7 99.4 

39 

65 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

F • 1 
102030405060708090 

37 

N - OBSERVED UNCORRECTED BLOW COUNT • N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT ^ 

Copyrighi (c) 2012, IGES, INC, 

SAMPLE TYPE 
0- 2" O.D./1.38 LD. SPLIT SPOON SAMPLER 
8- 3" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY SAMPLE^l 

GRAB SAMPLE 
I- Modified Califomia Sampler 

I f l ^ Sbt 
Bentonite Silica Sand gJJ^n 0^°"' 

WATER LEVEL 
- MEASORED 52- ESTIMATED 

5b 



COMPLETED: I 1/9/11 

BACKFILLED: 11/9/11 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: DKS 
Rig Type; Fraste 
Boring TypeiAir/Mud Rotary 

BORING NO: 

Well 6 

Q 
O 

DEPTH 

Ol 

H 

21 

3l 

4\ 

5 

6l20 

7i 

9 

10 

H i 

121 

131 

14 

15 

161 

17 

18 

19 

20 

211 

22 

23 

24 

251 

25-

30-

135-

40-

145-

50 

55-

60-

65 

70-

75-

80-

b D 
< GP 

z 
o 

5 o 

LOCATION 
NORTHING 12,502.21 EASTING 7,973.36 ELEVATION 5,228.15 

MATERIAL DESCRIPTION 

SM 

SP 

ML 

ML 

SM 

SM 

SM 

-C-fc 

Silty SAND with gravel - medium 
dense, moist, light brown to brown 

Poorly Graded SAND - medium dense, 
moist, brown 

- no recovery 

Poorly Graded GRAVEL with sand • 
medium dense, moist, brown 

• no recovery 
• driller observation: cobbles 

SILT - very stiff, moist, brown, 
somewhat cemented 

Lean C L A Y - moist, grey 

Silty SAND - very dense, moist, brown 
with rust, somewhat cemented 

- very moist 

Lean C L A Y - hard, moTst, ceinenteJ 

II 
18 
24 

8 
15 
17 

9 
15 
16 

39 
61-3' 

39 
61/3' 

84 
16/1 

67 
33/3" 

58 
42/5" 

00/6' 

16 

12 

12 

SPT BLOW COUNT 
102030405060708090 

1; 103,7 

78,8 

•81,5 

76,6 

^807 

1,7 

31,3 

29,3 

27,4 

30,3 

35,640,8 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

V — • 1 
102030405060708090 

N - OBSERVED UNCORRECTED BLOW COUNT * N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT FR - FIELD REFUSAL 

Copyright (0 2(112, IGES, INC, 

SAMPLE TYPE 
B- 2" 0.D./1.38" l.D. SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" LD. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY SAMPLEf l 
1- GRAB SAMPLE 
J - Modified Califomia Sampler 
H-2" OD PVC Geoprobe 

NOTES: 

WATER LEVEL 
-MEASURED SZ-ESTIMATED 

Figure 

6a 



STARTED: 11/7/11 

COMPLETED: 11/9/11 

BACKFILLED: 11/9/11 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: DKS 
Rig Type: Fraste 
Boring TypeAir/Mud Rotary Well 6 

Sheet 2 of 3 

DEPTH 

26i 

27 

28 

29 

30 

31 

32 

33i 

34i 

35i 15-

361 

37i 

38 

39 

401 

43 

44 

45 

461 

47 

48| 

49 

50̂  

5H 

85-

90 

95 H 

00-

05-

10-

20 

25: 

130-

41|35-

42 
40-

45-

50-1 

155-

60 

65-

LOCATION 
NORTHING 12,502.21 EASTING 7,973.36 ELEVATION 5,228.15 

MATERIAL DESCRIPTION 

SC Sandy C L A Y - hard, inoist, grey, 
cemented 

80 
20/2" 

00/5 

CL Lean CLAY - hard, moist, grey, with 
some sand 100/6' 

CL 

X L -
SP Poorly GradeB^AND - very dense, 

moist, grey 
- NP, difficult to thread in lab 

00/6 

00/6' 

SPT BLOW COUNT 
102030405060708090 

29,7 59.0 

29.7 

25.6 

30.4 90.5 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • H 
102030405060708090 

N - OBSERVED UNCORRECTED BLOW COUNT N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT FR - FIELD REFUSAL 

o 
o 
o Copyrighi (c) 21112. IGES, INC. 

SAMPLE TYPE 
B- 2" O.D./1.38" LD. SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY S A M P L E | I a- GRAB SAMPLE 

- Modified Califomia Sampler 
H-2" OD PVC Geoprobe 

NOTES: 

WATER L E V E L 
I -MEASURED SZ-ESTIMATED 

Figure 

6b 



STARTED: 

COMPLETED: 11/9/11 

BACKFILLED: 11/9/11 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 ._ 

IGES Rep: DKS 
Rig Type: Fraste 
Boring TypeAir/Mud Rotary Well 6 

Sheet 3 of 3 

DEPTH 

J70-52-

53 

54i 

55f 

56j 

57\ 

58-

59-

60 

61 

621 

63 

64|10 

68 

69 

70 

71 

72 

73 

741 
E 

75l 

76j 

77-1 

75-

80-

85-

90 

95 

:00 

.05 

15-
65 i 

= 

66| 

67120 

;25-

30 

35-

140-

45-

50-

LOCATION 
NORTHING 12,502.21 EASTING 7,973.36 ELEVATION 5,228.15 

MATERIAL DESCRIPTION 

CL Lean C L A Y - hard, moist, grey 100/5' 

Clayey SAND - some sand pockets 

MH Elastic SILT - hard, moist, grey 

M H 

Bottom of Boring @ 250.5 Feet 

00/6' 

84 
18/1" 

00/6' 

SPT BLOW COUNT 
102030405060708090 

28.e 69.9 

32.C 

59 

59 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • I 
102030405060708090 

28 

27 

S N - OBSERVED UNCORRECTED BLOW COUNT 
o V 

* N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT FR - FIELD REFUSAL 

Copyrighr (c) 21)12, ICES, INC 

SAMPLE TYPE 
B- 2" O.D./l .38" l.D. SPLIT SPOON SAMPLER 
8- 3.25" O.D./2.42" LD. U SAMPLER 
0- 3" O.D. THfN-WALLED SHELBY SAMPLE^? 

GRAB SAMPLE 
H- Modified California Sampler 
H-2" OD PVC Geoprobe 

NOTES: 

WATER LEVEL 
-MEASURED SZ-ESTIMATED 

Figure 

6c 



COMPLETED: 11/9/11 

BACKFILLED: 11/9/11 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: 
Rig Type: 
Boring Type: 

DKS 
Fraste 
Air/Mud Rotary 

Well 6 
Sheet 1 of 3 

f-

< 

P 

DEPTH 

0 = 

SM 

SP 

GP 

ML 

M L 

SM 

SM 

- C L -

LOCATION 
NORTHING 12,502.21 EASTING 7,973.36 ELEVATION, 5,228.15 

MATERIAL DESCRIPTION 
Silty SAND with gravel - medium dense, 

moist, light brown to brown 

Poorly Graded SAND - medium dense, moist, 
brown 

- no recovery 

Poorly Graded G R A V E L with sand - medium 
dense, moist, brown 

- no recovery 
- driller observation: cobbles 

SILT - very stiff, moist, brown, somewhat 
cemented 

Lean C L A Y - moist, grey 

Silty SAND - very dense, moist, brown with 
rust, somewhat cemented 

very moist 

Lean C L A Y - har l moTst, cemented 

SPT BLOW COUNT 
102030405060708090 

-m 03,7 

78,8 

81.5 

76,6 

80,7 

9,1 

7,8 

31,3 

29,3 

27,4 

30,3 

35,6 40,8 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

h — 1 
102030405060708090 

N - OBSERVED UNCORRECTED BLOW COUNT * N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT 

Copyright (c) 2IJ12, ICES, INC 

SAMPLE TYPE 
B- 2" O.D./1.38 l.D. SPLIT SPOON SAMPLER 
8- 3" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY S A M P L E | 1 

S- GRAB SAMPLE 
- Modified Califomia Sampler 

NOTES: 
^ S^t 

Bentonite Silica Sand g^^n Grout 

D ~~ 
WATER LEVEL 

-MEASURED SZ-ESTIMATED 

Figure 

6d 



STARTED: 11/1/11 

COMPLETED: 11/3/11 

BACKFILLED: 11/3/11 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: DKS 
Rig Type: Fraste 
Boring TypeAir/Mud Rotary 

BORING NO: 

Well? 
Sheet 1 of 3 

DEPTH 

0-

l l 

2 

3 

4] 

5\ 

6 

71 

9 

101 

11 

121 

131 

141 

15 

161 

17 

181 

19̂  

20 

21| 

22 

23 

24 

25 

-M 

10-

15-

20-

25-

- M 

30 

35-

40 

i45-

l50-

55-

60 

65 

70-

75-

80-

1-SP 
,sc 

ri 

LOCATION 
NORTHING 11,845:99 EASTING 8,142.12 ELEVATION 5,268.65 

MATERl2\L DESCRIPTION 

SM 

SM 

Silty SAND with gravel - light brown 

Silty SAND - medium dense, moist, 
fines are more plastic 

ML 

M L 

Poorly Grade3 SAND - medium dense, 
moist, light brown, some sill, trace f 
gravel f 

SILT niarJTmoist, light brown with 
rust, blocky, somewhat plastic, some 
cementation 

- NP, difficult to thread in lab 

ML 

ML • NP, difficult to thread in lab 

ML 

ML 

SM 
Silty SAND - very dense, moist, light 

brown with rust, SILT pockets, 
cemented 

ML SILT - hard, moist, light brown, 
cemented 

15 
15 
18 

18 
21 
22 

27 
67 

34 
66 

29 
71 

43 
57/5' 

44 
56/5" 

66 
44/4" 

89 
11/r 

69 
21/2" 

N * 

17 

SPT BLOW COUNT 
10203040S060708090 

1 
;89,3 

93,3 

87,9 

,;85,6 

:85,2 

76,4 

:90,7 

:91,3 

17,1 

1,C 

29,7 

30,C 

32,899,4 

26,̂  

16,1 

24,1 

30.S 99,6 

27,6 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

K • 1 
1020.3040S060708090 

10 

N - OBSERVED UNCORRECTED BLOW COUNT * N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT PR - FIELD REFUSAL^ 

< 

o 
o 
o Copynelll(cl2(ll2, IGES, INC. 

SAMPLE TYPE 

_ 2" O.D./l.38" LD. SPLIT SPOON SAMPLER 
§- 3.25" O.D./2.42" LD. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY SAMPLE^l 

S- G R A B SAMPLE 
- Modified Califomia Sampler 

EI-2" OD PVC Geoprobe 

NOTES: 

WATER LEVEL 
- MEASURED SZ- ESTIMATED 

Figure 

7a 



STARTED: 11/1/11 

COMPLETED: 11/3/11 

BACKFILLED: I 1/3/11 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: DKS 
Rig Type: Fraste 
Boring TypeAir/Mud Rotary Well? 

Sheet 2 013 

DEPTH 

26-
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95-\ 

30i 

3\\ 

32 

331 

34 
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48 

491 
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51 

20 

25-

30-

35-
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45 

50 

155-

60 

65 

§ 
LOCATION 

NORTHING 11,845.99 EASTING 8,142.12 ELEVATION 5,268.65 

MATERIAL DESCRIPTION 

M L 

SM Silty SAND - very dense, moist to very 
moist, light brown, cemented 

- JnlTer oBservatJon : gravel 

r^-SM. 
"ML 
\_ 

Poorly Graded SAND with silt - dense, 
_ wet,j;^brqwnj^ wiUi some_^ravel 

STTty SAND - very dense, moist, ligfit / 
brown withrust_ j 

S I L T - HafS, moist, Hglit Brown witlT 
rust 

- drTlIer observation : graveP 

CL Lean C L A Y - hard, moist, grey, 
somewhat cemented 

CL 

67 
33/3" 

38 
62/5' 

53 
47/3' 

27 
33 
40 

00/5 

50 

SPT BLOW COUNT 
102030405060708090 

72,2 

91,4 

30,4 

27,7 

38,3 

38 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I — • 1 
10203040S060708090 

N - OBSERVED UNCORRECTED BLOW COUNT * N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT FR - FIELD REFUSAL 

o 
CD 
O 
o 
o Copyngh: ic) 2IH2, }GES, J.VC. 

SAMPLE TYPE 
B- 2" 0.D./1.38" l.D. SPLIT SPOON SAMPLER 
B- 3.25" O.D./2.42" LD. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY S A M P L E ^ 
D-GRAB SAMPLE 
tf- Modified Califomia Sampler 
gl-2" OD PVCGeopnabe 

NOTES: 

WATER LEVEL 
y-MEASURED V-ESTIMATED 

Figure 

7b 



U / l / l l 

COMPLETED: 11/3/11 

BACKFILLED: 11/3/11 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: DKS 
Rig Type: Fraste 
Boring TypeAir/Mud Rotary 

BORING NO: 

Well? 
Sheet 3 of 3 

DEPTH 

52̂  

15-
651 

66 

67|20 

68 
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71 

721 
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74i 

75l 

76 

771 

70-

53̂  

541 

55I 

56̂  
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64|10 
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80 
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00 

05H 

|,25-

|30-

35-

40-

,45-

|50-h 

LOCATION 
11,845.99 EASTING 8,142.12 ELEVATION 5,268.65 

MATERIAL DESCRIPTION 

CL 

CL 

;M Silty SAND - very dense, grey, with 
some gravel 

Bottom of Boring (a). 250.3 Feet 

00/6' 

00/6' 

00/6' 

00/3' 

SPT BLOW COUNT 
102030405060708090 

83,0 

8̂6,1 

30.1 

35.8 

34,5 

25,5 

Moisture Content 
and 

Atlerberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

K • 1 
102030405060708090 

N - OBSERVED UNCORRECTED BLOW COUNT * N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT FR - FIELD REFUSAL^ 

Copyrighi (c) 21112, IGES, INC, 

SAMPLE TYPE 
H- 2" O.D./1.38" l.D. SPLIT SPOON SAMPLER 
g- 3.25" O.D./'2.42" LD. U SAMPLER 
0- 3" O.D. THfN-WALLED SHELBY S A M P L E | 1 

B- GRAB SAMPLE 
- Modified Califomia Sampler 

H-2" OD PVC Geoprobe 

NOTES: 

WATER LEVEL 
- MEASURED V - ESTIMATED 

Figure 

7c 



COMPLETED: 11/3/11 

BACKFILLED: 11/.VII 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: DKS 
Rig Type: Fraste 
Boring Type: Air/Mud Rotary Well? 

Sheet 1 of 3 

a 

DEPTH 

Ol 0-
> _1 

SM 

SM 

^"iPoorljTGraded SAND - me3rum"Sense, moist, 
light brown, some silt, trace gravel / 

M L 

M L 

ML 

M L 

M L 

SM 

M L 

LOCATION 
NORTMNC 11,845.99 EASTING 8,142.12 ELEVATION 5,268.65 

MATERIAL DESCRIPTION 
Silty SAND with gravel 7 light brown 

Silty SAND - medium dense, moist, fines are 
more plastic 

SILT - hard, moist, light brown with rust, 
blocky, somewhat plastic, some cementation 

- NP, difficult to thread in lab 

- NP, difficult to thread in lab 

Silty SAND - very dense, moist, light brown 
with rust, SfLT pockets, cemented 

SILT - hard, moist, light brown, cemented 

SPT BLOW COUNT 
102030405060708090 

89,3 

93.3 

87,9 

85.6 

85,2 

76.4 

74.8 

90,7 

91,3 

17,1 

ILC 

29,7 

30,C 

32,899,4 

26,9 

16,1 

24,4 

30,S 99,6 

27,6 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I — 1 
102030405060708090 

10 

N - OBSERVED UNCORRECTED BLOW COUNT * N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT 

Copyrighl(c)21ll2, ICES, INC 

SAMPLE TYPE 
H- 2" O.D./1.38 l.D. SPLIT SPOON SAMPLER 
B- 3" O.D./2.42" LD. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY SAMPLEj^ 

S- GRAB SAMPLE 
- Modified Califomia Sampler 

NOTES: 10-20 
2fi 
Slot 

Bentonite Silica Sand gffg^ Grout 

WATER LEVEL 
-MEASURED SZ-ESTIMATED 

Figure 

7d 



STARTED: l l / l / l l 

COMPLETED: 11/3/11 

BACKFILLED: 11/3/11 

Geotechnical Investigation 
North Cache Valley 
Clarkston, Utah 
Project Number 00386-014 

IGES Rep: DKS 
Rig Type: Fraste 
Boring Type: Air/Mud Rotary Well? 

Sheet 2 of 3 

DEPTH 

10- •.•-.= 

i l l 
l i 

M L 

CL 

LOCATION 
1,845.99 EASTING 8,142.12 ELEVATION 5,268.65 

MATERIAL DESCRIPTION 

Silty SAND - very dense, moist to very moist, 
light brown, cemented 

• dnller oBservation : gravel 

Poorly Graded SAND with silt - dense, wet, 
red brcwn^ wiUi some_^rayel _ 

SiTty SAND - very dense, moTst, (iglit Grown f 
_with^rust _ I 
SILT - Iiar3, moist, UgluBirown witTTrust 

• drTlIer observation : graveP 

Lean C L A Y - hard, moist, grey, somewhat 
cemented 

SPT BLOW COUNT 
102030405060708090 

72,2 

91.4 

30,'( 

27,7 

38,3 

38 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limil Content Limit 

I •—1 
10203040S060708090 

< N - OBSERVED UNCORRECTED BLOW COUNT •* N - UNCORRECTED, EQUIVALENT SPT BLOW COUNT ^ 
c> . ».r,i 1- T-.,^,- vi,-.Ti-o. i n 

Copyrighi (c) 2(112, IGES, INC, 

H- 2" O.D./1.38 l.D. SPLIT SPOON SAMPLER 
g- 3" O.D./2.42" l.D. U SAMPLER 
0- 3" O.D. THIN-WALLED SHELBY S A M P L E | i 

GRAB SAMPLE 
Modified Califomia Sampler 

10-20 
Bentonite Silica Sand 

Slot 
Screen Grout 

WATER LEVEL 
^-MEASURED V-ESTIMATED 

7e 



Sample Date Well ID Top of Casing (ft) Depth to Groundwater (ft) Groundwater Elev (ft) 
12/7/2011 N V l 4997.095 31.41 4965.685 
12/6/2011 NV2 5230.503 35.63 5194.873 
12/6/2011 NV3 5180.711 47.2 5133.511 
12/6/2011 NV4 5101.68 37.81 5063.87 
12/7/2011 NV5 5184.715 62.31 5122.405 
12/7/2011 NV6 5230.654 7L15 5159.504 
12/7/2011 NV7 5271.146 105.125 5166.021 

"Depth to water in NV7 was estimatetd with steel tape (104.25-106)because the electric depth gauge is only 100ft. 
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Geotechnical Investigation 
North Cache Valley 

Clarkston, Utah 
Project Number: 00386-014 
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Geotechnical Investigation 
SUMMARY OF LABORATORY TEST RESULTS TABLE 

Logan City - North Valley Landfill 00386-014 

POTieWATION 
NATURAL 

DRY 
DENSITY 

(pcf) 

NATURAL 
MOISTURE 
CONTENT 

% 

GRADATION (%) ' " ^ ^ N S O L I D A T I O N 

P
E

R
M

E
A

B
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Y

 

(c
m

/s
) 

Point No. Depth (ft) 

NATURAL 
DRY 

DENSITY 
(pcf) 

NATURAL 
MOISTURE 
CONTENT 

% 
Gravel 
>#4 

Sand 

Silt 
and 
Clay 

<#200 

Liquid 
Limit 

Plasticity 
Index 

C (C) 
(psf) 

0(0') 
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om
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on
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o
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P
E
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(c
m

/s
) 

Well 1 7.5 81.2 33,3 89.7 
Well 1 10 9.1 30.1 54.3 15.6 
Well 1 15 52 28 
Well 1 20 81.S 33.9 78.3 
Well 1 30 11.2 37.9 40.8 21.3 
Well 1 40 83.9 35.7 0.0 15.9 84.1 
Well 1 50 14.2 17.9 
Well 1 60 91.8 30.8 45 25 0.11 0.02 2.2 
Well 1 70 44 27 
Well 2 S 94.9 18.1 
Well 2 7.S 14.8 19.2 39.3 41.5 
Well 2 10 88.9 17.5 
Well 2 IS 17.3 58.7 
Well 2 20 103.8 18.3 16.5 43.6 39.9 
Well 2 40 90.1 29.9 0.0 54.5 45.5 
Well 2 50 28.3 93.2 
Well 2 60 96.9 24.5 0.0 52.9 47.1 
Well 2 80 74.5 33.8 0.05 0.006 3.1 
Well 2 90 70 44 
Well 2 100 39.6 99.8 
Well 3 10 31.3 95.3 46 14 

. Well 3 20 29.8 0.1 11.1 88.8 
1 Well 3 30 82.0 38.7 80 51 
^ Well 3 40 38.4 99.8 

Well 3 60 44.5 0.0 1.2 98.8 80 45 
Well 4 10 33.7 97.0 
Well 4 20 82.7 36.8 96.7 62 34 
Well 4 40 44.3 0.0 3.4 96.6 
Well 4 60 49.5 72 36 
Well 4 80 47.7 98.4 
Well 5 10 25.1 39 7 
Well 5 30 34.8 94.0 
Wells SO 39.5 0.0 1.0 99.0 65 37 
Wells 70 38.7 99.4 
Well 6 5.5 103.7 9.1 
Well 6 15 1.7 
Well 6 20 7.8 
Well 6 30 78.8 31.3 1260 22 
Well 6 40 75.0 30.4 1.7E-05 
Well 6 SO 81.5 29.3 
Well 6 60 76.6 27.4 552 32 
Well 6 70 80.7 3S.6 0.0 59.2 40.8 
Well 6 80 30.3 
Well 6 100 29.7 59.0 
Well 6 120 29.7 
Well 6 140 30.4 90.5 
Well 6 160 25.6 NP NP 
Well 6 200 28.6 69.9 
Well 6 220 59 28 
Well 6 250 32.9 59 27 



Geotechnical Investigation 
SUMMARY OF LABORATORY TEST RESULTS TABLE 

Logan City - North Valley Landfill 00386-014 

' S A M P L E LOCATION 

NATURAL 
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DENSITY 
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(c
m

/s
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Well 7 5 89.3 17.1 
Well 7 10.5 93.3 11.0 198 31 
Well 7 15 87.9 29.7 NP NP 
Well 7 20 85.6 30,0 480 35 
Well 7 30 85.2 32.8 0.0 0.6 99.4 
Well 7 40 76.4 26.9 NP NP 
Well 7 50 74.8 30.9 99.6 
Well 7 60 41 10 
Well 7 70 90.7 16.1 27.6 
Well 7 80 91.3 24.4 912 37 
Well 7 90 72.2 30.4 38 5 
Well 7 100 91.4 27.7 I.3E-05 
Well 7 140 38.3 
Well 7 180 90.5 30.4 44 19 3.8E-08 
Well 7 200 83.0 35.8 
Well 7 220 86.1 34.5 
Well 7 250 25.5 



Moisture Content and Unit Weight of Soil 
(In General Accordance with ASTM D2937 and D2216) 

Project: Logan City Landfill 
No: 00386-014 

Location: Cache County, UT 
Date: 9/9/2010 

By: BRR 

#IGES 
© IGES 2004 

_4> Boring No. B - l B- l B - l B- l B-2 B-2 B-2 B-2 

£ c Sample: 
t/5 Depth: 7.5' 20' 40' 60' 5' 10' 15' 20' 

Sample height, H (in] 5.000 6.000 6.000 4,000 5.000 4.000 6.000 

c Sample diameter, D (in) 2.416 2.416 2.416 2.416 2.416 2.416 2.416 

Sample volume, V (rf) 0.0133 0.0159 0.0159 0.0106 0.0133 0.0106 0.0159 
bp 
"5 Wt. rings + wet soil (g' 875.88 1048.94 1082.96 751.84 897.80 683.73 1147.14 

Wt. rings/tare (g) 224.56 260.73 261.27 173.93 223.39 181.07 260.59 
c 

:D 
Moist soil, Ws (g) 651.32 788.21 821.69 577.91 674.41 502.66 886.55 

Moist unit wt.,Ym (pcf) 108.25 109.17 113.80 120.06 112.09 104.43 122.79 

<u Wet soil -1- tare (g) 576.96 495.00 547.29 533.88 529.99 504.17 1027.83 1180.46 
B Dry soil + tare (g) 476.67 414.59 445.62 450.09 483.20 455.75 918.60 1044.24 

Tare (g) 175.75 177.30 160.91 177.93 224.68 179.41 288.42 299.65 

Moisture Content, w (%) 33.3 33.9 35.7 30.8 18.1 17.5 173 18.3 

Dry UnitWt.,')'d (pcf) 81.2 81.5 83.9 91.8 94.9 88.9 103.8 

Entered by:_ 
Reviewed: Z:\PROJECTS\00386_Logan_City\014_Landfill\[MDvl,xts]l 



Moisture Content and Unit Weight of Soil 
(In General Accordance with ASTM D2937 and D2216) 

Project: Logan City Landflll 
No: 00386-014 

Location: Cache County, UT 
Date: 9/9/2010 

By: BRR 

© IGES 2004 

S
am

pl
e 

In
fo

. Boring No. B-2 B-2 B-2 B-2 

S
am

pl
e 

In
fo

. 

Sample: 

S
am

pl
e 

In
fo

. 

Depth: 40' 60' 80' 100' 

U
ni

t 
W

ei
gh

t 
In

fo
. Sample height, H (in) 6.000 5.000 3.000 

U
ni

t 
W

ei
gh

t 
In

fo
. 

Sample diameter, D (in) 2.416 2.416 2.416 

U
ni

t 
W

ei
gh

t 
In

fo
. 

Sample volume, V (rf) 0.0159 0.0133 0.0080 

U
ni

t 
W

ei
gh

t 
In

fo
. 

Wt. rings + wet soil (g] 1109.41 951.63 536.26 

U
ni

t 
W

ei
gh

t 
In

fo
. 

Wt. rings/tare (g) 264.09 225.31 176.48 

U
ni

t 
W

ei
gh

t 
In

fo
. 

Moist soil, Ws (g) 845.32 726.32 359.78 U
ni

t 
W

ei
gh

t 
In

fo
. 

Moist unit wt.,Y„ (pcf) 117.07 120.71 99.66 

M
oi

st
ur

e Wet soil + tare (g) 1143.64 1020.45 350.93 727.73 

M
oi

st
ur

e 

Dry soil + tare (g) 946.80 877.47 297.75 583.72 

M
oi

st
ur

e 

Tare (g) 288.79 294.54 140.48 219.86 

Moisture Content, w (%) 29.9 24.5 33.8 39.6 

Dry Unit Wt.,yd(pcf) 90.1 96.9 74.5 

Entered by: 

Reviewed: Z;\PROJECTS\00386_Logan_Cily\014_Landfili\llHDvl,xlsP 



Liquid Limit Plastic Limit, and Plasticity Index of Soils 
(ASTM D4318) 

Project: Logan City Landflll 
No: 00386-014 

Location: Cache County, UT 
Date: 9/13/2010 

By: JA 

© IGES 2004 

Boring No.: B-l 
Sample: 
Depth: 15' 

Description: Tan fat clay 

Preparation method: Air Dry 
Liquid limit test method: Multipoint 

Plastic Limit 
Determination No 1 2 

Wet Soil + Tare (g) 6.14 6.62 
Dry Soil +. Tare (g) 5.21 5.62 

Moisture Loss (g) 0.93 1.00 
Tare (g) 1.39 1.33 

Dry Soil (g) 3.82 4.29 
Moisture Content, w (%) 24.35 23.31 

Liquid Limit 
Determination No 1 2 3 

Number of Drops, N 27 23 19 
Wet Soil + Tare (g) 9.89 10.78 12.43 
Dry Soil + Tare (g) 7.02 7.54 8.59 

Moisture Loss (g) 2.87 3.24 3.84 
Tare (g) 1.39 1.37 1.38 

Dry Soil (g) 5.63 6.17 7.21 
Moisture Content, w (%) 50.98 52.51 53.26 

One-Point L L (%) 51 52 

Liquid Limit, L L (%) 52 
Plastic Limit, PL (%) 24 

Plasticity Index, PI (%) 28 

54 n 60 1 

10 

Entered by: 
Reviewed: 

Number of drops, N 
100 10 20 30 40 50 60 

Liquid Limit (LL) 
70 80 90 100 

Z;\PROJECTS\00386_Logan_City\OI4_Landfill\[ALvl,xls]l 



Liquid Limit Plastic Limit, and Plasticity Index of Soils 
(ASTM D4318) 

Project: Logan City Landfill 
No: 00386-014 

Location: Cache County, UT 
Date: 9/13/2010 

By: JA 

# I G E S 
© IGES 2004 

Boring No.: B-l 
Sample: 
Depth: 60' 

Description: Grey clay 

Preparation method: Air Dry 
Liquid limit test method: Multipoint 

Plastic Limit 
Determination No 1 2 

Wet Soil + Tare (g) 6.72 7.04 
Dry Soil + Tare (g) 5.80 6.09 

Moisture Loss (g) 0.92 0.95 
Tare (g) 1.38 1.38 

Dry Soil (g) 4.42 4.71 
Moisture Content, w (%) 20.81 20.17 

Liquid Limit 
Determination No 1 2 3 

Number of Drops, N 31 23 15 
Wet Soil + Tare (g) 11.04 11.54 13.13 
Dry Soil + Tare (g) 8.11 8.38 9.28 

Moisture Loss (g) 2.93 3.16 3.85 
Tare (g) 1.39 1.39 1.38 

Dry Soil (g) 6.72 6.99 7.90 
Moisture Content, w (%) 43.60 45.21 48.73 

One-Point L L (%) 45 

Liquid Limit, LL (%) 45 
Plastic Limit PL (%) 20 

Plasticity Index, PI (%) 25 

50 n 60 T 
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Plasticity Chart 
Li le 

Number of drops, N 100 0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

Entered by: 
Reviewed: Z:\PROJECTS\00386_Logan_City\OI4_Landfi1l\(ALvl,xls]2 



Liquid Limit Plastic Limit, and Plasticity Index of Soils 
(ASTMD43I8) 

Project: Logan City Landfill 
No: 00386-014 

Location: Cache County, UT 
Date: 9/13/2010 

By: JA 

© IGES 2004 

Boring No.: B- l 
Sample: 
Depth: 70' 

Description: Grey clay 

Preparation method: Air Dry 
Liquid limit test method: Multipoint 

Plastic Limit 
Determination No 1 2 

Wet Soil + Tare (g) 5.39 5.54 
Dry Soil + Tare (g) 4.79 4.92 

Moisture Loss (g) 0.60 0.62 
Tare (g) 1.33 1.38 

Dry Soil (g) 3.46 3.54 
Moisture Content, w (%) 17.34 17.51 

Liquid Limit 
Determination No 1 2 3 

Number of Drops, N 34 25 20 
Wet Soil + Tare (g) 10.69 11.35 13.08 
Dry Soil + Tare (g) 7.86 8.29 9.44 
Moisture Loss (g) 2.83 3.06 3.64 

Tare (g) 1.39 1.38 1.38 
Dry Soil (g) 6.47 6.91 8.06 

Moisture Content, w (%) 43.74 44.28 45.16 
One-Point LL (%) 44 44 

Liquid Limit LL (%) 44 
Plastic Limit PL (%) 17 

Plasticity Index, PI (%) 27 
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Liquid Limit Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: Logan City Landfill 
No: 00386-014 

Location: Cache County, UT 
Date: 9/13/2010 

By: JA 

© IGES 2004 

Boring No.: B-2 
Sample: 
Depth: 90' 

Description: Grey fat clay 

Preparation method: Air Dry 
Liquid limit test method: Multipoint 

Plastic Limit 
Determination No 1 2 

Wet Soil + Tare (g) 5.50 5.66 
Dry Soil + Tare (g) 4.63 4.77 

Moisture Loss (g) 0.87 0.89 
Tare (g) 1.34 1.39 

Dry Soil (g) 3.29 3.38 
Moisture Content, w (%) 26.44 26.33 

Liquid Limit 
Determination No 1 2 3 

Number of Drops, N 28 23 16 
Wet Soil + Tare (g) 10.28 10.34 11.62 
Dry Soil + Tare (g) 6.65 6.60 7.30 

Moisture Loss (g) 3.63 3.74 4.32 
Tare (g) 1.37 1.34 1.38 

Dry Soil (g) 5.28 5.26 5.92 
Moisture Content, w (%) 68.75 71.10 72.97 

One-Point LL (%) 70 70 

Liquid Limit, LL (%) 70 
Plastic Limit PL (%) 26 

Plasticity Index, PI (%) 44 
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Particle-Size Analysis of Soils 
(ASTM D422) 

Project: Logan City Landfill 
No: 00386-014 

Location: Cache County, UT 
Date: 9/14/2010 

© IGES 2004 

Boring No.: B-l 
Sample: 
Depth: 10' 

Description: Brown silty sand 

Split: No 

Moist Dry 
Total sample wt. (g): 584.60 536.1 

Split fraction: 1.000 

Accum. Grain Size Percent 
Sieve Wt. Ret. (g) (mm) Finer 
12" - 300 -
8" - 200 -
6" - 150 -
4" - 100 -
3" - 75 -

1.5" - 37.5 100.0 
3/4" 17.66 19 96.7 
3/8" 86.01 9.5 84.0 
No.4 161.54 4.75 69.9 
No.lO 248.44 2 53.7 
No.20 302.76 0.85 43.5 
No.40 354.51 0.425 33.9 
No.60 402.90 0.25 24.8 

No. 100 433.16 0.15 19.2 
No.200 452.27 0.075 15.6 

Moisture data 
Moist soil + tare (g): - 763.18 

Dry soil -I- tare (g): 

• -
714.64 

Tare (g): - 178.58 
Moisture content (%): 0.0 9.1 
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Particle-Size Analysis of Soils 
(ASTM D422) 

Project: Logan City Landfill 
No: 00386-014 

Location: Cache County, UT 
Date: 9/14/2010 

© IGES 2004 

Boring No.: B-l 
Sample: 
Depth: 30' 

Description: Brown clayey sand with gravel 

Split: No 

Moist Dry 
Total sample wt. (g): 719.25 646.6 

Split fraction: 1.000 

Accum. Grain Size Percent 
Sieve Wt. Ret. (g) (mm) Finer 
12" - 300 -
8" - 200 -
6" - 150 -
4" - 100 -
3" - 75 -

1.5" - 37.5 100.0 
3/4" 68.97 19 89.3 
3/8" 147.16 9.5 77.2 
No.4 245.00 4.75 62.1 
No.lO 310.07 2 52.0 
No.20 353.22 0.85 45.4 
No.40 389.66 0.425 39.7 
No.60 428.78 0.25 33.7 

No. 100 470.70 0.15 27.2 
No.200 508.73 0.075 21.3 

Moisture data 
Moist soil -1- tare (g): - 899.50 

Dry soil + tare (g): - 826.89 
Tare (g): - 180.25 

Moisture content (%): 0.0 11.2 
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Particle-Size Analysis of Soils 
(ASTM D422) 

Project: Logan City Landfill 
No: 00386-014 

Location: Cache County, UT 
Date: 9/14/2010 

© IGES 2004 

Boring No.: B-l 
Sample: 
Depth: 40' 

Description: Brown sandy clay 

Split: No 

Moist Dry 
Total sample wt. (g): 386.38 284.7 

Split fraction: 1.000 

Accum. Grain Size Percent 
Sieve Wt. Ret. (g) (mm) Finer 
12" - 300 -
8" - 200 -
6" - 150 -
4" - 100 -
3" - 75 -

1.5" - 37.5 -
3/4" - 19 -
3/8" - 9.5 100.0 
No.4 0.05 4.75 100.0 
No.lO 0.32 2 99.9 
No.20 1.14 0.85 99.6 
No.40 2.13 0.425 99.3 
No.60 4.41 0.25 98.5 

No. 100 15.94 0.15 94.4 
No.200 45.36 0.075 84.1 

Moisture data 
Moist soil -1- tare (g): - 547.29 

Dry soil + tare (g): - 445.62 
Tare (g): - 160.91 

Moisture content (%): 0.0 35.7 
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Particle-Size Analysis of Soils 
(ASTM D422) 

Project: Logan City Landfill 
No: 00386-014 

Location: Cache County, UT 
Date: 9/14/2010 

#IGES 
© IGES 2004 

Boring No.: B-2 
Sample: 
Depth: 7.5' 

Description: Brown silty sand with gravel 

Split: No 

Moist Dry 
Total sample wt. (g): 511.10 445.3 

Split fraction: 1.000 

Accum. Grain Size Percent 
Sieve Wt. Ret. (g) (mm) Finer 
12" - 300 -
8" - 200 -
6" - 150 -
4" - 100 -
3" - 75 -

1.5" - 37.5 100.0 
3/4" 12.78 19 97.1 
3/8" 52.15 9.5 88.3 
No.4 85.49 4.75 80.8 
No.lO 116.17 2 73.9 
No.20 136.40 0.85 69.4 
No.40 156.69 0.425 64.8 
No.60 181.16 0.25 59.3 

No. 100 216.05 0.15 51.5 
No.200 260.34 0.075 41.5 

Moisture data 
Moist soil -1- tare (g): - 706.66 

Dry soil + tare (g): - 640.90 
Tare (g): - 195.56 

Moisture content (%): 0.0 14.8 
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Particle-Size Analysis of Soils 
(ASTM D422) 

Project: Logan City Landfill 
No: 00386-014 

Location: Cache County, UT 
Date: 9/14/2010 

By: BRR 

# I G E S 
© IGES 2004 

Boring No.: B-2 
Sample: 
Depth: 20' 

Description: Brown silty sand with gravel 

Split: No 

Moist Dry 
Total sample wt. (g): 880.81 745.1 

Split fraction: 1.000 

Accum. Grain Size Percent 
Sieve Wt. Ret. (g) (mm) Finer 
12" - 300 -
8" - 200 -
6" - 150 -
4" - 100 -
3" - 75 -
1.5" - 37.5 100.0 
3/4" 40.00 19 94.6 
3/8" 90.69 9.5 87.8 
No.4 122.90 4.75 83.5 
No.lO 165.92 2 77.7 
No.20 202.02 0.85 72.9 
No.40 243.40 0.425 67.3 
No.60 297.48 0.25 60.1 

No. 100 369.81 0.15 50.4 
No.200 447.66 0.075 39.9 

Moisture data 
Moist soil + tare (g): - 1180.46 

Dry soil + tare (g): 

• -
1044.74 

Tare (g): - 299.65 
Moisture content (%): 0.0 18.2 
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Particle-Size Analysis of Soils 
(ASTM D422) 

Project: Logan City Landfill 
No: 00386-014 

Location: Cache County, UT 
Date: 9/14/2010 

By: BRR 

^ I G E S 
© IGES 2004 

Boring No.: B-2 
Sample: 
Depth: 40' 

Description: Brown silty sand 

Split: No 

Moist Dry 
Total sample wt. (g): 854.85 658.0 

Split fraction: 1.000 

Accum. Grain Size Percent 
Sieve Wt. Ret. (g) (mm) Finer 
12" - 300 -
8" - 200 -
6" - 150 -
4" - 100 -
3" - 75 -
1.5" - 37.5 -
3/4" - 19 -
3/8" - 9.5 -
No.4 - 4.75 100.0 
No.lO 2.60 2 99.6 
No.20 8.49 0.85 98.7 
No.40 19.42 0.425 97.0 
No.60 73.05 0.25 88.9 

No. 100 217.70 0.15 66.9 
No.200 358.83 0.075 45.5 

Moisture data 
Moist soil + tare (g): - 1143:64 

Dry soil -I- tare (g): - 946.80 
Tare (g): - 288.79 

Moisture content (%): 0.0 29.9 
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Particle-Size Analysis of Soils 
(ASTM D422) 

Project: Logan City Landfill 
No: 00386-014 

Location: Cache County, UT 
Date: 9/14/2010 

#IGES 
© IGES 2004 

Boring No.: B-2 
Sample: 
Depth: 60' 

Description: Gray silty sand 

Split: No 

Moist Dry 
Total sample wt. (g): 725.91 582.9 

Split fraction: 1.000 

Accum. Grain Size Percent 
Sieve Wt. Ret. (g) (mm) Finer 
12" - 300 -
8" - 200 -
6" - 150 -
4" - 100 -
3" - 75 -

1.5" - 37.5 -
3/4" - 19 -
3/8" - 9.5 -
No.4 - 4.75 100.0 
No.lO 0.17 2 100.0 
No.20 2.07 0.85 99.6 
No.40 4.54 0.425 99.2 
No.60 33.31 0.25 94.3 

No. 100 156.47 0.15 73.2 
No.200 308.56 0.075 47.1 

Moisture data 
Moist soil + tare (g): - 1020.45 

Dry soil + tare (g): - 877.47 
Tare (g): - 294.54 

Moisture content (%): 0.0 24.5 
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Amount of Material in Soil Finer than the No. 200 t75|im) Sieve 
(ASTMDU40) 

Project: Logan City Landfill 
No: 00386-014 

Location: Cache County, UT 
Date: 9/10/2010 

By: BRR 

©IGES 2010 

Sa
m

pl
e 

In
fo

. Boring No. B-l B-l B- l B-2 B-2 B-2 

Sa
m

pl
e 

In
fo

. 

Sample 

Sa
m

pl
e 

In
fo

. 

Depth 7.5' 20' 50' 15' 50' 100' 

Sa
m

pl
e 

In
fo

. 

Split No No No No No No 

Sa
m

pl
e 

In
fo

. 

Split Sieve* 

Moist total sample wt. (g) 401.21 317.70 933.28 739.41 1076.59 507.87 

Moist coarse fraction (g) 
Moist split fraction + tare (g) 

Split fraction tare (g) 
Dry split fraction (g) 

Dry retained No. 200 + tare (g) 206.82 228.82 944 20 548.68 368.00 220.76 

Wash tare (g) 175.75 177.30 273.31 288.42 311.22 219.86 

No. 200 Dry wt. retained (g) 31.07 51.52 670.89 260.26 56.78 0.90 

Split sieve* Dry wt. retained (g) 
Dry total sample wt. (g) 300.92 237.29 817.61 630.18 839.31 363.86 
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Moist soil + tare (g) 
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Dry soil + tare (g) 
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Tare (g) C
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Moisture content (%) 

S
p
li

t 

Fr
ac

tio
n Moist soil + tare (g) 576.96 495.00 120f ,59 1027.83 1387.81 727.73 

S
p
li

t 

Fr
ac

tio
n 

Dry soil + tare (g) 476.67 414.59 1090.92 918.60 1150.53 583.72 

S
p
li

t 

Fr
ac

tio
n 

Tare (g) 175.75 177.30 273.31 288.42 311.22 219.86 S
p
li

t 

Fr
ac

tio
n 

Moisture content (%) 33.33 33.89 14.15 17.33 28.27 39.58 

Pe rcent passing split sieve* (% 

Percent passing No. 200 sieve (% 89.7 78.3 17.9 58.7 93.2 99.8 

Entered by: 
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One-Dimensional Consolidation Properties of Soils 
(ASTM D2435) 

Project: Logan City Landfill 
No: 00386-014 

Location: Cache County, UT 
Date: 9/10/2010 

By: BRR 

Boring No.: B-l 
Sample: 
Depth: 60' 

Sample Description: Gray clay 

Engineering Classification: Not requested 

Sample type: Undisturbed-trimmed frorn ring 

Test method: A Stress (psf) Dial (in.) 1-D (%) H , (in.) e 
Inundation stress (psO, timing: Seating Beginning Seating 0.0000 0.00 1.0000 0.9358 

Specific gravity, G^ 2.67 Assumed 100 0.0002 0.02 0.9998 0.9354 
200 0.0018 0.18 0.9982 0.9323 
400 0.0041 0.41 0.9959 0.9278 
800 0.0084 0.84 0.9916 0.9196 

Initial (o) Final (f) 1600 0.0154 1.54 0.9847 0.9061 
Sample height, H (in.) 1.000 0.9066 3200 0.0280 2.80 0.9720 0.8816 

Sample diameter, D (in.) 2.416 2.416 6400 0.0434 4.34 0.9566 0.8519 
Wt. rings -t- wet soil (g) 178.77 173.67 12800 0.0650 6.50 0.9350 0.8100 

Wt. rings/tare (g) 43.25 43.25 25600 0.0970 9.70 0.9030 0.7480 
Moist unit wt., y,,, (pcf) 112.6 119.5 51200 0.1415 14.15 0.8585 0.6619 

Wet soil + tare (g) 533.88 25600 0.1383 13.83 0.8617 0.6681 
Dry soil + tare (g) 450.09 6400 0.1234 12.34 0.8766 0.6969 

Tare (g) 177.93 1600 0.1085 10.85 0.8915 0.7258 
Moisture content, w (%) 30.8 25.9 400 0.0934 9.34 0.9066 0.7550 

Dry unit wt., yj (pcQ 
Saturation 

86.1 
0.88 

95.0 
0.91 

*Note: Cv, C,,, C,, and Op' to be determined 

by Geotechnical Engineer. 

0.0 S 

100 1000 10000 
Effective Consolidation Stress, (psf) 

100000 

Entered: 

Reviewed: Z:J'ROJl;CTS',00386^Logan_Cily\014_Landfln,[CONSOL_GCvl.xlsll 



One-Dimensional Consolidation Properties of Soils 
(ASTM D2435) 

Project: Logan City Landfill 
No: 00386-014 

Location: Cache County, UT 
Date: 9/10/2010 

By: BRR 

\^ IGES 
© IGES 2006 

Boring No.: B-2 
Sample: 
Depth: 80' 

Sample Description: Gray clay 

Engineering Classification: Not requested 

Sample type: Undisturbed-trimmed from ring 

Test method: A Stress (psf) Dial (in.) 1-D E,(%) H,(in.) e 
Inundation stress (psf), timing: Seating Beginning Seating 0.0000 0.00 1.0000 0.9638 

Specific gravity, G; 2.67 Assumed 100 -0.0022 -0.22 1.0022 0.9681 
200 -0.0017 -0.17 1.0017 0.9671 
400 0.0001 0.01 0.9999 0.9636 
800 0.0012 0.12 0.9988 0.9615 

Initial (o) Final (f) 1600 0.0048 0.48 0.9952 0.9543 
Sample height, H (in.) 1.000 0.9778 3200 0.0098 0.98 0.9902 0.9445 

Sample diameter, D (in.) 2.416 2.416 6400 0.0169 1.69 0.9831 0.9306 
Wt. rings + wet soil (g) 178.88 180.37 12800 0.0247 2.47 0.9754 0.9154 

Wt. rings/tare (g) 42.20 42.20 25600 0.0343 3.43 0.9657 0.8963 
Moist unit wt., Yn, (pcf) 113.6 117.4 51200 0.0484 4.84 0.9516 0.8687 

Wet soil + tare (g) 350.93 25600 0.0439 4.39 0.9561 0.8775 
Dry soil + tare (g) 297.75 6400 0.0350 3.50 0.9651 0.8952 

Tare (g) 140.48 1600 0.0280 2.80 0.9720 0.9088 
Moisture content, w (%) 33.8 35.3 400 0.0222 2.22 0.9778 0.9202 

Dry unit wt., (pcf) 
Saturation 

84.9 
0.94 

86.8 
1.00 

*Note: Cy, Ĉ ,, C ,̂ and a '̂ to be determined 

by Geotechnical Engineer 

-1.0 

100 1000 10000 
Effective Consolidation Stress, CT'VC (psf) 

100000 

Comments: Sample swelled at 100 psf and 200 psf. 
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Moisture Content and Unit Weight of Soil 
(In General Accordance with ASTM D2937 and D2216) 

Project: North Valley Landfill 
No: 00386-014 

Location: Clarkston, UT 
Date: 11/10/2010 

By: MP 

#IGES 
© IGES 2004 

WelU Well 4 Well 4 
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. Boring No. B-3 B-3 B-3 B-3 B-3 B-5 B-5 B-5 
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Sample: 

Depth: 10' 20' 30' 40' 60' 10' 20' 40' 

Sample height, H (in) 4.000 4.000 

a 
CS 

Sample diameter, D (in) 2.416 2.416 
* J Sample volume, V (rf) 0.0106 0.0106 

'5 Wt. rings + wet soil (g) 725.02 718.56 

Wt. rings/tare (g) 177,57 174.03 

B Moist soil, Ws (g) 547.45 544.53 
Moist unit wt.,y^ (pcf) 113.73 113.12 

)i
st

ur
e Wet soil + tare (g) 611.37 674.35 641.56 646,83 592.65 629.61 679.27 765.28 

)i
st

ur
e 

Dry soil + tare (g) 502.08 554.37 505.02 506.31 453.61 509.07 537.63 585.78 

s Tare (g) 152.71 152.35 151.98 139,98 140.99 151.55 152.71 180.29 

Moisture Content, w (%) 31.3 29.8 38.7 38.4 44.5 33.7 36.8 44.3 

Dry Unit Wt.,ya (pcf) 82.0 82.7 
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Moisture Content and Unit Weight of Soil 
(In General Accordance with ASTM D2937 and D2216) 

Project: North Valley Landfill 
No: 00386-014 

Location: Clarkston, UT 
Date: 11/10/2010 

By: MP 
Well 4 Well 4 Well 5 

#IGES' 
© IGES 2004 

Well 5 Well 5 Well 5 
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Sample: 
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Depth: 60' 80' 10' 30' 50' 70' 
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 Sample height, H (in) 
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Sample diameter, D (in) 
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Sample volume, V (fif) 
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Wt. rings + wet soil (g) 
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Wt. rings/tare (g) 
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Moist soil, Ws (g) U
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Moist unit wt.,y„ (pcf) 

M
oi

st
ur

e Wet soil -1- tare (g) 654.87 771.26 337.37 713.88 517,89 727.91 

M
oi

st
ur

e 

Dry soil -i- tare (g) 480.35 571.87 297.89 562,50 407.76 567.05 

M
oi

st
ur

e 

Tare (g) 127,74 154.04 140.32 127,02 128.76 151.73 

Moisture Content, w (%) 49.5 47.7 25.1 34.8 39.5 38.7 

Dry Unit Wt., Yd (pcf) 

Entered by: 
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Liquid Limit. Plastic Limit, and Plasticity Index of Soils 
(ASTM D4318) 

Project: North Valley Landfill 
No: 00386-014 

Location: Clarkston^ UT 
Date: 11/12/2010 

By: JA 

© IGES 2004 

Boring No.: B-3 
Sample: 
Depth: 10' 

Description: Tan silt 

Preparation method: Air Dry 
Liquid limit test method: Multipoint 

Plastic Limit 
Determination No 1 2 

Wet Soil + Tare (g) 7.10 7.42 
Dry Soil + Tare (g) 5.71 5.95 

Moisture Loss (g) 1.39 1.47 
Tare (g) 1.38 1.40 

Dry Soil (g) 4.33 4.55 
Moisture Content, w (%) 32.10 32.31 

Liquid Limit 
Determination No 1 2 3 

Number of Drops, N 35 22 18 
Wet Soil + Tare (g) 8.90 10.73 10.25 
Dry Soil + Tare (g) 6.57 7.79 7.42 

Moisture Loss (g) 2.33 2.94 2.83 
Tare (g) 1.37 1.35 1.39 

Dry Soil (g) 5.20 6.44 6.03 
Moisture Content, w (%) 44.81 45.65 46.93 

One-Point LL (%) 45 

Liquid Limit, L L (%) 46 
Plastic Limit, PL (%) 32 

Plasticity Index, PI (%) 14 

47.5 

47 

b46.5 

c 
o 46 

545.5 

45 

44.5 

Flow Curve 

<J> 

\ 
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\ \ 

10 Nimiber of drops, N 
100 

A - L i le 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 
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Liquid Limit, Plastic Limit, and Plasticity Index of Soils 
(ASTM D4318) 

Project: North Valley Landfill 
No: 00386-014 

Locjation: Clarkston, UT 
Date: 11/12/2010 

By: JA 

© IGES 2004 

Boring No.: B-3 
Sample: 
Depth: 30' 

Description: Tan fat clay 

Preparation method: Air Dry 
Liquid limit test method: Miiltipoint 

Plastic Limit 
Determination No 1 2 

Wet Soil + Tare (g) 6.85 6.39 
Dry Soil + Tare (g) 5.60 5.28 

Moisture Loss (g) 1.25 1.11 
Tare (g) 1.35 1.38 

Dry Soil (g) 4.25 3.90 
Moisture Content, w (%) 29.41 28.46 

Liquid Limit 
Determination No 1 2 3 

Number of Drops, N 35 24 16 
Wet Soil + Tare (g) 10.15 10.99 11.26 
Dry Soil + Tare (g) 6.27 6.71 6.79 

Moisture Loss (g) 3.88 4.28 4.47 
Tare (g) 1.33 1.37 1.38 

Dry Soil (g) 4.94 5.34 5.41 
Moisture Content, w (%) 78.54 80.15 82.62 

One-Point LL (%) 80 

Liquid Limit, LL (%) 80 
Plastic Limit, PL (%) 29 

Plasticity Index, PI (%) 51 
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Liquid Limit, Plastic Limit, and Plasticity Index of Soils 
(ASTM D43I8) 

Project: North Valley Landfill 
No: 00386-014 

Location: Clarkston, UT 
Date: 11/12/2010 

By:JA 

© IGES 2004 

Boring No.: B-3 
Sample: 
Depth: 60' 

Description: Grey fat clay 

Preparation method: Air Dry 
Liquid limit test method: Multipoint 

Plastic Limit 
Determination No 1 . 2 . 

Wet Soil + Tare (g) 5.77 5.85 
Dry Soil + Tare (g) 4.65 4.68 

Moisture Loss (g) 1.12 1.17 
Tare (g) 1.37 1.34 

Dry Soil (g) 3.28 3.34 
Moisture Content, w (%) 34.15 35.03 

Liquid Limit 
Determination No 1 2 3 

Number of Drops, N 32 25 21 
Wet Soil + Tare (g) 8.61 10.49 10.70 
Dry Soil + Tare (g) 5.45 6.44 6.49 

Moisture Loss (g) 3.16 4.05 4.21 
Tare (g) 1.38 1.39 1.32 

Dry Soil (g) 4.07 5.05 5.17 
Moisture Content, w (%) 77.64 80.20 81.43 

One-Point LL (%) 80 80 

Liquid Limit, LL (%) 80 
Plastic Limit, PL (%) 35 

Plasticity Index, PI (%) 45 
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Liquid Limit, Plastic Limit, and Plasticity Index of Soils 
(ASTM D4318) 

Project: North Valley Landfill 
No: 00386-014 

Location: Clarkston, UT 
Date: 11/12/2010 

By: JA 

© IGES 2004 

Boring No.: B-5 Well 4 
Sample: 
Depth: 20' 

Description: Grey fat clay 

Plastic Limit 

Preparation method: Air Dry 
Liquid limit test method: Multipoint 

Determination No 1 2 
Wet Soil + Tare (g) 5.63 5.92 
Dry Soil + Tare (g) 4.70 4.92 

Moisture Loss (g) 0.93 1.00 
Tare (g) 1.39 1.39 

Dry Soil (g) 3.31 3.53 
Moisture Content, w (%) 28.10 28.33 

Liquid Limit 
Determination No 1 2 3 

Number of Drops, N 34 24 17 
Wet Soil 4- Tare (g) 11.30 11.71 12.36 
Dry Soil + Tare (g) 7.56 7.76 8.06 

Moisture Loss (g) 3.74 3.95 4.30 
Tare (g) 1.38 1.40 1.38 

Dry Soil (g) 6.18 6.36 6.68 
Moisture Content, w (%) 60.52 62.11 64.37 

One-Point LL (%) 62 

Liquid Limit, L L (%) 62 
Plastic Limit, PL (%) 28 

Plasticity Index, PI (%) 34 
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Liquid Limit, Plastic Limit, and Plasticity Index of Soils 
(ASTM 04318) 

Project: North Valley Landfill 
No: 00386-014 

Location: Clarkston, UT 
Date: 11/J 5/2010 

By: JA 

© IGES 2004 

Boring No.: B-5 Well 4 
Sample: 
Depth: 60' 

Description: Grey elastic silt 

Preparation method: Air Dry 
Liquid limit test method: Multipoint 

Plastic Limit 
Determination No 1 .2 . 

Wet Soil + Tare (g) 6.74 7.39 
Dry Soil + Tare (g) 5.34 5.79 

Moisture Loss (g) 1.40 1.60 
Tare (g) 1.38 1.34 

Dry Soil (g) 3.96 4.45 
Moisture Content, w (%) 35.35 35.96 

Liquid Limit 
Determination No 1 2 3 

Number of Drops, N 35 23 17 
Wet Soil + Tare (g) 10.72 10.88 12.66 
Dry Soil + Tare (g) 6.82 6.88 7.84 

Moisture Loss (g) 3.90 4.00 4.82 
Tare (g) 1.32 1.36 1.32 

Dry Soil (g) 5.50 5.52 6.52 
Moisture Content, w (%) 70.91 72.46 73.93 

One-Point LL (%) 72 

Liquid Limit, LL (%) 72 
Plastic Limit, PL (%) 36 

Plasticity Index, PI (%) 36 

74.5 q 60 1 

10 

50 

;=r40 
CL, 
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10 

Plasticity Chart 

Number of drops, N 
100 10 20 30 40 50 60 

Liquid Limit (LL) 
70 80 90 100 

Entered by: 
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Liquid Limit. Plastic Limit, and Plasticity Index of Soils 
(ASTM D43T8) 

Project: North Valley Landfill 
No: 00386-014 

Location: Clarkston, UT 
Date: 11/15/2010 

By: JA 

© IGES 2004 

Boring No.: B-6 Well 5 
Sample: 
Depth: 10' 

Description: Grey silt 

Preparation method: Air Dry 
Liquid Hmit test method: Multipoint 

Plastic Limit 
Determination No 1 2 

Wet Soil + Tare (g) 7.58 7.95 
Dry Soil + Tare (g) 6.07 6.34 

Moisture Loss (g) 1.51 1.61 
Tare (g) 1.39 1.33 

Dry Soil (g) 4.68 5.01 
Moisture Content, w (%) 32.26 32.14 

Liquid Limit 
Determination No 1 2 3 

Number of Drops, N 29 23 . 16 
Wet Soil + Tare (g) 9.31 10.05 10.31 
Dry Soil + Tare (g) 7.08 7.61 7.71 

Moisture Loss (g) 2.23 2.44 2.60 
Tare (g) 1.37 1.38 1.32 

Dry Soil (g) 5.71 6.23 6.39 
Moisture Content, w (%) 39.05 39.17 40.69 

One-Point L L (%) 40 39 

Liquid Limit, L L (%) 39 
Plastic Limit, PL (%) 32 

Plasticity Index, PI (%) 7 
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Liquid Limit, Plastic Limit, and Plasticity Index of Soils 
(ASTM D4318) 

Project: North Valley Landfill 
No: 00386-014 

Location: Clarkston, UT 
Date: 11/15/2010 

By: JA 

) IGES 2004 

Boring No.: B-6 Well 5 
Sample: 
Depth: 50' 

Descriptiori: Grey fat clay 

Preparation method: Air Dry 
Liquid limit test method: Multipoint 

Plastic Limit 
Determination No 1 2 

Wet Soil + Tare (g) 6.90 7.00 
Dry Soil + Tare (g) 5.72 . 5.73 

Moisture Loss (g) 1.18 1.27 
Tare (g) 1.38 1.38 

Dry Soil (g) 4.34 4.35 
Moisture Content, w (%) 27.19 29.20 

Liquid Limit 
Determination No 1 2 3 

Number of Drops, N 35 24 16 
Wet Soil + Tare (g) 10.31 10.86 12.52 
Dry Soil + Tare (g) 6.88 7.07 8.02 

Moisture Loss (g) 3.43 3.79 4.50 
Tare (g) 1.39 1.33 1.38 

Dry Soil (g) 5.49 5.74 6.64 
Moisture Content, w (%) 62.48 66.03 67.77 

One-Point LL (%) 66 

Liquid Limit, LL (%) 65 
Plastic Limit, PL (%) 28 

Plasticity Index, PI (%) 37 
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Particle-Size Analysis of Soils 
(ASTM D422) 

Project: North Valley Landfill 
No: 00386-014 

Location: Clarkston, UT 
Date: 11/11/2010 

By: MP 

#IGES 
© IGES 2004 

Boring No.: B-3 
Sample: 
Depth: 20' 

Description: Gray clay 

Split: No 

Moist Dry 
Total sample wt. (g): 522.00 402.0 

Split fraction: 1.000 

Accum. Grain Size Percent 
Sieve Wt. Ret. (g) (mm) Finer 
12" - 300 -
8" - 200 -
6" - 150 -
4" - 100 -
3" - 75 -

1.5" - 37.5 -
3/4" - 19 -
3/8" - 9.5 100.0 
No.4 0.30 4.75 99.9 

No.lO 0.80 2 99.8 
No.20 1.61 0.85 99.6 
No.40 5.12 0.425 98.7 
No.60 9.55 0.25 97.6 

No. 100 19.99 0.15 95.0 
No.200 45.21 0.075 88.8 

Moisture data 
Moist soil + tare (g): - 674.35 

Dry soil + tare (g): - 554.37 
Tare (g): - 152.35 

Moisture content (%): 0.0 29.8 

No.200 

)00 10 

Entered by: 
Reviewed: 
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Particle-Size Analysis of Soils 
(ASTM D422) 

Project: North Valley Landfill 
No: 00386-014 

Location: Clarkston, UT 
Date: 11/11/2010 

^IGES 
© IGES 2004 

Boring No.: B-3 
Sample: 
Depth: 60' 

Description: Gray clay 

Split: No 

Moist Dry 
Total sample wt. (g): 451.66 312.6 

Split fraction: 1.000 

Accum. Grain Size Percent 
Sieve Wt. Ret. (g) (mm) Finer 
12" - 300 -
8" - 200 -
6" - 150 -
4" - 100 -
3" - 75 -

1.5" - 37.5 -
3/4" - 19 -
3/8" - 9.5 -
No.4 - 4.75 100.0 

No.lO 0.24 2 99.9 
No.20 0.88 0.85 99.7 
No.40 1.54 0.425 99.5 
No.60 2.00 0.25 99.4 
No. 100 2.72 0.15 99.1 
No.200 3.72 0.075 98.8 

Moisture data 
Moist.soil + tare (g): - 592.65 

Dry soil + tare (g): - 453.61 
Tare (g): - 140.99 

Moisture content (%): 0.0 44.5 
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Particle-Size Analysis of Soils 
(ASTM D422) 

Project: North Valley Landfill 
No: 00386-014 

Location: Clarkston, UT 
Date: 11/11/2010 

© IGES 2004 

Boring No.: B-5 Well 4 
Sample: 
Depth: 40' 

Description: Gray clay 

Split: No 

Moist Dry 
Total sample wt. (g): 584.99 405.5 

Split fraction: 1.000 

Accum. Grain Size Percent 
Sieve Wt. Ret. (g) (mm) Finer 

12" - 300 -
8" - 200 -
6" - 150 -
4" - 100 -
3" - 75 -

1.5" - 37.5 -
3/4" - 19 -
3/8" - 9.5 -
No.4 - 4.75 100.0 

No.lO 0.09 2 100.0 
No.20 1.26 0.85 99.7 
No.40 2.33 0.425 99.4 
No.60 3.20 0.25 99.2 

No. 100 5.71 0.15 98.6 
No.200 13.68 0.075 96.6 

Moisture data 
Moist soil -t- tare (g): - 765.28 

Dry soil -i- tare (g): - 585:78 
Tare (g): - 180.29 

Moisture content (%): 0.0 44.3 
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Particle-Size Analysis of Soils 
(ASTM D422) 

Project: North Valley Landfill 
No: 00386-014 

Location: Clarkston, UT 
Date: 11/11/2010 

#IGES 
© IGES 2004 

Boring No.: B-6 Well 5 
Sample: 
Depth: 50' 

Description: Gray clay 

Split: No 

Moist Dry 
Total sample wt. (g): 389.13 279.0 

Split fraction: 1.000 

Accum. Grain Size Percent 
Sieve Wt. Ret. (g) (mm) Finer 
12" - 300 -
8" - 200 -
6" - 150 -
4" - 100 -
3" - 75 -
1.5" - 37.5 -
3/4" - 19 -
3/8" - 9.5 -
No.4 - 4.75 100.0 

No.lO 0.02 2 100.0 
No.20 0.38 0.85 99.9 
No.40 1.03 0.425 99.6 
No.60 1.47 0.25 99.5 
No. 100 2.04 0.15 99.3 
No.200 2.86 0.075 99.0 

Moisture data 
Moist soil -1- tare (g): - 517.89 

Dry soil + tare (g): - 407.76 
Tare (g): - 128.76 

Moisture content (%): 0.0 39.5 
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Amount of Material in Soil Finer than the No. 200 (75 um) Sieve 
(ASTM Dl 140) 

Project: North Valley Landfill 
No: 00386-014 

Location: Clarkston, UT 
Date: 11/11/2010 

RICES' 
©IGES 2010 

By: M P 
Well 4 W e l U Well 4 Well 5 Well 5 

Boring No. B-3 B-5 B-6 

a Sample 
u 

"ft Depth 10' 40' 20' 30' 

i Split No No No 

Split Sieve* 

Moist total sample wt. (g) 506.85 526.56 

Moist coarse fraction (g) 

Moist split fraction + tare (g) 

Split fraction tare (g) 

Dry split fraction (g) 

Dry retained No. 200 + tare (g) ^ i l 140,83 165.32 153 r-

Wash tare (g) 152.71 139.98 152.71 127 (12 

No. 200 Dry wt. retained (g) 16.40 0.85 10.89 12.61 6.88 26.16 2.69 

Split sieve* Dry wt. retained (g) 

Dry total sample wt. (g) 349.37 366.33 357.52 384.92 417.83 435.48 415.32 

Moist soil + tare (g) 
o S 
tS '-^ 

Dry soil + tare (g) 
S o 
!-> £ 

Tare (g) 
HH 

Moisture content (%) 

Moist soil + tare (g) 646.83 679.27 •.•;,26 - 713.88 727.91 

S
p
li

t 

'r
ac

ti
or

 

Dry soil + tare (g) 506.31 537,63 - 562.50 

S
p
li

t 

'r
ac

ti
or

 

Tare (g) 139.98 152,71 127.02 
H H 

Moisture content (%) 31.28 38.36 33.72 36.80 47.72 34.76 38.73 

Pe rcent passing split sieve* (% 

Percent passing No . 200 sieve (% 95.3 99.8 97.0 96.7 98.4 94.0 99.4 

Entered by:_ 
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Moisture Content and Unit Weight of Soil 
(In General Accordance with ASTM D2937 and D2216) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/16/2011 

By: BRR 

© IGES 2004 

Boring No. Well 6 Well 6 W e l U Well 6 Well 6 Well 6 Well 6 Well 6 
Cl. ,o 
S c Sample: 

Depth: 5.5' 15' 20' 50' 70' 80' 100' 120' 

Sample height, H (in] 3.000 3.000 4.000 

c Sample diameter, D (in) 2.416 2.416 2.416 

Sample volume, V (f^) 0.0080 0.0080 0.0106 
.2? 'B Wt. rings + wet soil (g] 543.09 511.80 699.35 

+^ Wt. rings/tare (g) 134.75 131.08 
c 
O 

Moist soil, Ws (g) 408.34 380.72 526.37 
Moist unit wt.,Ym (pcf) 113.11 105.46 109.35 

1-1 Wet soil -H tare (g) 1046.27 1354.57 356.40 613.39 802.26 744.47 764.97 883.26 
B 
'o 

Dry soil + tare (g) 977.89 1335.96 343.50 510.77 643.03 621.46 630.94 721.72 

s Tare (g) 224.64 221.76 177.30 160,86 195.58 215.01 179.40 178.59 

Moisture Content, w (%) 9.1 1.7 7.8 29.3 35.6 30.3 29.7 29.7 

Dry Unit Wt., Yd (pcf) 103.7 81.5 80.7 

Entered by:_ 
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Moisture Content and Unit Weight of Soil 
(In General Accordance with ASTM D2937 and D2216) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/16/2011 

By: BRR 

#IGES 
© IGES 2004 

Boring No. Well 6 Well 6 Well 6 Well 6 Well 7 Well 7 Well 7 Well 7 

i « Sample: 

Depth: 140' 160' 200' 250' 5' 15' 30' 40' 

Sample height, H (in] 4.000 5.000 4.000 5.000 

s Sample diameter, D (in) 2.416 2.416 2.416 2.416 

;^
e
ig

h
t 

I
 

Sample volume, V (f^) 0.0106 0.0133 0.0106 0.0133 

;^
e
ig

h
t 

I
 

Wt. rings + wet soil (g] 676,10 903.42 718.27 803.06 

Wt. rings/tare (g) 172.76 217.54 173.47 219.61 
c 
p 

Moist soil, Ws (g) 503.43 685.88 544.80 583.45 
Moist unit wt.,Y„ (pcf) 104.59 113.99 113.18 96.97 

D
is

tu
re

 

Wet soil + tare (g) 736.92 328.13 735.38 365,76 682.23 561.85 684,50 550.18 

D
is

tu
re

 

Dry soil -1- tare (g) f>lV\00 306.91 614.21 314,83 609.20 465.16 550.15 465.72 

s Tare (g) 175,72 224.07 190.09 160.20 181.19 139.98 140.48 151.68 

Moisture Content, w (%) 30.4 25.6 28.6 32.9 17.1 29.7 32.8 26.9 

Dry Unit Wt., Yd (pcf) 89.3 87.9 85.2 76.4 

Entered by:_ 
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Moisture Content and Unit Wei2ht of Soil 
(In General Accordance with ASTM D2937 and D2216) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/16/2011 

By: BRR 

#IGES 
© IGES 2004 

Boring No. Well 7 Well 7 f Well 7 Well? Well 7 Well 7 Well 7 

1 £ Sample: 
1/3 Depth: 50' 70' 90' 100' 140' 180' 220' 250' 

Sample height, H (in] 4.000 4.000 4.000 6.000 3.000 

<s 
c 

Sample diameter, D (in) 2.416 2.416 2.416 2.416 2.416 

Sample volume, V (ff) 0.0106 0.0106 0.0106 0.0159 0.0080 
.SP '53 Wt. rings + wet soil (g] 645.71 677.24 633.79 1113.87 549.49 

Wt. rings/tare (g) 174.21 170.61 180.53 271.42 131.62 

Moist soil, Ws (g) 471.50 506.63 453.26 842.45 417.87 

Moist unit wt.,Yin (pcf) 97.95 105.25 94.16 116.68 115.75 

Wet soil + tare (g) 621.28 788.47 336.61 527.22 659.59 198.05 567.07 449.46 
3 Dry soil + tare (g) 510.28 704.77 290.77 443.24 512.36 187.21 460.48 387.00 

Tare (g) 150.75 185.03 139.87 139,73 127.68 151.55 151.53 141.74 

Moisture Content, w (%) 30.9 16.1 30.4 27.7 38.3 30.4 34.5 25.5 

Dry Unit Wt., Yd (pcf) 74.8 90.7 72.2 91.4 86.1 

Entered by: 
Reviewed: Z:\PROJECTS\00386JLogan_City\014J<orth_VallcyJ.andfill\n)\tMI)vl.xlsJ3 



Liquid Limit, Plastic Limit, and Plasticity Index of Soils 
(ASTM D4318) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/17/2011 

By: JA 

© IGES 2004 

Boring No.: Well 6 
Sample: 
Depth: 160' 

Description: Grey fine sand 

Preparation method: Air Dry 
Liquid Limit: Could not be determined (N.P.) 

Plastic Limit 
Determination No 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) Difl Icult to thread. 

Moisture Loss (g) 
Tare (g) 

Dry Soil (g) 
Moisture Content, w (%) 

Liquid Limit: Could not be determined (N.P.) 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) Unable to obtain an adequate blow count. 
Dry Soil + Tare (g) 

Moismre Loss (g) 
Tare (g) 

Dry Soil (g) 
Moisture Content, w (%) 

One-Point LL (%) 

Liquid Limit, LL (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

10 Number of drops, N 
100 

60 1 

50 

P^40 -
CL, 

"§ 30 H 

5: 20 

10 

Plasticity Chart 
A-Li le 

^ I - W ^ ML 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

Entered by: 
Reviewed: Z:\PRO.IECTS\00386_Logan_City\014_North_Valley_Landfill\lll\(ALvl.xls]l 



Liquid Limit, Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/17/2011 

By: JA 

© IGES 2004 

Boring No.: Well 6 
Sample: 
Depth: 220' 

Description: Grey elastic silt 

Preparation method: Air Dry 
Liquid limit test method: Multipoint 

Plastic Limit 
Determination No 1 2 

Wet SoiH-Tare (g) 26.37 27.17 
Dry Soil + Tare (g) 25.10 25.80 

Moisture Loss (g) 1.27 1.37 
Tare (g) 20.98 21.42 

Dry Soil (g) 4.12 4.38 
Moisture Content, w (%) 30.83 31.28 

Liquid Limit 
Determination No 1 2 3 

Number of Drops, N 32 26 18 
Wet Soil + Tare (g) 32.66 33.18 34.12 
Dry Soil + Tare (g) 28.42 28.83 29.25 

Moisture Loss (g) 4.24 4.35 4.87 
Tare (g) 21.05 21.39 21.10 

Dry Soil (g) 7.37 7.44 8.15 
Moisture Content, w (%) 57.53 58.47 59.75 

One-Point LL (%) 59 

Liquid Limit, LL (%) 59 
Plastic Limit, PL (%) 31 

Plasticity Index, PI (%) 28 

60 n 60 -1 

59.5 

o, 

59 

o 58 

57.5 

57 

10 

Flow Curve 

LL = 59 

\ 

Number of drops, N 

Li le 

100 0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

Entered by: 
Reviewed: Z:\PROJECTS\00386_Logan_City\014_North_Valley_Landfill\I ll\[ALv I ,xls]2 



Liquid Limit. Plastic Limit, and Plasticity Index of Soils 
(ASTM 04318) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/17/2011 

By: JA 

© IGES 2004 

Boring No.: Well 6 
Sample: 
Depth: 250' 

Description: Grey elastic silt 

Preparation method: Air Dry 
Liquid limit test method: Multipoint 

Plastic Limit 
Determination No 1 2 

Wet Soil + Tare (g) 27.50 26.63 
Dry Soil + Tare (g) 26.00 25.37 

Moisture Loss (g) 1.50 1.26 
Tare (g) 21.23 21.44 

Dry Soil (g) 4.77 3.93 
Moisture Content, w (%) 31.45 32.06 

Liquid Limit 
Determination No 1 2 3 

Nimiber of Drops, N 30 23 16 
Wet Soil + Tare (g) 30.93 32.46 32.31 
Dry Soil + Tare (g) 27.28 28.27 28.07 

Moisture Loss (g) 3.65 4.19 4.24 
Tare (g) 21.04 21.23 21.11 

Dry Soil (g) 6.24 7.04 6.96 
Moisture Content, w (%) 58.49 59.52 60.92 

One-Poirit LL (%) 60 59 

Liquid Limit, L L (%) 59 
Plastic Limit, PL (%) 32 

Plasticity Index, PI (%) 27 

61.5 q 60 T 

61 

C?60.5 ^ 

I 60 c 
o u 
a> 

§59.5 

o 
S 59 

58.5 

58 

10 

Flow Curve 

I LL = 59 

Number of drops, N 

Li le 

100 0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

Entered by: 
Reviewed: Z:\PROJ ECTS\00386_Logan_City\014_North_Valley_Landfill\I I l\[ALv 1 ,xls]3 



Liquid Limit. Plastic Limit, and Plasticity Index of Soils 
(ASTM D4318) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/19/2011 

By: BRR 

© IGES 2004 

Boring No.: Well 7 
Sample: 
Depth: 15' 

Description: Brown silt 

Preparation method: Air Dry 
Liquid Limit: Could not be determined (N.P.) 

Plastic Limit 
Determination No 

Wet Soil + Tare (g) 
Dry Soil 4- Tare (g) Difi Icult to thread. 
Moisture Loss (g) 

Tare (g) 
Dry Soil (g) 

Moisture Content, w (%) 
Liquid Limit: Could not be determined (N.P.) 

Determination No 
Number of Drops, N 
Wet Soil + Tare (g) Unable to obtain an adequate blow count. 
Dry Soil + Tare (g) 

Moisture Loss (g) 
Tare (g) 

Dry Soil (g) 
Moisture Content, w (%) 

One-Point LL (%) 

Liquid Limit, LL (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

1 60 1 J 

Flow Curve 
60 1 

2.5 ' 50 -

2 - -r40 -
DH 

"c 
X 

81.5 " 
o 

M
o

is
ti

 

1 
E 20 

0.5 - 10 -

0 - 0 -

10 
Number of drops, N 

Entered by: 
Reviewed: 

100 0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

Z:\PROJECTS\00386_Logan_City\OI4_North_Valley_Landfill\lll\[ALvl.xls]4 



Liquid Limit. Plastic Limit, and Plasticity Index of Soils 
(ASTM D4318) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/19/2011 

By: BRR 

#IGES 
© IGES 2004 

Boring No.: Well 7 
Sample: 
Depth: 40' 

Description: Brown silt 

Preparation method: Air Dry 
Liquid Limit: Could not be determined (N.P.) 

Plastic Limit 
Determination No 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) Difi Icult to thread. 

Moisture Loss (g) 
Tare (g) 

Dry Soil (g) 
Moisture Content, w (%) 

Liquid Limit: Could not be determined (N.P.) 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) Unable to obtain an adequate blow count. 
Dry Soil + Tare (g) 

Moisture Loss (g) 
Tare (g) 

Dry Soil (g) 
Moisture Content, w (%) 

One-Point LL (%) 

Liquid Limit, LL (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

10 
Number of drops, N 

100 

Entered by: 
Reviewed: 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

Z:\PROJECTS\00386_Logan_City\014_North_Valley_Landfill\lll\[ALv I ,xls]5 



Liquid Limit, Plastic Limit, and Plasticity Index of Soils 
(ASTM D4318) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: (Tlarkston, UT 
Date: 11/19/2011 

By: BRR 

© IGES 2004 

Boring No.: Well 7 
Sample: 
Depth: 60' 

Description: Tan/brown silt 

Preparation method: Air Dry 
Liquid limit test method: Multipoint 

Plastic Limit 
Determination No 1 2 

Wet Soil + Tare (g) 30.98 29.20 
Dry Soil + Tare (g) 28.63 27.33 

Moisture Loss (g) 2.35 1.87 
Tare (g) 21.13 21.27 

Dry Soil (g) 7.50 6.06 
Moisture Content, w (%) 31.33 30.86 

Liquid Limit 
Determination No 1 2 3 

Number of Drops, N 34 24 19 
Wet Soil + Tare (g) 31.01 32.95 33.15 
Dry Soil + Tare (g) 28.26 29.65 29.54 

Moisture Loss (g) 2.75 3.30 3.61 
Tare (g) 21.33 21.56 20.85 

Dry Soil (g) 6.93 8.09 8.69 
Moisture Content, w (%) 39.68 40.79 41.54 

One-Point LL (%) 41 

Liquid Limit, LL (%) 41 
Plastic Limit, PL (%) 31 

Plasticity Index, PI (%) 10 

41.5 

c 
o 

B40.5 
o 

39.5 

A - L i le 

Number of drops, N 
10 20 30 40 50 60 70 80 90 100 

Liquid Limit (LL) 

Entered by: 
Reviewed: Z:\PROJECTS\00386_Logan_City\OI4_North_Valley_Landfill\lll\[ALvl,xls]6 



Liquid Limit. Plastic Limit, and Plasticity Index of Soils 
(ASTM D4318) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/17/2011 

By: JA 

© IGES 2004 

Boring No.: Well 7 
Sample: 
Depth: 90' 

Description: Tan brown silt 

Preparation method: Air Dry 
Liquid limit test method: Multipoint 

Plastic Limit 
Determination No 1 2 

Wet Soil + Tare (g) 28.01 28.35 
Dry Soil + Tare (g) 26.38 26.62 

Moisture Loss (g) 1.63 1.73 
Tare (g) 21.33 21.36 

Dry Soil (g) 5.05 5.26 
Moisture Content, w (%) 32.28 32.89 

Liquid Limit 
Determination No 1 2 3 

Number of Drops, N 32 24 17 
Wet Soil + Tare (g) 30.39 31.69 31.97 
Dry Soil + Tare (g) 27.83 28.79 28.95 

Moisture Loss (g) 2.56 2.90 3.02 
Tare (g) 20.97 21.24 21.27 

Dry Soil (g) 6.86 7.55 7.68 
Moisture Content, w (%) 37.32 38.41 39.32 

One-Point L L (%) 38 

Liquid Limit, LL (%) 38 
Plastic Limit, PL (%) 33 

Plasticity Index, PI (%) 5 

39.5 n 60 1 

39 

g38.5 
c 
o 
u 
u 
3 38 

37.5 

37 

10 

Flow Curve 

X5 LL = 38 

Number of drops, N 
100 0 10 20 30 40 50 60 70 80 90 100 

Liquid Limit (LL) 

Entered by: 
Reviewed: Z:\PROJECTS\00386_Logan_City\014_North_Valley_Landfill\lll\[ALvl,xls]7 



Liquid Limit. Plastic Limit, and Plasticity Index of Soils 
(ASt,MD4318) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/19/2011 

By: JA 

© IGES 2004 

Boring No.: Well 7 
Sample: 
Depth: 180' 

Description: Grey clay 

Preparation method: Air Dry 
Liquid limit test method: Multipoint 

Plastic Limit 
Determination No 1 2 

Wet Soil + Tare (g) 31.40 : 29.94 
Dry Soil + Tare (g) 29.40 28.22 

Moisture Loss (g) 2.00 1.72 
Tare (g) 21.37 21.34 

Dry Soil (g) 8.03 6.88 
Moisture Content, w (%) 24.91 25.00 

Liquid Limit 
Determination No 1 2 3 

Number of Drops, N 33 23 14 
Wet Soil + Tare (g) 33.41 32.45 32.07 
Dry Soil + Tare (g) 29.68 29.02 28.73 

Moisture Loss (g) 3.73 3.43 3.34 
Tare (g) 21.15 21.32 21.37 

Dry Soil (g) 8.53 7.70 7.36 
Moisture Content, w (%) 43.73 44.55 45.38 

One-Point LL (%) 44 

Liquid Limit, LL (%) 44 
Plastic Limit, PL (%) 25 

Plasticity Index, PI (%) 19 

10 
Number of drops, N 

100 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

Entered by: 
Reviewed: Z;\PROJECTS\00386_Logan_City\OI4_North_Valley_Landrill\llI\[ALvl.xls]8 



Particle-Size Analysis of Soils 
(ASTMD422) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: (Clarkston, UT 
Date: 11/16/2011 

# I G E S 
© IGES 2004 

Boring No.: Well 6 
Sample: 9 
Depth: 70' 

Description: Grey/brown clayey sand 

Split: No 

Moist Dry 
Total sample wt. (g): 606.68 447.5 

Split fi-action: 1.000 

Accum. Grain Size Percent 
Sieve Wt. Ret. (g) (mm) Finer 

12" - 300 -
8" - 200 -
6" - 150 -
4" - 100 -
3" - 75 -
1.5" - 37.5 -
3/4" - 19 -
3/8" - 9.5 -
No.4 - 4.75 100.0 
No.lO 0.18 2 100.0 
No.20 1.37 0.85 99.7 
No.40 5.39 0.425 98.8 
No.60 18.86 0.25 95.8 
No. 100 79.31 0.15 82.3 
No.200 265.00 0.075 40.8 

Moisture data 
Moist soil + tare (g): - 802.26 

Dry soil + tare (g): 

• -
643.03 

Tare (g): - 195.58 
Moisture content (%): 0.0 35.6 

3/4 in pry a No.40 
Gravel (%): 0.0 

Sand(%): 59.2 
Fines (%): 40.8 

100 

Entered by:_ 
Reviewed: 

10 1 

Grain size (mm) 

0.1 0.01 

Z:\PROJECTS'.00.'86_Logar City\014_Norlh_Vallcy_Landfil l\Ur.[QSDv2,xlsll 



Particle-Size Analysis of Soils 
(ASTMD422) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/17/2011 

© IGES 2004 

Boring No.: Well 7 
Sample: 
Depth: 30' 

Description: Brown clay 

Split: No 

Moist Dry 
Total sample wt. (g): 544.02 409.7 

Split fraction: 1.000 

Accum. Grain Size Percent 
Sieve Wt. Ret. (g) (mm) Finer 
12" - 300 -
8" - 200 -
6" - 150 -
4" - 100 -
3" - 75 -

1.5" - 37.5 -
3/4" - 19 -
3/8" - 9.5 -
No.4 - 4.75 100.0 

No.lO 0.12 2 100.0 
No.20 0.33 0.85 99.9 
No.40 0.46 0.425 99.9 
No.60 0.50 0.25 99.9 
No. 100 0.59 0.15 99.9 
No.200 2.29 0.075 99.4 

Moisture data 
Moist soil + tare (g): - 684.50 

Dry soil + tare (g): - 550.15 
Tare (g): - 140.48 

Moisture content (%): 0.0 32.8 

100 

90 

80 

70 
M 

'3 60 

im 
V 50 
B 
<= 

40 

b 
V 30 
a. 

20 

10 

0 

3 in 3/4 in Na4 NpJO „ N(L40 „ _ No.200 

1 

-B— Mechanical 

Gravel (%): 0.0 
Sand (%): 0.6 
Fines (%): 99.4 

100 

Entered by:_ 
Reviewed: 

10 I 

Grain size (mm) 

0.1 0.01 

Z:\PROJECTS\00386^Logaii_City\014_North_Vallcy_Laiidfill\lIl\lGSDv2.xls|2 



Amount of Material in Soil Finer than the No. 200 (75 urn) Sieve 
(ASTM Dl 140) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/16/2011 

By: BRR 

#IGES* 
© IGES 2010 

Sa
m

pl
e 

In
fo

. Boring No. Well 6 Well 6 Well 6 Well 7 Well 7 

Sa
m

pl
e 

In
fo

. 

Sample 

Sa
m

pl
e 

In
fo

. 

Depth 100' 140' 200' 50' 70' 

Sa
m

pl
e 

In
fo

. 

Split No No , No No No 

Sa
m

pl
e 

In
fo

. 

Split Sieve* 

Moist total sample wt. (g) 585.57 561.20 545.29 470.53 603.44 

Moist coarse fraction (g) 
Moist split fraction + tare (g) 

Split fraction tare (g) 
Dry split fraction (g) 

Dry retained No. 200 + tare (g) 364.74 216.73 317.76 152.05 561.26 

Wash tare (g) 179.40 175.72 190.09 150.75 185.03 

No. 200 Dry wt. retained (g) 185.34 41.01 127.67 1.30 376.23 

Split sieve* Dry wt. retained (g) 
Dry total sample wt. (g) 451.54 430.28 424.12 359.83 519.74 

C
oa

rs
e 

Fr
ac

tio
n Moist soil + tare (g) 

C
oa

rs
e 

Fr
ac

tio
n 

Dry soil + tare (g) 

C
oa

rs
e 

Fr
ac

tio
n 

Tare (g) C
oa

rs
e 

Fr
ac

tio
n 

Moisture content (%) 

S
p
li

t 

Fr
ac

tio
n Moist soil + tare (g) 764.97 736,92 735.38 621.28 788.47 

S
p
li

t 

Fr
ac

tio
n 

Dry soil + tare (g) 630.94 606.00 614.21 510.58 704.77 

S
p
li

t 

Fr
ac

tio
n 

Tare (g) 179.40 175.72 190.09 150.75 185.03 S
p
li

t 

Fr
ac

tio
n 

Moisture content (%) 29.68 30.43 28.57 30.76 16.10 

Pe rcent passing split sieve* (% 

Percent passing No. 200 sieve (%^ 59.0 90.5 69.9 99.6 27.6 

Entered by: 
Reviewed: Z:\PROJECTS\00386_Logan_Cily\014_Noith_VaJley_Landflll'Jn\[FINESv3,xls]l 



One-Dimensional Consolidation Properties of Soils 
(ASTM D2435) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/16/201 

By: MP 

^^IGES 
® IGES 2006 

Boring No.: Well 6 
Sample: 9 
Depth: 70' 

Sample Description: Grey/brown sand 

Engineering Classification: Not requested 

Sample type: Undisturbed-trimmed from ring 

Test method: A Stress (psf) Dial (in.) 1-D8;(%) He (in.) e 
Inundation stress (psf), timing: Seating Beginning Seating 0.0000 0.00 1.0000 1.0778 

Specific gravity, G5 2.65 Assumed 100 0.0000 0.00 1.0000 1.0778 
200 0.0008 0.08 0.9992 1.0762 
400 0.0046 0.46 0.9954 1.0682 
800 0.0110 1.10 0.9890 1.0550 

Initial (0) Final (f) 1600 0.0189 1.89 0.9811 1.0384 
Sample height, H (in.) 1.000 0.9079 3200 0.0261 2.61 0.9739 1.0235 

Sample diameter, D (in.) 2.416 2.416 6400 0.0354 3.54 0.9646 1.0043 
Wt. rings + wet soil (g) 172.92 169.75 12800 0.0530 5.30 0.9470 0.9677 

Wt. rings/tare (g) 43.01 43.01 25600 0.0780 7.80 0.9220 0.9157 
Moist unit wt., Yni (pcf) 108.0 116.0 51200 0.1092 10.92 0.8908 0.8509 

Wet soil + tare (g) 802.26 25600 0.1074 10.74 0.8926 0.8546 
Dry soil + tare (g) 643.03 6400 0.1022 10.22 0.8978 0.8654 

Tare (g) 195.58 1600 0.0974 9.74 0.9027 0.8755 
Moisture content, w (%) 35.6 32.3 400 0.0921 9.21 0.9079 0.8863 

Dry unit wt., (pcf) 
Saturation 

79.6 
0.87 

87.7 
0.97 

*Note: Cy, C„ C^, and Cp' to be determined 

by Geotechnical Engineer. 

0.0 H 

100 1000 10000 
Effective Consolidation Stress, (psf) 

100000 

Entered: 

Reviewed: Z:\PROJECTS\00386_Logaii City\OI4_Nonh_Vallcy Laiiiinil\ni\|CONSOL GCvl.xls|J 



One-Dimensional Consolidation Properties of Soils 
(ASTMD2435) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/16/2011 

By: MP 

Boring No.: Well 7 
Sample: 11 
Depth: 90' 

Sample Description: Grey silt 

Engineering Classification: Not requested 

Sample type: Undisturbed-trimmed from ring 

Test method: A Stress (psf) Dial (in.) 1-D e;(%) He (in.) e 
Inundation stress (psf), timing: Seating Beginning Seating 0.0000 0.00 1.0000 1.2974 

Specific gravity, G^ 2.65 Assumed 100 0.0010 o:io 0.9990 1.2951 
200 0.0036 0.36 0.9964 1.2892 
400 0.0133 1.33 0.9868 1.2669 
800 0.0329 3.29 0.9671 1.2219 

Initial (o) Final (f) 1600 0.0636 6.36 0.9364 1.1513 
Sample height, H (in.) 1.000 0.8018 3200 0.0939 9.39 0.9061 1.0816 

Sample diameter, D (in.) 2.416 2.416 6400 0.1231 12.31 0.8769 1.0146 
Wt. rings + wet soil (g) 159.27 160.80 12800 0.1528 15.28 0.8472 0.9463 

Wt. rings/tare (g) 46.29 46.29 25600 0.1837 18.37 0.8163 0.8754 
Moist unit wt., Ym (pcf) 93.9 118.7 51200 0.2188 21.88 0.7812 0.7947 

Wet soil + tare (g) 336.61 25600 0.2160 21.60 0.7840 0.8011 
Dry soil + tare (g) 290.77 6400 0.2108 21.08 0.7892 0.8131 

Tare (g) 139.87 1600 0.2039 20.39 0.7961 0.8289 
Moisture content, w (%) 30.4 32.1 400 0.1982 19.82 0.8018 0.8420 

Dry unit wt., (pcf) 
Saturation 

72.0 
0.62 

89.8 
1.00 

*Note: Cv, Ce, C ,̂ and Op' to be determined 

by Geotechnical Engineer. 

100 1000 10000 
Effective Consolidation Stress, CT'^C (psf) 

100000 

Entered: 

Reviewed: Z:\PROJECTS\00386_Logan_City\014_Nonh_Valle)_Landfill\llI\[CONSOL_GCvl,xls]2 



One-Dimensional Consolidation Properties of Soils 
(ASTM D2435) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/16/2011 

By: MP 

#IGES 

Boring No.: Well 7 
Sample: 18 
Depth: 200' 

Sample Description: Grey clay 

Engineering Classification: Not requested 

Sarriple type: Undisturbed-trimmed from ring 

Test method: A Stress (psO Dial (in.) 1-D e, (%) He (in.) e '. 
Inundation stress (psf), timing: Seating Beginning Seating 0.0000 0.00 1.0000 0.9920 

Specific gravity, Gj 2.65 Assumed 100 0.0002 0.02 0.9998 0.9916 
200 0.0016 0.16 0.9984 0.9889 
400 0.0032 0.32 0.9968 0.9856 
800 0.0060 0.60 0.9940 0.9800 

Initial (o) Final (f) 1600 0.0104 1.04 0.9896 0.9713 
Sample height, H (in.) 1.000 0.9701 3200 0.0146 1.46 0.9855 0.9630 

Sample diameter, D (in.) 2.416 2.416 6400 0.0198 1.98 0.9802 0.9525 
Wt. rings + wet soil (g) 180.09 181.12 12800 0.0275 2.75 0.9725 0.9372 

Wt. rings/tare (g) 44.41 44.41 25600 0.0415 4.15 0.9585 0.9093 
Moist unit wt., y„ (pcf) 112.7 117.1 51200 0.0587 5.87 0.9413 0.8751 

Wet soil + tare (g) 447.20 25600 0.0558 5.58 0.9442 0.8808 
Dry soil + tare (g) 377.40 6400 0.0465 4.65 0.9535 0.8993 

Tare (g) 182.21 1600 0.0381 3.81 0.9619 0.9160 
Moisture content, w (%) 35.8 36.8 400 0.0299 2.99 0.9701 0.9325 

Dry unit wt., (pcf) 
Saturation 

83.0 
0.96 

85.6 
1.00 

*Note: Cy, Ce, C ,̂ and Op' to be determined 

by Geotechnical Engineer. 

100 1000 10000 
Effectiye Consolidation Stress, CT'VC (psf) 

100000 

Entered: 

Reviewed: Z:\PROJECTS«0386_Logan_City«14_North_Valley_Laiidnil\llI\|CONSOL CCvl.xls].' 



Direct Shear Test for Soils Under Drained Conditions 
(ASTMD3080) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/16/2011 

By: JDF 

© IGES 2009 

Boring No.: Well 6 
Sample: 
Depth: 30' 

Sample Description: Brown clay 

Sample type: Undisturbed-trimmed from ring 

Test type: Inundated 
Horizontal deformation (in.): 0.3 

Shear rate (in./min): 0.0028 
Sample 1 Sample 2 Sample 3 

Effective normal stress (psf) 800 1600 3200 
Peak shear stress (psf) 1620 , I860 2580 

Horizontal deformation at peak(in) 0.235 0.175 0.265 
Initial Final Initial Final Initial Final 

Sample height (in) 1.0000 2.0000 1.0000 2.0000 1.0000 1.9821 
Sample diameter (in) 2.416 2.416 2.416 2.416 2.416 2.416 

Wt. rings + wet soil (g) 162.77 169.68 172.21 177.78 169.89 175.19 
Wt. rings (g) 42.57 42.57 46.46 46.46 42.37 42.37 

Wet soil + tare (g) 395.39 147.14 395.39 150.89 395.39 152.50 
Dry soil + tare (g) 334.53 111.86 334.53 115.64 334.53 117.36 

Tare (g) 140.13 21.06 140.13 20.68 140.13 21.78 
Water content (%) 31.3 38.9 31.3 37.1 31.3 36.8 

Dry unit weight (pcf) 76.1 38.0 79.6 39.8 80.7 40.7 
6' (deg) 22 Average of 3 samples Initial Final 
c' (psf) 1260 Water content (%) 31.3 37.6 

Dry unit weight (pcf) 78.8 39.5 

3000 

e 0.010 

•$ 0,005 
u 

C 0.000 

"0-0,005 
-J-O.OIO 

•<-0,015 

-0,020 

4000 

3000 

t 2000 

w 
.a 

1000 

1 1 

O 800 psf 01600 psf 

A 3200 psf 

1 

0.00 0,05 0.10 0.15 0.20 
Horizontal deflection (in) 

0.25 0.30 

1000 2000 3000 

Effective normal stress (psf) 

4000 

Entered by:_ 
Reviewed: 2:\PROJECTS\00386_Logan_City\014_Noi1h Valley_Landfil l\ im[DSv3,xls)l 



Effective normal stress = 800 psf Effective normal stress = 1600 psf Effective normal stress = 3200 psf 

Horizontal Shear Axial Horizontal Shear Axial Horizontal Shear Axial 

Deflection Stress deflection Deflection Stress deflection Deflection Stress deflection 

(in) (psf) (in) (in) (psf) (in) (in) (psf) (in) 

0.000 0 0.000 0.000 0 0,000 0:000 0 0,000 

0.005 228 0.000 0.005 240 0,000 0.005 624 0,000 

0.010 300 0,000 0.010 528 . 0,000 0,010 984 -0,001 

0.0)5 360 -0.001 0.015 708 -0,001 0,015 1248 -0,001 

0.020 444 -0,001 0.020 852 -0.001 0,020 1452 -0,001 

0.025 516 -0,001 0.025 996 -0.001 0,025 1632 -0.002 

0.030 576 -0,002 0.030 1080 -0,001 0.030 1764 -0.002 

0.035 636 -0,002 0,035 1164 -0,001 0,035 I860 -0.003 

0.040 684 -0,002 0,040 1224 -0.001 0,040 1932 -0,003 

0,045 756 -0,002 0,045 1284 -0,002 0,045 1980 -0.003 

0.050 804 -0,002 0,050 1308 -0,002 0,050 2016 -0,004 

0,055 852 -0,002 0,055 1356 -0,002 0.055 2052 -0,004 

0.060 900 -0,002 0,060 1404 -0.002 0.060 2088 -0,005 

0.065 948 -0.002 0.065 1428 -0,002 0.065 2124 -0,005 

0.070 1020 -0.002 0.070 1464 -0,002 0.070 2148 -0,006 

0,075 1080 -0.002 0.075 1500 -0,002 0.075 2196 -0.006 

0.080 1116 -0.002 0.080 1548 -0.002 0.080 2220 -0.006 

0,085 1116 -0.002 0.085 1572 -0.002 0,085 2256 -0.007 

0,090 1152 -0.002 0.090 1596 -0.002 0.090 2292 -0,007 

0,095 1188 -0.002 0.095 1632 -0.002 0,095 2304 -0,007 

0,100 1212 -0.002 0.100 1668 -0.002 0,100 2340 -0.008 

0,105 1212 -0.002 0.105 1692 -0.002 0,105 2352 -0.008 

0,110 1248 -0.002 0.110 1728 -0.001 0,110 2376 -0.008 

0,115 1284 -0.001 0.115 1764 -0.001 0,115 2400 -0.009 

0,120 1308 -0.001 0.120 1788 -0.001 0,120 2424 -0.009 

0.125 1356 -0.001 0.125 1812 -0.001 0,125 2436 -0.009 

0,130 1392 -0.001 0.130 1824 -0.001 0,130 2460 -0.010 

0.135 1428 -0.001 0,135 1836 0.000 0,135 2472 -0,010 

0,140 1428 0,000 0,140 1836 0.000 0,140 2496 -0,010 

0.145 1452 0,000 0,145 1848 0.000 0.145 2508 -0,010 

0.150 1464 0,001 0,150 1848 0.001 0.150 2508 -0,011 

0,155 1488 0.001 0,155 1848 0.001 0,155 2520 -0,011 

0,160 1512 0,001 0,160 1848 0,001 0,160 2532 -0,011 

0.165 1548 0.001 0,165 1848 0,002 0,165 2544 -0,012 

0,170 1536 0,001 0,170 1836 0,002 0,170 2544 -0.012 

0.175 1524 0,001 0,175 1860 0,002 0,175 2556 -0,012 

0,180 1524 0.002 0,180 1848 0.003 0.180 2556 -0,012 

0,185 1560 0,002 0.185 1848 0,003 0.185 2556 -0,013 

0,190 1584 0,003 0,190 1836 0,003 0.190 2568 -0,013 

0,195 1572 0,003 0,195 1812 0,004 0,195 2568 -0,013 

0.200 1572 0.004 0,200 1800 0.004 0.200 2556 -0.013 

0.205 1572 0.004 0.205 1740 0.004 0,205 2568 -0.013 

0.210 1596 0.004 0.210 1740 0.004 0.210 2568 -0.014 

0.215 1596 0.005 0.215 1740 0.004 0,215 2568 -0.014 

0,220 1596 0.006 0.220 1716 0.005 0,220 2556 -0.014 

0.225 1584 0,006 0.225 1716 0.005 0.225 2556 -0,014 

0.230 1596 0,007 0.230 1704 0,005 0.230 2556 -0,015 

0.235 1620 0,007 0,235 1704 0,005 0,235 2556 -0,015 

0.240 1620 0,008 0,240 1692 0,005 0.240 2556 -0,015 

0,245 1620 0.008 0,245 1680 0,006 0.245 2556 -0.015 

0.250 1596 0.009 0,250 1680 0,006 0.250 2556 -0.016 

0.255 1584 0,009 0.255 1680 0,006 0.255 2568 -0,016 

0.260 1584 0,010 0.260 1668 0.006 0,260 2568 -0,016 

0.265 1572 0,010 0,265 1668 0,006 0,265 2580 -0,016 

0.270 1584 0,011 0,270 1668 0.006 0.270 2580 -0,017 

0,275 1596 0,011 0,275 1620 0.006 0,275 2580 -0,017 

0.280 1620 0,012 0,280 1620 0.007 0,280 2568 -0,017 

0,285 1560 0.013 0,285 1608 0.007 0,285 2568 -0,017 

0.290 1524 0.014 0,290 1608 0.007 0,290 2568 -0,018 

0.295 1512 0,014 0,295 1608 0.007 0,295 2568 -0.018 

0.300 1500 0,015 0,300 1596 0.007 0,300 2568 -0.018 



Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/17/2011 

By: JDF 

D I C E S ' 
© IGES 2009 

Boring No.: Well 6 
Sample: 
Depth: 60' 

Sample Description: Brown silty sand 

Sample type: Undisturbed-trimmed from ring 

Test type: Inundated 
Horizontal deformation (in.): 0.3 

Shear rate (in./min): 0.0042 
Sample 1 Sample 2 Sample 3 

Effective normal stress (psf) 1200 2400 4800 
Peak shear stress (psf) 1092 2388 3468 

Horizontal deformation at peak(in) 0.180 0.125 0.260 
Initial Final Initial Final Initial Final 

Sample height (in) 1.0000 0.9755 1.0000 0.9478 1.0000 0.9125 
Sample diameter fin) 2.416 2.416 2.416 2.416 2.416 2.416 

Wt. rings + wet soil (g) 159.42 168.91 162.41 170.26 161.33 168.18 
Wt. rings (g) 42.98 42.98 45.42 45.42 42.56 42.56 

Wet soil + tare (g) 454.41 145.33 454.41 144.62 454.41 145.77 
Dry soil -i- tare (g) 389.51 111.20 389.51 112.00 389.51 113.97 

Tare (g) 152.80 20.91 152.80 21.30 152.80 22.49 
Water content (%) 27.4 37.8 27.4 36.0 27.4 34.8 

Dry unit weight (pcf) 75.9 77.8 76.3 80.5 77.5 84.9 
6' (deg) 32 Average of 3 samples Initial Final 
c' (psf) 552 Water content (%) 27.4 36.2 

Drv unit weight (pcf) 76.6 81.1 
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•C-O.OlO 
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i 3000 

Vi 2000 

1000 

1 1 1 

O 1200 psf 02400 psf 

A 4800 psf 

y 

),00 0,05 0,10 0.15 0.20 

Horizontal deflection (in) 
0.30 

1000 2000 3000 4000 5000 

Effective normal stress (psf) 

6000 

Entered by:_ 
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Effective normal stress = 1200 psf Effective normal stress = 2400 psf 

Horizontal Shear Axial Horizontal Shear Axial Horizontal Shear Axial 

Deflection Stress deflection Deflection Stress deflection Deflection Stress deflection 

(in) (psf) (in) (in) (psf) (in) (in) (psf) (in) 

0.000 0 0,000 0.000 0 0.000 0.000 0 0.000 

0.005 264 0.000 o:oo5 408 0.000 0.005 588 -0.001 

0.010 420 0.000 0.010 648 -0.001 0.010 876 -0.002 

0,015 528 0.000 0:015 804 -0,002 0.015 1104 -0.003 
0.020 624 -0.001 0:020 948 -0,003 0.020 1308 -0.005 

0.025 696 0.000 0:025 1068 -0,004 0,025 1512 -0.006 

0.030 744 -0.001 0.030 1176 -0.005 0.030 1692 -O.dOl 

0.035 780 -0.001 0.035 1260 -0,006 0.035 1848 -0.008 

0,040 816 -0.001 0.040 1356 -0.007 0.040 2028 -0,009 

0,045 852 -0.001 0,045 1452 -0.008 0.045 2160 -0.010 

0,050 876 -0.001 0.050 1536 -0.008 0.050 2304 -0,011 

0,055 888 -0.002 0.055 1620 -0.009 0.055 2424 -0,012 

0,060 924 -0.002 0.060 1692 -0.010 0.060 2532 -0.013 

0.065 924 -0.002 0.065 1776 -0.010 0.065 2628 -0.014 

0,070 936 -0.002 0.070 1872 -0.011 0.070 2724 -0.014 

0,075 948 -0,002 0.075 1956 -0,011 0.075 2784 -0.015 

0.080 972 -0.002 0.080 2028 -0.012 0.080 2796 -0.016 

0.085 972 -0.002 0.085 2088 -0,012 0.085 2856 -0.017 

0.090 984 -0.002 0,090 2148 -0,013 0.090 2928 -0.017 

0.095 996 -0,003 0.095 2208 -0.013 0.095 2988 -0,018 

0.100 996 -0,003 0.100 2244 -0.013 0.100 3036 -0.018 

0.105 1008 -0,003 0,105 2292 -0,014 0,105 3084 -0.019 

0.110 1020 -0.003 0.110 2316 -0.014 0,110 3132 -0.019 

0.II5 1020 -0.003 0.115 2340 -0.014 0.115 3168 -0.020 

0.120 1032 -0.003 0.120 2364 -0.014 0.120 3204 -0.020 

0.125 1044 -0,003 0.125 2388 -0.015 0.125 3252 -0,020 
0,130 1044 -0.003 0.130 2388 -0.015 0.130 3276 -0.021 

0,135 1056 -0.003 0,135 2388 -0.015 0.135 3300 -0.021 

0,140 1068 -0.003 0,140 2376 -0.015 0.140 3312 -0.021 

0,145 1068 -0,003 0,145 2316 -0,015 0,145 3324 -0,022 

0,150 1068 -0,003 0,150 2244 -0,015 0,150 3336 -0,022 

0,155 1068 -0,003 0.155 2184 -0.016 0.155 3348 -0.022 
0,160 1068 -0.003 0.160 2160 -0.016 0,160 3372 -0.023 

0,165 1068 -0.003 0.165 2148 -0.016 0.165 3372 -0.023 

0,170 1080 -0.003 0.170 2124 -0.016 0.170 3396 -0.023 
0.175 1080 -0.003 0.175 2112 -0.016 0.175 3408 -0.024 

0.180 1092 -0.002 0.180 2100 -0,016 0.180 3420 -0,024 

0.185 1092 -0.002 0.185 2112 -0.016 0.185 3420 -0,024 

0.190 1092 -0.002 0.190 2100 -0.017 0,190 3408 -0.024 

0.195 1092 -0,002 0.195 2088 -0.017 0.195 3420 -0.025 
0.200 1092 -0,002 0.200 2076 -0.017 0.200 3420 -0.025 

0.205 1092 -0.002 0.205 2064 -0.017 0.205 3420 -0.025 

0.210 1080 -0,002 0.210 2052 -0.017 0.210 3420 -0.025 

0.215 1080 -0,002 0.215 2016 -0.017 0.215 3420 -0.026 

0.220 1080 -0.002 0.220 1980 -0.017 0.220 3432 -0.026 
0.225 1092 -0.002 0.225 1968 -0.017 0.225 3444 -0,026 

0.230 1092 -0.002 0.230 1980 -0.018 0.230 3432 -0,026 

0.235 1080 -0.002 0.235 1980 -0.018 0.235 3432 -0.027 

0.240 1068 -0.002 0,240 1980 -0,018 0,240 3432 -0.027 

0.245 1068 -0.002 0,245 1980 -0,018 0,245 3444 -0.027 
0.250 1068 -0.002 0.250 1980 -0,018 0.250 3444 -0.027 

0.255 1068 -0,002 0.255 1980 -0,018 0.255 3444 -0.028 

0.260 1056 -0,002 0.260 1968 -0,018 0.260 3468 -0,028 

0.265 1056 -0.002 0.265 1956 -0,018 0.265 3468 -0.028 

0.270 1044 -0.002 0.270 1932 -0.018 0,270 3468 -0.028 

0.275 1044 -0.002 0,275 1932 -0.018 0,275 3468 -0.029 

0.280 1044 -0.002 0.280 1944 -0.019 0,280 3456 -0.029 
0.285 1044 -0.002 0.285 1944 -0,019 0,285 3444 -0.029 

0,290 1044 -0,002 0.290 1944 -0.019 0,290 3444 -0.029 

0,295 1044 -0.002 0.295 1944 -0.019 0.295 3444 -0.030 

0.300 1044 -0,002 0.300 1956 -0.019 0.300 3444 -0.030 

Effective normal stress = 4800 psf 



Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/18/2011 

By: JDF 

Test type: Inundated 
Horizontal deformation (in.): 0.3 

Shear rate (in./min): 0.0042 

© IGES 2009 

Boring No.: Well 7 
Sample: 
Depth: 10.5' 

Sample Description: Brown silty sand 

Sample type: Undisturbed-trimmed from ring 

Sample 1 Sample 2 '. Sample 3 
Effective normal stress (psf) 800 1600 3200 

Peak shear stress (psf) 696 1164 2160 
Horizontal deformation at peak(in) 0.070 0.065 0.300 

Initial Final Initial Final Initial Final 
Sample height (in) 1.0000 0.9748 1.0000 0.9751 1.0000 0.9572 

Sample diameter (in) 2.416 2.416 2.416 2.416 2.416 2.416 
Wt. rings + wet soil (g) 171.20 188.15 170.54 190.31 164.83 183.40 

Wt. rings (g) 46.07 46.07 43.28 43.28 43.26 43.26 
Wet soil + tare (g) 518.41 153.20 518.41 154.66 518.41 149.93 
Dry soil + tare (g) 480.88 125.89 480.88 125.14 480.88 121.92 

Tare (g) 140.01 21.06 140.01 20.68 140.01 21.77 
Water content (%) 11.0 26.1 11.0 28.3 11.0 28.0 

Drv unit weight (pcf) 93.7 96.1 95.3 97.7 91.0 95.1 
(t'(deg) 31 Average of 3 samples Initial Final 
c'(psf) 198 Water content (%) 11.0 27.4 

Dry unit weight (pcf) 93.3 96.3 
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Entered by:_ 
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Effective normal stress = 800 psf Effective normal stress = 1600 psf Effective normal stress = 3200 psf 

HoiTzontal Shear Axial Horizontal Shear Axial Horizontal Shear Axial 

Deflection Stress deflection Deflection Stress deflection Deflection Stress deflection 

(in) (psf) (in) (in) (psf) (in) (in) (psf) (in) 

0,000 0 0.000 0,000 12 0.000 0,000 0 0.000 

0,005 144 0.000 0,005 240 0.000 0,005 444 -0,001 

0.010 240 , -0.001 0,010 396 -0.001 0,010 708 -0.002 

0,015 300 -0.001 0,015 540 -0,001 0,015 972 -0,002 

0.020 372 -0.001 0,020 648 -0.001 0.020 1068 -0,003 

0,025 420 -0,002 0,025 744 -0,001 0,025 1224 -0,004 

0.030 468 -o;oo2 0,030 828 -0.001 0,030 1356 -0,004 

0,035 516 -0,002 0,035 900 -0.001 0,035 1452 -0,004 

0.040 564 -0,001 0,040 972 -0,001 0,040 1548 -0,004 

0,045 588 -0,001 0;045 1032 0.000 0,045 1644 -0,004 

0,050 636 0,000 0,050 1068 0,001 0,050 1716 -0,004 

0,055 660 0,000 0.055 1116 0,001 0,055 1788 -0,004 

0,060 660 0,001 0.060 1140 0.002 0.060 1836 -0.005 

0,065 684 0,002 0,065 1164 0.003 0.065 1884 -0.005 

0.070 696 0,002 0.070 1164 0,003 0.070 1932 -0.005 

0,075 684 0,003 0.075 1164 0,004 0,075 1980 -0.004 

0.080 684 0,003 0,080 1164 0.004 0.080 2004 -0.004 

0.085 672 0,003 0.085 1140 0,005 0,085 2016 -0.005 

0.090 660 0,004 0.090 1128 0,005 0.090 2040 -0.005 

0.095 660 0.004 0,095 1104 0,005 0,095 2052 -0,005 

0,100 648 0,004 0,100 1092 0,005 0,100 2076 -0,005 

0,105 648 0,004 0,105 1068 0,005 0,105 2100 -0,005 

0,110 636 0,004 0.110 1044 0,005 0.110 2100 -0,005 

0,115 636 0,004 0.115 1020 0,004 0,115 2100 -0,006 

0,120 636 0.004 0,120 1008 0,004 0.120 2112 -0.006 

0,125 648 0,004 0,125 996 0,004 0,125 2124 -0,006 

0.130 636 0,004 0,130 996 0.003 0.130 2136 -0.006 

0,135 624 0.004 0,135 1008 0,003 0.135 2124 -0.006 

0,140 636 0,004 0,140 996 0,002 0.140 2136 -0.007 

0.145 624 0.004 0,145 996 0,002 0,145 2136 -0.007 

0.150 612 0.004 0,150 1008 0,002 0.150 2148 -0.007 

0,155 612 0.004 0.155 1008 0,002 0,155 2148 -0.007 

0,160 612 0.004 0,160 1008 0,001 0,160 2148 -0.008 

0,165 612 0,004 0,165 1020 0,001 0.165 2148 -0.008 

0,170 612 0,004 0.170 1020 0,001 0.170 2148 -0.008 

0.175 612 0,004 0.175 1020 0,001 0.175 2124 -0,008 

0.180 612 0.004 0.180 1020 0.000 0.180 2124 -0.009 

0.185 612 0.004 0,185 1020 0.000 0.185 2112 -0.009 

0.190 612 0.004 0,190 1020 0.000 0.190 2088 -0.009 

0.195 612 0.004 0.195 1020 -0.001 0.195 2076 -0,010 

0,200 612 0.004 0.200 1020 -0.001 0,200 2076 -0,010 

0,205 600 0,004 0.205 1020 -0,001 0,205 2076 -0.011 

0,210 600 0.004 0,210 1020 -0,002 0.210 2076 -0.011 

0.215 588 0.004 0,215 1020 -0,002 0.215 2076 -0.011 

0.220 588 0.004 0.220 1020 -0.002 0.220 2076 -0.012 

0.225 588 0.004 0.225 1020 -0.002 0.225 2076 -0.012 

0,230 588 0,003 0.230 1020 -0.003 0,230 2076 -0.012 

0,235 588 0,003 0.235 1020 -0.003 0.235 2088 -0.013 

0,240 588 0.003 0.240 1020 -0.003 0,240 2088 -0,013 

0.245 588 0.003 0,245 1020 -0,004 0.245 2100 -0,013 

0,250 588 0,003 0,250 1020 -0,004 0.250 2100 -0,014 

0,255 588 0.003 0,255 1020 -0,004 0.255 2112 -0,014 

0.260 588 0.003 0,260 1020 -0,004 0,260 2112 -0.015 

0,265 576 0,003 0,265 1032 -0.005 0.265 2112 -0,015 

0.270 576 0.002 0,270 1020 -0,005 0.270 2124 -0,015 

0.275 576 0.002 0,275 1032 -0,005 0,275 2124 -0.016 

0.280 576 0.002 0.280 1032 -0.006 0.280 2136 -0.016 

0.285 576 0,002 0.285 1032 -0,006 0.285 2136 -0,016 

0.290 576 0,002 0.290 1044 -0,006 0.290 2136 -0,017 

0.295 576 0,002 0,295 1044 -0,006 0.295 2148 -0,017 

0,300 576 0.002 0,300 1044 -0.007 0.300 2160 -0,017 



Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: North Valley Landrdl 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/21/2011 

By: MP 

© IGES 2009 

Boring No.: Well 7 
Sample: 
Depth: 20' 

Sample Description: Brown clay 

Sample type: Undisturbed-trimmed from ring 

Test type: Inundated 
Horizontal deformation (in.): 0.1 

Shear rate (in./min): 0.0042 
Sample 1 Sample 2 Sample 3 

Effective normal stress (psf) 1000 2000 4000 
Peak sheaf stress (psf) 1128 2004 3300 

Horizontal deformation at peak(in) 0.030 0.090 0.145 
Initial Final Initial Final Initial Final 

Sample height (in) 1.0000 1.0019 1.0000 0.9820 1.0000 0.9736 
Sample diameter (in) 2.416 2.416 2.416 2.416 2.416 2.416 

Wt. rings-1-wet soil (g) 179.40 184.21 178.47 183.75 175.55 180.59 
Wt. rings (g) 43.32 43.32 45.70 45.70 42.90 42.90 

Wet soil + tare (g) 517.05 364.02 517.05 294.43 517.05 310.85 
Dry soil -i- tare (g) 427.48 328.46 427.48 259.52 427.48 275.88 

Tare (g) 128.69 225.61 128.69 160.19 128.69 175.72 
Water content (%) 30.0 34.6 30.0 35.1 30.0 34.9 

Drv unit weight (pcf) 87.0 86.8 84.9 86.4 84.8 87.1 
d.'(de£) 35 Average of 3 samples Initial Final 
c' (psf) 480 Water content (%) 30.0 34.9 

Drv unit weight (pcf) 85.6 86.8 
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Entered by: 
Reviewed: Z:fl>ROJECTS\00386_Logan_City\014 North_Vallcy_Landfill\IirjDSv3.xls]4 



Effective normal stress = 1000 psf Effective normal stress = 2000 psf 

Horizontal Shear Axial Horizontal Shear Axial Horizontal Shear Axial 

Deflection Stress deflection Deflection Stress deflection Deflection Stress deflection 

(in) (psf) (in) (in) (psf) (in) (in) (psf) (in) 

0.000 0 0.000 0:000 0 0,000 0.000 0 0.000 

0,000 12 0;000 0,005 336 o.obo 0.005 396 0.000 

0,005 324 0,000 0.010 636 0.001 0.010 732 0.000 

0.010 600 0,001 0.015 948 0,001 0.015 1080 0,000 

0,015 792 0.001 0,020, 1212 0.002 0.020 1428 0.000 

0,020 960 0,002 0.025 1428 0.003 0,025 1788 0.000 

0.025 1068 0.003 0.030 1596 0.003 0.030 2136 0.000 

0.030 1128 0,005 0.035 1728 0.004 0,035 2424 0.000 

0.035 1068 0.005 0.040 1812 0,005 0.040 2640 0.000 

0,040 1080 0,005 0,045 1848 0.005 0,045 2784 0.000 

0.045 1068 0,005 0,050 1884 0.006 0.050 2856 -0,001 

0.050 1056 0.005 0,055 1896 0.005 0,055 2904 -0.001 

0.055 1068 0.006 0.060 1932 0.006 0,060 2952 -0.001 

0.060 1068 0,006 0.065 1956 0,006 0:065 2988 -0,001 

0,065 1056 0.006 0,070 1980 0.006 0.070 3024 -0,002 

0.070 1056 0,006 0,075 1980 0,006 0.075 3060 -0.002 

0.075 1056 0,007 0,080 1992 0.006 0.080 3096 -0.002 

0,080 1044 0,007 0.085 1992 0.006 0.085 3108 -0.003 

0.085 1044 0,007 0.090 2004 0,006 0,090 3120 -0,003 

0.090 1056 0.008 0.095 2004 0.006 0,095 3156 -0,003 

0.095 1032 0.008 0,100 1992 0.006 0,100 3180 -0,003 

0.100 1032 0.008 0.105 2004 0.006 0.105 3192 -0.003 

0.105 1020 0.008 0.110 1980 0.006 0.110 3204 -0.003 

0,110 1020 0.008 0.115 1968 0.006 0,115 3228 -0,004 

0,115 1008 0.008 0.120 1956 0.006 0,120 3252 -0.004 

0,120 1008 0.008 0.125 1956 0.006 0,125 3276 -0.004 

0.125 1008 0.009 0,130 1944 0.007 0,130 3276 -0.004 

0.130 1008 0.009 0,135 1932 0.007 0,135 3288 -0,004 

0.135 996 0,009 0.140 1932 0,007 0,140 3288 -0.004 

0.140 996 0,009 0.145 1908 0,007 0.145 3300 -0.004 

0.145 984 0.009 0.150 1908 0.007 0.150 3288 -0.004 

0.150 972 0.009 0,155 1884 0.007 0,155 3276 -0.005 

0.155 972 0.009 0,160 1872 0.006 0,160 3252 -0,005 

0.160 972 0.009 0.165 1860 0.006 0.165 3264 -0.005 

0.165 972 0.009 0.170 1860 0.006 0.170 3276 -0.005 

0,170 960 0.009 0.175 1848 0,006 0.175 3264 -0.005 

0.175 948 0,009 0.180 1836 0.006 0.180 3252 -0.005 

0.180 948 0,010 0.185 1812 0,006 0.185 3240 -0.005 

0.185 948 0.010 0.190 1788 0.006 0.190 3228 -0.005 

0.190 924 0.010 0.195 1764 0.006 0.195 3228 -0.005 

0.195 924 0.010 0.200 1752 0.006 0,200 3216 -0,006 

0.200 924 0.010 0.205 1740 0.005 0.205 3204 -0.006 

0.205 924 0.010 0.210 1704 0.005 0.210 3192 -0.006 

0,210 924 0.010 0,215 1668 0.005 0,215 3180 -0.006 

0.215 924 0.010 0.220 1644 0.004 0.220 3180 -0.006 

0,220 912 0.010 0.225 1620 0,004 0.225 3156 -0.006 

0.225 912 0.010 0.230 1608 0,004 0.230 3156 -0.006 

0.230 900 0.010 0.235 1596 0.004 0.235 3144 -0.006 

0.235 900 0,010 0.240 1596 0.003 0.240 3120 -0,006 

0.240 900 0.010 0.245 1572 0.003 0.245 3108 -0.007 

0.245 900 0.010 0.250 1572 0.003 0.250 3084 -0.007 

0.250 888 0.010 0.255 1548 0,002 0.255 3072 -0.007 

0.255 900 0,010 0.260 1548 0.002 0.260 3060 -0.007 

0.260 888 0,010 0.265 1548 0.002 0,265 3060 -0,007 

0.265 888 0.010 0.270 1560 0,001 0,270 3048 -0.007 

0.270 888 0.009 0.275 1572 0,001 0.275 3036 -0.008 

0,275 888 0.009 0.280 1596 0,001 0.280 3012 -0.008 

0,280 876 0.009 0.285 1620 0.000 0.285 3000 -0.008 

0.285 876 0.009 0.290 1644 0.000 0.290 2988 -0.008 

0.290 864 0.009 0.295 1668 0.000 0.295 2976 -0.008 

0.295 876 0.009 0.300 1692 -0,001 0.300 2964 -0.009 

Effective normal stress = 4000 psf 



Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date; ] 1/22/2011 

By: JDF 

© IGES 2009 

Boring No.: Well 7 
Sample: 
Depth: 80' 

Sample Description: Brown sandy clay 

Sample type: Undisturbed-trimmed from ring 

Test type: Inundated 
Horizontal deformation (in.): 0.1 

Shear rate (in./min): 0.0033 
Sample 1 Sample 2 Sample 3 

Effective normal stress (psf) 1500 3000 6000 
Peak shear stress (psf) 2172 2916 5436 

Horizontal deformation at peak(in) 0.050 0.060 0.065 
Initial Final Initial Final Initial Final 

Sample height (in) 1.0000 0.9991 1.0000 0.9779 1.0000 0.9722 
Sample diameter (in) 2.416 2.416 2.416 2.416 2.416 2.416 

Wt. rings + wet soil (g) 185.32 192.94 176.96 186.42 180.14 186.48 
Wt. rings (g) 46.62 46.62 42.79 42.79 42.95 42.95 

Wet soil + tare (g) 527.21 281.53 527.21 276.04 527.21 288.82 
Dry soil -i- tare (g) 454.05 247.92 454.05 242.16 454.05 256.95 

Tare (g) 153.63 140.13 153.63 139.86 153.63 151.08 
Water content (%) 24.4 31.2 24.4 33.1 24.4 30.1 

Drv unit weight (pcO 92.7 92.8 89.7 91.7 91.7 94.3 
d)' (deg) 37 Average of 3 samples Initial Final 
c'(psf) 912 Water content (%) 24.4 31.5 

Drv unit weight (pcf) 91.3 92.9 
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Effective normal stress = 1500 psf Effective normal stress = 3000 psf Effective normal stress = 6000 psf 

Horizontal Shear Axial Horizontal Shear Axial Horizontal Shear Axial 

Deflection Stress deflection Deflection Stress deflection Deflection Stress deflection 

(in) (psf) (in) (in) (psf) (in) (in) (psO (in) 

0,000 0 0,000 0.000 0 0.000 0,000 0 0.000 

0.005 348 0,000 0.005 564 0.000 0.005 888 0.000 

0.010 636 0.000 0.010 972 0,000 0.010 1512 0,000 

0.015 912 0.001 0.015 1308 -0.001 0,015 2148 0.000 

0.020 1164 0.002 .0.020 1632 0.000 0.020 2772 -0.001 

0.025 1368 0.003 0.025 1908 0.000 0.025 3396 0:000 

0.030 1548 0.004 0,030 2172 0.000 0.030 3876 0.000 

0.035 1740 0.005 0,035 2388 0.001 0.035 4284 0.001 

0,040 1896 0.006 0,040 2580 0.001 0.040 4680 0.002 

0,045 2076 0,008 0,045 2736 0.002 0.045 4968 0.002 

0,050 2172 0,009 0.050 2844 0,003 0.050 5208 0.003 

0,055 2112 0.010 0.055 2892 0.003 0,055 5340 0.004 

0.060 1932 0.010 0.060 2916 0.004 0.060 5400 0,004 

0,065 1788 0.011 0.065 2904 0,004 0,065 5436 0.005 

0,070 1728 0.012 0.070 2892 0.004 0,070 5412 0.005 

0,075 1716 0.012 0.075 2880 0.004 0,075 5340 0.006 

0,080 1692 0.012 0.080 2868 0,005 0,080 5268 0.005 

0.085 1692 0.013 0.085 2868 0.005 0.085 5244 0,006 

0.090 1680 0.014 0.090 2844 0.005 0.090 5220 0.006 

0.095 1680 0.014 0.095 2760 0.005 0,095 5148 0.006 

0.100 1668 0,014 0,100 2724 0.005 0.100 5076 0,006 

0.105 1644 0.015 0.105 2676 0.005 0.105 5028 0.005 

0.110 1620 0.015 0.110 2652 0.005 0,110 4980 0.005 

0,115 1608 0,016 0,115 2628 0.005 0.115 4956 0,005 

0,120 1596 0.016 0,120 2592 0.005 0.120 4932 0,005 

0,125 1596 0.016 0.125 2532 0,005 0,125 4908 0.005 

0,130 1596 0.017 0,130 2508 0,005 0,130 4896 0.005 

0.135 1596 0.017 0,135 2484 0,005 0,135 4884 0,005 

0.140 1584 0.017 0,140 2460 0,005 0,140 4860 0.005 

0.145 1584 0.018 0.145 2460 0,005 0,145 4848 0.005 

0.150 1572 0.018 0.150 2436 0,005 0,150 4812 0.005 

0.155 1548 0.019 0.155 2424 0,005 0.155 4776 0.005 

0,160 1536 0.019 0.160 2424 0.005 0.160 4740 0.005 

0,165 1524 0.019 0.165 2400 0.005 0.165 4704 0.005 

0.170 1524 0.020 0.170 2388 0.005 0,170 4692 0.004 

0,175 1500 0.020 0.175 2388 0.005 0,175 4668 0.004 

0.180 1500 0.020 0.180 2388 0.005 0,180 4632 0.004 

0.185 1488 0.020 0.185 2376 0.005 0,185 4620 0.004 

0.190 1500 0.020 0.190 2364 0,005 0,190 4620 0.004 

0.195 1500 0.021 0.195 2364 0,004 0,195 4584 0.004 

0.200 1476 0.021 0.200 2352 0.004 0,200 4560 0.003 

0.205 1476 0.021 0.205 2340 0,004 0.205 4524 0,003 

0.210 1488 0.022 0.210 2340 0,004 0.210 4488 0.003 

0,215 1488 0.022 0.215 2340 0.004 0.215 4452 0,003 

0,220 1488 0.022 0.220 2328 0.004 0.220 4428 0,003 

0,225 1500 0.022 0.225 2316 0.004 0.225 4404 0.002 

0,230 1500 0,023 0.230 2316 0.004 0.230 4392 0.002 

0.235 1500 0.023 0.235 2304 0,003 0,235 4380 0.002 

0.240 1500 0.023 0.240 2304 0,003 0,240 4356 0.002 

0.245 1500 0.024 0.245 2292 0,003 0,245 4332 0.001 

0.250 1500 0.024 0.250 2292 0,003 0.250 4320 0,001 

0.255 1500 0.024 0.255 2292 0.003 0.255 4308 0.001 

0.260 1500 0,024 0.260 2292 0.003 0.260 4284 0.001 

0,265 1512 0,025 0.265 2280 0.003 0,265 4260 0.000 

0,270 1500 0.025 0.270 2280 0,002 0.270 4248 0.000 

0,275 1500 0.025 0.275 2280 0.002 0.275 4212 -0,001 

0,280 1488 0.025 0,280 2268 0.002 0.280 4224 -0.001 

0.285 1488 0.026 0.285 2268 0.002 0,285 4236 -0.001 

0.290 1488 0.026 0.290 2268 0.002 0,290 4236 -0.002 

0.295 1500 0.026 0.295 2256 0.002 0,295 4248 -0.002 

0.300 1500 0.027 0.300 2244 0.001 0.300 4248 -0,002 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter. Method c (ASTM DSO84) 

Project: North Valley LandHII 
No: 00386-014 (111) 

Location: Clarkston, UT 
Date: 11/21/2011 

By: MP 

© IGES 2010 

Boring No.: Well 6 
Sample: 
Depth: 40' 

Sample Description: Brown silty sand 

Sample Type: Undisturbed 

Initial (o) Final (f) 

Sample Height, H (in) 2.449 2.404 

Sample Diameter, D (in) 2.401 2.31 Gs 2.67 Assumed 

Sample Length, L (cm) 6.220 6.105 Cell No. T l 

Sample Area, A (cm'̂ 2) 29.211 27.064 Station No. T l 

Sample Volume, V (cm'̂ 3) 181.70 165.23 Permeant liquid used De-aired water 

Wt. Rings + Wet Soil (g) 604.94 300.09 Total backpressure (psi) 35 

Wt. Rings (g) 320.39 0 EfTective horiz. consolidation stress (psi) 35 

Wet Unit Wt., Y„ (pcf) 97.8 113.4 Effective vert, consolidation stress (psi) 30 

Wet Soil + Tare (g) 392.02 479.82 Initial (0) Final (f) 

Dry Soil + Tare (g) 333.46 397.92 B value 0.90 0.98 

Tare (g) 140.55 179.38 Volume reading (cm') 5.10 21.60 

Weight ofsolids, Ws(g) 218.29 218.29 Cell Pressure (psi) 0.0 65.0 

Moisture Content, w (%) 30.36 37.48 System volume coefficient (craVpsi) 0.119 

Dry Unit Wt, (pcf) 75.0 82.5 System volume change (cm"̂ ) 7.74 

Void ratio, e, for assumed Gs 1.22 1.00 Net sample volume change (cm') -16.47 

Saturation (%), for assumed Gs 66.3 100' M , 0.0302 

Average k"* (cm/sec) 1.7E-05 
M2 

S 

1.0410 

0.2256 

Saturation set to 100% for phase calculations 

k corrected to 20''C 

Start Date and Time: 11/17/11 15:06 Equilibrium reading, 11̂  (cm) 1.9 

E Pipet 

f j Annulus 

i n Pipet and Annulus 

Elapsed Zl Temp 5 Gradient C T k k" 

time (sec) (cm) (cm) CC) i (cm/sec) (cm/sec) 
15.0 10.10 2.90 23.9 12.55 9.84 5.4E-04 0.1031 2.0E-05 1.8E-05 
15.0 10.13 2.95 23.9 12.55 9.93 5.4E-04 0.1028 2.0E-05 1.8E-05 
15.0 9.99 2.88 23.9 12.55 9.70 5.4E-04 0.1042 2.0E-05 1.8E-05 
15.0 9.90 2.80 23.9 12.55 9.52 5.4E-04 0.1051 2.0E-05 1.8E-05 
20.0 22.69 4.30 22.4 12.55 24.81 5.4E-04 0.0459 1.7E-05 1.6E-05 
20.0 23.30 4.51 22.4 12.55 25.68 5.4E-04 0.0447 1.7E-05 1.6E-05 

Entered by:_ 
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Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter, Method c (ASTM D5084) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/21/2011 

By: JDF 

©IGES 2010 

Boring No.: Well 7 
Sample: 
Depth: 100' 

Sarnple Description: Brown silty sand 

Sample Type: Undisturbed 

Initial (o) Final. (0 
Sample Height, H (in) 3.022 2.982 

Sample Diameter, D (in) 2.397 2.31 Gs 2.67 Assumed 

Sample Length, L (cm) 7.676 7.574 Cell No. T2 

Sample Area, A (cm'̂ 2) 29.113 27.145 Station No. T2 

Sample Volume, V (cm'̂ S) 223.47 205.60 Permeant liquid used De-aired water 

Wt. Rings + Wet Soil (g) 421.38 431.27 Total backpressure (psi) 35 

Wt. Rings (g) 0 0 Effective horiz. consolidation stress (psi) 35 

Wet Unit Wt., y„ (pcf) 117.7 130.9 Effective vert, consolidation stress (psi) 60 

Wet Soil + Tare (g) 527.22 550.28 Initial (o) Final (f) 

Dry Soil + Tare (g) 443.24 451.10 B value 0.80 0.98 

Tare (g) 139.73 127.68 Volume reading (cm') 5.50 23.40 

Weight of solids, Ws (g) 330.06 330.06 Cell Pressure (psi) 0.0 95.0 

Moisture Content, w (%) 27.67 30.67 System volume coefficient (cm /psi) 0.108 

Dry Unit Wt, Yd (pcf) 92.2 100.2 System volume change (cm'') 10.29 

Void ratio, e, for assumed Gs 0.81 0.82 Net sample volume change (cm'*) -17.87 

Saturation (%), for assumed Gs 91.5 100' M , 0.0302 

M , 1.0410 
Average k (cm/sec) 1.3E-05 S 0.2790 

^ Saturation set to 100% for phase calculations E Pipet 
*" k corrected to 20°C V "j A r t n i i l i i c 

Start Date and Time: 11/17/11 14:27 Equilibrium reading, R ĝ (cm) 1.9 f j Pipet and Annulus 

Elapsed z, Zj Temp 5 Gradient C T k k" 

time (sec) (cm) (cm) CC) i (cm/sec) (cm/sec) 
30.0 19.84 5.78 23.8 12.55 18.82 6.7E-04 0.0525 1.2E-05 l.lE-05 
30.0 20.10 5.80 23.8 12.55 19.06 6.7E-04 0.0518 1.2E-05 l.lE-05 
20.0 9.99 4.60 23.8 12.55 9.30 6.7E-04 0.1042 1.5E-05 1.4E-05 
20.0 10.35 4.75 23.8 12.55 9.74 6.7E-04 0.1006 1.5E-05 1.4E-05 
20.0 10.28 4.70 23.8 12.55 9.64 6.7E-04 0.1013 1.5E-05 1.4E-05 
20.0 10.20 4.71 23.8 12.55 9.58 6.7E-04 0.1021 1.5E-05 1.4E-05 

Entered by:_ 
Reviewed: Z:\PROJECTS\00386_LoBaii City\014_Noilh_Valley_LandriirJlI\[KBPFRHTPvl,xls]2 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter, Method c (ASTM D5084) 

Project: North Valley Landfill 
No: 00386-014 (III) 

Location: Clarkston, UT 
Date: 11/21/2011 

By: MP 

Boring No.: Well 7 
Sample: 
Depth: 180' 

Sample Description: Grey clay 

Sample Type: Undisturbed 

© IGES 2010 

Initial (0) Final (f) 

Sample Height, H (in) 2.937 2.898 

Sample Diameter, D (in) 2.411 2.33 Gs 2.67 Assumed 

Sample Length, L (cm) 7.460 7.361 Cell No. T3 

Sample Area, A (cm''2) 29.455 27.519 Station No. T3 

Sample Volume, V (cm'̂ 3) 219.73 202.56 Permeant liquid used De-aired water 

Wt. Rings + Wet Soil (g) 415.4 414.90 Total backpressure (psi) 35 

Wt. Rings (g) 0 0 Effective horiz. consolidation stress (psi) 35 

Wet Unit Wt., y„ (pcf) 118.0 127.9 Effective vert, consolidation stress (psi) 60 

Wet Soil + Tare (g) 198.05 556.16 Initial (0) Final (f) 

Dry Soil + Tare (g) 187.21 459.57 B value 0.74 0.98 

Tare (g) 151.55 140.17 Volume reading (cm') 4.70 21.90 

Weight ofsolids, Ws (g) 318.56 318.56 Cell Pressure (psi) 0.0 95.0 

Moisture Content, w (%) 30.40 30.24 System volume coefficient (cra'Vpsi) 0.105 

Dry Unit Wt, ŷ  (pcf) 90.5 98.2 System volume change (cm"') 10.00 

Void ratio, e, for assumed Gs 0.84 0.81 Net sample volume c liange (cm") -17.17 

Saturation (%), for assumed Gs 96.4 100' M , 0.0302 

1.0410 
Average k"* (cm/sec) 3.8E-08 

S 0.2675 

" Saturation set to 100% for phase calculations E Pipet 
k corrected to 20''C IT "j A n n 11 l i i G 

Start Date and Time: 11/17/11 11:33 Equilibrium reading, R^, (cm) 1.9 f j Pipet and Annulus 

Elapsed z, Z2 Temp 5 Gradient C T k k" 

time (sec) (cm) (cm) CO i (cm/sec) (cm/sec) 
1380.0 19.05 17.30 23.5 12.55 28.88 6.4E-04 0.0546 4.3E-08 3.9E-08 
1860.0 17.30 15.15 23.7 12.55 25.42 6.4E-04 0.0602 4.2E-08 3.8E-08 
1800.0 15.15 13.40 23.7 12.55 21.96 6.4E-04 0.0687 4.1E-08 3.7E-08 
1800.0 13.40 11.88 23.7 12.55 19.06 6.4E-04 0.0777 4.0E-08 3.6E-08 

Entered by: 
Reviewed: Z:\PROJECTS',00386_ LoEan Cily\014_North_Valley_Landfill\lll\[KBPFRHTPi 1 .xhp 
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Division Director 

State of Utah 
DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF WILDLIFE RESOURCES 

Northern Region 

5t5 East 5300 South ^1^ ; } ') <• 2 0 0 1 

Ogden, Ulah 84405-4502 " ' 
(801) 476-2740 telephone 
(801) 479^010 lax 
vuww.nt.utah.gov 

March 26, 2003 

Terry Warner 
HDR Engineering 
3955 Sot:th 700 East #iGO 
Salt Lake Qty, UT 84107 

Subject: Cache County Landfill 

Dear Mr. Warner 

The Utah Division of Wildlife Resources would like to thank you for allowing us the opportunity 
to assist you with the planning process of the Cache county landfill.- Froni the infonnation 
contained in your handouts the Utah Division of Wildlife Resources would not require you to 
obtain a pennit but we recommend 70U mitigate for unavoidable impacts to wildlife and wildlife 
habitat as a result of the construction and operation of a Cache co. landfill. We provide the 
following comments for your consideration in order of sites visited. 

Site I (Near Cache Junction) 

This site is within two miles of several known Utah Sensitive Species, including American white 
Pelican, Long-billed Curlew, and Short-eared Owl. Site I is also within 2 miles of a known Bald 
Eagle wintering area, a Federally listed threatened species. We feel the direct and indirect 
disturbances created by a landfill, loss of habitat to the landfill and it's service roads, 
fragmentation of available habitat, wind blown debris, noise generated by landfill .operations and 
traffic, and the attraction of Gulls and Ravens, may negatively impact the above sensitive and 
threatened species and all efforts should be taken to minimize disturbances to this wildlife. 

Our biggest concern with site I is the possible effect a landfill on this site may have on the Bear 
River water quality by petroleum and other runoff, as well as wind blown debris settling in the 
river. If this site is selected we request that you work with the Utah Department of 
Environmental Quality, Division of Water Quality to address the issue of possible contamination 
of the Bear River. In addition we reconmicnd the landfill operator be required to implement 
steps to assure wind blown debris is contained on site. 

IMi! 
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SiteG (North of Newton) , 

This site is within 1 mile of several known Utah Sensitive Species, including Grasshopper 
Sparrow and Short-eared Owl. Site G is also within 1 mile of a reported Ferruginous Hawk 
Natural Heritage Program Database, Element Occurrence Record. The Ferruginous Hawk is a 
State Threatened species. We feel the direct and indirect disturbances created by a landfill, loss 
of habitat to the landfill and it's service roads, fragmentation of available habitat, wind blown 
debris, noise generated by landfill operations and traffic, and the attraction of Gulls and Ravens, . 
may negatively impact the above sensitive and threatened species and all efforts should be taken 
to minimize disturbances to wildlife. 

Our biggest concem with site G is the possible effect a landfill on this site may have on the water 
quality of Newton Reservoir by petroleum and other chemical runoff, as well as wind blown 
debris settling in the water. If this site is selected we request that you work with the Utah 
Department of Environmental Quality, Division of Water Quality to address the issue of possible 
contamination of Newton Reservoir. In addition we recommend the landfill operator be required 
to implement steps to assure wind blown debris is contained on site. 

I 
SiteC (North of Clarkston) 

This site is within 1 mile of several known Utah Sensitive Species, including Grasshopper I 
Sparrow, Short-eared Owl, and Columbian Shaip-tailed Grouse. I addition the Clarkston 
Mountain range is important deer and elk habitat that would be severely impacted if this site 
were to be used. The Columbian Sharp-tailed Grouse is listed as a Utah Sensitive Species due to 
its limited distribution and has been petitioned to be federally listed. If a landfill were to be 
developed on this site we request a multi year survey to determine the population of Columbian 
Sharp-tailed Grouse that would be Impacted or displaced. In addition we request mitigation in 
the form of restoration and/or acquisition of Columbian Shaip-tailed Grouse habitat equal to or 
greater than the acreage impacted by the landfill and landfill support network and operations. 
We will be glad to provide information regarding study design and suggest appropriate 
mitigation. 
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^ We appreciate the opportunity to review and comment on the proposed Cache County Landfill 
sites. Regardless of the site selected we would be interested in meeting with all interested parties 

I to develop strategies to minimize impacts to wildlife as result of the construction and operation 
of the new landfill. 
If you have any questions or would like additional information from the Utah Division of 

Wildlife Resources, please contact David Hernandez (801) 710-7324 of the Northem Region 
Habitat Program. 

Sincerely, 

^ Robert Hascnyager, 
Northem Regional Supervisor 

c 
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Division Director 

Jared Hawes 
IGES, Inc. 
4153 South Commerce Drive 
Salt Lake City, Utah 84107 

Subject: Species of Concern Near the Clarkston Landfill Site 

Dear Jared Hawes: 

I am writing in response to your email dated January 11, 2012 regarding information on species of special 
concern proximal to the proposed Clarkston Landfill Site located in Sections 3 and 4 of Township 14 North, Range 
2 West and Sections 34 and 35 of Township 15 North, Range 2 West in Cache County, Utah. 

Within a Vi-mile radius of the project area noted above, the Utah Division of Wildlife Resources (UDWR) 
has recent records of occurrence for sharp-tailed grouse and grasshopper sparrow. In addition, within a 2-mile 
radius there are recent records of occurrence for short-eared owl and historical records of occurrence pygmy 
rabbit. All of the aforementioned species are included on the Utah Sensitive Species List. 

The information provided in this letter is based on data existing in the Utah Division of Wildlife Resources' 
central database at the time of the request. It should not be regarded as a final statement on the occurrence of 
any species on or near the designated site, nor should it be considered a substitute for on-the-ground biological 
surveys. Moreover, because the Utah Division of Wildlife Resources' central database is continually updated, and 
because data requests are evaluated for the specific type of proposed action, any given response is only 
appropriate for its respective request. 

In addition to the information you requested, other significant wildlife values might also be present on the 
designated site. Please contact UDWR's habitat manager for the northern region, Scott Walker, at (801) 476-
2776 if you have any questions. 

Please contact our office at (801) 538-4759 if you require further assistance. 

Sincerely, 

Sarah Lindsey 
Infonnation Manager 
Utah Natural Heritage Program 

cc: Scott Walker 

1594 West Nonh Temple, Suite 2110. PO Box 146.W 1. Salt Lake City, UT 84114-6301 
telephone (801) 538-4700 • facsimile (801) 538-4709 . TTY (801) 538-7458 • www.wildlile.iuah.goy 
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North Cache Conservation District 
1860 North 100 East 
North Logan. UT 84341 
(435) 753-6029 

Jared Hawes, P.E. 
IGES. Inc. 
4153 South Conimerce Drive 
Salt Lake City, Utah 84107 

November 30, 2011 

Dear Jared, 

Thank you for contacting the North Cache Conservation District regarding the soils given the "Statewide 
Important" designation at the proposed landfill site near Clarkson, Utah. We applaud your efforts to 
research and become informed regarding soils designations. These designations are given to recognize 
soils with characteristics conducive to growing quality crops or that are otherwise key to the local 
agricultural operations. We feel these designations are an important part of agricultural sustainability. 

The "Statewide Important̂  soils designation does not have any stipulations that would impact a site 
being considered for a landfill. In our review of your request we did find some characteristics of the 
soils on the proposed site that could pose challenges to landfill suitability. Enclosed you will find a soils 
report from the Natural Resources Conservation Service Web Soil Survey. The report was generated 
with the request for landfill suitability of the soils on the proposed site. We note in the report that it Usts 
these soils as having severe limitations due mainly to slope and infiltration rate. As stewards of the 
natural resources in the northem part of Cache County, we encourage you to consider these limitations 
carefiilly. We recognize the need for sanitary landfill facilities, yet issue an additional recommendation 
of caution and carefiil consideration to long-term consequences of landfill placement 

As you know well, the proposed site drains toward nearby Weston Creek and the town of Weston, 
Idaho. If leakage from sanitaiy facilities were to occur, as the enclosed soil reixtit shows as a potential 
risk, water quality as well as human health could be detrimentally impacted. Therefore, we request a 
complete site study be conducted to determine what steps would be needed to ensure integrity of the site 
against fiiture leakage. 

Sincerely, 

S. Bruce Kaiten 
Chairman, North Cache Conservation District 

cc. Lynn Lemon, Cadie County Executive 
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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 femriers, 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 sun/eys 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 dedsions. 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 farni, local, and wider area 
planning, onsite investigation is needed to supplement this information in some cases. 
Examples include soil quality assessments (http:y/soils.usda.gov/sqi/) and certain 
conservation and engineering applications. For more detailed information, contact 
your local USDA Service Center (http /Zotfices.sc.egov.usda.gov/Iocator/app7 
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/ 
state_offices/). 

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 pooriy suited to use as septic 
tank absorption fields. A high water table makes a soil pooriy suited to basements or 
underground installations. 

The National Cooperative Soil Sun/ey 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. 

Infomnation about soils is updated periodically. Updated information is available 
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil 
Data Mart is the data storage site for the offidal soil survey infomnation. 

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 infonnation, 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 altemative means 



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 IVIade 

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 dov/n 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 orderiy 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 landfonn. 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 detemiine 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 sdentists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics v t̂h precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
dassification 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 confinn data and assemble additional data based on experience and 
research. 

The objedive of soil mapping is not to delineate pure map un'it 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. Dired 
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 adivity. 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. 



Soil Information for All Uses 

Suitabilities and Limitations for Use 

The Suitabilities and Limitations for Use section includes various soil interpretations 
displayed as thematic maps with a summary table for the soil map units in the selected 
area of interest. A single value or rating for each map unit is generated by aggregating 
the interpretive ratings of individual map unit components. This aggregation process 
is defined fbr each interpretation. 

Sanitary Facilities 

Sanitary Facilities interpretations are tools designed to guide the user in site selection 
forthe safe disposal of sewage and solid waste. Example interpretations include septic 
tank absorption fields, sewage lagoons, and sanitary landfills. 

Sanitary Landfill (Area) (Proposed Landfill Site) 

In an "area sanitary landfill," solid waste is placed in successive layers on the surface 
of the soil. The waste is spread, compaded, 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. A landfill must be able to bear heavy vehicular 
traffic. It can result in the pollution of ground water. Ease of excavation and 
revegetation should be considered. 

The ratings are based on the soil properties that affed trafficability and the risk of 
pollution. These properties include flooding, saturated hydraulic condudivity (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 fradured bedrock, a fradured cemented pan, 
or the water table is dose 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. 

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 the specified use. "Not 
limited" indicates that the soil has features that are very favorable forthe specified 
use. Good performance and very low maintenance can be expected. "Somewhat 
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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. Fairperfonnance and moderate maintenance can be expeded. 
"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 expeded. 

Numerical ratings 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 impad on the use (1.00) and 
the point at which the soil feature is not a limitation (0.00). 

The map unit components listed for each map unit in the accompanying Summary by 
Map Unit table in Web Soil Survey or the Aggregation Report in Soil Data Viewer are 
detemiined by the aggregation method chosen. An aggregated rating dass is shown 
for each map unit The components listed for each map unit are only those that have 
the same rating class as listed for the map unit. The percent composition of each 
component in a particular map unit is presented to help the user better understand the 
percentage of each map unit that has the rating presented. 

Other components with different ratings may be present in each map unit. The ratings 
for all components, regardless of the map unit aggregated rating, can be viewed by 
generating the equivalent report from the Soil Reports tab in Web Soil Survey or from 
the Soil Data Mart site. Onsite investigation may be needed to validate these 
interpretations and to confirm the identity of the soil on a given site. 
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Map—Sanitary Landfill (Area) (Proposed Landfill Site) 
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MAP INFORMATION 

Map Scale: 1:16,900 if printed on A size (S.S' » 11°) sheel. 

The soil surveys thai comprise your AOl wer« mapped at scales 
ranging from 1 '.20,000 to 1:24,000. 

Warning: Soil Map may not l>e valid al this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderslanding of Ihe detail of mapping and accuracy of soH line 
placement. The maps do not show Ihe smaH areas of contrasting 
soils that could have been shown al a more detailed scale. 

Please rely on the bar scale on each map sheet for accurate map 
measurements. 

Source of Map: Natural Resources Conservation Service 
web Soil Survey URL: http7/web3ollsurvey.nrcs.usda.gov 
Coordinate System: UTM Zone 12N NADB3 

This producl ts generated from the USOA-NRCS ceiUned data as of 
the version dale(s) listed below. 

Soil Sun/ey Area: Cache Valley Area, Paris of Cactie and Box 
Elder Counties, Ulah 
Survey Area Data: Version 6, May 24, 2011 

Soil Survey Area: 
Sun/ey Area Data: 

Franklin County Area, Idaho 
Version 7, Sep 10. 2008 

Your area of Interest (AOl) Includes more than one soil survey area. 
These survey areas may have been mapped at diHerenl scales, with 
a different land use in mind, at different limes, or at different levels 
of detail. This may result in map unit symbols, soil properties, and 
inlerpretallons.that do nol complelely agree across soil survey area 
boundaries. 

Dale(5) aerial Images were photographed: B/9/2006; 7/12/2004 

The orthophoto or other base map on which Ihe soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor shlRIng 
of map unit boundaries may be evident. 
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Tables—Sanitary Landfill (Area) (Proposed Landfill Site) 

Sanhaiy Landflll (Area)— Summary 1̂  Map UnR—Cache Valley Area, Parts of Cache and Box Elder Counties, Utah (UT603) 

Map unit 
symbol 

Map unR name Rating Component name 
(percent) 

Rating reasons 
(numeric values) 

Acres In 
AOl 

Percent Of AOl 

CmE2 COLLINSTON LOAM, 10 TO 
30 PERCENT SLOPES. 
ERODED 

Very Umlted Colflnston (90%) Too steep (1.00) 10.4 1.S% 

HdC HENDRICKS SILT LOAM, 6 
TO 10 PERCENT SLOPES 

Not limited Hendricks {9S%) 0.6 0.1% 

HdD HENDRICKS SILT LOAM. 10 
TO 20 PERCENT SLOPES 

Very limited Hendricks (95%) Too sleep (1.00) 36.1 6.2% 

MeA MENDON SILT LOAM, 0 TO 3 
PERCENT SLOPES 

Not limited Mendon (95%) 0.4 0.1% 

MeC MENDON SILT LOAM, 6 TO 
10 PERCENT SLOPES 

Not limited Mendon (95%) 32.1 5.5% 

MfB MENDON-COLLINSTON 
COMPLEX, 1 TO 6 
PERCENT SLOPES 

Nol Umiled Mendon (45%) 

Collinston (45%) • -
57.9 9.9% 

MfE2 

_ . . 

MENIXJN-COLUNSTON 
COMPLEX, B TO 30 
PERCENT 
SLOPES.ERODED 

Very limiled Colllnstan (40%) 

VWieelon (20%) 

Too sleep (1.00) 

Too steep (1,00) 

87.4 14.9% 

SwD STERLING GRAVELLY 
LOAM. 10 TO 20 PERCENT 
SLOPES 

Very Hmlied Sterling (85%) Seepage (1.00) 

Too steep (1,00) 

125.4 21.4% 

SwF2 STERLING GRAVELLY 
LOAM. 20 TO 50 PERCENT 
SLOPES,ERODED 

Very limited Sterling (05%) Too sleep (1.00) 

Seepage (1.00) 

176.9 30.1% 

WhF2 WHEELON SILT LOAM, 30 
TO 50 PERCENT SLOPES, 
ERODED 

Very limited Wheelon (95%) Too sleep (1,00) 39.7 6.B% 

VVIE2 VWEELON-COLUNSTON 
COMPLEX. 10 TO 30 
PERCENT SLOPES, 
ERODED 

Very limiled Wheelon (55%) Too steep (1.00) 16,1 2.8% VWEELON-COLUNSTON 
COMPLEX. 10 TO 30 
PERCENT SLOPES, 
ERODED 

Cotilnston (40%) Too steep (1.00) 

Subtotals for Soil Survey Area 583,0 99.3% 

Totals for Area of interest 687.0 100.0% . • . 
Sanitary Landflll (Area)— Summery by Map UnR—Frvnklln County Area, Idaho (ID714) 

Map unR 
symbol 

Map unR name Rating Component name 
(percent) 

Rating reasons 
(numeric values) 

Acres In 
AOl 

Percent of AOl 

B3 Uzdale-Searia complex, 12 to Very limited 
30 percent slopes 

LIzdale (5S%) Skipe (1.00) 

Seepage (1.00) 

0.4 0.1% 

Searia (35%) Slope (1.00) 

13S Sterling gravelly loam, 10 lo 20 Very limited 
percent slopes 

Sterling (95%) Slope (1.00) 2.2 0.4% 

ISO Wheelan-Collinston complex. 
12 lo 20 percent slopes 

Very tmiled Wheelon (45%) 

ColGnslon (40%) 

Slope (1,00) 

Slope (1.00) 

0.2 0.0% 

11 
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Sanitary Landflll (Area)— Summary by Map Unit — Franklin County Area, Idaho (ID714) 

Map unR 
symbol 

Map unK name Ratfng Componsnt name 
(percent) 

Rating reasons 
(numeric values) 

Acres in 
AOl 

Percent of AOl 

155 VMnwelhCoinnslon comfrfex, 2 Not limited 
lo 8 percent slopes 

WInweD (50%) 1.1 

Cdrinslon (35%) 

0,2% 

Subtotals for Soli Survey Area 4.0 0.7% 

Totals for Area of InterBst 587.0 100.0% 

SanRary Landflll (Area)—Summary by Rating Value 

Rating Acres In AOl Percent of AOi 

Very limiled 405.0 84.3% 

Nollimlled 92.0 15.7% 

Totals for Area of Interest 587.0 100.0% 

Rating Options—Sanitary Landfill (Area) (Proposed Landfill Site) 

Aggregation Method: Dominant Condition 

Component Percent Cutoff: None Specified 

Tie-break Rule; Higher 

Daily Cover for Landfill (Proposed Landfill Site) 

Daily cover for landfill is the soil material that is used to cover compacted solid waste 
In a sanitary landfill. The soil material is obtained offsite, transported to the landfill, 
and spread over the waste. The ratings also apply to the final cover for a landflll. They 
are based on the soil properties that affect worttability, 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. 

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 bie too acid. After soil 
material has been removed, the soil material remaining in the bonow area must be 
thick enough over bedrock, a cemented pan, or the water table to permit revegetation. 
Some damage to the borrow area is expected, however, and plant growth may not be 
< t̂imum. 

12 



Custom Soil Resource Report 

This information Is intended for land use planning, for evaluating land use alternatives, 
and for planning site investigations prior to design and construction. The infonnation, 
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 feeL 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 wori(s. 

Government ordinances and regulations that restrict certain land uses or impose 
specific design criteria were not considered in preparing the ratings. Local ordinances 
and regulations should be considered in planning, in site selection, and in design. 

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. "Somevhrhat 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). 

The map unit components listed for each map unit in the accompanying Summary by 
Map Unit table in Web Soil Survey or the Aggregation Report in Soil Data Viewer are 
determined by the aggregation method chosen. An aggregated rating class is shown 
for each map unit. The components listed for each map unit are only those that have 
the same rating class as listed for the map unit. The percent composition of each 
component in a particular map unit is presented to help the user better understand the 
percentage of each map unit that has the rating presented. 

Other components with different ratings may be present in each map unit. The ratings 
for all components, regardless of the map unit aggregated rating, can be viewed by 
generating the equivalent report from the Soil Reports tab in Web Soil Survey or from 
the Soil Data Mart site. Onsite investigation may be needed to validate these 
interpretations and to confirm the identity of the S|oil on a given site. 

13 
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Custom Soil Resource Report 

MAP LEGEND 

Area ot Intanat (AOl) 

Area of Interetl (AOl) 

Soils 
I Sod Map Units 

Soil RaUna* 

F¥1 Very limiled 

I I Somewhat limited 

Q ] Nolliirtled 

Not rated or m l availalile 

PolMcal Featurta 
« aii83 

Water Faaturaa 

. . Streams artd Canals 

Trenaportatlon 

44,4- Rala 

. 1 , ^ Inlerslale Highways 

US Routes 

Major Roads 

>v> Local Roads 

MAP INFORMATION 

Map Scale: 1:16,900 If printed on A size (B.5" x 11") sfieel. 

The soil surveys lhat comprfse your AOl were mapped al scales 
ranging Irom 1:20,000 to 1:24,000. 

VVarning: SoK Map may not be vaSd al this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detaS of mappirq and accuracy of soil line 
placemenL The maps do not sfiow 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 sheel Ibr accurate map 
measurements. 

Source ol Map: Natural Resources Consen/atlon Service 
Web Soil Survey URL: htlp://websoUsurvey,nrcs.usda.gDv 
Coordinate Syslem: UTM Zone 12N NAD83 

This product is generated from the USDA-NRCS certified data as of 
the version dale(s) listed below. 

Soil Survey Area: Cache Valley Area, Paris of Cache and Box 
Elder Counties, Ulah 
Survey Area Data: Version 6, May 24, 2011 

Soil Survey Area: 
Survey Area Data: 

Franklin County Area, Idaho 
Version 7, Sep 10,2008 

Your area of interest (AOl) iru^ludes more than one soil survey area. 
These survey areas may have been mapped al different scales, Mth 
a different land use In n^rtd, at different limes, or at different levels 
of detail. This may result In map urvl symbols, soli properties, end 
Interpretations that do not completely agree across soil survey area 
bouridaries. 

Dale(s) aerial Images were pholographed; 8/9/2006; 7/12/2004 

The orthophoto or other base map on which Ifw soH lines were 
compiled and digitized probatily 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 

Tables—Daily Cover for Landfill (Proposed Landflll Site) 

Dally Cover for Landfi l l^ Summaiy by Map Unit—Cache Valley Area, Parts of Cache antf Bex Elder Counties, Utah (UT603) 

Map unit 
symbol 

Map unit name Rating Component name 
(percent) 

Rating reasons 
(numeric values) 

Acres in 
AOl 

Percent Of 
AOi 

CmE2 COLUNSTON LOAM, 10 TO Very limited 
30 PERCENT SLOPES, 
ERODED 

CoUinslon (90%) Too steep (1.00) 10.4 1.8% 

HdC HENDRICKS SILT LOAM. 6 
TO 10 PERCENT 
SLOPES 

Somewhat 
limiled 

Hendricks (95%) Too clayey (0.50) 0.6 0.1% 

HdD HENDRICKS SILT LOAM, Very limited Hendricks (95%) Too sleep (1.00) 38.1 6.2% 
10 TO 20 PERCENT 
SLOPES 

Too dayey (0.50) 

MeA MENDON SILT LOAM. 0 TO 
3 PERCENT SLOPES 

Nol ymited Mendon (95%) 0.4 0.1% 

MeC 
MENDON SILT LOAM. 6 TO 

10 PERCENT SLOPES 
Not limited Mendon (95%) 32.1 5.5% 

MfB MENDON-COLLINSTON 
COMPLEX. 1 TO 6 
PERCENT SLOPES 

Not limited Mendon (45%) 57.9 9.9% MENDON-COLLINSTON 
COMPLEX. 1 TO 6 
PERCENT SLOPES CoUinslon (45%) 

MfE2 MENDON-COUINSTON 
COMPLEX, 6 TO 30 
PERCENT 
SLOPES.ERODED 

Very limited Cdllnston (40%) 

Wheelon (20%) 

Too steep (1.00) 

Too steep (1.00) 

87.4 14.9% 

SwD STERLING GRAVELLY 
LOAM, 10 TO 20 
PERCENT SLOPES 

Very limited SterOng (95%) Seepage (1.00) 

Gravel content 
(1.00) 

125.4 21.4% 

Too steep (1.00) 

Too sandy (0.60) 

SwF2 STERLING GRAVELLY 
LOAM, 20 TO 50 
PERCENT 

Very limited Sterling (95%) Too steep (1.00) 

Seepage (1.00) 

176.9 30.1% 

SLOPES.ERODED Gravel content 
(1.00) 

Too sandy (0.50) 

VVhF2 WHEELON SILT LOAM, 30 
TO 50 PERCENT 
SLOPES. ERODED 

Very limited Wheelon (95%) Too sleep (1.00) 39.7 6.8% 

WIE2 WHEELON-COLLINSTON Very limited Wheelon (56%) Too steep (1.00) 16.1 2.8% 
COMPLEX. 10 TO 30 
PERCENT SLOPES. 

Cotilnston (40%) Too sleep (1.00) 

ERODED 

Subtotals for Soli Survey Area 683.0 

Totals for Area of interest 687.0' 

99.3% 

100.0% 
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Custom Soil Resource Report 

Daily Cover for landflll— Summary by Map Unit—Franklin County Area, idnlio (IP714) 

Map unit 
symbol 

itf ap unit name Rating Component name 
(percent) 

Rating reasons 
(numeric values) 

Acres In 
AOI 

Percent Of 
AOI 

83 Lizdale-Seaiia complex, 12 
to 30 percent slopes 

Very Kmtted Uzdale (55%) Slope (1.00) 

Carbonate content 
(1.00) 

0.4 0.1% 

Gravel content 
(0.81) 

Seepage (0^) 

Searia (35%) Gravel content 
(1.00) 

Slope (1.00) 

135 Sterling gravelly loam, 10 to 
20 percent slopes 

Very limited Sterling (95%) Gravel content 
(1.00) 

2.2 0.4% 

Stope (1.00) 

150 Wheeion-CoUlnston 
complex, 12 to 20 percent 
slopes 

Very limited Wheelon (45%) 

Collinston (40%) 

Slope (1.00) 

Slope (1.D0) 

0.2 0.0% 

155 WInwel-Collinston complex. 
2 to 8 percent slopes 

Some\«Aiat 
limited 

WInwell (50%) Too dayey (0.50) 1.1 0.2% 

Subtotals fer Soil Survey Area 4.0 0.7% 1 

Totals for Area of interest 587.0 100.0% 

Dally Cover for Landfill Summaiy t>y Rating Value 

Rating Acres in AOI Percent of AOI 

Very limited 495.0 84.3% 

Nol limited 90,3 15.4% 

Somewhat limiled 1,7 . - 0.3% 

Totals (or Area of Interest 587.0 100.11% 

Rating Options—Daily Cover for Landfill (Proposed Landfill Site) 

Aggregatmn Method: Dominant Condition 

Component Percent Cutoff: None Specified 

Tie-break Rule; Higher 
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February 24, 2012 

Jim Dykman 
300 Rio Grande St, 
Salt Lake City, UT 84101 

RE: North Vallev Landfill - Class I Landfill in Cache County 

Dear Mr. DykmEin, 

Logan City is responsible for the collection and disposal for the solid waste generated in Cache 

County. Logan city 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 operate a Class I landfill 

(North Valley Landfill) in northwestern Cache County (see attached Figure 1). 

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 Hi.storic Places. The site is not located within 1/4 mile of any dwelling, 

incompatible or historic structures. The nearest historic property to the site is the Clarkston 

Cemetery located approximately 4 miles south of the site. 

State of Utah Solid Waste Rules, specifically Section R315-302-l(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). 
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(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 

(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). 

Previous siting studies conducted by HDR, Inc. for the North Valley Landflll site (previously 

designated as Site C east of the ridge) stated: 

"Site C has a low probability for containing historic sites. Its rugged terrain and remote 

location do not make it a strong candidate for habitation sites. Today some of it is 

farmed, but most appears to be undeveloped. Because little information exists on the 

specific prehistoric and Native American settlement-subsistence patterns in the valley, 

site rankings assume a correlation between human occupation and u.se and proximity to 

major waterways. Give this assumption Site C has the least potential for substantial 

prehistoric or historic Native American sites because it is farthest from the major rivers." 

Parts of the North Valley Landfill site that are not overly steep or in washes are currently being 

farmed. Based on site observations and the previous studies conducted for the city and the 

criteria required to be listed in the State or National Register of Historic Places; it is very 

unlikely that any archeological sites will be located proximate to this project. 

We have reviewed the requirements of the National Historic Preservation Act, specifically 

Section 106. Since 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 (City of Logan consultant) 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 
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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 conceming 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 

fiirther, or disagree with our assessment, please call me at your earliest convenience. 

Respectfully submitted, 

Issj/A Hamud, P.E. 

City of Logan 

Envirorunental Director 
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W R P R 1 N T (25-2792) Page 1 of 1 

H .Search ] 

Select Related Information 

(nAKNING: Water Rights makes HO claims as to the accuracy pf this data.) RUN DATE: oirii/2012 

WATER RIGHT: 25-2792 APPLICATIOH/CLRIM HO.: U13330 CERT. HO.: 

MAHE: City Of Logan (Public water Supplier) 
ADDfi: c/o City Engineer 

230 North 100 West 
Logan, UT 64 321 

IHTEREST: 100* REMARKS: 

CATZS, ETC. 

LAND OWNED BY APPLICANT? COUNTY TAX ID*: 
FILED: IPBIORITY: 00/00/1939|PUB BEGAN: 
ProtestEnd: |PR0TESTBD: [HO I IHEASHG HLD: 

EXTENSION: iELEC/PROOF:[ J|ELEC/PROOF: 
RUSH LETTR: |RENOVATE: |RECON REO: 
PD BOOK: I2S-5 1|HAP: l i a llPUBDATE: 
•TYPB -- DOCHMEHT -- STATUS- -
Type of Right: underground water Claim Source of Into; Proposed Decemination 

I PUB ENDED: 
jsE ACTION: 
jcERT/KUC: 
ITYPE: I 

{HEHSPAPER: 
1lActlonDate: 
|LAP, BTC: 

1 

I PROOF DUE: 
ILAPS LETTER: 

LOCATION or WATER RIGHT*** IPOlsts of Diversion: Cl ick on LOMCloo to acceso PLAT Progxem.)* 

SOURCE: underground water H e l l 

'MAP VIEWER*• •GOOGLE VIEW* 

FLOW: 0.003 CtS 
COUNTY: Cache COMMON DESCRIPTION 

POIHT OF DIVERSION -• UNDERGKOWJD [Clic X w e l l IDF̂  l i n k (or mere v e i l data 
SLBM 

DIAMETER OF H E U , : i n s . DEPTH: to f t . YEAR DRILLED: WELL LOG? NO HELL 

sguivslenC LlTe,ecocJc anlt (cow. . - Bquivaieac Dojnescic Dnic or J ramily 

SUPPLBHEHTAL GROUP HO : 19196. 

STOCKKATER: 5S.0000 SCOCk U n i t s Div L i m i t : PERIOD OF USE: 01/01 TO 13/31 

Ulal iDM<<slolWst«noHl I I tW WeKNoithTampto S U M 330. P O Bok 140300. Sat LAaCBy.UUt l S41144300 | eOl-JU-7340 
N.H.iial Rn^j inon I CcWlia I OMahnn I Pnv.Tj Pnlicv I AcmtvMJv Pniicj I Eipginancv Evnn.rttm P:nr. 

http://waterriKhts.utah.gov/cblapps/wrprint.exe?wmum=25-2792 1/12/2012 
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July 29.2011 

State of Idaho 

Source Water Program Coordinator 
Ms. Amy Williams 
DEQ State Office 
Water Quality Division 
1410 N. Hilton 
Boise. ID 83706 

RE: City of Weston Drinking Water Source 

Dear Ms Williains. 

IGES, Inc is a consulting engineering firm researching the drinking water sources in the area near 
the City of Weston, Idaho. We have perused the State of Idaho website, in particular the "Source 
Water Assessments in Idaho" page in an effort to identify drinking water sources near the City of 
Weston. We did download the "City of Weston (PSW 6210019) Source Water Assessment Final 
Report" dated Febmary 21,2003. 

Is the City of Weston Source Water Assessment finalized in 2003 for the most current state 
document that summarizes the drinking water sources for Weston or has this document been 
updated? Also, is there any other data on drinking water sources near Weston that exist 
separately from the 2003 assessment? 

Thaiik you in advance for your time and my complements to tlie State of Idalio for a very useful 
Department of Environmental Quality website. If you have any questions, please call at your 
earliest convenience. 

Respectfully submitted. 

Brett Mickelson, P.E 
Principal 

Cc: issa Hamud, P.E., Logan City 

w 



CITY OF WESTON (PWS 6210019) 
SOURCE WATER ASSESSMENT FINAL REPORT 

February 21, 2003 

State of Idaho 
Department of Environmental Quality 

Disclaimer: This publication has been developed as part of an infomiational ser\'ice for the source water assessments of public water 
systems in Idaho and is based on data available at the time and the professional judgement of the staff. Although reasonable efforts have been 
made to present accurate information, no guarantees, including expressed or implied warranties of any kind, are made with respect to this 
publication by the State of Idaho or any of its agencies, employees, or agents, who also assume no legal responsibility for Ihe accuracy of 
presentations, comments, or other information in this publication. The assessment is subject to modification if new data is produced. 



Executive Summary 

Under the Safe Drinking Water Act Amaidments of 1996, all states are required by the U.S. Environmental 
ProtecticHi Agency (EPA) to assess evoy source of public drinking wato- for its relative sensitivity to 
contaminants regulated by the act. This assessmoit is based on a land use inventory of the designated 
assessment areas and sensitivity factors associated with the wells, the springs, and tte aquifer charactaistics. 

This report. Source Water Assessment for the City of Weston. Idaho, describes the pidilic water system 
(PWS), the boimdaries of the zones of water contribution, and the associated potoitial contaminant sources 
located within these boundaries. TTiis assessment should be used as a planning tool, taken into account with 
local knowledge and concerns, to develop and inclement appropriate protection measures for this source. 
The results should not be used as an absolute measure of risk and they should not be used to 
undermine public confidence in the water system. 

The City of Weston PWS (# 6210019) is a community drinking watex systan located in Franklin County. 
The water system includes two wells and two springs. Both wells are located in a field of hay and weeds near 
Weston Creek in Weston Canyon approximately four miles west of the City of Westoa Well #1 is a backup 
well, constructed in 1988 and produces approximately 90 gallons per minute (gpm) of water. Well #2 is the 
main weU for the system and is located approximately 110 yards west of Well #1, It was also constmcted in 
1988 and produces 200 gpm of water. The springs of the system are approximately 175 feet apart and arc 
located next to Weston Creek. Spring #1 produces 100 gpm and Spring #2 produces 125 gpm. The water 
fiom the wells and the springs are stored in two buried, concrete reservoirs located about two miles west of 
Westoa This water is treated manually by adding 2 gallons (12%) of sodium hypochlorite to the reservoirs 
once a month. The water systan for the City of Weston serves approximately 390 persons through 134 
connections. 

The potential contaminant sources within the delineation ĉ ture zoaes of the wells and the n̂ings include the 
field in which the wells are located, a dairy, Weston Creek, Weston Canyon Roai (Highway 36), an 
uninproved road, and livestodt near the wells. If an accidental p̂ill occurred on the highway or (HI tl^ 
uninproved road or into the creek, imrganic chanical (lOQ ccmCiminants, volatile organic chemical (VOQ 
ccmtaminants, synthetic organic chemical (SOC) ctHitaminants, or microbial contaminants amid be added to 
the aquifer systons. Dqjending on the chemicals used in arid on tte hay grown in the field, lOCs, VOCs, 
SOCs, and microbial contaminants could leadi down iitfo the aqpifa systons, contaminating the drinking 
watffl- of the wdls. Livestock and the daiiy can add lOCs and microbial ccmtaniinants to the aquifer. These 
potential contaminant smirces identified within the delineated areas of the Weston wells aiKi firings may 
cotdritnite to the overall vulnerabiUty of the water sources. 



Final spring susceptibility scores are doived fiom heavily weighted potential contaminant invoitory/land use 
scor^ md adding them with system construction scores. Final well suscqjtibility scores are derived similarly 
fit>m equally weighted potoitial contaminant inventory/land use scores and adding thou vrith the hydrologic 
sensitivity of the well area as well as with tte system constmction scores. Thoiefore, a low rating in one 
categoiy coupled with a higher rating in anpflier eatery results in a final rating of low, moderate, or high 
susceptibility. Potential contaminants are divided into four categories: lOCs (i.e., nitrates, arsenic), VOCs 
(i.e., petroleum products), SOCs (i.e., pesticides), and microbial contaminants (i.e., bacteria). As a spring or 
a well can be subject to various contamination setting$, separate scores are given for each type of 
contaminant 

For the assessment, a review of laboratory tests was conducted using the State Drinking Water Information 
System (SDWIS). TTie last detection of total coliform bacteria in the disbibution system was recorded in 
August 1998. However, no bacteria have been detected at either the wells or springs. No SOCs or VOCs 
have been detected in the City of Weston water. The lOCs barium, nitrate, seleniiun, and fluoride have been 
detected at the sample location for the springs and wells, but were at cotKientrations below the maximum 
contaminant level (MCL) for each cheanicai, as established by the EPA. 

Nitrate was detected at the sample location for the qvings and wells in November 1997 at 6 milligrams per 
liter (mg/L), a level greater than half the MCL of 10 mg/L. However, the average nitrate level from 1988 to 
2002 is 2.65 mg/L, with the most recent nitrate level (October 2002) being at 1.8 mg/L. 

To determine if the City of Weston springs are influenced by surface water, two Microscopic Particulate 
Analyses (MPAs) are conducted. One MPA was completed in October 2001 during a low water table 
period. The relative risk rating of this test was zoo, indicating that the springs are not influenced by surface 
water during a low water table period. A second MPA needs to be completed during a period of high water 
table. If the relative risk rating of the second test also is zero, then the springs are not influenced by surface 
water. 

In tenns of total susceptibility, the springs and the wells rated automatically high for lOCs, VOCs, SOCs, said 
miotibial contaminants. Weston Creek flows within 100 feet of both springs, resulting in an aut(nnatic high 
susceptibility to ccmtaminants. Tlie wells are kx̂ ted in a hay field that may be irrigated and ̂ nayed with 
pesticides cr heabicides, contrilHiting to die vulnerability of the wells to ccMdaminatirai and ultimately to the hi^ 
suscq)tibility scor̂ . Hydrologic sensitivity and systan OMistruction scores for the wells were rated moderate. 
System constructicm for tte springs was also nxxierate. Potential contaminant land use scores for all of the 

drinking water scHirces rated high for VOCs and SOCs. The potential contaminant land use score for lOCs 
was high for the wdls and springs. The potential contaminant laixi use score for microbial contaminants was 
low for Wdl #1, and moderate for Well #2 and the springs. The high SOC and VOC scores of the wells can 
be reduced to moderate scores if no chemicals are used cm the hay field or die area within 50 feet of the 
wellheads is fenced. Also, flie land where the wells reside is not owned by the City of Westoa The City may 
want to look into purchasing the land for tiie wells. Likewise, the high scores of the springs can be reduced to 
moderate susceptibility if the r̂ings are reconstructed in such a way as to fully protect tte soiuces fixjm the 
influences of Weston Creek or if the creek is diverted to more than 100 feet fixwn the springs. 



This assessment should be used as a basis for determining appropriate new protection measures or re­
evaluating existing protection efforts. No matter what ranking a source receives, protection is always 
important. Whether the source is currently located in a "pristine" area or an area with numerous industrial 
and/or agricultural laitd uses that require surveillance, the way to ensure good water quaUty in tiie ftiture is to 
act now to protect valuable water supply resources. If the system should need to expand in the future, new 
well or spring sites should be located in areas with as few potential sources of contamination as possible, and 
the site should be reserved and protected for dus specific use. 

An effective drinking water protection program is tailored to the particular local drinking watCT protection 
area. A connmunity with a fiiUy developed drinking wato" protection program will incorporate many strategies. 
For tiie City of Weston, drinking wata- protection activities should first focus on correctir̂  any deficiencies 
outlined in the sanitary survey (an inspectbn conducted every five years with the purpose of determining the 
physical condition of a water system's ccMnponents and its capacity). The system should assure that no 
chemicals are used on the fiekl where the wells are located. Additionally, the wells shoidd be protected fiom 
access or llocxling by installing a fence at least 50 feet firom the wellheads to establish tire perimeter of the well 
lot or placing a wellhouse over the wells. The springs should be ferKed, establishing a radius of at least 1(K) 
feet fiom the spring sources and they should be properly protected fixtm surface flooding fiom the creek. As 
land uses within most of the soimce wato" assessment areas are outside the direct jurisdiction of tiie City of 
Weston, collaboration and partnerships with state and local agencies and industry groups should be 
established and are critical to success. Educating city employees and the public about source water will 
further assist the system in its monitoring and protection efforts. 

Due to the time involved wifli the movement of ground water, drinking water protection activities should be 
aimed at long-term management strategies even though these strategies may not yield results in the near term. 
A strong pubhc educaticm program shcHild be a primary focvs of any drinking water protection plan. Pubhc 
education topics could include housdiold hazardous waste diqx>sal methods arvl the inportaiKe of water 
conservation. There are multiple resources available to help conununities implement protection {Hogtams, 
inchiding the Drinking Wata- Acadony of tte EPA. Drinking water protection activities for agriculture should 
be coordinated with the Idaho State Department of Agriculture, the Franklin County Soil Conservation 
District, and the Natural Resources Consovation Service. 

A ccmimunity must incorporate a variety of strategies in order to develop a comprdiensive drinkiî  ŵ or 
protection plan, be they regulatory in nature (e.g. zoning, pamitting) or nrai-regulatory in nature (i.e. gcxxl 
housekeqiing, public educaticsi, sped&c best management practices). For assistaiû  in develĉ ing fHotection 
strategies please contact the Pcxxitello Regional Oftice of the Idaho E>epartment of Environniental QuaUty or 
the Idaho Rural Water AssociatioiL 



SOURCE WATER ASSESSMENT FOR CITY OF WESTON. IDAHO 

Section 1. Introduction - Basis for Assessment 

The following sections contain information necessary to understand how and why this assessment was 
conducted. It is important to review this informatioD to understand what the ranking of this 
assessment means. Maps showing the delineated source water assessment area and the inventory of 
significant potential sources of contamination identified within that area are included. The Ust of significant 
potential contaminant source categories and their rankings used to develop the assessment also is included. 

Level of Accuracy and Purpose of the Assessment 

The Idaho Dq)artment of &ivironmental QuaUty (DEQ) is required by the U.S. Environmaital Protection 
Agoicy (EPA) to assess over 2,900 public drinking water sources in Idaho for their relative suscq)tibiUty to 
contaminants regulated by the Safe Ehinking Wato- Act. This assessment is based on a land use inventory of 
the deUneated assessment area, sensitivity factors associated with the wells, the springs, and aquifer 
characteristics. All assessments must be completed by May of2003. The resources and time available to 
accomplish assessments are limited. Therefore, an in-dqjth, site-specific investigation to identify each 
significant potential source of contamination for every pubUc water siqjply system is not possible. This 
assessment should be used as a planning tool, taken into account with local knowledge and 
concerns, to develop and implement appropriate protection measures for this source. The results 
should not be used as an abscriute measure of risk and they should nĉ be used to undemune pubhc 
confidence in the pubhc water system (PWS). 

The ultimate goal of the assessment is to provide data to \ocai communities to develop a protection strategy for 
their drinking watra* sapply sŷ em. DEQ recognizes tiiat poUution prevention activities generally require less 
time and money to inclement dian treatment of a pubUc wato- sapply system once it has been contaminated. 
DEQ encourages communities to balance resource protection with eccmomic powth and devdopmenL The 
decision as to die amount and types of information necessary to devdop a driiikuig water protection program 
should be detomined by the local community based on its own needs and Umitations. Wellhead or drinking 
water protection is one facet of a comprdiensive growth plan, and it can conqilement ongoing local planning 
efforts. 



FIGURE 1. Geographic Location of City of Weston 
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Section 2. Conducting the Assessment 

General Description of the Source Water QuaUty 

The City of Weston PWS (# 6210019) is a community drinking water system located in Franklin County 
(Figure 1). The water system includes two wells and two springs. Both wells are located in a field of hay and 
weeds near Weston Creek in Weston Canyon approximately four miles west of the town of Weston. Well #1 
is a backup well, constructed in 1988 and produces approximately 90 gallons per minute (gjm) of water. 
WeU #2 is the main well of the system is located approximately 110 yards west of Well #1. It was also 
constructed in 1988 and produces 200 gpm of water. The springs for the PWS are approximately 175 feel 
apart and are located next tO Weston Creek. Spring #1 produces 100 gpm and Spring #2 produces 125 
gpm. The water fixm the weUs and the ^rings are stored in two buried, concrete reservoirs located about 
two mUes west of Westem. This wata- is treated manuaUy by adding 2 gaUons (12%) of sodium hypochlorite 
to the reservoirs once a montii. The water system for the City of Weston servra approximately 390 peraons 
through 134 contwctions. 

The last detection of total coliform bacteria in the distribution system was recorded in August 1998. 
However, no bacteria have beoi detected at either weU or either spring. No synthetic organic chamicals 
(SOCs) or volatile organic chemicals (VOCs) have been detected in the Weston City water. The inorganic 
chemicals 0OCs) barium, nitrate, selenium, and fluoride haye been detected in the spring and weU water but at 
concentrations below the maximum contaminant level (MCL) for each chemical, as estabUshed by the EPA. 

Nitrate was detected at flie springs and the weUs in November 1997 at 6 miUigrams per titer (mg^), a levd 
greater than half the MCL of 10 mg/L. HOWCVCT, the average niti:ate level fiom 1988 to 2002 is 2.65 mg/L, 
witii the most recent nitrate level (October 2002) being at 1.8 mg/L. 

To determine if the City of Weston qnings are influoiced by airface water, two Microscopic Particulate 
Analyses (MPAs) are conducted. One MPA was convicted in October 2001 during a low water table 
period. The relative risk rating of this test was zero, indicating that the wrings are not influenced by surface 
water during a low wato" table period. A second MPA needs to be completed during a period of high water 
table. If the relative risk rating of the second test also is zero, then the springs are not influenced by surface 
water. 



Defining the Zones of Contribution - Delineation 

The delineation process estoblishes the physical area around a ^rii^ or weU that wiU become the focal point 
of the assessment Hie process includes mapping the boundaries of the zone of contribution into time-of-
travel (TOT) zones (zones indicating the number of years necessary for a particle of wata to re^ a flowing 
spriî ) for water in the aquifff. Washington Group Intemational (WGI) was contracted by DEQ to defiiK the 
PWS's zones of contribution. WGI used a refined method approved by the Source Wata- Assessment Plan 
(DEQ, 1999) in determining the 3-year (Zone IB), 6-year (Zone 2), and 10-year (Zone 3) TOT zones for 
water associated with tltt "None" hydrologic province and the "Cache Valley" hydrologic province in the 
vicinit)' of the City of Weston. The ̂ aings are in the "None" hydrologic province and the wells are in the 
"Cache Valley" hydrologic province. The computer model used site specific data, assimilated by WGI from a 
variety of sources including operator records and hydrogeologic reports. A summary of the hydrogeologic 
information fixim the WGI is provided below. 

''Cache Valley" Hydrogeologic Conceptual Model 

The Bear River Basin includes four hydrologic provinces within Idaho: Bear River - Dingle 
Swamp, Soda Springs, Gem Valley - Gentile Valley, and Cache Valley. The Bear River originates in the 
Uinta Mountains of nordiem Utah and winds its way through over 500 miles of Wyoming, Idaho, and Utah to 
terminate in a fi^hwater bay of the Great Salt Lake just 90 miles west of its source (Dion, 1969, p. 6). The 
Bear River enters Idaho near Border, Wyoming and flows along the north edge of die Bear River Plateau. 
Flowing north through the Bear River - Dingle Swamp hydrologic province, it passes into the Soda Springs 
hydrologic province east of the Bear River Range. Upon entering the Gem Valley -Gentile Valley hydrologic 
province, it swings south. Now west of the Bear River Range, the river passes through the Ondda Narrows 
into the Cache VaUey hydrologic province. Over most of its course thnxigh Idaho, the Bear River is gaining 
and in direct hydrauUc comrmnication with the major aquifo- systems of the four hydrologic provinces. The 
exception is a small reach between tibe dties of Alexander and Grace where it is goieraUy bsing and is 
pjerched ova- the regional fractured basalt aquifer (Dion, 1969, p. 30). 

Ground water in the Bear River Basin is fcHind in Holocoie aUuvium, Pleistocene basalt, and rocks of die 
"Pliocene (?)" [sic] Salt Lake Formation, fxe-Tertiary undifferentiated bedrock, and possibly the "Eocene 
(?)" [sic] Wasatch Formaticm (Dion, 1969, pp. 15 and 16). Rocks of the Salt Lake Formation, wWch mclude 
fi^eshwato- limestone, tuffaceous sandstone, ihyoUte tuff and pooriy-consoUdated conglomerate, outox̂  along 
the major vaUey margins and may underiie the vaUey-fiU aUuvium (Dion, 1969, pp.16 and 17). Many of tiie 
wells driUed into this formation do not yidd watô . The few weUs that do produce water yidd as much as 
1,800 gpm fiom beds of sandstone and conglomerate. 

The Wasatch Formation is restricted to the Bear Lake Plateau and small areas northwest of Bear Lake (Dion, 
1969, p. 17 ar̂  Figure 6). The formation is con:qx)sed largely of tightly cemented conglomerate and 
sandstone with smaller amounts of shale, limestone, and tuff. The primary pore space is typicaUy 
impermeable. Water movement may occur through joints and fi-actures or more permeable zones tiiat are 
thought to exist along the relatively flat-lying formation (Dion, 1969, p. 17). Springs Occur at the margins of 
the formatioa 



Precipitation in tiie basin ranges fiom 10 iiKhes per year (in./yr.) on the floor of Bear Lake VaUey to ova 45 
in./yr. on the Bear River Range (Dion, 1969, pp. VII and 11). AjqiUed over the entire basin, precipitation 
amounts to approximately 2.3 milUon acre-feet annually. Precipitation is also the principal source of recharge 
to the basin's aquifers in conjtmction with spring snowmelt and runoflF, irrigation seepÊ e, and canal losses. 

Natural ground water discharge is by flow to the Bear Riverj springs, seeps along riverbanks, and 
evapotranspiration in large marshy areas (Dion, 1969, p. VHI). Some discharge may also cxxair by way of 
underflow to the Portneuf Riva drainage through basalt flows at TenrnUe pass and near Soda Point 

Groiuid water is obtained fiom both springs and wells in the Bear River Basin. HurKlreds of springs issue 
primarily from fi^ctures and solution openings in the bedrock on the margins of the basin (Dion, 1969, p. 47). 
Water production fiom weUs in tte four hydrologic provinces is primarily fiom aUuvial and basalt acjuifers; 
however, some wells tap conglomerate, sandstone, Umestone and shale aquifers of the Salt Lake and possibly 
the Wasatch formations (Dion, 1969, p. VII). 

Cache Valley is a complex graben covering about 310 square miles in southeastern Idaho and 350 square 
miles in northeastem Utah. It was once a bay of ancient Lake BonneviUe resulting in lake terraces along the 
margins of the valley (Dion, 1969, p. 7). The related topographic features and deposits of ancient lakes affect 
the occurrence and movement of ground water (Bjorklund and McGreevy, 1971, p. 14). 

The vaUey floor consists of unconsoUdated vaUey-fiU sediments of Quatemary age fixjm the former Lake 
BonneviUe and older lakes and streams, as weU as younger aUuvium. The sediments consist of silts and gravd 
of the Alpine arKi BonneviUe formations, overlain by interfingering beds of gravel, sand, silt, and day. AUuvial 
fan and landsUde deposits are exposed along the margins of the vaUey. There is a general coarsening Of 
sediments from lower devations in the center of IIK vaUey to the higha ddvations at the vaUey margins 
(JohrKon et al., 1996). The surrounding UKHintain ranges consist of highly faulted Tertiary Salt Lake and 
"Wasatch (?)" [sic] fcnniation rocks and Permian through Precamlnian rocks (Bjorklund and McGreevy, 
1971, Plate 1). 

The major aquifers are conqxised of sand and gravel in fans and deltas; intobedded layers of lake-bottom 
clays and silts confine the aquifô  and cause artesian conditicMis tfnoi^hout the vaUey (Bjorklund and 
McGreevy, 1971, p.l4). E)dtas and fans fiom streams entering the valley generaUy contain a hi^ percoitage 
of gravel and are considered good aquifers (Bjorklund and McGreevy, 1971, p. 15). The exception is die 
Bear River ddta, which is cmiposed mosdy of fine sand and sUt, contains poor aquifers. 

Aquifo- recharge occurs mainly by infiltration of water fiom p-ecipitation, sb:eams, carmls, ditches, and 
irrigated lands and by subsur&ce inflow. A large volume of recharge originates in the Bear Riva- Range where 
30 to 50 iiKhes of precipitation faU in most years. Average annual precipitation on tte vaUey floor is 
approximately 15.5 inches (Bjorklund and McGreevy, 1971, fqo. 5 and 18). The principal rechaî ge area is 
along the margins of the valley that are underlain by permeable unconsoUdated materials (Bjorklund and 
McGreevy, 1971, p. 18). In the lower parts of the valley, some water is recharged to shaUow unconfined 
aquifers, but infiltrated water does not reach the confined aquifers in Idaho because of the upward artesian 
gradient. 



Ground water is discharged by springs, seeps, drains, evapotranspiration, and wells. Many streams in Cache 
Valley originate at springs and seeps within the vaUey, and other streams gain in flow as they traverse die vaUey 
floor. Poteotiometric levels range in devation fiom about 4,850 feet mean sea level (ft msl) near Oxford to 
about 4,500 feet near the Idaho-Utah border. Generally, the ground water flow direction is locaUy toward the 
Bear Riva and regionaUy south toward Utah. The Bear River in the Idaho part of Cache VaUey is gaining 
(Bjorklund and McGreevy, 1971, p. 19). 

Artesian conditions exist in a large part of the Iowa vaUey. Heads of most flowing wells are less than 40 feet 
above land surface, but heads as high as 62 feet above land surface have been measured (Bjorklund and 
McGreevy, 1971, p. 22). Water table conditions exist near the edge of the vaUey beneath alluvial slopes and 
benchlands. The depth to wata is as much as 300 fed bdow ground surface (bgs) along the margin of the 
iqjper vaUey. 

Most wells in the valley produce water fiom the unconsolidated basin deposits. Driller's logs indicate that the 
aUuvium may contain several aquifos separated by sUt and clay (Dion, 1%9, p. 19). The most productive 
aquifer systems in the Idaho part of Cache Valley are in the area of Weston Credc and in fan deposits along 
the north and west sides of the vaUey. Aquifer tests near Weston indicate an average transmissivity of about 
30,000 square feet per day (ftVday) (Bjorklund and McGreevy, 1971, p. 2), Transmissivity values of 5,000 
and 40,000 ft"/day were reported fi-om two tests conducted north of Clifton, Idaho (Johnson et al., 1996, p. 
21). For a computer-aided analysis of the resulting test data, die contact at the vaUey margin was 
concqJtuaUzed as a low- permeabiUty boundary and simulated as a no-flow boundary (Johnson et al, 1996, p 
.11). All of the Cache Valley PWS wells addressed in this report are located within a couple of miles of the 
bedrock/valley-fill contact or other n -̂surface geologic contact 

**None'' Hydrogeologic Conceptual Modd 

Graham and Campbell (1981) idoitified and described 70 r^cml ground water systems throughout Idaho. 
Thirty-four of tiiese fall within the southeastem part of the state. The "None" hydrologic jrovince, as defined 
in this rqxHt, indudes all the area outside of the 34 r̂ icmal systems in southeast Idaho. The snaUo- and more 
localized aquifers in the "None" province typically are situated in the foothills and mountains that surround and 
recharge the regional grotmd water systems. 

The mountains and valleys within the "None" hydrologic province were formed during two events separated 
by approximately 50 to 70 million years (Alt and Hyndman, 1989, pp. 329 and 336). The overthrust belt of 
the northem Rocky Mountains was formed roughly 70 to 90 miUion years ago through tlie intrusion of granitic 
magma and a massive eastward itKivanent of large slabs of layered sedimentary rocks along faults that dip 
shaUowly westward (Alt and Hyndman, 1989, p. 329). This movonent caused extrone folding and fincturing 
of the sedimentary and granitic rocks and, in many cases, left older formations lying on top of younger ones. 
Lata- Basin and Range block faulting broke ̂ 3p die largely eroded Rcx±y Mountains into large uplifted and 
downtfarown blocks resulting in the present day nralhwest trending mountains and vaUeys seen throughout 
scHitheast Idaln. Paleozoic and Precambrian limestone, dolomite, sardstone, shale, sUtstone, and quartzite are 
the predominant materials forming the mountains and probably compose the bedrock underiying the vaUeys 
between Sahnon, Idaho on the north side of the Snake River Plain and Franklin, Idaho near the Utah/Idaho 
border (Dion, 1969, p. 18; Kariya et al., 1994, p. 6; Bjoridund and McGreevy, 1971, p. 12; and ParUman, 
1982, p. 9). 
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Ground water movement in the mountains is primarily through a system of solution channels, fiBctures and 
joints that commonly transmit water indqiendaiUy of surface topogr̂ hy (Bjorklurd and McGreevy, 1971, p. 
15; Dion, 1969, p. 18). Ralston and others (1979, pp. 128-129) state tfiat die geologic stinctural featiires 
also can contribute to the development of cross-basin ground wato" flow sĵ ems. Ground water entering a 
geologic formation tends to follow the forination because hydrauUc conductivities are greater par̂ lel to the 
bedding planes dian across flian. Synclines and anticlines provide structural aventtes for groiUKl water fbw 
urxler ridges fiom one vaUey to another. 

The average annual pnecipitation in tiie mountains of southeast Idaho ranges fiom 20 inches on ridges near 
Soda Sfffings to over 45 inches on die Bear Riva- Range (Ralston and Trihey, 1975, p. 7, and Dion, 1969, p. 
11). The valleys receive an average of 7 to 10 inches annually (Donato, 1998, p. 3, and Dion, 1969, p. 11). 
Precipitation and seepage fiom streams are the primary source of recharge to the mountain aquifers (Kariya, 
et al., 1994, p. 18, and Parliman, 1982, p. 13). 

Ground water discharge occurs as springs and seeps issting fiom faults, fiactures, and solution channels and 
as undaflow to regional aquifers. The Bear River Basin in the far southeast comer of the state contains 
hundreds of springs issuing primarily fiom fiBCtures and solution openings in the bedrock mountains (Dion, 
1969, p. 47, and Bjorklund and McGreevy, 1971, pp. 34-35). Within Cache Valley many springs discharge 
fiom the valley-fiH deposits (Kariya et al., 1994, p. 32). 

There is Utde available information on the distribution of hydrauUc head and the hydrauUc properties of the 
aquifers in the "None" hydrologic province. No U.S. Geological Survey (2001) or Idaho Statewide 
Monitoring Network (Neety, 2001) weUs are located in the areas of concem to provide information on ground 
water flow direction and hydrauUc gradioit or to aid in mcxlel calibraticHi The information that is available 
indicates that the hydrauUc properties are quite variable, even within a specific rock type. Ralston and others 
(1979, p. 31), for example, presoit hydrauUc conductivity estimates for fi%tured chert ranging fiom 2.2 to 75 
fed per day (ft/day). Estimates for [diosphatic diale are as low as 0.07 ft/day (unfiBctured) and as high as 25 
ft/day (fî ctured). 

Springs and Spring Delineation Methods 

A ^ring is defined as a concoitrated disdiaî e of ground water appearmg, at the ground surface as flowing 
water (Tcxld, 1980). The discharge of a spring dqier^ on the hydrauUc conductivity of the aquifer, the area 
of contributing recharge to the aquifer, and the rate of aquifer recharge. PWS springs are gaieraUy paomiaL 
Laî ge seasonal changes in the discharge rates are an indication of a relatively shaUow flow system. While most 
springs fluctuate in their rate of discharge, springs in volcanic roĉ  (e.g., basalt) are noted for their nearty 
constant discharge (Todd, 1980). 

Delineation of the drinking water protection area for a ^ring involves l̂ecial consideration. Hydrogeologic 
setting is foremost among the &ctors that control the shape and extent of the capture zone. A ̂ ring resulting 
fiom the presence of a hi^ pomeabUity fiBCture exterKling to great dq)di wiU have a much differoit capture 
zone than a depression spring formed where the groimd surface intersects the water table in a unconsoUdated 
aquifer. 
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Refined Delineation Method 

Capture zones for the City of Western wells were delineated using the Cache 1 WhAEM ground water flow 
modd. The mediod is based on weU completiori data, proximity of the weU to die bedrodc/vaUey-fiU contact 
and/or faults, and knowledge of ground water flow direction based on water table contour maps ((Bjoridund 
and McGreevy, 1971, Plates I and 4, and Kariya et al., 1994, Plate 2). The Cache 1 model includes two 
wells located along Weston Creek where the flow direction and gradient are known, a number of test points 
wdls are located, and aquifer homogendty is a reasonably valid assumption. 

To maintain conservatism in the delineation of capture zones for Weston, the punping rate fcjr WeU #2 is half 
the average PWS water usage of 289,400 gallons per day (gal/day) because the springs are coiisidered the 
primary PWS water source and are assumed to produce at least 50 percent of the wata- supply. WeU #1 was 
treated as a backup weU and pumped at the same rate as WeU #2 in a separate simulation. The geometric 
me^ of hydrauUc conductivity estimates presoited by Bjoridund and McGreevy (112 fi/day; 1971, Table 5) 
was used to simulate base case conditions. The eflective porosity is 0.3, which is the default value presented 
in Table F-3 of the Idaho WelUiead Protection Plan for unconsoUdated aUuvium (IDEQ, 1997, p. ?-€). 
Aquifer base devation was set at 4,467 ft msl (approximately 31 feet below the Bear River stage near the 
Idaho-Utah Border). The aquifer thickness is the average perforated interval for the Weston wells (31 feet). 

Areal recharge to the aquifer was set to zero, because precipitation does not recharge the confined aqiufers 
due to the upward hydraulic gradioit Constant-head boundary conditions were used upgradient and 
downgracUent of the PWS weUs to establish the observed hydrauUc gradient and flow direction. A constant-
flux Une sink backed by a no-flow boundary was used to simulate recharge along the vaUey margins. The 
placonent of constant-head line sinks arxi assignment of head values was based on a published potentiometric 
surface map (Bjoridund arKl McGreevy, I97I, Plate 4) and adjusted during model caUbration to obtain the 
best fit using the least squares m îod (Macneal, 1992, p. 175, and Rafai et al., 1998, p. 98.). 

Previously constructed WhAEM ground wato- flow models were used to evaluate PWS Sfnings 
producing water for die City of West(»i. This approach assumes that the springs produce fiom the same 
aquifers that were simulated with Cache 1 mcxlel Source areas for the Weston springs were delineated using 
the Cache 1 model, (WGI, 2002b). The firings were placed in die mcxlel at the appropriate locations and 
simulated as constant-rate pumping wells. Because of the location of the City of Weston sprir^ adjacent to 
one of the original Cache 1 model boundaries, it was necessary to relocate the boundary and add two 
adcUtional constant-head boundaries to maintain the proper hydrauUc gradients. The mcxlel input remained 
consistent with the original modd and caUbration was performed by adjusting the head along the constant-
head boundaries. 

The delineated source water assessment areas for the City of Weston wells and ̂ rings can be described as 
northwest-trending corridors following Weston Credc and the Weston Canyon Road. The avoBge total area 
is 5,053 acres for the City of Western weUs; the total area of die Weston spring #1 is 1,445 acres and the total 
area of the Weston spririg #2 is approximately 1,990 acres (Figure 2,3, 4, 5 in Appendix A). The actual data 
used by WGI in determining the source water assessment delineation areas is available fixim DEQ upon 
request. 
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Identifying Potential Sources of Contamination 

A potential source of contamination is defined as any faciUty or activity that stores, uses. Or produces, as a 
prcxluct oi- by-product, the contaminants regulated under the Safe Drinking Water Act Furthermore, these 
sources haye a sufficient UkeUhood of releasing such contaminants into ibe environment at levels that could 
pose a concern relative to drinking water sources. The goal of the iriventory process is to Icxate and describe 
those facilities, land uses, and enviroiimental conditions that are potential sources of ground water 
contamination. Field surveys conducted by DEQ and reviews of available databases identified potential 
contaminant sources within the delineated areas. 

U is irrsportarA to undostand that a release may neva occur fiom a potential source of contaiiiination provided 
they are using best management practices. Many potential sources of contamination are regulated at the 
federal level, state level, or both, to reduce the risk of release. Therefore, when a business, faciUty, or 
prcperty is identified as a potential contaminant source, this should not be interpreted to mean that diis 
business, fadUty, or prqjerty is in violation of any \ocai, state, cff federal oivironmental law or regulation 
What it does mean is diat the potential for contamination exists due to the nature of the business, industiy, or 
operation. There are a number of methods that water systems can use to work ccxipoBtively with potential 
sources of contamination, including educational visits and inspections of stored materials. Many ô '̂ners of 
isuch faciUties may not even be aware that they are located near a public water supply source. 

Contaniinant Source Inventory Process 

A two-phased contaminant inventory of the study area was conducted in 2002. The first phase involved 
identifying and documenting potential contaminant sources within die City of Weston source water assessment 
area through the use of conqxiter databases and Geographic Information System (GIS) maps develcq>ed by 
DEQ. The second, or enhanced, phase of tlK; contaminant inventcny involved contacting die operator to 
idoitify and sdd any akUtional potential contaminant sources in die deUneated areas. The oihanced invoitoty 
was completed widi tte assistance of Mr. Rick Nielsen. The potential oontanunants widiin tlie (kUneaticHi 
areas of the springs and wells include a dairy, Weston Creek, Weston Canyon Road (Highway 36), and a dirt 
road. The potential contaminants for each source are listed in the Tables 2,3,4, and 5 in Appendix A. The 
2001 sanitary survey irnUcates that the weUs are lcx:ated in a field of hay and weeds and Uvestock are near. 
Though these sources are not included in the tables in Appendix A, they were used to assess the susceptibility 
of the weUs. Maps witii the spring and weU locations, delineated areas, and potential contaminant sources are 
provided with this report (Figure 2, Figure 3, Figure 4, and Figure 5 in ̂ ĵpendix A). 
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Section 3. Susceptibility Analyses 

The springs' susceptibility to contamination were ranked as high, moderate, or low risk according to the 
following considerations: construction, land use characteristic's, and potoitiaUy significant contaminant sources. 
Similarly, the wells' susceptibility to contamination were ranked as h i ^ moderate, or low risk according to 

die foUowing considerations: hydrologic sensitivity, system ccmstraction, land use characterî ics, and 
potoitiaUy significant contaminant sources. The susceptibility rankings are ^>ecific to a particular potential 
contaminant or category of contanunants. Therefore, a high susceptibiUty rating relative to one potential 
contaminant does not mean that the wata system is at the same risk for aU oflia potential contaminants. The 
relative ranking that is derived for the springs or the weUs is a quaUtative, screening-level stqj that, in many 
cases, uses generalized assumptions and best professional judgement Appendix B contains die suscept&Uity 
analysis woricsheets. The foUowing summaries describe the rationale fcM- the suscqjtibUity ranking. 

Hydrologic Sensitivity 

The hydrologic sensitivity of a weU is dqjendenl upon four factors. These factors are surface soil composition, 
the material in the vadose zone (between the land surface and the water table), the depth to fust ground water, 
and the presence of a 50-foot thick fine-grained zone (aqjuitard) above die producing zone of the well Slowly 
draining soUs such as silt and clay have better filtration capabiUties and therefore are typicaUy more protective 
of ground wata than coarse-grained soils such as sand and gravel Similarly, fine-grained sediments in the 
subsurface and a water depdi of more than 300 feet protect the ground water from contamination. 

Hydrologic sensitivity was rated mcxlerate for both wells (Table 1). This is based upon mcxlerate to weU 
drained soil classes as defined by the National Resource Conservation Service (NRCS). WeU logs for both 
wells were unavailable, limiting the information conceming the conposition of the vadose zone ar l̂ the lcx:ation 
of the producing zone of the weUs. However, the 2001 sanitary survey indicates both wells penetrate about 
130 feet of clay, suggesting the existence of an aquitard, a zone that may reduce the downward movement of 
ccmtaminants to the ̂ piifer. 

WeD Construction 

WeU construction directiy affects the abiUty of the weU to jHotect the acpiifer fiom cxintaminants. System 
construction scores are reduced when infcxmation shows that potoitial contaminants wiU have a more difiBcult 
time readiing die intake of the well Lower scores inqily a system is less vulnoable to contaminaticni. Fc»-
example, if the wdl casing aini annular seal both extaxl into a low permeabiUty unit iten ^ possiTsility of 
ccHitamination is reduced arxl the system constmction score goes down. If the highest production interval is 
more than 100 fed below the wata table, thai die syston is considCTed to have betta buffering capacity. If 
die weUhead and surface seal are maintained to standards, as oudined in sanitary surveys, then contamination 
down die weU bore is less likely. If the weU is protected fixMn surface flcxxling and is outside the 100-year 
floodplain, thai contamination fiom surface events is reduced. 

Both wells were driUed in 1988 in a hay field near Weston Creek in Weston Canyon. Both weUs penetrate 
about 130 feet of clay and dien about 30 feet of sand and gravd. WeU #1 produces ajjproximately 90 gpm 
and Well #2 produces about 200 gjm. The weU logs were unavailable. 
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The system constmction scores were rated as mcxlerately suscqitible for both wells (Table 1). Both 
wellheads are Icxjated outside of the 100-year flcxxlplain and the 2001 sanitary survey (conducted by DiEQ) 
indicates that the wdUiead arxl surface seals are maintained and in gcxxi concUtion. The scores were increased 
because die weU logs were unavailable, limiting the information concerning the cor̂ miction of die weiUs arul 
whedier the weUs met currait construction standards. 

The Idaho Dqjartmait of Water Resources (IDWR) Well Construction Standards Rules (1993) recjuire aU 
PWSs to follow DEQ standards. IDAPA 58.01.08.550 requires dial PWSs follow die Recommended 
Standards for Wafer Works (1997) during ccmstruction. Under current standards, aU PWS weUs are 
required to have a 50-foot buffer around the weUhead and if the well is designed to yield greater than 50 gpm 
a minimum of a 6-hour pump test is required. These standards are used to rate the system cxinstruction for the 
weU by evaluating items such as condition of wellhead and surface seal, whether the casing and annular ;^ce 
is widiin cxinsoUdated material or 18 feet below the surface, the thickness of the casing, etc. If aU critaia are 
not met, the public water source does not meet the IDWTl WeU Construction Standards. In this case, there 
was insufficient information avaUable to determine if die weUs meet aU die criteria outlined in the IDWR WeU 
Constmction Standards. 

Spring Construction 

Spring constmction scores are determined by evaluating whether the spring has been constmcted according to 
Idaho Code (FDAPA 58.01.08.04) and if the spring's water is exposed to any potential contaminants from the 
time it exits the bedrock to when it enters the cUstribution system. If the spring's intake stmcture, infiltration 
gaUery, and housing are Icx̂ ated and constructed in such a manner as to be permanent and protect it fiom aU 
potential contaminants, is contained widiin a fenced area of at least 100 feet in radlius, and is protected fiom aU 
surface water by cUversions, berms, etc., thai Idaho Ccxle is being met and the score wUl be lower. If the 
spring's water comes in contact vrith the open atmosphere before it enters the distribution system, it receives a 
higher score. Likewise, if the spring's water is piped direcdy from the bedrock to the distribution system or is 
coUected in a protected ^ring box without any cont̂ t to potential surface-related contaminants, tl^ score is 
lower. 

The springs are approximately 175 fed apasx and are located next to Weston Credc Water is coUected by 
perfcnated coUection pipes and discharged directly into the transinissk)n line. A diversion ditch runs alcHig the 
westem side of die adjacoit field to coUect and carry off any surface runoff water. AcccHcUng to the 2001 
sanitary survey (conducted by DEQ), roots could be seen growing into one of the coUecticm boxes. 

Bodi City of Weston brings rated mcxleratdy susceptible for system constructicm (Table 1). The intake 
stmcture (the perforated coUection pipe) is properly constmcted. However, acxxirding to a 1994 sanitary 
survey checklist, die spring areas are not foiced and roots were seen growing into one of the coUection boxes, 
exposing the coUected water to potoitial contaminants. Therefore, aldiou^ die water is never e;qx)sed to the 
atmosphere, the wrings are not constmcted in such a way as to minimize the impacts of contamination. 
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Potential Contaniinant Source and Land Use 

The potential contaminant source and land use of the wells rated hi^ susceptibility for lOCs (i.e., nitrates, 
arsenic), andmoderate suscq)tibiUty for VOCs (i.e., petroleum products), SOCs (i.e., p^cides), and 
microbial contaminants (i.e., bacteria). The springs rated moderate susceptibiUty for lOCs, VOCs, and SOCs 
and low susceptibiUty to microbial contaminants. The predominant agricultural land use of the area, the dairy 
near the wells, and the transportation and water corridors that run dirough the delineations contributed to the 
potential contaminant/land use scores. 

Final Susceptibility Ranking 

A detection above a drinking water standard MCL, any detection of a VOC or SOC, or a confirmed 
micK>bial ddection at the weUhead wiU automaticaUy give a high susceptibility rating to the firings or the wdls, 
despite the land use of the area, because a pathway for contamination already exists. AdditionaUy, potential 
contaminant sources within 100 feet of a spring and widiin 50 feet of a weUhead will autcxnaticaUy lead to a 
high susceptibiUty rating. In this case, Weston Creek is widiin 100 feet of bodi brings and the weUs are 
located in a hay fidd that may be sprayed with pesticides or herbicides, resulting in automaticaUy high 
suscqitibUity for aU of the City of Weston drinking water sources. Having multiple potential ccsitaminant 
sources in the 0- lo 3-year TOT zone (Zone IB) contribute greatly to the overall ranking. 

Table 1. Summary of City of Weston Susceptibility Evaluation 
Drinkiiig 

1 Water 
1 Somre 

• Susceptibility Scores' Drinkiiig 
1 Water 
1 Somre Hydipdot̂  

(Sensitivity : 

' Pcrteniid Contaminant 
• "\. \'lnwidpiyand:LagKilJte . System 

Construction 
Flmd SnsctfrtBittty 

Drinkiiig 
1 Water 
1 Somre Hydipdot̂  

(Sensitivity : 
K x : ; VdG sot: Microbials 

System 
Construction 

IOC VOC ; '•SOC'-' Mkraibals 
1 WeÛ l M H H H L M H(*) H* H* H* 
1 Wdl #2 M H H H M M "(•) H» H* HC) 
1 Spring#l - H H H M M H» H» H» H* 
i Spring#2 - H H H M M H* H» H* H* 
'H = High Susceptibility, M = Moderate Sutcepdlnlity, L - Low Saiceptibility, 
IOC inorganic chemical, VOC = volatile organic chemical, SOC » synthetic organic chemical 
H* •= Automatic high score due to the location of the wells in a bay field and Weston Creek within 100 feet of the springs 
H(*) " High number of points and location of the wells in a hay field 

Susceptibility Summary 

In toms of total suscqitibUity, die qjrings and the weUs rated automaticaUy high for lOCs, VOCs, SOCs, and 
microbial contaminants. Western Creek flows within 100 fed of bodi springs, resulting in an autcxnatic high 
suscqptibiUty to contaminants. The wells are located in a hay field that may be irrigated and ̂ prayed with 
pesticicks or hobiddes, ccmteibuting to tte vuhiaabUity of die wells to contaminaticm and ultimatety to die high 
suscqitibility scores. Hydrologic sensitivity and system consbucticm scores for the wells were rated mcxlaate. 
System cxxnstmction fen" the springs was also mcxlerate. Potoitial contaminant land use sou-es fcH- aU of the 

drinking water sources rated moderate for VOCs and SOCs. The potential contaminant land use score for 
lOCs was high for the wdls and wrings. The potoitial contaminant land use score for microbial contaminants 
was low for WeU #1, and moderate for Well #2 and die firings. The high S<X and VOC scorra of the wdls 
can be reduced to moderate scores if no chemicals are used on the hay field and the well's are properly 
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fenced. Also, the land the wells reside is not owned by the City of Weston. The City may want to look into 
purchasing the land for the wells. Likewise, the high scores of the springs can be reduced to moderate 
suscqjtibiUty if the springs are reconstrudal in such a way as to fully protect the sources fiwn the influences of 
Weston Creek or if the cntdc is diverted fitwn the springs. 

The last ddection of total coUform baderia in die cUstribution syston was recorded in August 1998. 
However, no bacteria lave lieen detected at either wells or springs. No SOCs or VOCs have been ddectol 
in die Weston City water. The lOCs barium, nitrate, selenium, and fluoride have bren ddeded at the sanyile 
location for the springs and weUs, but at concentrations bdow the MCL for each chemical, as estabUshed by 
die EPA. 

Nitrate was detected at the sanple lcx:ation for the springs arKl wells in November 1997 at 6 mg/L, a level 
greater than half the MCL of 10 mg/L. However, the average nitrate levd fiom 1988 to 2002 is 2.65 mg/L, 
with the most recent nitrate level (October 2002) being at 1.8 mg/L. 

Section 4. Options for Drinking Water Protection 

This assessment should be used as a basis for determining appropriate new protection measures or re­
evaluating existing protection efforts. No matta what ranking a source receives, protection is always 
important. Whether the source is currently located in a "pristine" area or an area with numerous industrial 
and/or agricultural land uses that recjuire surveUlance, the way to ensure good water cjuaUty in die fiiture is to 
act now to protect valuable water supply resources. If the system should need to expand in die future, new 
weU or ̂ ring sites should be lcx:ated in areas with as few potential sources of contamination as possible, and 
the site shoidd be reserved and protected for this specific use. 

An effective drinkiiig water protecticm program is tailored to the particular lcx:al drinking water protection 
area. A community with a fiiUy devdoped drinking water protection program wiU iiKxuporate many strategies. 
For die City of Weston, drinking wata- protection activities should first focus on correcting aity deficiendes 

outlined in the sanitary survey. Ths system should assure that no chemicals are used on (be field vbere the 
weUs are located. AdditionaUy, the wells diould be protected &om access CH- fkxxUng by instaUii^ a fence at 
least 50 fed fimn the weUheads to estabUsh tte perimeter of the weU lot or placing a weUhouse over die weUs. 
The ̂ [Hings should be fenced, establishing a racUus of at least 100 feet fiom the sprir^ sources and diey ^ i d d 
be properiy protected fiom surface flcxxling fiom the creek. As land uses widiin nK>st of the source wato-
assessment areas are outside the direct juriscUction of the City of Weston, coUaboration and partnership>s with 
state and local agencies and industiy groiqjs should established and are critical to success. Educatiiig dty 
en^Ioyees and the pubUc about source wato- wiU flirtha- assist the syston in its monitoring and protection 
efforts. 
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Due to the time involved witii the movement of groiind wata, drinkir̂  wata protection activities should be 
aimed at long-tenm management strategies even diough these strategies may not yidd results in the near term. 
A strong pubUc education program should be a primary foais of any drinking water protection plan. PubUc 
eduĉ atioh topics could include housdiold hazardous waste disposal methods and die importance of water 
consovation. TTiere are multiple resources avaflable to help communities implemait protecticKi programs, 
inclucUng die Drinking Water Academy of die EPA. Drinking water protecticm activities for agriculture should 
be ccxjrdinated with the Idaho State Department of Agriculture, the FiankUn County SoU Consovation 
District and the Natural Resources Conservation Savice. 

A community must incorporate a variety of strategies in order to develop a comprehensive drinking water 
protection plan, be they r̂ ulatcny in nature (e.g., zoning, pamitting) or non-regulatoty in nature (e.g. good 
housekeeping, pubUc education, sjiecific best management practices). For assistance in developing protection 
strategies please contact the Pocatello Regional Office of die DEQ or the Idaho Rural Water Asscx;iatioa 

Assistance 

PubUc water suppUes and otiiers may call the foUowing DEQ offices with questions about this assessment and 
to request assistance witii developing and implementing a local protection plan. In adcUtion, draft protection 
plans may be submitted to the DEQ office fbr preliminary review and comments. 

PocateUo Regional DEQ Office (208) 236-6160 

State DEQ Office (208) 373-0502 

Wdjsite: http://www.deq.state.idus 

Water suppUers serving fewer tiian 10,000 persons may ccaitact Melinda Harpa 
fmUianpertSjidahoruralwater.com). Idaho Rural Water Asscx;iation, at (208) 343-7001 for assistance widi 
drinking water {votection (formeriy wellhead protection) strat̂ es. 
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POTENTIAL CONTAMINANT INVENTORY LIST OF ACRONYMS AND DEFINITIONS 

AST (Aboveground Storage Tanksl - Sites with 
aboveground storage tanks. 

Business Mailing List - This list contains potential 
contaminant sites identified throu^ a yellow pages database 
search of standani industiy co(fcs (SIQ. 

CERCXA - This indudes sites considered for listing under the 
Comprehensive Environmental Response Compensation 
andLiabfll^Act(CERCLA). CERCIA, more commonly 
loiown as Supeiiiind is designed to dean up hazardous waste 
sites that are on the national piority list (NPL). 

Cyanide Site - DEQ pennitted and known historical 
sitesfacilities using cyanide. 

Dairy - Sites included in the primary contaniinant source 
inventory represent those facihties regulated by Idaho State 
Department of Agriculture (1SI3A) and may range from a few 
head to several thousand head of milking cows. 

Deen injection Well - Injection wells regulated under the 
Idaho Department of Water Resources generally forthe 
disposal of stormwater runoff or agricultural field drain^e. 

Enhanced Inventory - Enhanced inventoiy locations are 
potential contaminant source sites added by the water system. 
TTtese can include new sites not captured during the primary 
contaminant inventory, or corrected locations for sites not 
properly located during the primary contaminant inventoiy. 
Erdianced inventory ales can also include misoeDaneous sites 
added by ttie Idaho Department of Envinnunental Quality 
(DEQ) during Ihe primary contamirumt inventory. 

Floodplain - This is a oovaape of die 100-year floodplains. 

Group 1 Sites ^ These are sites that show elevated levels of 
oontanunants and are not within the jxiority one areas. 

Inorganic Priority Area- Priority one areais where greater 
dian 25% of die wells^qsings ̂ ow ccmsdtuenls higher dian 
primaiy standards or other health standards. 

Landfill - Areas of open and dosed mumdpal and non-
munidpal landfills. 

LUST rLeakin^ Underground Storage Tank) - Potential 
contaminant source sites associated with leaking undergrmnd 
storage tanks as regulated under RCRA. 

Mines and Quarries - Mines and quarries pennitted through 
the Idaho Department of l^ds.) 

Nitrate Priority Area - Area where greater than 25% of 
wells'springs show nitrate values above 5mg/\. 

NPDES fNational Pollutant Discharge Elimination 
System) - Sites with NPDES pernihs. The Clean Water Act 
requires that any discharge of a pollutant to waters of the 
United States fipm a point source must be authorized by an 
NPDES permit. 

Organic Priority Areas - These are any areas where greater 
dian 25% of wells/springs show levels greater ttian 1 % of the 
primaiy standard or other health standards. 

Recharge Point - This indudes active, proposed, and possible 
rediiai^ sites on the Snake River Plain. 

RCRA - Site regulated under Resource Conservation 
Recovery Act (ROtA). RCRA is commonly assodated with 
file cradle to grave man^ement apfHoach for generation, 
storage, and disposal of hazardous wastes; 

SARA Tier 11 (Superiiind Amendments and 
Reauthorization Act Tier II Facilities) - These sites store 
certain types and amounts of hazardous materials and must be 
identified under the Community Right to Know Act. 

Toxic Release inventory fTRll - The toxic rdease inventoiy 
list was developed as part of die Emergency Planning and 
Community Right to Know (Community Ri^t to Know) Act 
passed in 1986. The Community Right to Know Act requires 
Ihe reporting of any release of a chemical found on the TRI list 

UST fUnderground Storage Tanki - Potentia] cmtaminant 
source sites assodated widi underground storage tanks 
regulated as r^ulated under RCRA. 

Wastewater Land Applications Sites - These are areas where 
die land qiplication of munidpal or industrial wastewater is 
petmittedby DEQ. 

Wdl heads - These are drinksig water wdl locaticHis regulated 
under die Safe Drinking Water Act. They are not treated as 
pt^tial contaniinant scHirces. 

NOTE: Many ofthe potential contaminant sources were 
located using a geoooding program where maQing addresses are 
used to locate a ftdlity. Field verification of pt̂ ential 
contaminant sources is an important dement of an enhanced 
inventwy. 
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Appendix A 

City of Weston 
Potential Contaminant Inventory 

Figures 2, 3, 4, and 5 
Tables 2, 3, 4, and 5 
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riWRJE 2. City of Wmston Delineation Map and Potential Contaminant Source Locations 

L B O B R D 

* 
1 It 1! r 1-: Tl • • 
1 : i* mt -Iv?i • 

A •:v »^ <''̂ i - • 
^ T ( ^ 1 sn* 

• S n ^ J : Sit* 

w . r 1 
1 1 V h > I M r * f > i L k « i 4 A f ^ ^ 

PWS# 6210019 
WELL #1 

23 



ritrURX: 3. City of Weeton Delineation Map and Potential Contaminant Source Locations 
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FiaUME 4. City of Weston Delineation Map and Potential Contaminant Source Locations 
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FI&VRE 5. City of Weston Delineation Map and Potential Contaminant Source Locations 

PWS# 6210019 
SPRING 2 
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Table 2. < City of Weston, Well #1, Potential Contaminant Inventory 

Site# Source Descriptibn 
TOT Zone' 

(yeiirs) 
Source ̂ infonnation Potential Cohtaminants'. 

1 Dairy <=200 Cows 3-6 Database Inventoiy iOC, Microbials 
Weston Qeek 0.3 GIS Map IOC. VOC SOG, Microbials 
Weston (leek 3-6,6-10 CIS Map IOC, VOC SOC 

Weston Canycsi Road 0-3 GIS Map IOC. VOC SOC, Microbials 
Weston Canyon Road 3-6,6-10 GIS Map lOCVOCSOC 

Unimproved Road 0-3 GIS Map IOC. VOC. SOC Microbials 
Unimproved Road 3-6 GIS Map IOC, VOC sex: 

' TOT = timr-of-travel (in years) for a potential contaminant to reach the wellhead 
' IOC = inorganic chemical, VOC = vblalile organic chemical, SOC = synthetic organic chemical 

Table 3. City of Weston, WeU #2, Potential Contaniinant Inventory 

Site# Source Description 
TOT Zoie' 

. (yein) 
Source ofInfmmatibn Potential Contaminants' 

1 Dairy <=200 Cows 0-3 Database Inventory IOC. Microbials 
Weston Credc 0-3 GIS Map IOC. VOC. SOC, Microbials 
Weston Credc 3-6.6-10 GIS Map IOC. VOC. SOC 

Weston Canyon Road 0-3 GIS Map IOC, VOC, SOC, Microbials 
Weston Canyon Road 3-6,6-10 GIS Map IOC. VOC SOC 

Unimproved Road 0-3 GIS Map IOC, VOC SOC Microbials 
Unimproved Road 3-6 GIS Map IOC, VOC, SOC 

' TOT time-of-travel (ID years) for a potential contaminant to reach the wellhead 
' IOC = inorganic chemical, VOC = volatile organic chemical, SOC =• synthetic organic chemical 

Table 4. City of Weston, Sprinj I #1, Potential Contflminnnt Inventory 

Slte# Source Descî p̂tfpn 
TOT-Zdai' 

Piotential Cbntimi^ . 

Weston Credc 0-3 GIS Map IOC VOC SOC. Microbials 
Weston Credc 3 ,̂6-10 GIS Map IOC, VOC SOC 

Weston Canyon Road 0-3 GIS Map IOC VOC SOC Mkrobials 
Weston Canyon Road 3 .̂6-10 GIS Map IOC VOC SOC 

Unimproved Road 0-3 GIS Map IOC VOC SOC Microbials 
Unimpro\'ied Rood 3-6 GIS Map lOCVOCSOC 

' TOT '= time-of-travel (in years) for a potential contaminant to reach Ote wellhead 
' IOC = inorganic chemical, VOC = volatile organic chemical, SOC " synthetic organic chemical 
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Table 5. City of Weston, Spring #2, Potential Contaminant Inventor>' 
Site# Source Dncrqition TOTZmne' 

(years) 
Source of Infmnation Potentinl Contaminants 

Weston Qeek 0-3 GIS Map IOC VOC SOC Micn^ials 

Weston Credc 3-6,6-10 GIS Map lOCVOCSOC 

Weston Canyon Road 0-3 GIS Map IOC. VOC SOC. Microbials 

Weston Canyon Road 3-6.6-10 GIS Map lOCVOCSOC 

Unimproved Road 0-3 GIS Mati IOC VOC SOC, Microbials 
Unimproved Road 3-6 GIS Map IOC. VOC SOC 

'TOT = time-of-travel (In years) for a potential contaminant to reach the wellhead 
^ IOC = inorganic chemical, VOC = volatile organic cbrmical, SOC «• synthetic organic chemical 
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Appendix B 

City of Weston 

Susceptibility Analysis 
Worksheets 
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Susceptibility Analysis Formulas 

Formula for Spring Sources 

The final spring scores for the susceptibility analysis were determined using the following formulas: 

1. VOC/SOG/IOC/ Final Score = (Potential Contaminant/Land Use X 0.60) + System Construction 

2. Microbial Final Score = (Potential Contaminant/Land Use X 1.125) -i- System Constoiiction 

Final Susceptibility Scoring: 
0-7 Low Suscqjtibility 
8-15 Moderate Susceptibility 
> 16 High Susceptibility 

Formula for Well Sources 
The final scores for tiie susceptibility analysis were determined using the following formulas: 

1. VOC/SOC/IOC Final Score = Hydrologic Sensitivity -i- System Construction -t- (Potential 
Contaminant/Land Use x 0.2) 

2. Microbial Final Score = Hydrologic Sensitivity + System Construction + (Potential ContaminanfLand Use 
X 0.375) 

Final SusceDO"biIitv Scoring: 
0 - 5 Low Susceptibility 
6-12 Moderate SusceptibiUty 
> 13 High Susceptibility 
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Ground Hater S u s c e p t i b i l i t y Report P u b l i c Water System Name : HESTOK CITY OP Source ; HKLL *1 

Public.Water System Number: 6210019 11/21/02 11;3T:54 AM 

1. System Construrtion SCORE 

D r i l l Date 1988 

D r i l l e r Log A v a i l a b l e ND 

Sanitary Survey ( i f yes, i n d i c a t e date of l a s t survey) YES 2001 

Well meets TTMR c o n s t r u c t i o n standartls MO 1 

Wellhead and surface seal maintained YES 0 

Casing and annular s e a l extend to low permeability u n i t KO 2 

Highest production 100 feet below s t a t i c water l e v e l NO 1 

Well located outside the 100 year f l o o d p l a i n YES 0 

Total System Construction Score 4 

2. Hydrologic S e n s i t i v i t y 

S o i l s . a r e poorly t o moderately drained NO 

Vadose zone composed of grave l , f r a c t u r e d rock or unJaiown YES 

Depth to f i r s t water > 300 feet NO 

Aquitard present w i t h > SO feet cumulative thickness YES 

2 
1 

1 

0 

Total Hydrologic Score 4 

3. P o t e n t i a l Contaminant / Land Use - ZONE LA 

IOC 

Score 

VOC 

Score 

SOC 

Score 

M i c r o b i a l 

Score 

Land Use Zone lA IRRIGATED PASTURE 

Farm chemical use high NO 

IOC, VOC, SOC, or M i c r o b i a l sources i n Zone l A YES 

Total P o t e n t i a l Contaminant Source/Land Use Score - Zone LA 

1 

0 

YES 

1 

1 

0 

YES 

1 

1 

0 

YES 

1 

1 

YES 

1 

P o t e n t i a l Contaminant / Land Use - ZONE IE 

Contaminant sources present fWumber of Sources) YES 

(Score - 1̂  Sources X 2 ) 8 Points Maximum 

Sources ot Class I I or I I I leacheable contaminants o r YES 

4 Points Maximum 

Zone IB contains or intercepts a Group 1 Area NO 

Land use Zone IB Greater Than 501 I r r i g a t e d A g r i c u l t u r a l 

3 

6 

7 

4 

0 

4 

3 

e 
3 

3 

0 

4 

e 
3 

3 

0 

4 

3 

6 

0 

4 

Total P o t e n t i a l Contaminant Source / Land Use Score - Zone IB 14 13 13 10 

P o t e n t i a l Contaminant / Land Use - ZONE I I 

Contaminant Sources Present YES 

Sources of Class I I or I I I leacheable contaminants or YES 

Land Use Zone I I Greater Than 50% I r r i g a t e d A g r i c u l t u r a l 

2 

1 

2 

2 

J 

2 

2 

1 

2 

P o t e n t i a l Contaminant Source / Land Use Score - Zone I I 5 5 5 0 

P o t e n t i a l Contaminant / l ^ d Use - ZONE I I I 

Contaminant Source Present YES 

Sources of Class I I or I I I leacheable contaminants or YES 

Is there i r r i g a t e d a g r i c u l t u r a l lands that occupy > 50% of YES (B6% undetennined Ag. 

1 

I 

2 

1 

1 

2 

1 

1 

2 

T o t a l P o t e n t i a l Contaminant Source / Land Use Score - Zone I I I 4 4 4 0 
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Cuimilative Potential Contaminant / Land Use Score 21 10 

4 . Final Susceptibility Source Score 13 12 12 12 

5. Final .Wei 1 Rajiking High High High High 
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Ground Water S u s c e p t i b i l i t y Report P u b l i c Water System Name : 

Publ i c Water- System Number: 

WESTON CITY OF 

£210019 

Source; WELL »2 

11/21/02 11:37:24 AM 

1. System Construction SCORE 

D r i l l Date 

D r i l l e r Log Av a i l a b l e 

Sanitary Survey .{if yes, i n d i c a t e date of l a s t siirvey) 

Well meets n»R construction .standards 

Wellhead and surface s e a l maintained 

Casing and annular seal extend to low permeability u n i t 

Highest producticD 100 feet .below s t a t i c water l e v e l 

Well located outside the 10(3 year f lood, p l a i n 

1988 

NO 

YES 

HO 

YES 

NO 

NO 

YES 

2001 

1 

0 

2 

1 

0 

Total System Construction Score 4 

2. Hydrologic S e n s i t i v i t y 

S o i l s are poorly to moderately drained 

Vadose zone composed of grave l , f r a c t u r e d rocic or unknown 

Depth to f i r s t water > 300 feet 

Aquitard present w i t h -> 50 feet cumulative thickness 

NO 

YES 

NO 

YES 

2 

1 

1 

0 

Total Hydrologic Score 4 

3. P o t e n t i a l Contaminant. / Land Use - ZONE l A 

IOC 

Score 

vbc 
Score 

SOC 

Score 

M i c r o b i a l 

Score 

Land Use Zone l A IRRIGATED PASTURE 

Farm chemical, use high NO 

IOC, VOC, SOC, or M i c r o b i a l sources i n Zone l A YES 

Tot a l P o t e n t i a l Contaminant Source/Land Use Score - Zone lA 

1 

0 

YES 

1 

1 

0 

YES 

1 

1 

0 

YES 

1 

1 

YES 

1 

Potential Contaminant / Ijand Uae - ZONE IB 

Contaminant: Bources present (Number of Sources) YES 
.(Score; - # Sourcee X 2 } 8 PolntB Maxitmjn 

Sources of Class II or III leacheable contaminants or YES 
4 Poin ts Mcixiifiuin 

Zone IB contains or intercepts a Group 1 Area NO 
Land use Zone IB Greater Than 50% Irrigated Agriculttiral 

Total P o t e n t i a l Contaminant Source / Land Use Score - Zone IE 16 13 13 12 

P o t e n t i a l Contaminant / Land Use - ZOtJE. I I 

Contaminant Sources Present YES 

Sources of Class I I or I I I leacheable contaminants or YES 

Land Use Zone I I Greater Than 50% I r r i g a t e d A g r i c u l t u r a l 

2 

1 

2 

2 

1 

2 

2 

1 

2 

P o t e n t i a l Contaminant Source / Land Use Score - Zone I I 5 5 S 0 

Po t e n t i a l Contaminant / Land Use - ZONE I I I 

contaminant Source Present YES 

Sources of Class* I I or I I I leacheable contaminants or YES 

i s there i r r i g a t e d a g r i c u l t u r a l lands that occupy > 50% of YES (31% undeter. Ag.) 

1 

1 

2 

1 

1 

2 

1 

1 

T o t a l Potentia] Contaminant Source / Land Use Score - Zone I I I 4 4 4 0 
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Cimulativt; Potential Contaminant / Land Use Score 

4. Final Susceptibility Source Score 

S. Final Well llanking High High High High 
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Spring Water Susceptibility Report Public Water System Name : WESTON CITY OF 

Public Water System Hurtber: 6210019 

Source: SPRING 1 

11/18/02 4:09:25 PH 

1. System Construction SCORE 

1 IntaXe structure properly constmcted 

Is the water f i r s t collected from an underground source? 

Ye9=npring developed to collect water from beneath the ground; lower score 

No=water collected after i t contacts the atmosphere or unknown; higher score 

Total System Construction Score 1 

2. P o t e n t i a l Contaminant / Land Use - ZCtJE lA 
IOC 

Score 

VOC 

Score 

SOC 

Score 

Mi c r o b i a l 

Score 

Land Use Zone l A IRRIGATED PASTURE 

Farm chemical use high ND 

T(3C, VOC. SOC, or M i c r o b i a l soiirces i n Zone lA YFS 

Tota l P o t e n t i a l Contaminant Source/Land Use Score - Zone lA 

1 

0 

YES 

1 

1 

0 

YES 

1 

1 

0 

YES 

1 

1 

YES 

1 

P o t e n t i a l Contaminant / Land Use. - IB 

Contaminant sources present (Number of Sources) YES 

(Score - tt Sources X 2 ) B Points Haximuro 

Sources of Class I I or I I I leacheable contaminants or YES 

4 Points Maximum 

Zone IB contains or int e r c e p t s a Group 1 Area NO 

Land use Zone IB Greater Than 50% I r r i g a t e d A g r i c u l t u r a l 

3 

S 

7 

4 

0 

4 

3 

e 
2 

2 

0 

4 

3 

e 
2 

2 

0 

4 

3 

6 

0 

4 

Total P o t e n t i a l Contaminant Source / Land Use Score - Zorie IB 14 12 12 10 

P o t e n t i a l Cantsminant / Land Use - ZONE 11 

Contaminant Sources Present YES 

Sources of Class I I or I I I leacheable contaminants or YES 

Land Use Zone I I Greater Than 50% I r r i g a t e d A g r i c u l t u r a l 

2 

1 

2 

2 

1 

2 

2 

1 

2 

P o t e n t i a l Contaminant Source / Land Use Score - Zone I I 5 5 5 0 

Pot e n t i a l . Contaminant / Land Use - ZONE I I I 

Contaminant Source Present YES 

Sources of .Class I I or I I I leacheable contaminants or YES 

Is there i r r i g a t e d a g r i c u l t u r a l lands that occupy > 50% of NO 

1 

1 

0 

1 

1 

0 

1 
1 

0 

Total P o t e n t i a l Contaminant Source / Land Use Score - Zone 111 2 2 2 0 

Cunulative P o t e n t i a l Contaminant / Land Use Score 22 20 20 11 

3. F i n a l S u s c e p t i b i l i t y Source Score 11 10 10 9 

4, Final Well Ranking High High High High 

35 



Spring Water SuflCGptibility Report Public water System Name: HESTOK CITY OF 
Public Water System Number: 6210019 

Source: SPRING 2 
11/18/02 . 4:09:48 

I . System Construction SCORE 

Intake structure properly constructred NO 1 

i s the water f i r s t collected-.from an underground source? YES 

Yesogpring developed to c o l l e c t water from beneath the ground; lower score 

:Nt)swater c o l l e c t e d a f t e r i t contacts the atmosphere or unknown; higher score 

0 

T o t a l System Construction Score 1 

2. P o t e n t i a l Contaminant / Land Use - ZONE lA 

IOC 

Score 

VOC 

Score 

SOC: 

Score 

Microbial 

Score 

Land Use Zone l A IRRIGATED PASTURE 

Farm chemical use high HO 

IOC, VOC, SOC, or M i c r o b i a l sources i n Zone lA YES 

To t a l ' P o t e n t i a l Contaminant Source/Land Use Score - Zona lA 

1 

0 

YES 

1 

1 

0 

YES 

1 

1 

0 

YES 

1 

1 

YES 

1 

P o t e n t i a l Contaminant / Land Use r ZONE IB 

Contaminant sources present (Nimiber of Sources) YES 

(Score = 4f.. Sources X 2 ) 8 Points Maximum 

Sources of Class I I c r I I I leacheable contaminants or YES 

4 Points Maximum 

Zone IB contains or intercepts a Group 1 Area NO 

.Land use Zone IB Greater lhan 50% I r r i g a t e d A g r i c u l t u r a l 

3 

6 

7 

4 

0 

4 

3 

6 

3 

3 

0 

4 

3 

e 
3 

3 

0 

4 

3 

4 

0 

4 

Total P o t e n t i a l Contaminant Source / Land Use Score > Zone IB 14 13 13 10 

P o t e n t i a l CXintaminant / Land Use - ZONE I I 

Contaminant Sources Present YES 

Sources of Class I I o r I I I leacheable contaminants or YSS 

Land Use Zone I I Greater Than 50% I r r i g a t e d A g r i c u l t u r a l 

2 

1 

2 

2 

1 

2 

2 

: l 

•2 

P o t e n t i a l Contaminant Source / Land Use Score - Zone I I 5 5 5 0 

P o t e n t i a l Contaminant / Land Use - ZONE I I I 

Contaminant Source Present YES 

sources of c l a s s I I or I I I leacheabie contaminants or YES 

Is there i r r i g a t e d a g r i c u l t u r a l lands that occupy > 50%. of NO 

1 

1 

0 

1 

1 

0 

1 

1 

0 

T o t a l P o t e n t i a l Contaminant Source / Land Use Score - Zone I I I 2 2 2 0 

Cumulative P o t e n t i a l Contaminant / Land Use Score 22 20 20 11 

3. Final Susceptibility Source Score 

4. Final Well Ranking High High High High 
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Appendix M 



SITE GROUND MOTION fIBC SECTION 16151 

Project: North Cache Vally Landfill 
Latitude = 41.992958 
Longitude^ -112.05218 

Ss = 

S,= 

Site Class = 
Fa = 
Fv = 

0.723 

0.240 

1.11 
1.56 

Number: 
bate: 

By: 

00386-014 
12/13/11 

JMG 

(g) The mapped spectral accleration for short periods [1615.1] 
(g) The mapped spectral accleration for a 1 -second period 

Table 16.15.1,1 
Table 1615.1.2(1) 
Table 1615.1.2(2) 

MCE/PGA = 

0.803 

0.374 

0.321 

S^s = Fa*Ss *The maximum considered E.Q. spectral resonse accelerations 

SMI =FV*SI for short and 1-second periods [1615.1.2] 

0.4*SMS lEquation 16-42 in accordance with 1802.2.7 and 1615.2.1] 

SDS = 0.535 
SD, = 0.250 

SDS - 2/3*SMS *The design spectral response acceleration 

SDI = 2/3*SMI at short and 1-second periods 

AT = 

T.= 

Ml 

a 
o 

'mm 
R 
U 

w 

< 
(A 

a 
M 
V 

b 
u 
w a 

«3 

0.093 

0.466 

0.1 
T, = S, 

2*SDI /SDS 

| /SDS 

Time step for diagram 

Response Spectrums 

• Design - M C E 

0.5 1 1.5 

Period, T (sec) 

2.5 

T Sa Sa (MCE) 
(sec) (g) (g) 

0 0.21 0.32 
0.09 0.54 0.80 
0.47 0.54 0.80 
0.57 0.44 0.66 
0.67 0.37 0.56 
0.77 0.33 0.49 
0.87 0.29 0.43 
0.97 0.26 0.39 
1.07 0.23 0.35 
1.17 0.21 0.32 
1.27 0.20 0.30 
1.37 0.18 0.27 
1.47 0.17 0.26 
1.57 0.16 0.24 
1.67 0.15 0.22 
1.77 0.14 0.21 
1.87 0.13 0.20 
1.97 0.13 0.19 

^ IGES 



S a f e t y F a c t o r 
0 .00 
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1.00 

1.50 
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2 .50 

3 .00 

3 .50 

4 .00 

4 .50 

5 .00 

5 .50 

6.00 + 

Material Nanie Color 
Unit Weight 

(Ibs/ft3) 
'strength Type 

Cohesion, 
(Ib/ft2) 

Phi 

Silt and Sand • 115 Mohr-Coulomb 400 31 

Lean CLAY .m 115 Mohr-Coulomb 500 27 

1 . * ; ; ! . 

200 400 600 800 1000 1200 1400 1600 1800 2000 

SUDEINIfRPRFT 6.014 

Project 

North Cache Valley Landfill 

Analysis Description 
Cut Slope - before MSW is placed - temporary case - static 

Drawn By 
JMG 1:2500 

Company IGES, Inc 
Date 

01/09/12 
Fife Name SS-l.slim 



11.18 

1 
Material Name Color 

Unit Weight 
(Ibs/ft3) 

Strength Type'. 
.Cohesion' 

; Phi : 

Silt and Sand • lis Mohr-Coulomb 400 31 

Lean CLAY m 115 Mohr-Coulonnb 1000 27 

• 0.161 

0 200 
-• ' • • 1 

400 

- ' • • ' • 
600 

' • 1 
800 

1 • • 
1000 1200 1400 

I ' 1 I I I . - . 1. 

1600 1800 2000 
Project 

North Cache Valley Landfill 

Analysis Description Cut Slope - before MSW is placed - temporary case - pseudostatic 
Drawn By JMG 1:2500 Company IGES, Inc 

SLIDEirmRPRET 6.014 

Date 01/09/12 File Name SS-1 pseudbstaticslim 



0.9 
. ijg.iq.. o.ii: ' 0.12 .. . ,:o:i3f y;;.p;i4;.; ;0.i5:;j/^p^i6 Ji-o^i?;-;/;.^^ -X o.i?.^i;:- .o.2() .1-, o i l , ; : ^ 

' . . • .% • . . . . " Seismic Coefficlent.Horizontal 's.-̂ ; •. . . .. 

;0.23 0.24:v ; 

.liOOO 

Seismic Coefficient Horizontal 

Project 

Analysis Description 

SLIDE1WTERPRET6.0M 

North Cache Valley Landfill 

Cut Slope - before MSW is placed - temporary case - pseudostatic at yield 
Drawn By JMG 

Scale 

01/09/12 

Company IGES, Inc 
File Name SS-1 pseudostatic at yield.sllm 



-Safety F a c t o r 
0 .00 

0 .50 

1.00 

1.50 

2 .00 

2 . 5 0 

3. 00 

3 .50 

4 .00 

4 .50 

5 .00 

5 .50 

6.00 + 

• 0.237 

1.01 

Material Name Color Unit Weight 
. |ibs/ft3) 

Strength Type.-
Cohesion 
:{lb/ft2) 

Phi 

Silt and Sand • 115 Mohr-Coulomb 400 31 

Lean CLAY • 115 Mohr-Coulomb 1000 27 

200 400 600 
I ' l l 

800 1000 1200 1400 1600 1800 2000 

SUDEIHTtRPRET 6.014 

Analysis Description 

Project 

North Cache Valley Landfill 

Cut Slope - before MSW is placed - temporary case - pseudostatic at yield 
Drawn By JMG Scale 1:2500 
Date 01/09/12 

Qjmpany IGES, Inc 
File Name SS-1 pseudostatic at yield.slim 



Safety Factor 
0.00 

0.50 

1.00 

1.50 
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6.00 + Material Name Color Unit Weight 
(Ibs/ft3) 

Strength Type 
:Coheslon 
(Ib/ft2) 

Phi 

Silt and Sand • 115 Mohr-Coulomb 400 31 

Lean CLAY • 115 Mohr-Coulomb 1000 27 

MSW 67.5 Mohr-Coulomb 150 30 
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SUDEINTERPRET 6.014 

Project 

North Cache Valley Landfill 

Analysis Description Final Fill Slope - after MSW and permanent cap is placed -static 
Drawn By Scale 1:7500 company IGES, Inc 
Date 01/09/12 File Name SS-2.slim 
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Material Name Color 
Unit Weight 
;;|lbs/ft3) 

Strength Type'-
Cohesion 
(lb/ft2) 

. P h i , 

Silt and Sand • 115 Mohr-Coulomb 400 31 

Lean CLAY • 115 Mohr-Coulomb 1000 27 

MSW H 67.5 Mohr-Coulomb 120 24 
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Pmject 

North Cache Valley Landfill 
Analysis Description Final Fill Slope - after MSW and permanent cap is placed - pseudostatic w/ 20% reduction in strength 
Drawn By JMG 1:7500 IGES, Inc 
Date 01/09/12 SS-2 pseudostaticslim SUDEIHTERPRET 6.014 
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Seismic Coefficient Horizontal 

Analysis Description 

SLlDEINTtRPRET 6.014 

Project 

North Cache Valley Landfill 

Final Fill Slope - after MSW and permanent cap is placed - pseudostatic w/ 20% reduction in strengtti 
Drawn By JMG Scale Company 

Date 01/09/12 

IGES, Inc 

SS-2 pseudostaticslim 
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Material Name Color 
Unit Weight 

(ibs/ft3), 
Strength Type 

Cohesion 
(!b/ft2) 

Phi 

Silt and Sand • 115 Mohr-Coulomb 400 31 

Lean C U Y • 115 Mohr-Coulomb 1000 27 

MSW H 67.5 Mohr-Coulomb 120 24 
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SUDEINTERPRET 6.014 

Project 

North Cache Valley Landfill 

Analysis Description Final Fill Slope -after MSW and permanent cap is placed - yield acceleration 
Drawn By JMG 1:7500 Company IGES, Inc 
Date 01/09/12 File Name SS-2 pseudostatic at yield.slim 



Material Name Color 
Unit-Weight" 

(lijs/ft3) ' 

-'"••'"'v. • ' 
Strength Type 

Cbhesioii' 
(Ib/ft2) 

Phi 

Silt and Sand • 115 Mohr-Coulomb 400 31 

Lean CLAY m' 115 Mohr-Coulomb 1000 27 

MSW 1̂ 67.5 Mohr-Coulomb 150 30 
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Analysis Description 

SUDEINTERPRET 6.014 

Project 

North Cache Valley Landfill 

Intermediate Fill Slope - after some MSW is placed - static 
Drawn By 

JMG Scale 
1:4500 

01/09/12 

Company 
IGES, Inc 

SS-3.slim 



• 0.134 

1 • • 
Material Name Color 

Unit Weight 
(Ibs/ft3) 

Strength Type 
Cohesion 

(psf) 
Phi (deg) 

Silt and Sand • 115 Mohr-Coulomb 400 31 

Lean CLAY y 115 Mohr-Coulomb 1000 27 

MSW 67.5 Mohr-Coulomb 120 24 

500 1000 1500 2000 2500 3000 3500 
Project 

SUDEINTERPRET 6.015 

North Cache Valley Landfill 

Analysis Description Intermediate Fill Slope - after some MSW is placed - pseudostatic with 20% reduction in strength 
Drawn By 

JMG 
Scale 1:4500 

I3ate 01/09/12 

Company IGES, Inc 
File Name SS-3 pseudostaticslim 
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Seismic Coefficient Horizontal 

Analysis Description 

SUDEINTERPRET 6.014 

Project 

North Cache Valley Landfill 

Intermediate Fill Slope - after some MSW is placed - pseudostatic with 20% reduction in strength 
Drawn By JMG Scale 

01/09/12 

Company IGES, Inc 
File Name SS-3 pseudostaticslim 



• 0.146 

't' . • 

Material Name Color 
iJnitWeight: 

(Ibs/ft3) , 
Strength Type 

Cohesion 
(Ib/ft2) 

Phi 

Silt and Sand • . 115 Mohr-Coulomb 400 31 

Lean CLAY 115 Mohr-Coulomb 1000 27 

MSW 67.5 Mohr-Coulomb 120 24 

500 1000 1500 2000 2500 3000 3500 
Project 

North Cache Valley Landfill 

Analysis Description Intermediate Fill Slope - after some MSW is placed - pseudostatic at yield acceleration 
Drawn By JMG 1:4500 IGES, Inc 
Date 01/09/12 FiieName 55.3 pgeudostatic at yleld.sHm 

SUDEINTERPRET 6.014 



Simplified Seismic Slope Displacement 
after Bray el al. (1998) and referenced in SCEC (2002) wiih sliding lenglh modijlcation opiion suggested by Rathje <$ Bray (2006) unpublished 

Project: North Valley Landfill 
Number: 00386 -014 

Model: 
D . 
CL 
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u IZ 
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Mw = 6.7 6.7 
MHA{g) = 0.32 0.32 
r (km) = 3.61 3.61 
(D5-95)med, (sec) = 10.76 10.76 
Slooe deformation analysis 
Shear wave velocity, Vs (ft/sec) = 1160 700 
Maximum vertical distance, H (ft) = 206 103 
Yield acceleration, ky (g) = 0.237 0.212 
Period of sliding mass, Ts (sec) = 0.71 0.59 
Mean period of eq, Tm (sec) = 0.477 0.477 
Ts/Tm = 1.489 1.234 
MHEA/(MHAr*NRF)mean = 0.392 0.455 
Brav et al. 0998) 
MHEA or MHEA red. = Kmax = 0.1 0.11 
Ky/Kmax = 2.39 1.94 
Norm. disp. (mm/sec) = 0 0 
U median (mm) = 0.00 0.00 
U median (cm) = 0.00 0.00 
U median (in.) = 0.00 0.00 

Fault name/ID = West Cache fault zone, 
Clarkston section/252 la 

Reference: 

Bray era/. (1998). "Simplified seismic design procedures for geosynthelic-lined solid-^asle landfills" Geolynthelics Itilernalional Vol. .y NO. I-2 

SCEC (2002). Recommended procedures for implementation of analyzing and mitiganng landslide hazards in Califomia 



Infininte Slope Yield Acceleration Determination 

Project: North Valley Landfill 
Number: 00386-014 

Model: 

Thickness, H ( f t ) = 

Unit weight, y (pcf) = 

Friction angle, ^ (deg) = 

Cohesion intercept, c (psf) = 

Slope angle, p (deg) = 

Static factor of safety, FS = 

FS = ̂  + - ' 
tan J3 yH cosfi sin /3 

Yield acceleration, ky (g) = 

k^=tan{^-/3)-^ 
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0.52 2.05 2.07 2.08 2.09 2.11 3.65 

65.0 102.5 101.3 101.2 100.6 100.4 106.3 

25.0 30.0 25.0 25.0 34.0 30.0 24.0 

150.0 100.0 60.0 60.0 120.0 100.0 120.0 

14.0 14.0 14.0 14.0 14.0 14.0 14.0 

20.726 4.332 3.081 3.077 5.123 4.316 3.096 

4.417 0.728 0.466 0.465 0.882 0.724 0.471 

/H cos^ >3(l -1- tan ̂  tan /3) 



Simplified Seismic Slope Displacement 
after Bray el al. (1998) and referenced in SCEC (2002) -with sliding length modification option suggested by Rathje & Bray (2006) unpublished 

Project: North VaUey Landfill 
Number: 00386-014 

Model: 
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•3 • *3 Q u U •4-' 

o t/2 q I a o H 
Mw = 6.7 6.7 6.7 6.7 6.7 6.7 6.7 
M H A (g) = 0.32 0.32 0.32 0.32 0.32 0.32 0.32 
r(km) = 3.61 3.61 3.61 3.61 3.61 3.61 3.61 
(D5-95)med, (sec) = 10.76 10.76 10.76 10.76 10.76 10.76 10.76 
Slope deformation analvsis 
Shear wave velocity, Vs (ft/sec) = 700 700 700 700 700 700 700 
Maximum vertical distance, H (fl) = 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) = 0.477 0.477 0.477 0.477 0.477 0.477 0.477 
Ts/Tm = 0.006 0.025 0.025 0.025 0.025 0.025 0.044 
MHEA/(MHAr*NRF)mean = 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Brav etal. (1998) 
M H E A or MHEA red. = Kmax = 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
Ky/Kmax = 18.4 3.03 1.94 1.93 3.67 3.01 1.96 
Norm. disp. (mm/sec) = 0 0 0 0 0 0 0 
U median (mm) = 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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 = West Cache fault zone, 
Clarkston section/252 la 

Reference: 

Bray etal. (I99ft). "Simplified seismic design procedures for geos.vnthetic-lined solid-Husle landfills" Geolynthelics International Vol. 5, NO.1-2 

SCEC (2002). Recommended procedures for implementation of analyzing and mitigating landslide hazards in California 





North Valley Landfill Operational Life (2% annual growth) 

ACTIVE YEAR ESTIMATED DAYS OF ESTIMATED ESTIMATED CUMULATIVE REMAINING REMAINING { 
PHASE 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) 

21,352,800 100.0% 

1 2012 243.00 310 75,330 107,614 107,614 21,245,186 99.5% 

1 2013 247.86 310 76,837 109,767 217,381 21,135,419 99.0% 
1 2014 252.82 310 78,373 111,962 329,343 21,023,457 98.5% 
1 2015 257.87 310 79.941 114,201 443,544 20,909,256 97.9% 
1 2016 263.03 310 81,540 116,485 560,029 20,792,771 97.4% 
1 2017 266.29 310 83,170 118815 678,844 20,673,956 96.8% 
1 2018 273.66 310 84,834 121,191 800,035 20,552,765 96.3% 
1 2019 279.13 310 86,530 123,615 923,650 20,429,150 95.7% 
1 2020 284.71 310 88,261 126,087 1,049,737 20,303,063 95.1% 
1 2021 290.41 310 90,026 128,609 1,178,346 20,174,454 94.5% 
1 2022 296.22 310 91,827 131,181 1,309,528 20,043,272 93.9% 
1 2023 302.14 310 93,663 133,805 1,443,332 19,909,468 93.2% 

1 2024 308.18 310 95,537 136,481 1,579,813 19,772,987 92.6% 
1 2025 314.35 310 97,447 139,211 1,719,024 19,633,776 91.9% 
1 2026 320.63 310 99,396 141,995 1,861,019 19,491,781 91.3% 
1 2027 327.05 310 101,364 144,835 2,005,853 19,346,947 90.6% 
1 202S 333.59 310 103,412 147,731 2,153,585 19,199,215 89.9% 

1 2029 340.26 310 105,480 150,686 2,304,271 19,048529 89.2% 

1 2030 347.06 310 107,590 153,700 2,457,970 16,894,830 68.5% 

1 2031 354.03 310 109,742 156,774 2,614,744 18,738,056 87.8% 

1 2032 361.09 310 111,936 159,909 2,774,653 18,578147 87.0% 
1 2033 368.31 310 114,175 163,107 2,937,761 18,415,039 86.2% 
1 2034 375.67 310 116,459 166,369 3,104,130 18,248,670 85.5% 

-:2035i* T i , 1 • 3E3;i9 i" • , ; 310'. 1, ' i . ' •118:788 V , .".fi" " ^ " v 169,697' ' .3,273,827.V';?!<f.-3: S •Vl8;078;973 - ' • ' . l ' ^ " ' ' •i84v7% -,' 
II 2036 390.BS 310 121,164 173,091 3,446,916 17,905,882 83.9% 
II 2037 398.67 310 123,587 176,553 3,623,470 17,729,330 83.0% 
II 2038 406.64 310 126,059 180,084 3,803,554 17,549,246 82.2% 
II 2039 414.77 310 128,580 183,685 3,987,240 17,365,560 81.3% 
II 2040 423.07 310 131,151 187,359 4,174,599 17,178,201 80.4% 
II 2041 431.53 310 133,774 191,106 4,365,705 16,987,095 79.6% 
II 2042 440.16 310 136,450 194,928 4,560,633 16,792,167 786% 
II 2043 448.96 310 139,179 198,827 4,759,460 16,593,340 77.7% 
II 2044 457.94 310 141,962 202,803 4,962,264 16,390,536 76.8% 
II 2045 467.10 310 144,802 206,860 5,169,123 16,183,677 75.8% 

II 2046 476.44 310 147,698 210,997 5,380,120 15,972,680 74.8% 
II 2047 485.97 310 150,652 215,217 5,595,337 15,757,463 73.8% 
II 2048 495.69 310 153,665 219,521 5,814,858 15,537,942 72.8% 
II 2049 505.61 310 156,738 223,911 6,038,769 15,314,031 71.7% 
II 2050 515.72 310 159,873 228,390 6,267,159 15,085,641 70.6% 
II 2051 526.03 310 163,070 232,957 6,500,116 14,852,684 69.6% 
II 2052 536.55 310 166,332 237,617 6,737,733 14,615,067 68.4% 
II 2053 547.28 310 169.658 242,369 6,980,102 14,372,698 67.3% 
II 2054 55823 310 173,051 247,216 7,227,318 14,125,482 66.2% 
II 2055 569.40 310 176,512 252,161 7,479,479 13,873,321 65.0% 
II 20S6 580.78 310 180,043 257,204 7,736,683 13,616,117 63.8% 
II 2057 592.40 310 183,644 262,348 7,999,031 13,353,769 62.5% 
II 2058 604.25 310 187,316 267,595 8,266,625 13,086,175 61.3% 
II 2059 616.33 310 191,063 272,947 8,539,572 12,813,228 60.0% 
ll 2060 628.66 310 194,884 278406 8817,978 12,534,822 58.7% 
II 2061 641.23 310 198782 283,974 9,101,952 12,250,848 57.4% 
II 2062 654.06 310 202,757 289,653 9,391,605 11,961,195 56.0% 
II 2063 667.14 310 206,812 295,446 9,687,052 11,665,748 54.6% 
II 2064 680.48 310 210,949 301,355 9,988,407 11,364,393 53.2% 
II 2065 694.09 310 215,168 307,382 10.295,789 11,057,011 51.8% 

2066' .V >707.97 : '•. •z'isigE'iiL • -.•"219,471 313;530 » ,„ ; . .v^.io:609:3i9 •• *• 10,743,481" . i ^ - * • . . -I 50.3%-•.>* 
III 2067 722.13 310 223,860 319,801 10,929,120 10,423,680 48.8% 
III 2068 736.57 310 228338 326,197 11,255,317 10,097,483 47.3% 
III 2069 751.30 310 232,904 332,721 11,588,037 9,764,763 45.7% 
III 2070 766.33 310 237,563 339,375 11,927,412 9,425,388 44.1% 
III 2071 781.66 310 242,314 346,163 12,273,575 9,079,225 42.5% 
III 2072 797.29 310 247,160 353.066 12,626,661 8,726,139 40.9% 
III 2073 813.24 310 252,103 360,148 12,986,808 8,365,992 39.2% 
III 2074 S29.50 310 257,145 367,350 13,354,159 7,998641 37.5% 
111 2075 846.09 310 262,288 374,697 13,728,856 7,623,944 35.7% 
III 2076 863.01 310 267,534 382,191 14,111,048 7,241,752 33.9% 
III 2077 880.27 310 272,885 389,835 14,500,883 6,851,917 32.1% 
III 2078 897.88 310 278,342 397,632 14,898515 6,454,285 30.2% 
III 2079 915.84 310 283,909 405,585 15,304,099 6,048701 283% 
III 2080 934.15 310 289,587 413,696 15,717,796 5,635,004 26.4% 
III 2081 952.84 310 295,379 421,970 16,139,766 5,213,034 24.4% 
III 2082 971.89 310 301,287 430,410 16,570,175 4,782,625 22.4% 
III 2083 991.33 310 307,312 439,018 17,009,193 4,343,607 20.3% 
III 2084 1011.16 310 313,459 447,798 17,456,991 3,895,809 18.2% 
III 2085 1031.38 310 319,728 456,754 27,913,745 3,439,055 36.1% 
III 2086 1052.01 310 326,122 465,889 18379,635 2,973,165 13.9% 
III 2087 1073.05 310 332,645 475,207 18854,842 2,497,958 11.7% 

III 2088 1094.51 310 339,298 484,711 19,339,553 2,013,247 9.4% 
III 2089 1116.40 310 346,084 494,405 19,833,958 1,518842 7.1% 
III 2090 1138.73 310 353,005 504,293 20,338,252 1,014,548 4.8% 
III 2091 1161.50 310 360,066 514,379 20,852,631 500,169 2.3%-
0 2092 1184.73 296 350,118 500,169 21,352,800 0 0.0% 

81 yr operational life 
Approximate Gross A» Space (Cubic Yards) = 26,691,000 

Net Air Space basec^ upon a ZOK reduction fo allow for cover soi'^ 
Approximate Net Air Space (Cubic Yards) = 21,352,800 
Conversion of tons of waste to Cubic Yards of waste is based upon an estimated conversion rate 

of 1200 pounds per one Cubic Yard of MSW waste. 
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CLOSURE COSTS (IMMEDIATE CLOSURE) 

Section 1.0 - Engineering Closure Stage J 
ESTIMATED DATE OF CLOSURE = 

APPROXIMATE CLOSURE AREA - 607.500 

- •yii<'.. 'DaaTD^-^'-3">f-vi^ B^'i'^'i'^UmtMeasure-";- ' i ' *C(Bt/Un«;rl^N6^Ullits .^^"QtalCost-.o 

1.1 Topographic Survey LS 17,500 1 $7,500 

1.2 Boundary Survey for Closure NA 

1.3 Site Evaluation LS S2,500 1 $2,500 

1.4 Development of Flans LS S25.OO0 1 $25,000 

1.5 Contract Administration -
(Biddint and A m d > LA $7,500 1 $7,500 

1.6 (OrtHkarioB of Final Caver and CloMjn 
Noiiw) LS SI 0,000 1 $10,000 

1.7 Project Management -
<CoattnicrtoB Obacrvation aud Tetting) LS 540,000 1 $40,000 

1.8 Monitor WeD Consultant Cost NA $0 

1.9 Other Environmental Permit C( NA $0 
EDElneertfls Subtotal $92,500 

Secdon 2.0 - Construction C L O S U R E N O W 

U Iton w .î 1f̂ 'î >:̂ ,̂Ti.'Descriptidn '*--",'J'^>^"J*-?'.-..'..UiiitMeasure-S!.'?« # Cost/Unit* SNo^Units' ::jTDtalCost-. 

2.1 Final Cover System | 

2.1.1 .Siu Preoaration/sue Retradine H A C R E SI.500 13.9 $20,919 
2.1.2 Gas Collection Laver/Pines I INA SO 
2.1.) Lnwoermeabililv Ltiver iSoil - If Anoltcabk'l 

a Soil Purchase NA $0 
b Soil Piocessine (load) CY $1.00 33.750 $33,750 
c Soil Transportation CY $2.00 33.750 $67,500 
d Soil Placxment CY SI.00 33,750 $.33,750 
e Soil Amatdmcnt (convaa) CY S7.00 33,750 $236,250 

2.1.4 LovDermeabilitv Laver fSritthelu- - lf.4nnUcable) 
a Gcotcxtilc SF $0.12 607,500 $72,900 
b GCL SF $0.47 607.500 $285,525 
c Gcomembrane SF $0.27 607.500 $164,025 

2.7.5 Dminsse Lever (Soil - If Anotirabtel 
a Gcolcxtilc NA SO 
b Sand/Gravd NA SO 

2.7.6 Dramaee Lover (Svttihetic - If .ionlicabUI 
a Gentexlile NA $0 
b GcDnet/Oeocompositc 

Erosion Protection Soil Lover 
NA $0 

2.1 7 
GcDnet/Oeocompositc 

Erosion Protection Soil Lover 
a Soil Purchase NA $0 
b Soil Processinfi (load) CY $1.00 33.750 $33,750 
c Soil Transportation CY $2.00 33.750 $67,500 
d Soil Placement CY SI.00 33.750 $33,750 
e Soil Amendment (convact) CY $0 

2. I.S Toitslot Lover 
a Soil Purchase NA $0 
b Soil Ptoce3sin(;(load) CY SI .00 11.250 $11,250 
c Soil Transportation CY $2.00 11,250 $22,500 
d Soil Placement CY Sl.OO 11,250 $11,250 
e Soil Amendment NA $0 

21.9 Keveeetation 
a Seeding ACRE S 1.200 13.9 $16,736 
b Fertilizing ACRE $500 13.9 $6,973 
c Mulch ACRE $200 13.9 $2,789 
d Tacificr ACRE $200 13.9 $2,789 

2.2 Stormwater Protection Structures 

a Culverts l E A $1,500 1 $1,500 
b Pipes EA 0 SO 
c Ditchcs/Bcnns FT $5 5.000 $25,000 
d Detention Basins NA $0 

2.3 Gas Collection System 

a Dcsien NA $0 
b Additional Equipment / Installation NA $0 

2.4 Leachate Collection System 
a DcsiKn NA $0 
b Additional Equtpmenl / Installanon NA $0 

2.5 Groundwater Monitoring System 

a Monitor Well Installation NA $0 
b Monitor Well Abandonmem NA $0 

2.6 Site Security 

a LiKhlinft- sifins. etc. NA $0 
b Fcncine and Gates NA $0 

2.7 Miscellaneous 

a Pertbrmancc Bonds LS $10,000 1 $10,000 
b Contiact/LeRal fees LS $5,000 1 $5,000 

Const nietion Subtotal $1,165,407 

L S - L U M P SUM 
N A - NOT APPLICABLE 
E A - EACH 
CY - CUBIC YA RD 
FT - FEET 

Total 
10% ContlngeDcy 

Subtotal Closure Cost 

$1,257,907 
$125,791 

$1,.18.1,697 



CLOSURE COSTS (Worst Case PHASE I, II & III) 

Section 1.0 - Engineering 
ESTIMATED DATE OF CLOSURE -

APPROXIMATE CLOSURE A R E A = 

201.1 

PHASE I 
2025 

LS - LUI i fPSUM 
NA - NOT APPLICABLE 
E A - E A C H 
C Y - C U B I C Y A R D 
FT - FEET 

' i ' I t < m . f . ' | i i W ? ' > ' i y f ! - » . ' i a t 5 ^ ; . D o < i » ^ < UnitMeasiirBi ;:<!,N«»iiitB:-.j» YlToIalCoslH^: 

1.1 Topog raph i c Survey LS S5.000 1 $5,000 

1.2 Bounda ry Survey fo r C l o s u r e NA 

1.3 Site Eva lua t ion LS $2,500 1 $2,500 

1.4 Development of P lans LS $I5.()()0 1 $15,000 

1.5 C o n t r a c t Adm in i s t r a t i on - (Bidding and Anard) LA $7,500 1 $7,500 

1.6 
A d m i n i s t r a t i v e C o s t s - (Or tmcat iun of Kinal cover and Closure Notice) LS $7,500 1 $7,50(1 

1.7 

P r o j e c t M a n a g e m e n t - (Comtructiun O b u n a l l o n and Tell ing) LS $25,000 1 $25,000 

1.8 M o n i t o r W e l l Consu l tan t C o s t NA SO 

1.9 O t h e r Env i r onmen ta l Pe rm i t Costs NA $0 

Eneineering Subtotal $62,500 

Sect ion 2.0 - Cons t ruc t ion P H A S E I 

[ i ' iRiiaiS i^lGcBlA/Dit^i i '-.e'iNa<lliils"« "••wTonlCMir* 

2.1 F i n a l C o v e r System 

2.1.1 Site Preoaralioit^ Site Reeradin^ ACRE $1,.500 11.5 $47,211 
2.1.2 Gas Collection Lavci Pipes NA $0 
2.1..' Lowoeniicabilin Lavcr iSoil - If Annliiablcl 

a Soil Purcliasc NA $0 
b Soil Processing (load) C Y $1.00 76,167 $76,167 
c Soil Transportation CV $2.00 76.167 $152,111 
d Soil Placement C\ $1.00 76.167 $76,167 
e Soil Amendment (compact) CV $7.00 76.167 $511,167 

2.1.4 Low permeabilirv Lover (Svitlhetic - If Anot'icoble) 
a Gcolcxlile SF $0.12 1,371,000 $164,520 
b GCL SF $0.47 1,171,000 $644,170 
c GfomfmbranciHDPF.Pvc LLDPE.elt 1 SF $0.27 1,371.000 $170,170 

2 l.f Drainage Laver (.Soil - If ApDlicable) 
a Gcotrttilc NA $0 
b Sand^Gravel NA $0 

2.1.6 Drainaee Lover fSvnIhetic - If Anolicable) 
a Geotcxtile NA $0 
b Geonct'Gcocomposite 

Erttsion Protection Soil Laver 
NA $0 

.'.7.7 
Geonct'Gcocomposite 

Erttsion Protection Soil Laver 
a Soil Purchase NA $0 
b Soil Processing (load) C Y $1.00 76.167 $76,167 
c Soil Transportation CV $2.00 76.167 $152,111 
d Soil Placement CY' $1.00 76,167 $76,167 
e Soil Amendment (compact) C Y $0 

2.I.S Toosiol Laver 
a Soil Purchase NA $0 
b Soil Processing (load) CV $1.00 25,389 $25,189 
c Soil Transportation CY $2.00 25,389 $50,778 
d Soil Placement CV $1.00 25,.189 $25,189 
e Soil Amendment NA $0 

2.19 Reveeetation 
a Seeding ACRE $1,200 11.5 $17,769 
b Fertilizing ACRE $500 11.5 $15,717 
c Mulch ACRE $200 11.5 $6,295 
d TacificT ACRE $200 31.5 $6,295 

2.2 S to rmwate r Pro tec t ion St ruc tures 

a Culverts EA $1,.500 1 $1,500 
b Pipes EA 5 $0 
c Ditches/Berms FT $5 3,100 $15,500 
d Detention Basins NA $0 

2.3 G a s Co l lec t ion System 
a Dtsign NA 
b Additional Equipment / Installation NA 

2.4 Leachate Co l lec t ion Sys tem 
a Design NA $0 

. b Additional Equtpment / installation NA $0 

2.5 G r o u n d w a t e r M o n i t o r i n g Sys tem 

a Monitor )Arell losiallalion NA $0 
b Monitor Well Abandonmem NA $0 

2.6 Si te Secur i ty 
a Lighting, signs, etc. . NA JO 
b Fencing and Gates NA $0 

2.7 Misce l laneous 
a Performance Bonds LS $10,000 1 $10,000 
b Contract/Lejjal fees LS $5,000 1 $5,000 

Construction Subtotal $2,568,421 

Slan Year 2015 

PHASE n 
ESTIMATED DATE OF CLOSURE = 205(1 

APPRO.XIMATE CLOSURE AREA ' 1.606.400 

Start Y ear 2066 

PHASE III 
ESTIMATED DATE OF CLOSURE -

iiVoit Moisure- WCostfUnit^ i-'SN6?.Uiii(s'-*'=||iiVTolal Coitt, f l W t W a s H n S ? X i C o s i t l n i t .=. 'll>KNo.'Urais*!i* Total Cost i S l 

LS $5,000 1 $5,000 LS $5,000 1 $5,000 

NA NA 

LS $2,500 1 $2,500 LS $2,500 1 $2,500 

LS $15,000 1 $15,000 LS $15,000 1 $15,000 

LA S7.500 I $7,500 LA $7,500 1 $7,500 

LS $7.5(10 1 S7.500 LS $7,.500 1 $7,500 

LS $25,000 1 $25,000 LS $25,000 1 $25,000 

NA SO NA $0 

NA $0 N'A JO 

Engineering Subtotal $62,500 Engineering Subtotal $62,500 

PHASE n PHASE III 
1 - Uoit Mraatire^ K-tCastOMlt iV .-S.TblaiCosI?:- iWCoatfUnitT* 1 ^'J" Nor-UniSK. «*T(>tal Cost*} 

ACRE $1,500 16.9 $55,117 ACRE $1..500 55.5 $81,206 
NA $0 NA $0 

NA $0 NA $0 
CY $1.00 89,244 $89,244 CY $1.00 114,239 $1,14,2.19 
CY $2.00 89.244 $178,489 CY $2.00 1.14,219 $268,478 
CY $1.00 89,244 $89,244 C Y $1.00 1.14,219 $134,2,19 
CV $7.00 89,244 $624,711 CY 17.00 114,219 $939,672 

SF $0.12 1.606,400 $192,768 SF $0.12 1,606.400 $192,768 
SF $0.47 1.606,400 $755,008 SF $0.47 1,606,400 $755,008 
SF $0.27 1,606,400 $431,728 SF $0.27 1,606,400 $411,728 

NA $0 NA $0 
NA $0 NA $0 

NA $0 NA $0 
NA $0 NA $0 

NA $0 NA $0 
CV $1.00 89.244 $89,244 C\ $1.00 114,219 $1.14219 
CV $2.00 89,244 $178,489 C Y $2.00 134,219 $268,478 
C Y $1.00 89,244 $89,244 C \ ' $1.00 114,2.19 $114,219 
CV $0 C Y $0 

NA $0 NA $0 
CV $1.00 29.748 $29,748 C Y $1.00 44,746 $44,746 
CV $2.00 29,748 $59,496 C Y $2.00 44,746 $89,493 
CY $1.00 29,748 $29,748 C V $1.00 44,746 $44,746 
NA $0 NA $0 

ACRE $1,200 16.9 $44,253 ACRE $1,200 55.5 $66,565 
ACRE $500 16.9 $18,419 A C R E $500 55.5 $27,715 
ACRE $200 16.9 $7,176 ACRE $200 55.5 $11,094 
ACRE $200 16.9 $7,376 A C R E $200 55.5 $11,094 

EA $1,500 0 10 EA $1,500 0 $0 
EA 10 $0 EA 10 $0 
FT $5 2,550 $12,750 FT 45 2,550 $12,750 
NA $0 NA $0 

NA $0 NA $0 
NA $0 NA $0 

NA $0 NA $0 
NA $0 NA $0 

NA $0 NA $0 
NA $0 NA $0 

NA $0 NA SO 
NA $0 NA $0 

LS $10,000 1 $10,000 LS $10,000 1 $10,000 
LS $5,000 1 $5,000 LS $5,000 1 $5,000 

Construction Subtotal S2.999.674 Construction Subtotal $1,801,517 

Total 
10% Contingenev 

Subtotal Closure Cost 

$2,610,921 
$261,092 

$2,894,011 

Total 
lOVa Contingency 

Subtotal Closure Cost 

$3,062,174 
$106,217 

$1,168,.191 

Total 
10% Contingency 

Subtotal Closure Cost 

$3,864,017 
$186,402 

$4,250,418 



POST-CLOSURE COSTS (30 YEARS) 

Section 1.0- Engineering 
-»'ltem^'.0„ ^7-: ir: -;'7.(r-i^^.: }̂ Desoiption^' '"̂ y -̂.y-. -,^'';^^;C,A .-rUnit Measure, Cost/Unit 1 <»-No; Units** --.Total Cost".,; 

1.1 Post-Closure Plan LS $5,000 1 $5,000 

1.2 A n n u a l R e p o r t (including reiul iv frvm gai . leachale. 
and ground naler sampling - delallv of maintenance 
performed) LS $5,000 10 $150,000 

a Scmianniial Site Inspections LS $400 60 $24,000 
b Plan Update LS $200 10 $6,000 

Engineering Subtotal $185,000 

Section 2.0 - Gas Col lect ion System - Sampling 
- tltem vB-','-.'"^.;.'^- •^*:];v.'?PDesCTtption*fi;:j:~V^..^^^^ Unit Measure5|,^;-Co5t/Unjl^ •^riNo-'Units-''' i«!-.TotalGost;V 

2.1 Sample Collection LS $250 120 $10,000 
2.2 Sample Analysis NA $0 
2.3 R e p o r t (Pan of Annual Report) 

Gas Collection System - Sampling Subtotal $10,000 

Section 3.0 - Leachate Col lect ion System - Sam ' l i ng 
;-;ltan-. B..-ii-~---'V.;xv->'i^" - Descnption'' .'."^^Jf ; Unit Measure- "S.Cost/Unil W1 .No ; .Un i t s ' , ' - . 1-.Total C o s t . . 

1 2.1 Sample Collection LS $400 120 $48,000 
2.2 Sample Analysis LS $1,200 120 $144,000 
2 . 3 R e p o r t (Pari of Annual Heporl) NA 

1 Leachate Collection Svstem - Sampling Subtotal $192,000 

'Item i - j - ' D e s a i p t i o n ' . * ? ; . ( • , ; l i U n i t M e a s u r e ' l s n C o s t / U n i l M I /-.No. Umts:.= Total Cost .'s. 

3,1 Sample Co l l ec t i on LS $1,200 60 $72,000 
3,2 Sample Ana l ys i s LS $7,000 60 $420,000 
3.3 R e p o r t (Fan ot Annual Report) 

Ground Water Collection Svstem - Sampling Subtotal $492,0001 

^•Itan ''B l^^-wy4^C3^'.i:i:.DescriplioB-^,i?'^i'"'«:^=':jr;:l« .tUnit Measute^'l^at Cosl/Unit?-^ 1-... No. Uiiiis;.« i;. .Total Cost, a 

4.1 Cover 
a Soil Replacement LS $1,000 30 $10,000 
b Vesetation(Reseeding LS $500 10 $15,000 

4.2 S t o r m W a t e r Pro tec t ion St ructures 
a Ditch and Culvert Maintenance LS $500 10 $15,000 
b Berm and Basin Maintenance LS $500 10 $15,000 

4.3 G a s Co l l ec t i on System 
a System Operation NA 10 $0 
b System Repair LS $200 10 $6,000 

4.4 Leachate Co l l ec t i on System 
a Svstem Opciation LS $0 10 $0 
b System Repair LS $500 30 $15,000 

4.5 G r o u n d W a t e r M o n i t o r i n g System 
a System Operation NA 10 $0 
b System Repair LS $500 10 $15,000 

4.6 Sitp Spr i i r i t v 
a Lighting, signs, etc .. LS $500 30 $15,000 
b Fencinfi and Gates LS $500 10 $15,000 

4.7 Misce l laneous 
a 
b 

Facility Operatioiu and Maintenance Subtotal $141,000 

Total 
lOVa Contingrncy 

Total Posl-ClosuTf Cost 

$1,040,000 
$104,000 

$1,144,000 


