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UCA 
Title 19 Chapter 6 
Section 108(10) 

A Evidence that the proposed commercial facility has a proven market 

In 1990, Moulding & Sons Sand and Gravel, LLC received approval to operate a 
commercial C&D landfill south of 21*' Street in Weber County This facility operated 
as a privately owned commercial facility for 20 years and was designed to hold 
approximately 2 million tons of C&D waste This commercial facility was closed in 
September of 2008, leaving no commercial C&D facility within Weber County As a 
result, much of the C&D material was shipped to the Weber County Transfer Station 
at a charge of $30/ton In a year when most waste streams throughout Utah were 
declining because of the economic down turn, Weber County's waste stream 
increased 20,000 tons It is estimated that the total impact from C&D waste was 
approximately 40,000 tons Since the down turn in the economy has affected C&D 
waste as much as or more than the MSW waste stream, it is estimated that the 
typical annual need for C&D waste would vary between 50,000 to 80,000 tons for 
Weber County alone The Moulding and Sons C&D landfill received waste from 
Weber, Davis, Morgan and Box Elder counties 

The Market for C&D waste has been established by the Moulding facility over the 
past 20 years in Weber County C&D matenal waste flow changes depending on 
economic conditions It is directly related to the amount of new construction going on 
in the community Over the 20-year period the Moulding facility was in operation (i e 
approximately from 1989 through 2008), the average annual waste flow was around 
100,000 tons More recently, with the advent of the LEEDS program more and more 
contractors are sorting matenal on site and sending concrete and metal for recycling, 
but there is still a significant need in Weber County and the surrounding counties for 
C&D disposal 

There are no other commercial C&D landfills within Weber, Davis, Box Eider, or 
Morgan counties The only public C&D landfill within Weber County is the Weber 
County C&D Landfill Currently the closest alternative facilities are the Box Elder 
County Landfill in Box Elder County and the Wasatch Integrated Waste Landfill in 
Davis County, both of which are Class I MSW facilities The current fees for the Box 
Elder County Landfill and the Wasatch Integrated Waste Landfill are $26 50/ton and 
$26 00/ton, respectively 

(b) Description of the public benefits 

The need for a commercial C&D facility in Weber County is simple It is a better use 
of resources at a lower cost The Weber County C&D Landfill offers a lower cost 
alternative to the MSW facilities located in the area The current fees for the Box 
Elder County Landfill and the Wasatch Integrated Waste Landfill are $26 50/ton and 
$26 00/ton, respectively The current fee for the Weber County Transfer Station is 
$30 00/ton The pnce at the gate of the new Weber County C&D Landfill facility is 
less than $15 00/ton, which is less than 50 to 58% of the disposal fees at the MSW 
facilities The C&D landfill charges are based on the size and type of vehicle Thus, 
the Weber County C&D Landfill is a good alternative for entities within Weber County 
and surrounding counties for disposal of C&D wastes 



Use of the Weber County C&D Landfill would also preserve waste capacity in the 
MSW landfills in Davis and Box Elder Counties Davis County officials have 
expressed concern that the Davis County Landfill is filling much faster than they 
would like Thus, they have entered into a contract with Weber County to use the 
Weber County C&D Landfill for C&D wastes The same would apply to the Box 
Elder County Landfill as well Changing the Weber County C&D Landfill to a 
commercial facility would allow other entities within Morgan and Box Elder counties 
to use the Weber County facility without requinng individual agreements with those 
entities 

An additional benefit of the Weber County C&D Landfill has been to alleviate 
negative impacts on their municipal solid waste system C&D waste has had three 
negative impacts on Weber County's Solid waste system transfer station The first is 
safety The typical 40 foot end dump trucks that are used in transporting much of the 
C&D waste are not designed for use in a crowded transfer station In some areas of 
the building they can reach as high as some of the air ducts and signage They are 
very unstable when fully extended and could be a danger to themselves, employees, 
and the other visitors of the facility The second concern is the wear and tear on the 
facility Itself The transfer station has a concrete floor where garbage is dumped but 
the nature of C&D material is heavier and more abrasive than other loads This 
causes excessive wear on the floor Since the opening of the transfer station, there 
are areas that have worn down as much as five inches The third impact is reduced 
capacity Often this type of matenal is transported via "side-dump" trailers These 
vehicles take four or five bays in the transfer station to dump their matenal Dunng 
busy times many of the other customers must wait in queue while the C&D matenal 
IS being dumped On busy days at the transfer station as much as 1200 tons of 
waste IS shipped to the landfill The building design capacity is 1,000 tons per day 

The Weber County C&D Landfill will not at the current time focus on energy 
recovery, nor will it permit dumping of any hazardous matenal 

(c) Compliance history of an owner or operator of a proposed commercial nonhazardous 
solid or hazardous waste treatment, storage, or disposal facility 

The two entities involved in this operation, namely Moulding and Sons Landfill, LLC , 
and Weber County have been in the waste management business since 1990 and 
1966, respectively To our knowledge there have never been any major violations or 
deviation from polices of the State The track record for operations of this type of a 
facility has been stellar and would continue to provide cooperation and 
professionalism in the operations of this facility in the future 



SECTION I 

INTRODUCTION 

Weber County is applying for a Class VI permit to construct and operate a construction and 
demolition landfill the "Weber County C & D Landfill", which is anticipated to receive waste from 
and IS to be located within the boundaries of Weber County Utah This application for Class VI 
permit is submitted in accordance with the requirements of Rules R315-302, R315-303, R315-305, 
R315-309 and R315-310 of the Utah Solid Waste Permitting and Management Rules and the Utah 
Solid and Hazardous Waste Act (UCA 19-6-101 through 123) 

Page 



SECTION II 

PART I 
UTAH CLASS VI 

LANDFILL PERMIT APPLICATION FORM 

The following pages consist of the completed Utah Class VI Landfill Permit Application Form 

Page 11 1 



Utah Class IV and VI Landfill Permit Application Form 

Utah Division of Solid and Hazardous Waste 
Solid Waste Management Program 
MaJmg Address Off ice Locanon Phone (80I )538-«)7O 
P O B r a l 4 4 8 8 0 288 Nonb )460 West F M (801) 538 6715 
Sai l Lake City U ta l 84114-4880 Salt Lake City Utah 84116 www deq Utah gov 

APPLICATION FOR A PERMIT TO OPERATE A CLASS IV OR VI LANDFILL 

Please read the instructions that are found in the document, INSTRUCTIONS FOR APPLICATION FOR A PERMIT TO 
OPERATE A CLASS IV or VI LANDFILL This application form shall be used for all Class IV or VI solid waste disposal facility 
permits and modifications Part I, GENEF^AL INFORMATION must accompany a permit application Part II, APPLICATION 
CHECKLIST, IS provided to assist applicants and, if included with the application, will assist review Please note the version 
date of ttiis 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) 538-6170 to determine if this form is still current When completed, please 
return this form and support documents, forms, drawings, and maps to 

Dennis R Downs, Director 
Division of Solid and Hazardous Waste 
Utah Department of Environmental Quality 
PO Box 144880 
Salt Lake City, Utah 84114-4880 

(Note Wtien the application is determined to be complete, submittal of two copies of the complete application will be 
required ) 



Utah Class IV and VI Landfill Permit Application Form 

Part / Genera) Information APPLICANT PLEASE COf^PLETE ALL SECTIONS. 

L Landfill • Class IVa • Class IVb // Application • New Application • Facility Expansion 
Pype Class VI Type • Renewal Application Modification 

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

/// Facility Name and Location 
Legal Name of Facility 
Weber County C&D Landfill 

Site Address (street or directions to site) 

10485 West 900 South 

County 

Weber 

City Ogden State Utah 
Zip 
Code 84404 Telephone 

Township 6 North Range 3 West Section(s) 19 
Quarter/Quarter Section 

Quarter Section Northwest 

Main Gate Latitude degrees 4i minutes 14 seconds 550 Longitude degrees 112 minutes 13 seconds 503 

IV Facility Owner(s) Information 
Legal Name of Facility Owner 
Weber County Corp 

Address (mailing) 
867 West Wilson Lane 

City Ogden State Utah Code 84401 Telephone (801) 399 8803 

V Facility Operator(s) Information 
Legal Name of Facility Operator 
Moulding & Sons Landfill LLC 
Address (mailing) 
910 West 21 St Street 

kty Ogden Stale Utah 
Zip 
Code 84401 Telephone (soi) 725 2722 

VI Property Owner(s) Information 
Legal Name of Property Owner 
Weber County Corp 
Address (mailing) 
2380 S Washington Blvd 

City Ogden State Utah 
Zip 
Code 84401 Telephone (801)399 8416 

VII Contact Information 

Owner Contact Gary C Laird Title Weber County Director of Solid Waste 

Address (mailing) 
867 West Wilson Lane 

City Ogden State Utah 
Zip 
Code 84401 Telephone (8011 399 8803 

E mail Address g|a,rcl@co weber ut us 
Alternative Telephone (cell or 
other) (801)399 8806 

Operator Contact Randy Moulding Title 

Address (mailing) 
910 West 21st Street 

City Ogden State Utah 
Zip 
Code 84401 Telephone (801)725 2722 

Email Address 
Alternative Telephone (cell or 
other) 

Property Owner Contact Nate Pierce Title Weber County Director of Operations 

Address (mailing) 
^ 4 4 24th Street 

PKly Ogden State Utah 
Zip 
Code 84401 Telephone (801)625 3850 

Email Address npierce@co weber ut us 
Alternative Telephone (cell or 
other) 



Utah Class IV and VI Landfill Permit Application Form 

Part I General Information (Continued) 
VIII W a s t e T y p e s (check all that apply) IX Facility Area 

• Landfill will accept all wastes allowed in Class IV or VI landfills Or 
landfill will accept only the following wastes 
Waste Type Combined Disposal Unit Monofill Unit 
• Construction & Demolition • • 
• Tires • • 
• Yard Waste • • 
• Animals • • 
• Contaminated Soil • • 
0 Other All Class VI Wastes • 

Facility 
Area 
Disposal 
Area 

Design Capacity 

Note Disposal of dead animals must be approved by the Executive 
Secretary 

Years 

Cubic Yards 

Tons 

110 7 

98 5 

50 est 

16 Mill ion 

8 Mill ion 

acres 

acres 

X Fee and Application Documents 

Indicate Documents Attached To This Application • Application Fee Amount $ 

H Facility Map or Maps H 
H Ground Water Report S 

Facility Legal Description 
Closure Design m 

Plan of Operation 
Cost Estimates 

Waste Descnption 
Financial Assurance 

Class VI Special Requirements 

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

I HEREBY CJgRTIFYTHAT THIS INFORMATION AND ALL ATTACtHED PAGES ARE CORRECT AND COMPLETE I HEREBY CJgRTIFYTHAI 
SignaWre qf.A6thonzed pJnerSii epresentative 

Gary C Laird 

Title Weber County - Q 
Director of Solid Waste 

Date 

Address 
867 West Wilson LaneQ 
Ogden Utah 84401 

Signature O j^ thor i zed LancKwner Representative (if applicable) 

z 
v^ thor i zea Lanoywner Ka| 

Gary C Laird 

Name typed or pnnted 

Title Weber County Q 
Director of Solid Waste 

Date 

Address 
B67 West Wilson LaneQ 
Ogden Utah 84401 

Signature of Authonzed Operator Representative (if applicable) 

I Randy Moulding 

Name typed or pnnted 

Title Moulding & Sons Q 
Landfill LLC President 

Date 

Address 
/ ' / V - / / 

910 West 21st StreetQ 
Ogden Utah 84401 



SECTION III 

PART II 
UTAH CLASS VI 

PERMIT APPLICATION CHECKLIST 

The following pages include fine connpleted Ufoti Class VI Permit Application Ctiecklist as obtained 
from Ufohi Division of Solid and Hazardous Waste Thie chiecklist includes reference to the locations 
in this permit application where each item required on the checklist is provided 

Page III - 1 



Utah Class IV and VI Landfill Permit Application Checklist 

Important Note Ttie following ctiecklist is for ttie permit application and addresses only the 
requirements of thie Division of Solid and Hazardous Waste Ottier 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 Waste Permitting and Management Rules does not exempt the facility from these other 
requirements 

An application for a permit to construct and operate a landfill is the documentation that the landfill will be 
located, designed, constructed, and operated to meet the requirements of Rules R315-305 of the Utah 
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 So//d Waste Permitting and Management Rules, the Utah Solid and Hazardous Waste Act, 
along with many other useful guidance documents can be obtained by contacting the Division of Solid 
and Hazardous Waste at 801-538-6170 Most of these documents are available on the Division's web 
page at www hazardouswaste utah gov Guidance documents can be found at the solid waste section 
portion of the web page 

When the 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 Checklist 

/. Facility General Information 
Description of Item Location In 

Document 

la General Information - All Facilities 

Completed Part 1 General information form above IV 1 

General descnption of the facility (R315-310-3(1 )(b)) IV 1 

Legal description of property (R315-310-3(1)(c)) IV 2 

Proof of ownership, lease agreement, or other mechanism (R315-310-3(1)(c)) IV 2 

If the permit application is for a Class IV landfill, a demonstration that the landfill is 
not a commercial facility 

Does Not Apply 

Waste type and anticipated daily volume (R315-310-3(1 )(d)) IV-2 

Intended schedule of construction (R315-302-2(2)(a)) IV-3 

lb General Information - New Or Laterally Expanding Facilities 

Documentation that the Historical Survey requirements of R315-302-1 (2)(f) have 
been met (R315-305-4(1 )(b)(vi)) 

V-1 

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

V 1 

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)) 

V 2 

Page ] of 5 (rev 9/2007) 



Utah Class IV and VI Landfill Permit Application Checklist 

/ Facility General Information 
Descnption of Item Location In 

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

V 2 

Ic Location Standards - New Or Laterally Expanding Class IVa 
Landfills (R315-305-4(1)(a)) 

Land use compatibility Does Not Apply 

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

Does Not Apply 

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

Does Not Apply 

Maps showing the location of dwellings residential areas, other 
structures, and historic structures 

Does Not Apply 

List of airports within five miles of facility and distance to each Does Not Apply 

Geology Does Not Apply 

Geologic maps showing significant geologic features faults and unstable 
areas 

Does Not Apply 

Maps showing site soils Does Not Apply 

Surface water Does Not Apply 

Magnitude of 24 hour 25 year and 100 year storm events Does Not Apply 

Average annual rainfall Does Not Apply 

Maximum elevation of flood waters proximate to the facility Does Not Apply 

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

Does Not Apply 

Wetlands Does Not Apply 

Ground water Does Not Apply 

Id Location Standards - New Or Laterally Expanding Class IVb 
and VI Landfills 

Floodplains as specified in R315-302-1(2)(c)(ii) (R315-305-4(1 )(b)(i)) VI 1 

Wetlands as specified in R315-302-1 (2)(d) (R315-305-4(1 )(b)(ii)) VI 1 

The landfill is located so that the lowest level of waste is at least ten feet above 
the historical high level of ground water (R315-305-4(1 )(b)(iii)) 

VI 1 

Geology as specified in R315-302-1 (2)(b)(i) and (iv) (R315-305-4(1 )(b)(iv)) VI 2 

le Additional Location Standards - New Or Laterally Expanding 
Class IVb and VI Landfills Or Landfills Requesting That Dead 
Animals Be Added As A New Waste Stream (R315-305-
4(1)(a)(v)) 

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

VII 1 
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Utah Class IV and VI Landfill Permit Application Checklist 

/ Facility General Information 
Description of Item Location In 

Document 

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

Vil 1 

Maps showing the location of dwellings, residential areas other structures, and 
histonc structures 

VII 1 

List of airports withm five miles of facility and distance to each VII 1 

If Plan Of Operations - All Facilities (R315-310-3(1 )(e) and R315-
302-2(2)) 

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

VIII 1 

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)) 

VIII 2 

Contingency plans in the event of a fire or explosion (R315-302-2(2)(d)) VIII 2 

Plan to control fugitive dust generated from roads, construction, general 
operations and covering the waste (R315-302-2(2)(g)) VIII 3 

Plan for letter control and collection (R315-302-2(2)(h)) VIII 3 

Procedures for excluding the receipt of prohibited hazardous or P C B containing 
waste (R315-302-2(2)(j)) 

VIII 3 

Procedures for controlling disease vectors (R315-302-2(2)(k)) VIII 4 

A plan for alternative waste handling (R315-302-2(2)(l)) VIM 4 

A general training and safety plan for site operations (R315-302-2(2)(o)) Vlli 4 

Any recycling programs planned at the facility (R315-303-4(6)) Vlll 4 

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

VIII 5 

Ig Additional Plan Of Operation Requirements - Class IVa 
Facilities 

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

Does Not Apply 

// Facility Technical Information 

lla Maps - All Facilities 

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

IX 1 and FIGURES 

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

IX 1 and FIGURES 
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Utah Class IV and VI Landfill Permit Application Checklist 

/ Facility General Information 
Description of item Location In 

Document 

lib Geohydrological Assessment - Class IVa Landfills (R315-310-
4(2)(b)) 

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

Does Not Apply 

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

Does Not Apply 

Depth to ground water (R315-310-4(2)(b)(iii)) Does Not Apply 

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

Does Not Apply 

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)) 

Does Not Apply 

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

Does Not Apply 

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

Does Not Apply 

Calculation of site water balance (R315-310-4(2)(b)(ix)) Does Not Apply 

lie Engineenng Report, Plans, Specifications, And Calculations -
All Facilities 

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

X 1 

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

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

Engineering reports required to meet the location standards of R315-305-4 
including documentation of any demonstration or exemption made for any location 
standard (R315-31G-4(2)(c)(i)) 

X 3 

Identification of borrow sources for final cover (R315-310-4(2)(c)(iv)) X 3 

Run-off collection, treatment and disposal and documentation to show that any 
treatment system is being or has been reviewed by the Division of Water Quality 
(R315-310-4(2)(c)(v) and R315-310-3(1 )(i)) 

X 3 

lid Closure Requirements - All Facilities 

C L O S U R E P L A N (R315-310-3(1)(h)) XI 1 

Closure schedule (R315-310-4(2)(d)(i)) XI 1 

Design of final cover (R315-310-4(2)(c)(iii)) XI 1 

Page 4 of 5 (rev 9/2007) 



Utah Class IV and VI Landfill Permit Application Checklist 

/ Facility General Information 
Descnption of Item Location In 

Document 
Capacity of site in volume and tonnage (R315-310-4(2)(d)(ii)) XI-1 

Final inspection by regulatory agencies (R315-310-4(2)(d)(iii)) Xl- l 

lie Post-Closure Requirements- All Facilities 

POST-CLOSURE CARE PLAN (R315-310-3(1 )(h)) Xll 1 

Changes to record of title, land use, and zoning restrictions (R315-310-4(2)(e)(ii)) XII 1 

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

Xll 1 

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

Xll 1 

llf Financial Assurance - All Facilities (R315-310-3(1)0)) 
Identification of closure costs including cost calculations (R315-310-4(2)(d)(iv)) Xlll 1 

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

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

Xlll 2 

N ^LL\SWS FormXPcrran ApplicatJOD fonns\2007_Class_TV_&_Vl_appljcation and checldjsi doc 
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SECTION IV 

PART II 

I FACILITY GENERAL INFORMATION 

lo GENERAL INFORMATION - ALL FACILITIES 

Completed Part I General information Form 

The part I general information form is completed and is provided in Section 1 of this document 

General descnption of the Facility (R315-310-3(l)(b)) 

The Weber County C & D Landfill will be located on approximately 1107 acres of land located 
in the Northwest Quarter of Section 19, Township 6 North Range 3 West Salt Lake Base and 
Meridian Property owners surrounding the proposed landfill site include the U S Government (Air 
Force property) to the west, the Union Pacific Railroad and undeveloped land owned by Powder 
Mountain Group Holding LLC to the south, Bible Broadcasting Network Inc (on which a radio 
tower has been constructed] and undeveloped property owned by Joseph M Colosimo to the 
north and undeveloped property owned by Counterpoint Construction Company to the east 
The property is located along base of the south side of Little Mountain located in Weber County 
Sheet C 1 of the design drawings shows the general location of the site (Exhibit A Appendix 1) 

Weber County land use zoning for the site and of the properties adjacent to the proposed landfill 
are designated as M 3 (heavy manufacturing) Since this will be a landfill owned by Weber 
County and allowed under zoning as a government use facility no zoning changes or conditional 
use permits will be required by Weber County The landfill site will be surrounded by a minimum 
4 foot high security fence consisting of either a 5 strand barbed wire fence or a wire mesh field 
fence The fence will be either constructed in phases as landfill expansion occurs or may be 
constructed around the entire facility property at any time during the facility life 

Site access will be from an existing asphalt road (900 South) located along the north side of the 
property with the entrance approximately 500 feet west of the east property line Weber County 
has assigned the street address of the facility as 10485 West 900 South A 6-foot high chain link 
fence will extend for minimum distance of 50 feet on each side of the site entrance with a gate 
that can be closed and locked auring hours the landfill is not open Access to the facility will be 
gated to inhibit unauthorized entrance when the landfill operator is not present 

The landfill footprint will consist approximately 98 5 acres and the rest of the property will include 
storm drainage and operational facilities and site access roods The waste pile is designed to 
be approximately 180 to 200 feet heigh around the perimeter slopes and approaches 230 feet 
in height along the center ridge line 

Benches are provided approximately every 50 feet of vertical height around the perimeter slopes 
to accommodate storm water management and structural stability The benches ore 
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approximately 18 feet wide and provide a ditch depth of approximately 3 feet All benches 
provide a drainage slope toward the southeast corner of the waste pile where storm drainage 
inlet boxes and down dram piping will be installed to convey storm wafer off the landfill area 
Bench widths also provide access around the perimeter slopes for periodic inspection and 
maintenance 

Three storm water management ponds are included in the design to provide storm water 
detention and to provide for water quality controls prior to discharging storm water off site The 
operations pond will collect storm water from the operations area and discharge the water into 
the upper east pond The upper east pond receives storm water from the operations pond from 
the areas of Little Mountain and the asphalt rood up-grodient from the facility, and from part of 
the lower east and north slope areas of the landfill, The southeast pond receives storm water from 
the upper east pond and from the remaining landfill area Discharge from the southeast pond 
will be off-site directly in line with a culvert that has been installed to direct storm water under the 
railroad and to the mud flats on the south side of the railroad Each detention pond is equipped 
with on outlet design that provides for skimming of oils and other materials that will collect on the 
surtoce of the water in the ponds 

Legal description of property (R315-310-3(l)(c)) 

The legal description o f the property as provided on the Quif-Cloim Deed for Moulding 
Investments LLC and in a property purchase and landfill operating agreement between Moulding 
Investments LLC and Weber County located in Exhibit B 

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

The proof of ownership is provided in the form of a Quit-Cloim Deed for Moulding Investments LLC 
and in a property purchase and landfill operations agreement between Moulding Investments 
LLC and Weber County located ond a purchase and operating agreement between Weber 
County and Moulding Investments LLC in Exhibit B The landfill will be operated by Moulding & 
Sons Landfill LLC under contract with Weber County 

If the permit application is for a Class IV landfill, a demonstration that the landfill is not a 
commercial facility 

The application is for a Class VI landfill 

Waste type and anticipated doily volume (R315-310-3(l)(d)) 

The facility will be a Class VI construction and demolition landfill used for disposal of non-
hazardous wastes OS defined by R315-305-1 and in acco rdance with the following waste 
types 

• Construction/demohtion waste 
• Yard waste 
• Inert waste 
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• Dead animals upon as approved by the Executive Secretary and upon meeting 
the requirements of R315-315-6 which provide for disposal, burial a n d cover 
requirements for d e a d animals 

• Non-hazardous petroleum contaminated soils containing the following constituents 
below the following levels 

• Benzene, 0 03 mg/kg 
• Ethylbenzene 13 mg/kg 
• Toluene, 12 mg/kg and 
• Zylenes 200 mg/kg 

No wastes wastes will be accep ted from a conditionally exempt small quantity 
generator of hazardous waste will be accep ted 

Anticipated doily volumes will include approximately 600 to 1000 tons per day depending on the 
time of year and the economic environment for construction and demolition projects 

Intended schedule of construction (R315-302-2(2)(a)) 

Construction is anticipated to begin in early 2009 or immediately following issuance of the 
required permits from the Utah Division of Solid and Hazardous Waste and Weber County Planning 
and Zoning Initial construction will include the access rood installation of a mobile office for 
checking in waste deliveries and keeping records preparing the floor grades in the initial landfill 
operating area to provide sufficient air space to begin receipt of waste and installation of utilities 
needed tor the mobile office and tor construction and dust control water 

Construction of the floor area will expand as needed to provide air space to meet operational 
needs as waste is received during the life of the facility Only earthwork construction will be 
required to provide the needed cuts ond fills to achieve o level that is at or above the floor design 
grades provided in the drawings In areas where fill is required to obtain design floor elevations 
inert imported till in the form of concrete masonry imported soils etc may be used in lieu of on-
site soils for fill 
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SECTION V 

PART II 

I FACILITY GENERAL INFORMATION 

lb GENERAL INFORMATION - NEW OR LATERALLY EXPANDING FACILITIES 

Documentation that Historical Survey requirements of R315-302-1 (2)(f) hove been met (R315-
305-4(1 )(b)(vi)) 

A historical survey was completed by Sagebrush Consultants in June 2008 The report providing 
the results of the survey was submitted to the State Historic Preservation Officer in July 2008 and 
is provided Exhibit C of this permit application According to the report submitted there were two 
sites identified The report summarizes that 1he inventory resulted in the identification of one 
historic campsite 42WB445 and one rock quarry 42WB446 Due to their proximity to the Lucin 
Cutoff, as well as datable artifacts found at the campsite, it is highly likely that these two sites ore 
related to the construction of the cutoff Both sites were recommended eligible to the Notional 
Register of Historic Places due to their association with the significant historic site the Lucin Cutoff 

The historic campsite which is within the existing 100-foot rood right-of-way will be preserved since 
it IS off the landfill facility property, however the rock quarry area will be incorporated into the 
active landfill area 

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

Fronk R Hoi 
150 East 200 North #P 
Logon Utah 84321 

Bible Broadcasting Network, Inc 
8030 Arrowridge Blvd 
Charlotte, North Carolina 28273 

United States of America 
Hill Air Force Base 
Tim Stone AlCP 
Hill Air Force Base Community Planner 
75 CEG/CEPP 
7302 Wardleigh Rood 
HillAFB Utah 84056-5016 
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state of Utah 
Division of Wildlife Resources 
Attn Scott Walker - Habitat Manager 
515 East 5300 South 
Ogden, Utah 84405 

Stonefield Inc 
355 Boxington Way 
Sparks, Nevada 89434 

Union Pacific Railroad 
1400 Douglas Street 
Omaha, Nebraska 68179 

Westinghouse Electric Company LLC 
1330 Beuloh Road 
Pittsburgh, Pennsylvania 15235 

Counterpoint Construction Company, Inc 
1598 North 352 West 
Loyfon Utah 84040 

Utah Department of Transportation 
4501 South 2700 West 
Moil Stop 141200 
Salt Lake City, Utah 84114-1200 

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)) 

Copies of all letters provided to the surrounding property owners at the time of the original permit 
application submitted in January of 2009 are included in Exhibit D 

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

Local government with jurisdiction over the facility is 

Weber County 
2380 Washington Blvd 
Ogden, Utah 84401 
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SECTION VI 

PART II 
I FACILITY GENERAL INFORMATION 

Id LOCATION STANDARDS - NEW OR LATERALLY EXPANDING 
CLASS IVb AND VI LANDFILLS (R315-305-4(1)(a)) 

Floodplains as specified in R315-302-l(2)(c)(ii) (R315-305-4(l)(b)(i)) 

Flood mopping showing the 1 OO-yeor flood area in the proximity of the facility as obtained from 
the Federal Emergency Management Agency (FEMA) is found in Exhibit E 

According to the Federal Emergency Management Agency (FEMA) flood plain mop for the area 
(Flood Insurance Rate Mop Weber County Utah and Incorporated Areas Panel 400 of 600 Map 
Number 49057C0400E Effective Dote December 16 2005) the subject property is not within the 
designated 1 OO-yeor flood plain 

The overage annual rainfall for the site is approximately 13 2 inches based on the Utah Climate 
Center climate summary table for the Bear River Boy Utah weather station 

Magnitudes of the 1 OO-yeor 24-hour and the 25-year 24-hour precipitation events of the facility 
ore 2 73 and 2 23 inches respectively based on the Point Precipitation Frequency Estimates from 
NOAA Atlas 14 (Exhibit A Appendix 4) 

Wetlands as specified in R315-302-1 (2){d) (R315-305-4(l)(b)(ii)) 

A search was competed on the notional wetlands inventory web site [v/ww fws qov/nwi/) and 
several potential wetlands were presented at the site A wetlands biologist certified by the 
Bountiful Army Corps of Engineers (COE) and a wetlands specialist from the COE Bountiful office 
a site visit on September 12 2008 According to the COE wetland specialist and based on 
criteria defined in a memorandum from the EPA and the Army Corps of Engineers entitled Clean 
Water Act Jurisdiction Following the U S Supreme Court's Decision in Roponos v United States & 
Corobell v United States doted June 2007 the determination for all wetlands located on the 
proposed landfill site is non-jurisdictional Based on conversations with COE personnel, 
documentation has been prepared from the COE Bountiful office classifying all wetlands at the 
proposed site as non-jurisdicfionol This documentation is to be included as Exhibit E 

The landfill is located so that the lowest level of waste is at least ten feet above the historical 
high level of ground water (R315-305-4(1)(b)(iii)) 

The Owner requests o variance by the Executive Secretory to allow five feet of separation in lieu 
of the ten-foot separation requirement This request is based on the poor quality of ground wafer 
in the uppermost aquifer the inert nature of the waste materials that will be received, and the low 
permeability associated with the soils at the site 
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Two ground water samples were obtained from soil boring locations (B-4 and B-7) near the south 
or down-gradient side of the property Wafer quality analyses were completed on the two 
samples obtained by American West Analytical Laboratories Results of the laboratory analyses 
show TDS values of 29,000 mg/L and 23,000 mg/L in the samples obtained from B-4 and B-7, 
respectively (Exhibit A Appendix 3) Ground waters with TDS values over 10,000 mg/L are defined 
by the Utah Division of Water Quality as Class IV or Saline Ground Water 

Laboratory permeability analyses were conducted on samples consisting of lean clay and the 
interloyered cloy and silt materials obtained at a depth of about 0 5 foot in TP-1 and at a depth 
of about 2 5 feet in TP- 7 Results show the permeability of the lean clay to be 2 x 10 * cm/sec and 
the permeability of the interloyered cloy and silt to be 2 x 10 ̂  cm/sec (Exhibit A Appendix 2 Page 
5) 

Geology as specified in R315-302-1 (2)(b)(l) and (iv) (R315-305-4(l)(b)(iv)) 

The site is not located in a dam failure flood area, or above on underground mine a salt dome 
or a salt bed and is not located adjacent to features which could compromise the structural 
integrity of the facility There ore also no local soil conditions geolotic features or human made 
features that will compromise the integrity of the structural components of the facility 

A letter from Applied Geotechnicol Engineering Consultants (AGEC) doted December 4 2008 
(Exhibit A Appendix 2) provides a description of the regional and site geology the tectonic 
setting and geologic hazards Much of the text herein is directly from the AGEC letter 

Regional Geology includes the Basin and Range physiographic province of the northeast end 
of the Great Salt Lake which is mode up of north/south elongated mountain blocks and valleys 
The area in and around the Great Salt lake was once occupied by a large lake known as Lake 
Bonneville during the Wisconsin Glacial Period of the Pleistocene Age The present-day Great Salt 
Lake is o remnant of ancient Lake Bonneville The stillstonds of Lake Bonneville formed benches 
along the Wasatch Front The highest level of Lake Bonneville is marked by a bench the 
Bonneville shoreline at approximate elevation 5200 feet The lake remained at this high level 
from approximately 17 000 to 15 0000 years before the present until it dropped approximately 
350 feet6 during a catastrophic flood known as the Bonneville Flood Two lower stillstonds of Lake 
Bonneville are the Prove and Gilbert, which formed at approximate elevations of 4800 and 4250 
feet respectively The lake has remained near its present-day level through most of Holocene 
time The elevation of the site is just above the historic high level of the Great Salt Lake 

Site geology is associated withy the southnern end of Little Mountain which is a hill of exposed 
bedrock This bedrock was mapped as consisting of rock from the Perry Canyon Formation This 
bedrock is exposed along the north and west edges of the property and consists of diamictite 
and slate The diomictife in this area generally dips down toward the northwest of approximately 
7 to 10 degrees Based on results of the subsurface investigation there is a significant amount 
of sand and clay which overlies the bedrock in most of the area planned for londfilling These soils 
consist of Lake Bonneville sediments which area interpreted to be both deep lake and near shore 
deposits 
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Tectonic setting of the site is near the eastern side of the Basin and Range physiographic 
province adjacent to the Wasatch mountains The Wasatch mountains ore bounded on the west 
by the Wasatch fault zone which extends approximately 240 miles from near Molod, Idaho to the 
vicinity of Fayette Utah Relatively recent fault movements of the Wasatch fault zone ore 
evidenced by offsets in Lake Bonneville sediments and more recent alluvial and colluvial deposits 

The Wasatch fault zone is considered to be made up of several segments each segment acting 
relatively independently The site is located approximately 14 miles west of the Weber segment 
of the Wasatch fault zone There is another potentially active fault in the East Great Salt Lake fault 
which extends along the west side of Antelope Island and Promontory Point This fault is located 
approximately 11 miles to the southwest This is the closest known potentially active fault to the 
site Both of these faults show evidence of movement during the Holocenf time and thus, ore 
considered potentially active The Weber segment of the Wasatch fault zone is considered to 
potentially produce earthquakes as great as 7 2 moment magnitude and the east Great Salt 
Lake fault is considered to be able to produce a 6 9 moment magnitude earthquake 

Geologic Hazards identified during the study which may affect the site are primarily limited strong 
earthquake ground shaking and the potential for liquefaction and possibly lateral spread Surface 
fault rupture rockfall landslide and debris flow ore not considered potential hazards at the site 
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SECTION Vll 

PART 11 
I FACILITY GENERAL INFORMATION 

le ADDITIONAL LOCATION STANDARDS - NEW OR LATERALLY EXPANDING 
CLASS IVb AND VI LANDFILLS OR LANDFILLS REQUESTING THAT DEAD ANIMALS BE ADDED 

AS A NEW WASTE STREAM (R315-305-4(l)(A)(v)) 

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

Maps showing the existing land use topography, residences porks, monuments recreation areas 
or wilderness areas within 1000 feet of the site boundary are provided in the figures There ore no 
existing residences porks monuments recreation areas or wilderness areas within 1000 feet of 
the site boundary 

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

A letter received from the State of Utah Department of Natural Resources Division of Wildlife 
Resources dated October 16 2008 states that "The Utah Division of Wildlife Resources (UDWR) 
does not have records of occurrence for any threatened endangered or sensitive species within 
the project area or within a 1 -mile radius The letter provided by the UDWR is included in Exhibit 
F 

Mops showing the location of dwellings, residential areas, other structures, and historic 
structures 

Mops showing the location of dwellings residential areas other structures and historic structures 
ore found in on otlached figure 

List of airports within five miles of facility and distance to each 

There ore no airports located within 5 miles of the facility as shown in the attached figures 
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SECTION Vlli 

PART II 
I FACILITY GENERAL INFORMATION 

If PLAN OF OPERATIONS - ALL FACILITIES 
(R315-310-3(l)(e) AND R315-302-2(2)) 

Description of On-Site Waste Handling procedures and on 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)) 

The landfill will be operated and managed by Moulding & Sons Landfill LLC (Moulding & Sons) 
under contract with Weber County (Landfill Owner) Moulding & Sons will be responsible to Weber 
County to operate and manage the landfill under the requirements and conditions of the landfill 
permits 

Construction to expand the landfill area will occur as needed during the life of the landfill 
Documentation will be provided to the Utah Division of Solid and Hazardous Waste (DSHW) to 
demonstrate that the floor grades achieved ore at or above the design grades presented in the 
drawings Disposal of non-inert waste materials (such as concrete, masonry fill soils, etc ) in the 
newly constructed areas will only occur after approval to operate each completed area is 
provided by the Utah Division of Solid and Hazardous Waste If is expected that general site 
grading for the landfill expansion will be ongoing to meet soil cover operational needs 

Handling procedures for C & D Waste will include checking in each truck load of waste material 
delivered to the landfill facility and either providing on estimated volume delivered with each load 
for conversion to tons received or by installation of scales and weighing each load of waste 
delivered The conversion factor to be used will be 0 50 tons per cubic yards in accordance with 
R315-302-2(4)(c)(ii) Doily waste delivery records will be kept on a form similar to or containing 
similar information to the form contained in Exhibit G 

Trucks delivering inert waste consisting of concrete masonry non-contaminated soils etc will 
then be directed to either a location outside the landfill operational footprint for use as floor fill or 
operational cover materials or to location at or near the working waste disposal face Equipment 
operators will then place the inert waste materials as floor fill, in stockpiles to be used later as fill 
or cover materials, or as cover materials as needed for litter and vector control Slightly 
contaminated soils meeting the requirements established for Class VI wastes may be stockpiled 
in approved operational areas within the landfill footprint and used as waste cover materials 

Trucks delivering non-inert waste materials that con-not be used as clean fill or operational covers 
will be directed to the landfill waste pile working face Equipment operators will then incorporate 
the waste materials into the working face or waste pile 
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Dead Animals delivered to the site wil be managed and disposed in a manner that will minimize 
odors and the attraction harborage, and propagation of insects rodents birds or other animals 
Dead animals will be disposed of 1) At base of the active working face and buried immediately 
with a minimum of hvo feet of other waste, 2) In a separate trench specifically designated to 
receive dead animals and covered with of least 6 inches of earth at the end of the working day 
the carcasses ore received Disposal at the base of the active working face and covering the 
carcasses with at least 2 feet of waste is the preferred method of disposal Trenches in which 
carcasses ore disposed shall receive a minimum intermediate soil cover of 12 inches if delivery 
of additional carcasses is expected to exceed 30 days 

A 6-inch thick soil cover will be placed over wastes as required for litter and vector control and 
to reduce the potential of fire hazard A final 2-foof thick final cover will be placed above areas 
of the waste mound as final grades ore obtained 

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)) 

The schedule of inspections and monitoring associated with the landfill facility to provide for 
proper operation and maintenance ore provided in Table Vlll-1 

TABLE Vlll-1 
INSPECTION SCHEDULE 

Inspection Activity Frequency 

Access Road and Gate Semi-Annuol 

Security Fences Semi-Annuol 

Landfill Construction At the time of each construction phase 

Landfill Equipment As recommended by Manufacturers 

Storm Drainage Facilities Quarterly 

Final Closure Cover Semi-Annuol 

Post Closure Semi-Annuol 

Contingency plans in the event of a fire or explosion (R315-302-2(2)(d)) 

Fire hazard is reduced by soil cover materials placed on ignifoble waste during waste handling 
and placement In the event that fires do occur during operating hours the burning material will 
first be covered with on-site or other available soil material Small fires may be extinguished with 
tire extinguishers provided in the site vehicles by using on-site water available from designated 
water sources and/or by covering the fires with on-site or other available soils 
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upon notification of a fire that con not be controlled using on-site equipment, a long blase 
(greater than 30 seconds) on a vehicle horn or on permanent site alarm equipment will be 
sounded and non-essential equipment will be shut down All site personnel will assemble outside 
the landfill entrance and the Weber Fire District will be notified All site personnel will be moved 
a safe distance from the area involved until the fire is safely controlled or extinguished The 
telephone number and location of the nearest fire station will be displayed near telephones 
located in the site office 

Fires that occur during times that the landfill is closed will have additional time to spread and will 
therefore be more difficult to contain and control The landfill operator or manager may utilize 
site equipment to cover fires with soil and/or separate burning materials from the other waste 
materials and bury the burning materials with soil Otherwise the local fire deportment will be 
notified to assist in the efforts to control fires 

Explosive gases are expected to be minimal due to the type of waste received (mostly being 
relatively inert) the dry nature of the waste entering the landfill and the dry climate and limited 
availability of moisture that can leach into the landfilled waste 

Plan to control fugitive dust generated from roods, construction, general operations, and 
covenng the waste (R315-302-2(2)(g)) 

Fugitive dust will be controlled by applying wafer, or by use of other dust treatment and control 
procedures to roods and other exposed surfaces where fugitive dust generation becomes a 
nuisance Fugitive dust and the control of fugitive dust will be routinely reviewed for compliance 
with Division of Air Quality regulations 

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

Litter will be controlled by fencing and using soil cover as needed Although measures intended 
to control litter dispersal ore ettective it is inevitable that litter collection will still be required There 
will be periods of time when wind conditions are very calm and litter will not be problematic 
However there will be occasions when winds will occur that will most likely scatter some litter 
around the property and onto surrounding properties When litter collection is necessary, the 
facility will hire laborers to pick up scattered litter around the facility and surrounding properties 

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

The landfill will be operated as a non-hazardous solid waste facility and will accept only waste 
defined in for Class VI landfill disposal Landfill operators and waste handling personnel will also 
be framed in identification and removal of hazardous and PCB containing wastes If hazardous 
and PCB containing wastes ore observed during delivery or disposal, these materials will be 
removed and sent back with the vehicle delivering the waste or arrangements will be mode for 
their proper handling and disposal The landfill manager will hove ultimate authority and 
responsibility for decisions regarding acceptance or rejection of waste materials 
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Procedures for controlling disease vectors (R315-302-2{2)(l<)) 

SIX inches of soil thickness will be placed over wastes materials that may attract vectors Waste 
materials expected to attract vectors primarily include wet or green wastes, including yard wastes 

A plan for alternative waste handling (R315-302-2(2)(l)) 

In the event of on emergency areas of the facility other than the active disposal areas may be 
used to receive waste (for disposal or temporary storage), but only if such areas are available 
If no such areas ore available during on emergency waste receipt will be temporarily halted until 
such areas can be mode available for disposal or storage and waste in transit will be directed 
elsewhere 

A general training and safety plan for site operations (R315-302-2(2)(o)) 

Employee health and safety and maintaining environmental quality are important to Weber 
County and to Moulding & Sons in the operation of the facility Each person employed at the 
landfill will be trained to have a working knowledge of basic health safety and emergency 
response procedures for the facility Those employed to handle waste materials will be trained 
with basic maintenance and operational procedures to ovoid endangerment of human health 
and safety and to protect the quality of the environmental Those employed to operate 
equipment will receive training for the proper operation core and maintenance of the 
equipment to which they ore assigned 

A facility training program will be implement through on-the-job supervision and training and 
through formal classroom training as needed by individuals qualified to provide the training The 
facility training program will be directed by the facility manager or a designated trainer Initial 
training will be completed within the first two months ot employment followed by annual reviews 
and by regular and special training meetings scheduled as needed 

Any recycling programs planned at the facility (R315-303-4(6)) 

Delivery of waste will primarily be from demolition and building contractors and is expected to 
hove only limited use by the general public General contractors will be encouraged to 
segregate recyclable materials at the job site and deliver the recyclable materials to individual 
recycling entities The general public will be encouraged to deliver waste materials to the Weber 
County transfer station where re-cycling options ore currently in place Weber County also 
currently operates a recycling program for green and wood type wastes 

An area may be provided at the landfill facility immediately east of the operations area where 
recycling of wood or other wastes may occur There ore several entities in Weber County that 
provide recycling services for non-reinforced concrete materials It is expected that recyclable 
concrete materials will be delivered to those entities 
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Any other site specific information pertaining to the plan of operation required by the 
Executive Secretary (R315-302-2(2)(o)) 

The Executive Secretary may issue by permit additional site specific requirements that will become 
a port of the facility operating plan 
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SECTION IX 

PART )l 

II FACILITY TECHNICAL INFORMATION 

lla MAPS - ALL FACILITIES 

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

Topographic mopping is provided with the figures and as Sheet GW-1 in Exhibit A Appendix 1 
Sheet GW 1 also provided ground water surtace contours as generated from ground water 
measurements 

Ground water monitoring is not anticipated due to the types of wastes that will be delivered to the 
landfill and the poor quality of ground water below the site 

Landfill gas monitoring is not anticipated due to the types mostly inert nature of waste materials 
that will be delivered to the landfill 

Borrow ond fill areas ore presented in Sheet C-2 in Exhibit A Appendix 1 This sheet presents 
existing and future contours associated with the floor grade of the landfill It is expected that oil 
fill materials will be obtained either on-site from cut areas presented to achieve design floor 
grades or from delivery of inert waste and soil materials Some borrowing of materials may also 
occur as needed from off-site sources or properties owned by Weber County 

Most recent U S Geological Survey topographic mop, 7-1/2 minute senes, showing the waste 
facility boundary, the property boundary, surioce drainage channels, any existing utilities and 
structures within one-fourth mile of the site, and the direction fo the prevailing winds (R315-
310-4(2)(a)(ii) 

The U S Geological Survey topographic mop is provided with the figures This map shows the 
direction ot the prevailing winds which are from the south direction 
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SECTION X 

PART II 
II FACILITY TECHNICAL INFORMATION 

he ENGINEERING REPORT - PLANS, SPECIFICATIONS, 
AND CALCULATIONS - ALL FACILITIES 

The complete engineering report including design drawings, o geotechnical and geological 
evaluation report and supporting design calculations is included in Exhibit A The following 
provides responses to specific items contained on the Application Checklist 

Unit design to include cover design, fill methods, and elevation of final cover including plans 
and drawings signed and sealed by a professional engineer registered in the State of Utah, 
when required (R315-310-3(l)(b) and R315-310-4(2)(c)(iii)) 

The Weber County C & D Landfill will be located on approximately 1107 acres of land located 
in the Northwest Quarter of Section 19, Township 6 North Range 3 West Salt Lake Base and 
Meridian Property owners surrounding the proposed landfill site include the U S Government (Air 
Force property) to the west the Union Pacific Railroad and undeveloped land owned by Powder 
Mountain Group Holding LLC to the south Bible Broadcasting Network, Inc (on which a radio 
tower has been constructed) and undeveloped property owned by Joseph M Colosimo to the 
north and undeveloped property owned by Counterpoint Construction Company to the east 
The property is located along base of the south side of Little Mountain located in Weber County 
Figure 1 shows the general location of the site 

Weber County land use zoning for the site and of the properties adjacent to the proposed landfill 
ore designated as M-3 (heavy manufacturing) Since this will be a landfill owned by Weber 
County and allowed under zoning as o government use facility no zoning changes are required 
The landfill site will be surrounded by a minimum 4-foot high security fence consisting ot either a 
5-strand barbed wire fence or a wire-mesh field fence The fence will be either constructed in 
phases as londfill expansion occurs or may be constructed around the entire facility property at 
any time during the facility life 

Site access will be from on existing asphalt rood located along the north side of the property and 
approximately 500 feet west of the east property line Weber County has assigned the street 
address of the facility as 10485 West 900 South A 6-foot high chain link fence will extend for 50 
feet on each side of the site entrance with a locking security gate at the facility entrance Access 
to the facility will be gated to inhibit unauthorized entrance when the landfill operator is not 
present 

The landfill footprint will consist approximately 98 5 acres and the rest of the property will include 
storm drainage and operational facilities and site access roads The waste pile is designed to 
be approximately 180 fo 200 feet heigh around the perimeter slopes and approaches 230 feet 
in height along the center ridge line 
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Benches ore provided approximately every 50 feet of vertical height around the perimeter slopes 
to accommodate storm water management and structural stability The benches ore 
approximately 18 feet wide and provide a ditch depth of approximately 3 feet All benches slope 
toward the southeast corner of the waste pile where storm drainage inlet boxes and down drain 
piping will be installed fo convey storm water off the landfill area Bench widths also provide 
access around the perimeter slopes for periodic inspection and maintenance 

Three storm water management ponds ore included in the design to provide storm water 
detention and to provide for water quality controls prior to discharging storm water off site The 
operations pond will collect storm water from the operations area and discharge the water into 
the upper east pond The upper east pond receives storm wafer from the operations pond, from 
the areas of Little Mountain the asphalt rood along the north side of the facility, and from port of 
the lower east and north slope areas of the landfill The southeast pond receives storm water from 
the upper east pond and from the remaining landfill area Discharge from the southeast pond 
will be off-site directly in line with a culvert that has been installed to direct storm water under the 
railroad and to the mud flats on the south side ot the railroad Each detention pond is equipped 
with on outlet design that provides for skimming of oils and other materials that may collect on 
the surtace of the water in the ponds 

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

Run-on Control System design includes control and proper conveyance of storm water that may 
enter the facility from up-gradient lands Run-on is expected primarily from Little Mountain and 
the asphalt rood north of the proposed facility The run-on control system is designed to control 
storm wafer flows from o 100 year 24-hour storm event, which exceeds the regulatory 
requirements of designing the systems based on the 25-year event, and to route the storm water 
around the active landfill area 

Storm water from Little Mountain currently collects in a ditch system located on the north side of 
the asphalt rood north of the proposed facility The ditch system north of the facility conveys the 
storm water to three culverts that currently discharge storm water toward the facility property A 
ditch will be constructed within the road right-of-way along the north side of the property to 
convey storm water discharged from the culverts toward the east and down the east side of the 
facility to the upper east detention pond The storm water design drawings calculations and 
supporting information are found in Exhibit A 

Run-off Control Systems include 1) Control and containment of potentially contaminated storm 
water from active and open areas of the landfill where storm water may come in direct contact 
with waste material, and 2) Control and discharge of clean storm water that is generated from 
areas of the waste mound covered with clean soil and final cover soils 

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

Anticipated facility life is approximately 50 years based on a total air space of 16 million cubic 
yards, approximately 1 6 million cubic yards of cover soil which reduces the waste capacity to 
about 14 4 million cubic yards and receipt of behveen 250,000 and 300 000 cubic yards of 
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waste annually 

Engineering repo rts required to meet the location standards of R315-305-4 including 
documentation of any demonstration or exemption mode for any location standard (R315-
310-4(2)(c)(i)) 

Compliance with the location standards is presented in Section VI starting on page VI-1 of this 
permit application 

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

Final cover will be obtained from on-site soils stockpiled during excavations fo obtain floor grades 
clean soils delivered to the site as waste from construction excavations, and from weber county 
properties that are near the facility Weber county currently owns undeveloped property 
approximately 1 mile to the west of the facility that is designated for recreational purposes Soils 
may be obtained from this property fo establish site grading needed for the recreational property 
and to meet closure needs It is anticipated that all clean soils delivered to the site will be 
stockpiled for future closure, or will be placed directly on exterior and top slopes during waste 
placement where the waste mound has reached final grade 

Run-off collection, treatment, and disposal and documentation to show that any treatment 
system is being or has been reviewed by the Division of Water Quality (R315-310-4(2)(c)(v) and 
R315-310-3(1 )(l)) 

All runoff that comes into direct contact with waste will be completely contained within the landfill 
footprint by either placing o berm around a containment area on the landfill floor or by placing 
o berm or excavating a containment pond area on the waste material The capacity of all runoff 
containment facilities will be 0 13 acre-foot per acre of exposed waste as provided in the design 
engineering report in Exhibit A This will provide sufficient capacity to contain runoff from the 100-
year 24 hour precipitation event 

Potentially contaminated water contained within the landfill footprint will be used for dust control 
on the waste materials Since evaporation for exceeds the potential precipitation rote run-off 
water will be lost to evaporation from the containment areas and during dust control activities 

Since direct runoff from exposed waste areas will be contained within the landfill footprint, there 
will be no treatment and disposal associated with the run-off water Therefore, there are no 
treatment and disposal systems proposed for review 

The site is provided with a Storm Water Pollution Prevention Plan (SWPP Plan) and has been issued 
a storm water discharge permit for initial construction activities The SWPP Plan which will be 
modified and updated as needed and the storm water discharge permit is included in Exhibit 
H An SWPP Plan will be completed for the site and on application will be mode for a Multi-Sector 
General Permit (MSGP) for storm water discharges associated with industrial activities prior fo facility 
operation 
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SECTION XI 

PART II 

II FACILITy TECHNICAL INFORMATION 

lid CLOSURE REQUIREMENTS - ALL FACILITIES 

Closure Plan (R315-310-3(l)(h)) 

Final closure activities will occur in phases as portions of the waste pile reach design elevations 
It IS expected that perimeter side slopes will be closed with each completed lift between 
perimeter benches Notification will be provided to the Utah Division of Solid and Hazardous 
Waste (Executive Secretary) of closure schedules 60 days prior to closing areas of the landfill 
Closed areas will be seeded to promote new grovWh and minimize erosion 

Closure Schedule (R315-310-4(2)(d){i)) 

Final closure activities at the landfill will commence within 30 days after final placement of waste 
at the facility and shall be completed within 180 days 

Design of Final Cover (R315-310-4(2)(c)(iii)) 

Design of the final cover system is provided in the design drawings in Exhibit A, Appendix 1 

Capacity of Site in Volume and Tonnage (R315-310-4(2)(d)(ii)) 

Site capacity is approximately 16 million cubic yards which is approximately 8 million cubic yards 
using the conversion factor of 0 5 ton per cubic yard 

Final Inspection by Regulatory Agencies (R315-310-4(2)(d)(iii)) 

A final Inspection will be scheduled with the regulatory agencies upon closure of any part of the 
facility and upon final closure of the facility Certification will be provided by the owner and/or 
operator of the facility of any closed areas 
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SECTION Xll 

PART II 

II FACILITY TECHNICAL INFORMATION 

lie POST-CLOSURE REQUIREMENTS - ALL FACILITIES 

Post-Closure Core Plan (R315-310-3(l)(h)) 
Post-closure core will include semi-onnuol inspections of the facility fences storm drainage 
systems areas ot excessive settlement that may adversely affect storm drainage, and closure 
cover A report will be generated for each inspection conducted during the post-closure care 
period The report will include areas requiring repair and maintenance 

Post closure maintenance will include repairing fences and gates cleaning and repair of storm 
drainage facilities repair of places of excessive erosion, and re-seeding as required 

Changes to Record of Title, Land Use, and Zoning Restrictions (R315-310-4(2)(e)(ii)) 

Plots and a statement of fact concerning the location of the disposal site shall be recorded as 
port of the record of title with the county recorder within 60 days offer certification of final closure 

Maintenance Activities to Maintain Cover and Run-on/Run-off Control Systems (R315-310-
4(2)(e)(iii)) 

Maintenance activities include repairing fences and gates cleaning and repair of storm drainage 
facilities repair ot places of excessive erosion and re-seeding as required based on findings 
during the semi-annual inspections 

List the Nome, 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)) 

Contact information is provided below 

Weber County C&D Landfill 
867 West Wilson Lone 
Ogden Utah 84401 
801-399 8803 
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SECTION Xlll 

PART II 
II FACILITY TECHNICAL INFORMATION 

llf FINANCIAL ASSURANCE - ALL FACILITIES 
(R315-310-3(1)(J)) 

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

A summary of the closure cost calculations ore presented Table XIII-1 - Summary of Estimated 
Closure Costs Closure cost calculations were based on the cost of closing the entire site 
including demolition placement of closure cover, and installation of storm drainage facilities 
The costs were then averaged over the entire landfill footprint area fo obtain an estimated 
closure cost per acre of open area and by the landfill air space to obtain closure cost per 
cubic yard of oir space Obtaining on overage cost per acre of landfill footprint allows 
estimates to be made and updated annually based on the amount of ore constructed and 
operating Supporting closure cost calculations and supporting documentation is included in 
Exhibit I 

Table XIII-1 
Summary of Estimated Closure Costs 

Task/Service Units Quantity 
Unit 
Cost 

2009 
Task Cost 

Earthwork Construction 

Closure Soil Placement CY 360 313 $4 28 $1 542 140 

Erosion Control Acres 112 $1,038 89 $116 356 

Demolition LS 1 $61 317 00 $61 317 

Storm Drainage Control LS 1 $33 354 00 $33,354 

Subtotal $1,755,175 

Technical & Professional Services LS 1 $70,113 00 $70 113 

Contingency (% of construction) 10% $175 518 

Total $2,000,806 

Cost Per Acre acres 100 5 $19,909 

Cost Per Cubic Yard of Capacity CY 16,000,000 $0 13 
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Identification of post-closure care costs including cost calculations (R315-310-4(2)(e)(iv)) 

A summary of post-closure cost calculations are presented in Table Xlll-2 - Summary of Estimated 
Post-Closure Costs Post-closure cost calculations were based on the cost per year including 
inspections and maintenance The costs were then averaged over the entire landfill footprint 
area fo obtain on estimated post-closure cost per acre of op>en area and by the landfill air space 
fo obtain post-closure cost per cubic yard of air space Obtaining an average cost per acre of 
landfill footprint allows estimates fo be made and updated annually based on the amount of are 
constructed and operating Supporting post-closure cost calculations and supporting 
documentation is included in Exhibit I 

Table Xlll-2 
Summary of Estimated Post-Closure Costs 

Task/Service Quantity Units Unit Cost 
2008 

Task Cost 

Post Closure Inspections 30 Yr $2 400 $72 000 

Repair/Maintain Cover 30 Yr $11,264 $337,920 

Subtotal $409,920 

Contingency (% of Cost) 1 LS 10% $40,992 

Total $491,904 

Cost Per Acre acres 100 5 $4,895 

Cost Per Cubic Yard of Capacity CY 16,000,000 $0 03 

Notes 

Time of post-closure care may be reduced based on site stabilization with DEQ 
approval 

Identification of the financial assurance mechanism that meets the requirements of Rule 
R-315-309 and the dote that the mechanism will become effective (R315-309-1(1)) 

Weber County proposes to use the local government financial test as provided in R315-309-8 
The local government test will be completed with required information prior to the landfill 
receiving waste 
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CHAPTER I 

INTRODUCTION 

Hansen Allen & Luce, Inc was retained to provide engineering design services for a proposed 
Construction and Demolition (C&D) landfill to be located on approximately 110 7 acres of land 
located in the Northwest Quarter of Section 19 Township 6 North Range 3 West Salt Lake Base 
and Meridian The property for the landfill has an address of 10485 West 900 South and is located 
betv\/een the base of the south side of Little Mountain in Weber County and the Union Pacific 
Railroad line as presented on Sheet C-1 of the a t tached drawings 

The proposed landfill and property will be owned by Weber County and will b e operated by 
Moulding and Sons Landfill LLC under contract with Weber County 

The overall facility will consist of a C&D landfill with an air space capaci ty of about 16 million 
cubic yards (8 million tons) a future green waste recycling area storm water control facilities 
and operational facilities consisting of an office and a future shop This report provides design 
related information for permit approval of the C&D landfill by the Utah Division of Solid and 
Hazardous Waste according to the requirements of the Utah Administrative C o d e for a Class VI 
C&D Landfill Weber County planning and zoning will provide review and approval of the design 
associated with the operational facilities (entrance office shop utilities e t c ) Design 
information associated with these facilities ore therefore not included in this report and are only 
presented as conceptual in the drawings 

This report provides general information location standards compatibility a n d ground water 
information Also presented herein is information associated with landfill landfill closure a n d 
storm water management systems design 
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CHAPTER II 

GENERAL INFORMATION 

ACCESS 

The proposed landfill is to be located in an M-3 (heavy manufacturing) zone within an 
unincorporated area of Weber County Primarily access to the proposed facility is along 900 
South which IS a mam artery to access developments within the M-3 zone An access drive will 
be constructed into the facility approximately 500 feet west of the east property line for the 
landfill site A gate will be installed at the entrance that can be closed and locked to provide 
access security during non-operating hours A 6-foot high chain link fence will b e installed for a 
minimum distance of 50 feet on either side of the gate 

SIGN 

A sign will be installed at the facility entrance that will be approximately 4 feet by 8 feet in size 
and will be constructed of steel materials The sign will advertise at least the facility name 
operating hours unacceptable wastes and an emergency telephone number as required by 
R315-303-3 (7)(d) of the Utah Administrative C o d e 

SECURITY 

A fence will be installed around the facility perimeter to provide for facility security The fence 
will generally consist of either 5 strands of barbed wire or mesh wire with the exception of the 6-
foot high chain link fence and gate at the facility entrance 

OPERATIONAL FACILITIES 

An office will be provided meeting the requirements of Weber County to accommoda te 
administrative and operational activities and personnel The office will provide for observation 
of vehicles entering and exiting the site checking in and documenting loads of waste received 
and for keeping and storing records Sufficient parking will be provided under the direction of 
Weber County for personnel employed at the landfill and for visitors Area has also been 
provided for a future shop to be constructed as needed in the operational a rea 

TRAFFIC 

Traffic to the facility will be generated by employees required to operate the facility, occasional 
visitors and vehicles hauling waste to the facility It is anticipated that there may be five 
employees to operate the facility for an overage of 5 vehicles per day and an average of 
about 50 trucks per day hauling waste to the facility The number of trucks will depend highly on 
the season and the amount of construction and demolition that may occur in any one year 
Typical trucks that will be hauling waste to the landfill include end dump trucks er^d dump trucks 
with pups and trucks pulling single and double trailers There may be occasional pickup trucks 
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with utility trailers and utility dump trailers It is anticipated that small personal loads will generally 
go to the Weber County transfer station on 2P' street rather than directly to the landfill 

UTILITIES 

Utilities will be provided in meeting the requirements of Weber County Planning and Weber 
County Health Department 

Pov/er 

There is currently a 3-phase underground power line that runs along the north side of the 
improved road to the facility property Power will be installed to the facility as a single phase 
underground service line from the mom power line 

Water 

Water will be required to meet demands for culinary uses and fire flow and for construction a n d 
dust control An 8-inch diameter water lateral will be constructed to the facility from one of two 
culinary water suppliers in the area to meet culinary and fire flow requirements A fire hydrant 
will be installed near the office and future shop Water Rights may also be acquired to drill a new 
water well on the property as the primary source of water for construction and dust control 

Sewer 

There are no sewer lines near the facility to provide a service connection Approval was granted 
by the Weber-Morgan Health Department for a septic system based on a percolation test that 
was conducted at the location of the office 

Telephone 

Cellular telephone communication services may be used for the site However there is an 
existing Qwest telephone line along the north side of the property from which telephone 
communications may also be obtained 

Gas 

Natural gas is not anticipated since the office will most likely be all electric and does not use 
gas for any of the heating requirements Should natural gas be required at some time there is 
an existing natural gas line owned by Questar Gas that runs along 900 South ending near the site 
from which a gas lateral may be constructed 

WASTE TYPES 

The permit obtained from the State of Utah Department of Environmental Quality - Division of 
Solid and Hazardous Waste is expected to include all Class VI waste types These waste types 
may include 
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Construction/demolition waste, 
• Yard waste, 
• Inert waste 

Dead animals upon as approved by the Executive Secretary and upon meeting the 
requirements of R315-315-6 which provide for disposal burial and cover requirements for 
d e a d animals, 

• Non-hazardous petroleum contaminated soils containing the following constituents below 
the following levels 

• Benzene, 0 03 mg/kg 
• Ethylbenzene 13 mg/kg 

Toluene 12 mg/kg and 
Zylenes 200 mg/kg 

No wastes wastes will be a c c e p t e d from a conditionally exempt small quantity generator 
of hazardous waste will be a c c e p t e d 

LANDFILL OPERATION AND LIFE 

Landfill Operation 

The landfill is expected to begin operation in early 2009 or as soon as permits c a n be obtained 
from Weber County Planning and the State Division of Solid and Hazardous Waste Waste 
disposal IS expected to begin in the northwest corner of the proposed landfill area and will 
continue toward the south and east as needed to accommoda te air space and operational 
requirements Closure of the landfill will occur as soon as possible in areas where design waste 
grades have been achieved 

Approximate floor grades will be established as needed prior to disposal of waste in designated 
landfill areas Grading of the floor will proceed as needed in order to open expanded areas for 
operation within the proposed landfill footprint 

Soil wastes (typically obtained from excavations on construction projects) are generally suitable 
for use to cover waste materials as needed for litter and vector control and as a final cover 
These soils will be segregated from other wastes and stockpiled for future use Other inert heavy 
wastes' such OS masonry road demolition wastes concrete soils not suitable for final cover etc 
will segregated as much as possible and will be used to cover wastes as needed for litter and 
vector control 

Class VI landfills are not subject to a bottom lining system because of the inert or otherwise non-
hazardous nature of the waste materials received for disposal A leachate collection and 
removal system that accompanies a lining system is, therefore not required Groundwater 
monitoring is also not typically required for Class VI landfills and is not anticipated considering the 
type of landfill and the poor quality of ground water exiting the site 
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Estimated Landfill Life 

The landfill has an estimated life of 50 years within the currently proposed footprint and waste 
grade plan 

LITTER CONTROL 

Litter blowing from the landfill will be controlled by placing 6 inches of a suitable cover material 
over waste materials subject to wind dispersion Should litter be disbursed off the landfill by wind 
facilit/ personnel will scout areas immediately surrounding the landfill property a n d return the 
litter to the landfill for disposal 

Debris fences will also be used as needed near the working faces of the waste disposal areas to 
assist in trapping blowing debris Litter t rapped by debris and facility fences will be c leaned up 
and disposed back in the landfill on a regular basis and covered with appropriate cover 
materials 
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CHAPTER III 

GROUNDWATER 

CURRENT GROUNDWATER CONDITIONS 

Literature and Water Rights Research 

A search of water rights and known groundwater wells was completed in the area and data was 
obtained from two wells located in Section 19 located on the parcel of property east of the 
proposed facilit/ within a distance of about 112 mile One well showed a water-bearing gravel 
layer at a depth of 36 feet and the other well did not report water bearing formations until 188 
feet in depth Both of these wells were drilled over fifty years a g o The proposed facility is in an 
area where ground water levels ore obviously higher than reported with the two wells presented 

Geotechnical Investigation 

Between the dates of April 8 and April 30 2004 8 borings (B-1 through B-7 including B-1 A) and 
8 test pits (TP-1 through TP-8) were completed associated with the Geotechnica l Investigation 
Report completed by Applied Geotechnical Engineering Consultants (AGEC) provided with this 
report Groundwater was encountered at depths ranging from approximately 6 to 12 feet based 
on measurements taken several months after the initial drillings and excavations were completed 
and sufficient time was allowed for recovery of ground water No groundwater was found in 
Borings B-1 B-2 and B-3 because the borings were drilled in the higher elevations of the site and 
refusal of deeper boring was encountered due to bedrock and/or other larger subsurface rocks 

A survey was completed at the site in order to establish coordinate and elevation controls and 
to obtain locations and elevations of the borings and test pits This survey provided the basis for 
establishing elevations associated with the observed groundwater levels a n d to establish 
contours associated with the ground water levels The following table provides a summary of 
these elevations and the design drawings show ground water contours generated from the 
tabulated data which also shows a comparison between ground water and the existing ground 
surface 

General regional ground water flow is from the northeast toward the southwest or toward the 
mud flats and the Great Salt Lake located south and west of the proposed facility Local ground 
water flows generally follow the ground surface topography which is from the north to the south 
from little mountain and a component from the west to the east from the higher ground located 
west of the proposed facility There is on abandoned gravel pit are located along the north half 
of the west side and along about the west third of the north side of the proposed facility Storm 
water runoff from the area of Little Mountain located upgradient from the gravel pit area is 
currently directed into the gravel pit which appears to influence ground water gradients across 
the property During focilit/ development a storm water ditch will be constructed along the 
north side of the property that will direct Little Mountain runoff around the facility and away from 
the gravel pit and active landfill areas It is expected that re-directing this runoff will most likely 
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alter recharge that previously occurred in the gravel pit area, since this area will become part 
of the landfill footprint Changes that may occur include removing much of the ground water 
gradient from the west side of the property toward the east and generally lowering ground water 
levels across the property 

TABLE III-1 TEST PIT AND BORING LOCATION AND GROUNDWATER ELEVATION INFORMATION 

BORING 
NUMBER NORTHING EASTING 

GROUND 
ELEVATION 

GROUND 
WATER 

ELEVATION 
DEPTH TO 

GROUNDWATER 

TP-1 3614389 75 1439372 56 4217 63 

TP-2 3615214 86 1439452 36 4218 47 4212 66 5 81 

TP-3 361561942 1439552 59 4222 45 4216 66 5 79 

TP-4 3614366 04 1438437 75 4220 69 4214 25 6 44 

TP-5 3614956 68 1438431 17 4219 75 4214 53 5 22 

TP-6 3614595 76 1440318 34 4215 35 4210 21 5 14 

TP-7 3615281 4 1440362 2 4220 49 4213 63 6 86 

TP-8 3615681 49 1440341 82 4222 85 4216 05 6 80 

B-IA 3615918 39 1437907 16 4230 59 4218 73 11 86 

B-4 3614341 62 1439827 63 4216 15 4207 64 851 

B-5 3615515 08 1438657 22 4223 62 4214 40 9 22 

B-6 3615615 35 1439596 51 4223 80 4218 24 5 56 

B-7 3614416 05 1439014 48 4218 03 421081 7 22 

Notes 1 Test Pit TP-1 observotion PVC pipe had been broken off at the surface by cattle and hod portiolly 
filled Vi/ithi dirt Ground v^^oter nrieasurements could not be obtained at this location 
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CHAPTER IV 

LANDFILL DESIGN 

This section presents the general layout and design concept for the landfill a rea and also 
presents more specific design information for the floor layout, interior runoff control and exterior 
run-on control Reference is made to the design drawings included with this report for this 
section 

GENERAL LAYOUT AND DESIGN 

The C&D facility consists of one large landfill footprint area The C&D is designed with a total 
surface area of approximately 98 5 acres An operational and staging area is planned at the 
northeast corner of the facility Dimensions of this operational and staging area are roughly 325 
feet by 1 000 feet The operational area will include on office and parking area a future shop 
and an area for potential recycling of green wastes 

Construction of the landfill footprint will occur in phases based on operational needs and C & D 
waste disposal demands It is anticipated that construction of the landfill footprint will begin in 
the northwest corner of the property and will occur in phases toward the south and east as 
additional cell space and area is required 

Floor Elevations 

Regulations state that the separation between the floor of the C&D landfill and the groundwater 
surface should be 10 feet or more Water quality samples were obtained from borings B-4 and 
B-7 to determine the quality of the ground water at the site Results from the samples show TDS 
levels of 29 000 and 23 000 mg/L for the samples obtained from B-4 and B-7 respectively 
Ground water is very poor quolit/ and is classified as Class IV groundwater accord ing to State 
standards 

Permeability tests were also conducted on the lean clay obtained from TP-1 about 1 foot below 
existing ground and from the interloyered lean cloy and silt formations obtained from TP-7 
approximately 2 5 feet below existing ground at the site Results of the tests show the lean clay 
and the interloyerd lean clay and silt to hove permeability values of 2 x 10^ cm/sec and 2 x 1 0 ' 
cm/sec respectively 

Because of the poor quality the low permeability of the clays and silts immediately below the 
landfill footprint, and based on discussions with the Division of Solid and Hazardous Waste a 
variance is requested from 10 feet to 5 feet of separation between the bottom of the waste and 
ground water It is our opinion that degradation to ground water will be negligible due to the 
types of the wastes that will be received the poor quality of ground water that exists at the site 
the low permeability of the existing soils and storm water management practices that will be 
implemented (presented later in this report) 
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Floor elevations within the landfill footprint were established based on ground water surface 
contours generated by measured ground water elevations Ground water contours show the 
elevation to be lowest near the southeast corner of the facility and increase tov\/ard the north 
and toward the west forming a type of trough at the ground water surface The floor design 
generally results in a separation between 6 feet and 7 feet although future ground water levels 
are expected to lower resulting from construction of the landfill removal of the existing gravel 
pit where recharge occurs, and re-directing storm water from little mountain away from the 
gravel pit area and around the east side of the landfill property 

Both cuts and fills will be required to achieve the design floor elevations presented in the 
drawings Fill materials may be obtained from native soils during excavations in the landfill 
footprint area, from inert waste materials such as concrete masonry soils etc a n d from off site 
soil sources Significant cuts are anticipated in the northern and western portions of the property 
and fills will generally be required in the lower playos areas Although significant cuts are 
anticipated along the north and west sides of the property the design side slopes presented may 
be flatter and the cuts may be less should bedrock be encountered that inhibits these 
excavations to occur 

Embankments and Waste Mound 

Very little embankment construction is expected with most of the fill areas occurring to establish 
floor grades and to establish storm water control facilities The waste mound will begin generally 
of the floor elevation (toe of waste) around the floor perimeter along the south east and part 
of the north sides and of the top of the cut slopes along the rest of the north side and the west 
side The waste mound will consist of four litts that ore approximately 50 feet or less in height A 
bench approximately 18 feet wide is provided at the top of each lift to provide for storm water 
conveyance and to provide for a resulting 3H IV (horizontal to vertical) slope after account ing 
for the benches in order to maintain stability of the landfill slopes The entire vertical height is 
generally between about 180 feet near the southeast corner of the waste mound to about 230 
feet from the center peak of the waste mound to the floor Fill materials needed to construct the 
landfill access romps will most likely also be constructed of waste materials after first establishing 
a minimum boftom grade consistent with the extension of the floor slopes 

The top of the waste mound consist of on approximate 10 percent slope between the top outer 
perimeter and the center of the waste pile to promote storm water runoff to occur toward the 
outside perimeter and to a storm water down drain to be installed at the southeast corner of the 
waste pile Storm water management is discussed later as part of the landfill closure section 

A stability analysis was conducted on the waste mound slopes during the geotechnical 
investigation The stability analysis shows safety factors of 1 8 under static conditions and 1 2 
under seismic conditions The geotechnical report is included as on appendix in this report 

ACTIVE AREA RUNOFF CONTAINMENT 

Runoff from exposed waste materials will be contained on-site within the active landfill footprint 
area until the waste either receives a c lean soil cover or until the time of closure As portions of 
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the landfill receive clean cover soils or are closed runoff from the c lean and c losed area will be 
conveyed off the waste pile and will be allowed to discharge off-site 

Regulations require containment be sufficiently sized to contain runoff from the 25-year 24-hour 
precipitation event Potential runoff volume per acre of open cell a rea was ca lcu la ted using the 
SCS curve number methodology provided in USDA Urban Hydrology for Small Watersheds 
Technical Release No 55 Precipitation depth for the 25-year 24-hour precipitation event (2 23 
inches) was obtained from Point Precipitation Frequency Estimates from NOAA Atlas 14 ' 

Using charts provided in TR-55, a curve number of 87 was selected assuming a combination of 
Type C soils which are typical of on-site soils and some impervious waste material Calculations 
resulting from the assumptions mode result in a minimum containment volume of 0 13 acre-foot 
(5 662 cubic feet) per acre of open cell area This containment capaci ty may be provided using 
pond areas on the landfill floor between the waste and the up-grodient interior slopes of the 
landfill providing ponds or berms on the waste surfaces or by providing pond areas on the 
landfill floor by constructing berms down gradient from the waste This runoff water may be used 
for dust control within the landfill area mixing of concrete, and other activities requiring water 
above constructed landfill floor areas 
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CHAPTER V 

LANDFILL CLOSURE DESIGN 

Design objectives for the C&D Cell closures is to provide a final waste grade final soil cover a n d 
erosion protection that will promote and control storm water runoff from the c losed cells a n d 
control erosion This section presents the general layout and design concept for the landfill cell 
closure caps including storm water control and erosion control 

GENERAL LAYOUT AND DESIGN 

The waste grade layout provides resultant 3H 1V (horizontal to vertical) slopes extending up from 
the bottom toe of the waste pile toward the center of the landfill Intermediate benches are 
provided every 50 feet of vertical rise to facilitate erosion control and storm water management 
The intermediate benches ore 18 feet wide and slope toward the inside of the bench providing 
o 3-foot deep V-ditch Side slopes between benches ore 2 5H 1V and when combined with the 
benches provides resultant slopes of 3H IV The maximum height of the closure cops is about 
180 to 200 feet around waste pile perimeter with a maximum of about 230 feet above the floor 
ot the center peak of the waste pile 

Two feet of cover soil will be p laced at final closure consisting of a c lean soil fill material with an 
erosion protective layer This final closure cover will consist of either 18 inches of soil fill with 6 
inches of soil that will support vegetation 20 inches of soil fill with 4 inches or stone mulch or a 
combination of both 

Each of the intermediate benches is provided with approximately a 1 percent slope toward the 
southeast corner of the landfill to form V-type drainage ditches that are approximately 3 feet 
deep The drainage ditches hove side slopes of 20H IV or 5 percent provided by the bench) 
ond the 2 5H 1V (provided by the general closure c o p surface) The ditch flow lines convey 
storm water to inlet boxes and downspout pipes located at the southeast corner of the landfill 

The top closure surface will consist of approximately 10 percent slopes from the center toward 
the outer perimeter of the top surface A 3-foot high berm system will be constructed around the 
outside perimeter of the top slope that will contain storm water and convey the runoff toward 
the southeast corner where it will enter the down dram system to be constructed at the southeast 
corner of the landfill Storm water runoff from the landfill will enter the upper east and southeast 
detention ponds and will ultimately be discharged off site toward on existing culvert under the 
railroad near the southeast corner of the landfill 

STORM WATER MANAGEMENT 

The objectives of storm water management associated with the closure caps is to control erosion 
and convey storm water from the closure c o p surfaces during precipitation events and snow 
melt The following paragraphs present the hydrology and hydraulic design associated with the 
storm woter management system 
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Hydrology 

Hydrologic calculations were completed for the closure c o p of the C&D landfill to determine 
peak runoff in designing the bench drainage ditches and to determine erosion protective 
measures for the drainage ditches and the closure c a p slopes The SCS (Soil Conservation 
Service) curve number methodology was used in conjunction with the Army Corps of Engineers 
HEC-HMS hydrology computer model to predict peak flows from the closure c a p The 
methodology for predicting peak flows requires a delineation of the sub-bosins generating runoff, 
determination of a curve number to be used a precipitation rote a storm distribution, and a 
calculation of the time of concentration and lag time 

Methodology The sub-bosins were delineated assuming e a c h is comprised of the perimeter 
slope above each of the bench areas including the bench area of the bottom of the perimeter 
slope and the perimeter slope above the ground surface The landfill area has 7 del ineated 
subbosins with on additional subbosin for the operations and staging area Each of the 4 
subbasins comprised of the bench areas and the slope areas above the benches will generate 
runoff that will collect in the ditches on the benches and the runoff will be conveyed around the 
benches to the southeast corner Runoff will then be conveyed through inlet boxes and down 
dram piping to the ground surface Runoff from the 3 subbasins on the lower slope areas will 
collect on the ground surface and the detention ponds of the toe of the slopes 

The SCS curve number is determined from the type of soil and erosion control measures used for 
the closure c a p The closure c a p will be seeded with native grass or other range grasses a n d 
brush that adopt to the area which when established will result in on assumed curve number of 
81 

Native soils at the site and clean imported soils ore expected to be used for construction of the 
closure cops The types of soils from NRCS soil mapping showed hydrologic soil group type C soils 
on the landfill parcel and should also provide on overage type of soils that may be imported 
Type C soils have low infiltration rates when thoroughly wetted consist chiefly of soils with a layer 
that impedes downward movement of water and hove moderately fine to fine texture These 
soils also have a low rote of water transmission An SCS curve number (CN) of 81 was selected 
using the tables provided in TR-55 using an herbocious cover with type C soils 

Regulations required that the facilities be designed for a 25-year 24-hour precipitation event 
Since a closure c o p is a critical component our calculations for storm water management from 
the closure cops ore based on the 100-year 24-hour precipitation event The Point of 
precipitation frequency estimates from NOAA Atlas 14 was used to determine the precipitation 
depth of 2 73 inches and the SCS Type II storm distribution for a 24-hour event was used to predict 
peak flows 

Peak Design Flows Hydrologic calculations presented above were used to generate peak 
design flows for each of the 8 subbasins for the closure c o p and for the downspout piping 
located at the southeast corner Peak design flows for each of the subbasins are summarized 
in Table VI-1 Peak design flows for the downspout piping were generated using HEC-HMS 
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computer model to combine flows from the individual sub-basins These flows are summarized 
on Table VI-2 

Table V-1 SUBBASIN PEAK DESIGN FLOWS 

HEC-HMS 
SUBBASIN ID SUBBASIN DESCRIPTION 

PEAK FLOW 
(cfs) 

Subbosin - 1 Top of the landfill to first bench 95 

Subbosin - 2 Second bench from top 39 

Subbosin - 3 Third bench from top 53 

Subbosin - 4 Fourth bench from top 58 

Subbosin - 5 
Northeast base of landfill from 

fourth bench to ground surface 
6 1 

Subbosin - 6 
West base of landfill from fourth 

bench to ground surface 
74 

Subbosin - 7 
Southeast corner of landfill from 
fourth bench to ground surface 

98 

Operational Area 
Operations and staging area in 
northeast corner of the parcel 

109 

TABLE V-2 DOWNSPOUT PIPING PEAK DESIGN FLOWS 

HEC-HMS 
REACH ID 

DOWNSPOUT PIPE SECTION 
DESCRIPTION 

PEAK FLOW 
(cfs) 

Reach - 3 First bench to second bench 95 

Reach - 2 Second bench to third bench 120 

Reach -1 Third bench to fourth bench 153 

Reach - 4 Fourth bench to Detention 192 

Hydraulic Design 

Peak design flows were used to complete hydraulic design of the drainage channels and the 
downspout piping for the closure c o p 

Drainage Channels The highest design peak flows for the benches and for the flow to the 
ground surface provided in Table VI-1 were used to design the drainage ditches This provides 
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consistency in the design, in achieving final waste grades during operation and in constructing 
the closure caps The bench drainage ditches were designed wrth a 6H 1V side slope along the 
bench surface and a 2 5H IV slope resulting from the predominate closure c o p slope 

A channel flow depths of approximately 0 63 feet was ca lcu lated for the bench ditches using 
the peak design flow of 4 75 cfs (half of the maximum flow from the peak basin Subbosin 1) 
Using a manning s n of 0 30 (assuming gross/weed lined channels) the resulting velocity is 2 4 
ft/sec The gross and weed lined channel with this low velocity would not require the use of 
riprap for erosion protection 

Periodic check dams constructed of gravel may be p laced periodically for the purpose of 
minimizing erosion and retaining some moisture to establish vegetation within the drainage 
benches 

Downspout Piping Hydrologic calculations presented above were used to generate the 
combined peak design flows for the C&D closure c o p Design is based on the combined peaks 
shown in Table VI-2 starting with a flow of 9 5 cfs at top bench a n d progressing to 19 2 cfs at the 
outlet of the downspout piping Hydraulic Charts for the Selection of Highway Culverts 
published by the U S Department of Transportation were used for sizing the downspout piping 
The required pipe diameter is 18 inches for the top downspout reach and 21 inches thereafter 
to the outlet based on Inlet control conditions with a head water depth requirement of no 
greater than four feet ollowing for one foot of freeboard This headwater depth requirement 
IS provided within the 24 inches of inlet box depth below the grating with the additional depth 
provided by the approximately 3 foot ditch above the grating 

Slope Erosion Protection 

The establishment of vegetation has proven to be an effective practice in providing erosion 
protection for highway cut and fill slopes downstream slopes of dams and landfill closure cops 
within the state of Utah Procedures presented in Erosion and Sedimentation in Utah - A Guide 
for Control published by the Utah Water Research Laboratory were used to determine 
requirements for vegetative control measures Calculations show that the densit/ of a 
vegetative cover should be 97 percent In order to determine the effectiveness of a vegetative 
cover appropriate for the climate and soils used for the final cover the slope below the 
lowermost drainage bench should be used to test the seed mix provided and adjust the seed 
mix based on the results of the test area Initial seeding should include a mix design similar to mix 
presented in Table V-3 Test areas for seeding on the lower slope will provide a basis for 
determining erosion control measures for final closure Erosion control blankets may also be used 
as needed during establishment of vegetation 

Calculations also show that erosion control con be accompl ished by placing a minimum 
thickness of 2 5 inches of stone mulch over the final closure areas Stone mulch has also been 
effectively used for erosion protection on highway cut and fill slopes and on landfill closures 
around the state of Utah and has shown to allow natural vegetation to establish itself through the 
stone mulch cover During testing of the lowermost slope a determination might be mode that 
erosion control measures are best accompl ished by using o combination of vegetation and 
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stone mulch where vegetation is established on the upper portions of the slopes where runoff 
water is not concentrated and stone mulch is p laced on the lower slope areas where runoff 
water is more concentrated 

TABLE V-3 SEED MIX DESIGN 

Application Rate (PLS) 
Common Name Species Name (lbs/acre) 

Grasses 
Hycrest crested Agropyron cristatum 3 0 

wheotgrass hycrest 2 0 
Intermediate wheotgrass Agropyron Intermedium 2 0 

Western wheotgrass Agropyron smithii 2 0 
Indian ricegrass Oryzopsis hymenoldes 1 0 

Great Basin wildrye Elymus cinereus 0 1 
Alkali socoton Sporobolus airoides 

Forbs 
Scorlet globemallow Sphoerolcea cocc ineo 0 5 

Shrubs 
4-wing saltbush Atriplex conescens 1 0 

Shodscale Atriplex confertifolio 1 0 
Forage kochia Kochio prosfroto 0 5 

TOTAL 13 1 
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CHAPTER VI 

STORM WATER MANAGEMENT 

Open Landfill Areas 

Berms or ditches will be constructed around open landfill areas to manage stornn water 
from surrounding areas from entering the open landfill areas Berms will be constructed 
in phases around the landfill as areas ore opened for waste disposal These berms will also 
provide a safety barrier to restrict vehicle traffic from entering the open landfill other than 
by established accesses 

Off-Site Run-On Storm Water 

The gradient of the existing ground surface is toward the south and southeast from Liftle 
Mountain and through the facility There ore several culverts that cross under 900 south 
that convey water from the Liftle Mountain drainage and run-on through the C & D facility 
property There are no defined natural drainage channels 

A hydrologic computer model was developed to predict peak flows from the drainage 
area expected to contribute to run-on flows that affect the facility property using the 1 OO-
yeor 24-hour storm event The drainage area comprised one subbosin that cou ld be 
characterized by soil types vegetative cover slope and precipitation depth 

An SCS curve number was established for each subbosin based on soil types and 
vegetative cover characteristics Vegetation cover was defined based on observations 
made during field visits Soil types were obtained from the Natural Resource Conservation 
Service website from soil mopping available of the Soil Data Mart 

Precipitotion depths were obtained for the subbosin from the Point Precipitation 
Frequency Estimates from NOAA Atlas 14 One precipitation value was used (2 73 inches) 
dependent upon the general elevation of the facility and the area tributary to it The SCS 
Type II storm distribution was used which is t /picol for this area 

Run-on areas will be allowed to temporarily discharge onto open areas of the property 
as currently occurs until the landfill expands to where those open areas would be 
unavailable When expansion to those areas does occur run-on will be conveyed 
through a ditch along the north side of the property and into the detention system that 
has been designed for closure conditions 

This Liftle Mountain storm water conveyance ditch will have a slope that will vary from 
about 0 5% and 1% with 2 5H IV side slopes resulting in a V-shaped channel with no 
boftom width The maximum depth calculated for this channel is 1 2 feet with o peak flow 
of 9 cfs and o minimum channel slope of 0 5% In order to provide 1 foot of freeboard a 
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depth of 2 2 feet is required The maximum calcu lated velocity is 3 3 fps with the 
maximum slope of 1 % 

Results from the calculations of toched to this report show a peak flow from water 
ultimately diverted around the north side of the facility and to the east through the 
detention basins and eventually exiting the property from the existing culvert in the 
southeast corner The peak flow that will ultimately be diverted south and east around 
the facility from oft-site run-on is approximately 9 cfs The detention basins have been 
designed to accommodate both run-on from off-site and run-off from the facility 

Storm Water From On-Site Disturbed Areas Outside Landfills 

Storm water from disturbed areas outside the landfill around the facility may include 
operation area roods staging area soil stock piles etc The amount of disturbed area 
will be minimized as much as practical and still allow for operations and construction of 
the facility Runoff from these areas will be col lected and conveyed to o detention pond 
located at the southeast corner of the operations and staging area This pond has been 
sized for the 1 OO-yeor 24-hour precipitation event 

A drainage channel will be located south of the operations orea providing conveyance 
from the operations area to the pond This ditch will hove a slope that will vary from 0 5% 
and 1% with 2 5H IV side slopes resulting in a V-shaped channel with no boftonn width 
The maximum depth calculated for these chonnels is 1 3 feet with o peak flow of 10 9 cfs 
and a minimum channel slope of 0 5% In order to provide 1 foot of freeboard a depth 
of 2 3 feet is required The maximum calculated velocity is 3 5 cfs with the maximum slope 
of 1% 
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SURVEY NOTES 

1 COORDINATES ARE BASED ON UTAH NAD83 STATE PLANE 
NORTH ZONE MODIFIED TO LOCAL PROJECT ELEVATION 
DATUM WITH A COORDINATE CONVERSION FACTOR OF 
0 99974352 FROM SEA LEVEL TO LOCAL PROJECT 
ELEVATION DATUM 

2 ELEVATIONS PROVIDED ARE BASED ON NAVD 88 

3 BASIS OF BEARING FOR DESCRIPTIONS 

THE CONTROL USED TO ESTABLISH THE PROPERTY 
UNES WAS THE WEBER COUNTY SECTION CORNER 
MONUMENTATION SURROUNDING SECTION 19 T6N R3W 
S L B 4 M THE BASIS OF BEARING IS THE NORTH UNE 
OF THE NORTH HALF OF SAID SECTION WHICH BEARS 
SOUTH 89 23 44 EAST (WEBER COUNTY GRID BEARING) 

PROPERTT DESCRIPTION 

ALL THAT PROPERTY IN THE NORTH HALF OF SECTION 19 
TOWNSHIP 6 NORTH RANGE 3 WEST SALT LAKE BASE tc 
MERIDIAN IN THE STATE OF UTAH COUNTY OF WEBER 
MORE PARTICULARY DESCRIBED AS FOLLOWS 

BEGINNING AT A POINT ON THE NORTH SIDE OF A 100 
FOOT PERPETUAL EASEMENT SAID POINT BEING SOUTH 
425 19 FEET AND WEST 4 17 FEET FROM THE NORTHWEST 
CORNER OF SAID SECTION BASIS OF BEARING MAY BE 
DETERMINED LOCALLY BY A BEARING OF S89 23 44 E 
BETWEEN THE NORTHWEST CORNER AND THE NORTHEAST 
CORNERS OF SAID SECTION THENCE ALONG THE NORTH 
UNE OF SAID EASEMENT THE FOLLOWING FIVE COURSES 
S89 0 5 20 E 12 18 AND N87-50 35 E 1450 90 FEET TO 
THE BEGINNING OF A CURVE CONCAVE TO THE SOUTH 
WITH A RADIUS OF 868 51 FEET THENCE EASTERLY 
198 57 FEET THROUGH A CENTRAL ANGLE OF 13 0 6 00 
AND S79 05 14 E 485 59 FEET TO THE BEGINNING OF A 
CURVE CONCAVE TO THE NORTH WITH A RADIUS OF 
768 51 FEET THENCE EASTERLY 474 18 FEET THROUGH A 
CENTRAL ANGLE OF 35 21 09 THENCE LEAS/ING SAID 
NORTH UNE SOUTH 1811 66 FEET TO THE NORTHERLY 
RIGHT-OF-WAY OF THE SOUTHERN PACIRC RAILROAD 
COMPANY THENCE ALONG SAID RIGHT-OF-WAY THE 
FOLLOWING FOUR COURSES S81 46 35"W 221 51 FEET 
AND S81 42 06"W 251 02 FEET TO THE BEGINNING OF A 
CURVE CONCAVE To THE NORTH WITH A RADIUS OF 
10491 76 FEET THENCE WESTERLY 2155 58 FEET 
THROUGH A CENTRAL ANGLE OF 11 46 18 AND 
N89 26 02"W 1 88 FEET TO THE EASTERLY BOUNDARY OF 
THE USAF PROPERTY THENCE LEAVING SAID 
RIGHT-OF-WAY AND ALONG SAID EASTERLY BOUNDARY THE 
FOLLOWING TWO COURSES N 0 f f 3 3 58 E 1867 42 FEET 
AND NOO-35 08 E 100 78 FEET TO THE POINT OF 
BEGINNING 

TOGETHER WITH A PERPETUAL EASEMENT FOR ACCESS AND 
CONSTRUCTION OF UTIUTIES MORE PARTICULARY 
DESCRIBED AS FOUOWS 

BEGINNING AT A POINT ON THE NORTH SIDE OF A 100 
FOOT PERPETUAL EASEMENT SAID POINT BEING SOUTH 
423 16 FEET AND EAST 2 5 9 5 7 3 FEET FROM THE 
NORTHWEST CORNER OF SAID SECTION 19 BASIS OF 
BEARING MAY BE DETERMINED LOCALLY BY A BEARING OF 
S89 23 44 E BETWEEN THE NORTHWEST CORNER AND THE 
NORTHEAST CORNERS OF SAID SECTION 19 THENCE 
ALONG THE NORTH UNE OF SAID EASEMENT THE 
FOLLOWING NINE COURSES EASTERLY ALONG A CURVE 
CONCAVE TO THE NORHTWEST WITH A RADIUS OF 768 51 
FEET THENCE ALONG SAID CURVE 214 24 FEET THROUGH 
A CENTRAL ANGLE OF 15 5 8 2 1 AND N49 3 7 0 5 E 3 0 9 0 4 
FEET AND N65 33 35 E 139 61 FEET AND SOQ-OO 25 E 
32 86 TO THE SOUTH SIDE OF A COUNTY ROAD AND 
ALONG SAID SOUTH SIDE S 8 9 47 56 E 331 04 FEET AND 
SO0"14O5"W 7 51 SAID POINT ALSO BEING THE BEGINNING 
OF A CURVE CONCAVE TO THE SOUTHEAST WITH A 
RADIUS OF 768 51 FEET THENCE WEST AND 
SOUTHWESTERLY 544 84 FEET THROUGH A CENTRAL 
ANGLE OF 40-37 1 3 AND S49 37 05"W 169 04 FEET TO 
THE BEGINNING OF A CURVE CONCAVE TO THE 
NORHTWEST WITH A RADIUS OF 868 51 FEET THENCE 
WESTERLY 286 61 FEET THROUGH A CENTRAL ANGLE OF 
18 54 28 THENCE NORTH 108 43 FEET TO THE POINT OF 
BEGINNING 

ALSO SUBJECT TO ANY AND ALL EASEMENTS AND 
EXCEPTIONS AS PERTAINING TO SUBJECT PARCEL AS 
DESCRIBED IN DOCUMENT ENTRY #2305658 DATED 
NOVEMBER 20 2007 RECORDED WITH THE WEBER 
COUNTY RECORDERS OFFICE 

LANDFILL FLOOR CONSTRUCTION 

1 THE LANDFILL FLOOR IS TO BE CONSTRUCTED IN PHASES 
AS NEEDED TO PROVIDE FOR OPERATIONAL AND CAPACITY 
NEEDS 

PROPER FLOOR ELEVATIONS AND GRADES ARE TO BE 
CONSTRUCTED CERTIRED BY AN ENGINEER OR SURVEYOR 
UCENSED IN THE STATE OF UTAH AND APPROVED FOR 
OPERATION BY THE UTAH DIVISION OF SOUD AND 
HAZARDOUS WASTE PRIOR TO WASTE DISPOSAL IN EACH 
PHASE OF CONSTRUCTION 

DESIGN FLOOR ELEVATIONS PROVIDED HEREIN ARE MINIMUM 
ELEVATIONS ELEVATIONS MAY BE CONSTRUCTED AND 
CERTinED HIGHER THAN THE MINIMUM ELEVATIONS 
PROVIDED 

EXCAVATE AND STOCKPILE AS MUCH AS PRACTICABLE 
THE SOIL FROM EXCAVATION AREAS IN ESTABLISHING 
DESIGN FLOOR GRADES FOR USE AS COVER CLOSURE 
AND OTHER FILL MATERIALS 

5 ON-S ITE SOILS AND INERT WASTE SUCH AS CONCRETE 
MASONRY ROCK CLEAN SOIL ETC MAY BE USED AS 
FILL TO ESTABUSH DESIGN FLOOR ELEVATIONS 

WASTE PILE CONSTRUCTION 

1 INERT TYPE WASTES IN THE FORM OF CONCRETE 
MASONRY CLEAN SOILS ROCK ETC MAY BE STOCKPILED 
AND USED FOR COVER OVER WASTE MATERIALS AS 
NEEDED FOR LITTER AND VECTOR CONTROL 

ON-S ITE SOILS AND CLEAN WASTE SOIL MATERIALS MAY 
BE STOCKPILED FOR LATER USE OR IMMEDIATELY USED 
FOR RNAL COVER MATERIALS 

3 EXTERIOR PERIMETER SLOPES ARE TO BE NO STEEPER 
THAN 2 5 1 (HORIZONTAL TO VERTICAL) BETWEEN BENCH 
LEVELS 

4 BENCHES ARE TO BE CONSTRUCTED APPROXIMATELY EVERY 
50 FEET OF VERTICAL HEIGHT AND ARE TO SLOPE 
TOWARD THE SOUTHEAST CORNER OF THE WASTE PILE TO 
CONVEY STORM WATER R U N - O F F FROM THE WASTE PILE 
TO THE DOWN DRAIN PRESENTED ON THE DRAWINGS 

5 THE V-DITCH FORMED BY THE BENCHES SHALL BE 3 
FEET DEEP AND 18 FEET WIDE BENCHES 18 FEET 
WIDE PROVIDE A RESULTANT OUTER SLOPE OF 3 1 
(HORIZONTAL TO VERTICAL) 

6 STORM WATER R U N - O F F CONTAINMENT FROM EXPOSED 
WASTE MATERIALS (OTHER THAN INERT TYPE WASTES) SHALL 
BE PROVIDED WITHIN THE LANDRLL FOOTPRINT ABOVE THE 
FLOOR DESIGN GRADE WITH A MINIMUM CAPACITY OF 0 13 
A C R E - F O O T PER ACRE OF EXPOSED WASTE CONTAINMENT 
AREAS MAY BE ESTABLISHED WITHIN BERM SYSTEMS ON 
APPROVED AREAS OF THE LANDFILL FLOOR AND ON THE 
WASTE PILE AND AS DEPRESSED POND AREAS ON THE 
WASTE PILE 

STORM WATER MAY BE DISCHARGED OFF-SITE FROM AREAS 
OF THE WASTE PILE THAT HAVE RECEIVED A CLEAN SOIL OR 
INERT WASTE COVER OR A FINAL CLOSURE COVER 

ClOSURF CONSTRUCTION 

1 CLOSURE COVER S H A U CONSIST OF CLEAN SOIL WITH A 
MINIMUM THICKNESS OF 2 FEET 

2 CLOSURE COVERS S H A U ONLY BE CONSTRUCTED AFTER 
STATE DIVISION OF SOUD AND HAZARDOUS WASTE APPROVAL 

3 ALL CLOSURE AREAS ARE TO BE CERTIRED BY THE OWNER 
AND OPERATOR OF THE LANDRLL FOR COVER THICKNESS 
PROPER STORM WATER CONTROLS AND EROSION 
PROTECTION 

4 EROSION CONTROL MAY BE IN THE FORM OF VEGETATION 
(GENERALLY RANGE GRASSES AND BRUSH THAT ARE 
ADAPTABLE TO THE AREA) A N D / O R STONE MULCH 

STORM WATER MANAGEMENT 

1 THE STORM WATER DETENTION POND ASSOCIATED WITH 
THE OPERATIONS AREA SHALL BE CONSTRUCTED DURING 
CONSTRUCTION OF THE ACCESS ROAD AND OPERATIONS 
AREA DISCHARGE FROM THIS POND MAY BE ONTO 
EXISTING GROUND SURFACES UNTIL THE UPPER EAST 
POND AND THE SOUTHEAST POND BECOME NECESSARY 
FOR STORM WATER MANAGEMENT 

2 THE UPPER EAST POND AND SOUTHEAST POND SHALL 
BOTH BE CONSTRUCTED BEFORE THE LANDFILL 
FOOTPRINT AND WASTE PILE HAVE REACHED THE EAST 
SIDE OF THE LANDFILL FOOTPRINT AREA 

LITTLE MOUNTAIN STORM WATER CONVEYANCE DITCH 
SHALL BE CONSTRUCTED BEFORE THE LANDFILL AND 
WASTE PILE FOOTPRINT EXTEND TO THE HRST CULVERT 
UNDER THE IMPROVED ROAD THAT IS EAST OF THE 
PROPERTY S NORTHWEST CORNER 

THE CULVERT FOR THE LITTLE MOUNTAIN STORM WATER 
CONVEYANCE DITCH SHALL BE CONSTRUCTED UNDER THE 
ACCESS ROAD AT THE TIME THE ACCESS ROAD IS 
CONSTRUCTED 

SECTION Sc DETAIL IDENTIFICATION 

SECTION IDENTIFICATION 

SECTION CUT ON DRAWING NO 6 AND 
SHOWN ON DRAWING NO 8 

ON DRAWING NO 6 THIS SECTION IS REFERENCED AS 

^ - S E C T I O N NUMBER 

2 
8 

ON DRAWING NO 8 THIS 
SECTION IS IDENTIFIED AS 

SECTION 2 
6 

-DRAWING ON 
WHICH SECTION 
A P P E A R S 

-SECTION NUMBER 

-DRAWING FROM 
WHICH SECTION 
WAS TAKEN 

DETAIL IDENTIFICATION 

DETAIL C A L L - O U T ON DRAWING NO 6 AND 
SHOWN ON DRAWING NO 8 
ON DRAWING NO 6 THIS DETAIL IS REFERENCED AS 

^ D E T A I L LETTER 

B 
8 

ON DRAWING NO 8 
DETAIL IS IDENTIFIED 

DETAIL B 
6 

- DRAWING ON 
WHICH DETAIL 
A P P E A R S 

•DETAIL LETTER 

-DRAWING FROM 
WHICH DETAIL 
WAS TAKEN 

NOTES 
1 IF SECTION AND DETAILS ARE SHOWN ON THE 

SAME DRAWING AS SECTION CUTS AND SECTION 
OR DETAIL C A L L - O U T S DRAWING NUMBER IS 
REPLACED BY A UNE 

DETAIL LETTERS AND O NOT USED 

TABLE OF ABBREVIATIONS 
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<E CENTER U N E N T S NOT TO SCALE 
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CONT CONTINUOUS R O W RIGHT OF WAY 

DIA DIAMETER S= SLOPE EQUALS 

DIAG DIAGONAL SDR STANDARD DIMENSION RATIO 

EL ELEVATION STA STATION 
E W EACH WAY TYP TYPICAL 

FL a O W U N E UDOT UTAH DEPARTMENT OF TRANSPORTATION 
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N 
1 5 0 3 0 0 

S C A L E IN FEET 

I N T E R P O L J A T E D GROUNDWATER 
CONTOURS BASED ON 
GROUNDWATER MEASUREMENTS 
IN BORINGS AND TEST PITS 

- — EXTRAPOLATED GROUNDWATER 
CONTOURS 

O B - # (BORING LOCATION) 

K B - # (BORING HIT REFUSAL) 

• T P - # (TESrr PIT LOCATION) 

EXTRAPOLATED GROUNDWATER CONTOURS 
ARE PROVIDED ALONG THE NORTH AND 
WEST SIDES OF THE PROPERTY BECAUSE 
OF REFUSAL FROM ROCK IN THESE AREAS 
FOR ADDITIONAL BORINGS 

WEBER COUNTY 
CL^SS VI C&D LANDFILL PERMIT 
GROUND WATER 
GROUND WATER CONTOURS 

GW-1 
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S C A L E IN F E E J 

NOTES 

1 EXISTING GROUND CONTOUR INTERVAL 
IS 1-FOOT 

2 CLOSURE CONTOUR INTERVAL 
IS 5 - F E E T 

DATE JANUARY 2011 R E V I S I O N S 

WEBER COUNTY 
CLASS VI C&D LANDFILL PERMIT 
CIVIL 
EXISTING & FINAL CONTOUR PLAN 

SHEET 
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0 10 

S C A L E IN FEET 

Operations Area Porta 

Area A v g A r e a Volume Vo lume 

BOTTOM ELEVATION 4218 0 

- E L 4221 6 
2 5 - Y R HIGH WATER - E L 4222 8 

1 0 0 - Y R HIGH WATER 

1 
SW-4 

Elevation (sf) (Sf) (cf) |ac ft) 

4218 2'̂ 02 0 0 00 

1219 3060 2761 2781 0 06 

4220 3651 3356 6137 0 14 

4221 427^ 10099 0 2T 

4222 4927 4600 14699 0 34 

4223 5613 5270 19969 0 46 

4223 8 6193 5903 25872 0 59 

Operatonal Area Pond 
Elevation vs Capacity 

. 4222 

4210 

1 

^y 

J 
y 

J 

0 00 0 00 014 0 23 0 34 0 40 0 50 

Capacny (Acre Feet) 

-MINIMUM TOP ELEVATION 
OF POND EL 4223 8 

NOTE 

DISCHARGE WILL INfTlALLY BE ONTO THE UNDEVELOPED 
AREA EAST OF THE LANDRLL OPERATIONS AREA WHEN 
THE U P P E R EAST POND IS CONSTRUCTED DISCHARGE 
WILL BE INTO THE UPPER EAST POND 

-FLfTURE CULVERT 

OPERATIONS AREA POND 

Upper East Pona 

Area 
E levat ion |sf) 

A v g A r e a Vo lume 

(sf) (c>) 
421b 
4217 
4218 
421'» 

4219 6 

NOTE 
R U N - O N STORM WATER AND CLEAN RUNOFF STORM WATER 
WILL INITIALLY BE DISCHARGED ONTO UNDEVELOPED AREAS 
TO THE SOUTH AND EAST OF THE LANDFILL OPERATIONS 
AREA UPPER EAST POND TO BE CONSTRUCTED AS NEEDED 
TO ACCOMMODATE LANDRLL EXPANSION AND DEVELOPMENT 

15D47 

17563 

20150 

22749 

24353 

16315 

isse"" 
21450 

^3561 

0 

16315 

3J1B2 

56631 

80182 

Volume 
( " f t ) 

0 00 
0 37 
0 81 

1 10 
1 84 

Eie^StK)n vs ^apac'^y 

I 
1J 

I 

0 00 0 37 Cei 130 194 
CapacMy (Awe Feel) 
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Southeast Pond 

Area A v g Area Volume Vo lume 
Elevat ion (Sf) (sf) (Cf) (ac ft) 

4212 88572 0 0 00 
4213 96':i08 92740 H2740 2 13 
4214 105276 101092 1938=12 4 4 J 
4 ' ' t5 1136"' 1094 7 3 0 J ! 3 0 9 b ae. 

Southeast Pon(j 
Elevation vs Capacity 

y 

y 

0 00 2 13 4 48 
C r » I) 

NOTE 
R U N - O N STORM WATER AND CLEAN RUNOFF STORM WATER 
WILL INITIALLY BE DISCHARGED ONTO UNDEVELOPED AREAS 
TO THE SOUTH AND EAST OF THE LANDHLL OPERATIONS 
AREA. SOUTHEAST POND TO BE CONSTRUCTED AS NEEDED 
TO ACCOMMODATE LANDFILL EXPANSION AND DEVELOPMENT 

. \ O N * L SOUTHEAST POND 

HIBSEII 1 1 XME5 J 1 DESIGNED G U 3 SCALE CLASS VI C&D LANDFILL PERMIT 
STORM WATER 
SOUTHEAST POND 

SHEET 
1 ^ 5048470-22D2 M ^ m DRAFTED CAH 2 WEBER COUNTY 

CLASS VI C&D LANDFILL PERMIT 
STORM WATER 
SOUTHEAST POND 

SW-3 CHECKED G U 1 WEBER COUNTY 
CLASS VI C&D LANDFILL PERMIT 
STORM WATER 
SOUTHEAST POND 

SW-3 
PROJ&W E\imtEZR DATE JANUARY 2011 N O W T E R E V I S I O N S APVO 

CLASS VI C&D LANDFILL PERMIT 
STORM WATER 
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EL 4215 0 
TOP OF POND 

_ EL 4213 9 1 0 0 - Y R 
I 2 4 - H R HIGH WATER 

n EL. 4213 1 2 5 - Y R 
2 4 - H R HIGH WATER 

EL. 4212 0 
BOTTOM OF POND 

SOUTHEAST POND 
BOX SECTION 

2 X 3 - 0 3 / 4 X 3 / 8 STEEL 
BAR O 2 1 /2 SPACING ( T Y P ) 

SOUTHEAST POND 
BOX SECTION 

PLAN VIEW 

EL 4219 6 
TOP OF POND 

E L 4218 4 1 0 0 - Y R 
2 4 - H R HIGH WATER 

EL 4217 1 2 5 - Y R 
2 4 - H R HIGH WATER 

EL 4216 0 
BOTTOM OF POND 

UPPER EAST POND 
BOX SECTION 

2 X 3 - 0 3 / 4 
STEEL BAR O 2 
SPACING (TYP) 

X 3 / 8 
1 / 2 " 

UPPER EAST POND 
BOX SECTION 

OPERATIONS AREA POND 
PLAN VIEW SW-2 

EL. 4223 8 
TOP OF POND 

E L 4222 8 1 0 0 - Y R 
2 4 - H R HIGH WATER 

EL 4221 6 2 5 - Y R 
2 4 - H R HIGH WATER 

EL 4218 0 
BOTTOM OF POND 

OPERATIONS AREA POND 
BOX SECTION 

2 X 3 - 0 3 / 4 
STEEL BAR O 2 
SPACING (TYP) 

X 3 / 8 
1 /2 

OPERATIONS AREA POND 
BOX SECTION 

DETAIL 

L 2 1 / 2 X 2 X 3 / 8 
(TYP FOR ALL GRATES) 

DETAIL B 

NOTE 
GRATES TO BE HOT 
DIPPED GALVANIZED 
AFTER FABRICATION 

L 2 X 3 - 0 3 / 4 X 3 / 8 
STEEL BAR O 2 1 /2 
SPACING (TYP ) 
(TYP FOR ALL GRATES) 

- S P U T GRATE VARIES 
WITH BOX SIZE AND 
PIPE SIZE 

DETAIL 

DESIGNED G U 

DRAFTED CAH 

CHECKED G U 

DATE JANUARY 2011 R E V I S I O N S 

WEBER COUNTY 
CLASS VI C&D LANDFILL PERMIT 
STORM WATER 
POND OUTLET DETAILS 

SHEET 

SW-4 





TOP INLET PLAN VIEW 1 TOP INLET SECTION 1 NOTE TOP INLET SECTION 2 
1 SW-5 — ALL GRATES TO BE HOT DIPPED 

GALVANIZED AFTER FABRICATION — 

L 2 1 /2 X 2 X 3 / 8 
(TYP FOR ALL GRATES) 

0 o 
1 I 

* n 

1 

'4 -0 

3 -0 

18 DIA 
P C E PIPE 

2 X 3 - 0 3 / 4 X 3 / 8 STEEL 
BAR O 2 1 /2 SPACING ( T Y P ) 

0 o 
1 I 

\1 
18 OR 21 DIA 
C P E PIPE 

t 4--t0 

" 3 - 0 
(2) #4 CONT 
(TYP) 

- 21 DIA 
C P E PIPE 

- 2 X 3 - 0 3 / 4 X 3 / 8 STEEL 
BAR O 2 1 /2 SPACING ( T Y P ) 

LOWER INLET PLAN VIEW 
SW-5 

LOWER INLET SECTIONS LOWER INLET SECTIONS 

DESIGNED G U 
DRAFTED CAH 

CHECKED G U 

DATE JANUARY 2011 R E V I S I O N S 

WEBER COUNTY 
CLASS VI C&D LANDFILL PERMIT 
5T0RM WATER 
CLOSURE DOWN DRAIN INLET DETAILS 

SHEE7 

SW-6 
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33: 

|5: 
bos 
ft 

—DATE PDSTS 
SEE NOTE 3 

-SEE GATE 
HINGE DETAIL 

LINE POST 

SECURE BY WELDING BOLT ASSEMBLY 
DR OTHER APPROVED JOINING. 
BEAR AT MINIMUM STRESS POINT. 

— B R A C E POST END POST-

— S E E NOTE 3 

12' 

12' 

10* 

10' 

SEE NOTE 3- y-

16' TYP. 

-SEE NOTE 

-48* STAYS 

SEE NOTE 3 

16' TYP, 

y 

z 

MIN.DIA. USE FDR LINE DEVIATION 
FROM O-̂ Z TO 30" d AT INTERVALS 
NOT TO EXCEED 500' 

MIN.DIA. 

GATE BRACE 

MIN.DIA. 

GATE BRACE 

MIN.DIA. 

LINE BRACE 

INSTALLATION WITH METAL PDSTS 
(TYPICAL) 

— STAY 

1 
i 

--

1 \ 1 

\ \ 1 

- ...... —-- ...... —-
... ! 

i 
i 

1 \~" 

RIGHT DF WAY FENCE TYPE G (DEER BARRIER) 

FDR FENCETYPES A, B, D, E AND F 
POST SIZE, SPACING AND BRACING ARE 
AS SHOWN IN TYPICAL INSTALLATION 
ABOVE. SPACE 2 STAYS EVENLY 
BETWEEN EACH SET OF POSTS. 

MIN. — r 

12' 48 ' STAY 9 ' 136- STAY 12' 48 ' STAY 
! 

12' 
9 ' ! 

12' 6 ' 

10' 1 i i ; 10' 
1 1 1 ! i 

i 1 i 
10' "1— ?6i —f i 1 1 

8 ' 
— i — J 

8 ' 

2 ' 
MIN. 

2 ' 
MIN. 

i 24 ' STAY 
4'" 

— i -

j 

MESH WIRE HAVE 
AT LEAST 3 CLAMPS 
PER POST. 

TYPE A TYPE B TYPE D TYPE E 

MIN.DIA. 

TERMINAL BRACE 

NOTES: 
1. SET METAL PDSTS IN CLASS ' B ' CONCRETE. 

a. LINE POSTS FDR TYPE A,B,D,,E & F FENCE 
A-TEE CHANNELS OR ' Y ' OR ' U ' SECTIONS, MINIMUM WEIGHT 1.33 l b / f t . 

ON LENGTH. 
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EXECUTIVE SUMMARY 

The subsurface materials encountered at the site consist of approximately 
to 1 foot of topsoil overlying predominantly clay in the lower portions of the 
site and sand gravel and bedrock in the upper elevations of the site The 
borings drilled along the north and west edges of the property encountered 
bedrock at relatively shallow depths and the borings refused in the bedrock 
at depths ranging from approximately 3 to 1572 feet The soil th ickness is 
substantially greater in the lower elevations of the site Bedrock was 
encountered at depths of approximately 76 29 and 95]/2 feet in Borings B 5 
B 6 and B 7 respectively Bedrock was not encountered in Boring B 5 but 
very dense gravel was encountered in the lower portion of the boring below 
a depth of approximately 91 feet 

Subsurface water was measured at depths ranging from approximately 6 to 
1 2 feet No subsurface water was encountered in Borings B 1 B 2 and B 3 
as these borings terminated at a relatively shallow depth in bedrock 

We understand that the landfill could be on the order of 250 feet thick with 
side slopes on the order of 3 horizontal to 1 vertical and a total unit weight 
of the landfill of 45 to 75 pounds per cubic foot Based on this assumption 
and the subsurface conditions encountered we estimate settlement could be 
on the order of 5 to 67? feet near the middle of the landfilled area for the 
waste density of 45 to 75 pounds per cubic foot respectively 

Based on the subsurface conditions encountered laboratory test results and 
our analysis we estimate the safety factor against failure for the proposed 
landfill configuration to be 1 8 under static conditions and on the order of 1 2 
under seismic conditions The seismic condition does not consider the 
potential for liquefaction of the underlying soil 

The site is underlain predominantly by clay There are some silt and sand 
layers Some of the sand is potentially liquefiable Information from the 
borings suggests that there could be up to approximately 6 inches of 
settlement due to IBC 2006 design ground motion This l iquefaction could 
result in some lateral movement of the south and east sides of the landfill 
We estimate this lateral movement to be on the order of 2 feet for IBC 2006 
design ground motion 
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SCOPE 

This report presents the results of a geotechnical investigation for a proposed landfil l to be 

constructed at 10500 West 900 South m Plain City Utah The report presents the 

subsurface conditions encountered laboratory test results and an estimate of settlement and 

stability for the landfill The study was conducted in general accordance with our proposal 

dated February 20 2008 

Field exploration was conducted to obtain information on the subsurface condit ions 

Samplers obtained from the field investigation were tested in the laboratory to determine 

physical and engineering characteristics of the on site soil Information obtained from the 

field and laboratory was used to define conditions at the site for our engineering analysis 

This report has been prepared to summarize the data obtained during the study and to 

present our conclusions and recommendations based on the proposed construct ion and 

subsurface conditions encountered Design parameters and a discussion of geotechnical 

engineering considerations related to construction are included in the report 

SITE CONDITIONS 

At the time of our field investigation there were no permanent structures or pavement on 

the site Most of the site consists of undeveloped pasture There is a strip of land along 

the west half of the north end of the property and the north half of the west edge of the 

property which we understand has been mined for aggregate 

The ground surface of the site generally slopes down toward the south and east particularly 

along the north and west edges of the property There is a depressed area in the northwest 
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corner of the property where material has been removed There is a small pond in this 

excavated area near the center of the west edge of the property which had water in it at 

the time of our field investigation 

Vegetation at the site consists predominantly of grass with some brush in the northwest 

portion of the property 

FIELD STUDY 

The field study consisted of drilling eight borings excavating seven test pits and pushing 

a cone for cone penetration testing at four locations The borings were drilled between April 

8 and 10 2008 using 8 inch diameter hollow stem auger powered by an all terrain drill rig 

The test pits were excavated on April 24 2008 using a rubber tired backhoe The borings 

and test pits were logged and soil samples obtained by an engineer from A G E C Logs of the 

subsurface conditions encountered in the borings and test pits are graphically s h o w n on 

Figures 2 through 6 with legend and notes on Figure 7 

The test pits were backfilled without significant compaction The backfill in the test pits 

should be properly compacted where it will support proposed buildings slabs or pavement 

The cone penetration tests were performed on April 30 2008 Results of the tests are 

presented in the Appendix 

SUBSURFACE CONDITIONS 

The subsurface materials encountered at the site consist of approximately Vi. to 1 foot of 

topsoil overlying predominantly clay in the lower portions of the site and sand gravel and 

bedrock in the upper elevations of the site The borings drilled along the north and west 
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edges of the property encountered bedrock at relatively shallow depths and the borings 

refused in the bedrock at depths ranging from approximately 3 to 15/2 feet The soil 

thickness is substantially greater in the lower elevations of the site Bedrock was 

encountered at depths of approximately 76 29 and 9514 feet in Borings B-5 B 6 and B 7 

respectively Bedrock was not encountered in Boring B 5 but very dense gravel was 

encountered in the lower portion of the boring below a depth of approximately 91 feet 

A description of the various soils and bedrock encountered in the borings and test pits 

fol lows 

Topsoil The topsoil consists of lean clay with some sand and gravel particularly 

along the upper elevations at the site The topsoil is moist dark brown and contains 

roots and organics 

Lean Clay The clay contains a small to moderate amount of sand and gravel with 

some silt and sand layers The clay is very soft to very stiff moist to wet and brown 

to green to gray with some iron oxide staining 

Laboratory tests performed on samples of the clay indicate that it has natural 

moisture contents ranging from 14 to 64 percent and natural dry densities ranging 

from 63 to 117 pounds per cubic foot (pcf) Results of consolidation tests 

performed on samples of the clay indicate that it will compress a small to large 

amount with the addition of light to heavy loads Results of the consolidation tests 

are presented on Figures 8 through 14 Triaxial compression and direct shear tests 

were performed on samples of the clay Results of these tests are presented on 

Figures 16 17 and 19 

A permeability test was performed on a sample of the clay obtained from Test Pit TP 

1 at a depth of approximately Vi foot Results of the permeability test indicate that 

It has a permeability of 2x10^ centimeters per second 
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Interlayered Lean Clay and Silt The interlayered soil contains some sand layers It 

IS soft to stiff moist to wet and brown to gray with some cemented part icles 

Laboratory tests performed on a sample of the interlayered soil indicate that it has 

a natural moisture content of 23 percent and a natural dry density of 98 pcf 

A permeability test was performed on a sample of the interlayered clay and silt 

obtained from Test Pit TP 7 at a depth of approximately 2 72 feet Resul ts of the 

permeability test indicate that it has a permeability of 2x 1 0 ^ centimeters per second 

Clayey Sand The sand contains some clay layers It is loose to medium dense 

moist to wet and brown to gray with some cemented layers and particles 

Laboratory tests performed on samples of the clayey sand indicate that it has natural 

moisture contents ranging from 1 5 to 20 percent and natural dry densit ies ranging 

from 1 1 2 to 120 pcf 

Silty Sand The sand contains some clay layers It is loose to medium dense wet 

and brown to dark gray to green with some iron oxide staining 

Laboratory tests performed on samples of the silty sand indicate that it has natural 

moisture contents ranging from 18 to 34 percent and natural dry densities ranging 

from 90 to 1 1 1 pcf 

Poorly Graded Sand with Silt The sand contains some gravel and clay layers It is 

medium dense to dense wet and brown to gray with cemented particles 

Laboratory tests performed on samples of the sand indicate that it has natural 

moisture contents ranging from 10 to 11 percent and natural dry densities ranging 

from 1 23 to 1 29 pcf 
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Interlayered Sand and Gravel The sand and gravel contains some clay layers It 

contains a small amount of silt is medium dense to dense wet and black to brown 

Clayey Gravel with Sand - The gravel is medium dense to dense moist to wet and 

brown to gray 

Poorly Graded Gravel with Sand The gravel is medium dense wet and b rown to 

gray 

Bedrock Two bedrock types were encountered at the site One cons is ts of a 

diamictite which is moderately to highly weathered hard to very hard variably 

cemented fine grained clayey matrix with pebble to gravel sized subangular to 

angular inclusions The rock is gray to dark gray and occasionally yel lowish brown 

The other bedrock encountered consists of slate which is moderately to highly 

weathered hard to very hard highly foliated has slaty cleavage and some iron 

staining along cleavage planes The slate is gray to black 

Laboratory tests performed on a sample of the slate indicate that it has a natural 

moisture content of 3 percent and a natural dry density of 1 1 2 pcf Results of a 

direct shear test performed on the slate which was ground to a powder compacted 

into a mold near its natural moisture content and density are presented on Figure 1 5 

Results of the laboratory tests are summarized on Table I and are included on the logs of the 

borings and test pits 
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SUBSURFACE WATER 

Subsurface water was encountered at depths ranging from approximately 6 to 1 2 feet based 

on measurements taken up to approximately 167 days after drilling borings or excavat ion 

of test pits No subsurface water was encountered in Borings B 1 B 2 and B 3 as these 

borings were drilled in the upper elevations of the site and encountered bedrock at a shallow 

depth Slotted PVC pipe was installed in the borings and test pits to facil itate future 

measurement of the water level Fluctuations in the water level can be expected over time 

PROPOSED CONSTRUCTION 

We understand that the landfill will consist of construction waste with a significant amount 

of wood product We understand that much of the concrete in the waste will be recycled 

for other uses and thus the concrete content of the landfill will be relatively low^ The 

landfill IS planned to be approximately 250 feet in height with constructed side slopes of 3 

horizontal to 1 vertical Benches are planned for each approximately 50 feet of vert ical rise 

STABILITY ANALYSIS 

The stability analysis assumes that the waste will be composed of construction waste with 

a significant amount of wood product Based on the literature we have assumed a total 

unit weight for the landfill of 45 to 75 pcf and strengths consisting of a cohesion of 300 

pounds per square foot (psf) and a friction angle of 33 degrees Based on laboratory testing 

of the subsurface materials we have assumed a total unit weight of 1 20 pcf a cohesion 

of 420 psf and a friction angle of 1 8 5 degrees for the native soil below the landfill Based 

on these assumptions we have analyzed the stability of the landfill using the modif ied 

Bishop Method of analysis A safety factor against failure under static condit ions is 

estimated to be 1 8 
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For the seismic condition in which a large magnitude earthquake may occur along the 

Wasatch Fault to the east of the site we have assumed ground shaking with a probability 

of occurrence of 2 percent in 50 years factored by two thirds We have then assumed an 

allowable 2 inches of deformation This results in a horizontal ground acceleration of 0 13g 

which was used to perform a pseudo static analysis Results of the analysis indicate that 

the safety factor is 1 2 for this seismic condition and the assumed landfill configuration and 

soil strengths as indicated above 

SETTLEMENT ANALYSIS 

The estimate for settlement assumes the landfill layout as described in the Proposed 

Construct ion section of the report a landfill total unit weight of 45 to 75 pcf and soil 

parameters determined from the subsurface conditions encountered and laboratory test 

results Based on the results of our analysis we estimate on the order of 5 to eVb feet of 

settlement for the 45 to 75 pcf waste density respectively could occur towards the center 

of the landfilled area decreasing out toward the edges No significant settlement is expected 

where the landfill will extend over the bedrock and the bedrock is at a relatively shallow 

depth such as along the north and west edges of the property 

LIQUEFACTION ANALYSIS 

The site is underlain predominantly by clay which is not susceptible to l iquefaction 

However there are some layers of sand which based on the boring information could 

liquefy during an IBC 2006 design seismic event We estimate up to approximately 6 inches 

of liquefaction induced settlement could occur as suggested by Boring B 5 This l iquefaction 

could result in some lateral movement of the south and east sides of the landfill depending 

on the extent of the liquefaction We estimate this lateral movement to be on the order of 

2 feet for IBC 2006 design ground motion 
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LIMITATIONS 

This report has been prepared in accordance with generally accepted soil and foundat ion 

engineering practices in the area for the use of the client for design purposes The 

conclusions and recommendations included within the report are based on the information 

obtained from the borings drilled CPT testing test pits excavated at the approximate 

locations indicated on Figure 1 and the data obtained from laboratory testing Variat ions in 

the subsurface conditions may not become evident until additional exploration or excavat ion 

IS conducted If the proposed construction subsurface conditions or groundwater level is 

found to be signFficantly different from what is described in this report we should be 

notified to reevaluate the recommendations given 
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Approximate Scale 

Legend: 
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A Indicates CPT Locations 

1080092 Locations of Exploratory Borings and Test Pits Figure 1 
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Moisture Content 62 % 
Dry Unit Weight 63 pcf 
Sample of Fat Clay 

From B 6 @ 1 4 f e e t 

Moisture Content 62 % 
Dry Unit Weight 63 pcf 
Sample of Fat Clay 

From B 6 @ 1 4 f e e t 
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Normal Stress ksf 
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0 001 

0 001 

0 002 
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0 003 

0 00 0 00 0 00 0 00 0 00 0 01 

Horizontal Displacement in 

0 01 

Peak c = 670 psf <)) = 35 deg 

Residual c = 450 psf (j) = 30 deg 

Project and Sample Information 

Project Number 1080092 

Project Name Moulding 

Sample Identification B-3@4 feet 

Sample Descnption Slate 

Test No (Symbol) 1 (A) 2 (B) 3 ( « ) 

Test Type Consolidated Wetted 
Sampe Type Remolded 
Length in 1 00 
Diameter in 2 00 
Dry Density pcf 
Moisture Content % 
Consol Load ksf 2 4 8 
Normal Load ksf 2 4 8 
Shear Stress ksf 
Peak 1 9 3 6 6 2 

Shear Stress ksf 
Residual 1 6 2 8 5 2 

Rate of Strain 0 002 in/min 

Comments Sample was ground to powder and 
remolded to 110 pcf at 3 percent moisture prior to 
testing Sample was sheared thru five cycles 

Sample Properties 

Dry Density pcf 112 
Moisture Content % 3 
Liquid Limit % 
Plasticity Index % 
Percent Gravel 
Percent Sand 
Percent passing No 200 Sieve 67 

Project No 1080092 Direct Shear Results Figure 15 
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Point 1 - Point 2 Point 3 — — Point 4 

Peak c = 620 psf if = 24 deg 

Residual c = 550 psf (j) = 23 deg 

Project and Sample Information 

Project Number 1080092 

Project Name Mou ld ing 

Sample Identification B 4 @ 3 9 feet 

Sample Descnption L e a n C lay 

Test No (Symbol) 1 (A) 2 ( B ) 3 ( « ) 4 ( » ) 

Test Type Consolidated Wetted 

Sampe Type Undisturbed 

Length m 1 00 1 00 1 00 1 00 
Diameter in 1 93 1 93 1 93 1 93 
Dry Density pcf 81 

Moisture Content % 38 

Consol Load ksf 2 4 8 16 
Normal Load ksf 2 4 8 16 
Shear Stress ksf 
Peak 1 6 2 4 4 0 7 8 

Shear Stress ksf 
Residual 1 4 2 3 3 6 7 3 

Rate of Strain 0 0086 in/min 

Comments 

Sample Properties 

Dry Density pcf 81 

Moisture Content % 38 

Liquid Limit % 35 

Plasticity Index % 17 

Percent Gravel 

Percent Sand 

Percent passing No 200 Sieve 91 

Project No 1080092 Direct Shear Results Figure 16 
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Project and Sample Information 

Project Number 1080092 

Project Name Moulding 

Sample Identification B-6@14 feet 

Sample Descnption Fat Clay 

Test No (Symbol) 1 (A) 2 ( B ) 3 ( e ) 

Test Type Consolidated Wetted 
Sampe Type Undisturbed 
Length in 1 00 1 00 1 00 
Diameter in 1 93 1 93 1 93 
Dry Density pcf 63 
Moisture Content % 62 
Consol Load ksf 2 4 8 
Normal Load ksf 2 4 8 
Shear Stress ksf 
Peak 0 6 1 7 3 7 
Shear Stress ksf 
Residual 0 6 1 7 3 3 
Rate of Strain 0 0086 in/min 
Comments 

Sample Properties 

Dry Density pcf 63 
Moisture Content % 62 
Liquid Limit % 51 
Plasticity Index % 32 
Percent Gravel 
Percent Sand 
Percent passing No 200 Sieve 99 

Project No 1080092 Direct Shear Results Figure 17 
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Peak c = 860 psf ^ = 36 deg 

Residual c = 500 psf (j) = 35 deg 

Project and Sample Information 

Project Number 1080092 

Project Name Moulding 

Sample Identification B7@14 feet 

Sample Description 
Poorly graded 
S a n d with Silt 

Test No (Symbol) 1 (A) 2 ( B ) 3 ( « ) 

Test Type Consolidated Wetted 
Sampe Type Undisturbed 
Length in 1 00 1 00 1 00 
Diameter in 1 93 1 93 1 93 
Dry Density pcf 115 
Moisture Content % 13 
Consol Load ksf 2 4 16 
Normal Load ksf 2 4 16 
Shear Stress ksf 
Peak 2 4 3 7 12 5 
Shear Stress ksf 
Residual 1 9 3 3 11 7 
Rate of Strain 0 0033 m/min 
Comments 

Sample Properties 

Dry Density pcf 115 
Moisture Content % 13 
Liquid Limit % 
Plasticity Index % 
Percent Gravel 
Percent Sand 
Percent passing No 200 Sieve 9 

Project No 1080092 Direct Shear Results Figure 18 
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c = 480 psf 41 = 10 deg 
c = 420 psf iji = 18 5 deg 

II 
cr 
» 
cr 

10 

10 20 30 40 
P = (01 +03)/2 psi 

50 

1 2 
Axial Strain % 

^mple Description 

Project No 

Axial Strain % 

Fat Clay (CH) 

Test No (Symbol) 0 • 

Sample Type undisturbed 

Final Length in 3 99 3 80 

Final Diameter in 1 85 1 66 

Dry Density pcf 64 

Moisture Content % 64 

Consolidation Pressure ksf 2 4 

B Parameter 0 96 0 96 
Total Confining Stress (03) psi 13 4 26 4 

Total Axial Stress (c,) psi 26 3 44 2 

Deviator Stress (0, 03) psi 12 9 17 8 

Effective Lateral Stress (03) psi 5 1 1 0 4 

Effective Axial Stress (a,) psi 18 0 28 2 

Pore Pressure (p) psi 48 0 56 4 

Strain % 3 7 3 4 

Remarks Multistage Test (CU) Consol idated 

Undrained with pore pressure measurements 

Sample Index Properties 

Natural Dry Density pcf 64 

Natural Moisture Content % 64 

Liquid Limit % 51 

Plasticity Index % 32 

Percent Gravel 

Percent Sand 

Percent Passing No 200 Sieve 99 

Sample Location B 6 @ 1 4 

1080092 Tnaxial Connpression Test Figure 19 
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TABLE I 

SUMMARY OF LABORATORY TEST RESULTS 
Page 1 of 2 

PROJECT NUMBER 1080092 

1 

SAMPLE 
OCATION N A T U R A L 

MOISTURE 
C O N T E N T 

(%) 

N A T U R A L 
DRY 

DENSITY 
(PCF) 

G R A D A T I O N ATTERBERG LIMITS UNCONFINED 
C O M P R E S S I V E 

S T R E N G T H 
(PSF) 

W A T E R 
SOLUBLE 
S U L F A T E 

(ppm) 

S A M P L E 
CLASSIFICATION 

BOR NG 
DEPTH 
(FEET) 

N A T U R A L 
MOISTURE 
C O N T E N T 

(%) 

N A T U R A L 
DRY 

DENSITY 
(PCF) 

G R A V E L 

(%) 
S A N D 

(%) 

SILT/ 
C L A Y 

(%) 

LIQUID 
LIMIT 

(%) 

PLASTICITY 
INDEX 

(%) 

UNCONFINED 
C O M P R E S S I V E 

S T R E N G T H 
(PSF) 

W A T E R 
SOLUBLE 
S U L F A T E 

(ppm) 

S A M P L E 
CLASSIFICATION 

B 1 A 9 15 120 32 Clayey Sand 

B 3 4 3 1 12 67 Slate 

B 4 4 37 86 99 47 26 Lean Clay 

14 10 1 29 35 56 9 Poorly graded Sand with Silt 
and Gravel 

19 37 82 92 Lean Clay 

39 38 81 91 35 17 Lean Clay 

49 37 85 93 Lean Clay 

79 14 1 17 40 Clayey Sand 

B 5 4 20 112 40 Clayey Sand 

14 1 1 123 5 89 6 Wel l graded Sand with Silt 

54 34 90 58 Sandy Lean Clay 

59 22 106 34 Silty Sand 

B 6 14(1) 64 64 99 Fat Clay 

14 (2) 62 63 98 51 32 Fat Clay 

19 18 1 1 1 20 Silty Sand 

B 7 9 49 72 79 Lean Clay with Sand 

14 13 115 9 Poorly graded Sand with Silt 

-



APPLIED GEOTECHNICAL ENGWEERING CONSULTANTS, INC 

TABLE 1 

SUMMARY OF LABORATORY TEST RESULTS 
Page 2 of 2 

PROJECT NUMBER 1080092 

L 
S A M P L E 
OCATION N A T U R A L 

MOISTURE 
C O N T E N T 

/%) 

N A T U R A L 
DRY 

DENSITY 
(PCF) 

G R A D A T I O N ATTERBERG LIMITS UNCONFINED 
C O M P R E S S I V E 

S T R E N G T H 
(PSF) 

W A T E R 
S O L U B L E 
S U L F A T E 

(ppm) 

S A M P L E 
CLASSIFICATION 

TEE 
PI-

.T DEPTH 
(FEET) 

N A T U R A L 
MOISTURE 
C O N T E N T 

/%) 

N A T U R A L 
DRY 

DENSITY 
(PCF) 

G R A V E L 
(%) 

S A N D 
(%) 

SILT/ 
C L A Y 
(%) 

LIQUID 
LIMIT 

(%) 

PLASTICITY 
INDEX 

(%) 

UNCONFINED 
C O M P R E S S I V E 

S T R E N G T H 
(PSF) 

W A T E R 
S O L U B L E 
S U L F A T E 

(ppm) 

S A M P L E 
CLASSIFICATION 

TP 2 6 21 99 90 40 20 Lean Clay 

TP 4 23 98 45 24 10 Interlayered Lean Clay and 
Sandy Silt with Cemented 
Particles 



APPENDIX 

CONE PENETRATION TEST RESULTS 



AGEC 
Job No 08 374 
Date 04 30 08 16 07 
Site MOULDING SITE 

Sounding CPT 01A 
Cone STD20T AD183 

qt (tsf) 

200 400 600 500 

Max Depth 29 250 m / 95 96 ft 
Depth Inc 0 050 m / 0 164 ft 
Avg Int 0 150 m 

File 374CP01ACOR 
Unit Wt SBT Chart Soil Zones 

SBT Lunne Robertson and Powell 1997 

® Equilibrium Pore Pressure from Dissipation 
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100 

AGEC 
Job No 08 374 

Date 04 30 08 16 07 

Site MOULDING SITE 

Souncding C P T 01A 

Cone STD 20T AD183 

qt (tsf) 

200 400 

u(ft) 

500 500 

Max Depth 29 250 m / 95 96 ft 
Depth Inc 0 050 m / 0 164 ft 
Avg Int 0 150 m 

File 374CP01ACOR 
Unit Wt SBT Chart Soil Zones 

S B T Lunne Robertson and Powell 1997 

® Equilibrium Pore Pressure from Dissipation 
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0) 
0) 

Q . 
0) 

Q 

AGEC 
Job No U8 374 

Date 04 30 08 14 19 

Site MOULDING SITE 

Sounding CPT-02 

Cone S T D 2 0 T AD183 

qt (tsf) u(ft) 

600 

Max Depth 48 800 m / 160 10 ft 
Depth Inc 0 050 m / 0 164 ft 
Avg Int 0 150 m 

File 374CP02COR 
Unit Wt SBT Chart Soil Zones 

SBT Lunne Robertson and Powell 1997 

Equilibrium Pore Pressure from Dissipation 
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100 

AGEC 
Job No 08 374 

Date 04 30 08 14 19 

Site MOULDING SITE 

Sounding CPT-02 

Cone S T D 2 0 T AD183 

qt (tsf) 

600 

u(ft) 

250 500 

Rf (%' SBT 

Ueq=75 5 

Max Depth 48 800 m / 160 10 ft 
Depth Inc 0 050 m /0 164 ft 
Avg int 0 150 m 

File 374CP02COR 
Unit Wt SBT Chart Soil Zones 

SBT Lunne Robertson and Powell 1997 

® Equilibrium Pore Pressure from Dissipation 



ONETEC 

OJ 
0) 

0) 

o 

140-
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150 

AGEC 
Job No U8 374 

Date 04 30 08 14 19 

Site MOULDING SITE 

Sounding C P T 02 

Cone S T D 2 0 T AD183 

qt (tsf) Rf(%) 

400 600 500 

Ueq=142 

SBT 

Sandy Sill 

Sill 
Sandy Sill 
Si l l 

Sandy Sill 

Clayey Sill 

Sandy Silt 

Si l l 

Sandy Sill 
S H 

Sandy Silt 

S' l l 

Sil l 

Sitt 

SandyStIt 

Clayey Sill 

Clayey Sill 

Sil l 

SHI 

Silly Sand/Sand 

Sandy Slit 

Silly Sand/Sand 

Silty Sand/Sand 

Sand 

Sitty Sand/Sand 
Sand 

SandySIII 

Clayey Silt 

Sil l 

Sandy Silt 

Sand 

Silly Sand/Sand 

— Sand 

Gravelly Sand 

Sand 

Silly Sand/Sand 

Sil l 

SandySill 

^ 

Max Depth 48 800 m / 160 10 ft 
Depth inc 0 050 m / 0 164 ft 
Avg Int 0 150 m 

File 374CP02COR 
Unit Wt SBT Chart Soil Zones 

SBT Lunne Robertson and Powell 1997 
I 

® Equilibrium Pore Pressure from Dissipation 
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150 

200 

AGEC 
Job N T u S 374 

Date 04 30 08 14 19 

Site MOULDING SITE 

Sounding C P T 02 

Cone S T D 2 0 T AD183 

qt (tsf) 

200 400 600 
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flpplied G e o t e c h n i c o l ^ r ig ineer ing Consul tonts Inc 

December 4 2 0 0 8 

Mould ing and Sons 

c/o Hansen A l len & Luce Inc 

6771-Sou1h~900 Easi 

Midvale UT 8 4 0 4 7 

At tent ion Kent Staheli 
FAX 566 5581 

Subject Geologic Condi t ions 
Proposed Landfil l 
1 0 5 0 0 West 9 0 0 South 
Plain City Utah 
A G E C Project No 1 0 8 0 0 9 2 

Gent lemen 

Appl ied Geo lechn ica l Engineering Consu l l an i s Inc was requested to provide a desc r ip t i on 
of the geology tor the proposed landtill to be const ructed at 1 0 5 0 0 West 9 0 0 Sou th in Plain 
City Utah We previously performed a geotechnica l invest igat ion and submi t ted our f i nd ings 
and recommendat ions in a report dated November 1 1 2 0 0 8 under Project No 1 0 8 0 0 9 2 

GEOLOGIC AND SEISMIC TECTONIC SETTING 

A Regional Geology 

The site is located at the northeast end of the Great Salt Lake wh i ch is located in the 

Basin and Range physiographic province The province is made up of no r t h / sou th 

elongated mountain blocks and val leys 

The area in and around the Great Salt Lake was once occup ied by a large lake k n o w n 
as Lake Bonnevil le during the W i s c o n s i n Glacia l Period of the Ple is tocene A g e The 
present day Great Salt Lake is a remnant of ancient Lake Bonnevi l le The s t i l l s tands 
o1 Lake Bonnevi l le termed benches along the Wasa tch Front The highest level o1 Lake 
Bonnevil le is marked by a bench the Bonnevi l le shoreline at approx imate e levat ion 
5 2 0 0 leet The lake remained at this high level f rom approximate ly 1 7 0 0 0 l o 1 5 0 0 0 

600 West Sandy Parkway • Sandy Utah 84070 o (801) 566 6399 • FAX (801) 566 6493 
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years before present until it dropped approximately 3 5 0 feet dunng a ca tas t roph i c 
f lood known as the Bonnevil le F lood (Currey and Oviatt 1985 Jarrett and M a l d e 
1987) T w o lower st i l lstands of Lake Bonnevi l le are the Prove and Gilbert w h i c h 
formed at approximate elevations of 4 8 0 0 and 4 2 5 0 feet respect ively (Person ius and 
Scott 1992) The lake has remained near its present day level th rough m o s t of 
Ho locene t ime The elevation of the site is just above the historic high level o f the 
Great Salt Lake 

B Tec lon i c Se l l i ng 

The site is located near the eastern side of the Basin and Range phys iog raph i c 
province adjacent the Wasa tch mount-ains The Was-atch-m-o-umams-are b o u n d e d o-n 
the west by the Wasa tch fault zone wh ich extends approximately 2 4 0 mi les f r o m near 
Malad Idaho to the vicinity of Fayette Utah Relatively recent fault m o v e m e n t s of the 
W a s a t c h fault zone are evidenced by of fsets in Lake Bonnevi l le sed iments and more 
recent alluvial and col luvial deposits 

The Wasatc f i fault zone is considered to be made up of several segmen ts each 
segment act ing relatively independently (Machette and others 1987) The s i t e is 
located approximately 1 4 miles west of the Weber segment of the W a s a t c h fault zone 
There is another potentially act ive fault in the East Great Salt Lake fault w h i c h 
extends along the west side of Ante lope Island and Promontory Point This faul t is 
located approximately 1 1 miles to the southwest This is the c losest k n o w n 
potential ly active fault to the site (Black and others 2003) Both of these faul ts s h o w 
evidence of movement during Holocene time and thus are cons idered potent ia l ly 
active The Weber segment of the W a s a t c h fault zone is cons idered to potent ia l ly 
produce earthquakes as great as 7 2 moment magni tude and the east Great Sal t Lake 
lault IS considered to be able to produce a 6 9 moment magni tude ear thquake ( W o n g 
and others 2002) 

C Site Geology 

The site is located on the southern end of Little Mounta in wh ich is a hill vvhich 

exposes bedrock This bedrock was mapped by Christ ie Blick 1985 as cons is t ing of 

rock f rom the Perry Canyon Formation This bedrock is exposed along the no r th and 

west edges of the property The bedrock at the site cons is ts of d iamict i te and slate 

as descr ibed in the above referenced geotechnical report The diamict i te in th is area 

generally dips d o w n toward the northwest at approximately 7 to 10 degrees B a s e d 

on the results of our subsur face invest igat ion there is a signi f icant amount of sand 

and clay wh i ch overlies the bedrock in most of the area planned for landf i l l ing T h e s e 

soils consist of Lake Bonnevi l le sediments wh ich are interpreted to be both d e e p lake 

and near shore deposi ts 
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GEOLOGIC H A Z A R D S 

The geologic hazards wh ich were identif ied during the original study wh ich may affect the site 

are primarily l imited to strong earthquake ground shaking and the potent ial for l i que fac t ion 

and possib ly lateral spread These condit ions are descr ibed in the above re fe renced 

geotechnica l report Surface fault rupture rockfal l landsl ide and debris f low are not 

considered potential hazards at the site 

It you have quest ions or if we can be of further service please call 

Sincerely 

APPL IED G E O T E C H N I C A L ENGlKlEERING C O N S U L T A N T S INC 

Douglas R Hawke^ P E P G 

Rev iewed by S M P G 
DRH/dc 
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A Client Hansen, Allen & Luce 
Project ID Moulding C & D Landfill 

INORGANIC ANALYSIS REPORT 

Contact Kent Staheh 

AMERICAN Lab Sample ID L84598 OlE 
WEST Field Sample ID B-4 

ANALYTICAL Collected 6/17/2008 6 05 00 PM 
LABORATORJES . 

Received 6/18/2008 

463 West 3600 South 
Salt Lake City Utah 

84) IS 

(801)263 8686 
Toll Free (888) 263 8686 

Fax (801) 263 8687 
mail awal(22)a\val labs com 

K))e F Gioss 
Laboraiorv Director 

'ose Rocha 
QA Officer 

TOTAL METALS Date Method Report tng Analytical 

Analytical Results Units Analyzed Used Limit Results 

Antimony mg/L 6/21/2008 5 39 38 A M 6020 0 0010 <0 00]0 

Arsenic mg/L 6/21/2008 5 39 38 A M 6020 0 00060 0 027 

Barium mg/L 6/21/2008 5 39 38 A^^ 6020 0 00040 1 0 

BerylljujD mg/L 6/21/2008 5 39 38 A M 6020 0 00060 < 0 00060 

Cadmium mg/L 6/21/2008 f 39 38 A M 6020 0 00018 0 00052 

Calcium mg/L 6/27/2008 5 14 00 PM 60! OB 10 280 

Chromium mg/L 6/27/2008 6 31 00 PM 60I0B 0010 0 010 

Cobalt mg/L 6/21/2008 5 39 38 A M 6020 0 0012 0 0071 

Copper mg/L 6/21/2008 3 39 38 A M 6020 0 00080 0 038 

Iron mg/L 6/27/2008 6 3J 00 PM 601 OB 0 050 13 

Lead mg/L 6/21/2008 5 39 38 A M 6020 0 00040 0 0077 

Magnesium mg/L 6/27/2008 5 14 00 PM 601 OB 10 450 

Manganese mg/L 6/21/2008 5 39 38 A M 6020 0 0012 0 53 

Mercury mg/L 6/20/2008 11 52 35 A M 7470A 0 00020 < 0 00020 

Nickel mg/L 6/21/2008 5 39 38 A M 6020 0 00080 0 090 

Potassium mg/L 6/27/2008 5 14 00 PM 6010B 10 410 

Selemum mg/L 6/21/2008 5 39 38 A M 6020 0 00080 < 0 00080 

Silver mg/L 6/21/2008 i 39 38 A M 6020 0 00040 < 0 00040 

Sodium mg/L 6/27/2008 4 12 00 PM 601 OB 100 8600 

Thallium mg/L 6/21/2008 5 39 38 A M 6020 0 00040 0 00086 

Vanadium mg/L 6/27/2008 6 31 00 PM 601 OB 0 0050 0 023 

Zinc mg/L 6/21/^008 5 39 38 A M 6020 0 0054 0 050 

' Mairix spike recovery indicoies matru mierjerence The method is in control as indicated by the LCS 

Analyte concentration is too high for accwaie mamx spike lecovery and/or RPD 

~ The reporting limits were raised due to high analyte concentranons 

ReponDaie 7/2/2008 Page 2 o n 8 

All onslyse applicable lo the CWA SDWA and RCRA aie perloimed in accordance to NELAC pri ocoi Peninenl =amplng infcrmation is located on the attached COC This leporl is 
piovided tor the exclu-we use ot the addie« =6 PyiMleges o1 -^ubseouenl use o1 the name of this company oi cnv member ot its staf or reproduction of this report m connection with 
the advertisemeni promotion oi sale of anv product or process or in connection with he re publication of this repor lor any purpose other than for the addressee will be aranted onlv 
on contact Thi compon^ accepts no re pon ihiliw eycept for the due performance of m periion and'or a-ieiysi in cood f^ilh and accordina to the rule of the trade and o7 science 
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A Client Hansen, Allen & Luce 
Project ID Moulding C & D Landfill 

INORGANIC ANALYSIS REPORT 

Contact Kent Staheli 

AMERICAN Lab Sample ID L84598-0] 
WEST Field Sample ID B-4 

ANALYTICAL Collected 6/17/2008 6 05 00 PM 
Received 6/18/2008 

LABORATORJES 

463 West 3600 South 
Salt Lal<e City Utah 

84115 

(801) 263 8o86 
Toll Free (888) 263 8686 

Fax (801) 263 8687 
mail awa]@awal labs com 

Kyle F GiO'̂ <; 
LLaboratory' Director 

Jose Rocha 
QA Officer 

Analytical Results Umts 
Date 

Analyzed 
Method 

Used 
Reporting 

Limjt 

Analytical 
Result 

Ammonia (as N) mg/L 6/26/2008 12 12 00 PM 350 1 0 050 2 9 

Bicarbonate (As CaC03) mg/L 6/19/2008 10 13 OGAM 2320B 20 180 

Carbonate (As CaC03) mg/L 6/19/2008 10 15 00 A M 2320B 10 < 10 

Chloride mg/L 6/27/2008 5 04 09 A M 300 0 500 15000 

COD mg/L 6/20/2008 10 30 00AA1 HACH 8000 100 1100 

Nitrate (as N) mg/L 6/18/2008 1 37 0DPM 353 2 0010 0 034 •© 

pH @ 25° C pH Units 6/18/2008 7 00 00 PM 4500H+B 1 00 7 60 H 

Sulfate mg/L 6/27/2008 3 07 43 A M 300 0 750 1200 

TDS mg/L 6/19/2008 12 30 00 PM 160 ) 100 29000 

Total Organic Carbon mg/L 6/26/2008 i 32 00 A M 53 JOB 1 0 7 4 

' Matrix spike recovery indicates matrix interference The method is in control as indicated by the LCS 

@ High RPD due to suspected sample non homogeneity or matrix interference 

H Sample was received outside of the holding time 

Report Date 7/2/20n8 Page of i 8 

All analyses applicoble to the CV^A SDWA and RCRA are performed in accordance to NELAC protocols Per'inent sampling intormalion i located on the attached COC This report is 
provided for the exclusive use of the addies ee Privilege of -^ubsequen u"̂ e cl the name of this company oi any member of its staff or reproduction of this report in connection with 
the advertisement promotion or sale ol anv proouci or process or in connection with he re publication of this report for any purpose other than lor the addressee will be granted only 
on contact This company accepts ro re pon=;ibilitv except roi the due pertormance of inspect on and/or an<3ly<;i in oood aith and accordino 0 the rule of the trade end 0}-icipnce 



A Client Hansen, Allen & Luce 
Project ID Moulding C & D Landfill 

INORGANIC ANALYSIS REPORT 

Contact Kent Staheli 

AMERICAN Sample ID L84598 03E 
WEST Field Sample ID B-7 

ANALYTICAL CoUected 6/17/2008 6 28 00 PM 
Received 6/18/2008 

LABORATORIES 

463 West 3600 South 
Salt Lake City Utah 

84115 

(80i)263 8686 
Toll Free (888) 263 8686 

Fax (801) 263 8687 
mail awal(5)awal labs com 

K)Ie F Gio=;s 
I LaboratoP) Director 

Jose Rocha 
QA Officer 

TOTAL METALS Date Method Reporting Analytical 

Analytical Results Units Analyzed Used Limit Results 

Antimony mg/L 6^1/2008 6 06 39 A M 6020 0 0010 < 00010 

Arsenic mg/L 6/21/2008 6 06 39 A M 6020 0 00060 0 0097 

Barium mg/L 6/21/2008 6 06 39 A M 6020 0 00040 3 8 

Berylbum mg/L 6/21/2008 6 06 39 A M 6020 0 00060 < 0 00060 

Cadmium mg/L 6/21/2008 6 06 39 A M 6020 0 00018 0 00028 

Calcium mg/L brnnOOS 5 29 00 PM 601 OB 10 230 

Chromium mg/L 6/27/2008 6 48 00 PM 601 OB 0010 <001O 

Cobalt mg/L &/2I/2008 6 06 39 A M 6020 0 0012 0 0048 

Copper mg/L 6/21/2008 6 05 39 A M 6020 0 00080 0 025 

Iron mg/L 6/27/2008 6 48 00 PM 601 OB 0 050 57 

Lead mg/L 6/21/2008 6 06 39 A M 6020 0 00040 0 005O 

Magnesium mg/L 6/27/2008 5 29 00 PM 601 OB 10 440 

Manganese mg/L 6/21/2008 6 06 39 A M 6020 0 0012 0 63 

Mercury mg/L 6/20/2008 12 01 04 PM 7470A 0 00020 < 0 00020 

Nickel mg/L 6/21/2008 6 06 39 A M 6020 0 00080 0 083 

Potassium mg/L 6/27/2008 5 29 00 PM 601 OB 10 330 

Seleruum mg/L 6/21/2008 6 06 39 A M 6020 0 00080 < 0 00080 

Silver mg/L 6/21/2O08 5 06 39 A M 6020 0 00040 < 0 00040 

Sodium mg/L 5/27/2008 4 54 00 PM 601 OB 1000 6700 

Thallium mg/L 5/21/2008 5 06 39 A M 6020 0 00040 < 0 00040 

Vanadium mg/L 6/27/2008 6 48 00 PM 601 OB 0 0050 < 0 0050 

Zinc mg/L 6/21/2008 6 06 39 A M 6020 0 0054 0 023 

~ The reporting limits were raised due w high analyte concentrations 

Repori Die 7 /2'2008 Pace -1 of ' 8 

All onalyse applicable to the CWA SDWA and RCRA are performed in accordance to NELAC protocols Pertinent samplina information u located on the attached COC This report is 
provided lor Ihe exclusive use ol the addressee Privilege, of -tubsequenl use of the name of thi company or anv member of its staff or reproduction ol thi<; report in connection with 
the advertisement promotion or sale of anv product or proces or in connection with he re publication ol this report or any purpose other than for Ihe addressee m\\ be aranted onlv 
on contact This company accepts no re ponsibnitv except for the due pertormance of inspection and/or analvsi in good faith and accordmo lo the njle of the trade ^nd o\ science 



A Client Hansen, Allen & Luce 
Project ID Moulding C&D Landfill 

INORGANIC ANALYSIS REPORT 

Contact Kent Staheli 

Lab Sample ID L84598 03 
WEST Field Sample ID B-7 

ANALYTICAL Collected 6/17/2008 6 28 00 PM 
Received 6/18/2008 

AMERICAN 

LABORATORIES 

463 West 3600 South 
Salt Lake City Utah 

841 n 

(801)263 8686 
Toll Free (888) 263 8686 

Fax (80]) 263 8687 
mail awal@awal labs com 

K>le F Gioss 
Laboraiorv' Director 

lose Rocha 
QA Officer 

Analytical Results Units 

Date 
Analyzed 

Method 
Used 

Reportmg 
Limit 

Analytical 
Result 

Ammonia (as N) mg/L 6/26/2008 12 12 00 PM 350 1 0 050 1 5 

Bicarbonate (As CaC03) mg/L 6/19/2008 10 15 00 A M 2320B 40 250 

Carbonate (As CaC03) mg/L 6/19/2008 10 15 00 A M 2320B 10 < 10 

Chloride mg/L 6/27/2008 7 47 07 A M 300 0 500 12000 

COD mg/L 7/1/2008 1 00 00 PM HACH 8000 100 890 

Nitrate (asN) mg/L 6/18/2008 1 37 00 PM 353 2 0010 < 0 010 

pH @ 25° C pH Units 6/18/2008 7 00 00 P M 4500H+B 1 00 7 45 

Sulfate mg/L 6/27/2008 7 00 33 A M 300 0 75 730 

TDS mg/L 5/20/2008 4 30 00 PM 160 1 100 23000 

Total Organic Carbon mg/L 6/26/2008 5 32 00 /Ui 531 OB 1 0 2 2 

H 

Matrix effect caused N03 value to read negative Corrected to zero 

H Sample was received outside of the holding time 

' Matrix spike recovery indicates matrix interference The method is in control as indicated by the LCS 

ReponDaie 7/2/2008 Page 7 of 1 8 

All analyses applicable to the CWA SDWA and RCRA are performed n accoroance to NELAC protoco s Pertinent anpling infrrmation is located on the attached COC This report is 
provided for the exclusive use ol the addre ee Fiwilege of subseouenl use of the name of thi"; company or any member of its staff or reproduction of this report in connection with 
the adver'isement promotion or sale of anv proouct or proce s or in connection with the re publication of this repon loi any purpose other then loi the addressee will be granted only 
on contact This company accepts no responsibility e>cep lor Ihe due pertormance ol inspecuon and/or analvsis in oood aith and accordmo o the rule"; of the trade and ol science 



APPENDIX 4 

HYDROLOGY 



HIl i lSEn 
ULLER 

& LUCEinc 

CLIENt Moulding and Sons 
PROJECT Weber County C&D Landfill 
FEATURE Hydrology 
PROJECT NO 333 01 100 

SHEET 1 OF 2 
COMPUTED G U 
CHECKED 
DATE November 2008 

Purpose 

Method 

Required 

Delineation 

To determine the design flows to use for the detention and around the 
facility 

The SCS curve number method was used with the HEC HMS hydrology model 
Areas for the subbasins were determined using AutoCAD and ArcGIS 

In order to calculate the runoff and runon the following steps and information 
are required 

• A delineation of the tributary area 
• A weighted or representative Soil Conservation Service(SCS) curve 

number (CN) for the tributary area 
• Lag time 
• Storm Distribution 
• 100 year 24 hour precipitation 
• 25 year 24 hour precipitation 

The delineation of the subbasins shown in the HMS storm water model figure 
was based on the landfill design provided and USGS quad map contours for 
the runon basin 

Curve Numbers 

Precipitation 

The curve numbers were determined based on the hydrologic soil type and 
soil cover The soil type in the area ranged from B to some D type soils A 
type C soil was selected as representative of the area The cover conditions 
were combined with the hydrologic soil type to produce a curve number 
based on Table 2 2d of Technical Release 55 The runoff from the closed 
landfill was determined to have a curve number of 81 using the herbaceous 
cover and Type C soil conditions The runon basin from Little Mountain was 
determined to have a curve number of 63 using the fair cover sagebrush 
with grass understory and C type soils 

A 100 year 24 hour event was used for the design storm exceeding the 
State requirements of a 25 year event The rainfall amounts were taken from 
the Point Precipitation Frequency Estimates from NOAA Atlas 14" The 100 
year 24 hour storm was listed as 2 73 inches in NOAA Atlas 14 The 25 year 
24 hour storm was listed as 2 23 inches 

Distribution The distribution used for the 24 hour event was the SCS Type II 

Lag Time The lag times were calculated by using the Time of Concentration and the 
equation T̂  =̂  0 6Tc Tc was calculated using Worksheet 3 in TR 55 A 
spreadsheet showing each subbosin is provided and are labeled with their 
subbosin name The runon subbosin was calculated using a method from a 
study by Simas and Hawkins Lag Time Characteristics for Small Watersheds 
in the U S 

Results The results of the HEC 1 model run are summarized in the table entitled 
Hydrology Output from HMS The outflow from the lower detention out of the 



H / i n S E n CLIENT Moulding and Sons SHEET 2 OF 2 
U l i p i l PROJECT Weber County C&D Landfill COMPUTED GLJ 

j r I l i p c FEATURE Hydrology CHECKED 
C l L U U C i n c PROJECT NO 333 01 100 DATE November 2008 

facility IS 16 1 cfs with a total tributary area of 219 acres including the landfill 
facility and runon from Little Mountain producing 0 074 cfs/acre 



' V \ POINT PRECIPITAIION 

FREQUENCY ESTIMATES 
FROM NOAA ATLAS 14 

Utab 41 246455 N 112 232511 W 4202 feel 
from P cc p lal on Frequency Atlas of Ihe Un ltd Sialcs K O A A Alias 14 Volume 1 Version 4 

G M Bonn n. D Man n B Lin T Pa rvbol M Yekta and D Rilev 
NOAA National Weather Service Sil ei Spnnc Maryland 006 

Extracted Thu Mav 8 008 

Confidence Limits i! Seasonality Location Maps Other Info GIS data 11 Maps | Help I Docs U S Map 

PrecipitatioD Frequency Estimates (inches) 

AR)* 
(years) 

5 

Dim 

10 
min 

1"; 
mm 

30 
nun 

60 
min 

12_0 
min 3_hr 6.hr 

12 
hr 

24 
hr 

48 
br 

4 
da> 

7 
da> 

10 
da> 

20 
day 

30 
day 

4*̂  
d̂ v 

60 
da> 

1 0 12 0 18 0 23 031 0 38 0 48 0 55 0 73 0 92 1 12 1 29 1 47 1 70 1 87 2 34 2 78 3 37 3 96 

2 0 15 0 23 0 29 0 39 0 48 0 60 0 68 0 89 1 12 1 37 1 58 1 81 2 08 2 30 2 88 3 42 4 14 4 86 

5 021 0 32 0 40 0 5J 0 66 0 78 0 86 1 09 1 36 1 66 1 91 2 )8 2 51 2 77 3 44 4 07 4 90 5 74 

10 0 26 040 0 50 0 67 0 8J 0 95 1 02 1 27 1 57 1 90 2 18 2 49 2 86 3 13 3 87 4 57 5 47 6 41 

25 0 35 0 53 0 66 0 89 1 10 1 23 1 29 1 54 1 88 2 23 2 54 2 90 3 33 3 62 4 42 5 20 6 18 7 2J 

50 0 4J 0 66 081 1 10 ) 36 1 49 ) 54 ) 76 2 13 2 47 2 82 3 23 3 69 3 98 4 80 5 65 6 67 7 8) 

100 0 53 0 80 0 99 1 34 1 66 ] 80 1 84 2 02 2 40 2 7J 3 10 3 57 4 05 4 34 5 18 6 08 7 12 8 35 

200 0 64 0 98 1 21 1 6J 2 02 2 17 2 20 2 32 2 69 2 98 3 J9 3 91 4 41 4 69 5 53 6 49 7 53 8 8JI 

500 0 83 1 26 1 56 2 10 2 60 2 76 2 78 2 90 3 16 3 33 3 77 4 37 4 88 5 13 5 95 6 99 7 99 9 39 

1000 0 99 1 51 1 88 2 53 3 13 3 30 J 32 3 42 3 54 3 60 4 06 4 72 5 24 5 45 6 24 7 33 8 27 9 74 

These pieciptalon 
Please lefer to ttie n 

liequency 
u_n 11 1 

esbmates are based on a partial duration series ARI is the Average Recurrence Interval 
tor more information NOTE FormaHing tofces estimates near zero lo appear as zero 

Upper bound of the 90% confidence interval 
Precipitation Frequency Estimates (inches) 

ARI • 
(years) 

5 
mm 

10 
mm 

15 
mm 

30 
mm 

60 
mm 

120 
mm 

3 
br 

6 
br 

12 
br 

24 
br 

48 
br 

4 
day 

7 
day 

10 
day 

20 
day 

30 
day 

45 
day 

60 
day 

1 0 )4 021 0 27 0 36 0 44 0 54 0 62 0 80 1 00 1 25 1 43 1 63 1 88 2 06 2 56 3 03 3 65 4 29 

2 0 18 0 27 0 J4 045 0 56 0 68 0 77 0 99 1 23 1 54 1 77 2 00 2 31 2 54 3 15 3 73 4 48 5 26 

5 0 24 037 0 46 0 62 0 77 0 88 0 97 1 20 1 49 1 86 2 13 2 41 2 79 3 04 3 77 4 43 5 28 6 19 

10 031 0 47 0 58 0 78 0 96 1 08 1 16 1 40 ] 72 2 13 2 42 2 76 3 17 3 44 4 24 4 96 5 89 6 90 

25 041 0 62 0 77 1 04 1 29 ! 4] 1 47 1 7! 2 07 2 49 2 83 J 22 3 69 3 98 4 83 5 65 6 64 7 78 

50 051 0 78 0 96 1 29 1 60 1 73 1 76 1 97 2 37 2 78 3 14 3 60 4 09 4 38 5 25 6 14 7 17 8 4) 

100 0 63 0 96 1 19 1 60 1 98 2 12 2 15 2 29 2 70 3 06 3 47 J 98 4 50 4 78 5 67 6 63 7 67 9 01 

200 0 78 1 19 1 47 1 98 2 46 2 61 2 61 2 67 3 07 3 36 3 80 4 38 4 92 5 17 6 06 7 10 8 11 9 5J 

500 1 03 1 57 1 95 2 62 3 25 3 42 3 46 3 49 3 69 3 76 4 25 4 93 5 49 5 69 6 55 7 67 8 63 10 16 

1000 1 27 1 94 2 40 3 23 4 00 4 19 4 23 4 27 4 32 4 36 4 59 5 37 5 92 6 07 6 89 8 09 8 94 10 56 

The upper bound of the confidence interval at 90 / confidence level is the value v̂ hich 5 / of the simulated puantite values foi a given frequency are 
' These precipitation frequency estimate are based on a partial duration senes ARI is the Average Recunence Interval 

Please leler to the L le _[J^cr for more information NOTE Formatting prevents estimates near zero to appeai as zero 

greater than 

^ Loiver bound of the 90% confidence interval 
Precipitation Frequency Estimates (inches) 

AR)* 
(years) 

5 
mm 

10 
mm 

15 
mm 

30 
mm 

60 
mm 

120 
mm 

3 
br 

6 
br 

12 
br 

24 
br 

48 
br 

4 
day 

7 
day 

10 
day 

20 
day 

30 
day 

45 
day 

60 
day 

] 0 11 0 16 0 20 0 27 0 33 0 42 0 50 0 67 0 84 1 00 1 17 1 33 1 54 1 70 2 14 2 55 3 11 3 66 

2 0 14 021 0 26 0 34 0 42 0 53 0 62 0 82 1 03 1 24 1 44 1 64 1 90 2 09 2 64 3 14 3 83 4 50 

5 0 18 0 28 0 35 0 47 0 58 0 69 0 77 0 99 1 25 ] 50 1 73 1 98 2 28 2 51 3 15 3 75 4 53 5 3J 

10 0 23 0 35 0 4J 0 58 0 72 0 83 091 1 15 1 43 1 71 1 97 2 25 2 59 2 85 3 54 4 19 5 07 5 94 

25 0 30 0 45 0 56 0 76 0 93 1 05 1 13 1 37 ] 69 1 99 2 29 2 61 3 01 3 28 4 04 4 77 5 72 6 70 

50 0 35 0 54 0 67 0 90 1 11 1 24 1 31 1 55 1 89 2 20 2 53 2 90 3 31 J 59 4 38 5 16 6 17 7 22 

100 0 42 0 64 0 79 1 06 1 32 1 45 I 5J 1 74 2 10 2 42 2 77 3 18 3 62 3 90 4 71 5 54 6 58 7 7) 

http //hdsc nws noaa gov/cgi-bin/hdsc/buildout per]'^type=pf&units=us&series=pd&statena 5/8/2008 



WEBER (3UDNTY C&D LANDFILL 
HMS STORM WATER MODEL 
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Office Area Detention 

Subbasin-1 

R e a c 
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liovver Detention 



Weber County C&D Landfill 
Hydrology Output from HMS 
lOOyr 24hr Storm Event S C S Type II Storm Distribution NOAA 14 Rainfall Depth (2 73 inches) 

Hydrologic Element 
Drainage Area 

(Ml') 

Peak Discharge 
(cfs) 

Time of Peak 
Volume 
(ac-ft) 

Lower Detention 0 342 16 1 01Jan2009 15 50 13 8 
Office Area Detention 0 015 2 1 01Jan2009 12 50 1 1 
Office Recycling Area 0 015 109 01Jan2009 12 10 1 1 
Reach 1 0 082 153 01Jan2009 13 00 4 9 
Reach 2 0 052 12 01Jan2009 12 50 3 1 
Reach 3 0 031 95 01Jan2009 12 40 1 8 
Reach A 0 119 192 01Jan2009 13 20 7 
Runon Basin 0 160 9 01Jan2009 12 50 2 8 
Subbasin 1 0 031 95 01Jan2009 12 40 1 8 
Subbasin 2 0 021 3 9 01Jan2009 13 30 1 2 
Subbasin 3 0 031 5 3 01Jan2009 13 40 1 8 
Subbasin-4 0 037 58 01Jan2009 14 00 2 2 
Subbasin 5 0 019 6 1 01Jan2009 12 40 1 1 
Subbasin 6 0 014 7 4 01Jan2009 12 10 0 8 
Subbasin 7 0 016 98 01Jan2009 12 10 0 9 
Upper East Detention 0 193 8 9 01Jan2009 14 00 5 



WEBER COUNTY C&D LANDFILL 
HMS STORM WATER MODEL DETENTION RESULTS 

[ ^ S u m m a r y Re ult<; for Reservoir Lower Detention 

Project Trial Simulation Run lCiO/r2'lhr Reservoir Lower Detention 

Start of Run Onan2000, 00 00 Ba-Mn Model BaSin 1 
End of Run 02Jan2000j 12 00 Meteorologic Model 100y'r24hr 
Compute lime D9Dec2D08, 09 43 H Control Specification"; 24hr 

Volume Units IN AC FT 

Computed Result 

Peak Inflow 30 1 (CFS) 
Peak Outflow 16 1 (CFS) 
Totallnflnw ]3d (HCFT) 
Total Outflow ] ? 8 ^ A C F T ) 

Date/Time of Peak Inflow 01 Jan2000j 13 10 
Date/Time of Peak Outflow 01Jan2000 15 50 
PeakStoraae 4 3 (AC FT; 
Peak Elevation (FT) 

Summary'Results for Reservoir Office Area Detention — i 

Proiect Ttial Simulation Run 100/r2'1hr Re'^ervoir Office Area Detention 

Start of Run 0nan2000j 00 00 Basin Model Bann 1 
End of Run 02lan2000, 12 00 Meteorologic Model lOOyi 24hr 
Compute Time 0<jDec2008, 09 43 14 Control Specificaticns 24hr 

Volume Unit'; IN HC FT 

CorriFuted Re..ult^ 

Peak Inflow 10 Q (CFS) 
Peak Outflow 2 1 (CFS) 
Total Intlov^ 1 1 (AC FTj 
Total Outflow 1 1 (AC FT) 

Date/Time of Peak Inflow 
Date/Time of Peak Outflovo 
Peak Storage 
Peak Elevation 

01Jan2000 l^' 10 
Onan2000 12 50 
0 4 (AC FT) 
(FT) 

^[^Summany Results for Reservoir Upper East Detention — ^ ' \y 

Project Trial Simulation Run 100yr24hr Re'^ervoir Upper Ea^t Detention 

Start of Run 011an20n0j 00 00 Ba'̂ in Model Basin 1 
End of Run 021on2000, 12 00 t'leteorologic Model lOOyr 24hr 
Compute Tirne O^DetZOOS, 0^ 43 14 Control Specification^ 24hr 

Volume Unit"; IN AC FT 

Computed Results 

Peak Inflow 16 7(CFS) 
Peak Outflow 8 9 (CFS) 
Total Inflow 5 0 (AC FT) 
Total Outflow 5 0 (AC FT) 

Date/Time of Peak Inflow 01 lan2000j 12 50 
Date/Time of Peak Outflow 01 Jan2000, 14 00 
Peak Storage 1 0 (AC FT) 
Peak Elevation (FT) 



Chapter 2 Estimating RunolT Technical Release 55 
Urban Hydrology for SmaJ) Watersheds 

Table 2 2d Runoff curve numbers for arid and semiand rangelands 1' 

Cover description 

Cover type 

Hydrologic 

condition 2/ A 3 ' 

Curve numbers for 

liydrolog]c soil group 

B C 

Herbaceous—mixture of grass weeds and 

low growing brush vnth brush the 

minor element 

Poor 

Faar 

Good 

80 
71 
62 74 

93 

89 

85 

Oak aspen—mountain brush mixture of oak brush 

aspen mountain mEihogany bitter brush maple 

and other brush 

Poor 

Fair 

Good 

66 

48 

30 

74 

57 

41 

79 

63 

48 

Pmyon juniper—pinyon juniper or both 

grass understory 

Poor 

Fair 

Good 

75 

58 

41 

85 

73 

61 

89 
80 
71 

Sagebrush w t h grass understory Poor 

Fair 

Good 

67 

51 

35 

80 

47 

85 

70 

55 

Desert shrub—major plants include saltbush 

greasewood creosotebush blackbrush bursage 

palo verde mesqiute and cactus 

Poor 

Fair 

Good 

63 

55 

49 

7/ 

72 

68 

85 

81 

79 

86 

84 

1 Average runoff condition and 1 = 0 2S For range in humid regions use table 2 2c 
2 Poor <30% ground co^ er (litter grass and brush overstory) 

Fair 30 to /0% ground cover 
Good > 70% ground cover 

3 Curve numbers for group A have been developed only for desert stirub 

(2)0 V] TR 55 Second Ed June 1986) 



Weber County C&D Landfill 
Detention Basin Calculations 
Computed GLJ November 24 2008 

LOWER DETENTION FACILITY 

Invert Elevation (ft) 
Outlet Elevation (ft] 
Orrifice Size (in) 
Ornfice Coefficient 
Pipe Size (in) 

0 
0 

21 
0 6 
24 

Elevation Area (sf) 

Step Volunne 

(cf) 

Total Volume Ornfice Outflow 

Total Volunne (cf) (acre ft) 
0 0 
1 0 
1 08 
1 94 
2 0 
3 0 

92740 00 

101092 00 
109477 00 

0 
92740 

101092 
109477 

0 
92740 

193832 
303309 

0 000 
2 129 
2 400 
4 300 
4 450 
6 963 

(cfs) 

0 00 
11 58 
12 20 25 yr HigFi Water 
16 10 100 yr H\gh Water 
16 38 
20 06 

UPPER EAST DETENTION FACILITY 

Invert Elevation (ft) 
Outlet Elevation (ft) 
Ornfice Size (in) 
Ornfice Coefficient 
Pipe Size (in) 

0 
0 

15 
0 6 
24 

Step Volume 
Elevation Area (sf) (cf) Total Volume (cf] 

Total Volume Ornfice Outflow 

(acre ft) 

0 0 
1 0 

1 06 

2 0 
2 39 

3 0 
3 6 

0 
16315 00 

18867 00 

21450 00 
23551 0 

0 
16315 00 

18867 00 

21450 00 
23551 00 

0 
16315 

35182 

56632 
80183 

0 000 
0 375 
0 400 

0 808 
1 000 
1 300 
1 841 

(cfs) 

0 00 
5 91 

6 00 25 yr High Water 
8 36 

8 90 100 yr Higti Water 
10 23 
11 21 

Page i of 2 



OFFICE AREA DETENTION FACILITY 

Invert Elevation (ft) 
Outlet Elevation (ft) 
Ornfice Size (in) 
Ornfice Coefficient 
Pipe Size (in) 

0 
0 
6 

0 6 
12 

Step Volume Total Volume Ornfice Outflow 

Elevation Area (sf) (cn Total Volume (cf) (acre ft) (cfs) 

0 0 0 0 0 0 000 0 00 
1 0 2781 0 2781 00 2781 0 064 0 95 
2 0 3356 0 3356 00 6137 0 141 1 34 
3 0 3962 0 3962 00 10099 0 232 1 64 

3 6 0 300 1 80 
4 0 4600 0 4600 00 14699 0 337 1 89 
4 8 0 400 2 07 
5 0 5270 0 5270 00 19969 0 458 2 11 
5 8 5903 0 5903 00 25872 0 594 2 28 

Page 2 of 2 



Client Weber County/Moulding & Sons Landfill LLC 
Project Landfill Permit 
Feature Stormwater Ponds Stage vs Capacity Relationships 
Date November 2008 

Southeast Pond 

Area Avg Area Volume Volume 
Elevation (sf) (sf) (cf) (ac-ft) 

4212 88572 0 0 00 
4213 96908 92740 92740 2 13 
4214 105276 101092 193832 4 45 
4215 113677 109477 303309 6 96 

Upper East Pond 

Area Avg Area Volume Volume 
Elevation (SO (sf) (cf) (ac-ft) 

4216 15047 0 0 00 
4217 17583 16315 16315 0 37 
4218 20150 18867 35182 0 81 
4219 22749 21450 56631 1 30 

4219 6 24353 23551 80182 1 84 

4215 

c 4214 o 
ro > 

LU 

4213 

4212 

Southeast Pond 
Elevation vs Capacity 

4215 

c 4214 o 
ro > 

LU 

4213 

4212 

4215 

c 4214 o 
ro > 

LU 

4213 

4212 

4215 

c 4214 o 
ro > 

LU 

4213 

4212 

4215 

c 4214 o 
ro > 

LU 

4213 

4212 

0 00 2 13 4 45 6 96 
Capaoly (Acre Feet) 

4220 

4219 
c 
o 
ro 
S 4218 

LU 

4217 

Upper East Pond 
Elevation vs Capacity 

4220 

4219 
c 
o 
ro 
S 4218 

LU 

4217 

4220 

4219 
c 
o 
ro 
S 4218 

LU 

4217 

4220 

4219 
c 
o 
ro 
S 4218 

LU 

4217 

4220 

4219 
c 
o 
ro 
S 4218 

LU 

4217 

1 D 
0 00 0 37 0 81 1 30 1 84 

Capacity (Acre Feet) 

Operations Area Pond 

Area Avg Area Volume Volume 
Elevation (sf) (sf) (cf) (ac-ft) 

4218 2502 0 0 00 
4219 3060 2781 2781 0 06 
4220 3651 3356 6137 0 14 
4221 4273 3962 10099 0 23 
4222 4927 4600 14699 0 34 
4223 5613 5270 19969 0 46 

4223 8 6193 5903 25872 0 59 

Operational Area Pond 
Elevation vs Capacity 

4223 

c 4222 o 
ro 
S 4221 
LU 

4220 

4219 

4218 

4223 

c 4222 o 
ro 
S 4221 
LU 

4220 

4219 

4218 

4223 

c 4222 o 
ro 
S 4221 
LU 

4220 

4219 

4218 

4223 

c 4222 o 
ro 
S 4221 
LU 

4220 

4219 

4218 

4223 

c 4222 o 
ro 
S 4221 
LU 

4220 

4219 

4218 

4223 

c 4222 o 
ro 
S 4221 
LU 

4220 

4219 

4218 

4223 

c 4222 o 
ro 
S 4221 
LU 

4220 

4219 

4218 0 00 0 06 0 14 0 23 0 34 0 46 0 59 
Capacity (Acre Feet) 



H/insEn 
flLLEH 

& LUCEinc 

CLIENT I^oulding/Weber County 
PROJECT Weber County Landtill Design 
FEATURE Runoff Containment Wittim Cell 
PROJECT NO 333 01 100 

SHEET 1 OF 2 
COMPUTED KCS 
CHECKED 
DATE December 2008 

Purpose 

Method 

To determine the capacity requirements for runoff containment for exposed waste 
within active landfills Waste that is inert or has received a soil cover is not considered 
exposed and runoff from these areas may be discharged off site 
The SCS curve number method as described in Technical Release No 55 

Required 

Delineation 

Curve Numbers 

Precipitation 

In order to calculate the runoff volume the following steps and information are 
required 

• Delineation of the tributary area contributing to runoff 
• A weighted or representative Soil Conservation Service(SCS) curve number 

(CN) 
25 year 24 hour precipitation depth 

Runoff willlje determined based on~the"volQme generated per acre of open and 
active cell area of exposed waste 

The curve numbers were determined based on the hydrologic soil type located at the 
site and materials placed in the cells There are assumed to be no soil vegetation 
cover and conditions during placement of the waste 

Design tor the 25 year 24 hour precipitation event is assumed for containment to 
provide an equivalent design to requirements for MSW facilities The rainfall amounts 
were taken from the Point Precipitation Frequency Estimates from NOAA Atlas 14 The 
precipitation depth value used is 2 23 

Calculations 

Rainfall runoff depth (Q) is determined by 

Q = ((P 0 2S)^)/(P+0 8S) Where Q = Runoff depth (inches) 
P = Precipitation depth (inches) 
S = Potential maximum retention after runoff 

begins (inches) = (la)/(0 2) 
Where la = Initial abstraction (inches) 

Also S IS related the SCS curve number (CN) as follows 

S = (1000/CN) 10 

Determine SCS Curve Number (CN) for the C8iD Waste Material 

C8tD Waste materials will consist primarily of concrete asphalt wood products and other 
impermeable construction materials However the materials placed in the landfill will be 
broken up and will most likely consist of many voids Much of the precipitation will either 
run off the surface of the waste materials or move through the void spaces between the 
materials There will be some retention on the within the void spaces in the waste and on 
the surface of the waste pile Soils used for cover will also most likely range between 
hydrologic soil type B and D 

Assume a hydrologic soil group C for soils that may be intermixed in the waste materials 
and assume that the impervious waste covers 50 percent of the area Also assume the 
soils to be compacted similar to what a dirt road surface may represent 



H I i n S E n CLIENT IVIouldingAWeber County SHEET 2 OF 2 
n i I p n PROJECT Weber County Landfill Design COMPUTED KCS 
I I I P F FEATURE Runoff Containment Within Cell CHECKED 

C l l -UUI l i nc PROJECT NO 333 01 100 DATE December 2008 

Use information from Natural Resources Conservation Service Technical Release 55 (TR 55) 
Urban Hydrology for Small Watersheds 

Table 2 2a CN = 87 tor hydrologic soil group C and a dirt road type surface 
including right of way CN = 98 for paved surfaces similar to the 
impermeable surfaces of waste within the landfill 

Figure 2 3 Composite CN = 93 using a pervious CN of 87 and 50% connected 
impervious area with a CN = 98 ((98 x 0 50) + (87 x 0 50) = 92 5) 

Determine Runoff Depth Per Acre of Area 

S = (1000/93) 10 = 0 753 

Q = ((2 23 0 2(0 753))̂ )/(2 23 + 0 8(0 753)} = 1 54 inches 

Runoff quantity per acre is 1 54/12 = 0 13 acre foot per acre = 5 662 cf/acre 

Conclusion 

Required runoff containment capacity is therefore 0 13 acre foot (5 662 cf) per acre of 
exposed waste area This containment capacity may be provided in a number of ways 
including 

• A ponding area on the waste surface 
Dikes or pond areas constructed down gradient from the working faces 
Allowing runoff to discharge from the cell into on on site containment pond 
A combination of the above or any other method that will provide the required 
containment capacity 

Runoff wafer may be used inside the cell or on facility roads for dust control or used for 
construction water as needed for material processing and compaction 



APPENDIX 5 

STORM WATER HYDRAULIC DESIGN 



H f l H S E I I CLIENT Mouldings. Sons SHEET 1 OF 2 
111 I F n PROJECT Weber County C & D Landfill COMPUTED GLJ 

& L U C E m c FEATURE Dicinoge Ctiannel Design CHECKED 
PROJ NO 333 01 100 DATE Januoiy 2009 

Purpose and Procedure 

The purpose of these calculations is to design the drainage channels that v̂ îii convey 
run on from Little Mountain and run off fronn the operations area 

Federal Highway Administration HEC 15 Design of Roadside Channels with Flexible 
Linings was used as the basis for both depth and erosion protection requirements The 
selected erosion protection for the channel was grass-lined therefore chapter 4 from 
HEC 15 was the basis for the analysis 

The design dimensions for the drainage channel is a V shaped channel with 2 5H IV 
sides wjtt3-a-depJh of 2 feet with slopes ranging froniJD,^oJo^ 1 % - DesignJlowJor-tt^e 
channel is 10 9 cfs the peak 100 year 24 hour flow from the operations area The peak 
flow for the channel conveying flow from run on from Little Mountain is 9 cfs 

Step 1 Channel slope will vary between 0 5 and 1 % Channel shape will be V 
shaped with 2 5H IV sides with a peak discharge of 10 9 cfs 

Step 2 A vegetative lining on a lean clay with some sand and gravel 

Step 3 Initial depth estimate is 1 5 feet for the 1 % grade 

R = 0 70 feet 

Step 4 To estimate n the applied shear stress on the grass lining given by Equation 
2 3 

T„ = YRSO = 62 4(0 70)(0 01) = 0 437 lb/ft' 

Determine a Manning s n value from Equation 4 2 From Table 4 3 Cn = 0 2 

n = a C j ° ' = 0 213(0 2)(0 437)°' = 0 059 

The discharge is calculated using Manning s equation 

Q = 1 49/0 059(5 63)(0 70)'''''(0 01)'^'' = 1 1 2 ft'/s 

Step 5 This value is within 5% of the design flow of 10 9 cfs so we can proceed to 
step 6 

Step 6 The maximum shear on the channel bottom is 

T = ydSo = 62 4(1 5)(0 01) = 0 936 lb/ft' 

Determine the permissible soil shear stress from Equation 4 6 
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' p soil = (c,PP + C2PI + C3)(c, + C5e)'c, = (l 07(17)̂ +14 3(1 7) + 47 7)(1 48 

Step 7 

0 57(0 5))'10' 

= 0 086 lb/ft' 

Equation 4 7 gives the permissible shear stress on vegetation The value of C, 
IS found in Table 4 5 

Tp - Tp3j(l C,)(n/n/ = (0 086/(1 0 5))(0 059/0 016)' = 2 34 lb/ft' 

The safety factor for this channel is taken as 1 0 

The grass lining Ts acceptable since the maximum shear on the vegetation is 
less than the permissible shear of 2 7 lb/ft' The grass lining will therefore also 
be sufficient for the 0 5% grade parts of the channel 
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EROSION PROTECTION 



H I i n S E n CLIENT Moulding & Sons SHEET 1 OF 8 
I I L L E n PROJECT Weber County C & D Landfill COMPUTED GLJ 

& L U C E m c FEATURE Erosion Protection CHECKED 
PROJ NO 333 01100 DATE December 2008 

Purpose and Procedure 

The purpose of these calculations is to determine which erosion protection measure to use 
and how to apply it The closure cap will consist of o 2 5H IV slope extending up from the 
toe of the cap at ground surface Benches will be constructed in the slopes of the closure 
cop to intercept precipitation and snow melt runoff from the slopes as needed to control 
runoff and to minimize erosion with a slope of 6H IV creating the bench with the closure 
cop slope of 2 5H IV 

The procedure used to determine the allowable slope lengths between the bench areas 
of the closure cap slopes is token from the publication "Erosion and Sedimentation in Utah 

A Guide for-Gontrol" Utah Water Research Laboratory February 1984 - TJqis-publication 
IS specific to Utah The figure presented on Sheet 2 presents a cross section showing the 
configuration of the area contributing runoff to the slopes of the closure cap The degree 
of erosion protection required is based on the steepness and length of the slopes Erosion 
protection measures will be determined for the longest slope length and the erosion 
control measures determined for the longest slope will be consen/atively applied to all 
slopes 

The procedure from the above publication uses the Universal Soil Loss Equation (in 
modified form to represent Utah's climatic and topographic conditions) to estimate the 
soil erosion potential of the surface soils assuming no application of erosion control 
measures Erosion control measures to be implemented are based on the soil erosion 
potential calculated 

The universal soil loss equation used to calculate soil erosion potential is 

A=R K LS 

where A = Computed amount of soil loss per unit area for 
the time inter^/al represented by factor R 
generally in tons per acre per year 

R = Rainfall (precipitation) factor 

K = Soil erodibility factor in tons per acre per year 
per unit of R 

LS = Topographic factor (length and steepness of 
slope) 
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D = Horizontal Distance 
V = Vertical Distance 
SD = Slope Distance 

For 2 5H IV Slopes 

D = 25V 

SD= / D ^ T F ^ 

SD=yf 7 25V' 
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Calculated erosion after applying erosion control measures is determined by applying and 
erosion control factor (VM) to the universal soil loss equation The erosion control factor is 
dependant upon the type and extent to which the erosion control measure is used (le 
vegetative type and density mulches type and thickness chemical type and 
application amount mechanical compactive effort smoothness of surface etc ) 

A The rainfall (precipitation) factor (R) is obtained from mean annual iso erodent (R) 
value maps The R value for the facility as obtained from the Tooele area map is 

R = 4 0 

Since R = 4 0 is based on an annual recurrence interval a correction factor is 
obtained from the figure below for the 100 yr recurrence interval 
For the 100 yr recurrence interval 

R = 4 0*(2 51) = 10 04 

2 6 

b 2-0 < 
a. 

c : 16 
1-1 
u 

I 6 

—1 1 1 1 

/ 
i i i t e ~ v a 5 mu tiplv R ratio cor responding 

/ 

to des i red r e c u r r e i c e m e 

/ 

/ 
/ 

1 

1 01 i 10 2"̂  
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100 JCO 

^igure "̂ -1 ine r e i a - c r s h i o oe^JeBn the EI /R - a t i c and recuTrcince - n t e r v o l 
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B Soil erodibility factor (K) is determined using figure 2 from the above referenced 
report The gradation of the materials is based on information from the AGEC soil 
report 

The worst case condition is represented by the soils whose gradation is on the fine 
side of the soil gradation envelope Parameters obtained from the gradation 
envelope and parameters assumed for use with the nomographs to determine K 
ore 

85 % silt and very fine sand and 
15% sand were obtained from the gradation envelope 

1 % organic material and a very slow permeability were 
assumed parameters 

Applying the above parameters to the nomographs from Figure 2 gives a soil 
erodibility factor (K) equal to 0 66 

C The topographic factor (LS) is determined assuming single slopes The figure on 
Sheet 2 shows the configuration of typical slope segments that need to be 
accounted for in the calculations which includes a 2 5H IV for the closure cop 
Slope The LS factor is determined by the following equation 

LS 
65 41 4 56 s 

+ 0 065 
[ s ' + 10, 000 + 10 ,000 72 6 

where LS = topographic factor for slope segment n 
1 = length of slope segment n 
s = slope gradient of segment n in percent 
1 = slope length 

m = slope gradient factor which is 
0 2 for gradients of 0 to 2 percent 
0 3 for gradients of 1 to 3 percent 
0 4 for gradients of 3 5 to 4 5 percent 
0 5 for gradients greater than 5 percent 
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The following table provides LS factor values for varying lengths of the 2 5H IV 
slope 

HORIZONTAL 
DISTANCE 

ALONG SLOPE 
(ft) 

SLOPE LENGTHS (ft) AND LS FACTOR 
VALUES HORIZONTAL 

DISTANCE 
ALONG SLOPE 

(ft) 

2 5H IV (40%) Slope 

HORIZONTAL 
DISTANCE 

ALONG SLOPE 
(ft) Slope Length LS Fac to r 

15 40 39 5 9055 

65 175 02 12 2933 

115 309 65 16 3516 

165 444 28 19 5863 

D Potential Erosion Rotes without erosion protection where R 
LS as tabulated above ore presented in the table below 

10 04 K - 0 66 and 

POTENTIAL EROSION RATES (A) ASSUMING 
BARE SOILS 

HORIZONTAL 
DISTANCE 

ALONG SLOPE 
(ft) 

2 5H IV (40%) Slope HORIZONTAL 
DISTANCE 

ALONG SLOPE 
(ft) 

Slope 

Length LS 

A 

(tons/oc/yr) 

15 40 39 5 9055 39 13 

65 175 02 12 2933 81 46 

115 309 65 16 3516 108 35 

165 444 28 19 5863 129 79 
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Potential Erosion Rotes for varying VM factors where R = 10 04 K = 0 66 and LS as 
tabulated above are presented in the table below 

POTENTIAL EROSION RATES FOR VARYING VM 
FACTORS 

HORIZONTAL 
DISTANCE 

ALONG SLOPE 
(ft) 

A(tons/ac/yn 
2 5H IV (40%) Slope HORIZONTAL 

DISTANCE 
ALONG SLOPE 

(ft) 

VM = 

HORIZONTAL 
DISTANCE 

ALONG SLOPE 
(ft) 0 008 0 009 0 01 0 011 0012 0013 

15 031 0 35 0 39 0 43 0 47 0 51 

65 0 65 0 73" -0 81"̂  0 90 0 98 1 06 

115 0 87 0 98 1 08 1 19 1 30 1 41 

165 1 04 1 17 1 30 1 43 1 56 1 69 

Required Stone Mulch 

The amount of stone mulch required to limit soil loss to one ton per acre per year 
IS determined from figure 6 of the above referenced report as shown on the 
following page This figure shows the amount of stone mulch required to reduce 
the erosion potential from as much as 130 tons per acre per year to one ton per 
ocre per year 

For the2 5H IV (40%) Slope 

Approximately 500 tons per acre of stone mulch is required The required 
thickness of stone mulch is 

t = (Required tons/acre of stone mulch x 2000 lbs/ton x 12 in/ft)/ 
(43560 ft^/acre x stone mulch density lbs/ft̂ ) 

Assuming a stone mulch density ot 110 Ibs/tt̂  

t = 500(2000)(1 2)/(43560)(l 10) = 2 5 in 

Recommending 3 in cover for all slopes 



HflRSER 
flLLER 

& LUCEmc 

CLIENT Moulding & Sons 
PROJECT Weber County C & D Landfill 
FEATURE Erosion Protection 
PROJ NO 333 01 100 

SHEET 7 OF 8 
COMPUTED GLJ 
CHECKED 
DATE December 2008 

J 3 0 -

tzo-

I IO-

1X1 
cn 
o 

in 

ac 

o 
CL. 

CO 
O 
DC 

l O O -

9 0 -

ao-

7 0 -

6 0 -

so-

3 0 -

2 0 -

lO • 

5 -

L E F T O F C U R V E 
V M =» 1 O 

R I G H T O F C U R V E 
V M = O O l 

S T O N E M U L C H 

M i n i m u m t o n s / a c r e o f m u l c h r e q u i r e d t o p r e v e n t 
m o r e t h a n 1 t o n / a c r e s o i l l o s s a t f a i l u r e 

O (OO 200 3do -»6o SOO 600 700 80Q 

T O N S / A C R E O F M U L C H 

F i g u r e 6 . S t o n e m u l c h v s . R - K - L S . 

G Required Vegetative Cover 

If a vegetative cover of gross is used instead of the stone mulch the amount of 
cover required is determined from the figure 7 of the above referenced report 
OS shown on the following page The VM factor required is calculated by the 
following equation 

VM = 1/A 
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For the 2 5H IV (40%) Slope 

VM = 1/130 = 0 008 

Percent Ground Cover of Grass = 97% (Regardless of toll weeds) 

tall = 05 meters or more 
—I -

PERCENT GROUND COVER OF GRASS 

Figure 7. Relationship between grass density 
and VM factor. 
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When recorded, return to 
Moulding Investments, L L C 
910 West Street 
Ogden, Utah 84401 
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ERNEST D POULEY, WE&ER COUNTY fiECORDER 
lfc-OCT-08 1039 ftH FEE ne 0*} OCR SP̂  
REC FOR HOULDTfJG IHVEST«ErnS 

QUITCLAIM DEED 

MOULDING INVESTMENTS, LLC a Utah Limited Liability Company and 
COUNTERPOINT CONSTRUCTION COMPANY, INC, Grantors, hereby quitclaims to 
MOULDING INVESTMENTS, LLC a Utah Limited Liability Company, v^hose address is 
910 West 21" Street, Ogden, Utah 84401, for the sum of Ten Dollars ($10 00) and other 
good and valuable consideration, the following described tract of land in Weber County 
State of Utah 

See Exhibit A attached hereto and incorporated herein by this reference 

Dated this | (/day of O C T 2008 

MOULDING INVESTMENTS, LLC a Utah 
Limited Liability Company 

By r L W \ 

state of Utah 

County of Weber 

On the day of _ 
Randy Moulding, \N\\Q IS duly 

COUNTERPOINT 
COMPANY, INC 

CONSTRUCTION 

%TO0BiP . 2008, personally appeared before 
say, that he, Ran^y Moulding, is 

d Kelly 
of 

me Kanay Moulding, v\/ho is duly sworn, did 
President of Moulding Investments, LLC, a Utah Limited Liability 
Penrod, who is duly sworn, did say, that he, Kelly Penrod, is 
CounterPomt Construction Company, Inc, and that the within and forgoing 
instrument was signed in behalf of said Limited Partnership, and Incorporated 
Company, by authority of its resolution of its LLC and INC 

596948 1 8/15/05 



Jotary Public 

My Commission Expires 

LYNDA D FOLKMAN 
mm-im\X, • STATEofUTM 

36 West 4300 South 
Ogden, Utah 84408 

COMM EXP 12-07-2009 

596948 1 8/15/05 
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EXHIBIT A 

ALL THAT PROPERTY IN THE NORTH HALF OF SECTION 19, TOWNSHIP 6 
NORTH, RANGE 3 WEST, SALT LAKE BASE & MERIDIAN, IN THE STATE OF 
UTAH, COUNTY OF WEBER, MORE PARTICULARY DESCRIBED AS FOLLOWS 

BEGINNING AT A POINT ON THE NORTH SIDE OF A 100 FOOT PERPETUAL 
EASEMENT, SAID POINT BEING SOUTH 425 19 FEET AND WEST 4 17 FEET 
FROM THE NORTHWEST CORNER OF SAID SECTION, BASIS OF BEARING MAY 
BE DETERMINED LOCALLY BY A BEARING OF S89°23'44"E, BETWEEN THE 
NORTHWEST CORNER AND THE NORTHEAST CORNERS OF SAID SECTION, 
THENCE ALONG THE NORTH LINE OF SAID EASEMENT THE FOLLOWING FIVE 
COURSES, S89°05'20"E 12 18, AND N87''50'35"E 1450 90 FEET TO THE 
BEGINNING OF A CURVE CONCAVE TO THE SOUTH, WITH A RADIUS OF 868 51 
FEET, THENCE EASTERLY 198 57 FEET, THROUGH A CENTRAL ANGLE OF 
13°06'00", AND S79''05'14"E 485 59 FEET, TO THE BEGINNING OF A CURVE 
CONCAVE TO THE NORTH, WITH A RADIUS OF 768 51 FEET, THENCE 
EASTERLY 474 18 FEET, THROUGH A CENTRAL ANGLE OF 35°2r09", THENCE 
LEAVING SAID NORTH LINE, SOUTH 1811 66 FEET, TO THE NORTHERLY RIGHT-
OF-WAY OF THE SOUTHERN PACIFIC RAILROAD COMPANY, THENCE ALONG 
SAID RIGHT-OF-WAY THE FOLLOWING FOUR COURSES. S8r46'35"W 221 51 
FEET, AND S8r42'06"W 251 02 FEET, TO THE BEGINNING OF A CURVE 
CONCAVE TO THE NORTH, WITH A RADIUS OF 10491 76 FEET, THENCE 
WESTERLY 2155 58 FEET, THROUGH A CENTRAL ANGLE OF ir46'18", AND 
N89''26'02"W 1 88 FEET TO THE EASTERLY BOUNDARY OF THE USAF 
PROPERTY, THENCE LEAVING SAID RIGHT-OF-WAY AND ALONG SAID 
EASTERLY BOUNDARY THE FOLLOWING TWO COURSES, N00°33'58"E 1867 42 
FEET, AND N00°35'08"E 100 78 FEET TO THE POINT OF BEGINNING 

CONTAINING 116 69 ACRES MORE OF LESS 

TOGETHER WITH A PERPETUAL EASEMENT FOR ACCESS AND 
CONSTRUCTION OF UTILITIES, MORE PARTICULARY DESCRIBED AS 
FOLLOWS 

BEGINNING AT A POINT ON THE NORTH SIDE OF A 100 FOOT PERPETUAL 
EASEMENT, SAID POINT BEING SOUTH 423 16 FEET AND EAST 2595 73 FEET 
FROM THE NORTHWEST CORNER OF SAID SECTION 19, BASIS OF BEARING 
MAY BE DETERMINED LOCALLY BY A BEARING OF S89''23'44"E, BETWEEN THE 
NORTHWEST CORNER AND THE NORTHEAST CORNERS OF SAID SECTION 19, 
THENCE ALONG THE NORTH LINE OF SAID EASEMENT THE FOLLOWING NINE 
COURSES, EASTERLY ALONG A CURVE, CONCAVE TO THE NORHTWEST, WITH 
A RADIUS OF 768 51 FEET, THENCE ALONG SAID CURVE 214 24 FEET, 
THROUGH A CENTRAL ANGLE OF 15°58'21", AND N49''3705"E 309 04 FEET, AND 
N65°33'35"E 139 61 FEET, AND S00''00'25"E 32 86 TO THE SOUTH SIDE OF A 
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COUNTY ROAD, AND ALONG SAID SOUTH SIDE, S89''47'56"E 331 04 FEET, AND 
SOO°14'05"W 7 51, SAID POINT ALSO BEING THE BEGINNING OF A CURVE, 
CONCAVE TO THE SOUTHEAST, WITH A RADIUS OF 768 51 FEET, THENCE 
WEST AND SOUTHWESTERLY 544 84 FEET, THROUGH A CENTRAL ANGLE OF 
40°37'13", AND S49''37'05"W 169 04 FEET, TO THE BEGINNING OF A CURVE 
CONCAVE TO THE NORHTWEST, WITH A RADIUS OF 868 51 FEET, THENCE 
WESTERLY 286 61 FEET, THROUGH A CENTRAL ANGLE OF 18°54'28, THENCE 
NORTH 108 43 FEET TO THE POINT OF BEGINNING 

ALSO TOGETHER WITH V̂  OF ANY AND ALL WATER, WATER RIGHTS, WATER 
SHARESSURFACE AND SUB-SURFACE, APPURTENANT TO , OR USED IN 
CONJUNCTION WITH, THE ABOVE STATED PARCEL 
SUBJECT TO EASEMENTS, RESTRICTIONS AND RIGHTS OF WAY APPEARING 
OF RECORD AND ENFORCEABLE IN LAW 

THE PURPOSE AND INTENT OF THIS QUIT CLAIM DEED, IS TO SEPARATE THE 
INTERESTS OF THE PROPERTY AS LISTED AS PARCEL #100400001 OF 

OFFICAL RECORD WITH THE WEBER COUNTY RECORDERS OFFICE AND 
DESCRIBED IN DOCUMENT ENTRY #2305658 DATED NOVEMBER 20, 2007 

ALSO SUBJECT TO ANY AND ALL EASEMENTS, AND EXCEPTIONS AS 
PERTAINING TO SUBJECT PARCEL AS DESCRIBED IN DOCUMENT ENTRY 
#2305658 DATED NOVEMBER 20, 2007, RECORDED WITH THE WEBER COUNTY 
RECORDERS OFFICE 
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REAL ESTATE PURCHASE AGREEMENT 

THIS REAL ESTATE PURCHASE AGREEMENT (heieinaftei "Agi cement') is made and 
enteied jnto on tlie Z3 day of MisfeffiMf: 2008, by and between Webei County, a body 
politic, coipoiate and political subdivision of the State of Utah (heiemaftei 'Buyei") and 
Moulding Investments, LLC, a Utah limited liability company (heiemaftei 'Sellei") 

RECITALS 

WHEREAS, accoidmg to the official lecoids of the Recoidei of Webei County, State of 
Utah, Sellei owns leal property (heiemaftei the Land") moie fully desciibed m Exhibit " A " 
which is attached heieto and heieby mcorpoiated mto this Agreement, and 

WHEREAS, Buyei is m need of pui chasing the Land to facilitate the development of a 
constiuction and demolition landfill (the 'Landfill"), and 

WHEREAS, Buyer and Moulding and Sons Landfill, LLC, a Utah limited liability 
company, have entered into a Landfill Operation and Management Agi cement of even date 
herewith (the 'Management Agreement") pursuant to which said Moulding and Sons Landfill, 
LLC, will, upon issuance of all permits, licenses and approvals by applicable goveiTonental 
entities (collectively, the "Permits '), manage and operate the Landfill, and 

WHEREAS, Seller is willing to accept as compensation foi the Pioperty (as defined 
below) the consideration more fully enumerated below, and 

W^HEREAS, Seller and Buyer have determined that this Agreement is mutually 
beneficial to each Party, 

NOW, THEREFORE, m consideration of the covenants contained heiem, the Buyei and 
Sellei heieby agree as follows 

SECTION ONE 
PROPERTY 

Sellei agi'ces to convey to Buyer all of Seller's mteiest m the Land described above togethei with 
all of Sellei s rights, title and interest m a mobile building to be relocated fiom Sellei s piesent 
business piemises to the Land (the Building") and all appurtenances specifically attached to the 
Land including but not limited to, Sellers mteiest m any assignable licenses, permits, 
appurtenant mmeial rights appurtenant water lights (including shaies in inigation companies 
which sen'c the Land), easement iights-of way oi other items that may benefit the same if any 
(All Items referenced m tins paragraph aie heremaftei collectively referred to as the 'Pioperty' ) 



SECTION TWO 
CONSIDERATION 

The consideiation foi the conveyance shall be as follows 

A Pui chase Pi ice The Pui chase Piice shall be SEVEN HUNDRED FIFTY THOU SAND 
DOLLARS ($750,000), and shall be paid as follows 

A Earnest Money Buyei shall deposit TEN THOUSAND DOLLARS ($ 10,000) with 
Home Abstiact Title Company ("Title Company") upon execution of this Agi cement, as 
eamest money ('Eainest Money") The Earnest Money shall be ciedited lowaid the 
Purchase Puce at Closing 

B Additional Money at Closing In addition to the Earnest Money which shall be i eleased 
to the Sellei at Closing, Buyer shall pay the balance of SEVEN HUNDRED FORTY 
THOUSA>]D DOLLARS ($740,000) at Closing 

SECTION THREE 
ESCROW 

Upon Buyer's receipt of a fully executed copy of this Agi cement Buyei shall open an escrow 
with Title Company, by depositing with Title Company the Earnest Money and an executed copy 
of this Agreement The Agreement, together with other written instructions as will be provided 
by Buyer and Sellei to Title Company, shall constitute its escrow instructions to the Title 
Company 

SECTION FOUR 
EFFECTIVE DATE 

The Effective Date shall be deemed the date of execution of thus Agreement by both parties 

SECTION FIVE 
TITLE COMMITMENT 

Within Ten (10) days of the Effective Date Buyer may at Buyer's sole disci etion and cost 
choose to pui chase Title Insuiance and obtain a commitment therefoi (the Commitment") 

SECTION SIX 
SURVEY AND BUILDING PLANS 

Witlnn ten (10) business days aftei the Effective Date, Sellei shall delivei to Buyer a copy of any 
sun'cy of the Piopeily which Seller has m its possession If Sellei has no suivey of the Property 
none shall be lequired If Buyei elects to obtain a new Sun'cv of the Piopert)' it shall pursue 
completion of the same with diligence at its own expense 

OGD 161406 1 



SECTION SEVEN 
TITLE AND SURVEY OBJECTIONS 

Withm Ten (10) business days aftei Buyei's leceipt of the Title Commitment and Suivey, Buyei 
shall give wutten notice to Sellei of any matteis contained m the Title Commitment oi Suivey to 
which Buyei objects ("Objections") Any matteis m the Title Commitment oi Suivey to which 
Buyei does not so object shall be ' Pennittcd Exceptions " 

SECTION EIGHT 
CURE OF OBJECTIONS 

Sellei shall have Ten (10) business days aftei leccipt of the notice contemplated by Section 7 
above lelative to the Title Commitment and Suivey, oi update ( Sellers Cuie Penod"), to cuie 
the Objecfions to the satisfaction of Buyei oi elect not to cuie the same, piovided however, all 
consensual monetaiy encumbiances lecoided against the Pioperty will be dischaiged oi 
otherwise removed by Seller on oi before Closing If Sellei gives notice that Sellei will not cure 
the Objections to Buyeis satisfaction withm Selleis Cure Penod, then Buyei may (a) waive any 
such Objections and proceed to Closing oi (b) teimmate this Agi cement and leceive back the 
Earnest Money 

SECTION NINE 
INVESTIGATIONS 

From the Effective Date through the duiation of the Due Diligence Period as defined below, 
Buyer and its representatives shall have the right to enter upon the Property to conduct at its own 
expense investigations, including without limitation, obtaimng oi performing sur\'eys, soils 
and/or water tests engmeenng studies, feasibilit)' studies, environmental assessments and 
inspections, evaluating the availability of utilities, diamagc and access, and performing such 
othei investigations as Buyei may desire to determine the suitability of the Property for Buyers 
intended use Buyer shall piovide to Sellei, without cost, copies of any and all lesults of Buyers 
investigations or studies if Buyei elects not to purchase the Pioperty, provided, however, that the 
copies aie delivered without any wananty whatsocvci as to the accuracy thereof Buyei m the 
conduct of Its investigation shall not unieasonably inteifeic with any existing opeiations on the 
Pioperty and Buyer shall mdemmly and hold Sellei hannless from and against any and all 
physical damage to the Property resulting from Buyei's investigation of the Property and any 
costs, habihty or othei adveise consequences (c g mechanic s hens) associated with or arising 
out of such investigations 

SECTION TEN 
DUE DILIGENCE PERIOD 

Sellei agiees that Buyei shall have a period of Thirty (30) calendai days ( Due Diligence 
Penod ') after the Effective Date to determine the suitability of the Property foi Buyei's intended 
use It IS understood that suitability will be dependent upon among othei things, the followmg 
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A Zoning The zoning of the Pioperty must be satisfactoiy to the Buyei m that the zoning 
allows Buyei to utilize the piopeity foi its intended purpose and shall leceive that 
appioval fiom all governing entities with junsdiction ovei the Pioperty 

B Stieets The Piopeity shall have vehiculai access into and out of the Pioperty by means 
satisfactoiy to Buyei 

C Studies All studies (other than the Suivey and Condition of Title, which shall be as 
pieviously appioved) including, without limitation, enviionmental and geoteclmical 
studies, at Buyei's sole disciction, shah show the Pioperty to be acceptable foi Buyei's 
intended use 

Buyei may end the Due Diligence Penod at any time by giving notice to Sellei and piocecd with 
the puichase under the tenns set forth herein Buyer shall give Sellei notice of its decision to 
pioceed with this purchase (subject to conditions hciem stipulated) oi to teimmate on oi before 
the expiiation of the Due Diligence Penod Should Buyei piovidc notice to teimmate, or fail to 
piovide notice prior to the expiration of the Due Diligence Period, this Agieement shall 
tenninate and be of no furthei foice oi effect, and Buyei shall receive all of the Eamest Money 
deposited with the Title Company 

SECTION ELEVEN 
CONDEMNATION 

If piior to the Closing Seller receives notice that a condemnation oi emment domain action is 
threatened or has been fled against the Property or any part thereof (or that a taking is pending 
or contemplated). Seller shall promptly give notice thereof to Buyer If such taking is of a 
portion of the Pioperty such that the value or usefulness of the Property is m Buyer s sole 
option, materially impaired oi ieduced, Buyer may elect, by written notice delivered to Seller 
M'lthm fifteen (15) days after icceipt of Buyer s notice, to terminate this Agreement and the 
Escrow, m which event neithei party shall have any further obligation hereundei and all monies 
deposited hereunder shall be returned to the party depositmg same If Buyer does not deliver 
written notice of tennination within said fifteen (15) day period, then (a) neither party shall have 
a right to temimate this Agreement, (b) Sellei shall assign and deliver to Buyer all of Seller's 
mteiest m the awaid (oi right to such awaid) for such taking of the Property, and (c) the parties 
shall continue perfonnance undei tins Agieement and the Esciow without modification of any of 
its tenns and without any reduction m the Puichase Pnce 

SECTION TWEL>nE 
CLOSING 

The conveyance of the Pioperty to Buyei shall be closed on the Closing Date at the office of the 
Title Company, which date shall be withm Ten (10) days aftei the issuance of the Permits 
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SECTION THIRTEEN 
CLOSING DOCUMENTS 

The following documents shall be deliveied at Closing 

A Deed Sellei shall delivei a Geneial Wananty Deed conveying to Buyei, all Sellei's 
mteiest m the Piopeity fiee and cleai of all lestiictions, liens, assessments, tenancies, 
whether lecoided oi unrccoided, oi othei encumbrances except as othei wise piovided in 
this Agieement 

B Othei The Buyei shall delivei, m addition to the Purchase Pnce to Sellei, any other 
documentation leasonably lequiied by the Title Company to appiopriatcly conduct the 
Closing on the Pioperty 

SECTION FOURTEEN 
CLOSING COSTS 

Closing costs and prorations shall be pioiated as follows 

A Fees Any esciow fee charged by Title Company shall be shared equally by Seller and 
Buyer Each party will pay its own attorney's fees Buyei shall pay the cost of recording 
the Deed 

B Other Except as otherwise provided herein, all other bills or chaiges including other 
recording fees, any state or local documentary stamps transfer taxes or fees, assessments 
for improvements completed or imtiated prior to the Closing, whether levied or not, 
pertaining to the Property as of the date of Closing shall be allocated according to local 
custom of the Title Company 

SECTION FIFTEEN 
POSSESSION 

Possession of the Piopeit}' shall be deliveied to Buyer at Closing Seller agiees that any 
impiovemcnts lemaimng on the Pioperty after such date shall belong to Buyei 

SECTION SIXTEEN 
WARRANTIES 

1 Sellei's Wairantics Sellei makes the following lepiesentations warranties and covenants as 
of the date of this Agreement and as of the date of Closing and such wauanties and covenants 
shall suivive the Closing The wananties piovided m this Section 16 and its subpaiagraphs shall 
be enfoiceable by the Buyer and its successors and assigns 
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A Title Sellei owns good and maiketable fee simple absolute title to the Pioperty, subject 
to all matteis of iccoid, and is fully authonzed to convey the Piopeity puisuant to this 
Ag] cement 

B No PiocecdmRS As of the date of this Agieement theie aie no pending and, to the best of 
Selieis knowledge, tineatened condemnation oi similai pioceedmgs oi assessments 
affecting the Piopeity, lawsuits by adjoining landowneis oi otheis, nor to the best 
knowledge and belief of Sellei is any such lawsuit contemplated by any person, noi to 
Sellei's best laiowledge, is any condemnation oi assessment contemplated by any 
govemmental authonty othei than as disclosed m wiitmg by Sellei 

C No Leases Except as othei wise expiessly piovided hcicin, at the time of Closing, the 
Pioperty will not m whole oi m part be subject to any leases, oi othei possessory rights 
and mtciests, except as may have been leflected m the Title Commitment 

D No Contracts Sellei has not and will not entei into any wiitten contracts agreements or 
listings, 01 be a party to any oral undei standings or agieements affecting the Property 
which may become binding upon Buyei, except as may be leficcted by lecoided 
documents 

E Compliance with Laws To the best knowledge of Sellei, Sellei has complied with all 
applicable laws ordinances regulations, statutes and rules i elating to the Property 

F Environmental 

(1) Definitions of Environmental Law. Hazardous Substances Environmental 
Conditions and Enviionmental Claims 

a Environmental Law For purposes of this Agieement the tcmi 
'Enviroranental Law" shall mean any federal, state regional, municipal or 
local statute code ordinance, rule, legulation, policy guideline, permit, 
consent, approval, license, judgment, oidei wnt decree, injunction or 
othei authoiization relating to 

(]) emissions discharges, leleases oi tineatened releases of Hazaidous 
Substances (as defined below) in the natural oi human 
envnonment including without limitation, an soil sediments 
land suiface 03 subsuiface suifacewatei ground watei buildings 
01 facilities tieatment works drainage systems oi septic systems 
01 

(n) the geneiation tieatment, storage, disposal use handling 
manufactuiing tiansportation oi shipment of Hazaidous 
Substances or otherwise concerning pollution or piotection of the 
envnonment public health and safety employee health oi safety, 
01 solid waste handling tieatment oi disposal 
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Except as othei wise piovided heiem any lefeience in this Agieement to 
any Enviionmental Law oi othei statute includes and is a lefeience to such 
Enviionmental Law oi statute and to the legulations made puisuant theieto 
with all amendments made theieto and m foice fiom time to time, and to 
any Enviionmental Law oi statute oi legulations that may be passed which 
have the effect of supplementing oi supeisedmg such Enviiomnental Law 
01 statute 01 legulations 

Hazaidous Substances Foi puiposes of this Agieement the teim 
pollutants, contaminants, dangeious substances, constituents, toxic 
substances, hazaidous oi toxic chemicals hazaidous wastes and hazardous 
substances as those tenns aie defined m the following statutes and then 
implementing legulations the Hazaidous Materials Transportation Act, 49 
u s e § 1801 et seq the Resouice Conseivation and Recoveiy Act, 42 
u s e §6901 et seq the Compiehensive Envnonmental Response 
Compensation and Liability Act, as amended by the Supeifund 
Amendments and Reauthorization Act, 42 U S C § 9601 et seq , 
("CERCLA") the Clean Watei Act 33 U S C § 33 U S C § 1251 et seq , 
the Toxic Substances Contiol Act, 15 U S C § 2601 et seq , the Clean Air 
Act, 42 U S C § 7401 et seq and any othei fedeial, state or local statute 
or regulations dealing with similar matters, (n) petroleum, including crude 
oil and fractions thereof (in) natural gas synthetic gas and any mixtures 
thereof, (iv) asbestos and/oi asbestos containing mateiials, (v) PCB s oi 
PCB-contaimng materials or fluids, (vi) any other substance including 
sewage sludge, with respect to which any federal, state or local agency or 
other govemmental entit;>' may requiie either an environmental 
investigation or any environmental remediation, and (vii) any other 
hazardous oi noxious substance, matenal, pollutant, or solid waste that is 
regulated by, oi fomrs the basis of liability under any Environmental Law 

Environmental Condition For purposes of this Agieement, the term 
"Environmental Condition" shall mean any conditton with lespect to the 
environment (including soil, suiface waters ground waters land, stieain 
sediments, suiface or subsuiface sttata ambient an, and any 
environmental medium) and an)' condition with respect to the inteiioi oi 
extenoi of buildings or stiuctures (including without limitation friable and 
non-friable asbestos lead based paint oi any Hazaidous Substance located 
m the mterioi oi on the exterior of buildings oi stiuctures) whethei oi not 
the condition is known which could oi does lesult m any liability claim, 
cost, 01 order to oi against the Buyei oi Sellei by any third party 
(including, without limitafion any government entity) 

Enviionmental Claims For purposes of this Agreement the tenn 
"Enviionmental Claims shall mean any and all liabilities demands 
claims 01 actions clean-up costs lemediation i em oval or other response 
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costs, legal expenses (including attorneys' fees), investigation costs 
(including fees of consultants, counsel and othei experts in connection 
with enviionmental investigation oi testing) any othei losses, liabilities, 
obligattons, fines, penalties (civil oi ciimmal), damages (including 
compensatoiy, punitive, natuial lesouice damages), oi payments sought oi 
claimed by any peison, govemmental agency oi othei entity which aie 
based upon the violation oi alleged violation of any Enviionmental Law 
(as defined above) oi the imposition oi liability by the opeiation of any 
Enviionmental Law 

(2) Sellei's Enviionmental Wananties and Covenants 

a To the best of Sellei's knowledge, Sellei wan ants that dunng the penod 
that Sellei has owned the Pioperty, theie has been no storage, pioduction, 
transportation, disposal, tieatment oi lelease of any Hazardous Substances 
on or m the Pioperty (othei than the potential foi the existence asbestos 
which has been disclosed to the Buyei) Sellei furthei waiiants that to the 
best of Seller's knowledge, dunng Sellei's owneiship of the Property 
Sellei has complied with all Enviromnental Laws ielating to the Pioperty 
and that there are no wells, undei ground storage tanks, coveied suiface 
unpoundments oi other souices of Hazardous Substances on the Pioperty 

b To the best of Sellei's knowledge, there are no wetlands on the Property 
nor has there been any earth settlement, movement instability or othei 
damage from natural causes which may have affected the Property 

c Buyer heieby assumes all obligafions related to and shall mdemmfy, 
defend, lelease and hold hamiless Sellei, its successor and assigns fiom 
and against all Enviionmental Claims relating to arising from oi 
attributable to diiectly or indirectly, m whole oi m part i elating to the 
existence removal and/or lemediation of Hazaidous Substances and 
Environmental Condifions existing on the Property as of the date of 
Closing 

11 Buyei s Wananties Buyei makes the following lepiesentations, wananties and covenants as 
of the date of this Agieement and as of the date of Closing, and such wananties and covenants 
shall survive the Closing The wairanties piovided m this Section 16 and its subpai agi aphs shall 
be enfoiceable by the Sellei and its successois and assigns 

A Authorization Buyer has full powei and authonty to execute and delivei all documents 
lequired to consummate this tiansaction and to peifonn its obligations thereunder Without 
limiting the generality of the foregoing the govemmg authonty of Buyei has duly authorized the 
execution dehveiy and peifonnance of tins Agreement by Buyer This Agieement constitutes 
the valid and legally binding obligation of Buyei enfoiceable m accordance v,ith its tenns and 
conditions 
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B futuie Expenses Buyei shall pay all expenses that shall be necessaiy oi desiiable aftei the 
date of execution of this Agieement to complete piepaiation of the Land foi the opeiation of the 
Landfill as contemplated by this Agieement and by the Management Agieement, including, but 
no! limited to, the cost of moving and installing the Building on the Land, the cost of installing 
electricity watei, telephone seivice and othei utilities to the Building, the cost of constiuctmg a 
paikmg lot neai and about the Building and all engmeenng and othei sei vices 

SECTION SEVENTEEN 
NOTICES 

Any notice oi designation to be given heieundei shall be given by placing the notice oi 
designation m the United States mail certified oi legisteied, pioperly stamped and addiessed to 
the addiess shown below oi such othei addiess as the lespective party may diiect in wiitmg to 
the other, oi by peisonal deliveiy to such address by a party, oi by a delivery service which 
documents delivery, and such nofice oi designation shall be deemed to be leceived upon such 
placing in the mails oi such deliveiy 

SELLER Pnoi to Closing 

Moulding Investments LLC 
910 West 21" Street 
Ogden, Utah 84401 

After Closing 

Moulding Investments, LLC 
at the address of the Property 

BUYER Webei County Corporation 
Attention Commission Chair 
2380 Washington Boulevard 
Ogden, Utah 84401 

SECTION EIGHTEEN 
TERMINATION 

If this Agreement is terannated oi Closing does not occur because of the failuie of any condition 
01 the occunence of an event giving rise to a tennmation right by Buyei as set forth heiem, all 
monies deposited by Buyei hereunder will be returned to it In the event of default by eithei 
party, the othei party may, at its option (i) teimmate tins Agreement upon written notice to such 
defaulting party and recovei fiom such othei party all damages incurred oi suffeied by such 
other party or (ii) pursue all othei lemedies available at laAV oi m equity including specific 
peifomiance 

SECTION NINETEEN 
REAL ESTATE AGENTS AND COMMISSIONS 
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The Sellei and Buyei heieby agiee that no leal estate connnissions shall be due on account of the 
tiansaction contemplated heiem Each party agiees to indemnify defend and hold the othei party 
hannless fiom and against any commissions fees oi othei compensation which is claimed by any 
thud party with whom the indennnfymg party has allegedly dealt 

SECTION TWENTY 
ENTIRE AGREEMENT 

This Agieement contains all agreements between the parties, and no agieement not contained 
heiem shall be lecogmzed by the parties 

SECTION TWENTY-ONE 
BINDING EFFECTS 

This Agieement shall be binding upon and inure to the benefit of the parties and then lespective 
heirs, legal lepiesentatives, successors and assigns 

SECTION TWENTY-TWO 
DEFAULT BY BUYER 

If Buyei should default at any time during this Agreement, Buyer agiees to deliver to Sellei all 
studies, engmeenng plans and plats to Seller that were performed by Buyei 

SECTION TWTENTY-THREE 
DEFAULT BY EITHER PARTY 

In the event of default by eithei party, the othei party shall have the lights set forth m section 18 
above, including the nght of specific perfonnance 

SECTION TWENTY-FOUR 
AUTHORITY OF SIGNERS 

If Buyei 01 Sellei is a coipoiation, partnership trust, estate oi other enfity, the person executing 
this Agieement on its behalf warrants his oi hei authonty to do so and bind Buyei oi Sellei 
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SECTION TWENTY-FIVE 
ATTORNEYS FEES 

In any action aiismg out of this Agieement, each party heieto shall be lesponsible foi its own 
costs and attorney's fees 

SECTION TWENTY-SIX 
RISK OF LOSS 

All risk of loss oi damage to the piopeity shall be boine by Sellei until closing 

SECTION TWENTY-SEVEN 
INCORPORATION OF RECITALS 

The Recitals piecedmg this Agieement are mcoipoiated heiem as part of this Agieement by this 
refei ence 

SECTION TWENTY-EIGHT 
COUNTERPARTS AND FACSIMILE SIGNATURES 

This Agieement may be executed in any numbei of counterparts which when combined shall 
constitute one onginal Facsimile signatures on this Agreement shall be accepted as ougmal, 
with original signatuies to be deliveied to the parties as soon as reasonably possible thereafter 

SECTION T>VENTY-NINE 
NO EFFECT 

This Agreement shall be void ah initio and of no force oi effect if the Management Agreement is 
not executed oi is foi any leason invalid oi unenfoiceable 

IN WITNESS WHEREOF the undersigned have affixed their respect ve signatuies 
heieto the dates indicated below 

BUYER 

BOARD OF COUNTY COMMISSIONERS 
OF WEBER COUNTY 

By j/i/K. 
an M Zogmaisfei Chan 

5C 

STATE OF UTAH 

Conmnssionei Bischoff voted 
Commissionei Deaiden voted 
Conmnssioner Zosmaister voted 
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ss 
COUNTY OF WEBER ) 

1 certify that the foiegomg msttuinent was appioved m a legulai Commission Meeting of the 
Boaid of County Commissionei s of Webei County on the day of l4m^riffrei^ 2008 

AlanD McEwan CPA 
Webei County Cleilc/Auditoi 

SELLER 

MOULDING INVESTMENTS, LLC, a 
Utah limited liability company 

By, U 2 \ V V(i:̂  
Randy Moulding 
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EXHIBIT "A-1" 

Legal Descnption of Pioperty 

That certain leal piopeity located in Webei County, State of Utah, moie particulaily desciibed as 
follows 

A L L THAT PROPERTY IN THE NORTH HALF OF SECTION 19, TOTOSHIP 6 NORTH, 
RANGE 3 WEST, SALT LAKE BASE & MERIDIAN, IN THE STATE OF UTAH, COUNTY 
OF WEBER, MORE PARTICULARLY DESCRIBED AS FOLLOWS BEGINNING A T A 
POINT ON THE NORTH SIDE OF A 100 FOOT PERPETUAL EASEMENT, SAID POINT 
BEING SOUTH 425 19 FEET AND WEST 4 17 FEET FROM THE NORTHWEST CORNER 
OF SAID SECTION BASIS OF BEARING MAY BE DETERhdlNED LOCALLY BY A 
BEARING OF SOUTH 89"23'44" EAST BETWEEN THE NORTHWEST CORNER AND 
THE NORTHEAST CORNERS OF SAID SECTION, THENCE ALONG THE NORTH LINE 
OF SAID EASEMENT THE FOLLOMWG FIVE COURSES, SOUTH 89°05'20" EAST 12 18 
AND NORTH 87°50'35" EAST 1450 90 FEET TO THE BEGINiNING OF A CURVE 
CONCAVE TO THE SOUTH, WITH A RADIUS OF 868 51 FEET, THENCE EASTERLY 
198 57 FEET, THROUGH A CENTRAL ANGLE OF 13°06'00" AND SOUTH 79°05'M" EAST 
485 59 FEET, TO THE BEGINT^ING OF A CURVE CONCAVE TO THE NORTH, WITH A 
RADIUS OF 768 51 FEET THENCE EASTERLY 474 18 FEET, THROUGH A CENTRAL 
ANGLE OF 35°21'09" THENCE LEAVING SAID NORTH LINE SOUTH ] 811 66 FEET TO 
THE NORTHERLY RIGHT OF WAY OF THE SOUTHERLY PACIFIC RAILROAD 
COMPANY, THENCE ALONG SAID RJGHT OF WAY THE FOLLOWING FOUR 
COURSES, SOUTH 8r46'35" WEST 221 51 FEET AND SOUTH 8r42'06" WEST 251 02 
FEET, TO THE BEGINNING OF A CURVE CONCAVE TO THE NORTH WITH A RADIUS 
OF 10491 76 FEET, THENCE \A^STERLY 2155 58 FEET THROUGH A CENTRAL ANGLE 
OF ] 1 °46'18" AND NORTH 89"26'02" W S T 1 88 FEET TO THE EASTERLY BOUNDARY 
OF THE USAF PROPERTY, THENCE LEAVING SAID RIGHT OF WAY AND ALONG 
SAID EASTERLY BOUNDARY THE FOLLOWING TWO COURSES NORTH 00°33'58" 
EAST 1867 42 FEET AND NORTH 00''35'08" EAST 100 78 FEET TO THE POINT OF 
BEGINNING CONTAINING 116 69 ACRES MORE OR LESS 
(10-040-0012) 

TOGETHER WITH A PERPETUAL EASEMENT FOR ACCESS AND CONSTRUCTION OF 
UTILITIES MORE PARTICULARLY DESCRJBED AS FOLLOWS 

BEGINNING AT A POINT ON THE NORTH SIDE OF A 100 FOOT PERPETUAL 
EASEMENT, SAID POINT BEING SOUTH 423 16 FEET AND EAST 2595 73 FEET FROM 
THE NORTHWST CORNER OF SAID SECTION ] 9 BASIS OF BEARING M A Y BE 
DETERMINED LOCALLY BY A BEARING OF SOUTH 89°23 44' EAST BETA\^EN THE 
NORTHWST CORNER AND THE NORTHEAST CORI^ERS OF SAID SECTION ] 9 
THENCE ALONG THE NORTH LINE OF SAID EASEMENT THE FOLLOWING NINE 
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COURSES EASTERLY ALONG A CURVE CONCAVE TO THE NORTHWEST, WITH A 
RADIUS OF 768 51 FEET THENCE ALONG SAID CURVE 214 24 FEET, THROUGH A 
CENTRAL ANGLE OF 15°58 21", AND NORTH 49°3705' EAST 309 04 FEET AND 
NORTH 65°33'35" EAST 139 61 FEET, AND SOUTH 00°00'25" EAST 32 86 TO THE 
SOUTH SIDE OF A COUNTY ROAD, AND ALONG SAID SOUTH SIDE, SOUTH 
89°47'56' EAST 331 04 FEET, AND SOUTH 00°]4'05' WEST 7 51 SAID POINT ALSO 
BEING THE BEGINNING OF A CURVE, CONCAVE TO THE SOUTHEAST, WITH A 
RADIUS OF 768 51 FEET, THENCE WEST AND SOUTHWESTERLY 544 84 FEET 
THROUGH A CENTRAL ANGLE OF 40°37' 13", AND SOUTH 49°37'05" WEST 169 04 
FEET, TO THE BEGINNING OF A CURVE CONCAVE TO THE NORTHWEST, WITH A 
RADIUS OF 868 51 FEET THENCE WESTERLY 286 61 FEET, THROUGH A CENTRAL 
ANGLE OF 18°54'28 THENCE NORTH 108 43 FEET TO THE POINT OF BEGINNING 

ALSO TOGETHER WITH V2 OF ANY AND ALL WATER, WATER RIGHTS, WATER 
SHARES SURFACE AND SUB-SURFACE, APPURTENANT TO, OR USED IN 
CONIUNCTION MTTH THE ABOVE STATED PARCEL 

SUBJECT TO EASEMENTS RESTRICTIONS AND RIGHTS OF WAY APPEARING OF 
RECORD AND ENFORCEABLE IN LAW 

ALSO SUBJECT TO ANY AND ALL EASEMENTS AND EXCEPTIONS AS PERTAINING 
TO SUBIECT PARCEL AS DESCRIBED IN DOCUMENT ENTRY ^2305658 DATED 
N0VE^4BER 20, 2007 RECORDED WITH THE WEBER COUNTY RECORDERS OFFICE 

Error ' lJnl<no" n docirnieni propern rirtmc ErroT' I rknoM n uo UTcn propcrt" name E r ro ' l lnknoi n J o c j n c n l prope V m r - c 



RECEIPT OF EARNEST MONEY 

The undei signed heieby aclcnowledges leceipt of a check in the amount of $ as 
Eainest Money undei the foiegomg Agieement The undei signed will piomptly cash the check 
and hold the pioceeds as Eainest Money m accoidance with the tenns of the Agieement The 
undersigned will piomptly notify the parties if these mstiuctions aie foi any leason not earned 
out 

Title Company 

By 

Its 

Date 
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LANDFILL OPERATING AND MANAGEMENT AGREEMENT 

MADE BY AND BETWEEN 

WEBER COUNTY AND MOULDING & SONS LANDFILL, LLC 



MANAGEMENT AGREEMENT 

THIS M A N A G E M E N T A G R E E M E N T ('Agreement ) is made and enteied into as 
of the 2 i day of T)^L(LjTrh>\r- 2008 by and between Weber County, a body 
politic, corporate and pohtical subdivision of the State of Utah ('County"), and 
Mouldmg & Sons Landfill, LLC ( Managei '), a Utah limited liability company 

RECITALS 

WHEREAS, Count}' has purchased property located at approxrmately 10000 
West 900 South m Weber County, Utah, for the purpose of operating a Construction 
and Demolition Landfill and 

WHEREAS, Manager has significant expenence m managmg and operating 
construction and demolition landfills, and 

WHEREAS, the County desires to engage Manager, and Manager desires to 
accept such engagement, to provide management sendees for the Landfill on the terms 
and conditions set forth herein, 

NOW, T H E R E F O R E , m consideration of the mutual premises, covenants and 
agreements herein contained, the parties hereto, mtendmg to be legally bound, hereby 
agree as follows 

SECTION ONE 
DEFINITIONS 

For purposes of this Agreement, the following terms have the meanings referred to m 
this Section One 

"Board" means the Board of County Commissioners of Weber County 

"Sohd Waste' means any waste that may be received by a Class IVb landtill 
pursuant to Utah Administrative Code Rules 315-301 2(10) and 315 305-3(2) 
as of the date of execution of this Agreement 

"Contract Administrator' means the chair of the Board or his/her designee 

'Fiscal Year' means a one 3'ear period beginning January 1 and ending 
December 31 

"Landfill" means the Class IVb LandfiU located at approximately 10000 West 
900 South m Weber County, Utah 

"Laws" means all federal, state, local and municipal regulations, ordinances, 
statutes, rules, laws and constitutional provisions 

'Losses' means any and all losses, habihties, claims damages and expenses 



Manager means Moulding & Sons Landfill LLC , as defined m the first 
paragraph of this Agreement 

'Operating Expenses" means (a) any and all expenses and expenditures of 
whatevei kind or nature incurred, directly or indirectly, by Manager m 
operating, maintaining and managing the Landfill, including, but not limited to 
employee compensation and related expenses, supphes, material and parts 
costs, costs of any independent contractors, repairs and maintenance costs, the 
costs of procuring and maintaining the msuiance referred to m Section 8 below, 
amounts expended to procure and maintain permits and licenses, taxes, 
excises, utihty and telephone charges, safety and medical expenses, costs 
relatmg to the maintenance of signage mventoiy and systems, the cost of 
annual independent audits of the Landfill, the cost of compliance with laws and 
regulations, other start-up expenses associated with the openmg of a new 
Landfill 

'Operating Revenues" means any and all revenues of eA'ery kmd-or nature 
derived from operating and managing the LandfiU 

"Person" means any mdividual, general partnership, limited partnership, 
limited liability partnership, partnership, corporation, joint venture, trust, 
business trust limited Lability company, cooperative, or association, and the 
successors and assigns of any of the foregoing and, unless the context 
otheruase requires the singular shall include the plural, and the mascuhne 
gender shall include the feminine and the neuter, and vice versa 

"Renewal Term" means the additional period for which this Agreement may be 
renewed m accordance with Section 3 2 hereof beyond the Management Term 

SECTION TWO 
ENGAGEMENT OF MANAGER, SCOPE OF SERVICES 

2 1 Engagement 

2 1 1 General Scope The Board hereby engages Manager to operate and 
manage the LandfiU during the Management Term and the Renewal 
Term, if any upon the terms and conditions hereinafter set forth, and 
Manager heieby accepts such engagement 

2 12 Manager of the LandfUl Subject to the terms of this Agreement, Manager 
shall be the sole and exclusive manager of the LandfiU to manage and 
operate the Landfill dunng the Management Term and the Renewal 
Term(s) if any In such capacity Manager shall have all authority' over 
the day-to-day operation of the Landfill and all activities therein The 
Count}' shall take no action that matenally mterferes with impedes or 
impairs the abihty of Manager to manage the LandfiU effective!}' except 
that if the Manager is m violation of any apphcable federal or state law, 
rule or regulation, the Count}' may direct the Manager to correct such 
violation and if said violaUon is not corrected withm a reasonable time, 



the County ma}' conect the same with said costs to be paid by Manager 
withm thirty (30) days 

2 1 3 Approval of the Boaid To the extent that the appioval of the Board is 
required under the terms of this Agreement the appioval of the Contract 
Administrator shall constitute the approval of the Board, except to the 
extent the approval of another party is expiessly required by the terms of 
this Agreement 

2 2 Scope of Services - Generally Manager shall perform and fuinish such 
management services and systems as are appropiiate or necessar}' to operate 
and manage the LandfiU m a manner consistent with Manager's pohcies and 
procedures and the operations of other similar facilities In that connection, 
Manager will operate the Landfill m a manner to achieve the foUowmg 
objectives, subject to the availabiht}' of Operating Revenues 

To provide exceUent ser\'ice to the users of the LandfiU, 
To maximize the utilization of the LandfiU and its revenue generating 
capacity, 
To provide for the safety of the persons visiting the LandfiU, 
To respond to the changmg needs of the community and users of the 
LandfiU with expansions and/or upgrades of services 

2 3 Specific Services Without limiting the generality of the foregoing. Manager 
shall have, without (except as otherwise expressly noted below) any prior 
approval by the County, sole nght and authonty to 

2 3 1 employ, supen'ise and direct employees and personnel consistent 
with the provisions of this Agreement, 

2 3 2 negotiate, execute m its name as agent for the Count}', dehver and 
administer any and aU licenses which are necessary or appropriate 
and all other contracts and agreements m connection with the 
management and operation of the LandfiU 

2 3 3 rent, lease or purchase all equipment and maintenance supplies 
necessary or appropnate for the operation and maintenance of the 
LandfiU 

2 3 4 charge the prices and rates set forth on the rate schedule which is 
attached hereto as Exhibit "A' and by this reference incorporated 
herein, and, subject to the approval of the Board (which approval 
shall not be unreasonably v.othheld, conditioned or delayed), to 
determine any adjustments thereto, 

2 3 5 pay when due, all Operating Expenses from accounts estabhshed 
pursuant to Section 5 2 of this Agreement, 



2 3 6 maintain a record of the amount of all Solid Waste accepted at the 
Landfill, 

2 3 7 piovide day-to-day administrative sen'ices m support of its 
management activities, including, but not Imiited to, the acquisition 
of sen'ices, equipment, supphes and facilities, internal budgeting and 
accounting, maintenance and property management, personnel 
management, record-keeping, collections and biUing, and similar 
services 

2 4 Right of Entry Reserved The Board or any designated representative shall 
have the right to enter all portions of the Landfill during regular business hours 
for any lawful purpose and to inspect same, to obsen'e the performance of 
Manager of its obligations under this Agreement, to install, remove, adjust, 
repair, replace or otherwise handle any utUity lines, or other matters m, on, or 
about the premises, or to do any act or thmg which the Board may be obligated 
or have the right to do under this Agreement or otherwise Except'for 
emergency situations or to remedy violations of federal or state law, rules or 
regulations m accordance with Secfion 2 12 above, the Manager shall be given 
not less than twenty-four (24) hours prior written notice of such mtended entr}' 
Nothing contained m this Section is intended or shall be construed to Immt any 
other rights of the Board under this Agreement 

SECTION THREE 
TERM AND RENEWAL 

3 1 Management Term and Renewal Term The Management Term of this 
Agreement shaU commence on the Closing Date under the Real Estate Purchase 
Agreement of even date heiewth between the Count}' and Moulding 
Investments, LLC, a Utah limited habUity company, pursuant to which the 
County has purchased the real property on which the LandfUl vvaU be operated 
(the "Purchase Agreement"), and shall end at midnight on the date which is 
twenty (20) years thereafter, unless earher termmated pursuant to the 
provisions of this Agreement 

3 2 Contract Extension The Board and Manager may agree to extend the term 
hereof upon the same terms and conditions except for modifications which may 
be made as specified herein for two (2) additional five (5) year periods by 
executing an addendum to this Agreement at least one hundred eight}' (180) 
days prior to the expiration of the Management Term or any Renewal Term 

SECTION FOUR 
COMPENSATION TO COUNTY 

4 1 Compensation Manager shall pay County on a monthly basis One Dollar and 
Fifty Cents ($1 50) for each ton (or the equivalent thereofi of Sohd Waste 
accepted at the LandfUl, with an increase to be negotiated ever} five (5) years 
betu'een Manager and County' or, if Manager and County are unable to agree on 
such increase said payment shall be increased by an amount equal to the 



percentage increase, if any, m the applicable consumer pnce index published 
by the United States government since the last such increase 

SECTION F I V E 
FUNDING, BUDGET, BANK ACCOUNTS 

5 1 Operating Funds Manager shall be responsible for all funds necessary to pay 
all Operating Expenses incurred or accrued m each Fiscal Yeai 

5 2 Receipts and Disbursements Manager shall estabhsh and maintain m one oi 
moie depositories one or more operating, payroll and other bank accounts for 
the opeiation and management of the LandfiU, m the name of the Manager, 
with signature authority m such employees of Manager as Manager shall 
determine AU revenues coUected by Manager from the operation of the LandfUl 
shall be deposited mto such accounts and Operating Expenses shall be paid 
therefrom by Manager 

5 3 Capital Improvements, Capital Equipment The obligation to pay for, and 
authont}' to perform, direct and supen'ise capital improvements and capital 
equipment purchases shall be the responsibUit}' of the Manager 

5 4 Landf i l l Closure Manager shall estabhsh a closure account separate f rom the 
operatmg account for the purpose of buUdmg a closure fund Manager shaU 
deposit m the closure fund the equivalent of $ 20 per ton (or the equivalent 
thereof) for the purpose of accumulating funds sufficient to close the Landfi l l m 
accordance with applicable federal and state laws, rules and regulations Any 
funds remammg m said account after completing Manager's sen'ices under this 
Agreement m accordance with said laws, rules and regulations shall belong to 
Manager, provided, however, that m the event County contmues to operate the 
LandfiU followmg termination of this Agreement, said closure fund shall be held 
m an interest bearing escrow account until closure, whereupon all remaining 
funds m excess of closure costs shall be returned to Manager 

SECTION SEX 
RECORDS, AUDITS AND REPORTS 

6 1 Records and Audits 

6 11 Manager shall keep and presen'e for at least three (3) years followmg 
each Fiscal Year all records relating to the number of tons (or the 
equivalent thereof) of Solid Waste accepted at the Landfill 

6 12 The Board shall have the right, annually, upon at least seven (7) days 
prior written notice, to cause one or more of the County's internal 
auditors to audit the books of Manager at the LandfiU's busmess 
office relating to the number of tons (or the equivalent thereof) of 
Solid Waste accepted at the LandfiU 



6 2 Monthly Reports By the twenty-fifth day of each month, Manager shall 
piovide to the Board a written report showing the number of tons (or the 
equivalent thereof) of Sohd Waste accepted at the LandfiU during the previous 
calendar month 

SECTION SEVEN 
E M P L O Y E E S 

7 1 Manager Employees 

7 11 Manager shall select, tiam and employ at the LandfiU such number of 
employees as Manager deems necessary or appropriate to satisf}' its 
responsibilities hereunder Manager shall have authority to hire, 
terminate and disciplme any and aU personnel working at the 
Landfill 

7 1 2 Manager s employees atrthe LandfiU shall not for any-purpose be 
considered to be employees of the Board and Manager shall be solely 
responsible for their supervision and daily direction and control and 
for settmg, and paying as an Operating Expense, their compensation 
(and federal income tax withholdmg) and any employee benefits, and 
all costs related to their employment shall be an Operating Expense 

SECTION EIGHT 
INDEMNIFICATION AND INSURANCE 

8 1 Indemnification 

8 11 Each part}' shall mdemmfy, defend and hold harmless the other party 
and Its officers, agents and employees from and against any and all 
claims and judgments arising from an}' the neghgence, fault, material 
default or breach by such mdemnifymg party of its obligations 
specified herein 

8 12 The provisions set forth m subparagraph 8 11 above shall sur\'ive 
termination of this Agreement, provided, however, that a claim for 
indemnification shall be valid only if the party entitled to such 
indemnification provides written notice thereof to the other party 
prior to three (3) years foUovvmg the date of termination of this 
Agreement 

8 13 The foregoing indemnification rights shall be the exclusive remedies of 
each party hereto, other than any nght to terminate this Agreement 
arising from any breach of, default under or performance pursuant to 
this Agreement 



8 2 Liability Insurance 

8 2 1 Manager shall secure prioi to the commencement of the Management 
Term heieunder and shall keep m foice at all times dunng the teim of 
this Agreement, commercial liability insurance, including pubhc 
habihty and property damage, covenng piemises liability, and 
Manager opeiations hereunder m the amount of One Million Dollars 
($1,000 000 00) for bodily injury and One MUhon DoUars 
($1,000,000 00) foi property damage 

8 2 2 Manager shall also maintain Comprehensive Automotive BodUy Injuiy 
and Property Damage Insurance for business use covering all vehicles 
operated by Manager officers, agents and employees m connection 
with the LandfUl, whether owned by Manager, the Board, or 
otherwise, with a combined single limit of not less than One Mil l ion 
Dollars ($1,000,000 00) per occurrence (mcludmg an extension of 
hired and non-owned coverage) 

8 2 3 Commencing with the Management Term and conhnumg thereafter 
during the term hereof. Manager shaU also mamtam employment 
practices habihty insurance with coverage of at least One MiUion 
DoUars $1,000,000 00) for claims relating to the employment 
practices of Manager at the Landfill pertaining to its employees 

8 2 4 Manager shall be the named insured under all such insurance The 
Board and County shall be an additional insured under the insurance 
described herein 

8 2 5 Certificates evidencing the existence of the above insurance shall be 
dehvered to the Contract Admmistrator prior to the commencement of 
the Management Term Notwithstandmg the provisions of this 
Section 8 2, the parties hereto acknowledge that the above msurance 
may contain exclusions from coverage which are reasonable and 
customary for insurance of such type 

8 2 6 A renewal bmder of coverage (or satisfactory' evidence of such 
renewal) shall be delivered to the Contract Administrator at least 
twenty (20) days after a policy's expiration date except for any pohcy 
expiring on the termmation date of this Agreement or thereafter 

8 2 7 Except as provided m Section 8 5, all msurance procured by Manager 
m accordance with the requirements of this Agreement shall be 
primary over any insurance earned by the Board and not require 
contribution by the Board 

8 3 Workers Compensation Insurance Manager shall at all times maintain 
workers compensation msurance (mcludmg occupational disease hazards) with 
an authonzed msuiance company or through an authorized self-insurance plan 
approved by the State of Utah insuring its employees at the Landfil l m 



amounts equal to or gi eater than requned undei law Manager shall defend 
indemnify and hold harmless the Board and County from any and all actions 
brought for workers compensation benefits 

SECTION NINE 
OWNERSHIP OF ASSETS 

9 1 Ownership The ownership of any permanent buildings and real estate located 
at the LandfiU shall remain with the County Ownership of removable 
buildings, hea\'y equipment, fuinishmgs, mateiials, technical and office 
equipment and facilities, furniture, displays, fixtures, vehicles and similar 
tangible propeity or fixtures not considered to be real property and other 
personal pioperty furnished by Manager shall remain with Manager The 
assets of a part}' as described heiem shall not be pledged, hened, encumbered 
or otherwise ahenated or assigned other than m the ordinary course of business 
of the LandfUl without the prior approval of the other party 

SECTION TEN 
ASSIGNMENT 

10 1 Assignment Neither this Agreement nor any of the rights or obligations 
hereunder may be assigned by either party hereto without the prior written 
consent of the other party hereto 

SECTION ELEVEN 
LAWS AND PERMITS 

1 1 1 Permits, Licenses, Taxes and Liens Manager, as agent for the County, shall 
use reasonable efforts to procure any permits and licenses required for the 
business to be conducted by it hereunder The Board shaU cooperate Viath 
Manager m applymg for such permits and licenses Manager shall deliver copies 
of all such permits and licenses to the Contract Admmistrator Manager shall 
pay promptly out of the accounts specified m Section 5 2, all taxes, excises, 
license fees and permit fees of whatever nature arising from its operation, 
promotion and management of the Landfill Managei shall use reasonable 
efforts to prevent mechanic's or materialman's or any other hen from becoming 
attached to the premises or improvements at the LandfiU, or an}' part or parcel 
thereof, by reason of any work or labor performed or materials furnished by any 
mechanic or materialman, so long as the work, labor or matenal was provided 
at Manager's direction and the Count}' has supphed funds for the payment of 
charges therefor m accordance with this Agreement 

1 1 2 Governmental Compliance Manager, its officers, agents and employees shall 
comply with all Laws apphcable to Manager's management of the Landf i l l 
hereunder 



SECTION TWELVE 
TERMINATION 

12 1 Termination This Agreement shall be teimmated 

12 1 1 upon expiiation of the teim heieof, 

12 12 upon ninet}'- (90) days written notice by eithei party to the othei 
paity ('Voluntary Termination"), 

12 13 by eithei party if the other party fails to pay any sum payable 
hereunder or fails m any material lespect to perform or comply with any of the 
other teims, covenants, agreements or conditions hereof, and such failure 
contmues for more than sixty (60) days after written notice thereof from the 
other party ("Default"), provided, howevei, that m the event that a Default (other 
than a Default m the payment of money) is not leasonably susceptible to being 
cured withm the sixty (60) day penod, the defaulting party-shall not be 
considered m Default if it shall withm such sixt}' (60) day period have 
commenced with due diligence and dispatch to cure such Default and 
thereafter completes with dispatch and due diligence the curing of such 
Default, 

12 14 if the Sohd Waste flow to the LandfiU dimmishes to the point that 
contmued operation of the LandfiU is no longer economically feasible ( Lack of 
Economical Viability"), or 

12 15 by County upon the commission of an act by Manager that is 
mimical to pubhc operations or which brings disrepute to the County ( Cause') 

12 2 Effect of Termination 

12 2 1 Upon termmation of this Agreement for any reason other than 
Manager's Voluntary Termmation, Manager's Default, Lack of Economical 
Viabiht}' or Cause, Count}' shall pay Manager an amount equal to the then rate 
of compensation per ton (or the equivalent thereof) which is payable by Manager 
to the County' pursuant to Secton 4 1 above for each ton (or the equivalent 
thereof) of Sohd Waste that can be deposited m the Remaimng Airspace of the 
LandfiU (as defined m Secfion 12 3 below) If the LandfiU continues to be 
operated, said amount shall be paid monthly as the remaining airspace of the 
LandfiU is filled, otherwise it shall be paid withm thirty (30) days after 
determination thereof as provided m said Section 12 3 

12 2 2 Upon termination of this Agreement for Cause, Manager may 
repurchase the LandfiU and seek to have it permitted and licensed as a private 
C&D LandfiU Count}' agrees to fully cooperate with Manager in obtaining all 
applicable permits and licenses The purchase pnce shall be the amount the 
Count}' paid for the LandfiU, plus any additional expense the County made m 
developing, permitting or upgradmg the LandfiU, adjusted by a consumer price 
index for the number of years the County owned the LandfUl, which total 



amount shall be multiplied by a fraction, the numerator of which is the 
Remaining Airspace of the Landfill (as defined m Section 12 3 below), and the 
denominator of which shall be the number of tons (or the equivalent thereof) of 
Solid Waste that can be deposited m the Landfill as of the date of this 
Agreement, as determined by Managei s engineer to-wit Seven Mill ion Five 
Hundred Thousand (7 500,000) tons ('Initial Airspace") 

12 2 3 Upon termmation of this Agreement for any reason, (a) all 
Operating Expenses incurred or committed foi prioi to the date of expiration or 
termination and any unpaid compensation due to the County pursuant to 
Section 4 1 shall be paid using funds on deposit m the account(s) described in 
Section 5 2 and to the extent such funds are not sufficient, the Manager shall 
pay all such Operating Expenses and shall indemnify and hold the Board 
harmless therefrom, and (b) all further obbgations of the parties hereunder 
shaU terminate except for the obligations m this Section Twelve and m Section 
8 1 

12 3 Remaining Airspace The Remaining Airspace of the LandfiU shall be the 
difference between (a) the Initial Airspace (as defmed m Section 12 2 2 above 
and (b) the number of tons (or the equivalent thereof) of Solid Waste that has 
been accepted at the LandfiU as of the date of termination of this Agreement as 
set forth m the records maintamed by Manager pursuant to Section Srx hereof 

12 4 Surrender of Premises Upon termination of this Agreement for any reason 
specified m this Section 12, including expiration of this Agreement, Manager 
shall surrender and vacate the LandfUl upon the effective date of such 
termination 

SECTION THIRTEEN 
MISCELLANEOUS 

13 1 Dispute Resolution Any dispute arising under or m connection with this 
Agreement wUl be resolved by the parties m accordance Moth the procedures set 
forth on Exhibit 'B" attached hereto 

13 2 No Partnership or Joint Venture Nothing herein contained is mtended or 
shall be construed m any way to create or estabhsh the relationship of partners 
or a joint venture betvi'een the Board and Manager None of the officers, agents 
or employees of Manager shall be or be deemed to be employees of the Board for 
any purpose whatsoever 

13 3 Entire Agreement This Agreement contains the entire agreement between the 
parties with respect to the subject matter hereof and supersedes all prior 
agreements and understandings with respect thereto No other agreements, 
representations, wananties or other matters whether oral or written, wiU be 
deemed to bind the parties hereto with respect to the subject matter hereof 



13 4 Written Amendments This Agreement shall not be altered, modified or 
amended m whole or m part, except m a writing executed by each of the parties 
hereto 

13 5 Force Maieure 

13 5 1 No party will be liable oi responsible to the other paity for any delay, 
damage, loss, failure, or mabUity to perform caused by 'Foice 
Majeure" if notice is provided to the other party withm ten (10) days of 
date on which such party gams actual knowledge of the event of 
'Force Majeure" that such party is unable to perform The t e im 
'Force Majeure" as used m this Agieement means the following an 
act of God, strike, war, public noting lightning, fire, storm, flood, 
explosions inabilit}' to obtain materials, supphes, epidemics, 
landslides, lightening storms, earthquakes floods, storms, washouts, 
civil disturbances, explosions, breal<age or accident to machmeiy or 
Imes of equipment, temporary failure of equipment, freezing of 
equipment, terrorist acts, and any other cause whether of the lands 
specifically enumerated above or otherwise which is not reasonably 
withm the control of the party whose performance is to be excused 
and which by the exercise of due dihgence could not be reasonably 
prevented or overcome (it being acknowledged that under no 
circumstances shall a failure to pay amounts due and pa}'-ab]e 
hereunder be excusable due to a Force Majeure) 

13 5 2 Neither party hereto shall be under any obligation to supply any 
service or sen'ices if and to the extent and during any penod that the 
supplying of any such ser\'ice or sen'ices or the provision of any 
component necessary therefor shall be prohibited or rationed by any 
Law 

13 5 3 Except as otherwise expressly provided m this Agreement, no 
abatement, dimmution or reduction of the payments payable to 
Manager shall be claimed by the Board or charged against Manager, 
nor shall Manager be entitled to additional payments beyond those 
provided for m this Agreement for any mconvenience interruption, 
cessation, or loss of business or other loss caused, directly or 
mdirecfiv, by priorities, rationing, or curtailment of labor or matenals, 
or by war or any matter or thing 

13 5 4 In the event of damage to or destruction of the LandfiU by reason of 
fire, storm or other casualty or occurrence of any nature oi any 
regulatory action or requirements that, m either case, is expected to 
render the LandfiU permanently untenantable, notvi'ithstandmg the 
Board's reasonable efforts to remedy such situation either party may 
terminate this Agreement upon written notice to the other 

13 5 5 Manager may suspend performance required under this Agreement, 
without any further habihty, m the event of any act of God or other 

11 



occurrence, which act oi occunence is of such effect and duration as 
to effectively curtail the use of the Landfill so as effect a substantial 
1 eduction m the need for the sen'ices provided by Manager for a 
penod m excess of ninety (90) days provided, however, that foi the 
purposes of this subsection. Manager shall have the nght to suspend 
performance letroactively effective as of the date of the use of the 
LandfiU was effectively curtailed Substantial ieduction m the need 
for these sen'ices piovided by Manager" shall include such a 
reduction as shall mal<e the piovision of any sen'ices by Manager 
economically impractical 

13 6 Binding Upon Successors and Assigns, No Third Party Beneficiaries 

13 6 1 This Agreement and the rights and obligations set forth herein shall 
mure to the benefit of, and be binding upon, the parties hereto and 
each of their respective successors and permitted assigns 

13 6 2 This Agreement shall not be construed as giving any Person, other 
than the parties hereto and their successors and permitted assigns 
any legal or equitable right, remedy or claim under or m respect of 
this Agreement or any of the provisions herein contamed, this 
Agreement and all provisions and conditions hereof bemg intended to 
be, and being, for the sole and exclusive benefit of such parties and 
their successors and permitted assigns and for the benefit of no other 
Person 

13 7 Notices Any notice, consent or other communication given pursuant to this 
Agreement Vi'Ul be m writing and vviU be effective either (a) when dehvered 
personally to the party for whom mtended, (b) on the second busmess day 
followmg maibng by an overnight courier sen'ice that is generally recognized as 
reliable, (c) on the fifth day foUoviing maUmg by certified or registered mai l , 
return receipt requested postage prepaid, or (d) on the date transmitted by 
telecopy as shown on the telecopy confirmation therefor as long as such 
telecopy transmission is foUowed by maihng of such notice by certified or 
registered mail, return receipt requested, postage prepaid, m any case 
addressed to such party as set forth below or as a party may designate by 
written notice given to the other party m accordance herewith 

13 8 To the Manager and Board 

To Manager 

Prior to opening of the Landfill 

Mouldmg & Sons LandfiU, LLC 
910 West 21^' Street 
Ogden Utah 84401 
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After openmg of the Landfill 

Moulding & Sons Landfill LLC 
at the addiess of the LandfiU 

To County 

Weber County Corporation 
2380 Washington Blvd 
Ogden, Utah 84401 

13 9 Section Headings and Defined Terms The section headings contained herein 
are for reference purposes only and shall not m any way affect the meaning and 
interpretation of this Agreement The terms defined herein and m any 
agreement executed m connection herewith include the plural as well as the 
singular and the singular as well as the plural, and the use of mascuhne 
pronouns shralhmelude-the femmme and neuter Except as otherwise indicated, 
all agreements defined herein refer to the same as from time to time amended 
or supplemented or the terms thereof waived or modified m accordance 
herewith and therewith 

13 10 Counterparts This Agreement may be executed m two or more counterparts, 
each of which shall be deemed an origmal copy of this Agreement, and all of 
which, when taken together, shall be deemed to constitute but one and the 
same agreement 

13 11 Severability The mvalidity or unenforceabilit}' of any particular provision, or 
part of any provision, of this Agreement shaU not affect the other proA'isions or 
parts hereof, and this Agreement shall be construed m all respects as if such 
invalid or unenforceable provisions or parts were omitted 

13 12 Non-Waiver A failure by either party to take any action with respect to any 
default or violation by the other of any of the terms, covenants, or conditions 
of this Agreement shaU not m any respect limit, prejudice dimmish, or 
constitute a waiver of any rights of such party to act with respect to any prior, 
contemporaneous, or subsequent violation or default or with respect to any 
continuation or repetifion of the original violation or default 

13 13 Consent Wherever the consent or approval of a party is lequired under the 
terms of this Agreement, the party whose consent or approval is required shall 
not unreasonably withhold or delay such consent or approval 

13 14 Certain Representations and Warranties 

13 14 1 The Boaid represents and warrants to Manager the foUowang (i) 
all required approvals have been or viaU be obtained, and the 
Board has fuU legal right, power and authont}' to enter into and 
perform its obligations hereunder, and (u) this Agreement has 
been duly executed and dehvered by the Board and constitutes a 



valid and binding obligation of the Board enfoiceable m 
accordance with its teims except as such enforceability may be 
limited by bankruptcy insolvency, reorganization oi similar laws 
affecting creditors rights generally or by general equitable 
principles 

13 14 2 Managei represents and warrants to the Board the foUowmg (i) all 
requned approvals have been or will be obtained, and Manager 
has full legal right power and authority to enter into and pe i form 
its obligations hereundei, and (ii) this Agreement has been duly 
executed and delivered by Manager and constitutes a valid and 
binding obligation of Manager, enforceable in accordance wi th its 
terms, except as such enforceabihty may be limited by 
bankruptcy, insolvency, reorganization or similar laws affecting 
creditors' rights generally or by general equitable principles 

13 15 Governing Law This Agreement will be governed by and construed m 
accordance with the internal laws of the State of Utah, without giving effect to 
otherwise apphcable principles of conflicts of law 

13 16 No Effect This Agreement shall be void ab initio and of no force or effect if the 
Purchase Agreement is not executed or is for any reason invalid or 
unenforceable 

[Signature Page FoUows] 
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IN WITNESS WHEREOF, this Agreement has been duly executed by the parties 
hereto as of the day and yeai fust above written 

BOARD OF COUNTY COMMISSIONERS 
OF W E B E R COUNTY 

ATTEST 

1. 

Alan D McEwan, CPA 
Weber Count}' Clerk/Auditor 

By_ 
Jan M Zogmaistnr Chan 

Commissioner Bischoff voted 
Commissioner Dearden voted 
Commissioner Zogmaistei voted 

MOULDING & SONS LANDFILL, L L C 

By _ 

Randy Moulding, Manager 

r u \ V\/\f/JL. 
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EXHIBIT "A" 

RATE SCHEDULE 

Picloips $ 50 00 

Pickups with Sides 60 00 

Small Trailers 100 00 

Bobtails 100 00 

Small Flatbeds 100 00 

Large Trailers 150 00 

Large Flatbeds 150 00 

Dump Trucks 150 00 

Dump Trucks with Pups 240 00 

Small End Dumps 160 00 

End Dumps 240 00 

Large End Dumps 320 00 

RoU-Offs 8 00 per yard 



EXHIBIT "B' 

COOPERATION/MEDIATION 

(a) The parties desire to cooperate with each other m the management and 
operation of the LandfiU pursuant to the terms hereof In keeping with this 
cooperative spirit and intent any dispute arising hereunder will first be referred to the 
parties' respective agents oi representatives prioi to either party initiating a legal suit, 
who will endeavor m good faith to lesolve any such disputes withm the limits of their 
authont}' and withm forty-five (45) days after the commencement of such discussions 
If and only if any dispute remains unresolved after the parties have followed the 
dispute resolution procedure set forth above, the matter wUl be resolved pursuant to 
paragraphs (b) and (c) below 

(b) If any dispute between the parties has not been resolved puisuant to 
paragraph (a) above, the parties wiU endeavor to settle the dispute by mediation under 
the then current CPR Institute for Dispute Resolution ( CPR") model procedure for 
mediation of business disputes or, if such model procedure no longer exists, some 
other mutually agreeable procedure Withm ten (10) business days from the date that 
the parties cease direct negotiations pursuant to paragraph (a) above, the Board shall 
provide Manager with a list of three (3) individuals then listed on CPR's U S Regional 
Panel of Distmguished Neutrals for the locale m which the LandfiU is located (or if no 
such list exists for the locale closest to where the LandfiU is located), who are available 
dunng the time penod contained in subparagraph (e) below and who have no 
unwaived conflict of interest with respect to either Part}' and Manager shaU (withm 
ten (10) business days after receipt of such hst) select one (1) of the neutrals f rom 
such list Each party wUl bear its own cost of mediation, provided, however, the cost 
charged by any mdependent third party mediator wiU be borne equally by the parties 
In the mediation, each Party may be represented by their ov̂ m counsel 

(c) The parties agree that any mediation proceeding (as well as any discussion 
pursuant to paragraph (a) above) wUl constitute settlement negotiations for purposes 
of the federal and state rules of evidence and wiU be treated as non discoverable, 
confidential and privileged communication by the parties and the mediator No 
stenographic, visual or audio record will be made of any mediation proceedings or 
such discussions AU conduct, statements, promises, offers and opinions made m the 
course of the mediafion or such discussion by any party, its agents, employees, 
representatives or other mvitees and by the mediator will not be discoverable nor 
admissible for any purposes m any litigation or other proceeding mvolvmg the parties 
and will not be disclosed to any third party 

(d) The parties agree that this mediation procedure wUl be obhgatory and 
participation therem legafly binding upon each of them In the event that either party 
refuses to adhere to the mediation piocedure set forth m this Exhibit B ' , the otlier 



party may bring an action to seek enforcement of such obhgation m any couit of 
competent jurisdiction 

(e) The parties' effoits to reach a settlement of any dispute will continue unti l 
the conclusion of the mediation proceeding The mediation proceeding will be 
concluded when (I) a written settlement agreement is executed by the parties, or (u) 
the mediator concludes and informs the parties in writing that furthei efforts to 
mediate the dispute would not be useful, or (lu) the parties agree m writing that an 
impasse has been reached Notwithstandmg the foregoing, either party may withdraw 
from the mediation proceeding without liability therefor m the event the dispute is not 
resolved withm forty five (45) days from the commencement of such proceeding For 
purposes of the preceding sentence, the proceeding wiU be deemed to have 
commenced following the completion of the selection of a mediator as provided m 
paragiaph (b) 

(f) If any dispute has not been resolved pursuant to the foregoing each party is 
free to file suit m a court of competent jurisdiction to enforce its rights hereunder 

(g) The procedure specified m this Exhibit "B" shall be the sole and exclusive 
procedures for the resolution of disputes between the parties arising out of or relating 
to this Agreement, provided, however, that a paity', without prejudice to the above 
procedures, may file a complaint to seek a preliminary mjunction or other provisional 
judicial relief, if m its sole discretion such action is necessary to avoid irreparable 
damage or to presen'e the status quo ( Equitable Litigation') Despite such action 
the parties will contmue to participate m good faith m the procedures specified m this 
Exhibit 'B" 

(h) Any interim or appellate relief granted m such Equitable Litigation shall 
remam m effect untU the alternative dispute resolution procedures described m this 
Exhibit B" concemmg the dispute that is the subject of such Equitable Litigation 
result m a settlement agreement or terminate Any such written settlement agreement 
shall be the final, bmdmg determination on the merits of such dispute, shall 
supersede and nullify any decision m the Equitable Litigation, and shall preclude any 
subsequent litigation on such merits, notwithstanding any determmation to the 
contrar}' m connection with any Equitable Litigation granting or denymg mtenm relief 
or any appeal therefrom 

(i) AU applicable statutes of limitafion and defenses based upon the passage of 
time shall be tolled while the procedures specified m this Exhibit B ' are pendmg The 
parties wiU take such action, if any required to effectuate such toUmg Each party 
shaU be required to perform its obbgations under this Agreement pending final 
resolution of any dispute arising out of or relatmg to this Agreement, unless to do so 
would be impossible or impracticable under the circumstances 
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A B S T R A C T 

Ln June 2008 Hansen Allen and Luce, Inc of Midvale, Utah, requested that Sagebrush 
Consultants, L L C (Sagebrush) of Ogden, Utah, conduct a cultural resource inventory of a 
proposed landfill near Little Mountain in Weber County, Utah The survey consists of ] 12 acres 
located about 15 miles west of Ogden on privately owned lands in T 6N , R 3W , Sec ] 9 on the 
USGS 7 5' Quadrangle Ogden Bay, Utah (1991) The purpose of this inventory is to identify 
cultural resources that may be present within the proposed project area Sagebmsh earned out 
the fieldwork on June 19 2008 The project was conducted under Archaeological Survey Permit 
No 58, issued by the Public Lands Policy Coordination Office and Utah State of Utah 
Antiquities Project No U 08 SJ 0527p 

The inventory resulted in the identification of one historic campsite, 42WB445, and one 
rock quarry 42WB446 Due to their proximity to the Lucm Cutoff, as well as datable artifacts 
found at the campsite, it is highly likely that these two sites are related to the constmction of the 
cutoff Site 42WB445 is an historic campsite with eight depressions and a surficial scatter of 
aqua and amethyst glass, porcelain brick fragments, and tin can fragments Site 42WB446 is an 
abandoned rock quarry that has filled with water Both sites were recommended eligible to the 
National Register of Historic Places due to their association with the significant historic site the 
Lucm Cutoff 

The railroad construction camp (42WB445) and the railroad quarry (42WB446) have 
been recommended eligible to the NRJ^P Both sites are located on the northwestern periphery 
of the project area, and can easily be avoided by landfill activities Sagebrush recommends that 
these sites be avoided during construction and use of the landfill area 

This investigation was conducted with techniques that are considered to be adequate for 
evaluating cultural resources that are available for visual inspection and could be adversely 
affected by the proposed project Based on the above-mentioned avoidance, cultural resource 
clearance is recommended for the cunent project However, should such resources be discovered 
during construction a report should be made immediately to the State Archaeologist at the Utah 
State Historic Preservation Office, Salt Lake City, Utah 
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INTRODUCTION 

In June 2008, Hansen, Allen, and Luce, Inc of Midvale, Utah, requested that Sagebrush 
Consultants, L L C (Sagebrush) of Ogden Utah, conduct a cultural resource inventory of a 
proposed landfill near Little Mountain in Weber County, Utah The survey consists of 112 acres 
located about 15 miles west of Ogden on privately owned lands in T 6N , R 3W Sec 19 on the 
USGS 7 5' Quadrangle Ogden Bay, Utah (1991) The purpose of this inventory is to identify 
cultural resources that may be present within the proposed project area Sandy Chynoweth 
Pagano, Alyssa Wallin, Kurt Raffield and Joe Taylor of Sagebrush earned out the fieldwork on 
June ] 9, 2008 The project was conducted under Archaeological Survey Permit No 58, issued 
by the Public Lands Policy Coordination Office and Utah State of Utah Antiquities Project No 
U 08 SJ 0527p 

A file search for previous archaeological projects and cultural resources was performed 
by Marty Thomas for Sagebrush at the Division of State History, Utah State Preservation Office 
(SHPO) on June I and 6, 2006 Five previous cultural resource projects have been conducted 
near the cunent project area Ai ie Leefiang, of the Utah State Historic Preservation Office, 
Antiquities Division conducted a GIS file search for the project on June ] 8, 2008 The results of 
this search indicated that five cultural resource inventories and two culmral resource sites have 
been recorded within one mile of the cunent project area Following is a brief description of 
these projects and the cultural resource sites 

Ln 2005 Sagebrush Consultants conducted a Class EH inventory of a portion of the Ogden 
Bay Wildlife Management Area (Polk and Pagano 2006) Two historic sites were recorded 
withm one mile of the cunent project area (42WB348 and 42WB427) 

Site 42WB348 is the Lucm Cutoff corndor The Lucm Cutoff constmcted in 1902-1904, 
is a 103 mile railroad that spanned the Great Salt Lake The site was originally 
documented in 2001 and recommended eligible to the National Register of Histonc 
Places (NRHP)(Ellis et al 2001) hi 2006 Sagebmsh recorded a 3,730 ft segment of the 
Lucm Cutoff conidor The segment was recommended to be a non contributing 
component to the site s eligibility (Polk and Pagano 2006) 

Site 42WB427 is an historic railroad camp associated with the Lucin Cutoff Artifacts 
found at this site include fire brick fragments, metal fragments, a single fragment of 
opalized clear glass, a few small pieces of cut bone and numerous fragments of 
deteriorated tin cans Stmctural remains include a stone foundation, four depressions, 
and three tent platforms/habitational stmctures This site was recommended eligible to 
the NRHP under cntena A and D (Polk and Pagano 2006) 

In 1989, Weber State College conducted a reconnaissance level archaeological survey of 
the OgdenAVeber River Marshes m conjunction with the Archaeological Technician Program 
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Figure 1. Location of the area surveyed for the proposed landfill near Little Mountain. Taken 
from USGS 7.5' Quadrangles Plain City SW, Utah (1991) and Ogden Bay, Utah 
(1991). 



(Russell et al 1989) Numerous previously recorded and several new cultural resource sites were 
noted during this inventory however, none are within one mile of the current project area In 
1991 Utah State University Foundation conducted a sample archaeological inventory of several 
parcels of U S Air Force lands (University Foundation 1992) Numerous cultural resource sites 
were noted during this project however, none are within one mile of the cunent project area 

In 2000 and 2001, Hill Air Force Base (HAFB) re-surveyed portions of the Little 
Mountain Facility for a proposed groundwater remedial investigation at the Little Mountain Test 
Annex (Hirschi 2000 and 2001) No cultural resource sites were located during these 
inventories Ln 2004, Montgomery Archaeological Consultants conducted a cultural resource 
inventory on 114 acres of DWR land immediately adjacent to the cunent project area 
(Montgomery 2005) No cultural resources were located dunng the inventory 

The NRHP was also checked prior to conducting the survey No NRHP listed sites are 
located within one mile of the cunent project area No additional projects~werexonducted-within 
one mile of the cunent project area 

ENVIRONMENT 

The project area falls within the Great Salt Lake geographic unit of the Basin and Range 
near the Ogden Bay of Great Salt Lake The project area is largely withm an area of mud and 
alkali flats occumng along the margins of the lake The elevation of the project area is 4205 to 
4210 feet a s 1 Vegetation consists of typical shadscale commumty species including pickle 
weed iodine bush saltbush greasewood, cheatgrass and bunch grasses There is low ground 
visibility in the northern portion of the project area The southern portion of the project area 
consists of mostly mud fiat areas with little vegetation except in seep areas, which were 
characterized by stands of phragmites Natural disturbance consists of fire and fluctuation in 
fiood and low water stages of the Great Salt Lake Cultural disturbance includes road and 
railroad construction, a quany, recreational vehicles a fence line and a utility line comdor 

HISTORIC CONTEXT 

The city of Ogden is known as the Crossroads of the West, due to its location in the 
geographical center of the western United States and the many trails, roads, and communication 
routes that converge and diverge in this area The crisscrossing of trails, roads and 
communications routes continued throughout the historic period and continues today with fiber 
optic lines and pipelines being laid in the region The cunent project area is located along the 



route of the Lucm Cutoff of the Transcontinental Railroad about 15 miles west of Ogden City, m 
unincorporated Weber County 

While little IS known about Native American trails in the region, the first recorded paths 
established in northern Utah were those of the fur trappers of the Rocky Mountain Fur Company 
and the Hudson Bay Company, who encountered each other in the mountains east of Ogden 
Followmg on the heels of the trappers, government explorers and surveyors cnsscrossed the 
West locating new routes to Oregon and California and routes for the railroad and telegraph 
They in turn were followed closely by pioneers, who settled the region and built the City of 
Ogden which later became the major hub for a number of railroads in the West These railroads, 
like the later highways, moved traffic not only east and west, but also north and south 

The history of Ogden can be divided into seven periods, which reflects the important 
socioeconomic trends that occuned throughout the development of Ogden This chronology 
includes Fur Trapping and Settlement, Initial Expansion, the Railroad Era, the Rise of 
Commercialism, Industrial Development, the Depression Era, World War II, and the 
International Penod 

Fur Trapping and Settlement Period (1844 to 1853) 

This period reflects the earliest exploratory expeditions into the Ogden area by Europeans 
and European Americans Until this time, small bands of Shoshone Indians inhabited the area 
The period also reflects the initial settlement of the area by trapper Miles Goodyear in 1 845 and 
by the Mormon pioneers in the early 1850s During this early period, the settlement contained 
small, widely scattered farmsteads along the banks of the Weber and Ogden rivers 

The first Non-Native Americans to venture into Northern Utah and the Ogden area were 
the fur trappers and mountain men of the 1810s Prior to that time, Utah and particularly 
Northern Utah, was located outside the known trapping areas, which consisted of the Pacific 
Northwest and the upper Missouri River (Eldredge and Gowans 1994 208) By about 1811, five 
American trappers with John Jacob Astor s American Fur Company under the direction of 
Wilson Price Hunt, were trapping in the Snake River area and appear to have reached as far south 
as the Bear River (Eldredge and Gowans 1994 208) At about the same time, British trappers 
from the Northwest Fur Company were trapping along the Bear River and around Bear Lake 
(Eldredge and Gowans 1994 208) Ln 1819, Donald MacKenzie records that he also trapped the 
Bear Lake region (Eldredge and Gowans 1994 208) In 1823 and 1824, MacKenzie and 
Alexander Ross both lead brigades of Hudson's Bay Company trappers into the Snake River and 
Northern Utah regions (Eldredge and Gowans 1994 209) 

By 1824, Northern Utah became the converging point for the three major competing fur 
interests the trappers of the Hudson's Bay Company operating out of Oregon under the direction 
of Peter Skene Ogden the American companies out of St Louis, Missouri, represented by the 



Ashley Henry Fur Company and the trappers licensed by the Mexican government out of Taos 
and Santa Fe, New Mexico, represented by men like Etienne Provost (Eldredge and Gowans 
1994 209) In the spring of that year all three interests were present in the mountains and valleys 
of Northern Utah Throughout the next two years, the various parties trapped the rivers and 
streams of Northern Utah (Eldredge and Gowans 1994 209) In the spring of 1825, the three 
interests met face to face 

At Mountain Green along the Weber River, about 14 miles southeast of Ogden, fur 
trappers of the Amencan owned Rocky Mountain Fur Company led by Johnson Gardner 
(formerly the Ashley Heiuy Fur Company), Hudson's Bay Company led by Peter Skene Ogden, 
and a group of Mexican trappers led by Etienne Provost encountered one another (Eldredge and 
Gowans 1994 210, Roylance 1982 419) Soon a discussion ensued as to who had the right to 
trap in the region Provost who probably had the best case for the right to trap the area, stayed 
out of the disagreement (Eldredge and Gowans 1994 210) After two days, Ogden backed down 
and withdrew from the immediate area While no permanent claim was established^ the Tight 
showed that all three groups had an interest in the area and would continue to trap and trade in 
the area for a while to come By 1841 fashion trends, as well as economic trends, in the east had 
changed and the demand for beaver pelts faded Thus, beaver pelts were no longer in high 
demand and the fur trade diminished to a few trading posts that continued to trade furs in general 
and supply goods for those immigrants moving west (Eldredge and Gowans 1994 212) 

One such trading post belonged to Miles Goodyear In 1836, at the age of nineteen, 
Goodyear joined the Whitman Spaulding missionary party on its way west to Oregon (Sadler 
1994 227) However, at Fort Hall Goodyear had a change of mind and joined a group of fur 
trappers (Sadler 1994 227) For the next nine years, Goodyear trapped and traded with the 
Indians (Sadler 1994 227) Ln 1839 he manied Ute Chief Pe teet neet s daughter, Pomona with 
whom he had rwo children (Sadler 1994 227) In 1845 Goodyear began constmction of a trading 
post on the western bank of the Weber River about a quarter to half a mile southwest of the 
Crossroads Historic District (Sadler 1994 227) He called his post Fort Buenaventura (Sadler 
] 994 227) The post was constmcted of cottonwood logs set upright m the ground The post 
enclosed about half an acre and was completed in 1846 (Sadler 1994 227) 

Ln July 1847, the Mormon pioneers (members of the Church of Jesus Christ of Latter day 
Saints, also known as Latter day Saints or LDS) under the direction of their President, Brigham 
Young entered the Salt Lake Valley By the following spring. Young sent a group of settlers 
under the direction of Captain James Brown to explore the Ogden area and purchase the fort 
from Goodyear (Daughters of Utah Pioneers [DUP] 1944 58, Roberts 1994 399) The settlers 
renamed the fort and the small settlement that soon grew up around it. Brown s Fort or 
Brownsville m honor of Captain Brown (Roberts 1994 399) During the spring of 1849 and 
1850, flood waters from the Weber River inundated the settlement Thus, in early 1850, the 
town's people moved the settlement to the east side of the river A new fort was constmcted at 
approximately 29th Street and Pacific Avenue (Terry 1988 99) The next year (1851) Henry G 
Sherwood officially surveyed the Ogden area and established a gridded town site, named Ogden 



in honor of Peter Skene Ogden of the Hudson s Bay Company (Roberts 1994 399) The new 
town was bounded on the north by 1st Street (now 21st Street), on the south by 9th Street (now 
29th Street) on the east by East Street (now Quincy Avenue), and on the west by Franklin (now 
Wall Avenue) (Terry 1988 87) 

Among the pnorities for the new town was the need for water, thus, a major task was 
undertaken to bring water from the Weber and Ogden Rivers to the homes and fields m and 
around the town In 1851 the settlers dug a number of small canals from the two nvers to irrigate 
the northern and western parts of Ogden The following year they began construction on a seven 
mile-long canal designed to bnng water from the Weber River to the lower (southern and central) 
portion of the community (Sadler and Roberts 1994 29) This canal, the Weber Canal, was 
completed in 1854 Ln addition, they constmcted a gristmill, a furniture mill, and a molasses mill 
along the canal to utilize the flowing water to turn the overshot mill wheels and helped establish 
Ogden as a permanent settlement (Sadler and Roberts 1994 30) 

Initial Expansion Period (1854 to 1868) 

A steady increase in the number of immigrants into Utah characterizes this period during 
which settlement and expansion of Ogden and the sunounding communities occuned The 
number of Mormon farmsteads substantially increased dunng this period The fertile fields and 
readily available water from the Weber and Ogden nvers, as well as the many mountain streams, 
were very attractive to the settlers amving from the east and overseas Ogden would steadily 
grow to become the second largest city in the Utah Temtory (Powell 1994 431 438) 

The 1850 census for Weber County, which consisted mainly of the Ogden area, was 
1,141 people (DUP 1944 84, Roberts and Sadler 1997 63) By 1860, the community of Ogden 
maintained a population of 1,463 residents (DUP 1944 98,116, Roylance 1982 420) 
Homesteads were largely strung out along available water resources, such as streams, rivers or 
near the head of a spnng Brigham Young, president of the LDS Church, envisioned Ogden 
becoming the headquarters for all Mormon settlements m the northern portion of the Utah 
Temtory (DUP 1944 77) Mormon town plans called for the populace to live in town and farm 
the outlaying areas In order to consolidate their resources and conform to other Mormon 
settlement patterns. Young encouraged many settlers to abandon their farmsteads in the 
sunounding areas and establish permanent homes and businesses withm Ogden City (DUP 
1944 77) Ln 1854, the areas north and northwest of the Ogden City town site were surveyed to 
establish definable farming plots This survey, which covered roughly six square miles, resulted 
in the creation of three new communities or districts (DUP 1944 79) These were Bingham 
Fort District (Lynne) to the north, Slaterville District to the north and west, and North Ogden 
District to the north of Slaterville At the same time, Ogden s northern boundary was shifted to 
two miles north of the Ogden River (DUP 1944 79) 



Despite this geographic expansion, the bulk of the area s population remained 
concentrated withm the town site boundanes selected by Brigham Young, primarily in the area 
south of 21st Street and west of Washington Boulevard (DUP 1944 77-79 Roberts and Sadler 
1985 65) A few homes were constmcted east of Spnng Street (now Adams Avenue) and south 
of what IS now 28th Street, however most of this area remained farmland 

During this period of Ogden s initial occupation, small bands of indigenous Shoshone 
Indians contmued to venture through the area While few incidents occuned between the Nattve 
Americans and the Mormon settlers, trouble did come in 1853 In July of that year. Chief "Walker 
and his followers started fighting the settlers in Utah, Juab, Sanpete, Millard, and Lron counties 
(DUP 1994 85) Although the fighting did not spread as far north as Weber County, it made the 
Mormon settlers nervous and they feared attacks from the local bands of Shoshone (DUP 
1944 85,281) Thus, the city council ordered the constmction of an earthen wall around the mam 
portion of the city (DUP 1944 85 Work Projects Administration 1940 32) The wall was to 
enclose the area from what is now Wall Avenue to Madison Avenue, andTrom 2i st Street to 28th 
Street Constmction began immediately along Wall Avenue Ln the end, only this portion of the 
enclosure was ever completed as the Shoshone never attacked the settlement and the Walker War 
came to an official end m May 1854 (DUP 1944 91 Tyler 1978 362) 

Railroad Era (1869 to 1889) 

The major event of this period was the anival of the Union Pacific Railroad (UP) in Utah 
and the joining of its rails with the Central Pacific Railroad (CP) at Promontory, Utah, on 
May 10, 1869 (Atheam 1971 98) The Union Pacific anived in Ogden the previous March, 
which had a major impact on the local economy and the sunounding areas (Bain 1999 618-19) 
By December 1869 Ogden became the junction and passenger transfer point for both the Central 
Pacific and Union Pacific (Klein 1987 422, Roberts and Sadler 1985 35) The completion of the 
transcontinental railroad provided the impetus for constmction of seven other railroads The 
Utah Central (UC) line was built between 1869 and 1870 to connect Salt Lake City to Ogden 
(Roberts and Sadler 1985 42) Then, between 1871 and 1878, the Utah Northern (UN) line was 
built lo connect Logan and Brigham City to Ogden (Roberts and Sadler 1985 44) Both of these 
lines further increased the importance of Ogden as a center for transportation, settlement, and 
commerce 

Ogden s selection as the junction for the railroads significantly changed the size and 
importance of Ogden City, as the two companies constmcted major railroad facilities and rail 
yards west of Wall Avenue at the west end of 25'*̂  Street The population rose from 1,463 
residents m 1860, to 3,127 residents in 1870, the year after the anival of the railroad (DUP 
1944 98 116, Roylance 1982 420) By 1880 this number had nsen to 6,069, and by 1890 it had 
more than doubled to 12,889 (DUP 1944 116, Peterson and Parson 2001 34, Roberts and Sadler 
1985 65) An increase in the number of residents was not the only impact the railroad had on the 
city s population Besides increasing its numbers it increased the population's diversity Before 



the amval of the railroad, most of Ogden City s residents were of northern European descent, 
primarily Bntish Islanders After the completion of the railroad, the city s ethnic make up was 
vastly different Most of the workers for the various railroads were of Italian, Greek, Chinese 
Japanese or African descent (Roberts and Sadler 1985 94 96) Many of these individuals, 
especially the Chinese workers, chose to remam in Ogden after constmction work was completed 
on the railroad, or while working for the railroad related industries in town While most of the 
Chinese settled in small communities on lower 25th Street and northward, a few lived to the 
south of that area The 1890 Sanbom maps of the Ogden area show that a few Chinese 
immigrants established small vegetable farms on unoccupied plots of land between Young Street 
(now Grant) and Mam Street (now Washington) near Healy Street (Sanbom Map Company 
1890) 

The amval of the railroads also affected mining in the state Prior to 1869, mining 
activity was limited to small scale operations where minerals could be reduced to a transportable 
and cost^fficient size Before-the railroads, the only method of transporting goods or products 
was by wagon over a relatively long distance and thus expensive Transporting large quantities 
of raw or concentrated ores was out of the question Thus, most mining during this period was 
limited to precious minerals such as gold and silver, which could be reduced to a transportable 
size that was economical to transport by wagon (Notarianni 1994 367 368) However, once the 
railroads extended their tracks into Utah and the mining regions of the state, it became possible 
to transport large amounts of concentrated ores to processing plants in the east The number of 
smelters and mills for producing concentrated ores grew dramatically m areas in and around 
mining districts including the Salt Lake Valley Rail spurs made it possible to move ore to 
smelters and mills in Midvale and Munay (Notarianni 1 994 368) The majonty of this ore had to 
pass through Ogden 

The foundation for business interests was firmly set with the establishment of a number 
of financial institutions in Ogden The beginnings of the Utah National Bank, which was 
organized in 1883 from several other banking institutions, started in 1873 The Deseret National 
Bank was organized in Salt Lake City in 1872 and opened a branch office in Ogden in 1881 The 
Ogden First National Bank began operations in 1882, as did the Ogden Savings Bank (Sadler and 
Roberts 2000 208) The Utah Loan and Tmst Company was organized in Ogden in 1888 (Sadler 
and Roberts 2000 209) The majority of these banking institutions were founded by local 
businessmen, who had a stake m the success of the businesses of Ogden This included men 
such David Eccles, David Perry, Matthew Browning Franklin S Richards, and Brigham H 
Goddard (Sadler and Roberts 2000 208-209) 

Ln addition, hundreds of travelers per week made their way into or through Ogden via the 
many passenger trains servicing the town New businesses, including hotels and restaurants, 
were established to accommodate these travelers Among the first hotels to be opened were the 
Ogden House, al the comer of 24th Street and Washington Boulevard, and the White House 
(later the Junction House), at the comer of 25th Street and Washington Boulevard (Roberts and 
Sadler 1985 73) These two establishments were opened m 1868 in anticipation of the railroad s 



completion Over the next several years, many other hotels were established including the Union 
Depot Hotel built in 1869, the Keeney House opened in 1870, and the Beardsley and City Hotels 
opened in the mid 1870s Hotel constmction continued into the 1880s with the completion of the 
famous Broom Hotel m 1883 (Roberts and Sadler 1985 73 75) 

Ogden was fast becoming more cosmopolitan during this period with the constmction of 
a sewer system in 1879 and other city services and utilities that soon followed (DUP 1944 494 
495) The first telephone was installed m the George A Lowe Company, a wagon and buggy 
shop, with a number of telephone services in operation by the following year (Sadler and Roberts 
2000 126) By 1883 these phone companies were consolidated into the Rocky Mountain 
Telephone Company (Sadler and Roberts 2000 126) The same year, the Ogden Street Railway 
Company was organized and incorporated on May 29 as a pnvate street trolley company (DUP 
1944 387 Sadler and Roberts 2000 126) Three mule-pulled trolleys began operations on June 
2 1884, and ran from 28'"' Street to Ogden River bndge on Washington, and from Washington 
to the railway depot on 24'̂  and 25"' streets (DUP 1944 387) In addition to a trolley system and 
telephones, the Ogden Electnc Light Company was incorporated on May 11, 1881, and began 
delivering service to customers in 1884 

Rise of Commercialism (1890 to 1914) 

The amval of the railroads in Ogden had a lasting effect upon the commercial and 
industrial growth of the area for several decades An increase in commercial development, 
warehousing food processing (canning), and the exportation of local products such as livestock 
and minerals characterized this period of Ogden s history During this time, the face of Ogden 
changed from wooden-frame buildings to brick and mortar structures Businesses also solidified 
from temporary commercial enterprises that relied on the initial amval and constmction of the 
railroads to trades and industries that invested m the economy and growth of Ogden 

The railroads and the economy, along with the goods and services they produced, 
conttnued to grow and expand during this period and as the railroad grew, so did its need for 
workers Ln 1890 the various railroads employed 2,094 workers By 1890 the number of railroad 
employees rose to 3,414, and it more than doubled to 8,199 employees in 1900 (Sadler and 
Roberts 2000 208) 

In addition to the railroad, another major industry was livestock Next to the railroads, 
the livestock industry became the second leading exporter (Sadler and Roberts 2000 208) Pnor 
to the railroad, the cattle and sheep industry represented small scale operations that were 
confined to village and town herds Cattle ranching, based solely on livestock, existed m Utah 
dunng the pre-railroad penod (Petersen 1994 333) By the 1880s the number of cattle and sheep 
began to increase In 1885 there were approximately 200,000 head of cattle in Utah Ten years 
later, the number had risen to 356,000 head Due to harsh weather that killed a number of 
animals and poor market prices the number of cattle remained constant through 1905 (Petersen 



1994 333) However between 1905 and 1910 the number began to rise, reaching 412,000 head 
in 1910 (Petersen 1994 333) Eight years later there were 505,000 head of cattle grazing on grass 
m Utah Sheep on the other hand fared better in Utah Ln 1885 there were about one million 
head of sheep That number grew to 1,500,000 m five years By 1900 there were approximately 
3,818,000 head of sheep, which leveled off to about 2,500,000 by 1915 

While the Utah herds and flocks multiplied, the railroad was shipping animals from the 
sunounding states including Wyoming, Idaho, and Nevada The shipment of these animals 
through Ogden yards soon made Ogden the center of the livestock industry By 1919, the Ogden 
Union Stockyards, which was constmcted in 1917 and located on the west side of the rail yards 
was shipping 3,000 to 7,000 animals per day (Sadler and Roberts 2000 213) As the hub for the 
industry, Ogden played host to the first Cattleman's Congress m 1892 (Sadler and Roberts 
2000 208) Ln 1918, the Ogden Livestock Show, a weekly livestock auction and competition that 
drew entnes from around the nation, was started at the yards (Roberts and Sadler 1985 140-141) 
The success of the livestock industry in the area lead to the Ogden Packing and Provision 
Company establishing operattons in 1901, which became the largest meat packing plant west of 
Omaha (Sadler and Roberts 2000 208) By 1914a second meat packing company was in 
operation (Sadler and Roberts 2000 213) 

Just as important as the livestock industry was the canning industry, which grew to be one 
of the largest employers in the Ogden area dunng this ttme Although a few small canning 
factories had been established in Ogden before the turn of the century full scale development of 
the industry did not begin until the early 1900s Food canning began in Ogden with the opening 
of the Colorado Utah Canning Company m 1886 (Sadler and Roberts 2000 212) After only a 
year of operations, the owners split and began a separate canning business In 1 890 the Utah 
Canning Company began by canning Piei ce s Pork and Beans (Sadler and Roberts 2000 212) 
Ln 1904 the company canned 45,000 cases of tomatoes Between 1890 and 1920, there were 24 
food canning companies (Sadler and Roberts 2000 213) In 1919 there were more than 46 
canneries scattered throughout Weber County (Roberts and Sadler 1985 88 89) 

Other industries were established in Ogden City around this time, providing jobs to local 
residents and strengthening the area s economy Some companies, such as the Sperry Flour Mi l l , 
opened after World War 1 By 1919 Ogden was one of the ten leading flour milling centers in the 
United States (Sadler and Roberts 2000 213) 

As noted, the onginal southem boundary of the Ogden town site, as laid out m the early 
1850s, was 28th Street (Ogden Histoncal Society 1938 6) Gradually, in the late 1800s this 
boundary moved south The explosive growth of the city's population created the need to expand 
the boundanes of Ogden City Ln 1889, with the population approaching 13,000 residents, the 
city council moved the southem boundary of Ogden City to 36th Street and the northern 
boundary 20 blocks to the north (Lrene Woodhouse, personal communication 1995 Roberts and 
Sadler 1985 59) They also moved the eastern boundary of the city to include the land extending 
to the foothills At this time they renamed many city streets 
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The expansion of the city caused other changes as well Around this time, a citywide 
sewer system was established to help with the growing sanitation problem created by the 
community s rapid growth The city s first sewer, a subtenanean stmcture built around 1879, 
only serviced the area from Washington and 25th Street northward one block and then west to a 
point below Wall Avenue (DUP 1944 494) In November 1886, a proposal for a citywide sewer 
was submitted to the City Commissioners by City Engineer Joseph M Tracy and A F Parker, a 
consulting engineer (DUP 1944 495) It wasn t until sometime in 1888 that funding was 
obtained for the project and constmction work commenced Public utilities were also beginning 
to establish themselves In 1893 the Pioneer Electric Power Company was organized and began 
construction on a power system that included a temporary dam m Wheeler Canyon, which was 
finished in 1896 (Sadler and Roberts 2000 211) A permanent dam was constmcted across the 
Ogden River in Ogden Canyon at Pineview The project was completed in 1897, and the 
company was sold to the Utah Power and Light Company in August of that same year (Sadler 
and Roberts 2000 211) 

Industrial Development Penod (1915 lo 1929) 

This period is marked by changes m technology that affect the manufacturing industry 
and the agncultural business The discovery of new inventions lead to advances in technology 
that would radically alter both manufacturing as well as society as a whole The inventions and 
scientific discoveries from the last century were slow to develop and have an effect The most 
significant of these technological advances was the power generator and the ability to use it to 
produce large amounts of inexpensive electrical power This new source of energy allowed 
manufactures to increase the size of heavy machinery and the assembly line needed to begin to 
mass produce goods These goods, which included the automobile, the radio vacuum cleaner, 
the washing machine, the electric iron, refrigerator, and other modem conveniences, would 
change the face of society This same electricity that was used to power heavy industrial 
machinery was used in individual households to power appliances that freed the housewife from 
mundane tasks This change had been foreshadowed by the carming industry of the last penod 

Ln 1915 the economy in Ogden was still strong with the railroads, livestock trading, food 
canning and meat packing plants supplying much of the employment War m Europe had 
commenced the year before with the assassination of the Austrian Crown Prince Franz Ferdinand 
at Sarajevo by a Serbian Nationalist The United States remained neutral during the first part of 
the war and was able to carry on trade with most other nations including those at war However, 
the American public was slowly beginning to side with the Allied Nations of Great Britain, 
France, Russia, and Belgium On Apnl 6, 1917, the United Slates declared war on Germany and 
her allies after the sinking of the Lusuania, which killed a number of Amencan citizens Many 
Ogden residents joined the military and served overseas in France and Belgium During the war, 
raw materials and food products were badly needed in Europe and on the front Ogden canneries, 
meat packing plants, and railroads became busier than ever before It was important to keep 
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perishable goods cold on their long trips to other processing areas To meet this need, the 
railroads constmcted an icing plant in Ogden that could produce 400 tons of ice daily and service 
272 box cars an hour (Sadler and Roberts 2000 243) 

While the United States had enormous resources and manpower al hand, the nations after 
four years of war were not so fortunate The First World War came to an end 18 months after the 
US entered the war on November 11, 1918 Ogden s economy continued to do well followmg 
the war, however, it did not lasl long By 1920, a down turn in economic conditions reached 
Ogden and Utah Wheat pnces, which had been $3 50 a bushel in 1918, dropped in 1921 to 
$0 98 a bushel (Sadler and Roberts 2000 219) In 1919 the shipment of minerals, which had 
increased 54 percent over the previous years, fell the following year to almost nothing (Sadler 
and Roberts 2000 219) While mineral and agriculture were slow to rebound, the rest of society 
had entered the so called Roaring Twenties and a period of economic prosperity 

This period of prosperity was made possible through the sales of new-products and new 
marketing techniques, which enticed the consumer to buy higher priced products on the 
installment plan or easy payment plan (Allen 1931 140) This plan or program made goods 

and services more affordable and attractive lo the consumer, which spuned the economy during 
this period The automobile became the new prefened mode of transportation and helped lo 
stimulate the creation of new industries m the form of tourism, motels, gas stations, repair shops, 
car show rooms, and fast food stands (Allen 1931 136) Between 1919 and 1929, the number of 
passenger cars in the United States rose from 6,771 000 to 23 121,000 (Allen 1931 136) 

Household electrical appliances also made a major impact upon American culture at the 
same ttme as did the radio Radio broadcasting in the United States commenced in the fall of 
1920 (Allen 1931 137) The radio broadcasts consisted of only music, but by 1922 the new 
industry was beginning quickly lo develop into a medium that would change how society looked 
at the world (Allen 1931 137) News was added to the schedule of programs, as was radio 
dramas, comedies, and other entertainment Advertising also became an important part of the 
radio broadcasts, sponsoring operas, symphonies, and other programs (Allen 1931 137) The 
success of radio can be measured in the amount of money spent on radio sets and equipment 
Ogden s first radio station, KDZL, was licensed to the Rocky Mountain Radio Corporation and 
went on the air m June 1922 (Larson and Avery 1994 56) This station was followed by KFCP in 
Febmary 1923 and over the next two years by KFUR and KFWA (Larson and Avery 1994 56) 
KFUR, now KLO, was the only one of these stations to survive the Great Depression (Larson and 
Avery 1994 56) 

With the ending of World War 1, a major change was made to the Constitution of the 
United Stales with the passing of the 18"' Amendment On January 29, 1919, the 18"' 
Amendment lo the Constitution was passed and signed into law, which made it illegal to 
manufacture, sell, or transport alcoholic beverages in the United States (Kelly et al 1991 A28) 
Although the majonty of Americans appear to have backed this law, a good many people 
opposed it This prompted many of these individuals to disobey the new law and either smuggle 
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the illegal liquor into the country or manufacture of their own These activities lead to the 
operation of underground establishments known as speakeasies In Ogden a number of 
speakeasies were located in basements or in tunnels that ran beneath the sidewalks of 25"" 
Street (Buchla and Gunister 2001 1,3A) Twenty fifth street, which already had a reputation of 
wild and illegal activity, became worse Despite the problems that illegal alcohol brought. 
Prohibition remained m affect until December 5, 1933, when the 21" Amendment was passed 
that repealed the 1 8"' Amendment, making the manufactunng and sale of liquor legal again 
(Kelly etal 1991 A30) 

Ogden grew with the prospenty that the nation enjoyed The population in the city grew 
from 33,804 people in 1920 to 40,272 people m 1930 (Powell 1994 437) The businesses along 
25'*' Street do not appear to have changed much physically during this period The majority of 
changes appears lo be the expansion of businesses along Washington Avenue The success and 
prosperity of these businesses are visible in the larger and taller busmess buildings of the period 
The new larger stmctures contained office space rather than space for manufactunng, which was 
now taking place farther from the center of town The busmess district, which had been growing 
throughout the earlier penods, was now al build out' with the center located at 25"' and 
Washington The financial heart was along Washington while the night life was located along 
25'" Street 

The Depression Era (1930 to 1941) 

The impact of the stock market crash on the economy of Ogden City marks this period 
The loss of jobs, the closures of many businesses, and a sharp decline in expansion are the 
hallmarks of the period This era is also characterized by the constmction of several new 
buildings This constmction was the result of government sponsored public works projects 
designed to provide some fiscal relief from the vagaries of the Great Depression Besides the 
Railroad Era the penod of largest growth for Ogden and adjacent municipalities was during the 
1920s and, especially, the 1930s Though economic problems occuned in Ogden dunng this 
period because of the Great Depression, it was also a lime of expansion for the community 

The stock market crash of October 29, 1929, brought a rapid halt to the benefits of a 
strong agricultural and industrial economy being enjoyed by Ogdenites at the end of the 1920s 
As a whole, Utah was one of the slates most affected by the Great Depression By 1933, Utah s 
unemployment rate soared to 35 8 percent, fourth highest in the nation (McCormick 1995 136) 
Roughly 32 percent of the state s population was receiving part or all of their resources from 
government relief funds, and 32 of the state s 105 banks had failed, including the Ogden State 
and Pingree National banks (Roberts and Sadler 1985 121 125) 

At the ttme of the Great Depression, the economy of Ogden City was largely dependent 
on the agriculture (livestock and canning included) and railroad industries As the value of 
agricultural products plunged, residents began to suffer hardships The railroad companies could 
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no longer afford to ship locally produced goods to outside markets As a result, not only did the 
farmers, ranchers, and cannery workers have no outlet for their products, but also the railroad 
companies began laying off their own workers Several canning factories and many other local 
business, closed down during the Depression Some reopened during or after World War II, but 
many others never did 

In an attempt to boost the economy by providing employment to local residents, many 
agencies, both private charity and government sponsored, developed public works projects in the 
mid 1930s Federal programs such as the Civilian Conservation Corps (CCC), the Federal 
Emergency Relief Administration (FERA), the National Youth Administration (NYA), the 
Public Works Administration (PWA) and the Works Progress Administration (WPA) provided 
employment and assistance to Ogdenites Through the CCC, they constmcted recreational 
campsites and new roads in Ogden Canyon and up to Monte Cristo, and they established the 
Ogden Bird Refuge (Roberts and Sadler 1985 126) However, it was the PWA that had perhaps 
the greatest impact on the Ogden area Dunng their employment with the PWA, local workers 
constmcted the U S Forest Service building at 25th Street and Adams Avenue, the Ogden City 
Municipal Building at 25th Street and Washington Boulevard, and Ogden High School just north 
of 30th Street on Hanison Boulevard Relief programs such as these helped Ogdenites through 
the Great Depression until the activities of World War D provided a permanent economic 
recovery 

World War II (1942 to 1947) 

The establishment of several government installations marks this period in and around the 
Ogden area in preparation for World War E and by the war years themselves The establishment 
of these facilities provided new jobs for thousands of Ogdenites left unemployed by the Great 
Depression During this time, the number of new houses in the area increased as employment 
opportunities arose 

As tension overseas began to grow, the United States began to prepare for what would be 
an inevitable result, war While war is not a fortunate event, the coming of World War 11 did 
serve to pull the nation and Ogden City out of the stranglehold of the Great Depression Ln 
preparation for the war, several new military installations were built or expanded in the Ogden 
area during this lime, including the Utah General Depot (later the Defense Depot Ogden), the 
Ogden Arsenal (onginally built m 1920), and Hill Material Air Base (now Hill Air Force Base) 

Although m north Davis County, Hill Material Air Base became one of the largest 
employers for Ogdenites both during and after its constmction Opened in 1939, the WPA 
constructed the base (Roberts and Sadler 1985 130) By 1943, the base employed roughly 22,000 
people, many of them women, doing sheet metal work, welding, or aircraft repair 
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Located west of Wall Avenue and north of 12th Street, the Utah General Depot was 
opened as a military warehousing facility in 1940 (Roberts and Sadler 1985 130) The depot 
eventually became the largest quartermasters depot in the United States By 1943, more than 
7,700 local civilian personnel were employed at the facility 

International Penod (1948 to I960) 

Initial rapid residential growth in Ogden marks the postwar period, followed by a slow 
decline within the cunent project area Government related or government run facilities remain 
among the area s largest employers 

Federal employment continued to play an important role in the economy of the Ogden 
area throughout the mid 1950s I he establishment of an IRS district office, the Western Lntemal 
Revenue Center, at the Defense Depot in late 1956 provided jobsTor moreihan^60 local 
residents By 1970, the workload of the center had outgrown the confines of that building at the 
Depot A new building complex was constructed to the west of the old one (at 12th West and 
12th South), and housed nearly 4 000 workers Rapid growth in both the residential and 
commercial sectors has marked the Post War period m Ogden, as a whole As major industries, 
such as Thiokol Corporation (manufacturer of rocket motors), Kimberly Clark, Iomega, and 
Morton Lntemational continue to locate in or near Ogden the area attracts more residents 

Ogden s population increase can be seen in the creation of new subdivisions throughout 
the city However within the current project area, only one subdivision, the Crouch Subdivision 
(started in 1957), can be definitively attributed to the Post War Period (Weber County Recorder 
n d ) Ln fact, very little growth has occuned withm the cunent project area since the close of 
World War D, and, to some extent, the neighborhoods within this area have been m decline 
While new subdivisions are being created m vacant areas of the east bench and m sunounding 
suburbs and communities. Wall Avenue from 26"' to 36"' is gradually being taken over by 
industrial and commercial development, as well as car dealerships 

METHODOLOGY 

An intensive cultural resource inventory was earned out for the landfill near Little 
Mountain The project area was inventoried in parallel transects spaced no more than 15 meters 
apart to cover a total of 112 acres of private land The boundaries of the survey area were 
established using a differentially conectable trimble GeoXT device in combination with existing 
landmarks and aerial photographs 
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RESULTS 

A cultural resource inventory was earned out for a portion of Little Mountain Landfill 
The inventory resulted in the identificatton of one historic campsite, 42WB445, and one rock 
quarry, 42WB446 (Figure 2) Due to their proximity to the Lucm Cutoff, as well as datable 
artifacts found at the campsite, it is highly likely that these two sites are related to the 
constmction of the cutoff Site 42WB445 is an historic campsite with eight depressions (FI 
through F8) and a surficial scatter of aqua and amethyst glass, porcelain, brick fragments, and tin 
can fragments Site 42WB446 is an abandoned rock quarry that has filled with water 

Sjte42WB445 

This site IS located on a 1 to 2 degree slope on the southeast side of LittleTvlountain The 
site consists of a historic campsite mcludmg eight depressions (FI 8), most likely dugout 
structures for a railroad construction camp The depressions are located on top of a ridge with a 
sharp 30 to 40 ft drop off to the south The possible dugouts vary in size from 16 by 12 ft and 5 
by 6 ft and were all dug back into the low south-facing slope Depressions 1 and 2 have rocks 
and boulders reinforcing the downslope berm There is no apparent pattern to these rocks 
Depressions 3 7 are located south of Depression 1 and 2 and are constmcted adjacent to one 
another on the edge of the steep drop off Each of these five dugouts shares a berm wall with the 
next dugout These berms measure 9 to 15 ft wide Depression 8 is a shallow depression 
measunng 14 by 14 ft with what appears to be an entryway on the southeast side Dugouts range 
m depth between 8 in and 2 ft Historic artifacts were observed sparsely scattered throughout the 
site and include aqua and amethyst glass, porcelain fragments firebnck fragments metal 
fragments, a single fragment of opalized clear glass, a few small pieces of cut bone, and 
numerous fragments of deteriorated tm cans A modem fencelme and road mn in an east-west 
direction, just north of the site and may have destroyed additional features or artifacts however, 
no evidence of this is cunently visible Additionally, the site has been impacted by modem 
recreational use evidenced by shotgun shells and modem trash 

It appears that these features and artifacts are part of a railroad constmction camp related 
to constmction of the Lucm Cutoff ca 1902-1904, for the Southem Pacific Transportation 
Company's mainline from Ogden to San Francisco The Lucin Cutoff, constmcted largely by the 
Utah Constmction Company, began in 1902 and worker campsites and a shipyard were known to 
have been located in the Little Mountain area (Peterson 2001 48-59) When the Lucin Cutoff 
was constmcted across Great Salt Lake, the original transcontinental railroad route around 
Promontory Summit was abandoned as the main line The historic trestle earned trains across 
the lake into the early 1960s when the modem earthen dike that is still in use today replaced it 
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Site 42WB446 

This site, located on the southeast base of Little Mountain, is an abandoned materials 
quarry The site is likely associated with the constmction of the Lucm Cutoff, ca 1902 1904, a 
railroad that spanned the Great Salt Lake According to historic records, stone and fill from 
Little Mountain provided material for the railroad grade and accompanying dike (Peterson 
2001 48 59) The quarry and its associated access road are cunently abandoned, as indicated by 
vegetation overgrowth and stagnant water pooling in the quarry Artifacts associated with this 
site include a surficial scatter of aqua and brown bottle glass fragments, deteriorated tin can 
fragments, and modem trash No additional artifacts or features were noted at this site 

RECOMMENDATIONS 

An intensive cultural resource inventory was earned out for the Little Mountain Landfill 
Two new cultural resource sites (42WB445 and 42WB446 ) were located dunng this inventory 
Following are the criteria followed m determining the eligibility of properties as set forth in 
36CFR 60 4 

The quality of significance m American history, architecture archaeology, and culture 
IS present in districts, sites, buildings, stmctures, and objects that possess integrity of 
location, design, setting, materials, workmanship, feelmg, and association, and 

(A) that are associated with events that have made a significant contribution to the 
broad patterns of our history, or 

(B) that are associated with the lives of persons significant m our past or 

(C) that embody the distinctive characteristics of a type, period or method of 
constmction or that represent the work of a master, or that possess high artistic values, 
or that represent a significant and distinguishable entity whose components may lack 
individual distinction, or 

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

Site 42WB445 

This site IS associated with the Lucin Cutoff constmcted across Great Salt Lake between 
1902-1904, a significant event in the history of railroads in the United States Campsites such as 



this are expected along historic railroads as a result of the large workforce required for 
constmction Although the site is disturbed subsurface features may be present and have the 
potential to provide further information in the understanding of worker constmction camps along 
the Lucm Cutoff Additionally, the Lucin Cutoff constmction and related sites are associated 
with events (transcontinental transportation) that have made a significant contribution to the 
broad patterns of history As such, the site is recommended eligible to the NRHP under criteria 
A and D 

Site 42WB446 

This site IS associated with the Lucm Cutoff constmcted across Great Salt Lake between 
1902 1904, a significant event in the history of railroads in the United States Quames, such as 
this, are expected near the Lucin Cutoff since fill was required to complete the railroad through 
this area Additionally, the Lucm Cutoff constmction and related stteŝ are associated with events 
(transcontinental transportation) that have made a significant contribution to the broad pattems of 
history As such the site is recommended eligible to the NRHP under criteria A 

The lailroad constmction camp (42WB445) and the railroad quarry (42WB446) have 
been recommended eligible to the NRHP Both sites are located on the northwestem periphery 
of the project area, and can easily be avoided by landfill activities Sagebmsh recommends that 
these sites be avoided during constmction and use of the landfill area 

This investigation was conducted with techniques that are considered to be adequate for 
evaluating cultural resources that are available for visual inspection and could be adversely 
affected by the proposed project Based on the above-mentioned avoidance, cultural resource 
clearance is recommended for the cunent project However, should such resources be discovered 
during constmction a report should be made immediately to the State Archaeologist at the Utah 
State Historic Preservation Office, Salt Lake City, Utah 
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EXHIBIT D 

Property Owner 
Notification Letters -

Original Permit Application 
January 2009 



mmi mm 
Gary Laird 
Director Januaiy 15, 2009 

Kellie Cragun 
Office Manager 

Counteipoint Construction Company, Inc 
1598 Noith Hill Fill Road Ste A 
La>'ton, Utah 84041 

Re Webei County Constioicfion and Demohfion Landfill Pennit 

To Whom it May Concern 

Notice IS heieby given that Weber County intends to apply with the Utah Division of 
Solid and Hazaidous Waste foi a pennit to own and opeiate a Class Ivb Landfill 
Facility within the northwest i/4 of Secfion 19, Township 6 north. Range 3 West, 
Salt Lake Base & Meiidian The pioperty is located withm unmcorpoiated Webei 
County Utah appioximately 10 miles west of Maniott Slateiville along highway 
39 (tuins into 900 South) as shown m the attached figuie 

The Utah Division of Solid and Hazaidous Waste may be contacted to leview and 
comment on theperaiit applicafion 

Gaj /C Land 
Webei County Diiectoi of Solid Waste 

867 West Wilson I j ne 

Ogden Utah 84401 

Administration (801)399 8806 

Disposal Operations (801) 399 8538 

FAX (801) 399 8807 
Pfinied on recycled papei 



M R COUNTY 

Gary Laird 
Director 

Scotl Walker Habi1a1 Manager Januaiy 15 2009 
Kellie Cragun DlVISIOH Of W l l d l l t e R e S O U r C B S 

Office Manager 515 East 5300 Soulhi 
Ogden Utah 84405 

Re Weber County Construction and Demolition Landtill Pernnit 

Dear Mi Walker 

Notice IS hereby given that Weber Count/ intends to apply with the Utah Division of Solid 
and Hazardous Waste tor a pernnit to own and operate a Class IVb Landtill Facilif/ v îthin 
the northwest % ot Section 19 Township 6 North Range 3 West Salt Lake Base & 
Meridian The property is located within unincorporated Weber County Utah 
approximately 10 miles west of Marriott Slaterville along highway 39 (turns into 900 
South) at 10485 West 900 South as shown in the attached figure 

The Utah Division of Solid and Hazardous Waste may be contacted to review and 
comment on the permit application 

Sincerely 

/ 

Gary (2 Loird 
Weber County Director of Solid Waste 

867 West Wilson Lane 

Ogden Utah 84401 

Administration (801)399 8806 

Disposal Operations (801)399 8538 '^^^ 
Primed on recycled paper 

FAX (801) 399 8807 



mim COUNTY 

Gary Laird 
Diiectot 

Westinghouse Electnc Company LLC 
^ „ ^ 1330 Beulah Rood 
Kellie Cragun 

Office Manager Pittsburg Pennsylvania 15235 

January 15 2009 

Re Weber Count/ Construction and Demolition Landfill Permit 

To Whom It May Concern 

Notice IS hereby given that Weber County intends to apply with the Utah Division of Solid 
and Hazardous Waste for a permit to own and operate a Class IVb Landfill Facility v îthin 
the northwest % ot Section 19 Township 6 North Range 3 West Salt Lake Base & 
Meridian The property is located within unincorporoled Weber County Utah 
approximately 10 miles west of Marriott Slaterville along highway 39 (turns into 900 
South) at 10485 West 900 South as shown in the attached figure 

The Utah Division of Solid and Hazardous Waste may be contacted to review and 
comment on the permit application 

Sincerely 

Gar fC Laird 
Weber County Director of Solid Waste 

867 West Wilson Lane 

Ogden Utah 84401 

Administration (801)399 8806 

Disposal Operations (801) 399 8538 

FAX (801) 399 8807 
PrnieC on recycled paper 



mmi COUNTY 

Gary Laird 
Director 

Tim Stone AlCP 
Hill Air Force Base Community Planner 

January 15 2009 

Kellie Cragun 
Office Manager 7 5 C E G / C E P P 

7302 Wardleigh Rood 
HillAFB Utah 84056 5016 

Re Weber County Construction and Demolition Landfill Permit 

Dear Mr Stone 

Notice IS hereby given that Weber County intends to apply with the Utah Division of Solid 
and Hazardous Waste for o permit to own and operate a Class IVb Landfill Facility within 
the northwest % of Section 19 Township 6 North Range 3 West Salt Lake Base & 
Meridian The property is located within unincorporated Weber County Utah 
approximately 10 miles west of Marriott Slaterville along highway 39 (turns into 900 
South] at 10485 West 900 South as shown in the attached figure 

The Utah Division of Solid and Hazardous Waste may be contacted to review and 
comment on the permit application 

Sincerely 

0' 

GoryC Laird 
Weber County Director of Solid Waste 

867 West Wilson Lane 

Ogden Utah 84401 

Administration (801) 399 8806 

Disposal Operations (801)399 8538 

FAX (801) 399 8807 
Pr n iea on recycled paper 



mum COUNTY 
lM.\TI!l)l,\F(ISilLlllVIM(l̂  

Gary Laird 
Director 

Union Pacific Railrood 
1400 Douglas Street 

Kellie cragun Qmoho Nebrosko 68179 

January 15 2009 

Office Manager 

Re Weber County Construction and Demolition Landfill Permit 

To Whom It May Concern 

Notice is hereby given that Weber County intends to apply with the Utah Division of Solid 
and Hazardous Waste tor a permit to own and operate a Class IVb Landfill Facility within 
the northwest % of Section 19 Township 6 North Range 3 West Salt Lake Base & 
Meridian The propert/ is located within unincorporated Weber County Utah 
approximately 10 miles west of Marriott Slaterville along highway 39 (turns into 900 
South) at 10485 West 900 South as shown in the attached figure 

The Utah Division of Solid and Hazardous Waste may be contacted to review and 
comment on the permit application 

Sincerely 

2" •c 
GaryjC Laird 
Weber County Director of Solid Waste 

867 West Wilson Lane 

Ogden Utah 84401 

Administration (801)399 8806 

Disposal Operations (801)399 8538 

FAX' (801) 399 8807 
Printed on recycled paper 



mum COUNTY 
lW!>TEIllM'OSiiLI)IVIM0̂' 

Gary Laird 
Director 

Powder Mountain Group Holdings LLC 
57 West 200 South 

OffiJe Manager S o l t L o k O C i t y U t O h 8 4 1 1 1 

January 15 2009 

Re Weber County Construction and Demolition Landfill Permit 

To Whom It May Concern 

Notice IS hereby given that Weber Counf/ intends to apply with the Utah Division of Solid 
and Hazardous Waste for a permit to own and operate a Class IVb Landfill Facilif/ within 
the northwest VA of Section 19 Township 6 North Range 3 West Salt Lake Base & 
Meridian The property is located within unincorporated Weber County Utah 
approximately 10 miles west of Marriott Slaterville along highway 39 (turns into 900 
South) at 10485 West 900 South as shown in the attached figure 

The Utah Division of Solid and Hazardous Waste may be contacted to review and 
comment on the permit application 

Sincerely 

Gary^ Laird 
Weber County Director of Solid Waste 

867 West Wilson Lane 

Ogden Utah 84401 

Administration (801) 399 8806 

Disposal Operations (801)399 8538 

FAX (801) 399 8807 
Pr nied o n recycled paper 



mium COUNTY 
ffA^Tlil)l^r()^ALl)ll'lMO^' 

Gary Laird 
Director 

Joseph M Colosimo 
367 E 11800 S 

Kellie Cragun 
Office Manager Draper Utoh 84094 

January 15 2009 

Re Weber County Construction and Demolition Landfill Permit 

Dear Property Owner 

Notice IS hereby given that Weber County intends to apply with the Utah Division of Solid 
and Hazardous Waste for a permit to own and operate a Class IVb Landfill Facility within 
the northwest % of Section 19 Township 6 North Range 3 West Salt Lake Base & 
Meridian The property is located within unincorporated Weber County Utah 
approximately 10 miles west of Marriott Slaterville along highway 39 (turns into 900 
South) at 10485 West 900 South as shown in the attached figure 

The Utah Division of Solid and Hazaidous Waste may be contacted to review and 
comment on the permit application 

Sincerely 

GaryC Loird 
Weber Counf/ Director of Solid Waste 

867 West Wilson Lane 

Ogden Utah 84401 

Administration (801)399 8806 

Disposal Operations (801) 399 8538 

FAX (801) 399 8807 
Primed on rec '̂cJecJ paper 



mum COUNTY 
lMSTtliMmiLI)IVIMOi\ 

Gary Laird 
Director 

Bible Broadcasting Network lnc 
8030 Arrowridge Blvd 

offic!Manager Charlotte Notth Carolino 28273 

January 15 2009 

Re Weber County Construction and Demolition Landfill Permit 

Dear Property Owner 

Notice is hereby given thai Weber County intends to apply with the Utah Division of Solid 
and Hazardous Waste tor a permit to own and operate a Class IVb Landfill Facility within 
the northwest % of Section 19 Township 6 North Range 3 West Salt Lake Base & 
Meridian The property is located within unincorporated Weber County Utah 
approximately 10 miles west of Momott Slaterville along highway 39 (turns into 900 
South) at 10485 West 900 South as shown in the attached figure 

The Utah Division ot Solid and Hazardous Waste may be contacted to review and 
comment on the permit application 

Sincerely 

G a r / C Laird 
Weber County Director of Solid V/aste 

867 West Wilson Lane 

Ogden Utah 84401 

Administration (801| 399 8806 

Disposal Operations (801) 399 8538 

FAX (801) 399 8807 
Printed on recycled paper 



mum COUNTY 
l'il!̂ Ttl)IM'()\,\Ll)n'ISIOIi 

Gary Laird 
Director 

Utah Deportment of Transportation 
4501 South 2700 West 

o * S e r Mail Stop 141200 

January 15 2009 

Salt Lake City Utah 84114 1200 

Re Weber Counf/ Construction and Demolition Landfill Permit 

To Whom It May Concern 

Notice IS hereby given that Weber Count/ intends to apply with the Utah Division of Solid 
and Hazardous Waste for o permit to own and operate o Class IVb Landfill Facility within 
the northwest Vi of Section 19 Township 6 North Range 3 West Salt Lake Base & 
Meridian The property is located within unincorporated Weber County Utah 
approximately 10 miles west of Marriott Slaterville along highway 39 (turns into 900 
South) at 10485 West 900 South as shown in the attached figure 

The Utah Division ot Solid and Hazardous Waste may be contacted to review and 
comment on the permit application 

Sincerely 

G a ^ C Laird 
Weber Count/ Director of Solid Waste 

867 West Wilson Lane 

Ogden Utah 84401 

Administration (801) 399 8806 

Disposal Operations (801) 399 8538 

FAX (801) 399 8807 

ax 
Printed on recycled paper 



LEGEND 

Property Boundary 

Property Owners 

SCALE 

N 

A 1,000 
• Feet 

Uni»»a S(aN« of America 
\J5 Ait Fofc« •ftolning Site 
F^rcel 0 10-051'0004 

State of Utah 
ftarcel* 10-055-0001 

- Stole fJood Commiwtoft 
Pa rce l * 10-039-0006 

WesiinghouM Eiecfrfc Company LLC 
ftjtcel* 10-039-0004 

Bible Broadcasflr^g 
NelwofV, he. 
ftifcel # 10-040-0011 

state of Utah 
Parcel # 10-027-0001 

Westinghouse Elec*ft'COTT>pany LLC 
ftircel # 10-039-0004 

" Weber County 
Parcel * 10-039-0003 

Joseph m Colosimo 
tarcel 4 10-040-0010 

PROPOSED 
LANDFILL SITE 

Cwjnterpolnl Conjtruohon Compony 
Parcel # UrOtnown 

- Southern Pacific Compcmy 
Union Pacific (?aiIroad 
Paro^ # 10-040-0CH)5 

Ftowder Mountain Group HokJingi LLC 
FtafCet # 10-040-0006 

ftowder Mountain Group Moldings LLC 
Porcel# 10-040-0009 

Weber County WEBER COUNTY PROPOSED C & D LANDFILL LOCATION 
PUBLIC NOTIFICATION 
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EXHIBIT E 

U. S. Army Corps of Engineers 
Wetlands Determination 

Documents 



DEPARTMENT OF THE ARMY 
SACRAMENTO DISTRICT CORPS OF ENGINEERS 

1325 JSTREET 
SACRAMENTO CA 95814 2922 

REPLY TO 
ATTENTION OF 

March 18, 2009 

Regulatory Division (SPK-2008-867) 

Randy Moulding m ^ S ^ W ^ m ^ T ^ 
Mouldmg and Sons Sand and Gravel m f ^ ^ -
910 West 21='Street jyĵ R 2 3 2009 
Ogden, Utah 84401-5600 

Dear Mr Moulding 

We are responding to your consultant's request for an approved jurisdictional 
determination for the Little Mountain Property This approximately 114-acre site is located m 
Section 19, Township 6 North, Range 3 West, Salt Lake Base and Meridian, centered on 
Latitude 41 24775 North, Longitude 112 222788 West, west of Ogden, Weber County, Utah 

The 114-acre site has approximately 31 73 acres of wetlands as depicted on the enclosed 
Figure 2 of the Moulding & Son s Little Mountain Property Wetland Delineation Report 
prepared by Paul West These wetlands are intrastate isolated wetlands with no apparent 
interstate or foreign commerce connection or any connection to any other regulated water of the 
United States As such, waters on this site are not currently regulated by the Corps of Engineers 
This disclaimer of jurisdiction is only for Section 404 of the Federal Clean Water Act Other 
Federal, State, and local laws may apply to your activities 

This verification is valid for five years from the date of this letter, unless new information 
warrants revision of the determmation before the expiration date This letter contains an 
approved jurisdictional determination for your subject site If you object to this determination, 
you may request an administrative appeal under Corps regulations at 33 CFR Part 331 

A combined Notification of Appeal Process fact sheet and Request for Appeal form is 
enclosed If you request to appeal this determination you must submit a completed Request For 
Appeal form to the South Pacific Division Office at the following address Administrative 
Appeal Review Officer, Army Corps of Engineers, South Pacific Division, CESPD-PDS-O, 
1455 Market Street, San Francisco, California 94103-1399, Telephone 415-503-6574, FAX 
415-503-6646 

In order for an appeal request to be accepted by the Corps, the Corps must determine that 
it IS complete, that it meets the criteria for appeal under 33 CFR Part 331 5, and that it has been 
received by the Division Office within 60 days of the date of the Notification of Appeal Process 
fact sheet Should you decide to submit a Request for Appeal form, it must be received at the 
above address by 60 days from the date of this letter It is not necessary to submit an appeal 
request form to the Division Office if you do not object to the determination in this letter 



-2 

You should provide a copy of this letter and notice to all other affected parties, including 
any individual who has an identifiable and substantial legal interest in the property 

This determination has been conducted to identify the limits of Corps of Engineers' Clean 
Water Act jurisdiction for the particular site identified in this request This determination may 
not be valid for the wetland conservation provisions of the Food Security Act of 1985 If you or 
your tenant are USDA program participants, or anticipate participation in USDA programs, you 
should request a certified wetland determination from the local office of the Natural Resources 
Conservation Service, prior to starting work 

We appreciate your feedback At your earliest convenience, please complete our 
customer survey at http //www spk usace army mil/customer jsurvey html Your passcode is 
"conigliaro " 

If you have any questions, please contact Richard Gebhart, Bountiful Regulatory Office, 533 W 
2600 South, Suite 150, Bountiful, Utah 84010-7714, email nchard a gebhart&ysace army mil, or 
telephone 801 295-8380 x16 

Jason Gipson 
Chief, Nevada-Utah Branch 

Enclosure 

Copy Furnished with Enclosure 

Gordon Jones, Hansen, Allen, and Luce, Inc , 6771 S 900 East, Salt Lake City UT 84047-1436 
Paul West, 2478 W Long Meadow Dr, West Jordan UT 84084-5805 





H f l U Q F l ^ SALT LAKE AREA OFFICE 
• • ^ j S r Y ^ ' J ' 6771 SOUTH 900 EAST 

f l L L t l l MIDVALE UTAH 84047 

& | 1 1 1 * 1 : PHONE (801)566 5599 

H - U t ^ E i r t C FAX (80 I) 566 5581 
E N G I N E E R S \vww honsena l leniuce com 

Utah Departmeni of Environmental Quality March 23 2009 
Division of Solid and Hazardous Waste 
288 North 1460 West 
P O Box 144880 
Salt Lake City Utah 84114 4880 

RE Weber County C&D Landfill Permil Application 
Comments regarding Wetland Definitions and Issues 

Gentlemen 

A wetland delineation was completed by a wetland biologist (between mid April and mid May 
2008) on the property proposed for the Weber Count/ C&D landfill located immediolely south of 
Little Mountain in Weber County in the Northwest Quarter Section 19 Township 6 North Range 
3 West Son Lake Base and Meridian Information from the wetland delineation work was 
subsequently submitted to the Army Corps ot Engineers to determine whether or not the 
delineated sites on the property are regulated under Section 404 of the Clean Water Act 

A letter from the Corps of Engineers dated March 18 2009 is provided Exhibit E of the permit 
application determining the wetlands delineated on the property as non jurisdictional or 
otherwise not regulaled by the Corps of Engineers under Section 404 of the Federal Clean Water 
Act Concurrence lo the Corps of Engineers determination was provided by the U S EPA prior to 
receiving their letter A figure prepared by a wetland biologist was included with the letter from 
the Corps of Engineers that delineated wetlands on the property based on the broad definitions 
outlined by the Corps of Engineers Non regulated areas under Section 404 do not require any 
permits alternatives analyses or mitigation measures for removal and development 

The Utah Administrative Code provides the definition of wetlands (R315 301 2(86] as 1hose areas 
that are inundated or saturated by surface or ground water at a frequency and duration sufficient 
to support and under normal conditions do support a prevalence of vegetation typically 
odapted for life in saturated soil conditions Wetlands generally include swamps marshies bogs 
and similar areas None of the areas delineated on the property meet the definition of a wetland 
provided in the Utah Administrative Code as is demonstrated in the following paragraphs 

None of the areas delineated on the figure contain inundated or saturated conditions from 
surtace or ground water except for the excavated area associated with a prior gravel pit 
operations located at the west side of the property one location (19 8) at the extreme southeast 
corner of the property which is outside the landfill footprint and another location (21 1) jusl south 
ot the facility access and operations area The south end of the west side of the gravel pif 
receives surface water runoff from little mountain resulting from precipitation and snow melt 

E N G I N E E R I N G E X C E L L E N C E S I N C 
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events This water is lost to evaporation transpiration and percolation info the soils and dries up 
sometime during the summer The pond has been used as a water source for stock watering of 
cattle on the property but has not supported life that typically exists in saturated conditions Since 
the gravel pit area does not support life that typically exists in saturated conditions it does not 
meet the definition ot a wetiond in the administrative code and will become permanently dry 
when storm water controls ore implemented These storm water controls include diverting runoff 
from Little Mountain toward the east along the south side of the existing rood and then south 
through a series of detention ponds along the east property line The other two locations showed 
very small areas of saturated soils at the time of the delineation (April May) which was during a 
time when the site received several storm events These areas however dried to non-saturated 
conditions within weeks of the delineation and are also not known to support life that typically 
exists in saturated conditions 

The other areas delineated as being wetlands on the figure are primarily associated with ployas 
sites typically consisting of bare soils with high salt content These areas are not inundated do not 
consist of saturated soils most do not support vegetative growth and they do not support life that 
typically exists in saturated conditions Therefore none of the areas delineated meet the 
definition of a wetland provided in R315 301 2(86) The data sheets attached to this letter present 
results of soil and hydrology observations conducted by the wetland biologist who delineated the 
oreos as presented on the figure attached to the Corps of Engineers letter As presented on the 
site observation forms the sites delineated are not associated with inundated or saturated 
conditions with the exception of the two very small locations defined as 19 8 and 21 1 as 
discussed earlier 

There are several criteria that outline location standards associated with wetlands for Class IV 
landfills in R315 302 l(2)(d) As stated earlier we believe that all areas presented as non 
jurisdictional wetlands in the figure accompanying the Corps of Engineers letter also do not meet 
the definition of wetlands as stated in the Utah Administrative Code However The following 
paragraphs address each of the criteria presented in the rule for wetlands 

R315-302-l(2)(d) Wetlands No new facility or lateral expansion of on existing focilitv shall be 
located in wetlands unless the owner or operator demonstrates to the Executive Secretary that 

CRITERIA 1 - (i) Where applicable under section 404 of the Clean Water Act or applicable 
State wetland lows the presumption that a practicable alternative to the proposed landfill 
IS available which does not involve wetlands is clearly rebutted 

COMMENT 1 The areas delineated ore not regulated by section 404 of the Clean Water 
act as provided tor in the letter from the Army Corps of Engineers doted March 18 2009 
As such on alternatives analysis is not required 

CRITERIA 2 (ll) The unit will not violate any applicable state water quality standards or 
secfion 307 of the Clean Water Act 
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COMMENT 2 Section 307 of the Clean Water Act addresses Toxic and Pretreotment 
Effluent Standards As presented in the permit application the quolity of the ground water 
IS very poor consisting of 23 000 to 29 000 mg/L TDS This landfill unit is permitted to 
receive only inert type wastes as defined for Class IVb landfills and will not receive toxic 
matenals Storm water from exposed waste surfaces will be contained within the landfill 
footprint and will not be discharged Therefore no discharges from exposed wastes are 
expected and the Section 307 does not opply 

CRITERIA 3 (HI) The unit will not jeopaidize the continued existence of any endangered 
or threatened species or result in the destruction or adverse modification of criticol habitat 
protected under the Endangered Species Act of 1973 

COMMENT 3 A letter from the Utah Division of Wildlife Resources doted October 16 2008 
was provided in Exhibit E of the permit application stating that Ihe Utah Division of Wildlife 
Resources (UDWR) does not have records of the occurrence for any threatened 
endangered or sensitive species within the project area or within a 1 mile radius The 
unit will theiefore not jeopardize the continued existence of any endangered or 
threatened species or result in the destruction or adverse modification of critical habitat 
prelected under the Endangered Species Act of 1973 

CRITERIA 4 (iv) the unit will not cause or contribute to significant degradation of wetlands 
The ownei oi operator must demonstrate the integrity of the unit and its ability to protect 
ecological resources by addressing the following factors 

(A) erosion stability and migration potential of native wetland soils muds and 
deposits used to support the unit 

(B) eiosion stability and migration potential of dredged and fill materials used to 
support the unit 

(C) the volume and chemical nature of the waste managed in the unit 

(D) impacts on fish vvildlife and other aquatic resources and their hobitai from 
release of solid waste 

(E) the potential effects of catastrophic release of waste to the wetland and the 
resulting impacts on environment and 

(F) any additional factors os necessary to demonstrate that ecological resources 
in the wetland ore sufficiently protected 
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COMMENT 4 We believe that all areas delineated in the figure attached to the letter from 
the Corps of Engineers do not meet the State of Utah definition of wetlands presented in 
R315 301 2(86) However we will address each criteria presented above 

(A) Erosion and stability calculations hove been completed and ore presented in 
the permit application that demonstrate thot the native soils will support tt^e landfill 
unit 

(B) There will be no dredged materials and erosion and stability calculations have 
been completed and are presented in the permit application that demonstrate 
that the on site soils may be used as fill materials and will support the landfill unit 

(C) The waste managed in the unit will consist ot those materiols acceptable in a 
Class IVb landfill These ore waste defined by R315 301 2(10) 

(D) There are no fish or aquatic resources or habitats on the property The gravel 
pit IS the only site on the property that includes surtace water or soturoted soils The 
surtace wafer and saturated soil conditions only occur seasonally and will become 
non existent upon implementation of the storm droinoge system for the site Water 
in the gravel pit has only been used for stock watering ond not for the support of 
wildlife 

(E) Landfill design parameters include seismic conditions and lOOyeoi 
piecipitation events The only potential releases from catastrophic conditions 
would occur from storm water contoinment facilities within the landfill footprint 
designed to contain runott from exposed waste surfaces Since there ore no 
wetlands meeting the regulatory definition in the administrotive code and since 
Class IVb landfills con only accept waste types defined by R315 301 2(10) 
possible releases from large precipitation events should not have an impoct on 
wetlands or the environment 

(F) The sites delineated on the property do not meet the regulatory definition of 
wetlands and are not ecologically sensitive The sites are also not regulated under 
Section 404 of the Clean Water Act and require no permits for modifying or 
changing these areas 

CRITERIA 5 (v) to the extent required under section 404 of the Clean Water Act or 
applicable state wetlands lows steps hove been token to attempt to achieve no net loss 
of wetlands as defined by acreage and function by first avoiding impacts to wetlands 
to the maximum extent practicable as required by Subsection R315 302 1 (2)(d)(l) then 
minimizing unavoidable impacts to the maximum extent practicable and finally offsetting 
remaining unavoidoble wetland impacts through all appropriate and practicable 
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compensatory mitigation actions (e g restoration of existing degraded wetlands or 
creation of man made wetlands) and 

COMMENT 5 The sites delineated on this property are not regulated and are non 
jurisdictional under Section 404 of the Clean Water Act as demonstrated by the March 18 
2009 letter received by the Corps of Engineers 

CRITERIA 6 (vi) sufficient information is available to moke reasonable determination with 
respect to these demonstrations 

COMMENT 6 The information provided in the March 18 2009 letter from the Corps of 
Engineers and the information presented tn this letter are sufficient to demonstrate that the 
site delineated on the property are not regulated under Section 404 of the Clean Wafer 
Act and do not meet the definition of wetlands provided by R315 301 2(86) of the Utah 
Administrative Code All other information contained herein and in the permit application 
demonstrates that the landfill is designed with appropriate site considerations 

Please include this letter and supporting observation forms in Exhibit E of the permit application 
and feel free to call if you need any additional information for your review of the permit 
application 

Sincerely 

HANSEN ALLEN & LUCE INC 

(entC Staheli PE 
Principal 

attachments 



SOIL Sampling Point 1 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Mainx Redox Features 
finches) Color (moist) / Color (moist) % Tvoe' Loc" Texture Remarks 

0 4 10YR 3/2 100 01 Damo 

A 10 10YR4/2 60 7 5YH 3/4 40 ClLo Saturated 

10 12 10YR 2/2 100 Oraanic Saturated 

1 2 - 18+ 10YR4/2 100 Sa Standina water 

'Type C=Concentration D=Depletion RM=Reduced Matrix 'location PL=Pore Uning RC=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (Al 0) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal {TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) other (Explain in Remsrlii) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 

X Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) ^Indicators of hydrophylic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

TVDS 

Deoth (inches) Hvdric Soi l Present^ Yes X No 

SI 

emarks 

Soils depleted below dark surface 

HYDROLOGY 
Wetland Hydrology Indicators 

Pnmarv Indicators (anv one indicator is sufficient) 

Surface Water (A1) 

X High Water Table (A2) 

X Saturation (A3) 

X Water Marks (81) (Nonriverine) 

X Sediment Deposits (82) (Nonriverine) 

Dntt Deposits (B3) (Nonriverine) 

Surface Soil Cracks (B6) . 

Inundation Visible on Aenal Imagery (B7) 

Water Stained Leaves (89) 

Salt Crust (B11) 

Biotic Crust (B12) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (01) 

Oxidized Rhizospheres along Living Roots (C3) 

P esence of Reduced Iron (C4) 

Recent Iron Reduction in Plowed Soils (C6) 

other (Explain in Remar1<s) 

Secondary Indicators (2or more required) 

Water Marks (81) (Riverine) 

Sediment Deposits (B2) (Riverine) 

Drift Deposits (B3) (Riverine) 

Drainage Patterns (810) 

Dry Season Water Table (C2) 

Thin Muck Surface (C7) 

Crayfish Burrov;s (08) 

Saturation Visible on Aerial Imagery (C9) 

Shallow Aquitard (D3) 

FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf? Yes . 

Water Table Present' Yes . 

Saturation Presenf Yes. 
(includes capillary fnnpe) 

N o . 

No . 

No 

Depth (inches) 

Depth (inches) 

Depth (inches) 10 

12 

Wetland Hydrology Presenf Yes X No 

Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remart<s 

aturatedatIO water at 12 

I 1*̂  A r m / f~'r\ n c n f F n n n o o c 



SOIL Sampling Point 1 2 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
(inches) Color (moist) / Color (moist) /o 

0 4 10YR 3/2 100 

4 10 10YR4/2 60 7 SYR 3/4 40 

10 12 10YR2/2 100 

12 - 18+ 10YR4/2 100 

Texture 

_C! 

CILo 

Organic 

Sa 

Remarks 

Damp 

Saturated 

Saturated 

Standing water 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matrix 
Hydric Soil Indicators (Applicable to ail 

Histosol (Al) 
Histic Epipedon (A2) 
Black Hislic (A3) 
Hydrogen Sulfide (A4) 
Stratified Layers (A5) (LRR C) 
1 cm Muck (A9) (LRR D) 

X Depleted Below Dark Surface (Al l ) 
Thick Dark Surface (A12) 
Sandy Mucky Mineral (S1) 
Sandy Gleyed Matnx (S4) 

LRRs unless otherwise noted ) 

Sandy Redox (S5) 
Stopped Matnx (S6) 
Loamy Mucky Mineral (FI) 
Loamy Gleyed Matnx (F2) 
Depleted Matnx (F3) 
Redox Dark Surface (F6) 
Depleted Dar1< Surface (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 

Indicators for Problematic Hydric Soils 

1 cm Muck (A9) (LRR C) 
2 cm Muck (A10) (LRR B) 
Reduced Vertic (F18) 
Red Parent Matenal (TF2) 
other (Explain in Remarks) 

Indicators of hydrophytic vegetation and 
wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) 

i f 
Hydric Soil P resen f Yes X_ No 

emarks 

Soils depleted below dark surface 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (B1) (Riverine) 

Surface Water (A1) Salt Crust (811) Sediment Deposits (B2) (Riverme) 
X High Water Table (A2) Biotic Crust (812) Dnft Deposits (B3) (Riverine) 

X Saturation (A3) Aquatic Invertebrates (B13) . Drainage Pattems (B10) 
_X. Water Marks (81) (Nonriverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

X Sediment Deposits (82) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3) Thin Muck Surface (C7) 

Dnft Deposits (B3) (Nonriverine) Presence of Reduced Iron (04) Crayfish Burrows (C8) 

Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aenal Imagery (C9) 
Inundation Visible on Aerial Imagery (87) other (Explain in Remartts) Shallow Aquitard (D3) 
Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Present' Yes No X Depth (inches) 

Saturation Presenf Yes X No Depth (inches) 12 Wetland Hydroioqv Presenf Yes X No 
(includes capillary fringe) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remar1<s 

^aturated at 12 

I I Q A r m f^r\ n o C^m^-i n o c o 



SOIL Sampling Point 1 3 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matrix Redox Features 
(inches) Color (moist) °/ Color (moist) °/ Type' Loc '~ 

0 2 10YR 2/2 

°/ 

100 

2+ 10YR3/2 

Texture 

Lo 

SaGr 

Remarks 

damp 

'Type C=Concentration D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RC=Root Channel M=Matrix 
Hydric Soil Indicators (/^plicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric So i ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon {A2) Stnpped Matnx (S6) 2 cm Muck (A10) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) 

. Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Tvoe 

Depth (inches) Hvdric Soil P resen f Yes No X 

jRemarks 

No indications of hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more required) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (B1) (Riverine) 

Surface Water (A1) Salt Crust (811) Sediment Deposits (B2) (Riverine) 

High Water Table (A2) Biotic Crust (812) Dnft Deposits (83) (Riverine) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (B10) 

Water Marks (81) (Nonriverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (C3) Thin Muck Surface (C7) 

Dnft Deposits (83) (Nonriverine) Presence of Reduced Iron (C4) Crayfish Burrows (C8) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aena l Imagery (C9) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remart^s) Shallow Aquitard (D3) 

Water Stained Leaves (09) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Present' Yes No X Depth (inches) Wetland Hvdroioqy Presen f Yes No X 
(includes capillary fnnge) 
Describe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

No indications of wetland hydrology 

I A r m / P n r n c : n f F n n i n o o c 



SOIL Sampling Point 2 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
finches) 

0 - 2+ 

Color (moist) Jo Color (moist) % Type' Loc Texture 

Gr 

Remarks 

Undioabls. coarsp gravel 

'Type C=Concentration D=Deplelion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M^Matnx 
Hydnc Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydnc So i l s ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matrix (S6) 2 cm Muck (A10) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remaiks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (Al l) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type Gravel 

Depth (inches) 0+ Hydric Soi l P resen f Yes_ No X 

emar)<s 

o indications of hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (B1) (Riverine) 

Surface Water (Al) Salt Cnjst (811) Sediment Deposits (B2) (Riverine) 

High Water Table (A2) Biotic Crust (B12) Drift Deposits (83) (Riverine) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (BIO) 

Water Marks (81) (Nonriverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (03) . Thin Muck Surface (C7) 

Drift Deposits (83) (Nonriverine) Presence of Reduced Iron (04) Crayfish Burrows (C8) 

Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aenal Imagery (C9) 

Inundation Visible on Aenal Imagery (B7) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surface Water Present' Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hydroioqv P resen f Yes No X 
(includes capillar/ fringe) 
Describe Recorded Data (stream gauge monitonng well aerial photos previous inspections) if available 

^emarks 

No indications of wetland hydrology 



SOIL Sampling Point 2 2 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
, (inches) Color (moist) °/ Color (moist) °/ Type' Loc' Texture Remarks 

0 2 1QYR 2/1 

2+ 

1O0 

Texture 

LoSa 

Gravel 

Mois' 

Saturated 

'Type C=Ooncentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric So i ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C] 

Histic Epipedon (A2) Stnpped Matnx (S6) 2cmMuck(A10)(LRRB) 
Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (FI8) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matnx (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Suriace (Al 1) Depleted Dari< Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (S1) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type Gravel 

Depth (inches) 2+ Hydric Soi l P resen f Yes X No 

emarks 

Gravelly substrate is saturated to within 2 of surface 

HYDROLOGY 
Wetland Hydrology Indicators 

Primary Indicators (anv one indicator is sufficient) 

Surface Water (Al) 

X High Water Table (A2) 

X Saturation (A3) 

Water Marks (81) (Nonriverine) 

Sediment Deposits (82) (Nonriverine) 

Dnft Deposits (83) (Nonriverine) 

Suriace Soil Cracks (B6) 

Inundation Visible on Aenal Imagery (87) 

Water Stained Leaves (89) 

Salt Crust (811) 

Biotic Crust (812) 

Aquatic Invertebrates (B13) 

Hydrogen Sulfide Odor (01) 

Oxidized Rhizospheres along Living Roots (03) 

Presence of Reduced Iron (04) 

Recent Iron Reduction in Plowed Soils (06) 

Other (Explain in Remarks) 

Secondary Indicators (2 or more reauired) 

Water Marks (81) (Riverine) 

Sediment Deposits (82) (Riverine) 

Drift Deposits (B3)(Riverine) 

Drainage Patterns (810) 

Dry Season Water Table (02) 

Thin Muck Surface (C7) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (09) 

Shallow Aquitard (D3) 

FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes . 

Water Table Presenf Yes . 

Saturation Presenf Yes . 
(includes capillary fnnge) 

N o . 

No . 

No 

Depth (inches) 

Depth (inches) 

Depth (inches) 

Unk 

Wetland Hydrology Presenf Yes X No 

Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

atu ration at 2 



SOIL Sampling Po in t 2 3 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
(inches) Color (moist) Color (moist) 7 Type' Loc-' Texture Rema rks 

'Type C=Concentration D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RC=Root Channel M=Matrix 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) 

Histosol (Al) 
, Histic Epipedon (A2) 

Black Histic (A3) 
Hydrogen Sulfide (A4) 
Stratified Layers (A5) (LRB C) 
1 cm Muck (A9) (LRR D) 
Depleted Below Dark Surface (Al l ) 
Thick Dark Surface (Al 2) 
Sandy Mucky Mineral (SI) 
Sandy Gleyed Matnx (S4) 

Sandy Redox(S5) 
Stripped Matrix (S6) 
Loamy Mucky Mineral (FI) 
Loamy Gleyed Matnx (F2) 
Depleted Matrix (F3) 
Redox Dark Surtace (F6) 
Depleted Dark Surtace (F7) 
Redox Depressions (F8) 

. Vernal Pools (F9) 

Indicators for Problematic Hydric Soils 

1 cm Muck (A9) (LRR C) 
2 cm Muck (A10) (LRR B) 
Reduced Vertic (F18) 

. Red Parent Material (TF2) 
X Other (Explain in Remartts) 

Indicators of hydrophytic vegetation and 
wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydnc Soil P resen f Yes X No 

jRemarks 

Permanently inundated 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2or more reauired) 

Pnmarv Indicators (any one indicator is sufficient) Water Marks (81) (Riverine) 

.X_ Suriace Water (Al) Salt Crust (B11) Sediment Deposits (82) (Riverine) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Riverine) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (B10) 

X Water Marks (B1) (Nonnverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonriverine) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surtace (C7) 

J<. Dnft Deposits (83) (Nonriverine) Presence of Reduced Iron (04) Crayfish Burrows (C8) 

Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on A e n a l Imagery (09) 

X Inundation Visible on Aerial Imagery (87) Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (B9) FAC Neutral Test (D5) 

Field Observations 

Surtace Water Presenf Yes X No Deoth (inches) 0 - 36+ 

Water Table Presenf Yes No Depth (inches) 

Saturation Presenf Yes No Deoth (inches) Wetland Hydroioqv Presen f Yes X No 
(includes capillary fnnpe) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarf<s 

permanently Inundated 



SOIL Sampling Point 3 1 

Profile Description (Descnbe to the depth needed fo document the indicator or confirm the absence of indicators ) 

Depth 
finches) 

0 B 

8-18+ 

Matrix Redox Features 
Color (moist) 

•'0YR3/2 

10YR 4/2 

100 

Color (moist) 

100 

Type' Loc^ Texture 

SiLo 

SiLo 

Remarks 

Damp 

Damp 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted) Indicators for Problematic Hydnc Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stripped Matnx (S6) 2 cm Muck (A10) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18] 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matnx (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (Al 1) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) . Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Deoth (inches) Hydnc Soil P resen f Yes No X 

emarks 

Soils not hydnc 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Riverine) 

Surface Water (Al) Salt Crust (B11) Sediment Deposits (B2) (Riverine) 

_ High Water Table (A2) Biotic Crust (812) Drift Deposits (03) (Riverine) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (610) 

Water Marks (81) (Nonriverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (B2) (Nonriverine) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surtace (C7) 

Dnft Deposits (83) (Nonriverine) Presence of Reduced Iron (C4) Crayfish Burrows (C8) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aenal Imagery (C9) 

Inundation Visible on Aenal Imagery (B7) Other (Explain in Remart<s) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Suriace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydroioqv Presenf Yes No X 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

!o wetland hydrology 



SOIL Sampling Point 4 i 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ] 

Depth Matnx Redox Features 
finches) 

0 8 

8-18+ 

Color (moist) 

10YR 3/2 

10YR 4/2 

% 
100 

Color (moist) / 

100 

Type' Loc' Texture 

SiLo 

CILo 

Remarks 

Damp 

Damp 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matrix 
Hydric Soil Indicators (Applicable to all LRRs 

Histosol (Al) 
Histic Epipedon (A2) 
Black Histic (A3) 
Hydrogen Sulfide (A4) 
Stratified Layers (A5) (LRR C) 
1 cm Muck (A9) (LRR D) 
Depleted Below Dark Suriace (Al i; 
Thick Dark Surface (A12) 
Sandy Mucky Mineral (SI) 
Sandy Gleyed Matnx (S4) 

unless otherwise noted) 

Sandy Redox (S5) 
Stnpped Matnx (S6) 
Loamy Mucky Mineral (F1) 
Loamy Gleyed Matnx (F2) 
Depleted Matrix (F3) 
Redox Dark Surface (F6) 
Depleted Dark Surtace (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 

Indicators for Problematic Hydric Soi ls 

1 cm Muck (A9) (LRR C) 
2 cm Muck (A10) (LRR B) 
Reduced Vertic (F18) 
Red Parent Matenal (TF2) 
Other (Explain in Remaiks) 

Indicators of hydrophytic vegetation and 
wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soi l P resen f Yes_ No 

emarks 

No hydric soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more required) 

Primary Indicators (anv one indicator is sufficient) Water Marks (B1) (Riverine) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (B2) (Riverine) 

High Water Table (A2) Biotic Crust (B12) Drift Deposits (83) (Riverine) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (810) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (82) (Nonriverine) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surtace (C7) 

Dnft Deposits (83) (Nonriverine) Presence of Reduced Iron (CM) Crayfish Burrows (C8) 

Suriace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturabon Visible on Aena l Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (03) 

_ Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Suriace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hydroioqv Presenf Yes No X 
(includes capillary fringe) 
Describe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

WNQ wetland hydrology 

A r i H W o c t - N / f ^ r c r n n 1 1 1 P O O G 



SOIL Sampling Point 5 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators) 

Depth Matnx Redox Features 
.(inches) Color (moist) % Color (moist) /o Type' Loc Texture Remarks 

0 10 10YR^/1 

10+ 10yr6/2 

% 

100 

100 

Texture 

CILo 

CI 

Moist 

Moist 

'Type 0=Concentration D=Depletion RM=Reduc6d Matrix 'Location PL=Pore Lining RC=Root Channel M=Matrix. 
Hydric Soil Indicators (Applicable to all LRRs 

Histosol (A1) _ 
Histic Epipedon (A2) 

. Black Histic (A3) 
Hydrogen Sulfide (A4) 
Stratified Layers (A5) (LRR C) _ 
1 cm Muck (A9) (LRR D) __ 
Depleted Below Dark Surface (A l l ) _ 
Thick Dark Surface (A12) 
Sandy Mucky Mineral (SI) 
Sandy Gleyed Matrix (S4) 

unless otherwise noted ) 

. Sandy Redox (S5) 

. Stripped Matrix (S6) 
Loamy Mucky Mineral (FI) 
Loamy Gleyed Matnx (F2) 
Depleted Matnx (F3) 
Redox Dark Suriace (F6) 
Depleted Dark Suriace (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 

Indicators for Problematic Hydric Soils 

1 cm Muck (A9) (LRR C) 
2cmMuck(A10)(LRRB) 
Reduced Vertic (F18) 
Red Parent Matenal (TF2) 

X Other (Explain in Remarks) 

Indicators of hydrophytic vegetation and 
wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soil Presenf Yes. No 

emarks 

Playa soils Salorthids are hydnc by definition 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or morp rpq\ n red) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (B1) (Riverine) 

Surtace Water (A1) Salt Crust (811) Sediment Deposits (82) (Riverine) 

High Water Table (A2) Biotic Crust (B12) Dntt Deposits (83) (Riverine) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (BIO) 

Water Marks (81) (Nonriverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonriverine) Oxidized Rhizospheres along Living Roots (03) Thin Muck Suriace (07) 

Drift Deposits (83) (Nonnverine) Presence of Reduced Iron (G4) Crayfish Burrows (08) 

X Suriace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal I m a g e r y (C9) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Present? Yes No X Deoth (inches) Wetland Hydroioqv Presenf Yes X N" 
(includes capillary fringe) 
Describe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

Surface cracks and hoof pnnts in the mud are indication of saturation 

. ^ onnfi 



SOIL Sampling Point 5 2 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
(inches) 

0 8 

8 - 18+ 

Color (moist) 

10YR3/2 

10YR 4/2 

100 

Color (moist) 

too 

Type' Loc Texture 

SiLo 

OILo 

Remarks 

Damp 

Damp 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL^^Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric So i ls ' 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histiu Epipedon (A2) Stnpped Matnx (SB) 2 cm Muck (A10) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (FIB) 

Hydrogen Sulfide (A4) Loamy Gleyed Matnx {F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 

1 cm Muck (A9) (LRR D) Redox Dari< Suriace (F6) 
Depleted Below Dark Suriace (Al 1) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 

Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Tvoe 

Deoth (inches) Hvdric Soil P resen f Yes No X 

^Remarks 

No hydric soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more reauired) 

Pnmarv Indicators (any one indicator is sufficient) Water Marks (81) (Riverme) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (82) (Riverine) 

High Water Table (A2) Biotic Crust (B12) Dnft Deposits (83) (Riverme) 

Saturation (A3) . Aquatic Invertebrates (813) Drainage Patterns (B10) 

Water Marks (81) (Nonnverine) Hydrogen Sulfide Odor (CI) Dry Season Water Table (C2) 

Sediment Deposits (B2) (Nonnverine) Oxidized Rhizospheres along Living Roots ((33) Thin Muck Surface (C7) 

Drift Deposits (83) (Nonnverine) Presence of Reduced Iron (04) Crayfish Burrows (08) 

Suriace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (C9) 

Inundation Visible on Aenal Imagery (B7) Other (Explain in Remarl^s) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes No X Deoth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hvdroloqv P resen f Yes No X 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

AY 
Remarks 

'o wetland hydrology 

I IC i r r r . Cr-



SOIL Sampling Point 6 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators) 

Depth Matnx Redox Features 
(inches) Color (moist) /o Color (moist) /o Type' 

0 ^ 10YR 5/2 

4 - 8 10YR 6/3 

8+ 

100 

100 

Loc' Texture 

CILo 

01 

Remarks 

Moist 

Moist 

Hard pan 

'Type O=0oncentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RO^Root Channel M^Matnx 
Hydnc Soil indicators (Applicable to all 

Histosol (Al) 
Hisbc Epipedon (A2) 
Black Histic (A3) 
Hydrogen Sulfide (A4) 
Stratified Layers (A6) (LRR C) 
1 cm Muck (A9) (LRR D) 

. Depleted Below Dark Suriace (A11) 
Thick Dark Surface (A12) 
Sandy Mucky Mineral (SI) 
Sandy Gleyed Matrix (S4) 

LRRs unless otherwise noted ) 

Sandy Redox (S5) 
Stripped Matnx (S6) 
Loamy Mucky Mineral (FI) 
Loamy Gleyed Matnx (F2) 
Depleted Matnx (F3) 
Redox Dark Surface (F6) 
Depleted Dark Surface (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 

Indicators for Problematic Hydric Soils 

1 cm Muck(A9) (LRR C) 
2 cm Muck(AIO) (LRRS) 
Reduced Vertic (F18) 
Red Parent Matenal (TF2) 

X Other (Explain in Remarks) 

Indicators of hydrophytic vegetation and 
wetland hydrology must be present 

Restrictive Layer (if present) 

Type Hard pan 

Depth (inches) 8_ Hydric Soi l P resen f Yes X N o . 

1 Remarks 

Playa soils Salorthids are hydnc by definition 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Riverme) 

Surtace Water (Al) X Salt Crust (811) Sediment Deposits (82) (Riverine) 

High Water Table {A2) Biotic Crust (B12) Drift Deposits (B3) (Riverme) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (B10) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surtace (07) 

Dnft Deposits (83) (Nonrivenne) Presence of Reduced Iron (C4) Crayfish Burrows (C8) 

X Suriace Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aena l Imagery (09) 

Inundation Visible on Aerial Imagery (87) Other (Explain in Remari^s) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Suriace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hvdroloqv Presenf Yes X No 
(includes capillary fnnpe) 
Describe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

Salt crust and cracked soils in a playa indicate wetland hydrology 

Ariri Wp=;t - Vpr=;ion 11 1 2006 



SOIL Sampling Point 6 2 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
(inches) Color (moist) °/ Color (moist) % Type" 

0 4 

4-18+ 

10YR 4/2 100 

Loc" 

7 SYR 6/3 100 

Texture 

OlLo 

01 Lo 

Remarks 
Moist 

Moist 

'Type C=Ooncentration D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RO=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric So i ls ' 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matrix (S6) 2 cm Muck (A 10) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (AS) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Suriace (F5) 
Depleted Below Dark Surface (At 1) Depleted Dark Surface (F7) 
Thick Dari< Suriace (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Deoth (inches) Hvdric Soil P resen f Yes No X 

iRemarks 

No indications of hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Riverme) 

Suriace Water (Al) Salt Crust (811) Sediment Deposits (B2) (Riverme) 

High Water Table (A2) Biotic Crust (812) Dnft Deposits (B3) (Riverme) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (810) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surtace (07) 

Dnft Deposits (83) (Nonrivenne) Presence of Reduced Iron (Ot) Crayfish Burrows (C8) 

Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aerial Imagery (C9) 

Inundation Visible on Aenal Imagery (87) _ Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes No X Deoth (inches) 

Water Table Presenf Yes No X Deoth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydroioqv Presenf Yes No X 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

No wetland hydrology 

11-1 o n n K 



SOIL Sampling Point 6 3 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth 
^ (inches) 

0 4 

4 - 8 

Matnx Redox Features 
Color (moist) 

10YR5/2 

10YR 6/3 

too 
100 

Color (moist) % 

8+ 

Type' Loc Texture 

OILo 

CI 

Remarks 

Moist 

Moist 

Hard pan 

'Type 0=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RO=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (A10) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sultide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 

Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Suriace (F6) 
Depleted Below Dark Suriace (A11) Depleted Dark Suriace (F7) 
Thick Dark Suriace (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type Hard pan 

Depth (inches) Hydric Soil P resen f Yes X No 

IRemarks 

Playa soils Salorthids are hydnc by definition 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more required) 

Pnmarv Indicators (any one indicator is sufficient) Water Marks (B1) (Riverme) 

Surface Water (Al) X Salt Crust (B11) Sedimer^t Deposits (B2) (Riverine) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (B3) (Riverine) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Pattems (BID) 

Water Marks (81) (Nonnverine) . Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surtace (C7) 

Dnft Deposits (83) (Nonnverine) Presence of Reduced Iron (04) Crayfish Bunows (C8) 

X . Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (06) Saturation Visible onAerial Imagery (C9) 

Inundation Visible on Aenal Imagery (B7) Other (Explain in Remari<s) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hvdroloqv Presenf Yes X No 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

Soil cracks and salt crust are indications of wetland hydrology 

I I C A r m /~i r - iC* r> f C r - i j - i 



SOIL Sampling Point 6 4 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
(inches) Color (moist) °J Color (moist) /o Type' Loc' Texture Remarks 

0 2 10YR 3/2 

°J_ 

100 

2 3 7 SYR 4/5 100 

3+ 10YR 3/3 100 

Texture 

CILo 

CILo 

01 

Moist 

Moist 

Moist 

'Type C=Concentration D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RO=Root Channel M-Matnx 
Hydric Soil Indicators (Applicable fo all LRRs unless otherwise noted ) Indicators for Problematic Hydric So i l s ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stnpped Matnx (S6) 2cmMuck(A10)(LRRB) 
Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 

. Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matnx (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Suriace (A11) Depleted Dark Surface (F7) 
Thick Dark Suriace (Al 2) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Deoth (inches) Hydnc Soil P resen f Yes No X 

Remarks 

No hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more required) 

Primary Indicators (anv one indicator is sufficient) Water Marks (81) (Riverme) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (82) (Riverme) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (B3) (Riverme) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (810) 

Water Marks (B1) (Nonrivenne) . Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonnverine) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (C7) 

Drift Deposits (83) (Nonrivenne) Presence of Reduced Iron (C4) Crayfish Burrows (C8) 

Suriace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Innagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes No X Deoth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydroioqv Presenf Yes No X 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

No wetland hydrology 



SOIL Sampling Point 6 5 

Profile Description (Describe lo the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matrix Redox Features 
(inches) Color (moist) 7 Color (moist) % 

0 4 2 5Y 5/2 100 

4 7 2 5Y 6/2 100 

7 - 1 0 2 5Y 6/2 95 2 5Y 5/6 5 

Type' Loc' Texture 

01 

01 

Remarks 

Moist 

Moist 

CI Moist 

'Type C=Concentration D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RC=Root Channel M^Matnx 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (A 10) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 

Stratified Layers (A5) (LRR C) X Depleted Matrix (F3) Other (Explain in Remaiks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (Al 1) Depleted Dark Surtace (F7) 

Thick Dark Surface (A12) Redox Depressions (F8) 

Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 

Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Tvoe 

Deoth (inches) Hvdnc Soil Presenf Yes X No 

kHemarks 

Depleted matnx 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2or more reauired) 

Primary Indicators (any one indicator is sufficient) Water Marks (81) (Riverme) 

Surface Water (Al) Salt Crust (811) Sediment Deposits(82) (Riverme) 

High Water Table (A2) Biotic Cnjst (812) Drift Deposits (B3) (Riverme) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (810) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (CI) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (C7) 

Drift Deposits (83) (Nonnverine) Presence of Reduced Iron (C4) Crayfish Burrows (C;8) 

X Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aena l Imagery (C9) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydroioqv Presenf Yes X No 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

Soil cracks evidence of ponding or saturation 

I JS A r m v rn rn<; nf F n n i n p p r c 



SOIL Sampling Point 6 6 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators) 

Depth Matnx Redox Features 
^ (inches) 

0 2 

2 3 

3+ 

Color (moist) 

10YR 3/2 

7 5YR 4/5 

10YR3/3 

100 

100 

100 

Color (moist) Type' Loc^ Texture 

CILo 

OILo 

01 

Remarks 

Moist 

Moist 

Moist 

'Type 0=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (/^plicable to all 

Histosol (Al) 
Histic Epipedon (A2) 
Black Histic (A3) 
Hydrogen Sultide (A4) 
Stratitied Layers (A5) (LRR C) 
1 cm Muck (A9) (LRR D) 
Depleted Below Dark Surface (All) 
Thick Dark Surface (A12) 
Sandy Mucky Mineral (SI) 
Sandy Gleyed Matnx (S4) 

LRRs, unless otherwise noted ) 

Sandy Redox (S5) 
Stnpped Matnx (S6) 
Loamy Mucky Mineral (F1) 
Loamy Gleyed Matnx (F2) 
Depleted Matrix (F3) 
Redox Dark Surface (F6) 
Depleted Dark Surface (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 

Indicators for Problematic Hydric Soils 

_ 1 cm Muck (A9) (LRR C) 
. 2 cm Muck (Al 0) (LRR B) 
_ Reduced Vertic (F18) 

Red Parent Matenal (TF2) 
Other (Explain in Remarks) 

Indicators of hydrophytic vegetation and 
wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soi l P resen f Yes. No 

IRemarks 

No hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (any one indicator is sufficient) Water Marks (B1) (Riverme) 

Suriace Wafer (A 1) Salt Crust (B11) Sediment Deposits (B2) (Riverme) 

High Water Table (A2) Biotic Crust (B12) Drift Deposits (83) (Riverme) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (810) 

Water Marks (81) (Nonnverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surtace (C7) 

Drift Deposits (83) (Nonrivenne) Presence of Reduced Iron (CA) Crayfish Burrows (C8) 

Surtace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aena l Imagery (09) 

Inundation Visible on Aenal Imagery (87) , Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Present^ Yes No X Deoth (inches) Wetland Hydroioqv P resen f Yes No X 
(includes capillary fringe) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

No wetland hydrology 

1 I Q firm ^ i ~ , r \ c n.t P n o r \ o o c 



SOIL Sampling Point 6 7 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
.(inches) Color (moist) / Color (moist) /o Type' Loc' Texture Remarks 

0 2 10YR 3/2 

/_ 
100 

2 3 

3 18+ 

7 SYR 4/5 

10YR3/3 

100 

100 

Texture 

CILo 

CILo 

CI 

Moist 

Moist 

Moist 

'Type C=Ooncentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matiix 
Hydnc Soil Indicators (Applicable to al LRRs unless otherwise noted ) Indicators for Problematic Hydric So i ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C] 

Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (A10) (LRRB) 
Black Hishc (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 

. Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) , Depleted Matnx (F3) , Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) . Redox Dark Surface (F6) 
Depleted Below Dark Surtace (Al 1) Depleted Dark Suriace (F7) 
Thick Dark Surface (A 12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Deoth (inches) Hvdric Soil P resen f Yes No X 

emarks 

No hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Riverme) 

Surface Water (Al) Salt Crust (B11) Sediment Deposits (B2) (Riverine) 

High Water Table (A2) , Biotic Crust (812) Drift Deposits (83) (Riverine) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (810) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (C7) 

Drift Deposits (83) (Nonrivenne) , Presence of Reduced Iron (04) Crayfish Burrows ((S) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on A e n a l Imagery (09) 

Inundation Visible on Aenal Imagery (87) . Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (B9) FAC Neutral Test (05) 

Field Observations 

Surtace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hvdroloqv Presen f Yes No X 
(includes capillar/ fnnqe) 
Describe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

No wetland hydrology 

I IQ A r m C' r \ rvc r\ i P n n n c i a c 



SOIL Sampling Point 6 8 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators) 

Depth 
, (inches) 

Matnx Redox Features 

0 2 

2 3 

3+ 

Color (moist) 

10YR 3/2 

7 SYR 4/5 

10YR 3/3 

100 

Color (moist) 7 

100 

100 

Type Loc"̂  Texture 

OILo 

CILo 

CI 

Remarks 

Moist 

Moist 

Moist 

'Type C=Concentration D=Depletion RM^Reduced Matnx 'Location PL=Pore Lining RO=Root Channel M=Matnx 
Hydnc Soil Indicators (/Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydnc Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (A10) (LRR B) 

Black Hisfic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Matenal (TF2) 
Stratitied Layers (A5) (LRR C) Depleted Matnx (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LBR D) Redox Dark Surface (F6) 
Depleted Below Dark Surtace (Al l ) Depleted Dark Suriace (F7) 
Thick Dark Surtace (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (Si) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydnc Soil P resen f Yes . No X 

IRemarks 

No hydric soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (B1) (Riverme) 

Suriace Water (A 1) Salt Crust (811) Sediment Deposits (B2) (Riverine) 

High Water Table (A2) Biotic Crust (B12) Drift Deposits (83) (Riverme) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (810) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (C3) Thin Muck Surtace (C7) 

Drift Deposits (B3) (Nonrivenne) Presence of Reduced Iron (C4) Crayfish Bunows (CB) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aena l Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (03) 

_ Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surtace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Deoth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hvdroioqy Presenf Yes No X 
(includes capillary fnnqe) 
Describe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

No wetland hydrology 

A w Wo i_ ^/o c on 11 1 cnnR 



SOIL Sampling Point 6 9 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators) 

Depth 
(inches) 

Matnx Redox Features Depth 
(inches) Color (moist) / Color (moist) °/ Tvoe' Loc' Texture Remarks 

0 4 2 5Y 5/2 100 01 Moist 

4 7 2 5Y 6/2 100 01 Moist 

7 10 2 5Y 6/2 95 2 5Y 5/6 5 Cl Moist 

'Type O=0oncentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RO=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to al LRRs unless otherwise noted ) Indicators for Problematic Hydnc Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C] 

Histic Epipedon (A2) Stnpped Matnx (SB) 2 cm Muck (AID) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (FI 8) 

Hydrogen Sultide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 

Stratified Layers (A5) (LRR C) X Depleted Matnx (F3) Other (Explain in Remarks) 

1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surtace (A l l ) Depleted Dark Surtace (F7) 
Thick Dark Surtace (A12) Redox Depressions (FS) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 

Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hvdric Soi l P resen f Yes X No 

emarks 

Depleted matnx 

HYDROLOGY 
Wetland Hydrology Indicators 

Primary Indicators (any one indicator is sufficient) 

Suriace Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (81) (Nonnverine) 

Sediment Deposits (82) (Nonrivenne) 

Dnft Deposits (83) (Nonrivenne) 

X Surface Soil Cracks (86) 

Inundation Visible on Aenal Imagery (87) 

Water Stained Leaves (89) 

Salt Crust (B11) 

Biotic Crust (812) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (01) 

Oxidized Rhizospheres along Living Roots (03) 

Presence of Reduced Iron (<34) 

Recent Iron Reduction in Plowed Soils (06) 

Other (Explain in Remarks) 

Secondarv Indicators (2or more required) 

Water Marks (B1) (Riverine) 

Sediment Deposits (82) (Riverine) 

Drift Deposits (B3) (Riverme) 

Drainage Patterns (B10) 

Dry Season Water Table (02) 

Thin Muck Surface (C7) 

Crayfish Burrows (C8) 

Saturation Visible on Aenal Imagery (09) 

Shallow Aquitard (D3) 

FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf? Y e s . 

Water Table Presenf Yes , 

Saturation Present? Y e s . 
(includes capillary fnnge) 

No . 

No . 

No 

Depth (inches) 

Depth (inches) 

Depth (inches) Wetland Hydrology Presen f Yes X_ No 

Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

Soil cracks evidence of ponding and wetland hydrology 



SOIL Sampling Point 6 10 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matrix Redox Features 
.(inches) Color (moist) % Color (moist) /o Type' Loc^ 

0 2 10YR 3/2 100 

2 3 7 SYR 4/5 100 

3+ 10YR3/3 100 

Texture 

CILo 

CILo 

C) 

Remarks 

Moist 

Moist 

Moist 

'Type C=Ooncentralion D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (/Applicable to all LRRs, unless otherwise noted ) Indicators for Problematic Hydnc So i l s ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (A10) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 
Stratitied Layers (A5) (LRR C) Depleted Matnx (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Suriace (F6) 
Depleted Below Dark Suriace (Al 1) Depleted Dark Suriace (F7) 
Thick Dark Suriace (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetiand hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydnc Soi l P resen f Yes. No 

emarks 

No hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (any one indicator is sufficient) Water Marks (B1) (Riverme) 

Surface Water (Al) Salt Crust (811) Sediment Deposits(B2) (Riverine) 

High Water Table (A2) Biotic Crust (B12) Drift Deposits (B3) (Rivenne) 

. Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (BID) 

Water Marks (81) (Nonnverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (B2) (Nonrivenne) Oxidized Rhizospheres along Living Roots (C3) Thin Muck Surtace (C7) 

Drift Deposits (83) (Nonnverine) Presence of Reduced Iron (O) Cra>'fish Burrows (C8) 

Surtace Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aena l Imagery (09) 

Inundation Visible on Aerial Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydroioqv Presenf Yes No X 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

^emarks 

No wetland hydrology 



SOIL Sampling Point 6 11 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
(inches) Color (moist) / Color (moist) °/ 

0 ^ 2 5Y 5/2 100 

4 7 2 5Y6/2 100 

7 - 1 0 2 5Y 6/2 95 2 5Y 5/6 5 

Type' Loc" Texture 

Cl 

Cl 

Cl 

Remarks 

Moist 

Moist 

Moist 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric So i ls ' 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (A10) (LRRB) 

Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F1S) 

Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 

Stratified Layers (A5) (LRR C) X Depleted Matnx (F3) Other (Explain in Remarks) 

1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dari< Surface (Al l ) Depleted Dark Surface (F7) 

Thick Dark Surface (A 12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Deoth (inches) Hvdric Soil Presenf Yes X No 

IRemarks 

Depleted matrix 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (B1) (Riverme) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (82) (Riverine) 

High Water Table (A2) Biotic Crust (B12) Dnft Deposits (B3) (Riverme) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Pattems (BIO) 

Water Marks (81) (Nonnverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (C3) Thin Muck Surtace (07) 

Drift Deposits (83) (Nonnverine) Presence of Reduced Iron (04) Crayfish Burrows (C8) 

X Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (B7) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surtace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hydrology Presenf Yes X No 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

Soil cracks evidence of ponding and wetland hydrology 



SOIL Sampling Point 6 12 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth 
(inches) 

0 4 

4 7 

7 - 1 0 

Matnx Redox Features 
Color (moist) 

10YR 3/2 

2 5Y 5/2 

10YR 6/3 

too 

100 

100 

Color (moist) Type' Loc Texture 

01 

01 

Remart<s 

Moist 

Moist 

01 Moist 

'Type O=0oncentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RO=Root Channel M=Matnx 
Hydnc Soil Indicators (Applicable to all 

Histosol (Al) 
Histic Epipedon (A2) 
Black Histic (A3) 
Hydrogen Sulfide (A4) 
Stratified Layers (A5) (LRR C) 
1 cm Muck (A9) (LRR D) 
Depleted Below Dark Surtace (Al 1) 
Thick Dark Surface (A12) 
Sandy Mucky Mineral (SI) 
Sandy Gleyed Matnx (S4) 

LRRs unless otherwise noted ) 

Sandy Redox (S5) 
Stripped Matrix (S6) 
Loamy Mucky Mineral (FI) 
Loamy Gleyed Matnx (F2) 
Depleted Matnx (F3) 
Redox Dark Surtace (F6) 
Depleted Dark Surtace (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 

Indicators for Problematic Hydric Soils 

1 cm Muck (A9) (LRR C) 
2 cm Muck (A10) (LRR B) 
Reduced Vertic (F18) 
Red Parent Matenal (TF2) 

X Other (Explain in Remarks) 

Indicators of hydrophytic vegetation and 
wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soil P resen f Yes X_ No 

I Remarks 

Playa soils Salorthids are hydnc by definition 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (B1) (Riverme) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (82) (Riverine) 

High Water Table (A2) Biotic Crust (812) Dnft Deposits (83) (Riverme) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Pattems (810) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (B2) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Suriace (07) 

Drift Deposits (83) (Nonrivenne) , Presence of Reduced Iron (04) Crayfish Burrows (08) 

X Suriace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aenal Imagery (C9) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remari«) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Suriace Water Presenf Yes No X Deoth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hvdroloqv Presen f Yes X No 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

Soil cracks evidence of ponding and wetland hydrology 

I I Q A r m f ^ r \ n o i-i-/ C r - n t n ^ / -



SOIL Sampling Point 6 13 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth 
(inches) 

Matnx Redox Features 

4 7 

7 - 1 0 

Color (moist) 

10YR3/2 

2 5Y 4/2 

10YR6/3 

100 

100 

95 

Color (moist) 

10YR5/2 

Type' Loc' Texture 

Sa 

SaLo 

01 

Remarks 

Moist 

Moist 

Moist 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M^Matrix 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydnc Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon {A2) Stnpped Matnx (S6) 2 cm Muck (A10) (LRR B) 

. Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2] 
Stratitied Layers (A5) (LRR C) Depleted Matnx (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) , Redox Dark Surface (F6) 
Depleted Below Dark Suriace (Al l ) Depleted Dark Surface (F7) 

Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soil P resen f Yes X t̂ 4o 

I Remarks 

Playa soils - salorthids are hydnc by definition 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more required) 

Primary Indicators (anv one indicator is sufficient) Water Marks (81) (Riverme) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (82) (Riverme) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Riverme) 
Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (B10) 

Water Marks (81) (Nonnverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Suriace (C7) 

Dnft Deposits (83) (Nonrivenne) Presence of Reduced Iron (Ot) Crayfish Burrows (C8) 

X Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible onAenal Imagery (C9) 

Inundation Visible on Aenal Imagery (B7) Other (Explain in Remari^s) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Suriace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydroioqv Presenf Yes X No 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

Soil cracks evidence of ponding or saturation 



SOIL Sampling Point 6 14 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
(inches) 

ro 4 

4 7 

7 - 1 0 

Color (moist) 

10YR3/2 

2 5Y 5/2 

10YR6/3 

100 

100 

100 

Color (moist) % .Type Loc' Texture 

Cl 

01 

Cl 

Remarks 

Moist 

Moist 

Moist 

'Type C=Concentration D=Depletion RM=Reduced Matnx Location PL=Pore Lining RC^Root Channel M=Matrix 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S 6) 2 cm Muck (A10) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (FI 8) 
Hydrogen Sultide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matnx (F3) X Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (Al 1) Depleted Dark Suriace (F7) 
Thick Dark Suriace (A 12) Redox Depressions (F8) 
Sandy Mucky Mineral (S1) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Deoth (inches) Hydnc Soil P resen f Yes X No 

emarks 

Playa soils Salorthids are hydnc by detinition 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (any one indicator is sufficient) Water Marks (B1) (Riverme) 

Surface Water (A1) Salt Crust (811) Sediment Deposits (82) (Riverine) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Riverme) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (Bl 0) 
Water Marks (81) (Nonnverine) Hydrogen Sultide Odor (01) Dry Season Water Table (C2) 
Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (C7) 

Drift Deposits (83) (Nonnverine) , Presence of Reduced Iron (Ot) Crayfish Burrows (C8) 

Surtace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aena l Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hydrology Presenf Yes No X 
(includes capillar/ fringe) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

emarks 

No wetiand hydrology 

US Arniy Corps of Engineers Anr i W A l_ \/<=rc 1 1 1 on r iK 



SOIL Sampling Point 6 15 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
(inches) 

0 2 . 

2 3 

3+ 

Color (moist) 

10YR3/2 

7 SYR 4/5 

10YR3/3 

7 

100 

Color (moist) % 

too 
100 

Type Loc' Texture 

CILo 

OILo 

Remarks 

Moist 

Moist 

01 Moist 

'Type C=Ooncentration D=^Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators 

Histosol (Al) 
Histic Epipedon (A2) 
Black Histic (A3) 
Hydrogen Sulfide (A4) 

. Stratitied Layers (A5) (LRR C) 
1 cm Muck (A9) (LRR D) 
Depleted Below Dark Suriace (A11) 
Thick Dark Surface (A12) 
Sandy Mucky Mineral (81) 
Sandy Gleyed Matnx (S4) 

(Applicable to all LRRs unless otherwise noted ) 

Sandy Redox (S5) 
Stnpped Matnx (S6) 
Loamy Mucky Mineral (FI) 
Loamy Gleyed Matnx (F2) 
Depleted Matnx (F3) 
Redox Dark Surtace (F6) 
Depleted Dark Suriace (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 

Indicators for Problematic Hydric Soils 

1 cm Muck (A9) (LRR C) 
2 cm Muck (Al 0) (LRR B) 
Reduced Vertic (F18) 
Red Parent Matenal (TF2) 
Other (Explain in Remaiks) 

'indicators of hydrophytic vegetation and 
wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soi l P resen f Yes. No 

kRemarks 

No hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (any one indicator is sufficient) Water Marks (81) (Riverine) 

Surface Water (A1) Salt Crust (811) Sediment Deposits (B2) (Riverme) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Riverme) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (BIO) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surtace (07) 

Dnft Deposits (83) (Nonrivenne) Presence of Reduced Iron (C4) Crayfish Burrows (C8) 

. Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (B7) Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surtace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydrology Presen f Yes No X 
(includes capillarv fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

No wetland hydrology 

US Arniy Corps of Engineers AndWesI-Version 11 1-2006 



SOIL Sampling Point 6 16 

Profile Description (Describe to the depth needed fo document the indicator or confirm the absence of indicators ) 

Depth 
(inches) 

0 4 

4 7 

Matnx Redox Features 
Color (moist) 

10YR3/2 

2 5Y 5/2 

7 - 1 0 10YR 6/3 

100 

100 

100 

Color (moist) Type Loc' Texture 

01 

01 

Cl 

Remarks 

Moist 

Moist 

Moist 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matfix 
Hydric Soil Indicators (/Applicable to all 

Histosol (Al) 
Histic Epipedon (A2) 
Black Histic (A3) 
Hydrogen Sulfide (A4) 
Stratified Layers (A5) (LRR C] 
1 cm Muck (A9) (LRR D) 
Depleted Below Dark Suriace (Al 1) 

, Thick Dark Surface (A12) 
Sandy Mucky Mineral (SI) 
Sandy Gleyed Matnx (S4) 

LRRs unless otherwise noted ) 

Sandy Redox (S5) 
Sti-ipped Matnx (S6) 
Loamy Mucky Mineral (F1) 
Loamy Gleyed Matrix (F2) 
Depleted Matrix (F3) 
Redox Dark Suriace (F6) 
Depleted Dark Surface (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 

Indicators for Problematic Hydric Soi ls 

1 cm Muck (A9) (LRR C) 
2 cm Muck (A10) (LRRB) 
Reduced Vertic (FI 8) 
Red Parent Matenal (TF2) 

X Other (Explain in Remarks) 

'indicators of hydrophytic vegetation and 
wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soi l P resen f Yes X No 

I Remarks 

Playa soils Salorthids are hydnc by definition 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (B1) (Riverme) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (82) (Riverme) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Riverme) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (810) 

Water Marks (81) (Nonnverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thm Muck Surtace (C7) 

Drift Deposits (83) (Nonnverine) Presence of Reduced Iron {QA) Crayfish Burrows (C8) 

Surtace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aena l Imagery (C9) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hvdroloqv Presen f Yes N o X 
(includes capillary fnnqe) 
Describe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

No wetland hydrology evident 

US Army Coros of Enoineei'? AnrlWp<;l- Vpr<;irin 11 1 2006 



SOIL Sampling Point 6 17 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth 
(inches) 

0 4 

4 7 

Mainx Redox Features 

7 - 1 0 

Color (moist) 

10YR 3/2 

2 5Y 5/2 

10YR 6/3 

100 

100 

100 

Color (moist) Type Loc' Texture 

01 

01 

Remarks 

Moist 

Moist 

01 Moist 

'Type C=Concentration D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RO=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRRB) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 

Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Matenal (TF2) 

Stratitied Layers (A5) (LRR C) Depleted Matnx (F3) X Other (Explain in Remarks) 

1 cm Muck (A9) (LRR D) . Redox Dark Surface (F6) 

Depleted Below Dark Surface (Al 1) Depleted Dark Surface (F7) 

Thick Dark Surface (A12) Redox Depressions (F8) 

Sandy Mucky Mineral (S1) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 

Sandy Gleyed Matrix (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soil Presenf Yes X No 

I Remarks 

Playa soils Salorthids are hydnc by detinition 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Primary Indicators (anv one indicator is sufficient) Water Marks (Bl) (Riverme) 

Suriace Water (Al) Salt Crust (811) Sediment Deposits (B2) (Riverine) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Riverine) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (SI 0) 

Water Marks (81) (Nonnvenne) Hydrogen Sulfide Odor (Cl) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (C7) 

Drift Deposits (83) (Nonrivenne) Presence of Reduced Iron (04) Crayfish Burrows (C8) 

X Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aer ia l Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (B9) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hvdroloqv Presenf Yes X No 
(includes capillary fnnqe) 
Descnbe Recorded Data (stream gauge monitoring well aenal photos previous inspections) if available 

Remari<s 

Cracked soils are indication of wetland hydrology 

US Armv Corps of Enoineers And West- Ver':;ion 11 1 2006 



SOIL Sampling Point 7 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
(inches) Color (moist) °/ Color (moist) / Type' Loc Texture Remarks 

0 3 10YR 5;2 

3 It 10YR5/2 

100 

100 

Texture 

SiLo 

01 

Moist 

Moist 

'Type 0=Ooncentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stnpped Matrix (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) X Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dari< Surtace (Al l ) Depleted Dark Surtace (F7) 
Thick Dark Surface (A12) Redox Depressions (FS) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soil P resen f Yes X No 

IRemarks 

Playa soils Salorthids are hydric by definition 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2cr more reauired) 

Primary Indicators (anv one indicator is sufficient) Water Marks (81) (Riverme) 

Surface Water (A1) Salt Crust (811) Sediment Deposits (B2) (Riverme) 

High Water Table (A2) Biotic Crust (812) Dnft Deposits (B3) (Riverme) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (Bl 0) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Seoiment Deposits (82) (Nonrivenne; Oxidized Rhizospheres along Living Roots (03) _ Thin Muck Surface (07; 

Drift Deposits (83) (Nonnverine) Presence of Reduced Iron (CM) Crayfish Burrows (C8) 

X Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (C9) 

Inundation Visible on Aenal Imagery (87) , Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Suriace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Deoth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hydroioqv Presenf Yes X No 
(includes capillary fnnqe) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

emari<s 

Cracked soils are indication of wetland hydrology 



SOIL Sampling Point 7 2 

Profile Description (Describe to the depth needed fo document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
tinches) Color (moist) % Color (moist) °/ Type' Loc Texture Remarks, 

^0-6 10YR 3/2 

% 
100 

6 + 7 5YR 4/3 100 

SiLo Moist 

CILo Moist 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matrix 
Hydnc Soil Indicators (Applicable to all LRRs 

Histosol (Al) _ 
Histic Epipedon (A2) 
Black Histic (A3) _ 
Hydrogen Sulfide (A4) 
Stratitied Layers (A5) (LRR C) _ 
1 cm Muck (A9) (LRR D) _ 

, Depleted Below Dark Suriace (Al l ) _ 
Thick Dark Surface (A12) _ 
Sandy Mucky Mineral (SI) 
Sandy Gleyed Matnx (S4) 

unless Otherwise noted ) 

Sandy Redox {S5) 
Stnpped Matnx (S6) 
Loamy Mucky Mineral (FI) 
Loamy Gleyed Matnx (F2) 
Depleted Matrix (F3) 
Redox Dark Surface (F6) 
Depleted Dark Surface (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 

Indicators for Problematic Hydnc Soils 

1 cm Muck (A9) (LRR C) 
2 cm Muck (AIO) (LRR B) 
Reduced Vertic (F18) 
Red Parent Matenal (TF2) 
Other (Explain in Remarks) 

Indicators of hydrophytic vegetation and 
wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

if 
Depth (inches) Hydric Soil P resen f Yes . No 

emarks 

No hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Primary Indicators (anv one indicator is sufficient) Water Mari<s (81) (Riverme) 

Suriace Water (A1) Salt Crust (B11) Sediment Deposits (B2) (Riverme) 

High Water Table (A2) Biotic Cmst(812) Drift Deposits (83) (Riverine) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (810) 

Water Marks (Bl) (Nonnverine) Hydrogen Sultide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (C7) 

Dnft Deposits (B3) (Nonrivenne) Presence of Reduced Iron (04) Crayfish Burrows (08) 

Suriace Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aenal Imagery (C9) 

Inundation Visible on Aenal Imagery (B7) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Suriace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Present'' Yes No X Deoth (inches) Wetland Hydrology Presen f Yes No X 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

No wetland hydrology 

11*^ A r m \ / Pn rnc ; nf F n n i n p p r * ; And West - Version 11 1 2006 



SOIL Sampling Point 8 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 

J(inches) 

0 3 

3+ 

Color (moist) 

10YR 5/2 

10YR 5/2 

% 
100 

100 

Color (moist) 7 Type Loc' Texture 

SiLo 

01 

Remarks 

Moist 

Moist 

'Type C=Concen1ration D=Depletion RM-Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matrix 
Hydric Soil Indicators (/Applicable to all LRRs 

Histosol (A1) 
Histic Epipedon (A2) 
Black Histic (A3) 
Hydrogen Sulfide (A4) 
Stratified Layers (A5) (LRR C) 
1 cm Muck (A9) (LRR D) 
Depleted Below Dark Suriace (A11) 
Thick Dark Surtace (A12) 
Sandy Mucky Mineral (SI) 
Sandy Gleyed Matnx (S4) 

unless otherwise noted) 

Sandy Redox (S5) 
Stnpped Matnx (S6) 
Loamy Mucky Mineral (F1) 
Loamy Gleyed Matrix (F2) 
Depleted Matnx (F3) 
Redox Dark Suriace (F6) 
Depleted Dark Suriace (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 

Indicators for Problematic Hydric Soils 

1 cm Muck (A9) (LBR C) 
2 cm Muck (AID) (LRR B) 
Reduced Vertic (F18) 
Red Parent Material (TF2) 

X Other (Explain in Remarks) 

Indicators of hydrophytic vegetation and 
wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soil P resen f Yes X_ No 

emarks 

Playa soils Salorthids are hydnc by definition 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Rivenne) 

Suriace Water (A1) Salt Crust (811) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (B12) Dnft Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Pattems (810) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surtace (07) 

. Dntt Deposits (83) (Nonrivenne) Presence of Reduced Iron (04) Crayfish Burrows (08) 

X Surtace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aerial Imagery (C9) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Deoth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hydroioqv Presenf Yes X No 
(includes capillary fringe) 
Describe Recorded Data (stream gauge monitonng well aenal photos previous inspections) i( available 

Remarks 

Cracked soils are indication of wetland hydrology 

1 m A n n \ ' Pnrn«; nf Fnn lnpp r ' ^ And West - Version 11 1 2006 



SOIL Sampling Point 9 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matrix Redox Features 
(inches) Color (moist) °/ Color (moist) /o Type' Loc' Texture Remarks 

10YR3/2 

4 7 2 5Y 5/2 

7 - 1 0 10YR 6/3 

y 

100 

100 

100 

Texture 

SiLo 

01 

Cl 

Moist 

Moist 

Moist 

'Type C=Concentration D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RC=Root Channel M=Matrix 
Hydric Soil Indicators (Applicable to al LRRs unless otherwise noted ) Indicators for Problematic Hydric So i l s ' 

. Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sultide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratitied Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remaiks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (Al 1) Depleted Dark Surface (F7) 
Thick Dark Surface {A12) Redox Depressions (F8) 
Sandy Mucky Mineral (S1) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetiand hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soil P resen f Yes No X 

k Remarks 

No hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Riverme) 

Surtace Water (Al) Salt Crust (B11) Sediment Deposits (82) (Riverme) 

High Water Table (A2) Biohc Crust (B12) Drift Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (Bl 0) 

Water Marks (81) (Nonnverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (B2) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Suriace (07) 

Drift Deposits (83) (Nonrivenne) Presence of Reduced Iron (04) Crayfish Burrows (CB) 

Suriace Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) . Saturation Visible on Aenal Imagery (C9) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Deoth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hydrology Presenf Yes No X 
(includes capillary fnnqe) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remartts 

No wetland hydrology 

US Armv Corps of Engineers And West-Version 11 1 2006 



SOIL Sampling Point 9 2 

Profile Description (Describe to the depth needed to document the indicator or conhrm the absence of indicators ) 

Depth Matnx Redox Features 
(inches) 

0 3 

3 8 

8+ 

Color (moist) 

10YR3/2 

10YR 6/4 

7 Color (moist) 7 

100 

100 

Type. Loc' Texture 

SiLo 

SaGr 

Remarks 

Moist 

Damp 

Cemented, hard pan 

'Type C=^oncentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs 

Histosol (Al) 
Histic Epipedon (A2) 
Black Histic (A3) _ 
Hydrogen Sulfide (A4) 
Stratitied Layers (A5) (LRR C) 
1 cm Muck (A9) (LRR D) 

. Depleted Below Dark Suriace (Al 1) 

. Thick Dark Surface (A12) 
Sandy Mucky Mineral (SI) 
Sandy Gleyed Matnx (S4) 

unless otherwise noted ) 

, Sandy Redox (S5) 
Stnpped Matnx (S6) 
Loamy Mucky Mineral (FI) 
Loamy Gleyed Matnx (F2) 
Depleted Matnx (F3) 
Redox Dark Surface (F6) 
Depleted Dark Surtace (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 

Indicators for Problematic Hydric Soils 

1 cm Muck (A9) (LRR C) 
2 cm Muck (AIO) (LRR B) 
Reduced Vertic (F18) 
Red Parent Matenal (TF2) 

X Other (Explain in Remarks) 

Indicators of hydrophytic vegetation and 
wetland hydrology must be present 

Restrictive Layer (if present) 

Type Cemented hard pan 

Depth (inches) 8 Hydnc Soil Presenf Yes X No 

^Remarks 

Salorthids 

HYDROLOGY 
Wetland Hydrology Indicators 

Pnmarv Indicators (anv one indicator is sufficient) 

. Surface Water (A1) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (81) (Nonrivenne) 

Sediment Deposits (82) (Nonrivenne) 

Drift Deposits (83) (Nonrivenne) 

X Surface Soil Cracks (B6) 

Inundation Visible on Aerial Imagery (87) 

Water Stained Leaves (B9) 

Salt Crust (811) 

Biotic Crust (812) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (01) 

Oxidized Rhizospheres along Living Roots (C3) 

Presence of Reduced Iron (04) 

Recent Iron Reduction in Plowed Soils (06) 

Other (Explain in Remarks) 

Secondarv Indicators (2 or more required) 

Water Marks (Bl) (Rivenne) 

Sediment Deposits (B2) (Riverme) 

Drift Deposits (B3) (Rivenne) 

Drainage Patterns (BIO) 

Dry Season Water Table (C2) 

Thin Muck Surface (C7) 

Crayfish Burrows (CB) 

Saturation Visible on Aerial Imagery (C9) 

. Shallow Aquitard (D3) 

FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes . 

Water Table Presenf Yes. 

Saturation Presenf Yes. 
(includes capillary fnnge) 

No. 

No. 

No 

Depth (inches) 

Depth (inches) 

Depth (inches) Wetland Hydrology Presenf Yes _X_ No 

Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

racked soils indicate wetland hydrology 

US Army Corps of Engineers And West-Version 1 1 1 2006 



SOIL Sampling Point 10 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
(inches) Color (moist) 

0 8 

8-18+ 

10YR 3/2 

10YR 4/2 

7_ 

100 

100 

Color (moist) 7 Type' Loc' Texture 

SiLo 

SiLo 

Remarks 

Damp 

Damp 

'Type C=Concentralion D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RO-Root Channel M=Matrix 
Hydric Soil Indicators (Applicable to all 

Histosol (Al) 
Histic Epipedon (A2) 
Black Histic (A3) 
Hydrogen Sulfide (A4) 
Stratified Layers (A5) (LRR C) 
1 cm Muck (A9) (LRR D) 
Depleted Below Dark Suriace (A11) 
Thick Dark Surface (A12) 
Sandy Mucky Mineral (SI) 
Sandy Gleyed Matnx (S4) 

LRRs unless otherwise noted ) 

Sandy Redox (S5) 
Stripped Matnx (S6) 
Loamy Mucky Mineral (FI) 
Loamy Gleyed Matnx (F2) 
Depleted Matrix (F3) 
Redox Dark Surface (F6) 
Depleted Dark Surface (F7) 
Redox Depressions (F8) 

. Vernal Pools (F9) 

Indicators for Problematic Hydric Soils' 

1 cm Muck (A9) (LRR C) 
2 cm Muck (AIO) (LRRB) 
Reduced Vertic (F18) 
Red Parent Matenal (TF2] 
Other (Explain in Remarks) 

'indicators of hydrophytic vegetation and 
wetland hydrology must tie present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soil Presenf Yes. No X 

iRemari<s 

Soils not hydric 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Riverme) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (82) (Riverme) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Riverme) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (BIO) 
Water Marks (81) (Nonnverine) Hydrogen Sulfide Odor (C1) Dry Season Water Table (C2) 

Sediment Deposits (82) (Nonnverine) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surtace (C7) 

Drift Deposits (83) (Nonrivenne) Presence of Reduced Iron (Ot) Crayfish Burrows (CB) 

Suriace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturabon Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Suriace Water Presenf Yes No X Deoth (inches) 

Water Table Presenf Yes No X Deoth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hvdroloqv Presenf Yes No X 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

iNo wetland hydrology 

US Army Corps of Engineers And West-Version 11 1 2006 



SOIL Sampling Point 10-2 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
/inches! 

Fo 3 

3-16+ 

Color (moist) 

10YR3/2 

10YR 6/4 

7o 

100 

Color (moist) 

100 

Type' Loc Texture 

SiLo 

Cl 

Remarks 

Moist 

Moist 

'Type C=Ooncentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RO=Root Channel M=Matnx 
Hydric Soil Indicators (/Applicable to all LRRs 

Histosol (A 1) _ 
Histic Epipedon (A2) 
Black Histic (A3) _ 
Hydrogen Sulfide (A4) 
Stratified Layers (A5) (LRR C) _ 
1 cm Muck (A9) (LRR D) _ 
Depleted Belov; Dark Suriace (A11) 
Thick Dark Surface (A 12) 
Sandy Mucky Mineral (SI) 
Sandy Gleyed Matrix (S4) 

unless otherwise noted ) 

, Sandy Redox (S5) 
. Stnpped Matrix (S6) 

Loamy Mucky Mineral (FI) 
Loamy Gleyed Matnx (F2) 
Depleted Matrix (F3) 
Redox Dark Surface (F6) 

, Depleted Dark Surface (R) 
Redox Depressions (F8) 

, Vernal Pools (F9) 

Indicators for Problematic Hydnc Soils 

1 cm Muck (A9) (LRR C) 
2cm Muck (AIO) (LRRB) 
Reduced Vertic (F18) 
Red Parent Matenal (TF2) 

X Other (Explain in Remaiks) 

Indicators of hydrophytic vegetation and 
wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

if 
Depth (inches) Hydnc Soil P resen f Yes X No 

emarks 

Salorthids 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (any one indicator is sufficient) Water Marks (Bl) (Rivenne) 

Suriace Water (Al) Salt Crust (811) Sediment Deposits (B2) (Riverme) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (BIO) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (82) (Nonrivenne) , Oxidized Rhizospheres along Living Roots (03) Thin Muck Surtace (07) 

Drift Deposits (83) (Nonnverine) Presence of Reduced Iron (04) Crayfish Burrows (C8) 

X Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible onAenal Imagery (09) 

Inundation Visible on Aerial Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Suriace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hvdroloqv Presen f Yes X No 
(includes capillary fringe) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

racked soils indicate wetland hydrology 

US Amy Corps of Engineers And West-Version 11 1 2006 



SOIL Sampling Point 11 1 

Profile Descnption (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matrix Redox Features 
linches) 

^ 3 

3-18+ 

Color (moist) 

10YR 3/2 

10YR 6/4 

100 

100 

Color (moist) 7o Type' Loc' Texture 

SiLo 

01 

Remarks 

Moist 

Moist 

'Type C=Concentration D=:Deplelion RM=Reduced Matrix 'Location PL=Pore Lining RO^Root Channel M-Matnx 
Hydric Soil Indicators (Applicable to all 

Histosol (Al) 
Histic Epipedon (A2) 
Black Histic (A3) 
Hydrogen Sulfide (A4) 
Stratified Layers (A5) (LRR C) 
1 cm Muck (A9) (LRR D) 
Depleted Below Dark Surface (Al 1) 
Thick Dark Surface (A12) 
Sandy Mucky Mineral (SI) 
Sandy Gleyed Matnx (S4) 

LRRs unless otherwise noted ) 

Sandy Redox (S5) 
Stnpped Matnx (S6) 
Loamy Mucky Mineral (F1) 
Loamy Gleyed Matnx (F2) 
Depleted Matnx (F3) 
Redox Dark Surface (F6) 
Depleted Dark Suriace (F7) 
Redox Depressions (F8) 
Vernal Pools (F9) 

Indicators for Problematic Hydric Soils 

1 cm Muck (A9) (LRR C) 
2 cm Muck (AID) (LRR B) 
Reduced Vertic (F1B) 
Red Parent Matenal (TF2) 

X Other (Explain in Remarks) 

Indicators of hydrophytic vegetation and 
wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soil P resen f Yes X No 

lemarks 

Salorthids 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more required) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Rivenne) 

Suriace Water (Al) Salt Crust (811) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Dnft Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (BIO) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonnverine) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Drift Deposits (83) (Nonrivenne) Presence of Reduced Iron (C4) Crayfish Burrows (08) 

X Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aerial Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes No X Deoth (inches) 

Wafer Table Presenf Yes No X Depth (inches) 

Saturation Present? Yes No X Depth (inches) Wetland Hydroioqv Presenf Yes X No 
(includes capillary fringe) 
Describe Recorded Data (stream gauge monitonng well aerial photos previous inspections) if available 

if 
Remarks 

racked soils indicate wetland hydrology 

119 A m i v P n r n ' ; nf F n n i n p p i s And West - Version 11 1 2006 



SOIL Sampling Point 11 2 

Profile Description (Descnbe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
(inches) Color (moist) k Color (moist) / Type' 

0 8 

8-18+ 

1QYR 3/2 100 

Loc^ 

10YR4/2 100 

Texture 

SiLo 

SiLo 

Remarks 

Damp 

Damp 

'Type C=Ooncentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RO=Root Channel M=Matrix 
Hydric Soil Indicators (Applicable fo all LRRs unless otherwise noted ) Indicators for Problematic Hydnc Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stnpped Matnx (S6) _ 2 cm Muck (AIO) (LRRB) 
Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (FIB) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Matenal (TF21 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Suriace (F6) 
Depleted Below Dark Surface (Al 1) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Deoth (inches) Hydnc Soil Presenf Yes No X 

.Remarks 

Soils not hydric 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or m o r e reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Wafer Marks (81) (Riverme) 

Suriace Water (Al) Salt Crust (811) Sediment Deposits(82) (Riverme) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Rivenne) 

Saturation {A3) Aquatic Invertebrates (813) Drainage Patterns (810) 

Water Marks (81) (Nonrivenne) . Hydrogen Sultide Odor (01) . Dry Season Water Table (02) 

Sediment Deposits (82) (Nonnverine) Oxidized Rhizospheres along Living Roots (03) Thin Muck Suriace (07) 

Dnft Deposits (83) (Nonrivenne) . Presence of Reduced Iron (04) . Crayfish Burrows (08) 

Suriace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aerial Imagery (09) 

Inundation Visible on Aerial Imagery (87) . Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (B9) FAC Neutral Test (05) 

Field Observations 

Suriace Water Presenf Yes No X Deoth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturabon Presenf Yes No X Depth (inches) Wetland Hydroioqv Presenf Yes No X 
(includes capillary fnnqe) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remartts 

No wetland hydrology 

US Army Corps of Engineers And West-Version 11 1 2006 



SOIL Sampling P o i n t 12 1 

Prof i le Descr ipt ion (Descr ibe to the depth needed to document the indicator or conf i rm the a b s e n c e of ind ica tors ) 

Depth Matrix Redox Features 
kdnches) 

* 0 - 18+ 

Color (moist) 

2 5Y 5/2 

7 Color (moist) 7 Tvpe^ Loc ' 

70 1 0 Y R 5 / 6 30 M 

Texture 

SaC l 

Remarks 

Moist 

'Type 0=Concenlration D=Deplelion RM=Reduc6d Matrix 'Location PL=Pore Lining RC=Rool Channel M=Matnx 

Hydr ic So i l Indicators (Appl icable to al l L R R s 

Histosol (A l ) _ 

Histic Epipedon (A2) 

Black Histic (A3) 

Hydrogen Sulfide (A4) 

Stratitied Layers (A5) (LRR C) 

1 cm Muck (A9) (LRB D) 

Depleted Below Dark Suriace ( A l l ) 

Thick Dark Surface (A 12) J<_ 

Sandy Mucky Mineral (SI) 

Sandy Gleyed Matrix (S4) 

un less otherwise noted ) 

. Sandy Redox (S5) 

, Stripped Matnx (S6) 

Loamy Mucky Mineral (FI) 

Loamy Gleyed Matrix (F2) 

Depleted Matnx (F3) 

Redox Dark Suriace (F6) 

Depleted Dark Suriace (F7) 

Redox Depressions (F8) 

Vernal Pools (F9) * 

Indicators for Problemat ic H y d n c S o i l s 

1 cm Muck (A9) (LRR C) 

2 c m Muck (AIO) (LRR B) 

Reduced Vertic (F18) 

R e d Parent Matenai (TF2) 

Other (Explain in Remarks) 

' indicators ot hydrophytic vegetation and 

wetland hydrology must be p resen t 

Restr ict ive Layer (if present) 

Type 

if 
Depth (inches) Hydr ic S o i l P r e s e n f Yes X N o 

6mari<s 

Redox Depressions 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (Bl) (Rivenne) 

Suriace Water (Al) _X Salt Crust (811) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Riverine) 

Saturabon (A3) Aquatic Invertebrates (013) Drainage Patterns (810) 

Water Marks (81) (Nonrivenne) Hydrogen Sultide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (B2) (Nonnverine) Oxidized Rhizospheres along Living Roots (03) Thm Muck Surface (07) 

Dnft Deposits (83) (Nonrivenne) Presence of Reduced Iron (04) Crayfish Burrows (C8) 

X Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturabon Visible on Aenal Imagery (C9) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf? Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydroioqv Presenf Yes X No 
(includes capillary fnnqe) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remaiks 

Surtace cracks and salt crust is evidence of ponding and wetland hydrology 

1 IS Armv Pnrnq nf Ennineers And W e s I - V e r s i o n 11 1 2 0 0 6 



SOIL Sampling Point 12 2 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
/inches) Color (moist) 7o Color (moist) / . 

18+ 10YR3/2 

% 
100 

J y p e ' Loc' Texture 

Sa 

Remarks 

Drv to damp 

'Type O=0oncentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydnc Soil Indicators (Applicable to al LRRs unless otherwise noted ) Indicators for Problematic Hydric Soils' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matnx (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 

Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Matenal (TF2) 

Stratified Layers (A5) (LRR C) Depleted Matnx (F3) Other (Explain in Remaiks) 

1 cm Muck (A9) (LRR D) Redox Dark Suriace (F6) 
Depleted Below Dark Suriace (Al l ) Depleted Dark Suriace (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Deoth (inches) Hvdric Soil Presenf Yes No X 

emarks 

No hydric soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more required) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Rivenne) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (82) (Riverme) 

High Water Table (A2) Biotic Crust (812) Dnft Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (BIO) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (B2) (Nonnverine) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Drift Deposits (B3) (Nonrivenne) Presence of Reduced Iron (04) Crayfish Burrows (C8) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remari<s) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hvdroloqv Presenf Yes No X 
(includes capillar/ fnnge) 
Descnbe Recorded Data (stream gauge monitoring well aenal photos previous inspections) if available 

Remartts 

No wetland hydrology 

1 IQ A r m P n m t ; nf F n n t n p p r ^ And West - Version 11 1 2006 



SOIL Sampling Point 12 3 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
Jinches) 

ro 10 

10+ 

Color (moist) 

10YR 2/2 

10YR4/3 

7 

100 

100 

Color (moist) 7 Type' Loc' Texture 

Sa 

Sa 

Remarks 

Dn/ 

Dry 

'Type C=Concentrafaon D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RO=^Root Channel M=Malnx 
Hydric Soil Indicators (Applicable to al LRRs unless otherwise noted ) Indicators for Problematic Hydric Soils' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (AIO) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dari< Surface (F6) 
Depleted Below Dark Surface (Al l) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (Si) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetiand hydrology must be present 

Restrictive Layer (if present) 

Type . ... 

Depth (inches) Hvdnc Soil Presenf Yes No X 

emarks 

No hydnc soils 

HYDROLOGY 

Wetland Hydrology Indicators Secondarv Indicators (2 or more reouired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Rivenne) 

Surtace Water (Al) Salt Crust (811) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (B3) (Rivenne) 

Saturabon (A3) Aquatic Invertebrates (813) Drainage Patterns (810) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Drift Deposits (83) (Nonnverine) Presence of Reduced Iron (04) Crayfish Bunows (08) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hvdroioqy Presenf Yes No X 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aerial photos previous inspections) if available 

Remarks 

No wetland hydrology 

US Annv Coros of Enoineers And West - Version 11 1 2006 



SOIL Sampling Point 13 1 

r 

Profi le Descr ip t ion (Descr ibe lo the depth needed to document the indicator or conf i rm the absence of ind ica tors ) 

Depth Matrix Redox Features 
nches) 

0 - 1 8 + 

Color (moist) 

1 0 Y R 4 / 3 

7o 

100 

Color (moist) 7 Type' Loc ' Texture 

CILo 

Remari<s 

Moist 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RO=floot Channel M=Matnx 

Hydnc Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soils' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matrix (S6) 2 cm Muck (AID) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 

Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material (TF2) 

Stratified Layers (A5) (LRR C) Depleted Matrix (F3) X Other (Explain in Remarks) 
. 1 cm Muck (A9) (LRR D) Redox Dark Surtace (F6) 

Depleted Below Dark Surface (Al l ) Depleted Dark Surface (R) 

Thick Dark Surtace (A12) Redox Depressions (F8) 

Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

if 
Depth (inches) Hydnc Soil Presenf Yes X_ No 

emarks 

Salorthids playa 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Primary Indicators (anv one indicator is sufficient) Water Mari<s (81) (Rivenne) 

Surface Water (Al) X Salt Crust (811) Sediment Deposits (B2) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Dnft Deposits (B3) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (B10) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (Cl) Dry Season Water Table (C2) 
Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Drift Deposits (83) (Nonrivenne) Presence of Reduced Iron (04) Crayfish Burrows (08) 

X Surtace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remari<s) Shallow Aquitard (03) 

Water Stained Leaves (B9) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydrology Presenf Yes X No 
(includes capillary fringe) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

Salt crust and suriace soil cracks = wetiand hydrology 

And West - Vers ion 11 1 2006 



SOIL Sampling Point 13 2 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matrix Redox Features 
.(inches) Color (moist) 7o Color (moist) 7o Type' Loc Texture Remarks 

0 10 

10+ 

10YR2/2 

10YR4/3 

100 

100 

Sa Drv 

Sa Dry 

l=Reduced Matnx 'Location PL=Pore Lining RO=Root Channel M-Matrix 
Hydric Soil Indicators (/applicable to al LRRs unless otherwise noted ) Indicators for Problematic Hydnc Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matrix (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (FI 8) 

Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 

Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 

1 cm Muck (A9) (LRR D) Redox Dark Suriace (F6) 
Depleted Below Dark Suriace (Al l) Depleted Dari< Suriace (F7) 

Thick Dark Suriace (A 12) Redox Depressions (FS) 

Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 

, Sandy Gleyed Matrix (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type . . . . . . 
Deoth (inches) Hvdric Soil P resen f Yes No X 

k Remarks 

No hydric soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Mario (81) (Rivenne) 

Surtace Water (Al) Salt Crust (811) Sediment Deposits (82) (Riverme) 

High Water Table (A2) Biohc Crust (B12) Dnft Deposits (B3) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (810) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (Cl) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (C3) Thin Muck Surface (07) 

Drift Deposits (83) (Nonnverine) Presence of Reduced Iron (04) Crayfish Burrows (08) 

Surtace Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aerial Imagery (09) 

Inundation Visible on Aenal Imagery (B7) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (B9) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hvdroloqv Presenf Yes No X 
(includes capillar/ fnnqe) 
Describe Recorded Data (stream gauge monitonng well aerial photos previous inspections) if available 

Remari^s 

No wetland hydrology 

And West - Version 11 1 2006 



SOIL Sampling Point 14 1 

Profi le Descnp t ion (Descr ibe to the depth needed to document the indicator or conf i rm the absence of ind icators ) 

Depth Matnx Redox Features 
(inches) 

0 10 

10+ 

Color (moist) 

1 0 Y R 4 / 1 

10yr6/2 

7 

100 

100 

Color (moist) 7 Type' Loc ' Texture 

OILo 

01 

Remarks 

Moist 

Moist 

'Type C=Concentration D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RO=Root Channel M=Matnx 

Hydric So i l Indicators (Appl icable to al l L R R s un less otherwise noted ) 

Histosol (A l ) 

Histic Epipedon (A2) 

Black Histic (A3) 

Hydrogen Sulfide (A4) 

Stratified Layers (A5) (LRR C) 

1 cm Muck (A9) (LRR D) 

Depleted Below Dark Surface (A l 1) 

Thick Dark Sur iace (Al 2) 

Sandy Mucky Mineral (SI) 

Sandy Gleyed Matnx (S4) 

. Sandy Redox (S5) 

Stnpped Matnx (S6) 

Loamy Mucky Mineral (FI) 

Loamy Gleyed Matrix (F2) 

Depleted Matnx (F3) 

Redox Dark Surface (F6) 

Depleted Dark Surface (F7) 

Redox Depressions (F8) 

Vernal Pools (F9) 

Indicators for Prob lemat ic Hydr i c S o i l s ' 

1 cm Muck (A9) (LRR C) 

2 cm Muck (AIO) (LRR B) 

Reduced Vertic (F18) 

R e d Parent Material (TF2) 

X Other (Explain in Remarks) 

Indicators of hydrophytic vegetation and 

wetland hydrology must be present 

Restr ic t ive Layer (if present) 

Type 

Depth (inches) Hydr ic S o i l P r e s e n f Yes . N o 

kRemarks 

Playa soils Salorthids are hydric by definition 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Rivenne) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Pattems (810) 

Water Marks (Bl) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Drift Deposits (83) (Nonrivenne) Presence of Reduced Iron (04) Crayfish Burrows (C8) 

X Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remari^s) Shallow Aquitard (D3) 

Water Stained Leaves (B9) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Deoth (inches) 

Saturation Present? Yes No X Depth (inches) Wetland Hydroioqv Presenf Yes X No 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remari<s 

Suriace cracks are indication of saturation 

I 1*̂  A r m \ / P . n r n c n f F n n i n p p r * ; And W e s t - V e r s i o n 11 1 2006 



SOIL Sampling Point 14 2 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
t(inches) Color (moist) / Color (moist) 7o Type' Loc' Texture Remarks 

0 8 

8-18+ 

10YR 3/2 

10YR4/2 

J_ 

100 

100 

Texture 

SiLo 

CILo 

Damp 

Damp 

'Type C=OQncentration D=Depletion RM=Reduced Matnx 'Location PL=Por6 Lining RO=Root Channel M=Malnx 
Hydnc Soil Indicators (Applicable to al LRRs unless otherwise noted ) Indicators for Problematic Hydric Soils' 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (FI 8) 

Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Material fTF2) 

Stratified Layers (A5) (LRR C) . Depleted Matnx (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surtace (F6) 
Depleted Below Dark Suriace (Al 1) Depleted Dark Suriace (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 

Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 

Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Deoth (inches) Hvdric Soil Presenf Yes No X 

if emarks 

No hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (Bl) (Rivenne) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (B12) Dnft Deposits (B3) (Riverme) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (Bl 0) 

Water Marks (Bl) (Nonnverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonnverine) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Drift Deposits (83) (Nonrivenne) Presence of Reduced Iron (C4) Crayfish Burrows (08) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Suriace Water Presenf Yes No X Depth (inches) 

Water Table Present? Yes No X Deoth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hvdroloqv Presenf Yes No X 
(includes capillary fnnqe) 
Descnbe Recorded Data (stream gauge monitonng well aerial photos previous inspections) if available 

Remarks 

I No wetland hydrology 

I 1*̂  A r m P n n c nf P n n t n o c r * ; And West - Version 11 1 2006 



SOIL Sampling Point 15 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
|inches) 

0 10 

10+ 

Color (moist) 

10YR4/1 

10vr6/2 

7 

100 

100 

Color (moist) 7 Type Loc' Texture 

CILo 

Cl 

Remarks 

Moist 

Moist 

^Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matrix 
Hydric Soil Indicators (Applicable to al LRRs unless otherwise noted ) Indicators for Problematic Hydric Soils' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matrix (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (Fia) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) X Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (A11) Depleted Dark Suriace (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetiand hydrology must be present 

Restrictive Layer (rf present) 

Type 

if 
Depth (inches) Hydric Soil Presenf Yes X No. 

emarks 

Playa soils Salorthids are hydnc by definifion 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more reauired) 

Primary Indicators (any one indicator is sufficient) Water Marks (81) (Rivenne) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Dnft Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (BIO) 
Water Marks (81) (Nonnverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonnverine) Oxidi2ed Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Drift Deposits (B3) (Nonrivenne) Presence of Reduced Iron (Ot) Crayfish Burrows (08) 

X Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturabon Visible on Aenal Imagery (C9) 

Inundation Visible onAenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D6) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydrology Presenf Yes X No 
(includes capillarv fnnpe) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remart<s 

Surface cracks are indication of saturation 

1 1*̂  A r m P n r n c n f F n n n n p r c And West - Version 11 1 2O06 



SOIL Sampling Point 15 2 

Profile Descnption (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matrix Redox Features 
finches) 

'o 8 

8 - 18+ 

Color (moist) 

10YR3/2 

10YR 4/2 

7 

100 

100 

Color (moist) 7 Type' Loc' Texture 

SiLo 

CILo 

Remarks 

Damp 

Damp 

'Type C=Concentration D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stnpped Matrix (S6) 2 cm Muck (AIO) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Matenal (TF2) 
Stratitied Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surtace (A l l ) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type . 

Depth (inches) Hydnc Soil P resen f Yes No X 

emarks 

No hydnc soils 

HYDROLOGY 

Wetland Hydrology Indicators Secondarv Indicators (2 or more required) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Riverme) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (62) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Dnft Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (B10) 

Water Mari<s (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Dnft Deposits (83) (Nonnverine) Presence of Reduced Iron (04) Crayfish Burrows (C8) 

Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aerial Imagery (C9) 

Inundation Visible on Aerial Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 
Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surtace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hydroioqv Presenf Yes No X 
(includes capillarv fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

|No wetland hydrology 

1 1"^ A r m P n n c n f P n n i n o o r * ; And West - Version 11 1 2006 



SOIL Sampling Point 16 1 

Profile Description (Describe to the depth needed fo document the indicator or confirm the absence of indicators j 

Depth Matnx Redox Features 
(inches) Color (moist) % Color (moist) 

0 10 10YR4/1 

10+ 10vr6/2 

7o 

100 

100 

7 Type' Loc' Texture 

CILo 

01 

Remarks 

Moist 

Moist 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining flC=Root Channel M=Matrix 
Hydric Soil Indicators (Applicable fo al LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) X Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 

Depleted Below Dark Surface (Al l ) Depleted Dark Surface (F7) 
Thick Dark Surface (A 12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soil P resen f Yes X No . 

IRemarks 

Playa soils Salorthids are hydnc by definition 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reouired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Rivenne) 

Surface Water (Al) Salt Cmst (811) Sediment Deposits (82) (Riverme) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (BIO) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Dnft Deposits (83) (Nonrivenne) Presence of Reduced Iron (04) Crayfish Burrows (08) 

X Surtace Soil Cracks (86) Recent iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) , Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surtace Water Presenf Yes No X Deoth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Present? Yes No X Deoth (inches) Wetland Hydroioqv Presenf Yes X No 
(includes capillar/ fnnqe) 
Describe Recorded Data (stream gauge monitoring well aenal photos previous inspections) if available 

Remarks 

Surface cracks are indication cf saturation 

i H V A I C K M _ \ / Q n o 1 -I 1 9 n n K 



SOIL Sampling Point 16 2 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
^nches) 

0 8 

8-18+ 

Color (moist) 

10YR 3/2 

10YR4/2 

7o Color (moist) 7 

100 

100 

Type' Loc' Texture 

SiLo 

CILo 

Remarks 

Damp 

Damp 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stripped Matnx (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineial (FI) Reduced Vertic (FIB) 

Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dari< Surface (F6) 
Depleted Below Dark Surface (Al 1) Depleted Dark Surtace (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Deoth (inches) Hvdnc Soi l P resen f Yes No X 

IRemarks 

No hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Primary Indicators (anv one indicator is sufficient) Water Marks (81) (Riverme) 

Surface Water (A1) Salt Crust (B11) Sediment Deposits (B2) (Rivenne) 

High Water Table (A2) Biohc Crust (B12) Dnft Deposits (83) (Riverme) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (B10) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonnvenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Dnft Deposits (83) (Nonnverine) Presence of Reduced Iron (04) Crayfish Burrows (CB) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aena l Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydroioqv Presen f Yes No X 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitoring well aerial photos previous inspections) if available 

Remarks 

No wetland hydrology 

I IQ firm C'j-t n c r\f P n n n a o c And West- Version 11 1 2006 



SOIL Sampling Point 17 1 

Profile Descnption (Describe to the depth needed to document the indicator or confirm the absence of indicators) 

Depth Matrix Redox Features 
^ (inches) 

0 10 

10+ 

Color (moist) 

10YR 4/1 

10yr 6/2 

7 

100 

100 

Color (moist) / Type' Loc' Texture 

OILo 

Cl 

Remarks 

Moist 

Moist 

'Type C=Ooncentration D=Depletion RM^Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Malnx 
Hydric Soil Indicators (/Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric So i ls ' 

. Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) . Stnpped Matrix (S6) 2 cm Muck (A10) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 

Stratified Layers (A5) (LRR C) Depleted Matrix (F3) X Other (Explain in Remarks) 

1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (Al 1) Depleted Dark Surtace (F7) 

Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (S1) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetiand hydrology must be present 

Restrictive Layer (if present) 

Type 

Deoth (inches) Hvdnc Soil P resen f Yes X No 

iRemarks 

Playa soils Salorthids are hydnc by definition 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more required) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Rivenne) 

Surtace Water (Al) Salt Crust (811) Sediment Deposits (B2) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Dnft Deposits (83) (Riverine) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (810) 

Water Marks (Bl) (Nonnverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonnvenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (C7) 

Dnft Deposits (83) (Nonnvenne) Presence of Reduced Iron (C4) Crayfish Burrows (08) 

X Suriace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aena l Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remartts) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Suriace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hvdroioqy Presen f Yes X No 
(includes capillary fnnqe) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

Suriace cracks are indication of saturation 

A d \A/o l_ \ / o c /->n 11 1 OIVIK 



SOIL Sampling Point 17 2 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators) 

Depth Matnx Redox Features 
(inches) Color (moist) 7 Color (moist) 7 Type' Loc' Texture Remarks 

0 a 10YR 3/2 

8-18+ 10YR 4/2 

7_ 

100 

100 

Texture 

SiLo 

CILo 

Damp 

Damp 

'Type C=Concentralion D=Depletion RM^Reduced Matnx 'Location PL=Pore Lining RO=Root Channel M=Matrix 
Hydnc Soil Indicators (/Applicable to al LRRs unless otherwise noted ) Indicators for Problematic Hydric So i ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matrix (S6) 2 cm Muck (AIO) (LRRB) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Suriace (A 11) Depleted Dark Surface (F7) 
Thick Dark Surface (A 12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetiand hydrology must be present 

Restrictive Layer (if present) 

Type 

if 
Depth (inches) Hydnc Soil P resen f Yes . No X 

emarks 

No hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (Bl) (Rivenne) 

Surface Water (Al) Salt Crust (B11) Sediment Deposits (B2) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (63) (Riverme) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (BIO) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (82) (Nonnvenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surtace (C7) 

Drift Deposits (83) (Nonnverine) Presence of Reduced Iron (C4) Crayfish Burrows [CS) 

Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (67) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC-Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Deoth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hydroioqv Presen f Yes No X 
(includes capillary fringe) 
Describe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remari<s 

INo wetland hydrology 

n o /-if C i - i n r i i -



SOIL Sampling Point 18 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators) 

Depth Matnx Redox Features 
(inches) Color (moist) 7 Color (moist) A Type' Loc' Texture Remart<s 

0 10 10YR4/1 

10+ lOvf 6/2 

7 

100 

100 

CILo Moist 

Cl Moist 

'Type C=Ooncentration D=^Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to al) LRRs, unless otherwise noted ) Indicators for Problematic Hydric So i l s ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C] 

Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR 8) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Matenal (TF2) 

Stratified Layers (A5) (LRR C) Depleted Matrix (F3) X Other (Explain in Remarks) 

1 cm Muck (A9) (LRR D) Redox Dark Suriace (F6) 
Depleted Below Dark Surface (Al l ) Depleted Dark Surface (F7) 

Thick Dark Surface (A12) Redox Depressions (F8) 

Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx {S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Deoth (inches) Hvdric Soil Presenf Yes X No 

^Remarks 

Playa soils Salorthids are hydnc by definition 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Rivenne) 

Suriace Water (Al) Salt Crust (811) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (BIO) 

Water Marks (81) (Nonnvenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (82) (Nonnvenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Dntt Deposits (83) (Nonnverine) Presence of Reduced Iron (Ot) Crayfish Burrows (OB) 

X Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible onAenal Imagery (09) 

Inundation Visible on Aerial Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Deoth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hvdroloqv Presenf Yes X No 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

Surface cracks are indication of saturation 

I A r m / P j - i n c n f P n n i n D o r c Ar i r tWp<; l - Wi^r^ imn 11 1 2 0 0 6 



SOIL Sampling Point 18 2 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth 
nches) 

Matnx Redox Features 

8-18+ 

Color (moist) 

10YR 3/2 

10YR 4/2 

100 

Color (moist) 7o 

100 

Type Loc' Texture 

SiLo 

CILo 

Remarks 

Damp 

Damp 

'Type C=Ooncentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RO=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to al LRRs unless otherwise noted) Indicators for Problematic Hydnc Soi ls ' 

. Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (AIO) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matnx (F3) Other (Explain in Remari<s) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (A11) Depleted Dark Suriace (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools {F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetiand hydrology mcist be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soil Presenf Yes . No 

marks 

No hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Primary Indicators (anv one indicator is sufficient) Water Marks (81) (Riverme) 

Suriace Water (Al) Salt Crust (811) Sediment Deposits (82) (Riverme) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (BIO) 

Water Marks (Bl) (Nonnverine) Hydrogen Sulfide Odor (Cl) Dry Season Water Table (C2) 

Sediment Deposits (82) (Nonnverine) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surtace (07) 

Dnft Deposits (83) (Nonnvenne) Presence of Reduced Iron (C4) Crayfish Burrows (08) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (B9) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydroioqv Presenf Yes No X 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

^ 0 wetiand hydrology 

I 1*̂  A rm \ ; Pnrnc : nf Fnn inppr« ; And West-Version 11 1 2006 



SOIL Sampling Point 18 3 

Profile Description (Descnbe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
nches) 

0 ^ 

4 12 

12+ 

Color (moist) 

10YR 3/2 

10YR6/2 

7 Color (moist) 7 

100 

100 

Type!. Loc' Texture 

CILo 

Cl 

Remarks 

damp 

Moist 

Hard pan 

'Type 0=Concentration D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RO=Root Channel M=Matnx 
Hydric Soil Indicators (/Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydnc So i l s ' 

Histosol (A1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (Fie) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matnx (F3) X Other (Explain in Remar)(s) 

. 1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (A11) Depleted Dark Suriace (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type Cemented 

if 
Depth (inches) 12 Hydnc Soil P resen f Yes X No 

emarks 

Salorthids 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (any one indicator is sufficient) Water Marks (Bl) (Rivenne) 

Surface Water (Al) Salt Crust (B11) Sediment Deposits (B2) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (Bl 3) Drainage Patterns (BIO) 

Water Marias (Bl) (Nonnvenne) Hydrogen Sulfide Odor (C1) Dry Season Water Table (C2) 

Sediment Deposits (B2) (Nonnvenne) Oxidized Rhizospheres along Living Roots (C3) Thm Muck Surface (07) 

Dnft Deposits (83) (Nonnvenne) Presence of Reduced Iron (04) Crayfish Burrows (08) 

X Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Present? Yes No X Depth (inches) Wetland Hydrology P resen f Yes X No 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

1 Remarks 

Surtace soil cracks = wetland hydrology 



SOIL Sampling Point 19 1 

Profile Descnption (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matrix Redox Features 
Idnches) Color (moist) / Color (moist) 7 Type' 

0 5 10YR 4/2 

/_ 
100 

Loc' Texture Remarf<s 

5 7 10YR 5/3 

7+ 

100 

Cl Moist 

CISa Moist 

Hard pan 

'Type C^Concentration D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR B) 
Black Hisbc (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matnx (F3) X Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (Al l ) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type Cemented 

Depth (inches) 7_ Hydnc Soil P resen f Yes X No 

• Remarks 

Salorthids playa soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Rivenne) 

Surface Water (Al) _X Salt Crust (811) Sediment Deposits (82) (Riverme) 

High Water Table (A2) Biotic Crust (812) Dnft Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (BIO) 

Water Marks (81) (Nonnvenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (B2) (Nonnvenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surtace (07) 

Dnft Deposits (83) (Nonnvenne) Presence of Reduced Iron (C4) Crayfish Burrows (08) 

_X. Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (C9) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surtace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydroioqv Presenf Yes X No 
(includes capillary fnnqe) 
Describe Recorded Data (stream gauge monitoring well aenal photos previous inspections) if available 

Remarks 

Soil surface cracks and salt crust = wetland hydrology 

H i o n n c 



SOIL Sampling Point 19 2 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
[(inches) Color (moist) 7o Color (moist) 7o Type' Loc' Texture Remarks 

0 10 10YR 2/2 

10+ 10YR4/3 

7o 

100 

100 

Texture 

Sa 

Sa 

Dry 

Dr/ 

'Type C^Ooncentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RO^Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric So i l s ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (A10) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matnx (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surtace (Al 1) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if presenf) 

Type 

if 
Depth (inches) Hydnc Soil P resen f Yes. No X 

emarks 

No hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Riverme) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (B2) (Rivenne) 

High Water Table (A2) Biobc Crust (812) Dnft Deposits (83) (Riverme) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Pattems (810) 

Water Marks (81) (Nonnvenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Suriace (07) 

Drift Deposits (83) (Nonrivenne) Presence of Reduced Iron (04) Crayfish Burrows (08) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible onAenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hvdroloqv Presenf Yes No X 
(includes capillary fnnqe) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

.Remarks 

No wetiand hydrology 



SOIL Sampling Point 19 3 

r Profili 

J^eptt-

0 3 

Profile Description (Descnbe to the depth needed to document the indicator or confirm the absence of indicators ) 

epth Matnx Redox Features 
ichesl Color (moist) 7 Color (moist) 

2-18+ 

10YR3/2 

10YR 4/2 

7 

100 

60 

7= Type' Loc' Texture 

CILo 

Remari^s 

damp 

10YR6/2 40 M 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx-
Hydric Soil Indicators (/^plicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (A 1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matnx (F3) X Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Suriace (F6) 
Depleted Below Dark Suriace (Al l ) Depleted Dark Suriace (F7) 
Thick Dark Suriace (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators ol hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydnc Soil P resen f Yes X N o . 

Remarks 

Salorthids 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more required) 

Pnmarv Indicators (any one indicator is sufficient) Water Marks (Bl) (Rivenne) 

Surface Water (A 1) Salt Crust (B11) Sediment Deposits (B2) (Riverme) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Pattems (810) 

Water Marks (81) (Nonnvenne) Hydrogen Sulfide Odor (C1) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonnvenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Dnft Deposits (83) (Nonnvenne) Presence or Reduced Iron {C4) Crayfish Burrows (C8) 

X Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (B7) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Suriace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Present? Yes No X Depth (inches) Wetland Hydroioqv P resen f Yes X No 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

if 
emarks 

Surface soil cracks = wetland hydrology 

l i t onnc 



SOIL Sampling Point 19 4 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators) 

Depth Matnx Redox Features 
[(inches) Color (moist) /o Color (moist) 7o Type' Loc 

0-18+ 10YR3/2 100 

Texture 

Sa 

Remarks 

Drv to damp 

'Type C=Ooncentration D=Depletion RM=Reduced Matnx 'Location PL=:Pore Lining RC=Root Channel M=Matrix 
Hydric Soil Indicators (/Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matrix (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (Fi 8) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matnx (F3) Other (Explain in Remartts) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) 
Thick Dark Suriace (A 12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetiand hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydnc Soil P resen f Yes . No 

FRemari<s 

No hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Rivenne) 

Surtace Water (Al) Salt Cmst (811) Sediment Deposits (B2) (Riverme) 

High Water Table (A2) Biotic Onjst (812) Drift Deposits (83) (Riverme) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (BIO) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonnvenne) Oxidized Rhizospheres along Living Roots (C3) Thin Muck Surface (07) 

Dnft Deposits (83) (Nonnvenne) Presence of Reduced Iron (C4) Crayfish Burrows (08) 

Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aerial Imagery (C9) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Present? Yes No X Depth (inches) 

Saturation Present? Yes No X Deoth (inches) Wetland Hydroioqv Presen f Yes No X 
(includes capillary fringe) 
Describe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

No wetland hydrology 



SOIL Sampling Point 19 5 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
k(inches) 

0 4 

4 10 

10+ 

Color (moist) 

10YR3/2 

10YR4/3 

/o 

100 

100 

Color (moist) 7o Type' Loc' Texture 

CILo 

_C! 

Remarks 

Moist 

Moist 

Hard pan 

'Type C=Concentration D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RC=Root Channel M=Matrix 
Hydnc Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Hislic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matnx (F3) X Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dari< Surface (F6) 
Depleted Below Dark Suriace (A l l ) Depleted Dark Surface (F7) 
Thick Dark Suriace (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetland hydrology must be present 

Restrictive Layer (rf present) 

Type Cemented 

if 
Depth (inches) 10 Hydnc Soil P resen f Yes X No . 

emarks 

Salorthids pfaya soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more reauired) 

Pnmarv Indicators (any one indicator is sufficient) Water Marks (81) (Rivenne) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (B3) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (BIO) 

Water Marks (81) (Nonnvenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (82) (Nonnvenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Drift Deposits (83) (Nonnvenne) Presence of Reduced Iron (C4) Crayfish Bunows (08) 

ZK_ Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturabon Visible on Aerial Imagery (09) 

Inundation Visible on Aerial Imagery (87) Other (Explain in Remart<s) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Deoth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Present? Yes No X Depth (inches) Wetland Hvdroioqy P resen f Yes X No 
(includes capillary fnnqe) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

Soil surface cracks = wetland hydrology 

A r i \ A / n c ^ t _ \ /#-. o 1 1 1 O n n C 



SOIL Sampling Point 19 6 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
k(inches) 

0 3 

3 12 

12+ 

Color (moist) 

10YR3/2 

10YR4/3 

7 

100 

Color (moist) 

100 

Type' Loc' Texture 

SaLo 

Sa 

Remarks 

Moist 

Moist 

Hard pan 

'Type C=Concentration D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydnc Soil Indicators (/^plicable to al LRRs unless otherwise noted ) Indicators for Problematic Hydnc Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matrix (S6) 2 cm Muck (A10) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (AS) (LRR C) Depleted Matnx (F3) X Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 

Depleted Below Dark Surface (Al 1) Depleted Dark Surface (F7) 

Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 

Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type Cemented 

if 
Depth (inches) 10 Hydric Soil P resen f Yes X No 

;emari<s 

Salorthids playa soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Primary Indicators (anv one indicator is sufficient) Water Marks (81) (Rivenne) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Riverme) 

Saturabon (A3) , Aquatic Invertebrates (813) Drainage Patterns (810) 

Water Marks (81) (Nonrivenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (B2) (Nonnvenne) Oxidized Rhizospheres along Living Roots (C3) Thm Muck Surface (07) 

Dnft Deposits (63) (Nonnvenne) Presence of Reduced Iron (04) Crayfish Bu rows (08) 

Surface Soil Cracks (B6) Recent Iron Reduction m Plowed Soils (06) Saturation Visible on Aerial Imagery (09) 

Inundation Visible on Aerial Imagery (87) Other (Explain in Remarks) Shallow Aquitard (03) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Present? Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hydrology Presen f Yes No X 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitoring well aenal photos previous inspections) if available 

.Remari<s 

No wetland hydrology 



SOIL Sampling Point 19 7 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
(inches) 

0 3 

3-18+ 

Color (moist) 

10YR3/2 

10YR4/3 

7 

100 

Color (moist) 

100 

Type' Loc' Texture 

SaLo 

Sa 

Remarks 

Moist 

Moist 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stripped Matrix (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matnx (F3) X Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matiix (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Tvpe 

Deoth (inches) Hvdnc Soil Presenf Yes X No 

I Remarks 

Salorthids playa soils 

HYDROLOGY 
Wetiand Hydrology Indicators 

Pnmarv Indicators (anv one indicator is sufficient) 

Surtace Water (Al) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (81) (Nonrivenne) 

Sediment Deposits (B2) (Nonnvenne) 

Drift Deposits (83) (Nonrivenne) 

_X. Suriace Soil Cracks (86) 

Inundation Visible on Aenal Imagery (87) 

Water Stained Leaves (89) 

Salt Crust (811) 

Biotic Cmst (B12) 

Aquatic Invertebrates (813) 

Hydrogen Sulfide Odor (01) 

Oxidized Rhizospheres along Living Roots (03) 

Presence of Reduced Iron (04) 

Recent Iron Reduction in Plowed Soils (06) 

Other (Explain m Remarks) 

Secondarv Indicators (2 or more required) 

„ Water Marks (Bl) (Rivenne) 

Sediment Deposits (82) (Rivenne) 

Dnft Deposits (83) (Rivenne) 

Drainage Patterns (B10) 

Dry Season Water Table (02) 

Thin Muck Surtace (07) 

Crayfish Burrows (08) 

Saturation Visible on Aenal Imagery (09) 

Shallow Aquitard (D3) 

FAC Neutral Test (D5) 

Field Observations 

Surtace Water Presenf Yes . 

Water Table Presenf Yes. 

Saturation Presenf Yes . 
(includes capillary fringe) 

No. 

No. 

No 

X Depth (inches) 

X Depth (inches) 

X Depth (inches) Wetland Hydrology Presenf Yes X_ No 

Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

Soil surface cracks and salt crust = wetland hydrology 

A n d Wp<;t — \/pr<;inn 11 1 POOfi 



SOIL Sampling Point 19 8 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

J3epth 
•inches) 

Matnx Redox Features J3epth 
•inches) Color (moist) 7o Color (moist) / Tvoe' Loc' Texture 

' 0 4 10YR 3/2 100 Cl 

4 6 10YR 4/2 100 01 

6-18+ 10YR4/2 90 10YR6/4 10 Cl 

Remarks 

Damp 

moist 

saturated 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) . Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) . Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 

X Depleted Below Dark Surface (A l l ) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) . Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

if 
Depth (inches) Hydnc Soil Presenf Yes X_ No 

emarks 

Depleted below dark surtace 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more required) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (Bl) (Rivenne) 

Surtace Water (Al) Salt Crust (B11) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (B12) Drift Deposits (B3) (Rivenne) 

_X_ Saturabon (A3) Aquatic Invertebrates (B13) Drainage Patterns (810) 

Water Marks (81) (Nonnvenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonnvenne) Oxidized Rhizospheres along Living Roots (C3) Thin Muck Suriace (C7) 

Dnft Deposits (83) (Nonnvenne) Presence of Reduced Iron (04) Crayfish Burrows (08) 

_X Surface Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Suriace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes X No Depth (inches) Wetland Hydroioqv Presenf Yes X No 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitoring well aerial photos previous inspections) if available 

^Remari<s 

Saturated at 6 surface soil cracks = wetland hydrology 



SOIL Sampling Point 19 9 

Profile Descnption (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
tinches) 

0 2 

2+ 

Color (moist) 

10YR3/2 

/o 

100 

Color (moist) 7o Type' Loc' Texture 

Lo 

Remartts 

damp 

Hard pan 

'Type C=Ooncentration D=Depletion RM^Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (/Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dari< Surface (F6) 
Depleted Below Dark Surface (Al 1) Depleted Dark Surface (F7) 

Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type Cemented 

Depth (inches) Hydric Soil Presenf Yes . No X 

fRemarks 

No hydnc soil indicators 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more required) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Rivenne) 

Surface Water (A 1) Salt Crust (811) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biohc Crust (B12) Dnft Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Pattems (810) 

Water Marks (Bl) (Nonnvenne) Hydrogen Sulfide Odor (Cl) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (C7) 

Dnft Deposits (83) (Nonnvenne) Presence of Reouced Iron (C4) Crayfish Burrows (08) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (05) 

Field Observations 

Surface Water Presenf Yes No X Deoth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Present? Yes No X Death (inches) Wetland Hydroioqv Presenf Yes No X 
(includes capillary fringe) 
Descnbe Recorded Data (stream gauge monitonng well aerial photos previous inspections) if available 

Remarks 

No wetland hydrology 



SOIL Sampling Point 20 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx . Redox Features 
Inches) 

"0 3 

3-18+ 

Color (moist) 

10YR 3/2 

10YR 4/3 

100 

100 

Color (moist) Type' Loc' Texture 

SaLo 

Sa 

Remarks 

Moist 

Moist 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RO=Root Channel M=Matnx 
Hydric Soil Indicators (/Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Matenal (TF2) 
Stratified Layers (AS) (LRR C) Depleted Matnx (F3) X Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (Al 1) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetland hydrology must be preserjt 

Restrictive Layer (if present) 

Type 

if 
Depth (inches) Hydric Soil Present^ Yes X_ No 

emari<s 

Salorthids 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reouired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (B1) (Riverme) 

Surface Water (Al) Salt Crust (B11) Sediment Deposits (B2) (Rivenne) 

High Water Table (A2) Biotic Crust (B12) Drift Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (810) 

Water Marks (81) (Nonnvenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (B2) (Nonnvenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Drift Deposits (83) (Nonnvenne) Presence of Reduced Iron (C4) Crayfish Burrows (08) 

X Suriace Soil Cracks (B6) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (C9) 

Inundation Visible on Aerial Imagery (87) Other (Explain in Remari<s) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydroioqv Present' Yes X No 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

Surface soil cracks = wetland hydrology 

a W l A / o c t _ \ / o c n n 1 1 1 O O n R 



SOIL Sampling Point 20 2 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

.Depth Matnx Redox Features 
Ynches) Color (moist) 

lO^R 2/2 

7o 

100 

Color (moist) 7 Type' Loc' Texture 

CILo 

Remarks 

Damp 

'Type 0=Ooncentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RO=Root Channel M=Matnx 
Hydric Soil Indicators (/Applicable to all LRRs LInicss otherwise noted) Indicators for Problematic Hydnc Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (AS) (LRR C) Depleted Matnx (F3) Other (Explain in Remartts) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (A l l ) Depleted Dark Surface (F7) 
Thick Dari< Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type Cemented 

if 
Depth (inches) Hydric Soil P resen f Yes . No X 

emarks 

No hydnc indicators 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Riverine) 

Surface Water (Al) Salt Crust (B11) Sediment Deposits (82) (Riverme) 

High Water Table (A2) Biotic Crust (B12) Dnft Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (BIO) 

Water Marks (81) (Nonnverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonnvenne) Oxidized Rhizospheres along Living Roots (C3) Thin Muck Surface (07) 

Dnft Deposits (83) (Nonnvenne) Presence of Reouced Iron [C4) Crayfish Burrows (08) 

Suriace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surtace Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Deoth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hvdroloqv Presenf Yes No X 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitoring well aenal photos previous inspections) if available 

Remarks 

No wetland hydrology 



SOIL Sampling Point 21 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
(inches) 

0 12 

12 + 

Color (moist) 

10YR 3/1 

10YR4/1 

7o 

100 

100 

Color (moist) 7o Type' Loc' Texture 

OILo 

0! 

Remari<s 

Moist 

Saturated 

'Type C=Concentration D=Depiebon RM=Reduced Matnx 'Location PL^Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soils' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stnpped Matrix (S6) _ 2 cm Muck (AIO) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (FI) _ Reduced Veriic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Material (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matnx (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Suriace (F6) 

X Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) 
Thick Dark Surface (Al 2) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soil Presenf Yes X_ No 

IRemarks 

Depleted below dark surface 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more required) 

Pnmarv indicators (anv one indicator is sufficient) Water Marks (81) (Rivenne) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (82) (Riverme) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Rivenne) 

X Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (BIO) 

Water Marks (81) (Nonnverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonnvenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Suriace (07) 

Drift Deposits (83) (Nonnvenne) Presence of Reduced Iron (04) Crayfish Burrows (08) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes X No Depth (inches) 12 Wetland Hydrology Presenf Yes X No 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

^ Remari<s 

Saturated at 12 



SOIL Sampling Point 21 2 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
kdnches) Color (moist) 7 Color (moist) 

' 0 - 4 10YR3/2 

4+ 

7 

100 

7o Type' Loc' Texture 

CILo 

Remarks 

Damp 

Hard pan 

'Type C=Concentration D-Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matrix 
Hydric Soil Indicators (/Applicable to al LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (AS) (LRR C) Depleted Matnx (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Suriace (Al l ) Depleted Dark Surface (F7) 
Thick Dark Suriace (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (rf present) 

Type Cemented 

if 
Depth (inches) Hydnc Soil Presenf Yes . No X 

emarks 

No indications of hydric soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (any one indicator is sufficient) Water Marks (81) (Rivenne) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (B2) (Riverme) 

High Water Table (A2) Biotic Crust (B12) Dnft Deposits (83) (Riverme) 

Saturation (A3) , Aquatic Invertebrates (813) Drainage Patterns (BIO) 

Water Marks (Bl) (Nonnvenne) Hydrogen Sulfide Odor (C1) Dry Season Water Table (C2) 

Sediment Deposits (B2) (Nonnverine) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surtace (07) 

Dnft Deposits (83) (Nonnvenne) Presence of Reduced Iron (04) Crayfish Bu rows (08) 

Surface Soil Cracks (B6) . Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (C9) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (B9) FAC Neutral Test (D5) 

Field Observations 

Suriace Water Presenf Yes No X Deoth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hvdroloqv Presenf Yes No X 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

.Remarks 

No wetland hydrology 

. ^ « 11 t o n n c 



SOIL Sampling Point 22 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matrix Redox Features 
Inches) 

'0 4 

4 6 

6 + 

Color (moist) 

10YR 3/2 

10YR 4/3 

10YR 6/2 

7o 

100 

100 

100 

Color (moist) 7 Type' Loc' Texture 

CILo 

Cl 

Remarks 

Damp 

Damp 

'Type C=Concentration D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (/Applicable to all LRRs, unless otherwise noted ) Indicators for Problematic Hydric Soils' 

Histosol (Al) Sandy Redox (55) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) X Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surtace (Al l ) Depleted Dark Surtace (F7) 
Thick Dari< Surtace (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (rf present) 

Type 

if 
Depth (inches) Hydnc Soil P resen f Yes . No 

emari<s 

Salorthids 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators 12 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Riverme) 

Surface Water (Al) Salt Crust (B11) Sediment Deposits (82) (Riverme) 
High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Pattems (810) 

Water Marks (81) (Nonnvenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (B2) (Nonnvenne) Oxidized Rhizospheres along Living Roots (C3) Thin Muck Surface (C7) 

Dnft Deposits (83) (Nonnvenne) Presence of Reduced Iron {C4) Crayfish Burrows (08) 

_X. Surface Soil Cracks (88) Recent iron Reduction in Plowed Soils (C6) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hvdroloqv Presenf Yes X No 
(includes capillary fringe) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

• Remarks 

Surface soil cracks = wetland hydrology 



SOIL Sampling Point 22 2 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
idnches) 

0 - 4 

Color (moist) 

10YR 3/2 

7 

100 

Color (moist) 7 

4+ 

Type' Loc Texture 

CILo 

Remarks 

Damp 

Hard pan 

'Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matrix 
Hydric Soil Indicators (/Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matnx (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dari< Surtace (F6) 
Depleted Below Dark Surface (Al l ) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetiand hydrology must be present 

Restrictive Layer (if present) 

Type Cemented 

Depth (inches) Hydnc Soil P resen f Y e s . No X 

IRemarks 

No indications of hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more required) 

Pnmarv Indicators (any one indicator is sufficient) Water Marks (81) (Riverme) 

Surface Water (Al) Salt Crust (811) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (BIO) 

Water Marks (81) (Nonnvenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (82) (Nonnvenne) Oxidized Rhizospheres along Living Roots (C3) Thin Muck Surface (07) 

Dnft Deposits (83) (Nonnvenne) Presence of Reduced Iron (C4) Crayfish Bunows (08) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturabon Visible on Aenal Imagery (C9) 

Inundation Visible on Aenal Imagery (B7) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hydroioqv Presen f Yes No X 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

Remarks 

No wetland hydrology 



SOIL Sampling Point 23 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Jeptti Matnx Redox Features 
nches) 

0 10 

10-18+ 

Color (moist) 

10YR 3/2 

10YR4/2 

100 

100 

Color (moist) 7 Type' Loc' Texture 

OILo 

Cl 

Remarks 

Damp 

Damp 

^Type C=Concentration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RC=Root Channel M=Matnx 
Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted ) Indicators for Problematic Hydric So i ls ' 

Histosol (A 1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stnpped Matrix (S6) 2 cm Muck (Al 0) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) X Depleted Matnx (F3) X Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dart< Surface (F6) 
Depleted Below Dark Surface (Al 1) Depleted Dark Suriace (F7) 
Thick Dark Surface (At2) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

if 
Depth (inches) Hydnc Soil Presenf Yes X N o . 

emarks 

Salorthids May also meet cntena for depleted matnx 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Primary Indicators (anv one indicator is sufficient) Water Marks (81) (Rivenne) 

Suriace Water (Al) Salt Crust (811) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Patterns (BIO) 

Water Mari<s (B1) (Nonnvenne) , Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonnverine) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (C7) 

Drift Deposits (B3) (Nonnvenne) Presence of Reduced Iron (04) Crayfish Burrows (08) 

X Surtace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (C9) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remari<s) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Wafer Presenf Yes No X Deoth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydrology Presenf Yes X No 
(includes capillaPif fnnge) 
Descnbe Recorded Data (stream gauge monitoring well aenal photos previous inspections) if available 

Remaiks 

Surface soil cracks = wetland hydrology 

1 H o / ^ n c 



SOIL Sampling Point 24 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matrix Redox Features 
hches) 

0 'I 

4 6 

6 + 

Color (moist) 

10YR 3/2 

10YR 4/3 

10YR 6/2 

7o 

100 

100 

ICQ 

Color (moist) 7 Type' Loc' Texture 

CILo 

01 

Remari<s 

Damp 

Damp 

Cl 

'Type C=Ooncentration D-Depletion RM=Reduced Matnx 'Location PL=Pore Lining RO=Root Channel M=Matrix 
Hydric Soil Indicators (/Applicable to all LRRs, unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stnpped Matrix (S6) 2 cm Muck (AIO) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Material (TF2) 
Stratified Layers (AS) (LRR C) Depleted Matnx (F3) X Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (Al 1) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix. (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

Depth (inches) Hydric Soil P resen f Yes X N o . 

Femarks 

Salorthids 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (any one indicator is sufficient) Water Mari<s (81) (Riverme) 

Surface Water (A 1) JL Salt Crust (B11) Sediment Deposits (B2) (Riverine) 

High Water Table (A2) Biotic Crust (812) Dnft Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (810) 

Water Marks (81) (Nonnverine) Hydrogen Sulfide Odor (01) Dry Season Water Table (C2) 

Sediment Deposits (B2) (Nonrivenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Dnfl Deposits (83) (Nonnverine) Presence of Reduced iron (C4) Crayfish Burrows (08) 

_X_ Suriace Soil Cracks (86) Recent iron Reduction in Plowed Soils (06) Saturation Visible on Aerial Imagery (09) 

Inundation Visible on Aenal Imagery (87) . Other (Explain in Remart<s) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Suriace Water Presenf Yes No X Deoth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Depth (inches) Wetland Hydrology Presen f Yes X No 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

emarks 

Suriace soil cracks and salt crust = wetland hydrology 



SOIL Sampling Point 24 2 

Profile Descnption (Descnbe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matrix Redox Features 
finches) Color (moist) 7 Color (moist) 7 Type' Loc' 

•^0-4 10YR 3/2 

7 

100 

4+ 

Texture 

CILo 

Remarks 

Damp 

Hard pan 

'Type 0=Concentration D-Depletion RM=Reduced Matnx 'Location PL=Pore bning RC=Root Channel M=Matnx. 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric So i ls ' 

Histosol (A 1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 
Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR B) 
Black Histic (A3) Loamy Mucky Mineral (FI) Reduced Vertic (FI 8) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Red Parent Matenal frF2) 
Stratified Layers (A5) (LRR C) Depleted Matnx (F3) Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Suriace (F6) 
Depleted Below Dari< Suriace (Al l ) Depleted Dark Suriace (F7) 
Thick Dark Suriace (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matnx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type Cemented 

if 
Depth (inches) Hydric Soil P resen f Yes . No X 

lemarks 

No indications of hydnc soils 

HYDROLOGY 
Wetland Hydrology Indicators Secondary Indicators (2 or more reauired) 

Pnmarv Indicators (any one indicator is sufficient) Water Marks (81) (Riverme) 

Surface Water (A1) Salt Cmst (811) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Drift Deposits (B3) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Pattems (B10) 

Water Marks (81) (Nonnvenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (B2) (Nonnvenne) Oxidized Rhizospheres along Living Roots (C3) Thin Muck Surface (07) 

Dnft Deposits (B3) (Nonnvenne) Presence of Reduced Iron (C4) Crayfish Burrows (08) 

Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (B9) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydrology Presen f Yes No X 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

^Remarks 

No wetland hydrology 



SOIL Sampling Point 25 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matrix Redox Features 
1̂1 nches) 

0 4 

4 6 

6 + 

Color (moist) 

10YR 3/2 

10YR 4/3 

10YR6/2 

7o 

100 

100 

100 

Color (moist) 7 Type Loc' Texture 

OILo 

01 

Remarks 

Damp 

Damp 

'Type C=Concentration D=Depletion RM=Reduced Matrix 'Location PL=Pore Lining RC=Rool Channel M=Matrix 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydric Soi ls ' 

Histosol (A 1) Sandy Redox (S5) 1 cm Muck (A9) (LRR C| 
Histic Epipedon (A2) Stnpped Matnx (S6) 2 cm Muck (AIO) (LRR B) 

Black Hisbc (A3) Loamy Mucky Mineral (FI) Reduced Vertic (F18) 
Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 
Stratified Layers (A5) (LRR C) Depleted Matrix (F3) X Other (Explain in Remarks) 
1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dark Surface (A l l ) Depleted Dark Surface (F7) 
Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Mainx (S4) wetland hydrology must be present 

Restrictive Layer (if present) 

Type 

if 
Depth (inches) Hydnc Soil P resen f Yes X No 

emarks 

Salorthids 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Riverme) 

Surface Water (Al) JL Salt Caist (811) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Dntt Deposits (83) (Riverme) 

Saturation (A3) Aquatic Invertebrates (813) Drainage Patterns (BIO) 

Water Marks (81) (Nonnvenne) Hydrogen Sulfide Odor (01) Dry Season Water Table (02) 

Sediment Deposits (82) (Nonnvenne) Oxidized Rhizospheres along Living Roots (C3) Thin Muck Surface (07) 

Dnft Deposits (83) (Nonnvenne) Presence of Reduced Iron (04) Crayfish Bunows (08) 

J L Surface Soil Cracks (86) Recent Iron Reduction in Plowed Soils (C6) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (B7) Other (Explain in Remarks) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Depth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth (inches) Wetland Hydrology Presen f Yes X No 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitonng well aenal photos previous inspections) if available 

.Remarks 

Surface soil cracks and salt crust = wetland hydrology 



SOIL Sampling Point 26 1 

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators ) 

Depth Matnx Redox Features 
[inches) 

0 4 

4 6 

6 + 

Color (moist) 

10YR 3/2 

10YR4/3 

/ 

10YR6/2 

100 

100 

100 

Color (moist) 7 Typ.e_'., Loc' Texture 

OILo 

01 

Remarks 

Damp 

Damp 

^Type C=Concenlration D=Depletion RM=Reduced Matnx 'Location PL=Pore Lining RO=Root Channel M-Matrix 
Hydric Soil Indicators (Applicable to all LRRs unless otherwise noted ) Indicators for Problematic Hydnc Soi ls ' 

Histosol (Al) Sandy Redox (S5) 1 cm Muck (A9) (LRR C) 

Histic Epipedon (A2) Stnpped Matrix (S6) 2 cm Muck (AIO) (LRR B) 

Black Histic (A3) Loamy Mucky Mineral (F1) Reduced Verfic (FIB) 

Hydrogen Sulfide (A4) Loamy Gleyed Matnx (F2) Red Parent Matenal (TF2) 

Stratified Layers (A5) (LRR C) Depleted Matnx (F3) X Other (Explain in Remarks) 

1 cm Muck (A9) (LRR D) Redox Dark Surface (F6) 
Depleted Below Dari<; Surtace (A11) Depleted Dark Surface (F7) 

Thick Dark Surface (A12) Redox Depressions (F8) 
Sandy Mucky Mineral (SI) Vernal Pools (F9) 'indicators of hydrophytic vegetation and 
Sandy Gleyed Matrix (S4) wetiand hydrology must be present 

Restrictive Layer (if present) 

Type 

if 
Depth (inches) Hydric Soil P resen f Yes X No 

emarks 

Salorthids 

HYDROLOGY 
Wetland Hydrology Indicators Secondarv Indicators (2 or more reauired) 

Pnmarv Indicators (anv one indicator is sufficient) Water Marks (81) (Rivenne) 

Suriace Water (Al) JL Salt Crust (B11) Sediment Deposits (82) (Rivenne) 

High Water Table (A2) Biotic Crust (812) Dnft Deposits (83) (Rivenne) 

Saturation (A3) Aquatic Invertebrates (B13) Drainage Pattems (B10) 

Water Marks (81) (Nonnvenne) Hydrogen Sulfide Odor (C1) Dry Season Water Table (C2) 

Sediment Deposits (82) (Nonnvenne) Oxidized Rhizospheres along Living Roots (03) Thin Muck Surface (07) 

Drift Deposits (83) (Nonrivenne) Presence of Reduced Iron (04) Crayfish Burrows (08) 

J L Surtace Soil Cracks (86) Recent Iron Reduction in Plowed Soils (06) Saturation Visible on Aenal Imagery (09) 

Inundation Visible on Aenal Imagery (87) Other (Explain in Remari<s) Shallow Aquitard (D3) 

Water Stained Leaves (89) FAC Neutral Test (D5) 

Field Observations 

Surface Water Presenf Yes No X Deoth (inches) 

Water Table Presenf Yes No X Depth (inches) 

Saturation Presenf Yes No X Deoth finches) Wetland Hydroioqv P resen f Yes X No 
(includes capillary fnnge) 
Descnbe Recorded Data (stream gauge monitoring well aerial photos previous inspections) if available 

,Remari<s 

Surface soil cracks and salt crust = wetland hydrology 



EXHIBIT F 

Letter From: 

State of Utah 
Department of Natural Resources 

Division of Wildlife Resources 

October 16, 2008 

Species of Concern Near 
Proposed Landfill Site in 

Weber County, Utah 



JON M HUNTSMAN JJL 

Go e no 

G A J f t Y R - H E R B E R T 
L e lenoi r Go e t or 

State of Utah 
DEPARTMENT OF NATURAJL RESOURCES 

M I C H A E L R. S T V L E R 

£yecvtt e Di ecio 

Division of Wildlife Resources 
J A M E S F K A R P O W I T Z 

D n 01 Direno 

October 16 2008 

Gordon Jones 
Hansen Allen & Luce Inc 
6771 South 900 East 
Midvale Utah 84047 

Subject Species of Concern Near Proposed Landfill Site in Weber County Utah 

Dear Gordon Jones 

I am wnting in response to your email dated October 16 2008 regarding information on species of special 
concern proximal to the proposed waste landfill site to be located in Section 19 of Township 6 North Range 3 
West SLB&M in Weber County Utah 

The Utah Division of Wildlife Resources (UDWR) does not have records of occurrence for any threatened 
endangered or sensitive species within the project area noted above or within a 1 mile radius 

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 
Information Manager 
Utah Natural Heritage Program 

cc Scott Walker NRO 

159'! W North Temple Suile 2110 PO BOM 146301 Sail La)<e Ciry UT 84114 630) 
lelephonc (801) 538 4700 facsimile (801) 538 4709 TTY (801) 538 7458 wildlife vioh got 

VVJLDLJFC R E S O U f l C C S 



EXHIBIT G 

Operational and 
Reporting Forms 



WEBER COUNTY C&D LANDFILL 
INSPECTION FORM 

Inspection Area 

Compliant 

Comments or Corrective Action Inspection Area Yes No NA Comments or Corrective Action 

General 

Littet Control 

Dust Control 

Equipment Maintenance (per manufacturer) 

Quarterly 

Storm Drainage Ditches Pipes and Ponds 

Storm Drainage Iniet / Outlet Structures 

O i l /Wate rSepara ta | i lF f | | )C^^ jQ^ #* p- I f. ^ 1 &» ̂ , r--- 1 * 

Equipment Staging Areas Clean ^ ' 
rt - IP-

Operations / J^ -C le fc f • t S 1 L 1 1! h. 

mi J n 

Semi Annual 

Perimeter SecuriV'Rj^d^r*' '^M LM. 1 W H i 
LS £' l i l t 

Access Road and Gate 

Debris Fences 

Fuel Storage Tanks 

Annual 

Final Closure Cover 

Erosion Control Vegetation / Covers 

Post Closute 1 

Name Date 



WEBER COUNTY CORP CLASS IVb C&D LANDFILL 

WASTE DELIVERY RECORD 

MOULDING & SONS LANDFILL, LLC 

Date Customer Nome/ 
Signature 

Job Name/No License or 
Truck No 

Load Type Load Size 

rrttr m- S B-m ij ihi 



EXHIBIT H 

STORM WATER POLLUTION 
PREVENTION PLAN 

STORM WATER DISCHARGE 
PERMIT 



Storm Water Pollution Prevention Plan for Construction Activities 

STORM WATER POLLUTION PREVENTION PLAN 
FOR CONSTRUCTION ACTIVITIES 

FOR 

MOULDING & SONS OFFICE SITE 
OGDEN, UTAH 

Project Engineer 

Prepared by 

Hansen Allen & Luce Inc 
677J South 900 East 

Midvale Utah 84047 
801-566-5599 

July 2008 



Storm Water Pollution Prevention Plan for Construction Activities 

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 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 of fine and imprisonment for 
knowing violations 

[name] 
[title] 

SITE CONTACT INFORMATION 

SITE OWNER PHONE/FAX ADDRESS 

Randy Mouldmg Telephone 801-399-9994 
Facsmule 801-725-2722 

910 West 21" Street 
Ogden, Utah 84404 

PROJECT CONTRACTOR 

PROJECT EROSION LEAD 24-HOUR CONTACT 

Randy Mouldmg Telephone 801-399-9994 
Facsmule 801-725-2722 

910 West 21" Street 
Ogden, Utah 84404 



Storm Water Pollution Prevention Plan for Construction Activities 

Revision Schedule 

This storm water pollution prevention plan (SWPPP) should be revised and updated to 
address changes in site conditions, new or revised government regulations, and additional 
on-site storm water pollution controls 

All revisions to the SWPPP must be documented on the SWPPP Revision Documentation 
Form which should include the information shown below The authorized facility 
representative who approves the SWPPP should be an individual at or near the top of the 
facility's management organization, such as the president, vice president, construction 
manager, site supervisor or environmental manager The signature of this representative 
attests that the SWPPP revision information is true and accurate Previous authors and 
facility representatives are not responsible for the revisions 

SWPPP Revision Documentation Form 

Number Date Author 
Company Representative 

Signature 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 



CONTENTS 

LIST OF FIGURES AND DRAWINGS iv 

1 CONSTRUCTION ENVIRONMENTAL SUMMARY 1-1 
1 1 Summary ]-] 

2 INTRODUCTION 2-1 
2 1 Storm water Pollution Prevention Plan Requirements 2-1 
2 2 Purpose 2-1 
2 3 SWPPP Organization 2-1 

3 CLEARING LIMITS 3-1 
3 1 Site Plans 3-1 
3 2 Marking Clearing Limits 3 1 
3 3 Special Consideration 3-1 
3 4 Selected BMPs 3-1 

4 CONSTRUCTION ACCESS 4-1 
4 1 Site Access 4-1 
4 2 Street Cleaning 4-1 
4 3 Wheel Wash 4-1 
4 4 Selected BMPs 4-1 

5 STORM WATER RETENTION 5-1 
5 1 Storm Water Retention Pond 5-1 
5 2 Run-on Bypass 5-1 

6 SEDIMENT CONTROLS 6-1 
6 1 Site Sediment Control System 6-1 

7 SOIL STABILIZATION 7-1 
7 1 Soil Stabilization 7 1 
7 2 Selected BMPs 7-1 

8 SLOPE PROTECTION 8-1 
8 1 General Practices 8-1 
8 2 Selected BMPs 8-1 

Moulding & Sons 



CONTENTS (Continued) 

9 DRAIN INLET PROTECTION 9-1 
9 1 Existing Storm Drains 9-1 
9 2 Newly Constructed Storm Drains 9-1 

10 STORM WATER OUTLET PROTECTION 10-1 
10 1 Retention Pond Outlet 10-1 

11 SPILL PREVENTION AND RESPONSE 11 -1 
11 1 General Matenals Handling Practices 11-1 
112 Specific Materials Handling Practices 11-2 
113 Spill Response 11-3 
11 4 Notification 11-4 

12 STORM WATER TREATMENT 12-1 
12 1 Storm Water Collection System 12-1 
12 2 Sediment Traps 12-1 

13 BMP MAINTENANCE 13-1 

14 PROJECT MANAGEMENT 14-1 
14 1 Phasing of Construction 14-1 
14 2 Seasonal Work 14-1 
14 3 Training 14-1 
14 4 Pre-construction Conference 14-2 
14 5 Coordination with Utilities and other Contractors 14-2 
14 6 Subcontractor Oversight 14-2 

Mouldmg & Sons 



CONTENTS (Continued) 

DRAWINGS 

APPENDIX A - ENGINEERING CALCULATIONS 

APPENDIX B - NPDES STORM WATER PERMIT 

APPENDIX C - STATE WATER QUALITY STANDARDS 

APPENDIX D - STANDARDS AND SPECIFICATIONS FOR SELECTED BMPs 

APPENDIX E - MATERIAL SAFETY DATA SHEETS 

APPENDIX F - A SUMMARY OF ENVIRONMENTAL REGULATIONS 
REQUIRING IMMEDIATE TO WITHIN 24 HOUR NOTIFICATION AND 
CONTACT INFORMATION 

Moulding & Sons 
111 



FIGURES AND DRAWINGS 

Following Report 

Drawings 

Sheet 1 - Site Boundary with Topography 
Sheet 2 - Storm Water BMP Plan - Earthwork Phases 
Sheet 3 - Storm Water BMP Plan - Facilities Construction Phase 

Moulding & Sons 
IV 
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1 CONSTRUCTION ENVIRONMENTAL SUMMARY 

1 1 Summary 

Beginning in the Summer of 2008, Moulding & Sons, lnc is starting a construction 
project located at approximately 900 South and 11500 West in Weber County, Utah The 
project will consist of an access road and office site (10' x 60' trailer), with asphalt and 
graveled areas 

The improvements planned for this site will disturb a relatively small area (2 acres) 
versus the total size of the parcel (114 acres) The site slopes down from 900 South at 
about 12% for 450 feet to the south in the area of the construction project Following this 
initial decline, the property is relatively fiat with less than a 0 5% grade the roughly 1,500 
feet to the southem edge of the property Currently there is one 24-inch culvert at the 
south end of the property that directs runoff under the railroad and into neighboring 
property that eventually drains to the Great Salt Lake There are no defined drainage 
ditches or streams, either ephemeral or perennial, that would receive any waters from the 
parcel There are wetlands located to the south of the project site, both on the parcel 
owned by Mouldmg & Sons, lnc and on property lo the south of the railroad, that 
eventually drain to the Great Salt Lake These wetlands are dry during most of the year 

This Storm Water Pollution Pi evention Plan (SWPPP) details anticipated protective 
environmental measures, that will be employed during construction of the project 
Modifications to the measures detailed herein will be implemented should needed 
modifications become apparent during construction or site evaluations 

111 Project Descnption 

The project will be located on about 3 acres, with a 600 square feet trailer, about 53,000 
square feet of asphalted area (will probably be gravel for awhile before it is paved), and 
the rest of the area graveled, landscaped or re-vegetated Fill quantities are not yet 
estimated, but it is expected that the cut and fill requirements will balance 

Mouldmg & Sons 
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112 Existing Site Conditions 

The existing site is located on a 12% slope with a gravelly loam soil Currently, there are 
no buildings or equipment stored on the property This parcel has primarily been used for 
grazing by cattle 

113 Adjacent Areas 

A small portion of South Mountain to the north of the project site could potentially 
discharge stormwater onto the project site through an existing culvert, unless protective 
measures are taken Therefore, the site will be graded such that storm water cannot enter 
from off site 

114 Critical Areas 

There are some wetlands located to the south of the project site within the parcel owned 
by Moulding & Sons, lnc There are other wetlands associated with the Great Salt Lake 
that are located to the south of the railroad 

1 1 5 Soils 

Information from the Natural Resources Conservation Service (NRCS) indicate that the 
area of the project site consists of a gravelly loam topsoil The remainder of the parcel 
that the project site would be tributary to contains soils classified as Lakeshore The 
Lakeshore series consists of very deep, poorly drained soils that formed in lacustrine 
deposits derived from mixed rocks Lakeshore soils are on lake plains and lake terraces 
with slopes of 0 to 1 percent The NRCS describes the areas with this type of soil as 
being prone to ponding because of the flatness and soil saturation during the spring 

116 Construction Phasing 

116 1 Clearing and Grubbing - The first construction phase will consist of clearing the 
site of soils that are unsuitable for construction and grubbing the site of any remaining 
roots, stumps, and other undesireable matenals 

116 2 Excavating and Grading - The second construction phase will consist of 
excavating and exporting excess material and importing structural material 

116 3 Facilities Construction - The third construction phase will consist of constructing 
and installing the planned facilities on the site 

Mouldina & Sons 
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117 Construction Schedule 

Because the construction schedule is not firm at this time, the starting and ending dates of 
the construction phases are not provided The following periods are best estimates of the 
durations of each construction phase 

117 1 Clearing and Grubbing - One Week 

117 2 Grading - One Month 

117 3 Facilities Construction - 3 Weeks 

118 Financial/Ownership Responsibilities 

Moulding & Sons, lnc is the owner of the site with financial responsibility for liablility 
associated with erosion and sedimentation impacts 

119 Engineering Calculations 

Design calculations for the sizing of storm water management facilities are provided in 
Appendix A 

Moulding & Sons 
1-3 



Storm Water Pollution Prevention Plan for Construction Activities 

2 INTRODUCTION 

2 1 Storm water Pollution Prevention Plan Requirements 

This SWPPP was developed consistent with the requirements of the Utah Pollutant 
Discharge Elimination System (UPDES) General Storm water Pennit for Construction 
Activities (see Appendix B for a copy of the general permit) The primary consideration 
determining the adequacy of this SWPPP is compliance with State Surface Water Quality 
Standards [Utah Administrative Code R317-2-14 (water classifications 2B and 3D) - see 
Appendix C) 

This SWPPP, properly implemented, should result in discharge of water from the 
construction site without significantly degrading the quality of the receiving waters 

2 2 Purpose 

The purpose of this SWPPP is to 

• Describe best management practices (BMPs) to minimize erosion and sediment 
runoff at the site 

• Identify, reduce, eliminate, or prevent the pollution of storm water 

• Prevent violations of surface water quality or groundwater quality standards 

2 3 SWPPP Organization 

This SWPPP consists of a detailed narrative section and the appendices, which contain 
illustrations, maps, and drawings The nanative section includes descriptions of potential 
pollution problems associated with site features, and then discusses the selection of 
specific pollution prevention BMPs to reduce or eliminate the threat of causing pollution 
during the actual construction project The illustrations, maps, and drawings in the 
appendices show the site location, topography, sensitive environmental receptors, 
placement of BMPs, and BMP specifications, and performance expectations 

Moulding & Sons 
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The narrative section of this SWPPP is organized in numbered sections around the 
12 required elements of an SWPPP listed below 

1 Mark project clearing limits 
2 Establishing the construction entrance(s) 
3 Storm water detention 
4 Selection and installation of sediment controls 
5 Soil stabilization 
6 Slope protection 
7 Drain inlet protection 
8 Storm water outlet protection 
9 Chemical spill prevention and response 
10 Site Storm water Treatment 
11 BMP maintenance 
12 Project management 

In the nanative section, each of the above elements will be discussed in relation to the 
specific conditions at the development BMPs for each element will be screened, 
resulting in selection of those BMPs deemed most appropriate for use 

Specifications and drawings (as-needed) of the selected BMPs are referenced at the end 
of each section and can be found in Appendix D 

Moulding & Sons 
2-2 



Storm Water Pollution Prevention Plan for Construction Activities 

3 CLEARING LIMITS 

3 1 Site Plans 

The Storm Water BMP Plan for the Earthwork Phases drawing shows any surface water 
in the area and placement of anticipated BMPs needed to comply with the intent of this 
SWPPP 

3 2 Marking Clearing Limits 

Prior to beginning earth-disturbing activities, including clearing and grading all clearing 
limits easements, setbacks, sensitive areas and their buffers, trees and drainage courses 
will be clearly marked to prevent environmental damage both on and off site 

3 3 Special Consideration 

There are no areas of special consideration related to this project site 

3 4 Selected BMPs 

• BMP C101 Preserving Natural Vegetation 
• BMP C102 Buffer Zones 

Mouldmg & Sons 
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4 CONSTRUCTION ACCESS 

4 1 Site Access 

The construction access is located off 900 South north of the project site 

4 2 Street Cleaning 

Sediment that is accidentally transported onto 900 South from the construction site will 
be removed from the street surface when necessary Sediment will be shoveled and/or 
swept from the street and disposed of in a manner, which prevents contamination with 
storm water or surface water (e g , covered soil stockpile) In addition, a street sweeper 
may be used to maintain clean roads on an as-needed basis 

4 3 Wheel Wash 

Based on site conditions and time of year, a temporary truck wheel wash station may be 
constructed to ensure control of sediment at the construction exit point The wheel wash 
system (if needed) will be constructed on the site at a location just prior to where trucks 
leave the site access and enter the street The system will consist of an asphalt-lined 
wash pond for immersing the truck tires as the truck drives through and a small settling 
pond for settling suspended sediment in wash water cycled out of the system Wash 
water may be reused after settling, infiltrated onsite, or transported off site for disposal 
Accumulated sediments will be collected periodically, stockpiled for dewatering, then 
reused onsite 

4 4 Selected BMPs 

• BMP C105 Stabilized Construction Entrance 
• BMP C106 Wheel Wash 

Moulding & Sons 
4-1 



Storm Water Pollution Prevention Plan for Construction Activities 

5 STORM WATER RETENTION 

5 1 Storm Water Retention Pond 

Due to the topography of the site and the relatively small proposed area of disturbance, 
no stonn water retention is required for this site The small amount of runoff produced 
from a 10 year - 24 hour storm event from the disturbed 3 acre building site will be 
discharged onto flat, grassy terrain that will settle any resulting sediments The amount 
of runoff from a 10 year - 24 hour storm event was calculated to be about 2,000 cubic 
feet 

5 2 Run-on Bypass 

Clean storm water run-on will not be allowed to run onto the area of disturbance from the 
up-gradient, undisturbed portion of the site 

Moulding & Sons 
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6 SEDIMENT CONTROLS 

6 1 Site Sediment Control System 

The generally flat topography of the project parcel and long runoff distance over 
undisturbed terrain will control sediment transport by allowing sediments to settle prior to 
reaching the discharge point at the culvert or the wetlands 

Moulding & Sons 
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7 SOIL STABILIZATION 

This section describes some of the stabilization and structural BMPs that will be 
implemented to mimmize erosion and transport of sediment should they become a 
problem 

7 1 Soil Stabilization 

The following soil stabilization BMPs will be implemented at this site according to Part 
HID 2(a)(2) of the General Pennit 

• Soil Covering Disturbed soils can be stabilized by covering them with 
transparent plastic sheeting Plastic sheeting can also be used as an emergency 
BMP to cover previously stabilized areas, which begin to erode Loose straw 
and mulch covers may also be used 

• Bonded Fiber Matrix Soil Treatment Disturbed soils can be stabilized by 
applying a sluny of fibers and bonding ingredients that cure to create a 
breathable, built-in-place, protective crust blanket This blanket is designed to 
prevent both water and wind erosion The slurry materials are totally 
biodegradable and harmless to fish, birds, plants, and animals 

The standards and specifications of the proprietary product shown in Appendix 
D are for example only Any product that is totally biodegradable and harmless 
to fish, birds, plants, and animals can be used that accomplishes the goal of soil 
stabilization 

• Maintenance of Existing Vegetation Existtng and new vegetation will be 
maintained to the maximum extent practicable to prevent the contamination of 
storm water with sediment 

7 2 Selected BMPs 

• BMP C123 Plastic Covering 
• Bonded Fiber Matrix Soil Treatment 
• BMP C101 Preserving Natural Vegetation 

Moulding & Sons 
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8 SLOPE PROTECTION 

8 1 General Practices 

Cut and fill slopes on this project have been designed and will be constructed so as to 
minimize erosion Soil types have been analyzed and considered for their potential to 
erode also In addition, slope runoff velocities will be reduced by tenacing, creating 
diversions, and surface contouring 

Any upslope drainage and uncontaminated run-on water from off-site will be intercepted 
at the top of the slope and diverted around the active construction area Down slope 
flows will be allowed to dissipate over the flat grassy runout before reaching the wetlands 
or culvert outlet 

8 2 Selected BMPs 

• BMPC130 Surface Roughening 
• BMPC13] Gradient Tenaces 

Moulding & Sons 
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9 DRAIN INLET PROTECTION 

9 1 Existing Storm Drains 

There are no existing storm drain inlets on this site 

9 2 Newly Constructed Storm Drains 

There are no proposed storm drain inlets on this site 

9 1 
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10 STORM WATER OUTLET PROTECTION 

10 1 Retention Pond Outlet 

A retention pond is not required on this site, therefore outlet protection is unnecessary 

Moulding & Sons 
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11 SPILL PREVENTION AND RESPONSE 

Consistent with the general permit requirements, all potential pollutants other than 
sediment will be handled and disposed of in a manner that does not cause contamination 
of storm water Non-sediment pollutants that may be present during construction 
activities include 

• Petroleum products including fuel, lubricants, hydraulic fluids, and form oils 
• Polymer used for soil stabilization 
• Water treatment chemicals (coagulant, acid, sodium bicarbonate) 
• Concrete 
• Paints 
• Fertilizers 

These materials, and other materials used during construction with the potential to impact 
storm water, will be stored, managed used, and disposed of in a manner that minimizes 
the potential for releases to the environment and especially into storm water 

Emergency contacts for the project will be posted at the project office and are included in 
Appendix F 

111 General Materials Handling Practices 

The following general practices will be used throughout the project to reduce the 
potenttal for spills 

• Potential pollutants will be stored and used in a manner consistent with the 
manufacturer's instructions in a secure location To the extent practicable, 
material storage areas should not be located near storm dram inlets and should 
be equipped with covers, roofs, or secondary containment as needed to prevent 
storm water from contacting stored materials Chemicals that are not compatible 
(such as sodium bicarbonate and hydrochloric acid) shall be stored in segregated 
areas so that spilled materials cannot combine and react 

• Materials disposal will be in accordance with the manufacturer's instructions 
and applicable local, state, and federal regulations 

Moulding & Sons 
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Materials no longer required for construction will be removed from the site as 
soon as practicable 

Adequate garbage, construction waste, and sanitary waste handling and disposal 
facilities will be provided to the extent necessary to keep the site clear of 
obstruction and BMPs clear and ftmctional 

112 Specific Materials Handling Practices 

• All pollutants, including waste materials and demolition debris, that occur on-
site during construction will be handled in a way that does not contaminate 
storm water 

• All chemicals including liquid products, petroleum products, water treatment 
chemicals, and wastes stored on site will be covered and contained and protected 
from vandalism 

• Maintenance and repair of all equipment and vehicles involving oil changes, 
hydraulic system drain down de-greasing operations, fuel tank dram down and 
removal, and other activities which may result in the accidental release of 
contaminants, will be conducted under cover during wet weather and on an 
impervious surface to prevent the release of contaminants onto the ground 
Materials spilled during maintenance operations will be cleaned up immediately 
and properly disposed of 

• Wheel wash water will be settled and discharged on site by infiltration Wheel 
wash water will not be discharged to the storm water system or the storm water 
treatment system 

• Application of agricultural chemicals, including fertilizers and pesticides, will 
be conducted in a manner and at application rates that will not result in loss of 
chemical to storm water runoff Manufacturers' recommendations will be 
followed for application rates and procedures 

• pH modifying sources will be managed to prevent contamination of runoff and 
storm water collected on site The most common sources of pH-modifying 
materials are bulk cement, cement kiln dust (CKD), fly ash, new concrete 
washing and curing waters, waste streams generated from concrete grinding and 
sawing, exposed aggregate processes, and concrete pumping and mixer washout 
waters 

Moulding & Sons 
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113 Spill Response 

The primary objective in responding to a spill is to quickly contain the material(s) and 
prevent or minimize their migration into storm water runoff and conveyance systems If 
the release has impacted on-site storm water, it is critical to contain the released materials 
on site and prevent their release into receiving waters 

If a spill of pollutants threatens storm water at the site, the spill response procedures 
outlined below must be implemented in a timely manner to prevent the release of 
pollutants 

• The site superintendent will be notified immediately when a spill, or the threat 
of a spill IS observed The superintendent will assess the situation and 
determine the appropriate response 

• If spills represent an imminent threat of entering the receiving waters facility 
personnel will respond immediately to contain the release and notify the 
superintendent after the situation has been stabilized 

Spill kits containing materials and equipment for spill response and cleanup will 
be maintained at the site if necessary Each spill kit may contain 

- Oil absorbent pads (one bale) 

- Oil absorbent booms (40 feet) 

- 55-gallon drums (2) 

- 9-mil plastic bags (10) 

- Personal protective equipment including gloves and goggles 

If an oil sheen is observed on surface water (e g , settling ponds, detention pond 
swales), absorbent pads and/or booms will be applied to contain and remove the 
oil The source of the oil sheen will also be identified and removed or repaired 
as necessary to prevent further releases 

The site superintendent, or his designee, will be responsible for completing the 
spill reporting form and for reporting the spill to the appropriate state or local 
agency (see Forms at the end of this section) 

Facility personnel with primary responsibility for spill response and cleanup will 
receive training from the site superintendent This training will include 
identifying the location of spill kits and other spill response equipment and the 
use of spill response materials 
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Spill response equipment will be inspected and maintained as necessary to 
replace any materials used in spill response activities 

114 Notification 

• In the event of a spill, make the appropriate notification(s) consistent with the 
table provided in Appendix F 

Moulding & Sons 
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Spill Report Form 

LOCATION 

Date Tune 

Regulatory agencies notified (date time person agency and how) 

Material spilled 

Quantity spilled 

Source 

Cause 

Extent of injuries (if any) 

Adverse environmental impact (if any) 

Immediate remedial actions taken at time of spill 

Measures taken or planned to prevent recurrence 

Additional comments 

This report prepared by 
(Signature) 

Moulding & Sons 
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12 STORM WATER TREATMENT 

12 1 Storm Water Collection System 

Construction will occur in phases as much as practicable to avoid unnecessarily exposing 
vegetated areas of the site Clean storm water, generated from stabilized and undisturbed 
portions of the site, will be collected and conveyed to stabilized discharge areas whenever 
necessary to avoid contact with disturbed portions of the site All conveyance and 
collection systems will be constructed consistent with State and local BMP requirements 

12 2 Sediment Traps 

During construction and prior to the completion of the storm drainage system and 
detention basin, storm water will be conveyed onto the flat grassy tenam to the south of 
the project site 

Moulding & Sons 
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13 BMP MAINTENANCE 

All temporary and permanent erosion and sediment control BMPs will be maintained and 
repaired as needed to assure continued performance of their intended function All 
maintenance and repair will be conducted in accordance with BMPs Recommended 
BMP maintenance requirements are listed in Table 1 included in this section Following 
Table 1 is a BMP Inspection Checklist for use in routine inspections of the construction 
site 

Any temporary erosion and sediment control BMPs needed during the project will be 
removed within 30 days after final site stabilization is achieved or after the temporary 
BMPs are no longer needed Trapped sediment will be removed or stabilized on site 
Disturbed soil areas resulting from removal of BMPs or vegetation will be permanently 
stabilized as soon as possible 

Moulding & Sons 
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Table 1 

BMP Maintenance and Inspection Schedule 
(Source Control BMPs) 

MOULDING & SONS, INC 
Ogden, Utah 

BMP 
Designation 

BMP Name Recommended Mautenance Recommended 
Schedule of 

Mamtenance 

ClOl Preserving 
Natural 

Vegetation 

Inspect flagged areas to make sure flagging 
has not been removed If tree roots have been 
exposed or mjured recover and/or seal them 

Daily 

(Documented Weekly) 

C102 Buffer Zones Inspect the area frequently to make sure 
flagging remains in place and the area remains 
undisturbed 

Daily 

(Documented Weekly) 

C105 Stabilized 
Construction 
Entrance and 

Tire Wash 

Quarry spalls (or hog fuel) shall be added if 
the pad is no longer m accordance with the 
specifications If the rock (or hog fuel) 
entrance is not working to keep streets clean 
then install wheel wash sweep streets or wash 
streets if wash water can be collected 

Daily 

(Documented Weekly) 

C106 Wheel Wash Wheel wash water shall not be discharged into 
a storm dram or the site s storm water 
collection system Use closed loop 
recirculation land application or discharge lo 
sanitary sewer (by permit) 

Daily 

(Documented Weekly) 

C123 Plastic 
Covermg 

Replace torn sheets and repair open seams 
Replace deteriorated plastic sheets Dispose of 
plastic when no longer needed 

Weekly 

Bonded Fiber 
Matrix Soil 
Treatment 

Reapply treatment to redisturbed soils that will 
be exposed for more than 3 weeks 

Weekly 

C130 Surface 
Roughening 

Re roughen any areas beginning to erode Weekly and following 
storms 

C131 Gradient 
Terraces 

Mamtenance should be performed as needed Annually and following 
large storm events 
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BMP Inspection Form 

Erosion Prevention 
Date 

Site Name and Location 

Cunent Weather Conditions Last 24 Hours 

BMP Designation O K Not OK. BMP Condition, Corrective Action, General Notes 
Preserving Natural 

Vegetation 
Preserving Natural 

Vegetation 
Preserving Natural 

Vegetation 
Preserving Natural 

Vegetation 

Buffer Zones Buffer Zones Buffer Zones Buffer Zones 

sltabUized Construction 
Access 

sltabUized Construction 
Access 

sltabUized Construction 
Access 

sltabUized Construction 
Access 

Wheel Wash Wheel Wash Wheel Wash Wheel Wash 

Plastic Covenng Plastic Covenng Plastic Covenng Plastic Covenng 

Soil Treatment Soil Treatment Soil Treatment Soil Treatment 

Surface Roughening Surface Roughening Surface Roughening Surface Roughening 

Gradient Terraces Gradient Terraces Gradient Terraces Gradient Terraces Gradient Terraces 
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14 PROJECT MANAGEMENT 

Implementation and management of the environmental aspects of this project under the 
SWPPP are the responsibilities of Moulding & Sons, lnc Communication between all 
parties performing work on the site is essential for proper implementation of the SWPPP 
All parties involved should all be familiar with the SWPPP and their responsibilities 
under the plan To help delegate these responsibilities the following outline has been 
provided 

14 1 Phasing of Construction 

The project has been planned at this point in three phases The first construction phase 
will consist of clearing the site of soils that are unsuitable for construction and grubbing 
the site of any remaining roots, stumps, and other undesireable materials The second 
construction phase will consist of excavating and exporting excess material and 
importing structural matenal The third construction phase will consist of constructing 
and installing the planned facilities on the site 

14 2 Seasonal Work 

While not seasonal, some construction activities may need to be postponed if scheduled 
during ongoing storm events Activities such as grading and trenching in areas directly 
adjacent to the drainage basin during rainstorms may result in sediment-contaminated 
storm water reaching the outlet This work would therefore be performed within a 
window of dry weather predicted on the basis of weather reports 

14 3 Training 

Moulding & Sons, lnc will provide on-site training to key personnel responsible for 
compliance with the SWPPP Construction workers and others at the site will be given 
appropriate training information at the conclusion of site safety meetings or on an as-
needed basis 

Moulding & Sons 
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14 4 Pre-construction Conference 

One or more pre-construction meetings will be held with an explicit agenda item 
addressing the SWPPP 

14 5 Coordination with Utilities and other Contractors 

All contractors providing services on the project which may cause storm water pollution 
will be given a copy of the SWPPP and appropriate training regarding storm water 
pollution prevention 

14 6 Subcontractor Oversight 

Subcontractor oversight to ensure compliance with the SWPPP will be provided by the 
prime contractor's superintendent or project manager Informal, on-the-job tailgate 
training will be the first level of communication followed by onsite observation of 
training compliance Non-compliance with SWPPP policies will trigger a more intensive 
training session to correct the problem(s) Chronic non-compliance with SWPPP policies 
may require the intervention of local and/or state regulatory personnel 

Moulding & Sons 
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NOTES 
1 THE IMPLEMENTATION OF THIS PLAN AND THE CONSTRUCTION, 

MAINTENANCE, REPLACEMENT, AND UPGRADING OF THESE 
FACILITIES IS THE RESPONSIBILITY OF THE 
APPLICANT/CONTRACTOR UNTIL ALL CONSTRUCTION IS 
COMPLETED AND APPROVED AND VEGETATION/LANDSCAPING IS 
ESTABLISHED. 

2 THE BOUNDARIES OF THE CLEARING LIMITS SHOWN ON THIS 
PLAN SHALL BE CLEARLY FLAGGED IN THE FIELD PRIOR TO 
CONSTRUCTION. DURING THE CONSTRUCTION PERIOD, NO 
DISTURBANCE BEYOND THE FLAGGED CLEARING LIMITS SHALL 
BE PERMITTED. THE FLAGGING SHALL BE MAINTAINED BY THE 
APPLICANT/CONTRACTOR FOR THE DURATION OF CONSTRUCTION. 

3 THE FACILITIES SHOWN ON THIS PLAN MUST BE CONSTRUCTED 
IN CONJUNCTION WITH ALL CLEARING AND GRADING ACTIVITIES, 
AND IN SUCH A MANNER AS TO MINIMIZE THE DISCHARGE OF 
SEDIMENT AND SEDIMENT-LADEN WATER FROM THE SITE 

4 THE FACILITIES SHOWN ON THIS PLAN ARE THE MINIMUM 
REQUIREMENTS FOR ANTICIPATED SITE CONDITIONS. DURING THE 
CONSTRUCTION PERIOD, THESE FACILITIES SHALL BE UPGRADED 
AS NEEDED FOR UNEXPECTED STORM EVENTS AND TO MINIMIZE 
THE DISCHARGE OF SEDIMENT AND SEDIMENT-LADEN WATER 
FROM THE SITE. 

5. THE FACILITIES SHALL BE INSPECTED ACCORDING TO THE SWPPP 
BY THE APPLICANT/CONTRACTOR AND MAINTAINED AS NECESSARY 
TO ENSURE THEIR CONTINUED FUNCTIONING. 

6 THE FACILITIES ON INACTIVE SITES SHALL BE INSPECTED AND 
MAINTAINED A MINIMUM OF ONCE A WEEK OR WITHIN THE 48 
HOURS FOLLOWING A MAJOR STORM EVENT. 

7 AT NO TIME SHALL MORE THAN ONE FOOT OF SEDIMENT BE 
ALLOWED TO ACCUMULATE WITHIN A SEDIMENT TRAP ALL CATCH 
BASINS AND CONVEYANCE LINES SHALL BE CLEANED PRIOR TO 
PAVING. THE CLEANING OPERATION SHALL NOT FLUSH SEDIMENT 
LADEN WATER INTO THE DOWNSTREAM SYSTEM. 

8 STABILIZED CONSTRUCTION ACCESS SHALL BE INSTALLED AT THE 
BEGINNING OF CONSTRUCTION AND MAINTAINED FOR THE DURATION 
OF THE PROJECT. ADDITIONAL MEASURES MAY BE REOUIRED TO 
ENSURE THAT ALL PAVED AREAS ARE KEPT CLEAN FOR THE 
DURATION OF THE PROJECT. 

KEY TO BMP APPLICATIONS 
D C101 PRESERVING NATURAL VEGETATION 
3 C102 BUFFER ZONE 

C105 STABILIZED CONSTRUCTION ENTRANCE 
C106 WHEEL WASH (IF NECESSARY) 
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Chapter 2 Estimating Runoff 

SCS r u n o f f * c u r v e n u m b e r m e t h o d 

The SCS Runoff Curve Number (CN) meUiod is de 
scnbed in detail m NEH-4 (SCS 1985) The SCS runoff 
equation is 

\2 

Q = 
(P-Ia) + S 

[eq 2 1] 

where 

Q = runoff (in) 
P = rainfall (in) 
S = potential maxunum retention after mioff 

begins (in) and 
la = mitial abstraction (in) 

Initial abstraction (IJ is all losses before runoff 
begins It includes water retained in surface depres 
sions water uitercepted by vegetation, evaporation 
and mfiltration l^ js highly variable but generally is 
correlated with soil and cover parameters Through 
studies of many small agricultural watersheds, Ig was 
found to be approximated by the follovmig empirical 
equation 

I3 = 0 2S [eq 2 2] 

By removmg Î  as an mdependent parameter, this 
approximation allows use of a combmation of S and P 
to produce a unique runoff amount Substituting 
equation 2 2 mto equation 2 1 gives 

Q = 
(P -0 2S)'' 

(P + 0 8S) 
[eq 2 3] 

S IS related to the soil and cover conditions of the 
watershed through the CN CN has a range of 0 to 100 
and S IS related to CN by 

S = l ^ - 1 0 
CN 

[eq 2-4] 

Figure 2 1 and table 2 1 solve equations 2 3 and 2-4 
for a range of CN s and rainfall 

F a c t o r s c o n s i d e r e d i n d e t e r m i n 
i n g r u n o f f c u r v e n u m i b e r s 

The major factors that determine CN are the hydro 
logic soil group (HSGj, cover type treatment, hydro 
logic condition, and antecedent runoff condition 
(ARC) Another factor considered is whether impem 
ous areas outlet directly to the dramage system (con 
nected) or whether the flow spreads over pervious 
areas before entenng the drainage system (uncon 
nected) Figure 2 2 is provided to aid m selecting the 
appropnate figure or table for determining curve 
numbers 

CN s m table 2 2 (a to d) represent average antecedent 
runoff condition for urban, cultivated agncultural, 
other agncultural and and and semiand rangeland 
uses Table 2 2 assumes impervious areas are directly 
connected The following sections explam how to 
determme CN s and how to modify them for urban 
conditions 

Hydrologic soil groups 

Infiltration rates of soils vary widely and are affected 
by subsurface permeability as well as surface mtake 
rates Soils are classified mto four HSG s (A B C, and 
D) accordmg to their minimum infiltration rate which 
IS obtained for bare soil after prolonged wettmg 
Appendix A defines the four groups and provides a list 
of most of the soils m the Umted States and their 
group classification The soils m the area of interest 
may be identified from a soil survey report which can 
be obtamed from local SCS offices or soil and water 
conservation distnct offices 

Most urban areas are only partially covered by imper 
vious surfaces the soil remains an important factor m 
runoff estimates Urbanization has a greater effect on 
runoff in watersheds with soils having high infiltration 
rates (sands and gravels) than m watersheds predonu 
nantly of silts and clays, which generally have low 
infiltration rates 

Any disturbance of a soil profile can sigruficantly 
change its infiltration characteristics With urbaruza 
tion native soil profiles may be mixed or removed or 
fill matenal from other areas may be mtroduced 
Therefore a method based on soil texture is given m 
appendix A for detemuning the HSG classification for 
disturbed soils 

(210 \n TR D5 =;econd Ed June 1986) 
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Wate^reatures 

Davis Weber Area Utah 

[Depths of layers are in feet See text for definitions of terms used in this table Estimates of the frequency of ponding and flooding -ipply to the whole year rather than to individual months Absence of 
an entry indicates that the feature is not a concern or that data were not estimated This report shows only the major soils in each map unit] 

Map symbol 
and soil name 

Hydrologic 
group 

Water table Ponding Flooding 
Map symbol 

and soil name 
Hydrologic 

group Surface runoff Months Upper 
limit 

Lower 
limit 

Surface water 
depth 

Duration Frequency Duration Frequency 

Ft Ft Ft 

BaE 

Barton gravelly loam B Medium Jan Dec None None 

Barton stony loam B Medium Jan Dec None None 

Rock outcrop Jan Dec None None 

BrG 

Barton B High Jan Dec None None 

Barton B High Jan Dec None None 

Rock outcrop Jan Dec None None 

G P 

Gravel pits Jan Dec None None 

La 

Lakeshore Negligible January 0 0 1 7 >6 0 None None 

Februany 0 0 1 7 >6 0 None None 

March 0 0 1 7 >6 0 0 1 0 5 Long Frequent None 

April 0 0 1 7 >6 0 0 1 0 5 Long Frequent None 

May 0 0 1 7 >6 0 0 1 0 5 Long Frequent None 

June 0 0 1 7 >6 0 0 1 0 5 Long Frequent None 

July 0 0 1 7 >6 0 0 1 0 5 Long Frequent None 

August 0 0 1 7 >6 0 None None 

September 0 0 1 7 >6 0 None None 

October 0 0 1 7 >6 0 None None 

November 0 0 1 7 >6 0 None None 

December 0 0 1 7 >6 0 None None 

U S D A Natural Resources 
Conservation Service 

Survey Area Version 4 

Survey Area Version Date 12/13/2006 Page 1 



LOCATION BARTON UT 

Established Senes 
Rev AIE TBN MJD-JVC 
02/2006 

BARTON SERIES 

The Barton series consists of very deep we]] drained soils that formed in colluvium and residuum 
denved fiom metamorphic rocJcs Barton soils are on hills Slopes are 5 to 40 percent The mean annual 
precipitation is about 15 inches and the mean annual temperatuie is about 50 degiees F 

TAXONOMIC CLASS Coarse loamy, mixed, supeiactive mesic Typic ArgixeroJJs 

TYPICAL PEDON Barton gravelly loam -rangeland (Colors are for dry soil unless otherwise noted ) 

A l 0 to 5 inches dark grayish brown (lOYR 4/2) gravelly loam very dark grayish brown (lOYR 3/2) 
moist weak medium granular structure, soft, friable slightly sticky and nonplastic few mica flakes, 
many fine roots, few fine pores, neutral (pH 6 8) clear smooth boundary (3 to 6 inches thick) 

A2 5 to 1 3 inches, dark grayish brown (lOYR 4/2) gravelly loam very dark grayish brown (lOYR 3/2) 
moist weak medium granular structure, slightly hard, friable, slightly sticky and slightly plastic few 
mica flakes many fine roots, common fine roots, common fine pores neutral (pH 6 8), clear smooth 
boundary (4 lo 10 inches thick) 

Bt 13 to 19 inches dark grayish brown (lOYR 4/2) gravelly loam, very dark grayish brown (lOYR 3/2) 
moist weak medium subangular blocky structure, slightly hard friable slightly sticky and slightly 
plastic few mica flakes, common fine roots, common fine pores common thin clay films neutral (pH 
6 8) cleai wavy boundary (4 to 8 inches thick) 

C l 19 to 31 inches brown (lOYR 5/3) very cobbly loam, dark grayish biown (2 5Y 4/2) moist, 
massive slightly hard friable slightly sticky and nonplastic, few mica flakes, few fine roots and few 
fine pores neutral (pH 7 0), clear wavy boundary (10 to 18 inches thick) 

C2 31 to 60 inches light brownish gray (lOYR 6/2) very stony sandy loam dark grayish brown (lOYR 
4/2) moisl single grain, neutral 

TYPE LOCATION Weber County, Utah on Little Mountain about 1 mile north of the giavel pit 
about 1,000 feet west and 350 feet north from the center of section 7 T 6 N R 3 W 

RANGE IN CHARACTERISTICS 

MolJic epipedon thickness - 10 to 19 inches includes the Bt horizon in some pedons 

Particle size contiol section Clay content 12 to 18 percent, Rock fragments 20 to 35 percent mamlv 
gravel 

Depth to ver>' cobbly or very stony material 18 to 30 inches 

http //vv̂ vw2 ftw mcs usda gov/osd/dat/B/BARTON html 7/7/2008 



A] horizon Value 3 or 4 dry 2 or 3 moist 
Chroma 2 or 3 dry or moist 
Organic matter content 2 to 4 percent 
Texture Gravelly loam very gravelly loam stony loam or very stony loam 

A2 horizon Value 3 or 4 dr)' 2 oi 3 moist 
Chroma 2 or 3 dry or moist 
Organic matter content 1 to 3 percent 

Bt horizon Value 4 or 5 dry 3 or 4 moist 
Texture Gravelly loam or gravelly fine sandy loam 
Clay content 12 to 18 percent 
Rock fiagments 20 to 35 percent 
Organic matter content 0 5 to 1 percent 

C hoiizons Hue lOYR or 2 5Y 
Value 5 or 6 diy, 4 or 5 moist 
Chroma 2 or 3, dry or moist 
Texture Very cobbly loam very stony loam very cobbly sandy loam or very stony sandy loam 
Rock fragments 35 to 60 percent 
Effervescence Noneffervescent lo strongly effervescent 

COMPETING SERIES This is the SoireU (T) series Sorrell soils are moderately deep to paralithic 
contacts 

GEOGRAPHIC SETTING Barton soils are on hills above the surrounding lake plain of Great Salt 
Lake These soils formed in colluvium and residuum derived from metamorphic rocks such as tillile 
fluvial conglomerate varved slate and graywacke Slopes are 5 to 40 percent The climate is dr>' 
subhumid The mean annual precipitation is 13 to 16 inches The mean annual temperature is 48 to 52 
degrees F and the mean summer temperature is 68 to 72 degrees F The frost-free period is 140 to 160 
days 

GEOGRAPHICALLY ASSOCIATED SOILS These are the Lehnd Sajtan and Waim Spnnu^ 
soils Leland soils are fine loamy, have ochric epipedons and natric horizons, and occur on lake terraces 
Saltan soils are fine silt)', have ochric epipedons and salic horizons, and occur on lake plains Warm 
Springs soils are fine loamy have calcic horizons and occur on lake terraces 

DRAINAGE AND PERMEABILITY Well drained, medium or high surface runoff, moderate 
permeability (moderately high or high saturated hydraulic conductivit)') 

USE AND VEGETATION Barton soils are used as rangeland with part of the area used for industrial 
activities The native vegetation is mainly Sandberg's bluegrass threeawn grass Wyoming big 
sagebrush praine junegrass stork's bill and sunflower 

DISTRIBUTION AND EXTENT Northwestern Utah These soils are not extensive with about 1 300 
acres of the senes mapped to date MLRA 28A 

M L R A OFFICE RESPONSIBLE Reno, Nevada 

SERIES ESTABLISHED Weber County Utah 1974 
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REMARKS Diagnostic horizons and features recognized m this pedon are 

Mollic epipedon The zone from the soil surface to 19 inches (Al A2 and Bt horizon) 

Argillic horizon The zone from 13 lo 19 inches (Bl horizon) 

Particle size control section The zone fiom 13 to 19 inches (Bt horizon) 

The superactive cation exchange activity class was added in 03/2003 to the taxonomic classification by 
the National Soil Survey Centei on request of the Reno MLRA office without review of the soil series 
property data 

ADDITIONAL DATA The typical pedon at the series type location has partial characterization data by 
the Soils Laboratory from Utah State University (USU) Logan UT and is published on pages 138 139 
Table ] ] of the Soil Survey of Davis Weber Area Utah The pH values in the typical pedon are from the 
onginal field description 

National Cooperative Soil Survey 
U S A 

http //www2 flw nrcs usda gov/osd/dat/B/BARTON html 7/7/2008 



LOCATION LAKESHORE UT 

Established Series 
Rev AJE-MJD RJL Pv̂ C 
03/2006 

LAKESHORE SERIES 

The Lakeshore series consists of very deep pooily drained soils that formed in lacustrine deposits 
denved from mixed rocks Lakeshore soils are on lake plains and lake terraces Slopes are 0 to 1 percent 
The mean annual piecipitation is about 1 5 inches and the mean annual temperature is about 50 degrees 
F 

TAXONOMIC CLASS Coarse-silty, mixed supeiactive mesic Typic Aquisalids 

TYPICAL PEDON Lakeshore silt loam langeland (Colors are for moist soil unless otherwise noted ) 
The soil surface has a 3 millimeter thick salt crust 

Az 0 to 4 inches grayish brown (2 5Y 5/2) sill loam, light gray (2 5Y 7/2) dry weak medium platy 
structure, slightly hard friable slightly sticky and slightly plastic, many fine pores, violently 
effervescent 16 percent calcium carbonate equivalent strongly saline (EC 55 mmhos/cm), moderately 
alkaline (pH 8 1) clear smooth boundar)' (2 to 5 inches thick) 

Czgl—4 to 8 inches light olive brown (2 5Y 5/3) silt loam pale yellow (2 5Y 7/3) dry, massive, soft 
ver)' friable, slightly sticky and slightly plastic, many fine and medium pores common medium 
prominent yellowish brown (lOYR 5/6) masses of iron accumulation, violently effervescent 19 percent 
calcium carbonate equivalent strongly saline (EC 73 mmhos/cm), moderately alkaline (pH 8 0), clear 
smooth boundary (3 to 1 5 inches thick ) 

Czg2 8 to 13 inches olive (5Y 5/3) very fine sandy loam pale yellow (5Y 7/3) dry, massive, soft, very 
friable, nonsticky and nonplastic, common medium and fine pores, common fine prominent light olive 
brown (2 5Y 5/6) masses of iron accumulation violently effervescent, moderately alkaline (pH 8 1) 
clear wavy boundary (0 to 8 inches thick ) 

Czg3-]3 to 19 inches olive (5Y 5/3) loam pale yellow (5Y 7/3) dry, massive slightly hard, very 
friable slightly sticky and slightly plastic, common medium pores, common medium prominent light 
olive brown (2 5Y 5/6) masses of iron accumulation violently effervescent, 11 percent calcium 
carbonate equivalent strongly saline (EC 87 mmhos/cm), slightly alkaline (pH 7 7), clear smooth 
boundary (4 to 11 inches thick ) 

Czg4-]9 to 51 inches, olive (5Y 5/3) silt loam, pale yellow (5Y 7/3) dry, massive slightly hard very 
fnable, slightly sticky and slightly plastic few fine and medium pores common fine prominent light 
olive brown (2 5Y 5/6) masses of iron accumulation violently effervescent, 10 percent calcium 
carbonate equivalent strongly saline (EC 72 mmhos/cm) slightly alkaline (pH 7 7) clear wavy 
boundar\' (12 to 20 inches thick ) 

Czg5--51 to 64 inches dark gray (5Y 4/1) silt loam, gray (5Y 6/1) dry, massive slightly hard friable 
slightly sticky and slightly plastic few fine and medium pores violently effervescent 13 percent 
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calcium carbonate equivalent strongly saline (EC 72 mmhos/cm) neutral (pH 7 0) 

T Y P E L O C A T I O N Weber County Utah, about 3 miles west of West Warren Church, approximately 
1 320 feet east and ] 000 feet north of the southwest corner of section 17 T 6 N R 3 W USGS Plain 
City SW 7 5 minute topographic quadrangle 41 degiees 15 minutes 11 seconds north latitude and 112 
degrees 12 minutes 49 seconds west longitude NAD83 U T M zone 12N 398330E 4567557N, NAD83 

RANGE IN CHARACTERISTICS 

Soil moisture The soils are saturated with water dunng most of the year within a depth of 40 inches 
ihe upper part of the moisture control section is dry during summer months in normal years, Aquic 
moisture regime dunng seasonal periods of saturation and reduction 

Mean annual soil temperature 50 to 54 degrees F 

Particle size control section Clay content Averages 8 to 18 percent 

Salinity Suiface is r^'pically crusted with a thin layer of salt (mostly sodium chloride) salic horizon 
begins at the soil surface 

Az horizon - Hue 2 5Y or 5Y 
Value 4 or 5 moist, 6 or 7 dry 
Chroma ] or 2, dry or moist 
Texture Silt loam or fine sandy loam 
Salinity (EC) 32 to 90 mmhos/cm 
Sodicity (SAR) 13 to 90 
Calcium carbonate equivalent 5 to 25 percent 
Reaction Slightly alkaline through strongly alkaline 

Czg horizons Hue 2 5Y or 5Y 
Value 4 through 6 moist 
Chroma 1 through 3, dry or moist 
Texture Loam silt loam, or very fine sandy loam 
Salinity (EC) 32 to 90 mmhos/cm 
Sodicity (SAR) 13 to 90 
Calcium carbonate equivalent 5 to 25 percent 
Reaction Neutral through strongly alkaline 

C O M P E T I N G SERIES There are currently no other senes in this family 

G E O G R A P H I C SETTING Lakeshore soils are on lake plains and lake terraces adjoining small 
ponds These soils formed in lacustrine deposits derived from mixed rocks such as limestone quartzite 
shale and sandstone Slopes are 0 to 1 percent Elevations range from 4 200 to 4 400 feet The climate is 
dry subhumid The mean annual precipitation is 14 to 18 inches The mean annual temperature is 48 to 
52 degrees F , the mean summer temperature is 66 to 71 degrees F and the frost free period is 160 to 
]80 days 

G E O G R A P H I C A L L Y A S S O C I A T E D SOILS These are the Leland '^^lum and W nm Sp, mys 
soils Leland soils are fine-loamy have natric horizons have seasonal high water tables at 30 to 48 
inches in depth, and occur under alkali sacaton and black greasewood Saltan soils are fine silty Wami 
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Springs soils are fine loamy have mollic epipedons and calcic horizons and occur under alkali sacaton 

DRAINAGE AND PERMEABILITY Poorly drained, negligible surface runoff, slow peiTneability 
(moderately low or moderately high saturated hydraulic conductivity) Endosaturation is present with an 
apparent seasonal high water table between the soil surface and 1 7 feel (very shallow and shallow free 
water occurrence classes) year round Cumulative annual duration class is Persistent These soils are 
susceptible to occasional ponding for brief duration from March through July with water up to 6 inches 
deep 

USE AND VEGETATION Lakeshore soils are used for rangeland and wildlife habitat The soil 
surface is about 90 percent bare ground with some scattered vegetation that is usually inland saltgrass 
and pickleweed 

DISTRIBUTION AND EXTENT Northwestem Utah These soils are not extensive with about 9 400 
acres of the senes mapped to date MLRA 28A 

M L R A OFFICE RESPONSIBLE Reno Nevada 

SERIES ESTABLISHED Weber County (Davis Weber Area), Utah, 1967 

REMARKS Diagnostic horizons and features recognized in this pedon are 

Ochric epipedon The zone from the soil surface to 4 inches (Az horizon) 

Salic horizon - The zone from the soil surface to 64 inches (Az, Czgl Czg2 Czg3, Czg4 and Czg5 
horizons) 

Aquic conditions - The conditions of endosaturation reduction, and redoximorphic features between the 
soil surface and 20 inches at certain times during nonnal years (parts of the Az Czgl Czg2 Czg3, and 
Czg4 horizons) 

Particle-size control section - The zone from 10 to 40 inches (Czg3 horizon and parts of the Czg2 and 
Czg4 horizons) 

The soil was last reviewed in the field in 1965 It needs to be determined if the soil moisture control 
section IS dry in some or all parts at some time during normal years The height and duration of the 
seasonal high water needs to be verified m the field 

ADDITIONAL DATA The typical pedon at the series type location has partial characterization data by 
the Soils Laboratory from Utah State University (USU) Logan UT and is published on pages 140 141 
Table 11 of the Soil Survey of Davis-Weber Area, Utah The pH values in the typical pedon are from 
saturated paste 

National Cooperative Soil Survey 
U S A 
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Storm Water Pollution Prevention Plan for Construction Activities 

APPENDIX B 

NPDES STORM WATER PERMIT 

Moulding & Sons 



STATE OF UTAH, DEPARTMENT OF ENVIRONMENTAL QUALITY, DIVISION OF WATER 
QUALITY 

288 North 1460 West P O Box 144870 Salt Lake City Utah 84114 4870 (801)538 6146 

NOI 
Notice of Intent (NOI) for Storm Water Discharges Associated with 
Construction Activity Under the UPDES General Permit No UTR355013 
SEE REVERSE FOR INSTRUCTIONS 

Submission of this Notice of Intent constitutes notice that the party(s) identified in Section I of this form intends to be 
authorized by UPDES General Permit No U T R 3 5 5 0 1 3 issued for storm water discharges associated with construction 
activity in the State of Utah Becoming a permittee obligates such discharger to comply with the terms and conditions of the 
oermit ALL NECESSARY INFORMATION MUST BE PROVIDED ON THIS FORM 

Is this NOI seeking continuation for previously expired permit coverage at the same s i te ' 
If yes what is the number of the previous permit coverage' Permit No UTRI10583 

(Y or N) 

Permi t Star t Date 01/14/1] Permi t Exp i ra t ion Date 01/14/12 

OPERATOR INFORMATION Date NOI IS received at DWQ (to be completed by DWO) 

Name (Mam operator) Weber County Corp 

Address 2830 S Washingion Blvd 

City Ogden State UT 

Contact Person Gary Laird 

Name (1st Co permittee ) Moulding and Sons 

Address 10485 W 900S 

City Ogden State UT 

Contact Person Randy Moulding 

Name (2nd Co permittee) 

Address 

City state 

Contact Person 

Name (3rd Co permittee) 

Address 

City 

Contact Person 

Phone 801 399 8416 

status of Owner/Operator M Public 

Zip 84401 

Phone 801 399 8803 

Phone 801 399 9994 

status of Owner/Operator P Pnvaie 

Zip 84401 

Phone 801 725 2722 

Phone 

status of Owner/Operator 

Zip 

Phone 

State 

Phone 

Status of Owner/Operator 

Zip 

Phone 

Please copy this form if you have more co permittees than what is allowed on this form 

II FACILITY SITE I LOCATION INFORMATION 

Name Office Sue 

Project No (if any) 

Is the facility located 
in Indian Country' 

N (Y or N) 

Address 10485 W 900 S County WEBER 

City OGDEN State UT Zip 84401 

Latitude 41 248317 Longitude 112 231583 

Method (checkone) • USGS Tcpo Map Scale • EPA Web site D C P S [x] Other 



Ill SITE ACJVlTy INF0R?HAT10N 

Municipal Separate Storm Sewer System (MS4) Operator Name None 

Receiving W/ater Body Great Sail Lake (this is known) 

How far to the nearest water body' 24000 ft 

List the Number of any other UPDES permits at the site 

IV TYPE OF CONSTRUCTION (Check all that apply) 

1 • Residential 2 |x] Commercial 3 • Indusinal 4 Q Road 5 • Bridge 6 Q Utility 7 • Contouring Landscaping 

8 • Oiher (Please list) 

MANAGEMENT PRACTICES 

Identify proposed Best Management Practices (BMPs) to reduce pollutants in storm water discharges (Check all that 
apply) 

1 Q Slit Fences 2 Q Sediment Pond 3 E Seeding/Preservation of Vegetation 4 Q Mulching/Geotexules 5 O Check Dams 

6 [12 Structural Controls (Berms Ditches etc ) 

7 • Other (Please list) 

VI ADDITIONAL INFORMATION REQUIRED 

A storm water pollution prevention plan has been prepared for this site and is to the best of my knowledge in 
Compliance with State and/or Local Sediment and Erosion Plans and Requirements Y (Y or N) 
(A pollution prevention plan is required to be on hand before submittal of the NOI ) 

Project Start Date 01/14/11 Completion Date 03/14/11 All coverage s issued under this NOI will 
terminate on June 30 2013) 

Vll CERTIFICATION I certify under penalty of law that I have read and understand the Part 1 eligibility requirements for 
coverage under the general permit for storm water discharges from construction activities I further certify that to the 
best of my knowledge all discharges and BMPs that have been scheduled and detailed in a pollution prevention plan 
will satisfy requirements of Part I and Part 3 of this permit 1 understand that continued coverage under this storm 
water general permit is contingent upon maintaining eligibility as provided for in Part 1 

I also certify under penalty of law that this document and all attachments were prepared under the direction or 
supervision of those who have placed their signature below in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate 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 I am aware that there are significant 
penalties for submitting false information including the possibility of fine and imprisonment for knowing violations 

Print Name (of responsible person for the mam operator from first page) Date 

Gary Laird 

Signature 

Print Name (of responsible person for the 1st co permittee from fir̂ t̂ page) Date 

Signature 

Print Name (of responsible person for the 2nd co permittee from first page) Date 

Signature 

Print Name (of responsible person for the 3rd co permittee from first page) Date 

Signature Amount of Permit Fee Enclosed $ 100 



INSTRUCTIONS 
Nouce Of Intent (NOI) For Permit Coverage Under the UPDES General Permit For Storm Water Discharges From Construction AcDvities 

Who Must File A Notice Of Intent fNOn Form Staie law ai UAC R337 B-
3 9 prohibits point source discharges of siorm water from construction 
acDviDes to a water body(ies) of the State without a Utah Pollutant Discharge 
Elimination System (UPDES) permit The operator of a construcDon activity 
that has such a storm water discharge must submit a NOI to obtain coverage 
under the UPDES Storm Water General Permit If you have quesDons about 
whether you need a permit under the UPDES Storm Water program or if you 
need information as to whether a pamcular program JS administered by EPA 
or a state agency contact the storm water coordinator at (801) 538 6146 

Where To File NOI Form NOls with fee paymeni(s) must be sent to the 
followmg address 

Department of Environmenta) Quality 
Division of Water Quabty 
P O Box 144870 
Salt Lake City UT 84114-4870 

(The NOI can also be completed on line at http /A^ww waterquality utah gov/ 
UPDES/stormwaiercon htm) 

Beginning of Covcraee Storm Water General Permits cover a facility quickly 
avoiding delays therefore coverage is immediaie after submitting an NOI 
with submission of the permit fee The permittee should be aware that though 
you may not have a permit m hand if you have sent in a completed NOI with 
the penrui fee you are covered by the conditions m the permii and will be 
expected to comply with these conditions If you wish contact the Division of 
Water Quality at (801) S38-6146 to receive a generic copy ol the permil or 
you can pnni a copy from ihe DWQ web site or it can be downloaded durmg 
the on line application process 

Permit Fees fMAKE CHECKS PAYABLE TO. DIVISION OF WATER 
QUALITY) Construction projects are prorated from the time ihey begin 
disturbing ground unnJ ihe time the disturbed surface is siabilized and the 
permit is terminated by the permittee with a subminal of a Nouce of 
TenminaDon (NOT^ form That time penod may or may not be that same ome 
penod as what could be considered project start date and pioject end date 
Fees are prorated at J8 34 per month of coverage needed except there is a 
$100 minimum and a $500 00 maximum EXAMPLE if you need 5 months 
of coveiage 5 x $8 34 = $41 70 then you wUl need to submit the $100 
numraum if 18 months of coverage is needed 18 x $8 34 = $150 12 your 
total fee will be $3 5012 The $500 00 maximum will provide permit 
coverage foi hve years and then expire at the end of die five year penod 
Permit coverage is calculated on the dollaj amount of the permii fee 
submined The minimum time penod that a pennit can be issued for is one 
yeai If stabOizaDon occurs before one year the perminee must submit an 
NOT Stale or local poliDcal subdivisions are exempt from the permit fee The 
fee must be received with die NOI before permit coverage is given 

Length of Coverage Storni Water Construcuon Permits gel coverage 
siamng on the day that the NOI and fee payment is received at DWQ (on hne 
if thai IS the case) and ending on the date that die fee pays up lo The 
minimum fee is $100 therefore all permits where the minimum fee is paid 
wUl auiomancally receive coverage for one year If a permiiiee does not need 
coverage for a full year and does not want to be held accountable for permit 
conditions they must submit the NOT (associated widi the permit) after die 
site has been stabdized (or when other requirements are mei so dial die 
peimittee can legally terminate die permit) to terminate coverage 

The Storm Water General Permit for Construction ActiviUes UTR300000 will 
expire on Jmie 30 2013 

SECTION 1 FACILITY OPERATOR INFORMATION Give the legal 
name(s) of the person(s) fjrm(s) pubbc organizaoonfs) or any olher 
enuty(ies) dial conducts the construction operation at ihe facility or sue 
described in dus appbcanon TTie name of the operator(s) may be die 
developer the owner die general contraaor the design firm the excavauon 
contractor and/or others (e g anyone thai his ihe definwon oi operator) An 
operator is anyone diat has conDol over site/project specificanons and/or 
control of day to day operaoonal acuviues Do not use a colloquial name 

Enter the complete address and telephone number of die operator(s) Enter die 
appropnate letter to mdicale die legal stams of the operator of the facility 

F = Federal M = Public (olher than Fed or State) S = State P = Pnvate 

SECTION n FACILITY/SITE LOCATION INFORMATION Enter die 
facdity name or legal name and project number (if any) of the site and 
complete street address mcludmg aiy state and ZIP code The laotude and 
longimde of die facdiiy must be included to the approximate centroid of die 
sue and die method of how die Lat/Long was obtained (USGS maps GPS 
Internet Map sites Isuch as Google Earth) odier) The township and range is 
desirable but not necessary 

Indicate whether the facdiry is located in Indian Country If the facility is 
located m Indian Country do not complete this NOI msiead complete form 
3510 6 and submit to EPA Region Vllf except for facdities on the Navajo 
Reservauon or on the Goshute ReservaDon which should submit EPA form 
3510-6 to Region \X 

SECTION III - SITE ACTiy fTY INFORMATION If die storm water 
discharges to a municipal separate storm sewer system (MS4) enter the name 
of the operator of die MS4 (e g mumapaliiy name county name) and the 
receiving water of die discharge from the MS4 if it is known (if il is not 
known please esumate or guess and indicate so) (An MS4 is defmed as a 
conveyance or system ol conveyances (mcludmg roads with dramage 
systems municipal streets catch basins curbs guners ditches man made 
channels or storm drams) that is owned or operated by a state city town 
county distnci assoaaoon or odier pubhc body which is designed or used for 
collecting or conveying storm water) 

SECTION IV - TYPE OF CONSTRUCTION Check each type of 
construction diat applies to this applicaoon 

SECTION V - BEST MANAGEMENT PRACTICES Check each type of 
best management pracuce that will be used to conffol storm water runoff ai 
the job site 

SECTION VI - ADDITIONAL INFORMATION REOUIRED Enter the 
project start date and the estimated compleoon date for die ennre development 
plan All coverages issued under this NOI lerrmnate on June 30 2013 
Provide an estimate of die total number of acres of the sile on which soil wiD 
be disturbed (round to die nearest acre) Indicate whether ihe siorm water 
pollution prevention plan for die site is in compliance with approved siate 
and/or local sediment and erosion plans permits or storm watei management 
plans 

SECTION VII - CERTIFICATION Slate statutes provide for severe 
penalDes for submitong false informaoon on diis appliranon form Slate 
regulauons require this application to be signed as follows 

For a corporauon by a responsible corporate officer which means (i) 
president secretary treasurer or vice president of the corporauon m charge 
of a pnncipal business function or any other person who performs similar 
policy or decision making funcoons or (ii) the manager of one or more 
manufactunng producuon or operatmg facdiues employmg more dian 250 
persons or having gross annual sales or expenditures exceeding S25 mdiion 
(m second quarter 1980 dollars) if authority to sign documents has been 
assigned or delegated to the manager m accordance with corporate 
procedures 

For 0 partnership or sole proprietorship by a general parmer or the 
proprietor or 

For a municjpa/ify state Federal or other pubhc facihiy by either a 
pnncipal executive officer or ranking elected official 

POLLUTION PREVENTION PLAN A storm water pollunon prevention 
plan (SWP3) is required to be in hand before the NOI can be submitted li is 
importani to know SWP3 requirements (contained in (he permit) even dunng 
die design portion of the project A copy of die permit can be obtamed from 
die Division of Water Quality s storm water construcuon web site Guidance 
matenal for developing a SWP3 can be obtained from EPA (NTIS) or copied 
from EPA matenal ai the Division of Water Qualiiy s siorm water 
construction web sue 

NOTICE OF TERMINATION fNOTl A completed Notice of Tenninauon 
(NOT) form is required to terminate your permit at the end of consirucDon 
Please complete the NOT form including the projects assigned permit 
number and return it to die Division of Water Quality If you apply on line 
you wdl receive a panially filled out NOT at the ome of application for which 
you wdl need to fdl in the lerminauon date and provide a signature for 
submission Please contact die storm water coordinator at (801) 538 6146 for 
any quesoons or for a copy of the NOT form 



STATE OF UTAH, DEPARTMENT OF ENVIRONMENTAL QUALrfY DFVISION OF WATER QUALirY 
288 North 1460 West P O Box 144870 Salt Lake City Utah 84114 4870 

NOT 
Notice of Termmation (NOT) for Storm Water Discharges Associated with Construction Activity 
Under the UPDES General Permit No SEE REVERSE FOR nVSTRUCTIONS 

Submission of this Notice of Ternfiination constitutes notice that the operator identified in Section II of this form is no longer 
authonzed to discharge storm water associated with industrial activity under the UPDES program ALL NECESSARY 
INFORMATION MUST BE PROVIDED ON THIS FORM 

I Permit Information 

UPDES Storm Water General Permit Number UTR355013 

Final stabilization has been achieved on all portions of the site for which you are responsible 
Partial site NOT • Full site NOT • 

Another party has assumed control of the site for which you are responsible through appropriate transfer of responsibility 
Partial site [ j F u l l site • 

Coverage under another Storm Water Construction permit or an alternative UPDES permit has been obtained 
Partial site • Full site • 

For residential construction only temporary stabilization has been completed and the residence has been transferred to the 
homeowner Q 
(list each of the addresses of the lots transferred to a homeowner on a separate sheet and attach it to this sheet before 
submitting ) 

II Facility Operator Information 

Name Weber County Corp 

Address 2830 S Washington Blvd 

City Ogden 
State UT 

Phone 801 399 8416 

Zip 84401 

III facility Site/Location Information 

Name Office Sue 

Address 1048'iW9O0S 

City OGDEN 

Latitude 41 248317 

State UT 

County WEBER 

Zip 84401 

Longitude 1 12 231'i83 

IV Certification I certify under penalty of law that either a) all storm water discharges associated with construction activity 
from the portion of the identified facility where I was an operator have ceased or have been eliminated or b) I am no longer 
an operator at the construction site and a new operator has assumed operational control for those portions ot the 
construction site where I previously had operational control I understand that by submitting this notice of termination I am 
no longer authorized to discharge storm water associated with construction activity under this general permit and that 
discharging pollutants in storm water associated with construction activity to waters of the State is unlawful under the State 
of Utah Water Quality Act where the discharge is not authorized by a UPDES permit I also understand that the submittal of 
this notice of termination does not release an operator from liability for any violations of this permit or the Water Quality 
Act 

Print Name 

Gary Laird 

Signature 

Date 



Instructions for Completing Notice of Termination (NOT) Form 

Who May File A Notice Of Termination (NOT) Form 

Permittees who are presendy covered under die State issued Utah Pollutant Discharge Elimination System (UPDES) General Storm 
Water Permit for Construcuon Activity may subrmt a notice of termmaDon (NOT) form when their faciboes no longer have any storm 
water discharges associated with industnal acovity as defmed in the storm water regtilaoons at U A C R317 8-3 8(b)(c) and (d) or when 
diey are no longer the operator of die facdiues 

For construction acDvines elmnination of all stoim water discharges assoaated with mdustnal activity occurs when disturbed sods at 
the construction sue have been finally stabdized and temporary erosion and sediment control measures have been removed or wd] be 
removed at an appropnate time or diat all storm water discharges associated with construction activity from the construcDon site diat 
are authonzed by a UPDES general penmt have otherwise been elimmaied Final stabilization means that all soddisturbing acDvioes at 
the site have been completed and that a uniform perennial vegetative cover with a density of 70y of die cover for unpaved areas and 
areas not covered by permanent structures has been established or equivalent permanent stabdization measures (such as the use of 
nprap gabions or geotexides) have been employed 

Where (o File N O T Form 

Send this form to die following address 

Division of Water Quality 

288 Nordi 1460 West 
PO Box 144870 
Salt Lake City Utah 84114 4870 

Complrtmg the Form 

Type 01 pnni using upper case leners m die appropnate areas only Please place each character between the marks Abbreviate if necessary to 
stay wiihin the number of characters allowed foi each item Use only one space for breaks between words but not for punctuanon marks unless 
they are needed to danfy your response If you have any questions about this form call the Division of Water Quality at (801) 538 6146 

Sfction 1 - Permit Information 

Enter the existing UPDES Storm Water General Permit number assigned to the facdity or sue idenofied in Seaion HI If you do not know ihe 
permil number contact the Division of Water Quality at (801) 538 6146 

Indicate your reason for submittmg dus Nouce of Termmanon by checkmg die appropnate box 

If diere has been a change of operator and you are no longer the operator of the facdity or site identified in SecDon 111 Check die 
corresponding box 

If ai) stomi water discharges at the facdity or sue idennfied in Section III have been terminated check the corresponding box 

Section II - Facility Operator Information 

There may be more than one operator for a consuucoon project This form must be fdled out and submitted by each of die operators listed on the 
notice of intent (NOI) diat was submitted for receiving coverage under this permit In diis secDon give die legal name of the person firm pubbc 
organi7.aoon or any other enoty diat is fded as an operaior at the facdity or sue descnbed m this application thai is desinng to terminate coverage 
The name of die operaior may or may not be the same name as the facdity The operator of die facility is the legal entity which controls the 
facdity s operation [refemng to operation of construcuon activity) or a portion of it rather diat die plant or sue manager of die finished or 
rehabditaied facdity Do not use a colloquial name Entei die complete address and telephone number of the operaior 

Section 11) - Faality/Site Location Informauon 

Enter die facility s oi site s offiaal or legal name and complete address mcludmg city state and ZIP code and die laomde and longimde of the 
facdity to the nearest 15 seconds of the approximate center of the site Ii is preferred that the locauon address be the same as that which the sue 
used in die submission of the NOi 

Section IV - Certification 

State statues provide for severe penalnes for submitting false informanon on diis apphcation form State regulauons require this appbcation to be 
signed as follows 

For 0 rorporonon by a responsible corporate officer which means (1) president secretary oreasurer or vice president of the corporauon m 
charge of a pnncipa) business function or any odier person who performs simdar policy or decision making funcdons or (u) the manager of one 
or moie manufactunng producuon or operanng facdiues employmg more dian 250 persons or having gross annual sales or expenditures 
exceeding $25 mdlion (in second quaner 1980 doUars) if audionty to sign documents has been assigned or delegated lo die manager in 
accordance wjib corporate procedures 

/"or opormership or so/e proprietorship by a general parmer or die propnetor respecovely or 

For a munrcipohry S(0(e Federal or other pubhc facihty by either a pnncipal executive officer or ranking elected official 



STATE OF UTAH DEPARTMENT OF ENVIRONMENTAL QUALITY 
DIVISION OF WATER QUALITY 

Authorization to Discharge Under the 
Utah Pollutant Discharge Elimination System 

Storm Water General Permit for 
Construction Activities 
Permit No UTR300000 

This Permit is issued in compliance with the provisions of the Utah Water Quahty Act Title 19, 
Chapter 5, Utah Code Annotated 2004 as amended (the 'Act") and the federal Water Pollution 
Control Act (33 U S C §§1251 ei seq as amended to date) and the rules and Regulations 
made pursuant to those statutes 

This Permit authorizes storm water discharges to waters of the State of Utah resulting from 
construction activities including construction support activities, anywhere within the Slate of 
Utah as provided in Parts 1 4 and 1 5 of this Permit This authorization is conditioned upon a 
discharger meeting the eligibility requirements in Part I 2 2 of this Permit including preparation 
of a Storm Water Pollution Prevention Plan prior to filing a Notice of Intent ( NOI ) to 
discharge under this General Permit A discharger is not co\ered by this Permit if the discharger 
submits an NOI but has not met these conditions 

This authorization is sub)ect to the authonty of the Utah Water Quality Board or the Executive 
Secretary of the Utah Water Qualit) Board to reopen this Permit {see Part 5 15 of this Permit) or 
to require a discharger to obtain an individual permit or use an alternative general permit (see 
Part 2 3 of this Permit) The issuance of a discharge permit authorization under this general 
Permit does not relieve Permittees of other duties and responsibilities under the Act or rules 
made under that Act Significant terms used in this Permit are defined in Part 6 of this Permit 

This Permit shall become effective on July 1 2008 

This Permit and the authorization to discharge shall expire at midnight June 30 2013 except as 
described in Part 2 4 of this Permit 

Signed this 26* day of June 2008 

Executive Secretar> 
Utah Water Quality Board 
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General Permit No UTR 300000 
Part 1 

PART 1 PERMIT SCOPE AND COVERAGE 

I 1 Persons required to obtain authonzation for discharge No person may conduct 
construction activities that disturb an area greater than or equal to one acre without 
authorization for storm water discharge from the Executive Secretary (See Utah Adrrun 
Code Sections R317 8-3 9(6)(d)(10) and R317-8-3 9(6)(e)(l)) In addition, no person may 
conduct construction activities that disturb an area smaller than one acre if the disturbance 
is part of a larger common plan of development or sale that will ultimately disttirb an area 
greater than or equal to one acre Jd See Part 6 5 of this Permit for a definition of 
'construction activities' 

1 2 Permit Area and Eligibility 
1 2 1 Construction activities located within the State of Utah except for Indian Country 

(see Part 6 16 of this Permit for a definition o f Indian Country ') may be eligible to 
be covered imder this Permit 

1 2 2 Eligibility for authonzation to discharge under this Permit is conditioned upon 
a Preparation of a Storm Water Pollution Prevention Plan ("SWPPP") (see Part 3 

of this permit) prior to submission of a Notice of Intent ("NOP ), 
b Submission of a complete and a ccurate Notice of Intent to be covered by this 

Permit (see Part 1 8 of this Permit), and 
c Payment of applicable fees 

1 3 Authorization to Discharge This Permit authonzes discharges of storm water from 
construction activities that disturb an area greater than or equal to one acre, and from 
construction activities that disturb an area smaller than one acre if the disturbance is part of 
a larger common plan of development or sale that will ultimately disturb an area greater 
than or equal to one acre This authorization is subject to all of the terms and conditions of 
this Permit, including the requirement that the discharger must submit a Notice of Intent 
("NOI"), and the prohibitions on discharges specified in Part 1 6 

1 4 Allowable Storm Water Discharges Subject to compliance with the terms and conditions 
of this Permit, a Permittee is authorized lo discharge pollutants in 
1 4 1 Storm water associated with construction activity as that term is defined in Part 6 5 

of this Permit (but see Part 1 4 3 of this Permit for limitations on discharges from 
construction support activities), 

1 4 2 Storm water discharges designated by the Executive Secretary as needing a storm 
water permit under R317-8-3 9(6)(e)(2), 

1 4 3 Discharges from construction support activities as that term is defined in Part 6 6 of 
this Permit, provided 
a The support activity is directly related to the construction site required to have 

UPDES permit coverage for discharges of storm water associated with 
construction activity, 

b The support activity is not a commercial operation serving multiple unrelated 
construction projects by different ow^ners/operators and does not operate 
beyond the completion of the construction activity at the last construction 
project It supports, and 

c Appropriate controls and measures are identified in a Storm Water Pollution 
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Prevention Plan (SWPPP) covenng the discharges from the support activity 
areas, and 

1 4 4 Discharges composed of allowable discharges listed m Part 1 4 and 1 5 of this 
Permit commingled with a discharge authonzed by a different UPDES permit 
and/or a discharge that does not require UPDES permit authonzation 

1 5 Allowable Non-storm Water Discharges A Permittee is authonzed to make the following 
non-storm water discharges, provided the non-storm water component of the discharge is in 
compliance with Part 3 5 5 of this Permit 
1 5 1 Discharges from fire-fightmg activities, 
1 5 2 Fire hydrant flushings, 
1 5 3 Waters used to wash vehicles where detergents are not used, 
I 5 4 Water used to control dust m accordance with Part 3 5 2(c)(2), 
] 5 5 Potable water including imcontaminated water line flushings, 
I 5 6 Routine external building wash down that does not use detergents, 
I 5 7 Pavement wash waters where spills or leaks of toxic or hazardous matenals have 

not occurred (unless all spilled matenal has been removed) and where detergents 
are not used, 

I 5 8 Uncontaminated air conditioning or compressor condensate, 
I 5 9 Uncontaminated groimd water or spnng water, 
15 10 Foundation or footing drams where flows are not contaminated with process 

matenals such as solvents, 
15 11 Landscape and other imgation drainage 

1 6 Discharges not allowed under this Permit Notwithstanding any other language in this 
Permit, the following storm water discharges are not authonzed by this Permit 
I 6 1 Discharges from Construction Activities within Indian Country This Permit does 

not cover discharges within hidian Country as that term is defined in Part 6 ] 6 of 
this Permit,' 

1 6 2 Post Construction Discharges Storm water discharges that onginate from the site 
after construction activities have been completed and the site has imdergone final 
stabilization, 

1 6 3 Discharges Mixed with Non storm Water Discharges that are mixed with sources 
of non-storm water other than discharges which are identified in Part 1 5 of this 
Permit and in compliance with Part 3 5 5 (non storm water discharges) of this 
Permit, 

1 6 4 Discharges Covered by Another Permit Storm water discharges associated with 
construction activity for which an individual permit has been issued, or for which 
the owner/operator is required to or may obtain coverage under an individual permit 
or an alternative general permit (see Part 2 3 of this Permit), including a general 

' The State of Utah, Division of Water Quality, does not have permit authonty for Indian 
Country Storm water permits for Indian Country within the State must be acquired through 
EPA Region VIII, except for facilities on the Navajo Reservation or on the Goshute Reservation 
which must acquire storm water permits through EPA Region IX 
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permit issued for areas regulated by a qualified municipal Separate Storm Sewer 
System Program, 

1 6 5 Discharges Threatening Water Quality Storm water discharges from construction 
activities that cause or have the reasonable potential to cause a violation of a water 
quality standard See Part 2 2 of this Permit, 

1 6 6 Discharges from commercial construction support and related activities Storm 
water discharges from construction support activities unless they are included 
within the definition in Part 6 6 of this permit, 

1 6 7 Spills This Permit does not authorize the discharge of hazardous substances or oil 
resulting from an on-site spill, and 

1 6 8 Discharges that result from violations of this Permit 

1 7 Authorization to Discharge Date 
1 7 1 This permit is effective as of July 1, 2008 and is effective for five years expinng at 

11 59 pm on June 30,2013 
1 7 2 Unless notified by the Executive Secretary to the contrary, a discharger is 

authonzed for coverage under this Permit and may begin construction activities 
immediately after preparing a SWPPP for the construction activities (see Part 
1 2 2(a) of this Permit), and after submitting an NO] and permit fee (see Part 
1 2 2(b) and (c) of this Permit) The date of submission of the NO] or a permit fee 
shall be the date of its receipt by the Executive Secretary, or the date the NOI or 
permit fee are submitted electronically using the website for the Utah Division of 
Water Quality Any NOIs mailed to the Executive Secretary shall be mailed to the 
address specified in Part 5 11 of this Permit 

1 7 3 The Executive Secretary may, with written notice (including electronic notice) 
delay authorization to verify an applicant's eligibility or resolve other concerns In 
these instances, a discharger is not authorized for coverage under this permit until it 
receives notice from the Executive Secretary 

1 8 Notice of Intent 
18 1 A person who wishes to submit an NOI must use the NOI form provided by the 

Executive Secretary (or a copy thereof), or submit an NOI electronically (see 
(https //secure utah gov/stormwater/)) 

18 2 All questions m an NO] form provided by the Executive Secretary or answered in 
the course of submitting an NO! electronically must be answered completely and 
accurately 

1 8 3 The NOI, whether on the form provided by the Executive Secretary or submitted 
electronically, must include a certification statement, and must be signed and dated 
by an authorized representative as specified in Part 5 16 of this Permit 

1 9 Coverage before June 30. 2010 Permittee's that previously received authorization to 
discharge under the October 1, 2002 General Permit (2002 General Permit) and still have 
active coverage shall without submission of an NOI continue coverage under UTR200000 
until June 30, 2010 at which time, or before if desired, the Permittee shall, by submission 
of an NOI (either on-line www waterquality utah gov/updes/stormwatercon htm or by 
paper submission) obtain coverage under this Permit (UTR300000) 
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1 10 Late Notifications Persons are not prohibited from submitting NOIs after initiating 
cleanng, grading, excavation activities, or other construction activities WTien a late NOI is 
submitted, authonzation for discharges occurs consistent with Subpart 2 1 The Agency 
reserves the nght to take enforcement actton for any un-permitted discharges that occur 
between the commencement of constructton and discharge authonzation 
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PART 2 SPECIAL CONDITIONS, MANAGEMENT PRACTICES, 
RESPONSIBILITIES, AND OTHER NON-NUMERIC LIMITATIONS 

2 1 Releases m excess of Reportable Quantities The discharge of hazardous substances or oil 
in the storm water discharge(s) from a site shall be prevented or minimized in accordance 
with the applicable SWTPP for the site This Permit does not relieve the Permittee of the 
reporting requirements of 40 CFR part 117, 40 CFR 110, and 40 CFR part 302 Where a 
release containing a hazardous substance in an amount equal to or in excess of a reportable 
quantity established under either 40 CFR 117, 40 CFR 110, or 40 CFR 302, occurs dunng a 
24 hour penod 
2 1 1 The Permittee is required to notify the National Response Center (NRC) (800-424 

8802) in accordance with the requirements of 40 CFR 117, 40 CFR 110 and 40 
CFR 302 and the Division of Water Quality (DWQ) (801-538-6146) or the 24 hour 
DWQ answering service at 801 -536-4123 as soon as he or she has knowledge of the 
discharge, 

2 1 2 The Permittee shall submit within 14 calendar days of knowledge of the release a 
wntten description of the release (including the type and estimate of the amount of 
material released) the date that such release occurred, the circumstances leading to 
the release the measures taken and/or planned to be taken to cleanup the release, 
and steps to be taken to minimize the chance of future occurrences to the Executive 
Secretary, and 

2 1 3 The SWPPP required under Part 3 of this Permit must be modified withm 14 
calendar days of knowledge of the release to provide a descnption of the release, 
the circumstances leading to the release, and the date of the release In addition, the 
SWPPP must be reviewed to identify measures to prevent the reoccurrence of such 
releases and to respond to such releases, and the SWPPP must be modified where 
appropriate 

2 2 Discharge Compliance with Water Quality Standards and TMDL requirements 
Storm water discharges from construction activities that cause or have the reasonable 
potential to cause a violation of a water quality standard or a violation of Total Maximum 
Daily Load ( TMDL") requirements are not authorized by this Permit If there is a TMDL 
requirement for the receiving water, that requirement, rather than a water quality standard, 
will govern If a discharge that would otherwise be covered by this Permit causes a 
violation or if there is a reasonable potential a discharge will cause a violation the 
Permitteee will take all necessary actions to ensure future discharges do not cause or 
contribute to the violation of a water quahty standard or a TMDL requirement and shall 
document these actions in the SWPPP 

If the Executive Secretary determines that construction activities have caused or have the 
reasonable potential to cause a violation of a water quality standard or a TMDL 
requirement, the discharger will be notified by the Executive Secretary of additional 
requirements for treatment or handling of the discharge to ensure future discharges do not 
cause or contnbute to the violation The Permittee will document these requirements in the 
SWPPP The Executive Secretary may authorize continued coverage under this Permit 
after appropriate controls and implementation procedures designed to bring the discharges 
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into compliance with water quality standards or TMDL requirements, have been included 
in the SWPPP 

Alternatively, the Executive Secretary may nottfy the Permittee that an individual permit 
application is necessary (see Part 2 3 of this Permit) 

If violations remain or re-occur, then coverage under this Permit may be terminated by the 
Executive Secretary and an alternative permit may be issued or denied Compliance with 
this requirement does not preclude any enforcement activity as provided by the Water 
Quality Act for the underlying violation 

2 3 Requinng an Individual Permit or an Ahemative General Permit 
2 3 1 The Executive Secretary may require any person authorized by this Permit to apply 

for and/or obtain either an individual UPDES permit or an altemattve UPDES 
general permit Any interested person may petition the Executive Secretary to take 
action under this paragraph Where the Executive Secretary requires a discharger 
authonzed to discharge under this Permit to apply for an individual UPDES permit, 
the Executive Secretary shall notify the discharger m wnting that a permit 
application is required This notification shall include a brief statement of the 
reasons for this decision, an application form or reference to the applicatton 
requirements, a statement setting a deadline for the discharger to file the 
applicatton, and a statement that on the effective date of issuance or demal of the 
individual UPDES permit or the alternative general permit as it applies to the 
individual Permittee, coverage under this general Permit shall automatically 
terminate Applicattons shall be submitted to the address of the Division of Water 
Quahty shown m Part 5 11 of this Permit The Executive Secretary may grant 
addittonal time to submit the application upon request of the applicant If a 
discharger fails to submit in a timely manner an individual UPDES permit 
application as required by the Executive Secretary under this paragraph, then the 
applicability of this Permit to the individual UPDES permittee is automatically 
terminated at the end of the day specified for application submittal 

2 3 2 Any discharger authonzed by this Permit may request to be excluded from the 
coverage of this Permit by applying for an individual permit In such cases, the 
discharger shall submit an individual application m accordance with the 
requirements of Utah Administrative Code ("UAC") R317-8-3 9(2)(b)2 with 
reasons supporting the request, to the Executive Secretary at the address for the 
Division of Water Quality in Part 5 11 of this Permit The request may be granted 
by issuance of any individual permit or an alternative general permit if the reasons 
cited by the Permittee are adequate to support the request 

2 3 3 When an individual LTPDES permit is issued to a discharger who would otherwise 
be subject to this Permit, or the discharger is authorized to discharge under an 
alternative UPDES general permit, the applicability of this Permit to the individual 
UPDES permittee is automatically termmated on the effecttve date of the individual 
permtt or the date of authorization for coverage under the alternative general permit, 
whichever the case may be When an individual UPDES permit is denied to a 
discharger otherwise subject to this Permit or the discharger is denied for coverage 
under an alternative UPDES general permit, the applicability of this Permit to the 
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individual UPDES permittee is automatically terminated on the date of such denial, 
unless otherwise specified by the Executive Secretary 

2 4 Continuation of the Expired General Permit This Permit expires on June 30, 2013 
However, an expired general permit shall continue in force and effect after the expiration 
date until a new general permit is issued If a discharger was eligible for and permitted 
under this Permit, and this Permit expires, the discharger will remain covered by this 
Permit until the earliest of 
2 4 1 One himdred twenty days after re-issuance or replacement of this Permit, 
2 4 2 TTie discharger submits a Notice of Termination in compliance with this Permit, 
2 4 3 The discharger is issued an individual permit for the project s discharges, or 
2 4 4 180 days after the Executtve Secretary makes a formal decision not to reissue or 

replace this Permit, at which time the discharger must seek coverage imder an 
alternative general permit or an individual permit 
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PART 3 STORM WATER POLLUTION PREVENTION PLANS 

3 1 SWPPP required A Stonn Water Pollution Prevention Plan ("SWPPP") shall be 
developed for each construction project covered by this Permit prior to submission of an 
NOI A SWPPP shall be prepared in accordance with good engineering practices It is 
recommended that the plan be signed by a Professional Engineer (P E ) registered in the 
State Tfre SWPPP shall identify potential sources of pollution which may reasonably be 
expected to affect the quality of storm water discharges from the construction site, shall 
descnbe and ensure the implementation of practices which will be used to reduce the 
pollutants m storm water discharges associated with construction activity at the 
construction site and to assure compliance with the terms and conditions of this Pennit, and 
shall otherwise meet the requirements of this Permit As a condition of this Permit, 
Permittees must implement the SWPPP as written or modified from commencement of 
construction until final stabilization is complete and an NOT has been submitted (This 
provision is not intended to address the potential liability of a Permittee or other current or 
former operator or owner in the event of a discharge of pollution from the property of an 
individual homeowner ) 

3 2 SWPPP Location. Availability. Revision, and Signature 
3 2 J SWPPP Location A copy of the SWPPP, including a copy of the Permit, the NOI 

and any amendments to the SWPPP, shall be retained on-site at the site which 
generates the storm water discharge in accordance with this Part 3 2 and with Part 
5 10 of this Permit If the site is inactive or does not have an onsite location 
adequate to store the copy of the SWPPP reasonable local access to a copy of the 
SWPPP dtmng normal working hours (e g , at a local library or government 
building), must be provided and the location of the SWPPP, along with a contact 
phone number, shall be posted on site at a publicly-accessible location For linear 
construction projects, such as pipelines, the posted notice shall be located at a 
publicly accessible location near the active part of the construction project 

3 2 2 SWPPP Availability The Permittee shall make the copy of the SWPPP that is kept 
on site or kept locally available for review upon request to the Executive Secretary, 
EPA, other local agencies approving sediment and erosion plans, grading plans, or 
storm water management plans, local government officials, or to the operators of a 
municipal separate storm sewer receiving discharges from the site The Permittee 
need not provide a free copy of the SWPPP to these entities upon request, but if it 
chooses not to do so, it shall keep two copies of the SWPPP, in its entirety, and 
shall allow these entities to borrow one to make a copy at their own expense 

3 2 3 Onginal SWPPP If requested by the Executive Secretary, the onginal SWPPP, 
including any previous versions requested, shall be provided to the Executive 
Secretary within five working days of the request The original provided shall be 
signed in accordance with Part 5 16 of this Permit 

3 2 4 SWPPP Availability to the Public The Permittee shall also make a copy of the 
SWPPP available to the public to review at reasonable times dunng regular 
business hours Advance notice by the public of the desire to view the SWPPP may 
be required, not to exceed two working days The Permittee need not provide a free 
copy of the SWPPP to members of the public, but if it chooses not to do so, it shall 
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keep two copies of the SWPPP, in its enttrety, and shall allow members of the 
public to borrow one to make a copy at their own expense 

3 2 5 Compelled Revisions The Executive Secretary, or an authonzed representative of 
the Executive Secretary, may notify the Permittee (co Permittees) at any time that 
the SWPPP does not meet one or more of the minimum requirements of this Part 3 
Such notification shall identtfy those provisions of the Permit which are not being 
met by the SWPPP, and identify which provisions of the SWPPP require 
modifications in order to meet the minimum requirements of this Part 3 Within 7 
days of such notification from the Executive Secretary, (or as otherwise provided by 
the Executive Secretary), or authorized representative, the Permittee shall make the 
required changes to the SWPPP and shall submit to the Executive Secretary a 
wntten certification that the changes have been made The Executive Secretary 
may take appropriate enforcement action for the period of time the Permittee was 
operating under a SWPPP that did not meet the minimum requirements of the 
Permit 

3 2 6 All SWPPPs must be signed and certified in accordance with Part 5 16 of this 
Permit 

3 3 Keeping SWPPPs Current 
3 3 1 The Permittee shall amend the SWPPP whenever there is a change in design, 

constmction, operation, or maintenance, which has a significant effect on the 
discharge of pollutants to the waters of the State and which has not otherwise been 
addressed in the SWPPP 

3 3 2 The Permittee shall amend the SWPPP whenever inspections or mvestigattons by 
site operators, local, state, or federal officials indicate the SWPPP is proving 
ineffective in eliminating or significantly minimizing pollutants from sources 
identified under Part 3 5 1 of this Permit, or is otherwise not achieving the general 
objectives of controlling pollutants m storm water discharges associated with 
construction activity 

3 3 3 The Permittee shall amend the SWPPP whenever a new owner/operator becomes 
responsible for implementing all or part of the SWPPP, as further described m Part 
3 4 and Part 4 3 of this Permit 

3 3 4 The following records of activities shall be maintained as part of the SWPPP 
a Dates when major grading activities occur, 
b Dates when construction activittes temporarily or permanently cease on a 

portion of or all of the site, and 
c Dates when stabilization measures are initiated 

3 3 5 Once an area has been finally stabilized, the Permittee may identify this area m the 
SWTPP and no further SWPPP or inspection requirements shall apply to that area 

3 4 More than one Permittee A SWPPP may identify more than one Permittee and may 
specify the responsibilities of each Permittee by task, area, and/or timing Permittees may 
coordinate and prepare more than one SWPPP to accomplish this However, in the event 
there is a requirement under the SWPPP for which responsibility is ambiguous or js not 
included in the SWPPP(s), each Permittee shall be responsible for implementation of that 
requirement Each Permittee is also responsible for assuring that its activities do not render 
another Permittee's controls ineffective 
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3 5 Contents of SWPPP The SWPPP shall include the following items 
3 5 1 Site Descriptton Each SWPPP shall provide a description of pollutant sources and 

other information as indicated 
a A descnption of the nature of the constructton activity, 
b A descnption of the intended sequence of major activities which disturb soils 

for major portions of the site (e g grubbing, excavation, grading, utilities, and 
infrastructure installation), 

c Estimates of the total area of the site and the total area of the site that is 
expected to be disturbed by excavation, grading, or other acttvities, including 
areas for construction support, 

d An estimate of the runoff coefficient of the site after construction acttvities are 
completed and existing data describing the soil or the quality of any discharge 
from the site, 

e A general location map (e g portion of a city or county map or similar scale) 
and a site map indicating 
1) drainage pattems and approximate slopes anticipated after major grading 

activities, 
2) construction boundaries and a description of existtng vegetation prior to 

grading activittes, 
3) areas of soil disturbance, and areas of no disturbance, 
4) the location of major structures and nonstructural controls identified in the 

SWPPP, 
5) Locattons of areas used for constructton support, 
6) the location of areas where stabilizatton practtces are expected to occur, 
7) the location of surface waters (including wetlands), and 
8) locations where storm water is discharged or will discharge to a surface 

water, 
f A descnption of any discharge associated with industrial activity other than 

construction at the site (including storm water discharges from dedicated 
portable asphalt plants and dedicated portable concrete plants), whether or not 
those discharges are covered by the Permit and the location of that activity, 

g The name of the receiving water(s), and aerial extent of wetland acreage at the 
site, and 

h A copy of this Permit 

3 5 2 Controls The SWPPP shall employ best management practices to control pollutants 
in storm water discharges Each plan shall include a descnption of appropriate 
controls and measures that will be implemented dunng constructton activity and 
while the site is unstabilized The plan must clearly descnbe for each major activity 
identtfied in Part 3 5 1(b) appropriate control measures and the timing during the 
constructton process that the measures will be implemented The description and 
implementatton of controls shall address the following minimum components 
a Erosion and Sediment Controls 

I) Short and Long Term Goals and Criteria 
A) The construction-phase erosion and sediment controls should be 

designed to retain sediment on site to the maximum extent 
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practicable 
B) Al l control measures must be properly selected, installed, and 

maintained in accordance with the manufacturer's specifications 
and good engineering practtces If penodic inspections or other 
informatton indicates a control has been used inappropnately, 
incorrectly, or is ineffective the Permittee must replace or modify 
the control for site situations 

C) If sediments escape the construction site, off-site accumulations of 
sediment must be removed at a frequency sufficient to mimmize 
the possibility of offsite impacts such as fugitive sediments 
washing into storm sewers by the next rain or posing a safety 
hazard to users of public streets 

D) Sediment must be removed from sediment traps or sedimentation 
ponds when design capacity has been reduced by 50% 

E) Litter, construction debris, and construction chemicals exposed to 
storm water shall be picked up pnor to anticipated storm events 
(e g forecasted by local weather reports), or otherwise prevented 
from becoming a pollutant source for storm water discharges (e g 
screening outfalls, picked up daily, etc ) 

F) Offsite matenal storage areas (also including overburden and 
stockpiles of dirt, etc ) used solely by the Permitted project are 
considered a part of the project and, unless a Permittee submits a 
separate NOI for such areas or they are subject to a separate 
UPDES permit, they shall be addressed in the SWPPP 

2) Stabilization Practices A description of existing intenm and permanent 
stabilization practices, including site-specific scheduling of the 
implementatton of the practices SWPPPs should ensure that existing 
vegetation is preserved where attainable and that disturbed portions of the 
site are stabilized Stabilization practices may include temporary seeding, 
permanent seeding, mulching, geo-texttles, sod stabilization, vegetative 
buffer stnps, protection of trees, preservation of mature vegetation, and 
other appropriate measures Use of impervious surfaces for stabilization 
should be avoided Except as provided in paragraphs (A) and (B) below 
(Parts 3 5 2(a)(2)(A) and (B)), stabilization measures shall be initiated as 
soon as practicable in portions of the site where construction acttvities 
have temporarily or permanently ceased, but in no case more than 14 days 
after the construction activity in that portion of the site has temporarily or 
permanently ceased 
A) Where the initiation of stabilization measures by the 14th day after 

construction activity temporarily or permanently ceases is 
precluded by snow cover or frozen ground condittons, stabilization 
measures shall be initiated as soon as practicable 

B) Where constructton activity on a portion of the site is temporarily 
ceased, and earth disturbing activittes will be resumed within 21 
days, temporary stabilization measures do not have to be initiated 
on that portion of the site 

3) Structural Practices The permittee shall provide a description of 
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structural practices that divert flows from exposed soils, store flows or 
otherwise limit runoff and the discharge of pollutants from exposed areas 
of the site to the degree attainable Such practices may include silt fences, 
earth dikes, drainage swales sediment traps, check dams, subsurface 
drains, pipe slope drains, level spreaders, storm drain inlet protectton, rock 
outlet protection reinforced soil retaining systems, gabions, and 
temporary or permanent sediment basins Placement of structural 
practtces in floodplains should be avoided to the degree attainable The 
inslallatton of these devices may be subiect to Section 404 of the federal 
Clean Water Act ("CWA ') 
A) 10 Acre Sediment Basin Requirement Where attainable, for 

common drainage locations that serve areas with 10 or more acres 
disturbed at one time, the Permittee shall provide a temporary (or 
permanent) sediment basin that provides storage for a 10 year, 24 
hour storm event, a calculated volume of runoff for disturbed acres 
drained, or equivalent control measures, until final stabilization of 
the site Where calculations are not performed, a sediment basin 
providing 3 600 cubic feet of storage per acre drained (a 1 inch 
storm event), or equivalent control measures, shall be provided 
where attainable until final stabilization of the site The required 
sizing of the sediment basin does not include flows from offsite 
areas and flows from onsite areas that are either undisturbed or 
have undergone final stabilization where such flows are diverted 
around both the disturbed area and the sediment basin In 
determining whether installing a sediment basin is attainable, 
factors such as site soils, slope, and available area on site shall be 
considered For drainage locations which serve 10 or more 
disturbed acres at one time and where a temporary sediment basin 
or equivalent controls is not attainable, smaller sediment basins 
and/or sediment traps (with comparable storage) must be used, or 
(i) at a minimum, equivalent controls in silt fences, vegetative 

buffer strips, sod mulch, geo-textiles, stepped check dams, 
pipe slope drains or other sediment or erosion controls are 
required for all erodible areas, down slope boundanes of 
the construction area and side slope boundanes deemed 
appropnate as dictated by individual site condittons, or 

(ll) It can be shown that site meteorological condittons do not 
warrant equivalent storage during the ttme penod the 10-
acres are destabilized (little or no chance of precipitation 
for the period of surface destabilization) 

B) Less Than 10 Acre BMP Requirement For drainage locations 
serving less than 10 acres, sediment basins and/or sediment traps 
should be used At a minimum, silt fences, vegetattve buffer 
stnps or equivalent sediment controls are required for all down 
slope boundaries (and those side slope boundaries deemed 
appropnate as dictated by individual site conditions) of the 
construction area unless a sediment basm providing storage for 
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3,600 cubic feet of storage per acre drained is provided 
Storm Water Management Descnptton of measures that will be installed 
during the construction process to control pollutants in storm water discharges 
that will occur after construction operations have been completed Structural 
measures should be placed on upland soils to the degree attainable The 
installation of these devices may be subject to Section 404 of the CWA This 
Permit only addresses the installation of storm water management measures, 
and not the ultimate operation and maintenance of such structures after the 
construction activities have been completed and the site has imdergone final 
stabilization Permittees are only responsible for the installatton and 
maintenance of storm water management measures pnor to final stabilization of 
the site, and are not responsible for maintenance after storm water discharges 
associated with construction activity have been eliminated from the site 
However, post-construction storm water BMPs that discharge pollutants from 
point sources once constructton is completed, may in themselves, need 
authonzatton under a separate UPDES permit and are likely regulaled under 
local municipal requirements 
1) Such measures may include 

A) storm water detention sttuctures (including wet ponds), 
B) storm water retention stmctures, 
C) flow-attenuation by use of open vegetated swales and natural 

depressions 
D) infiltration of runoff onsite, and 
E) sequential systems (which combine several practices) 

2) The SWPPP shall include an explanatton of the technical basis used to 
select the practices to control pollution where flows exceed 
predevelopment levels 

3) Storm water velocity dissipation devices shall be placed at discharge 
locations and along the length of any outfall channel for the purpose of 
providing a non-erosive flow velocity from the structure to a water course 
so that the natural physical and biological characteristics and functions are 
maintained and protected The objective is to minimize significant 
changes in the hydrological regime of the receiving water 

Other Controls 
1) Waste Disposal No solid materials, including building matenals shall be 

discharged to waters of the State, except as authorized by a federal CWA 
Section 404 permits 

2) Off-site Tracking Off-site vehicle tracking of sediments and the 
generation of dust shall be mimmized 

3) Septic. Waste, and Sanitary Sewer Disposal The SWPPP shall ensure and 
demonstrate compliance with applicable State and/or local waste disposal, 
sanitary sewer or septic system regulations 

4) Exposure to Construction Matenals The SWPPP shall include a narrative 
description of practices to reduce pollutants from constmction related 
materials which are stored onsite including an inventory of construction 
materials (including waste matenals), storage practices to minimize 
exposure of the matenals to storm water, and spill prevention and 
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response 
5) Support Areas A descnption of pollutant sources from areas other than 

construction (including storm water discharges from dedicated portable 
asphalt plants and dedicated portable concrete plants), and a descriptton of 
controls and measures that will be implemented at those sites 

d Other Laws and Requirements 
1) Local Storm Water Control Requirements This Permit does not relieve 

the Permittee from compliance with other laws effecting erosion and 
sediment control or requirements for the permanent storm water system 
Where applicable compliance efforts to these requirements should be 
reflected in the SWPPP 

2) Threatened or Endangered Species & Histonc Properties This Permit 
does not relieve the Permittee from compliance with Federal or State laws 
pertaining to threatened or endangered species or historic properties 
Where applicable compliance efforts to these laws should be reflected in 
the SWPPP 

3) Vanance of Permit Requirements Dischargers seeking alternative permit 
requirements shall submit an individual UPDES permit application in 
accordance with applicable law to the address indicated in Part 5 11 of this 
Permit along with a descnption of why requirements in this Permit should 
not be applicable as a condition of a UPDES permit 

3 5 3 Maintenance Al l vegetatton, erosion and sediment control measures and other 
protective measures identified m the SWPPP shall be maintained in effecttve 
operating condition A description of procedures to ensure the timely maintenance 
of these measures shall be identtfied in the SWPPP Maintenance needs identified 
in inspections or by other means shall be accomplished before the next anticipated 
storm event, or as necessary to maintain the continued effecttveness of storm water 
controls If maintenance prior to the next anticipated storm event is impracticable, 
maintenance must be scheduled and accomplished as soon as practicable 

3 5 4 Inspections 
a Inspections must be conducted in accordance with one of the two schedules 

listed below The Permittee shall specify in its SWPPP which schedule it will be 
followmg 
1) At least once every 7 calendar days, or 
2) At least once every 14 calendar days and within 24 hours of the end of a 

storm event of 0 5 inches or greater 
b Inspection frequency may be reduced to at least once every month if 

1) The entire site is temporarily stabilized, or 
2) Runoff IS unlikely due to winter conditions (e g , site is covered with 

snow, ice, or the groimd is frozen) 
c The inspection requirement is waived until one month before thawing 

conditions are expected to result in a discbarge if all of the following 
requirements are met 
1) The project is located in an area where frozen conditions are anttcipated to 

continue for extended periods of ttme (i e , more than one month). 
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2) Land disturbance activities have been suspended, and 
3) The beginning and ending dates of the waiver penod are documented in 

the SWPPP 
Inspections must be conducted by qualified personnel (provided by the operator 
or cooperatively by multiple operators) "Qualified personnel" means a person 
knowledgeable in the pnnciples and practice of erosion and sediment controls 
who possesses the skills to assess conditions at the construction site that could 
impact storm water quality and to assess the effectiveness of any sediment and 
erosion control measures selected to control the quality of storm water 
discharges from the construction acttvity 
Inspections must include all areas of the site disturbed by construction activity 
and areas used for storage of matenals that are exposed to precipitation 
Inspectors must look for evidence of, or the potential for, pollutants entenng the 
storm water conveyance system Sedimentation and erosion control measures 
identified m the SWPPP must be observed to ensure proper operatton 
Discharge locations must be inspected to ascertain whether erosion control 
measures are effective in preventing sigmficant impacts to waters of the United 
States where accessible Where discharge locations are inaccessible, nearby 
downstream locations must be inspected to the extent that such inspecttons are 
practicable Locations where vehicles enter or exit the site must be inspected 
for evidence of off-site sediment tracking 
Inspections at construction sites involving utility line installation, pipeline 
construction, and other long, narrow, linear construction may be more limited if 
the areas descnbed in Part 3 5 4(e) of this Permit are not reasonably accessible 
or could cause additional disturbance of soils and increase the potential for 
erosion In these circumstances, controls must be inspected at the same 
frequency as other construction projects, but personnel may instead inspect 
controls along the construction site for 0 25 mile above and below each access 
point where a roadway, undisturbed nght-of-way, or other similar feature 
intersects the constructton site and allows access to the areas descnbed above 
In the absence of evidence to the contrary, the conditions of the controls along 
each inspected 0 25 mile segment may be considered as representative of the 
conditton of controls along that reach extending from the end of the 0 25 mile 
segment to either the end of the next 0 25 mile inspected segment, or to the end 
of the project, whichever occurs first 
For each inspection required above, the inspector must complete an inspection 
report At a minimum, the inspection report must include 
1) The inspectton date, 
2) Names, titles, and qualifications of personnel making the inspectton, 
3) Weather informatton for the penod since the last inspectton (or since 

commencement of construction activity if the first inspection) including a 
best estimate of the beginning of each storm event, duratton of each storm 
event, approximate amount of rainfall for each storm event (in inches), 
and whether any discharges occurred, 

4) Weather information and a description of any discharges occumng at the 
ttme of the inspectton, 

5) Location(s) of discharges of sediment or other pollutants from the site, 
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6) Location(s) of BMPs that need to be maintained, 
7) Locatton(s) of BMPs that failed to operate as designed or proved 

inadequate for a particular locatton, 
8) Locatton(s) where additional BMPs are needed that did not exist at the 

time of inspection, and 
9) Corrective actton required including any changes to the SWPPP necessary 

and implementation dates 
h A record of each inspection and of any actions taken in accordance with 
this Part 3 must be retained as part of the SWPPP for at least three years from 
the date that permit coverage expires or is terminated The inspection reports 
must identify any incidents of non-compliance with the permit condittons 
Where a report does not identify any incidents of non-compliance, the report 
must contain a certification that the construction project or site is in compliance 
with the SWPPP and this permit The report must be signed in accordance with 
Part 5 16 of this Permit 

3 5 5 Non-Storm Water Discharges Except for flows from fire fighttng activities, 
sources of non-storm water listed in Part 1 5 of this Permit that are combined with 
storm water discharges associated with industrial activity must be identified in the 
SWPPP The SWPPP shall identify and ensure the implementation of appropnate 
pollution prevention measures for the non storm water component(s) of the 
discharge 
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PART 4 TERMINATION/CHANGES IN OWNER/OPERATOR FOR SITE 

4 1 Termination of Coverage Permittees may or shall (as specified) terminate coverage under 
this Permit under the followmg conditions 
4 I 1 Completion of construction activities and site stabilization Permittees shall 

terminate coverage under this Permit by submitting a Notice of Termination 
("NOT") withm thirty days after completton of all construction activities, 
completion of final stabilization of all areas of the site as defined in Part 6 15 TThe 
NOT shall be submitted on the form specified by the Executive Secretary 

4 1 2 Partial completion of constructton acttvities and site stabilization A Permittee 
who, as specified in Part 3 4 of this Permit, is identified in the SWPPP as 
responsible for a specific area may terminate coverage under this Permtt by 
submitting an NOT within thirty days after completion, for that area, of all 
construction activities, completion of final stabilization of all areas for which the 
Permittee was responsible and that were disturbed The NOT shall be submitted on 
the form specified by the Executive Secretary and the Permittee shall indicate on 
the form that it is a partial NOT 

4 1 3 Ngw responsible owner/operator A Permittee may terminate its coverage under 
this Permit by submitting an NOT if another party (or parties) assumes 
responsibility for all remaining SWPPP requirements Termination of the 
Permittee's responsibilities under the SWPPP -mW not be final until the other party 
(or parties) submits an NOI If the new responsible owner/operator fails to submit 
an NOI, the Permittee may complete terminatton by demonstrating to the Executive 
Secretary that it has entered into contracts that obligate the new owner/operator to 
undertake all remaining responsibilittes under the SWPPP 

4 2 Condittons for Submitting an NOT A Permittee may not submit an NOT unless it meets 
the requirements specified in Part 4 1 Appropriate enforcement actions may be taken if an 
NOT IS submitted without these requirements having been met, and the Permittee may also 
continue to be responsible for any Permit violations 

4 3 Updating the SWPPP If an NOT is submitted under Part 4 1 2 or 4 1 3, the SWPPP shall 
be updated by the remaining Permittee(s) to meet the requirements of Part 3 4 of the 
Permit 
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PART 5 STANDARD PERMIT CONDITIONS 
5 I Duty to Comply 

5 1 1 The Permittee must comply with all conditions of this Permtt Any Permit 
noncompliance constitutes a violation of the Act and is grounds for enforcement 
action, for Permit termination, revocation and reissuance, or modification, or for 
denial of a permit renewal application 

5 1 2 Penahies for Violations of Permit Conditions 
a Violations The Act provides that any person who violates the Act, Utah 
wastewater rules, or conditions of a permit issued under the Act is subject to a 
fine of $10,000 per day 
b Willful or Gross Negligence The Act provides that any person who 
discharges a pollutant to waters of the State as a result of cnminal negligence or 
who intenttonally discharges is criminally liable and is subject to imprisonment 
and a fine of up to $50 000 per day Utah Code Ann §19 5-115 
c False Statements The Act provides that any person who knowingly 
makes any false material statement, representation, or certificatton m any 
application, record, report, plan, or other document filed or required to be 
maintained under the Act, the rules, or this Permit, or who knowingly falsifies, 
tampers with or renders inaccurate, any monitonng device or method required 
to be maintained under the Act shall upon conviction , be punished by a fine of 
not more than $ 10 000 or by imprisonment for 6 months or by both Utah Code 
Ann § 19-5-115(4) 

5 2 Dut V to Reapply If a Permittee wishes to continue an activity regulated by this permit 
after the expiration date of this permit, it must apply for and obtain a new permit except as 
provided in Part 2 4 of this Permit 

5 3 Need to halt or reduce acttvity not a defense It shall not be a defense for a Permittee in an 
enforcement action that it would have been necessary to halt or reduce the permitted 
acttvity m order to maintain compliance wath the conditions of this Permit 

5 4 Duty to Mitigate TTie Permittee shall take all reasonable steps to minimize or prevent any 
discharge in violation of this Permit which has a reasonable likelihood of adversely 
affecting human health or the environment 

5 5 Duty to Provide Information The Permittee shall furnish to the Executive Secretary or an 
authorized representative, within a reasonable time, any information which is requested to 
determine compliance with this Permit The Permittee must also fumish to the Executive 
Secretary or an authorized representative copies of records to be kept by this Permit 

5 6 Other Information When the Permittee becomes aware that he or she failed to submit any 
relevant facts or submitted incorrect information in the Notice of Intent or m any other 
report to the Executive Secretary, he or she shall promptly submit such facts or 
information 
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5 7 Oil and Hazardous Substance Liability Nothing in this Permit shall be construed to 
preclude the institution of any legal action or relieve the Permittee from any 
responsibilities, liabilities, or penalties to which the Permittee is or may be subject under 
the "Act" 

5 8 Property Rights The issuance of this Permit does not convey any property nghts of any 
sort, nor any exclusive privileges, nor does it authorize any injury to private property nor 
any invasion of personal nghts, nor any infringement of Federal, State or local laws or 
regulations 

5 9 Severability The provisions of this Permit are severable, and if any provision of this 
Permit, or the application of any provision of this Permit to any circumstance, is held 
invalid, the application of such provision to other circumstances and the remainder of this 
Permit shall not be affected thereby 

5 10 Record Retention 
5 10 1 The Permittee shall retain copies of SWPPPs and all reports required by this 

Permit, and records of all data used to complete the Notice of Intent to be covered 
by this Permtt, for a period of at least three years from the date that the site is 
finally stabilized This period may be extended by request of the Executive 
Secretary at any time 

5 10 2 After final stabilization of the constmction site is complete, the SWPPP is no 
longer required to be maintained on site, but may be maintained by the 
Permittee(s) at its pnmary headquarters Access to the SWPPP will continue as 
described in Part 3 2, however 

5 11 Addresses Al l written correspondence under this permit shall be directed to the Division 
of Water Quality at the following address 

Department of Environmental Quality 
Division of Water Quality 
288 North 1460 West 
PO Box 144870 

Sah Lake City, Utah 84114-4870 

5 12 State Laws 

5 12 1 Nothing in this Permit shall be construed to preclude the institutton of any legal 
action or relieve the Permittee from any responsibilities, liabilities, or penalties 
established pursuant to any applicable State law or regulatton under authonty 
preserved by Utah Code Ann § 19-5-117 

5 12 2 No conditton of this Permit shall release the Permittee from any responsibility or 
requirements under other environmental statutes or regulattons 

5 13 Proper Operatton and Maintenance The Permittee shall at all times properly operate and 
maintain all facilittes and systems of treatment and control (and related appurtenances) 
which are installed or used by the Permittee to achieve compliance with the conditions 
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of this Permit and with the requirements of SWPPPs Proper operation and maintenance 
also includes adequate laboratory controls and appropriate quality assurance procedures 
Proper operatton and maintenance requires the operation of backup or auxiliary facilities 
or similar systems, installed by a Permittee only when necessary to achieve compliance 
with the conditions of the Permit 

5 14 Inspection and Entry The Permittee shall allow, upon presentation of credentials, the 
Executive Secretary or an authorized representative 

5 14 1 To enter upon the Permittee's premises where a regulated facility or acttvity is 
located or conducted or where records must be kept under the conditions of this 
Permit, 

5 14 2 Have access to and copy at reasonable ttmes, any records that must be kept under 
the condittons of this Permit 

5 14 3 Inspect at reasonable limes any facilities, equipment (including monttoring and 
control equipment) practices, or operations regulated or required under this 
Permit, and 

5 14 4 Sample or monitor at reasonable times, for the purposes of assuring permit 
compliance or as otherwise authonzed by law, any substances or parameters at any 
location 

5 15 Reopener Clause 
5 15 1 Reopener Due to Water Quality Impacts If there is evidence indicattng that the 

storm water discharges authorized by this Permit cause, have the reasonable 
potential to cause or contnbute to, a violation of a water quality standard, the 
discharger may be required to obtain an individual permit or an alternative general 
permit in accordance with Part 2 3 of this Permit or the Permit may be modified to 
include different limitations and/or requirements 

5 15 2 Reopener Guidelines Permit modificatton or revocation will be conducted 
according to UAC R317-8-5 6 and UAC R317-8-6 2 

5 15 3 Permit Actions This Permit may be modified revoked and reissued, or terminated 
for cause The filing of a request by the Permittee for a Permit modification, 
revocation and reissuance, or termination, or a notification of plaimed changes or 
anticipated noncompliance does not stay any Permit condition 

5 16 Signatory Requirements 
5 16 1 All Notices of Intent, SWPPPs, reports, certifications or information submitted to 

the Executive Secretary, or that this Permit requires be maintained by the 
Permittee, shall be signed as follows 

a Al l Nottces of Intent shall be signed as follows 
1) For a corporation by a responsible corporate officer For the purpose of 

this section, a responsible corporate officer means a president, secretary, 
treasurer, or vice-president of the corporation in charge of a principal 
business function, or any other person who performs similar policy or 
decision-making ftmcttons for the corporation or the manager of one or 
more manufactunng, production or operatmg facilities employmg more 
than 250 persons or having gross annual sales or expenditures exceeding 
$25,000,000 (in second-quarter 1980 dollars) if authonty to sign 
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documents has been assigned or delegated to the manager in accordance 
with corporate procedures, 

2) For a partnership of sole proprietorship by a general partner or the 
proprietor, respectively, or 

3) For a municipality, State, Federal, or other public agency by either a 
principal executive officer or ranking elected official For purposes of this 
section, a pnncipal executive officer of a Federal agency includes (1) the 
chief executive officer of the agency, or (2) a senior executive officer 
having responsibility for the overall operations of a principal geographic 
unit of the agency (e g Regional Administrators of EPA) 

b Al l reports required by the Permit and olher information requested by the 
Executive Secretary or by an authonzed representative of the Executtve Secretary 
shall be signed by a person described above or by a duly authorized representative 
of that person A person is a duly authorized representative only if 
1) The authorization is made in wnting by a person descnbed above and 

submitted to the Executive Secretary, and 
2) The authonzation specifies either an individual or a position having 

responsibility for overall operation of the regulated site, facility or activity, 
such as the position of manager, operator superintendent, or position of 
equivalent responsibility or an individual or position having overall 
responsibility for environmental matters for the company (A duly 
authonzed representative may thus be either a named individual or any 
individual occupying a named position) 

c Certification Any person signing documents under this Part 5 16 shall make the 
following certification 

/ 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 

5 16 2 If a document is lo be signed electronically, the Division's rules regarding 
electtonic transactions govern 
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PART 6 DEFINITIONS 

As used in this Permit 

6 1 "Act" means the "Utah Water Quality Act" 

6 2 "Best Management Practices' ("BMPs') means schedules of activittes, prohibitions of 
practices, maintenance procedures, and other management practices to prevent or reduce 
the discharge of pollutants lo waters of the Slate BMPs also include treatment 
requirements, operating procedures, and practices to control plant site runoff, spillage or 
leaks, sludge or waste disposal or drainage from raw matenal storage 

6 3 Common plan of development or sale" means one plan for development or sale, separate 
parts of which are related by any announcement, piece of documentation (including a sign, 
public notice or hearing, sales pitch, advertisement, drawing, plat, blueprint, contract, 
permit application, zoning request, computer design, etc ), physical demarcation (including 
boundary signs, lot stakes, surveyor markings, etc ), or continuing obligation (including 
contracts) that identtfy the scope of the project A plan may still be a common plan of 
development or sale even if it is taking place in separate stages or phases, is planned in 
combination with other construction activities, or is implemented by different owners or 
operators 

6 4 'Commencement of Construction" means the inittal disturbance of soils associated with 
clearing, grading, or excavating activities or other construction activittes 

6 5 Constructton activity" means soil disturbing activittes such as clearing, grading, and 
excavating of land The term also includes construction support activittes 

6 6 Construction support activities" means constmction material and equipment storage and 
maintenance, concrete or asphalt batch plants, except as provided m Part 1 4 3 of this 
Permit 

6 7 Control Measure" refers to any Best Management Practice or other method used to 
prevent or reduce the discharge of pollutants to waters of the State 

6 8 'CWA' means Clean Water Act or the Federal Water Pollution Control Act 

6 9 "Dedicated portable asphalt plant" means a portable asphalt plant that is located on or 
contiguous to a construction site and that provides asphalt only to the construction site that 
the plant is located on or adjacent to 

6 10 'Dedicated portable concrete plant" means a portable concrete plant that is located on or 
contiguous to a construction site and that provides concrete only to the construction site 
thai the plant is located on or adjacent to 

6 11 Discharge " when used without qualification, means the discharge of a pollutant 
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6 12 "EPA" means the United States Environmental Protection Agency 

6 13 "Eligible" means qualified for authorization to discharge storm water under this general 
permit 

6 14 "Executive Secretary" means Executive Secretary of the Utah Water Quality Board 

6 15 "Final Stabilization" means that all soil disturbing activities at the site have been 
completed and that a uniform (e g evenly distributed without large bare areas) perennial 
vegetative cover with a density of 70% of the native background vegetative cover for the 
area has been established on all unpaved areas and areas not covered by permanent 
structures, or equivalent permanent stabilization measures (such as the use of nprap, 
gabions, or geo-texttles) have been employed In some parts of the country, background 
nattve vegetatton will cover less than 100% of the ground (e g and areas) Establishing at 
least 70% of the natural cover of native vegetation meets the vegetative cover cntena for 
final stabilization For example, if the native vegetation covers 50% of the ground, 70% of 
50% would require 35% total cover for final stabilization For individual lots in residential 
construction, final stabilization means that either the homebuilder has completed final 
stabilization as specified above or the homebuilder has established temporary stabilization 
including penmeter controls for an individual lot pnor to occupation of the home by the 
homeowner and has obligated the homeowner by contract to complete the requirements 
for final stabilization within two years 

6 16 'Indian Country" is defined as in 40 CFR §122 2 to mean 
1 All land within the limits of any Indian reservation under the jurisdiction of the United 

States Government, notwithstanding the issuance of any patent and, including rights-of-
way running through the reservation, 

2 All dependent Indian communittes within the borders of the United States whether 
within the originally or subsequently acquired territory thereof, and whether within or 
without the limits of a slate, and 

3 All Indian allotments, the Indian titles to which have not been extinguished, including 
rights-of-ways running through the same 

6 17 "Municipal Separate Storm Sewer System" refers to all separate storm sewers that are 
owned or operated by the United States, a State, city, town, county, district association, 
or other public body having jurisdiction over disposal of sewage, industnal wastes, 
storm water, or other wastes including special districts under State law such as a sewer 
distncts, flood control districts or dramage districts, or similar entity that discharges to 
waters of the State 

6 18 "NO!" means notice of intent lo be covered by this Permil 

6 19 "NOT" means notice of termination 

6 20 "Point Source" means any discernible, confined and discrete conveyance, including but not 
limited to any pipe ditch, channel, tunnel, conduit, well, discrete fissure, container, 
rolling stock, concentrated animal feeding operation, landfill leachate collection system. 
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vessel or other floating craft from which pollutants are or may be discharged This term 
does not include return flows from imgated agriculture or agricultural storm water 
mnoff 

6 21 "Runoff coefficient" means the fraction of total rainfall that will appear at conveyance as 
runoff 

6 22 "Site" means the land or water area where any "facility or activity" is physically localed or 
conducted, including adjacent land used in connection with the facility or activity 

6 23 ' Storm water" means storm water runoff snow melt runoff, and surface runoff and 
drainage 

-6 24 "Storm water discharge associated with industrial activity" is defined m the Utah 
Administrative Code (UAC) R317-8-3 9(6)(c) & (d) and incorporated here by reference 
Most relevant to this Permit is UAC R317-8 3 9(6)(d)10, which relates to construction 
acttvity including cleanng, grading and excavation activittes 

6 25 SWPPP means Storm Water Pollution Prevention Plan refemng to the plan required in 
Part 3 of this Permtt 

6 26 Total Maximum Daily Load" or "TMDL" means the sum of the individual wasteload 
allocations (WLAs) for point sources and load allocations (LAs) for nonpoint sources 
and natural background If a receiving water has only one point source discharger, the 

- TMDL IS the sum of that point source WLA plus the LAs for any nonpoint sources of 
pollutton and natural background sources, tnbutanes, or adjacent segments TMDLs can 
be expressed m terms of either mass per time, toxicity, or other appropriate measure 

6 27 Waters of the State means all streams, lakes, ponds, marshes, water-courses, waterways 
wells, springs, imgation systems, drainage systems, and all other bodies or 
accumulations of water, surface and underground, natural or artificial, public or private, 
which are contained within, flow throw or border upon this state or any portion thereof, 
except that bodies of water confined to and retained withm the limits of pnvate property, 
and which do not develop into or constitute a nuisemce, or a public health hazard, or a 
menace to fish and wildlife, shall not be considered to be waters of the state (UAC 
R317-1-1 31) 

f \wp\stonnwal\stonn vvaler constmction pefmit\sw const final per package\genera) construction permit doc 



STATE OF UTAH, DEPARTMENT OF ENVIRONMENTAL QUALITY, DIVISION OF WATER QUALITY 
288 North 1460 West, P O Boi 144870, Salt Lake City, Utah 84114-4870 

NOT 
Notice of Termination (NOT) for Storm Water Discharges Associated with Construction Activity Under the 

UPDES General Permit No UTRIOOOOO SEE REVERSE FOR 
INSTRUCTIONS 

Submission of Ihis Notice of Termination conslilutes notice thai the operator identified in Section II of this form is no longer authorized to dischaitc storm water associated with 
industrial activity under Ihe U P D E S program A L L N E C E S S A R Y I N F O R M A T I O N M U S T BE P R O V I D E D O N THIS F O R M 

1 Permit Information 

U P D E S Siorin Water General Permit Number 

Check Here if You are No Longer the Operatoi of the Facility IZ ] Check Here if the Storm Water Discharge is Being Terminated C J 

11 Facilir)'Operator Information 

Name Phone 

Address 

City State Zip 

i l l Facility Site/Location Information 

Name 

^Address County 

C n \ State Zip 

Latitude Longitude 

IV Cenification I certify under penalr)' of law that either a) all siorm water discharges associated with constniclion activity from the portion of the identified facihtv wheie I was an 
operatoi have ceased or have been eliminated or b) 1 am no longer an operator at the constiuction site and a new operatoi has assumed operational control for those pontons of Ihe 
construction site where 1 previously bad operational control 1 understand that by submiriing this notice of termination I am no longer authorized to discharge storm water associated 
with construction activity undei this general permit and that discharging pollutants in storm water associated with construction activity to waters of the Slate is unlawful under the 
State of Utah Water Qualif)' Ac l wheie the discharge not authonzed by a U P D E S permit 1 also understand thai the submittal of this nonce of termmation does not release an 
operator from liability for any violations of this permit or the Water Quality Act 

Print Name Date 

Signatuie 

Instructions for Completing Notice of Termination (NOT) Form 

W h o May F i le A Notice O f TermiDatioi i ( N O T ) Fo rm 

Permmees who are presently covered under the State issued Utah Pollutant Discharge Elimination System (UPDES) General Storm Water Permit foi Construction Act ivm 
mav submit a nonce of termination (NOT) form when their facilities no longer ha\e anv storm water discharges associated with industnal activity as defined in the storm 
water regulations at U A C R317 8 3 9(b)(c) and (d) or when Ihey are no longer the operatoi of Ihe facilities 

FOI construction activities elimination of all storm water discharges associated with industnal activity occuis when disturbed soils at the construcuon site have been finall\ 
stabilized and temporarv erosion and sediment contiol mcasuies have been lemoved oi w ill be removed at an appropnate time or that all storm water discharges associated 
\s ith construction activiry from the construction site that are authonzed by a U P D E S licneral permit have othenvise been eliminated Final stabilization means thai all soil 
disturbing activities at the sue have been completed and thai a uniform perennial \ct,elative co\er with a density of 7 0 / of the cover foi unpa\ed areas and areas not coxeied 
b\ permanent structures has been established or equivalent permanent stabilization measures (such as the use of riprap gabions oi geoteMiles) have been emploved 



Where to File NOT Form 

Send this form to the following address 

Division of Watei Quality 

288 North 1460 West 
P O Box 144870 
Salt Lake City Utah 841 14 4870 

Completmg the Form 

Tvpeorpnnt using uppei case leners in the appropnate areas only Please place each charactei benveen the marks Abbreviate if necessary to stay within the number of 
characters allowed for each item Use only one space for bieaks between words but not for punctuation marks unless they are needed to clarify vour response If you have 
any questions about this form call the Division of Watei Quality at (801) 538 6146 

Section 1 Permil InfonnatiOD 

Enter the existing U P D E S Storm Watei General Permit number assigned to the facility or sue identified in Section 111 If you do not know the pennit number contact the 
DiMsion of Water Qualit) at (801) 538 6146 

Indicate your reason for submitting this Notice of Termination by checking the appropriate box 

If theie has been a change of operator and you are no longer the operatoi of the faci l i i \ or site identified in Section III Check the corresponding box 

If all storm water discharges al the facility or site identified in Section III have been terminated check Ihe concsponding box 

Section I] Facility Operator Information 

There may be more than one operatoi for a construction project This form musi be filled oul and submitted by each of the operators listed on the notice o f intent (NOI) that 
was submitted for receiving coveiage under this permit In this section give the legal name of the person firm public organization oi any other entiry that is filed as an 
operator at Ihe facility or site described in this application that is desinng lo terminate coverage The name of Ihe operaior may or may not be Ihe same name as Ihe facility 
The operator of the faclllt^' is Ihe legal enlit) which controls Ihe facility s operation (lefemng to opeiation of construction activity) or a ponion of it rather that the plant or 
sue managei of the finished oi rehabilitated facility Do not use a colloquial name Enter Ihe complete address and telephone numbei of Ihe operator 

Section ID Facility/Sile Location Infonnation 

Enler Ihe facility s or sues official or legal name and complete addiess including city stale and ZIP code and the latitude and longitude of Ihe facility lo Ihe nearest 15 
seconds of the approximate center of the site It is prefened that the location address be the same as that which Ihe site used in the submission of the NOI 

Section I V Cert i f icat ion 

State statues provide foi severe penalties for submitting false information on this application foim State regulations require this application to be signed as follows 

For u corporauon by a responsible corporate officer which means (l)piesident secretarv treasurer or vice president of the corporation in charge of a pnncipal busmess 
function 01 any olher person who performs similar policy oi decision making functions or (ii) the managei of one or more manufactunng production or operating facilities 
employing more than 250 persons oi having gross annua] sales or expenditures exceeding $25 mill ion (in second quaner 1980 dollars) if authority to sign documents has 
been assigned or delegated to the manager in accordance with corporate procedures 

For a parinership 01 sole proprieiorship by a general pannei or the pioprietoi respectively or 

For o municipatm Stole Federal or olher public/acil i t} by eithei a principal executive officer or ranking elected official 



STATE OF UTAH, DEPARTMENT OF ENVIRONMENTAL QUALITY, DIVISION OF WATER QUALITY 
288 North 1460 West, P O Boi 144870, Salt Lake City, Utah 84114-4870 (801)538-6146 

OI 
Notice of Intent (NOI) for Storm Water Discharges Associated with Construction Activity Under the UPDES 

General Permit No UTRIOOOOO SEE REVERSE FOR 
INSTRUCTIONS 

Submission of this Notice of Intent constitutes notice that the party(s) ideDtified in Section I of this form mtends to be authorized by UPDES General Permit No 
UTRIOOOOO issued for storm water discbarges associated with construction activity m the State of Utah Becoming a permittee obhgates sucb discharger to comply 
with the terms and conditions of the permit A L L N E C E S S A R Y I N F O R M A T I O N M U S T B E P R O V I D E D O N THIS F O R M 

I O P E R A T O R I N F O R M A T I O N 

Name (Main operator) 

Address 

Phone 

Status of Owner/Operator • 

C i t y State Zip 

Contact Person Phone 

Name (1st Co permittee) 

Address 

Phone 

Status of Owner/Operator • 

C i t y 

Contact Person 

State Zip 

Phone 

Name (2Dd Co permittee) 

Address 

Phone 

Status of Owner/Operator • 

C i t y 

Contact Person 

SUte Zip 

Phone 

Name (3rd Co permittee) 

Address 

Phone 

Status of Owner/Operator • 

C i t y 

Contact Person 

State Zip 

Phone 

Please copy this form if you have more co permittees than what is allowed on this form 

IL F A C I L r T Y S I T E / L O C A T I O N I N F O R M A T I O N 

Name 

Project No (if any) 

^Vddress 

Ci ty State 

County 

Zip 

Is the facility located 
on Indian Lands'' 

( Y o r N ) • 



I Latitude Longitude 

Who Must File A Notice Of Intent (NOI) Form 

State law at UAC R317 8 39 prohibits pomt source discharges of storm water from 
constmction activities to a water bDdy(ies) of the State without a Utab Pollutant Discharge 
Elimination System (UPDES) permit The operator of s construction activity that has 
such a storm water discharge must submit « NOI to obtain coverage under the UPDES 
Storm Water General Permit If you have questions about whether you need a permit 
under the UPDES Storm Water program or if you need information as to whether a 
particular program is administered by EPA or a state agency contact the storm water 
coordinator at (801) 538-6146 

Where To File NOI Form 

NOIs wilh fee payment(s) must be sent to the following address 

Department of Environmental Quality 
Division of Water Quality 
P O B o i 144870 
Salt Lake City UT 84114-4870 

Completing The NOI Form 

You must type or print, using upper case letters in the appropnate areas only Please 
place each character between the marks Abbreviate if necessary to stay withm the 
number of characters allowed foreachitem Use one space for breaks between words but 
not for punctuation marks unless they are needed to clanfy your response If you have 
any questions on this form please call the storm water coordmator at (801) 538-6146 

Begmning of Coverage 

Storm Water General Permits cover a facility quickly avoidmg delays therefore coverage 
IS immediate after NOI with submission of the permit fee. The permittee should be aware 
that though you may not have a permit in band if you have sent in a completed NOI with 

permit fee you are covered by tbe conditions ID the permit and will be expected to 
Ijply with these conditions If you wish contact the Division of Water Quality at (801) 

58 6146 to receive a genenc copy of the permit After we receive the NOI and the pennit 
fee we wdl send you an ofTicial copy of tbe permit with your permit number 

Permit Fees {MAKE CHECKS PA YABLE TO DIVISIOS OF WATER QUALITY) 

Construction projects arc prorated from the time they begin disturbing ground until the 
time the disturbed surface is stabilued and the permit is termmated by tbe permittee with 
a submittal of a Notice of Termination (NOT) form Fees are prorated al $8 34 per month 
of coverage needed except a SlOO minimum E X A M P L E if you need 9 months of 
coverage 91 S8 34 = S75 06 then you will need to submit tbe $100 mmimum ifl8months 
of coverage is needed 18 j S8 34 = {150 12 your total fee will be S150 12 Permit 
coverages extcndmg beyond the expiration date of the general permit will be extended 
under tbe reissued general permit State or local political subdivisions are exempt from 
the permit fee. Tbe fee must be received with the NOI before permit coverage is given 

General 

Facdities within Salt Lake City or Salt Lake County must contact the city or county and 
notify them of the new permit status for Ihe facdity 

SECTION 1 FACILITY OPERATOR INFORMATION 

Give the legal name(s) of the person(5) firm(s) public organization(s) or any other 
entity(ies) that conducts tbe constmction operation at tbe facibty or site descnbed in this 
application Tbe name of tbe operator($) may be the developer the owner the general 
contractor the design firm the excavation contractor and/or others (e.g anyone that Tits 
tbe dennition of operator) An operator is anyone that has control over site/project 
specifications and/or control of day to day operational activities Do not use a colloquial 
name. Enter tbe complete address and telephone number of the operatDr(s) 

Enter the appropnate letter to indicate the legal status of tbe operator of tbe faciLty 
F = Federal M = Public (other than Fed or State) S = State P = Pnvate 

INSTRUCTIONS 
Notice Of Intent (NOT) For Covered Under the UPDES General Permit 

Storm Water Discharges From Construction Activities 
If tbe facility is located on Indian Lands EPA form 3510-6 should be used and submitted 
to EPA Region VTTl except for facilities on tbe Navajo Reservation or on the Goshute 
Reservation which should submit EPA form 3510-6 to Region IX 

SECTION i n SITE ACTIVITY INFORMATION 

If tbe storm water discbarges lo a municipal separate storm sewer system (MS4) enter the 
name of the operator of the MS4 (eg municipality name, county name) and tbe receiving 
water of the discbarge from tbe MS4 if it is known (A MS4 is defined as a conveyance or 
system of conveyances (including roads with drainage systems municipal streets catch 
basins curbs gutters ditches man made channels or storm drains) that is owned or 
operated by a state, city town county district association or other pubbc body which is 
designed or used for collecting or conveying storm water) 

SECTION rV TYPE OF CONSTRUCTION 

Check each type of construction that applies to this application 

SECTION V M A N A G E M E N T PRACTICES 

Check each type of management practices that will be used to control storm water runoff 
at the job site. 

SECTION VI ADDITIONAL INFORMATION REQUIRED 

Enter tbe project start date and tbe estimated completion date for the entire development 
plan 

Provide an estimate of the total number of acres of tbe site on which soil will be disturbed 
(round to tbe nearest acre) 

indicate whether the storm water pollution prevention plan for the site is in compliance 
with approved state and/or local sediment and erosion plans permits or storm water 
management plans 

SECTION VD CERTIFICATION 

Slate statutes provide for severe penalties for submitting false information on this 
application form State regulations require this application to be signed as follows 

For a corporation by a responsible corporate officer which means (I) president, 
secretary treasurer or vice-president of the corporation in charge of a pnncipal business 
function or any other person who performs similar pohcy or decision making functions 
or (ll) the manager of one or more manufactunng production or operating facilities 
employing more than 250 persons or having gross annual sales or expenditures exceeding 
S25 million (m second quarter 1980 dollars) if authority to sign documents has been 
assigned or delegated to the manager in accordance with corporate procedures 

For a partnership or sole proprietorship by a general panner or the proprietor or 

For a murucipality state Federal^ or other public facility by either a pnncipal executive 
officer or ranking elected official 

POLLUTION PREVENTION PLAN 

A storm water pollution prevention plan (SWP3) is required to be in band before tbe NOI 
can be submitted It is important to know SWP3 requirements (contained in the permit) 
even dunng tbe design portion of the project A copy of the permit can be obtamed from 
tbe Division of Water Quabty Guidance matenal for developmg a SWP3 can be obtained 
from EPA (NTIS) or copied from EPA material at the Division of Water Quahty 

NOTICE OF TERMINATION (NOT) 

A completed Notice of Termination (NOT) form is required to terminate your permit at 
tbe end of constmction Please complete tbe NOT form mcludmg the project s assigned 
permit number and return it to tbe Division of Water Quality Please contact the storm 
water coordinator at (801) 538 6] 46 for any questions or for a copy of the NOT form 

10/30/97 

^ ^ n l i 

w 
SECTION n FACILITY/STTE LOCATION INFORMATION 

nter Ihe facility s or site s official or legal name and project number (if any) and 
plclc street address mcludmg city state and ZIP code If tbe facibty or site lacks a 
el address indicate tbe latitude and longitude of the facdity to the nearest 15 seconds 

7i the approximate center of tbe site 

Indicate whether the facdity is located on Indian Lands 



ni srTE Acrrvrrv INFORMATION 

unicipal Separate Storm Sewer System (MS4) Operator Name 

leceiving Water Body ^How far to tbe nearest water body'' f t miles (circle one) 

List the Number of any other UPDES permits at the site 

rV T V P E O F C O N S T R U C T I O N (Check all that apply) 

1 L Residential 2 • Commercial 3 • Industnal 4 • Road 5 • Bridge 6 • Utility 7 ^ Contouring Landscaping 

8 D Other (Please hst) 

V BEST M A N A G E M E N T P R A C T I C E S 

Identify proposed Best Management Practices (BMPs) to reduce pollutants in storm water discharges (Check all that apply) 

I L Sill Fences 2 • Sediment Pond 3 L Seeding/Preservation of Vegetation 4 C Mulching/Geotextiles 5 • Check Dams 6 • Stmctural Controls 

(Berms Ditches etc) 

7 • Olher (Please bst) 

VI A D D I T I O N A L I N F O R M A T I O N R E Q U I R E D A storm wafer pollution prevention plan has been prepared for this 
site and is to the best of my knowledge m Compliance with State 

Project Start Date Completion Date Estimated Area to be Disturbed and/or Local Sediment and Erosion Plans and Requirements 

(in Acres) ( Y o r N ) [Z] (A pollution prevention plan is required to be on 

hand before submittal of tbe NOI) 

VIL CERTIFICATION I certify under penalty of law that 1 have read and understand tbe Pan J B eligibdity requirements for coverage under the general permit 
for storm water discharges from construction activities I further certify that to tbe best of my knowledge, all discharges and BMPs thai 

have been scheduled and detaded in a pollution prevention plan wiU satisfy requirements of Part J B and Part 111 of this permit 1 understand that contmued 
coverage under this storm water general permit is contingent upon maintaming eligibility as provided for in Part IB 

I also certify under penalty of law that this documcnl and all attachments were prepared under the direction or supervision of those who have place their 
signature below in accordance with a system designed to assure that qualified personnel properly gather and evaluate the mformation submitted Based on my 
inquiry of tbe person or persons wbo manage the system or those persons directly responsible for gathenng the information the information submitted is to the 
best of my knowledge and belief tme accurate, and complete I am aware that there are significant penalties for submitting false information including tbe 
possibility of fine and imprisonment for knowing violations 

Pnnt Name (of responsible person for the mam operator from first page) Date 

Signature 

Pnnt Name (of responsible person for tbe 1st co permittee from first page) Dale 

Signature 

Pnnt Name (of responsible person for the 2nd co permittee from first page) Date 

Signature 

Pnnt Name (of responsible person for 3rd co permittee from first page) Date 

Signature Amount of Permit Fee Enclosed $ 



Storm Water Pollution Prevention Plan for Construction Activities 

APPENDIX C 

STATE WATER QUALITY STANDARDS 

Moulding & Sons 



R317-2-14 Numeric Criteria 

TABLE 2 14 1 
NUMERIC CRITERIA FOR DOMESTIC, 

RECREATION, AND AGRICULTURAL USES 

Parameter Domestic 
Source 

IC 
BACTERIOLOGICAL 
(30-DAY GEOMETRIC 
MEAN) (NO )/lOO ML) 

c o l l 
(7) 
206 

Recreation and 
Aest h e t i c s 
2A 2B 

126 206 

A g r i 
c u l t u r e 

4 

MAXIMUM 
(NO )/lOO ML) 

E c o l l 

(7) 

940 576 940 

PHYSICAL 

pH (RANGE) 
Tu r b i d i t y Increase 

(NTU) 

6 5-9 0 

METALS (DISSOLVED, MAXIMUM 
MG/L) (2) 
Arsenic 0 01 
Barium 1 0 
Bery l l i u m <0 004 
Cadmium 0 01 
Chromium 0 05 
Copper 
Lead 0 015 
Mercury 0 002 
Selenium 0 05 
S i l v e r 0 05 

6 5-9 0 6 5-9 0 6 5-9 0 

10 10 

0 1 

0 01 
0 10 
0 2 
0 1 

0 05 

INORGANICS 
(MAXIMUM MG/L) 
Bromate 
Boron 
C h l o r i t e 
Fluoride (3) 
N i t r a t e s as N 
Total Dissolved 

S o l i d s (4) 

RADIOLOGICAL 
(MAXIMUM pCi/L) 
Cross Alpha 
Gross Bera 

0 01 

<1 0 
1 4-2 4 
10 

I r r i g a t i o n 
Stock Watering 

15 
4 mrem/yr 

0 75 

1200 
2000 

15 



Radium 226, 228 
(Combined) 5 

Strontium 90 8 
T r i t i u m 20000 
Uranium 30 

ORGANICS 
(MAXIMUM UG/L) 

Chlorophenoxy 
Herbicides 

2,4-D 70 
2,4,5-TP 10 
Methoxychlor 40 

POLLUTION 
INDICATORS (5) 

BOD (MG/L) 5 5 
N i t r a t e as N (MG/L) 4 4 

Total Phosphorus as P 
(MG/L) (6) 0 05 0 05 

FOOTNOTES 
(1) Reserved 
(2) The d i s s o l v e d metals method involves f i l t r a t i o n of the 

sample m the f i e l d , a c i d i f i c a t i o n of the sample m the f i e l d , no 
d i g e s t i o n process m the l a b o r a t o r y , and a n a l y s i s by atomic 
absorption or i n d u c t i v e l y coupled plasma (ICP) spectrophotometry 

(3) Maximum concentration v a r i e s according t o the d a i l y 
maximum mean a i r temperature 

TEMP (C) MG/L 

12 0 2 4 
12 1-14 6 2 2 
14 7-17 6 2 0 
17 7-21 4 1 8 
21 5-26 2 1 6 
26 3-32 5 1 4 

(4) T o t a l d i s s o l v e d s o l i d s (TDS) l i m i t s may be adjusted i f 
such adjustment does not impair the designated b e n e f i c i a l use of 
the r e c e i v i n g water The t o t a l d i s s o l v e d s o l i d s (TDS) standards 
s h a l l be at background where i t can be shown that n a t u r a l or 
u n - a l t e r a b l e c o n d i t i o n s prevent i t s attainment In such cases 
rulemaking w i l l be undertaken to modify the standard a c c o r d i n g l y 

(5) I n v e s t i g a t i o n s should be conducted to develop more 
information where these p o l l u t i o n i n d i c a t o r l e v e l s are exceeded 

(6) Total Phosphorus as P (mg/l) i n d i c a t o r f o r 
lakes and r e s e r v o i r s s h a l l be 0 025 

(7) Where the c r i t e r i a are exceeded and there i s a 
reasonable basis for concluding that the j-noicator 
b a c t e r i a are p r i m a r i l y from n a t u r a l sources ( w i l d l i f e ) , 



e g , m National W i l d l i f e Refuges and State Waterfowl 
Management Areas, the c r i t e r i a may be considered 
a t t a i n e d Exceedences of b a c t e r i o l o g i c a l numeric 
c r i t e r i a from nonhuman nonpoint sources w i l l 
g e n e r a l l y be addressed through appropriate Federal, 
State, and l o c a l nonpoint source programs 

TABLE 2 14 2 
NUMERIC CRITERIA FOR AQUATIC WILDLIFE 

Parameter Aquat1c W i l d l i f e 
3A 3B 3C 3D 

PHYSICAL 
Tota l Dissolved 

Gases (1) (1) 
Minimum Dissolved Oxygen 

(MG/L) (2) 
30 Day Average 6 5 5 5 5 0 5 0 
7 Day Average 9 5/5 0 6 0/4 0 
1 Day Average 8 0/4 0 5 0/3 0 3 0 3 0 

Max Temperature(C)(3) 20 27 27 
Max Temperature 

Change (C) (3) 2 4 4 
pH (Range) 6 5-9 0 6 5-9 0 6 5-9 0 6 5-
T u r b i d i t y Increase 

(NTU) 10 10 15 15 
METALS (4) 
(DISSOLVED, 
UG/L)(5) 
Aluminum 
4 Day Average (6) 87 87 87 87 
1 Hour Average 750 750 750 750 
Arsenic (Trivalent) 
4 Day Average 150 150 150 150 
1 Hour Average 340 340 340 340 
Cadmium (7) 
4 Day Average 0 25 0 25 0 25 0 25 
1 Hour Average 2 0 2 0 2 0 2 0 
Chromium 

(Hexavalent) 
4 Day Average 11 11 11 11 
1 Hour Average 16 16 16 16 
Chromium 

(Trivalent) (7) 
4 Day Average 74 74 74 74 
1 Hour Average 570 570 570 570 
Copper (7) 
4 Day Average 9 9 9 9 
1 Hour Average 13 13 13 13 
Cyanide (Free) 
4 Day Average 5 2 5 2 5 2 
1 Hour Average 22 22 22 22 
Iron (Maximum) 1000 1000 1000 1000 
Lead (7) 



4 Day Average 2 5 2 5 2 5 2 5 
1 Hour Average 65 65 65 65 
Mercury 
4 Day Average 0 012 0 012 0 012 0 012 
1 Hour Average 2 4 2 4 2 4 2 4 
N i c k e l (7) 
4 Day Average 52 52 52 52 
1 Hour Average 468 468 468 468 
Selenium 
4 Day Average 4 6 4 6 4 6 4 6 
I Hour Average 18 4 18 4 18 4 18 4 
S i l v e r 
1 Hour Average (7) 1 6 1 6 1 6 1 6 
Zinc (7) 
4 Day Average 120 120 120 120 
1 Hour Average 120 120 120 120 
INORGANICS 
(MG/L) (4) 
Total Ammonia as N (9) 
30 Day Average (9a) (9a) 
1 Hour Average (9b) (9b) (9b) (9b) 
Chlorine (Total 

Residual) 
4 Day Average 0 O i l 0 O i l 0 O i l 0 O i l 
1 Hour Average 0 019 0 019 0 019 0 019 
Hydrogen S u l f i d e (13) 
(Undissociated, 
Max UG/L) 2 0 2 0 2 0 2 0 

Phenol (Maximum) 0 01 0 01 0 01 
RADIOLOGICAL 

(MAXIMUM pCi/L) 
Gross Alpha (10) 15 15 15 15 
ORGANICS (UG/L) (4) 
A l d r i n 
1 Hour Averaqe 1 5 1 5 1 5 1 5 

0 01 

Chlordane 
4 Day Average 
1 Hour Average 
4,4' -DDT 
4 Day Average 
1 Hour Average 
D i e l d r i n 
4 Day Average 
1 Hour Average 
Alpha-Endosulfan 
4 Day Average 
1 Hour Average 
beta-Endosulfan 
4 Day Average 
1 Day Average 
Endrin 
4 Day Average 
i Hour Average 
Heptachlor 

0 0043 
1 2 

0 0010 
0 55 

0 056 
0 24 

0 056 
0 11 

0 056 
0 11 

0 036 
0 086 

0 0043 
1 2 

0 0010 
0 55 

0 056 
0 24 

0 056 
0 11 

0 056 
0 11 

0 036 
0 086 

0 0043 
1 2 

0 0010 
0 55 

0 056 
0 24 

0 056 
0 11 

0 056 
0 11 

0 036 
0 086 

0 0043 
1 2 

0 '0010 
0 55 

0 056 
0 24 

0 056 
0 11 

0 056 
0 11 

0 036 
0 086 



4 Day Average 0 0038 0 0038 0 0038 0 0038 
1 Hour Average 0 26 0 26 0 26 0 26 
Heptachlor epoxide 
4 Day Average 0 0038 0 0038 0 0038 0 0038 
1 Hour Average 0 26 0 26 0 26 0 26 
Hexachlorocyclohexane 

(Lindane) 
4 Day Average 0 08 0 08 0 08 0 08 
1 Hour Average 1 0 1 0 1 0 1 0 
Methoxychlor 

(Maximum) 0 03 0 03 0 03 0 03 
Mirex (Maximum) 0 001 0 001 0 001 0 001 
Parathion 
4 Day Average 0 013 0 013 0 013 0 013 
1 Hour Average 0 066 0 066 0 066 0 066 
PCB's 
4 Day Average 0 014 0 014 0 014 0 01^ 

Pentachlorophenol (11) 
4 Day Average 15 15 15 15 
1 Hour Average 19 19 19 19 
Toxaphene 
4 Day Average 0 0002 0 0002 0 0002 0 0002 
1 Hour Average 0 73 0 73 0 73 0 73 
POLLUTION 
INDICATORS (11) 
Gross Beta (pCi/L) 50 50 50 50 
BOD (MG/L) 5 5 5 5 
N i t r a t e as N (MG/L) 4 4 4 
Total Phosphorus as P 

(MG/L) (12) 0 05 0 05 
FOOTNOTES 

(1) Not to exceed 110% of s a t u r a t i o n 
(2) These l i m i t s are not a p p l i c a b l e to lower water l e v e l s 

m deep impoundments F i r s t number m column i s f o r when 
e a r l y l i f e stages are present, second number i s f o r when a l l 
other l i f e stages present 

(3) The temperature standard s h a l l be at background where 
i t can be shown that n a t u r a l or u n - a l t e r a b l e conditions 
prevent i t s attainment In such cases rulemaking w i l l be 
undertaken to modify the standard accordingly 

S i t e S p e c i f i c Standards f o r Temperature 
Ken's Lake From June 1̂ ^ - September 20''̂ , 27 degrees C 
(4) Where c r i t e r i a are l i s t e d as 4-day average and 

1-hour average concentrations, these concentrations should not 
be exceeded more often than once every three years on the 
average 

(5) The d i s s o l v e d metals method i n v o l v e s f i l t r a t i o n of 
the sample m the f i e l d , a c i d i f i c a t i o n of the sample m the 
f i e l d , no d i g e s t i o n process m the laboratory, and a n a l y s i s by 
atomic absorption spectrophotometry or i n d u c t i v e l y coupled 
plasma (ICP) 

(6) The c r i t e r i o n for aluminum w i l l be imolemented 
fol l o w s 

as 



Where the pH i s equal to or greater than 7 0 and the 
hardness i s equal to or greater than 50 ppm as CaC03 m the 
r e c e i v i n g water a f t e r mixing, the 87 ug/1 chronic c r i t e r i o n 
(expressed as t o t a l recoverable) w i l l not apply, and aluminum 
w i l l be regulated based on compliance with the 750 ug/1 acute 
aluminum c r i t e r i o n (expressed as t o t a l recoverable) 

(7) Hardness dependent c r i t e r i a 100 mg/l used 
Conversion f a c t o r s f o r r a t i o of t o t a l recoverable metals to 
d i s s o l v e d mietals must a l s o be applied In waters with a 
hardness greater than 400 mg/l as CaC03, c a l c u l a t i o n s w i l l 
assume a hardness of 400 mg/l as CaC03 See Table 2 14 3 f o r 
complete equations f o r hardness and conversion f a c t o r s 

(8) Reserved 
(9) The f o l l o w i n g equations are used to c a l c u l a t e Ammonia 

cr j - t e r i a concentrations 
(9a) The t h i r t y - d a y average concentration of t o t a l ammonia 

nitrogen (m mg/l as N) does not exceed, more than once every 
three years on the average, the chronic c r i t e r i o n c a l c u l a t e d 
using the f o l l o w i n g equations 
Fish Early L i f e Stages are Present 

mg/l as N (Chronic)= ((0 0577/1 + 10' ^^^'P") + (2 487/1 + 10™"'^^^)) 
* MIN (2 85, 1 45*10° ) 

Fish E a r l y L i f e Stages are Absent 
mg/l as N (Chronic) = ((0 0577/1 + 10^ ^^^"P") + (2 487/1 + 10̂ """''̂ ^̂ ) 
* 1 45-10° (25-MAX(T 7) ) J 

(9b) The one-hour average concentration of t o t a l ammonia 
nitrogen (m mg/l as N) does not exceed, more than once every 
three years on the average the acute c r i t e r i o n c a l c u l a t e d 
using the f o l l o w i n g equations 
Class 3A 

mg/l as N (Acute) = (0 275/(I + IO' ^°^"P") ) + (39 0/1 + 10̂ ""''°')) 
Class 3B, 3C, 3D 

mg/l as N (Acute) = 0 411/(I + IO' ''°̂ "P") ) + (58 4 / (1 + 10^^'' ) ) 
In a d d i t i o n , the highest four-day average w i t h m the 30-day 
period should not exceed 2 5 times the chronic c r i t e r i o n 
The "Fish E a r l y L i f e Stages are Present" 30-day average t o t a l 
ammonia c r i t e r i o n w i l l be applied by d e f a u l t unless i t i s 
determined by the D i v i s i o n , on a s i t e - s p e c i f i c b a s i s , that i t 
IS appropriate to apply the "Fish E a r l y L i f e Stages are 
Absent" 30-day average c r i t e r i o n for a l l or some p o r t i o n of 
the year At a minimum, the "Fish E a r l y L i f e Stages are 
Present" c r i t e r i o n w i l l apply from the beginning of spawning 
through the end of the e a r l y l i f e stages E a r l y l i f e stages 
include the pre-hatch embryonic stage, the post-hatch free 
embryo or yolk-sac f r y stage, and the l a r v a l stage for the 
species of f i s h expected to occur at the s i t e The d i v i s i o n 
w i l l consult with the D i v i s i o n of W i l o l i f e Resources m making 
such determinations The D i v i s i o n w i l l maintain information 
regaromg the waterbodies and time periods where a p p l i c a t i o n 
of the "Early L i f e Stages are Absent" c r i t e r i o n i s determined 
to be appropriate 

(10) I n v e s t i g a t i o n should be conducted to develop more 
mformiation where these l e v e l s are evceedeo 

(11) pH dependent c r i t e r i a pH 7 8 used m t a b l e See 



Table 2 14 -̂i f o r equation 
(12) Total Phosphorus as P (mg/l) i n d i c a t o r f o r lakes and 

r e s e r v o i r s s h a l l be 0 025 
(13) Formula to convert d i s s o l v e d s u l f i d e to un-disassociated 

hydrogen s u l f i d e i s H2S = Dissolved S u l f i d e * gK-isz + pH) +1205) 

TABLE 
1-HOUR AVEPJiGE (acUTE) CONCENTRATION OF 

TOTAL AJ^MONIA AS N (MG/L) 

pH Class 3A Class 3B, 
6 5 32 6 48 8 
6 6 31 3 46 8 
6 7 29 8 44 6 
6 8 28 1 42 0 
6 9 26 2 39 1 
7 0 24 1 36 1 
7 1 22 0 32 8 
7 2 19 7 29 5 
7 3 17 5 26 2 
7 4 15 4 23 0 
7 5 13 3 19 9 
7 6 11 4 17 0 
7 7 9 65 14 4 
7 8 8 11 12 1 
7 9 6 77 10 1 
8 0 5 62 8 40 
8 1 4 64 6 95 
8 2 3 83 5 72 
8 3 3 15 4 71 
8 4 2 59 3 88 
8 5 2 14 3 20 
8 6 1 77 2 65 
8 7 1 47 2 20 
8 8 1 23 1 84 
8 9 1 04 1 56 
9 0 0 89 1 32 

3D 

TABLE 
30-DAY AVERAGE (CHRONIC) CONCENTRATION OF 

TOTAL AMMONIA AS N (MG/1) 

Fish Early L i f e Stages Present 
Temperature, C 

pH 0 14 16 18 20 22 24 26 28 30 
6 5 6 67 6 67 6 06 5 33 4 68 4 12 3 62 3 18 2 80 2 46 
6 6 6 57 6 57 5 97 5 25 4 61 4 05 3 56 3 13 2 75 2 42 
6 7 6 44 6 44 5 86 5 15 4 52 3 98 3 50 3 07 2 70 2 37 
6 8 6 29 6 29 5 72 5 03 4 42 3 89 3 42 3 00 2 64 2 32 
6 9 6 12 6 12 5 56 4 89 4 30 3 78 3 32 2 92 2 57 2 25 
7 0 5 91 5 91 5 37 A 72 '̂ 15 3 65 3 21 2 82 2 48 2 18 
7 1 5 67 5 67 5 15 4 53 3 98 3 50 3 08 2 70 2 38 2 09 



7 2 5 39 5 39 4 90 4 31 3 78 3 33 2 92 2 57 2 26 1 99 
7 3 5 08 5 08 4 61 4 06 3 57 3 13 2 76 2 42 2 13 1 87 
7 4 4 73 4 73 4 30 3 78 3 32 2 92 2 57 2 26 1 98 1 74 
7 5 4 36 4 36 3 97 3 49 3 06 2 69 2 37 2 08 1 83 1 61 
7 6 3 98 3 98 3 61 3 18 2 79 2 45 2 16 1 90 1 67 1 47 
7 7 3 58 3 58 3 25 2 86 2 51 2 21 1 94 1 71 1 50 1 32 
7 8 3 18 3 18 2 89 2 54 2 23 1 96 1 73 1 52 1 33 1 17 
7 9 2 80 2 80 2 54 2 24 1 96 1 73 1 52 1 33 1 17 1 03 
8 0 2 43 2 43 2 21 1 94 1 71 1 50 1 32 1 16 1 02 0 90 
8 1 2 10 2 10 1 91 1 68 1 47 1 29 1 14 1 00 0 88 0 77 
8 2 1 79 1 79 1 63 1 43 1 26 1 11 0 97 0 86 0 75 0 66 
8 3 1 52 1 52 1 39 1 22 1 07 0 94 0 83 0 73 0 64 0 56 
8 4 1 29 1 29 1 17 1 03 0 91 0 80 0 70 0 62 0 54 0 48 
8 5 1 09 1 09 0 99 0 87 0 76 0 67 0 59 0 52 0 46 0 40 
8 6 0 92 0 92 0 84 0 73 0 65 0 57 0 50 0 44 0 39 0 34 
8 7 0 78 0 78 0 71 0 62 0 55 0 48 0 42 0 37 0 33 0 29 
8 8 0 66 0 66 0 60 0 53 0 46 0 41 0 36 0 32 0 28 0 24 
8 9 0 56 0 56 0 51 0 4 c J 0 40 0 35 0 31 0 27 0 2 

0 21 
9 0 0 49 0 49 0 44 0 39 0 34 0 30 0 26 0 23 0 20 0 18 

TABLE 
30-DAY AVERAGE (CHRONIC) CONCENTRATION OF 

TOTAL AMMONIA AS N (MG/1) 

Fish E a r l y L i f e Stages Absent 
Temperature, C 

pH 0 -7 8 c 10 11 12 13 14 16 
6 5 10 8 10 1 9 51 8 92 8 36 7 84 7 36 6 89 6 06 
6 6 10 7 10 1 9 37 9 37 8 79 8 24 7 72 7 24 6 36 
6 7 10 5 9 99 9 20 8 62 8 08 7 58 7 11 6 66 5 86 
6 8 10 2 9 81 8 98 8 42 7 90 7 40 6 94 6 51 5 72 
6 9 9 93 9 31 8 73 8 19 7 68 7 20 6 75 6 33 5 56 
7 0 9 60 9 00 8 43 7 91 7 41 6 95 6 52 6 11 5 37 
7 1 9 20 8 63 8 09 7 58 7 11 6 67 6 25 5 86 5 15 
7 2 8 75 8 20 7 69 7 21 6 76 6 34 5 94 5 57 4 90 
7 3 8 24 7 73 7 25 6 79 6 37 5 97 5 60 5 25 4 61 
7 4 7 69 7 21 6 76 6 33 5 94 5 57 5 22 4 89 4 30 
7 5 7 09 6 64 6 23 5 84 5 48 5 13 4 81 4 51 3 97 
7 6 6 46 6 05 5 67 5 32 4 99 4 68 A 38 4 11 3 61 
7 7 5 81 5 45 5 11 4 79 4 49 4 21 3 95 3 70 3 25 
7 8 5 17 4 84 4 54 4 26 3 99 3 74 3 51 3 29 2 89 
7 9 4 54 ti 26 3 99 3 74 3 51 3 29 3 09 2 89 2 54 
8 0 3 95 3 70 3 47 3 26 3 05 2 86 2 68 2 52 2 21 
8 1 3 41 3 19 2 99 2 81 2 63 2 47 2 31 2 17 1 91 
8 2 2 91 2 73 2 56 2 40 2 25 2 11 1 98 1 85 1 63 
8 3 2 47 2 32 2 18 2 04 1 91 1 79 1 68 1 58 1 39 
8 4 2 09 1 96 1 84 1 73 1 62 1 52 1 1 33 1 17 
8 5 1 77 1 66 1 55 1 46 1 37 1 28 1 20 1 13 0 990 
8 6 1 49 1 40 1 31 1 23 1 15 1 08 1 01 0 951 0 836 
8 7 1 26 1 18 1 11 1 O-;! 0 976 0 915 0 858 0 805 0 707 
8 8 1 07 1 01 0 94^ 0 885 0 829 0 778 0 72 9 0 68^ 0 601 
8 9 0 917 0 860 0 806 0 758 0 709 0 664 0 623 0 584 0 513 



9 0 0 790 0 740 694 0 651 0 610 0 572 0 536 
oH 18 20 22 24 26 28 30 
6 5 5 33 4 68 4 12 3 62 3 18 2 80 2 46 
6 6 5 25 4 61 4 05 3 56 3 13 2 75 2 42 
6 7 5 15 4 52 3 98 3 50 3 07 2 70 2 37 
6 8 5 03 4 42 3 89 3 42 3 00 2 64 2 32 
6 9 4 89 4 30 3 78 3 32 2 92 2 57 2 25 
7 0 4 72 4 15 3 65 3 21 2 82 2 48 2 18 
7 1 4 ' 3 98 3 50 3 08 2 70 2 38 2 09 
7 2 4 41 3 78 3 33 2 92 2 57 2 26 1 99 
7 3 4 06 3 57 3 13 2 76 2 42 2 13 1 87 
7 4 3 78 3 32 2 92 2 57 2 26 1 98 1 74 
7 5 3 49 3 06 2 69 2 37 2 08 1 83 1 61 
7 6 3 18 2 79 2 45 2 16 1 90 1 67 1 47 
7 7 2 86 2 51 2 21 1 94 1 71 1 50 1 32 
7 8 2 54 2 23 1 96 1 73 1 52 1 33 1 17 
7 9 2 24 1 96 1 73 1 52 1 33 1 17 1 03 
8 0 0 94 1 71 1 50 1 32 1 16 1 02 0 897 
8 1 0 68 1 47 1 29 1 14 1 00 0 879 0 733 
8 2 0 43 1 26 1 11 0 073 0 855 0 752 0 661 
8 3 0 22 1 07 0 941 0 827 0 727 0 639 0 562 
8 4 0 03 0 906 0 796 0 700 0 615 0 541 0 475 
8 5 0 870 0 765 0 672 0 591 0 520 0 457 0 401 
n 
O 6 0 I O C 

/ J -J 0 G4G 0 568 0 499 0 439 
n 
\ j 396 0 Q 

^ ~J ^ 

8 7 0 622 0 547 0 480 0 422 0 371 0 326 0 287 
8 8 0 528 0 464 0 408 0 359 0 315 0 277 0 244 
8 9 0 451 0 397 0 349 0 306 0 269 0 237 0 208 
9 0 0 389 0 342 0 300 0 264 0 232 0 204 0 179 
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4 1 Source Control BMPs 

BMP C101 Preserving Natural Vegetation 

Pujpose The purpose of pieserving natuial vegetation is to leduce erosion wheiever 
practicable Limiting site disturbance is the single most effective method 
for reducing erosion For example, conifeis can hold up to about 50 
percent of all lain that falls dunng a storm Up to 20 30 percent of this ram 
may never reach the giound but is taken up by the tiee or evaporates 
Another benefit is that the ram held in the tiee can be released slowly to the 
ground after the storm 

Conditions of Use 

Design and 
Installation 
Specifications 

• Natural vegetation should be piesei-ved on steep slopes near 
perennial and intermittent watei couises or swales, and on building 
sites in wooded areas 

• As required by local governments 

Natural vegetation can be piesei-ved m natuial clumps oi as individual 
trees, shrubs and vines 

The preservation of individual plants is moie difficult because heavy 
equipment is generally used to remove unwanted vegetation The points 
to remember when attempting to save individual plants are 

• Is the plant worth saving"̂  Consider the location, species, size, age, 
vigoi, and the work involved Local governments may also have 
ordinances to save natural vegetation and trees 

• Fence or clearly mark areas around tiees that are to be saved It is 
preferable to keep ground disturbance away from the trees at least as 
fai out as the dripline 

Plants need protection from three kinds of mjuiies 

• Constiuction Equipment This injui^ can be above or below the 
ground level Damage lesults from scamng cutting of roots, and 
compaction of the soil Placing a fenced buffer zone around plants to 
be saved pnoi to constmction can prevent constmction equipment 
mjunes 

• Giade Changes Changing the natuial giound level will alter grades, 
which affects the plant's ability to obtain the necessaiy an watei, and 
minerals Minor fills usually do not cause pioblems although 
sensitivity between species does vai'y and should be checked Tiees 
can toleiate fill of 6 inches oi less Foi shiubs and other plants, the fill 
should be less 

When theie are major changes m giade it may become necessary to 
supply ail to the loots of plants This can be done by placing a layer of 
giavel and a tile system ovei the loots befoie the fill is made A tile 
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system protects a tree from a laised grade The tile system should be 
laid out on the onginal grade leading from a dry well around the tree 
tmnk The system should then be coveied with small stones to allow 
an to circulate over the root area 

Lowenng the natural ground level can senously damage trees and 
shmbs The highest percentage of the plant roots aie in the upper 12 
inches of the soil and cuts of only 2-3 inches can cause senous injury 
To protect the roots it may be necessaiy to terrace the immediate area 
around the plants to be saved If i oots are exposed, constmction of 
retaining walls may be needed to keep the soil in place Plants can 
also be preserved by leaving them on an undistuibed, gently sloping 
mound To increase the chances for survival, it is best to limit giade 
changes and other soil disturbances to aieas outside the dnplme of the 
plant 

• Excavations - Protect trees and other plants when excavating foi 
drainfields, power, water, and sewer lines Where possible, the 
trenches should be routed around trees and large shmbs When this is 
not possible, it is best to tunnel under them This can be done with 
hand tools or with power augers If it is not possible to route the 
trench around plants to be saved, then the following should be 
observed 

Cut as few roots as possible When you have to cut cut clean Paint 
cut root ends with a wood dressing like asphalt base paint 

Backfill the trench as soon as possible 

Tunnel beneath root systems as close to the center of the mam trunk to 
preserve most of the important feeder lOots 

Some problems that can be encountered with a few specific trees aie 

• Maple, Dogwood, Red aldei, Western hemlock Westem red cedar 
and Douglas fir do not readily adjust to changes m envnonment and 
special care should be taken to protect these trees 

• The wmdthiow hazard of Pacific silvei fir and madronna is high, while 
that of Western hemlock is moderate The dangei of wmdthrow 
increases where dense stands have been thinned Othei species (unless 
they aie on shallow, wet soils less than 20 inches deep) have a low 
wmdthrow hazard 

• Cottonwoods, maples, and willows have watei seeking roots These 
can cause tiouble m sewei Imes and infiltration fields On the other 
hand, they thnve m high moistuie conditions that othei tiees would 
not 

• Thinning opeiations m puie or mixed stands of Giand fii Pacific silvei 
fii Noble f i i , Sitka spmce Westem red cedai Western hemlock 
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Pacific dogwood, and Red alder can cause senous disease problems 
Disease can become established through damaged limbs, tmnks, roots 
and freshly cut stumps Diseased and weakened trees are also 
susceptible to insect attack 

Maintenance • Inspect flagged and/or fenced areas regularly to make suie flagging or 
Standai ds fencing has not been removed or damaged If the flagging or fencing 

has been damaged oi visibility reduced, it shall be lepaired or 
replaced immediately and visibility restored 

• If tree roots have been exposed or injured, pmne cleanly with an 
appiopiiate pmnmg saw or lopeis direcfly above the damaged roots 
and recover with native soils Tieatment of sap flowing trees (fir, 
hemlock, pine, soft maples) is not advised as sap foirns a natural 
healing baniei 
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BMPC102 Buffer Zones 

Pui pose 

Conditions of Use 

Design and 
Installation 
Specifications 

Maintenance 
Standards 

An undisturbed area or stnp of natural vegetation or an established 
suitable planting that will provide a living filtei to reduce soil eiosion and 
mnoff velocities 

Natural buffer zones are used along streams, wetlands and other bodies of 
watei that need protection from erosion and sedimentation Vegetative 
buffer zones can be used to piotect natural swales and can be incoipoiated 
into the natural landscaping of an aiea 

Cntical areas buffer zones should not be used as sediment tieatment aieas 
These areas shall remain completely undisturbed The local pennitting 
authonty may expand the buffei widths tempoiarily to allow the use of the 
expanded area for removal of sediment 

• Preserving natural vegetation or plantings in clumps, blocks or stnps 
IS generally the easiest and most successful method 

• Leave all unstable steep slopes in natural vegetation 

• Mark cleanng limits and keep all equipment and constmction debns 
out of the natural areas Steel constmction fencing is the most 
effective method m protecting sensitive aieas and buffers 
Alternatively, wire-backed silt fence on steel posts is marginally 
effective Flagging alone is typically not effective 

• Keep all excavations outside the dnpline of tiees and shrubs 

• Do not push debns or extra soil into the buffer zone area because it 
will cause damage from burying and smothenng 

• Vegetative buffer zones for streams, lakes or other waterways shall be 
established by the local permitting authority or othei state or federal 
permits or approvals 

• Inspect the area fiequently to make sure flagging remains m place 
and the aiea lemains undisturbed 
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BMP C105 Stabilized Construction Entrance 

Put pose 

Conditions of Use 

Design and 
Installation 
Specifications 

Constmction entiances aie stabilized to reduce the amount of sediment 
transported onto paved roads by vehicles or equipment by constmcting a 
stabilized pad of quarry spalls at entrances to constmction sites 

Constmction entrances shall be stabilized wheiever traffic will be leaving 
a constmction site and traveling on paved roads or other paved areas 
withm 1,000 feet of the site 

On large commercial highway, and road projects, the designer should 
include enough extra matenals in the contract to allow for additional 
stabilized entrances not shown in the initial Constmction SWPPP It is 
difficult to determme exactly wheie access to these projects will take 
place, additional materials will enable the contractor to install them where 
needed 

• See Figure 4 2 for details Note ihe 100 minimum length of the 
entrance shall be reduced to the maximum practicable size when the 
size 01 configuiation of the site does not allow the full length (100 ) 

• A separation geotextile shall be placed under the spalls to prevent 
fine sediment from pumping up into the rock pad The geotextile 
shall meet the following standards 

Grab Tensile Strength (ASTM D4751) 200 psi mm 

Grab Tensile Elongation (ASTM D4632) 30% max 

Mullen Burst Strength (ASTM D3786 80a) 400 psi mm 

AOS (ASTM D4751) 20-45 (U S standard sieve size) 

Consider early installation of the first lift of asphalt in areas that will 
paved, this can be used as a stabilized entrance Also consider the 
installation of excess concrete as a stabilized entiance Dunng large 
conciete pours, excess conciete is often available for this purpose 

Hog fuel (wood based mulch) may be substituted for or combined with 
quarry spalls in areas that will not be used for permanent roads Hog 
fuel IS generally less effective at stabilizing constmction entrances and 
should be used only at sites where the amount of traffic is very limited 
Hog fiiel IS not recommended for entrance stabilization in uiban areas 
The effectiveness of hog fuel is highly vanable and it generally 
lequiies more maintenance than quarry spalls The inspector may at 
any time requiie the use of quaixy spalls if the hog fuel is not 
pi eventing sediment fiom being tiacked onto pavement or if the hog 
fuel IS being earned onto pavement Hog fuel is prohibited in 
peiinanent loadbeds because oigames in the subgiade soils cause 
degiadation of the subgiade support over time 

Fencing (see BMPs C103 and C104) shall be installed as necessary to 
lestrict tiaff c to the coTStiuctio" entiance 
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Maintenance 
Standai ds 

Whenever possible, the entrance shall be constmcted on a firm 
compacted subgrade This can substantially increase the effectiveness 
of the pad and i educe the need for maintenance 

Quarry spalls (or hog fuel) shall be added if the pad is no longer m 
accordance with the specifications 

If the entrance is not preventing sediment fiom being tracked onto 
pavement, then alternative measuies to keep the stieets free of 
sediment shall be used This may include street sweeping, an increase 
m the dimensions of the entrance, or the installation of a wheel wash 

Any sediment that is tracked onto pavement shall be removed by 
shoveling oi stieet sweeping The sediment collected by sweeping 
shall be removed oi stabilized on site The pavement shall not be 
cleaned by washing down the street, except when sweeping is 
ineffective and theie is a thi eat to public safety If it is necessary to 
wash the streets, the constmction of a small sump shall be considered 
The sediment would then be washed into the sump where it can be 
controlled 

Any quarry spalls that are loosened from the pad which end up on the 
roadway shall be lemoved immediately 

If vehicles are entenng or exiting the site at points other than the 
constmction entrance(s), fencing (see BMPs C103 and C104) shall be 
installed to control traffic 

Upon project completion and site stabilization, all constmction 
accesses intended as permanent access for maintenance shall be 
permanently stabihzed 

Dr eway shall meet the 
qu erne is ol ihe 

pe m ti nq age cy 

ll s rccomne ded that 
Ihe nt a CE be 

c 0 ned so thai oil 
dra ns oil Ihe p d 

8 QU ry palls 

Gc IC I le • 

11:" -n they € S 

F 0 Le full o n ol 
Q eS CD C 3 CD 

Figure 4 2 - Stabilized Construction Entrance 
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BMPC106 Wheel Wash 

Purpose 

Conditions of Use 

Design and 
Installation 
Specifications 

Maintenance 
Standai ds 

Wheel washes reduce the amount of sediment transported onto paved 
loads by motor vehicles 

When a stabihzed constmction entrance (see BMP C105) is not preventing 
sediment from being tracked onto pavement 

• Wheel washing is generally an effective BMP when installed with 
caieful attention to topography Foi example, a wheel wash can be 
detnmental if installed at the top of a slope abutting a nght-of-way 
where the water from the dnppmg tmck can mn unimpeded into the 
stieet 

• Pressure washing combined with an adequately sized and surfaced pad 
with direct drainage to a large 10-foot x 10 foot sump can be very 
effective 

Suggested details are shown m Figuie 4 3 The Local Permitting 
Authonty may allow other designs A minimum of 6 inches of asphalt 
tieated base (ATB) over cmshed base matenal or 8 inches over a good 
subgiade is recommended to pave the wheel wash 

Use a low clearance tmck to test the wheel wash before paving Either a 
belly dump or lowboy will work well to test clearance 

Keep the water level from 12 to 14 inches deep to avoid damage to tiuck 
hubs and filling the tmck tongues with water 

Midpoint spray nozzles are only needed m extremely muddy conditions 

Wheel wash systems should be designed with a small grade change 6 to 
12 inches for a 10-foot-wide pond, to allow sediment to flow to the low 
side of pond to help prevent re-suspension of sediment A drainpipe with 
a 2 to 3-foot nser should be installed on the low side of the pond to allow 
for easy cleaning and refilling Polymers may be used to promote 
coagulation and flocculation m a closed loop system Polyacrylamide 
(PAM) added to the wheel wash water at a rate of 0 25 0 5 pounds pei 
1,000 gallons of watei increases effectiveness and reduces cleanup time 
If P A M is already being used for dust or eiosion control and is being 
applied by a watei tmck, the same tmck can be used to change the wash 
water 

The wheel wash should start out the day with fresh water 

The wash watei should be changed a minimum of once pei day On 
large earthwork jobs where moie than 10 20 tmcks pei houi are 
expected, the wash water will need to be changed moie often 

Wheel wash oi tire bath wastewatei shall be discharged to a sepaiate on 
site treamient system, such as closed loop lecirculation or land 
apphcation, oi to ihe sanitar> se^vei vith piopei local sen'ei distnct 
appioval 
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Figure 4 3 Wheel Wash 

Notes 
1 
2 
3 
4 

Asphalt construction entrance 6 m asphalt treated base (ATB) 
3 inch trash pump with floats on the suction hose 
Midpoint spray nozzles if needed 
6 inch sewer pipe with butterfly valves Bottom one is a drain Locate top pipe s invert 1 foot 
above bottom of wheel wash 
8 foot X 8 foot sump with 5 feet of catch Build so can be cleaned with trackhoe 
Asphalt curb on the low road side to direct water back to pond 
6 inch sleeve under road 
Ball valves 
15 foot ATB apron to protect ground from splashing water 
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BMP C123 Plastic Covermg 

Purpose Plastic covering provides immediate, short-term eiosion piotection to 
slopes and distuibed aieas 

Conditions of • Plastic covet ing may be used on distuibed aieas that lequire covei 
Use measuies foi less than 30 days except as stated below 

• Plastic is particularly useful foi protecting cut and fill slopes and 
stockpiles Note The lelatively rapid bieakdown of most polyethylene 
sheeting makes it unsuitable foi long term (greatei than six months) 
applications 

• Clear plastic sheeting can be used over newly seeded areas to create a 
gieenhouse effect and encouiage giass giowth if the hydioseed was 
installed too late in the season to establish 75 percent grass cover or if 
the wet season started earliei than normal Clear plastic should not be 
used for this purpose dunng the summei months because the lesulting 
high temperatuies can kill the giass 

• Due to lapid lunoff caused by plastic sheeting, this method shall not be 
used upslope of areas that might be adversely impacted by 
concenliated lunoff Such areas include steep and/oi unstable slopes 

• While plastic is inexpensive to purchase the added cost of installation 
maintenance, removal, and disposal make this an expensive matei lal 
up to $1 50 2 00 pei square yard 

• Whenevei plastic is used to protect slopes, water collection measures 
must be installed at the base of the slope These measures include 
plastic-coveied beims channels and pipes used to covey clean 
lainwatei away from baie soil and distuibed aieas At no time is clean 
lunoff from a plastic covered slope to be mixed with dirty runoff fiom 
a pioject 

• Othei uses for plastic include 

1 Temporary ditch linei 

2 Pond linei in tempoiary sediment pond 

3 Liner foi beimed tempoiary fuel storage aiea if plastic is not 
leactive to the type of fuel bemg stoied 

4 Emergency slope piotection dui ing heavy rains and 

5 Tempoiary diainpipe ( elephant tiunk') used to duect watei 
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Design and 
Installation 
Specifications 

Maintenance 
Standards 

Plastic slope covei must be installed as follows 

1 Run plastic up and down slope not across slope, 

2 Plastic may be installed peipendiculai to a slope if the slope length 
IS less than 10 feet, 

3 Minimum of 8-inch ovei lap at seams 

4 On long or wide slopes or slopes subject to wind all seams should 
be taped 

5 Place plastic mto a small (12-inch wide by 6-inch deep) slot ti ench 
at the top of the slope and backfill with soil to keep water fiom 
flowing undei neath, 

6 Place sand filled builap oi geotextile bags eveiy 3 to 6 feet along 
seams and pound a wooden stake through each to hold them in 
place, 

7 Inspect plastic foi rips tears, and open seams regulaily and lepair 
immediately This prevents high velocity runoff fiom contacting 
bare soil which causes extieme erosion 

8 Sandbags may be loweied into place tied to ropes Howevei, all 
sandbags must be staked in place 

Plastic sheeting shall have a minimum thickness of 0 06 millimeters 

If erosion at the toe of a slope is likely, a gravel berm, riprap, or othei 
suitable piotection shall be installed at the toe of the slope in order to 
I educe the velocity of lunoff 

Torn sheets must be leplaced and open seams repaired 

If the plastic begins to deterioiate due to ultiaviolet radiation, it must 
be completely removed and replaced 

When the plastic is no longei needed it shall be completely removed 

Dispose of old tiies appiopi lately 
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Efosson Gar-rof incressea Efiiciency 
tmpro^/ed Easily applied with conventional hydraulic seeding equipment which is less 

expensive than blankets or erosion control netting ENVIRO SHIELD bonded fiber 
matrix is the only Easy Lawn approved BFM that can be used via jet agitation 
mixing from an Easy Lawn TURFMASTER® series 350 600 Gallon Hydroseeder 
as well as larger units from all hydraulic seeding macfime manufacturers 

Imoroved Soil Quality 

Only ENVIRO-SHIELD bonded fiber matnx is made from gypsum, whicti supplies 
calcium sulfur and other nutrients to the soil Gypsum also improves the 
structure of high clay content soils buffers soil pH and helps drive sodium 
out of the root profile in areas where high soil sodium is a problem 

Safe 
Totally biodegradable and harmless to fish, birds, plants and animals, ENVIRO SHIELD 

bonded fiber matrix is easily applied where steep slopes or inaccessible terrain make 
the installation of blankets difficult Where public safety is a concern, especially 
around retail or school areas, there are no staples' (typically used with sod or erosion 
control blankets) that turn into dangerous projectiles when mowed 

Econoniicai 
Whether steep slopes, open tracts or narrow embankments, effective coverage 
IS achieved at recommended application rates of just 3,500 pounds of product 
(70 bags) per acre With less ground preparation and less labor than a roll-out 
or sod blanket application ENVIRO SHIEID bonded fiber matnx is up to 30% less 
expensive than other erosion control methods 

Long-Lasi'nQ 
Meeting or exceeding the erosion qualities of temporary erosion control blankets, 
EfwiRO SHIELD bonded fiber matrix s blend of fiber and bonding ingredients creates a 
crust that enhances germination by protecting the seed to promote plant growth 

Special water holding ingredients improve the retention of moisture from ram 

water, facilitating quick and effective germination of plant cover 

Versa! 'e 
Can be used for roadway and airport runway shoulders golf couises, oil, dniling, 
construction mining industrial and cement manufactunng sites feedlots landfills 
powei stations and new or existing housing developments 
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BMPC130 S 

Purpose 

Conditions for 
Use 

Design and 
Installation 
Specifications 

Maintenance 
Standards 

urface Roughening 

Surface roughening aids in the establishment of vegetative cover, reduces 
runoff velocity increases mfiltiation, and provides for sediment trapping 
through the piovision of a rough soil surface Horizontal depressions are 
created by operating a tillei oi othei suitable equipment on the contoui or 
by leaving slopes m a roughened condition by not fine grading them 

• Al l slopes sleeper than 3 1 and greater than 5 vertical feet require 
surface roughening 

• Areas with grades steeper than 3 1 should be roughened to a depth of 2 
to 4 inches pnor to seeding 

• Areas that will not be stabilized immediately may be loughened to 
reduce runoff velocity until seeding takes place 

• Slopes with a stable rock face do not require roughening 

• Slopes wheie mowing is planned should not be excessively loughened 

There are different methods for achieving a roughened soil suiface on a 
slope, and the selection of an appropriate method depends upon the type of 
slope Roughening methods include stair step grading, grooving, contoui 
fuiTOws, and tracking See Figure 4 6 for tracking and contour furrows 
Factors to be considered in choosing a method are slope steepness, mowing 
requnements, and whether the slope is formed by cutting oi filling 

• Disturbed areas that will not require mowing may be stair step graded, 
grooved, or left rough after filling 

• Stair step grading is particularly appropnate m soils containing laige 
amounts of soft rock Each "step" catches matenal that sloughs from 
above, and provides a level site where vegetation can become 
established Stairs should be wide enough to work with standard earth 
moving equipment Stan steps must be on contour oi gullies will form 
on the slope 

• Areas that will be mowed (these areas should have slopes less steep 
than 3 1) may have small fiirrows left by disking, hanowing, raking or 
seed-planting machmeiy operated on the contour 

• Giaded aieas with slopes greatei than 3 1 but less than 2 1 should be 
loughened befoie seeding This can be accomplished in a vanety of 
ways, including "track walking," or diiving a crawler tiactor up and 
down the slope leaving a pattern of cleat imprints paiallel to slope 
contouis 

• Tracking is done by opeiating equipment up and down the slope to 
leave honzontal depiessions m the soil 

• Aieas that aie giaded m this mannei should be seeded as quickly as 
possible 

• Regulai inspections should be made of the aiea If nils appeal they 
bhould be le giaded and le-seeded immediately 
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Tracking 

'TRACKING' with machinery up and down 
the slope provides grooves that will catch 

seed, rainfall and reduce runoff. 

Contour Furrows 

Grooves Will Catch Seed 
Fertilizer, Mulch, Rainfall 

and Decrease Runoff. 

Maximum 

Figure 4.6 - Surface Roughening by Tracking and Contour Furrows 
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BMP C131 Gradient Terraces 

Purpose 

Conditions of Use 

Design and 
Installation 
Specifications 

Gradient terraces leduce erosion damage by mteiceptmg surface runoff 
and conducting it to a stable outlet at a non eiosive velocity 

• Gradient teiTaces normally are limited to denuded land having a water 
erosion problem They should not be consti-ucted on deep sands or on 
soils that aie too stony, steep, oi shallow to permit practical and 
economical installation and maintenance Gradient tenaces may be 
used only wheie suitable outlets are oi will be made available See 
Figure 4 7 for gradient tenaces 

• The maximum spacing of gradient terraces should be determined by 
the following method 

V] = (0 8)s + y 

Where VI = vertical intei-val m feet 

s = land nse pei 100 feet, expressed in feet 
y = a soil and covei vanable with values fiom 1 0 to 4 0 

Values of v ' are influenced by soil erodibility and cover practices 
The lower values are apphcable to erosive soils where little to no 
residue is left on the surface The highei value is applicable only to 
erosion-resistant soils where a large amount of residue (VA tons of 
straw/acre equivalent) is on the surface 

• The minimum constructed cross section should meet the design 
dimensions 

• The top of the constmcted ndge should not be lower al any pomt than 
the design elevation plus the specified overfill for settlement The 
opening at the outlet end of the ten ace should have a cross section 
equal to that specified for the tenace channel 

• Channel grades may be either uniform oi vanable with a maximum 
giade of 0 6 feet per 100 feet length Foi short distances, tenace 
grades may be incieased to improve alignment The channel velocity 
should not exceed that which is noneiosive for the soil type with the 
planned treatment 

• All gradient tenaces should have adequate outlets Such an outlet may 
be a grassed waterway, vegetated area or tile outlet In all cases the 
outlet must convey njnoff fiom the tenace oi tenace system to a point 
where the outflow will not cause damage Vegetative covei should be 
used m the outlet channel 

• The design elevation of the water surface ot the tenace should not be 
lowei than the design elevatior of tl e vate surface m the outlet at 
then junction when both aie operating at design flow 
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Maintenance 
Standai ds 

Vertical spacing determined by the above methods may be increased 
as much as 0 5 feet or 10 percent, whichever is greater, to provide 
better alignment or location, to avoid obstacles, to adjust for 
equipment size, or to reach a satisfactory outlet 

The diamage area above the top should not exceed the aiea that would 
be drained by a teixace with normal spacing 

The tenace should have enough capacity to handle the peak runoff 
expected from a 2 year 24-hour design storm without overtopping 

The tenace cross-section should be proportioned to fit the land slope 
The ndge height should include a reasonable settlement factoi The 
ridge should have a minimum top width of 3 feet at the design height 
The minimum cioss sectional area of the tenace channel should be 
8 square feet for land slopes of 5 percent or less, 7 square feet for 
slopes fiom 5 to 8 percent, and 6 squaie feet foi slopes steeper than 
8 percent The tenace can be constmcted wide enough to be 
maintained using a small cat 

Maintenance should be performed as needed Tenaces should be 
inspected regularly, at least once a yeai and after large storm events 

Slope to adequate outlet. 

10 mm 

Figure 4 7 Gradient Terraces 
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BMP C209 Outlet Protection 

Purpose 

Conditions of use 

Design and 
Installation 
Specifications 

Outlet protection prevents scour at conveyance outlets and minimizes the 
potential for downstream erosion by reducing the velocity of concentrated 
stormwatei flows 

Outlet protection is required at the outlets of all ponds, pipes, ditches or 
other conveyances, and where runoff is conveyed to a natural oi manmade 
drainage featuie such as a stream, wetland lake, or ditch 

The leceiving channel at the outlet of a culvert shall be protected from 
erosion by rock lining a minimum of 6 feet downstieam and extending up 
the channel sides a minimum of 1-foot above the maximum tailwater 
elevation 01 1 foot above the crown, whichever is higher Foi large pipes 
(moie than 18 inches in diameter), the outlet protection lining of the 
channel is lengthened to four times the diameter of the culvert 

• Standard wingwalls, and tapered outlets and paved channels should 
also be considered when appropnate for permanent culvert outlet 
protection (See WSDOT Hydraulic Manual available thiough 
WSDOT Engmeenng Publications) 

9 Organic or synthetic erosion blankets, with or without vegetation, are 
usually more effective than rock, cheaper, and easier to install 
Materials can be chosen using manufacturer product specifications 
ASTM test results aie available for most products and the designer can 
choose the correct matenal for the expected flow 

• With low flows, vegetation (including sod) can be effective 

• The following guidelines shall be used for riprap outlet protection 

1 If the discharge velocity at the outlet is less than 5 fps (pipe slope 
less than 1 percent), use 2 inch to 8 inch riprap Minimum 
thickness is 1-foot 

2 For 5 to 10 fps discharge velocity at the outlet (pipe slope less than 
3 percent), use 24-inch to 4-foot riprap Minimum thickness is 2 
feet 

3 For outlets at the base of steep slope pipes (pipe slope greater than 
10 percent), an engineered energy dissipater shall be used 

• Filter fabiic oi eiosion control blankets should always be used under 
riprap to prevent scour and channel erosion 

e New pipe outfalls can provide an opportunity for low cost fish habitat 
improvements For example an alcove of low velocity water can be 
created by constructing the pipe outfall and associated energy 
dissipater back from the stream edge and digging a channel over 
widened to the upstieam side fiom the outtall Ovei wintering juvenile 
and misiatins adult salmonids mav use the alcove as shelter dunns 
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high flows Bank stabilization, bioengineenng, and habitat features 
may be required for disturbed areas See Volume V for more 
information on outfall system design 

Maintenance . inspect and lepair as needed 
Standards 

• Add rock as needed to maintain the intended function 

• Clean energy dissipater if sediment builds up 
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BMP C233: Silt Fence 

Purpose 

Conditions of Use 

Design and 
Installation 
Specifications 

Use of a silt fence reduces the transport of coarse sediment from a 
construction site by providing a temporary physical barrier to sediment 
and reducing the runoff velocities of overland flow. See Figure 4.19 for 
details on silt fence construction. 

Silt fence may be used downslope of all disturbed areas. 

• Silt fence is not intended to treat concentrated flows, nor is it intended 
to treat substantial amounts of overland flow. Any concentrated flows 
must be conveyed through the drainage system to a sediment pond. 
The only circumstance in which overland flow can be treated solely by 
a silt fence, rather than by a sediment pond, is when the area draining 
to the fence is one acre or less and flow rates are less than 0.5 cfs. 

• Silt fences should not be constructed in streams or used in V-shaped 
ditches. They are not an adequate method of silt control for anything 
deeper than sheet or overland flow. 

Joints in tiller (abric shall be spliced at 
posts. Use staples, wire rings or 

equivalent to attach fabric to posts 
2"x2" by 14 G a . wire or 
equivalent, it standard. 
strength fabric used 

Filter fabric-

f=JJl,flLaj=UHJ=Ul=lLi^^ #11 

6' max - — 
/ 

Post spacing may be increased 
to 8' if wire backing is used 

Minimum 4"x4" trench 

A. Backfill trench with native soil 
or 3/4"-1.5" washed gravel 

\ 
2"x2" wood posts, steel fence 

posts, or equivalent 

Figure 4.19 - Silt Fence 

Drainage area of 1 acre or less or in combination with sediment basin 
in a larger site. 

Maximum slope steepness (normal (perpendicular) to fence line) 1:1. 

Maximum sheet or overland flow path length to the fence of 100 feet 

No flows greater than 0.5 cfs. 

The geotextile used shall meet the following standards. Al l geotextile 
properties listed below are minimum average roll values (i.e., the test 
result for any sampled roll in a lot shall meet or exceed the values 
shown in Table 4.10): 
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r ~ " Table 4 10 
1 Geotextile Standards 

Polymeric Mesh AOS 
(ASTM D4751) 

0 60 mm maximum for slit film wovens (#30 sieve) 0 30 
mm maximum for all other geotextile types (#50 sieve) 
0 15 mm minimum for all fabric types (#100 sieve) 

Water Permittivity 
(ASTMD4491) 

0 02 sec ' minimum 

Grab Tensile Strength 
(ASTM D4632) 

180 lbs Minimum for extra strength fabric 

100 lbs minimuin for standard strength fabric 

Grab Tensile Strength 
(ASTM D4632) 

30% maximum 

Ultraviolet Resistance 
(ASTM D4355) 

70% minimum 

Standaid strength fabrics shall be supported with wire mesh chicken 
wire, 2-inch x 2 inch wire safety fence, oi jute mesh to increase the 
strength of the fabric Silt fence materials are available that have 
synthetic mesh backing attached 

Filter fabiic material shall contain ultraviolet lay inhibitors and 
stabilizeis to provide a minimum of six months of expected usable 
construction life at a temperature lange of 0°F to 120°F 

100 percent biodegradable silt fence is available that is strong, long 
lasting, and can be left in place after the project is completed, if 
permitted by local regulations 

Standard Notes for construction plans and specifications follow Refer 
to Figure 4 19 for standard silt fence details 

The contractor shall install and maintain temporary silt fences at the 
locations shown in the Plans The silt fences shall be constructed in 
the areas of clearing, grading, or drainage pnor to starting those 
activities A silt fence shall not be considered temporary if the silt 
fence must function beyond the life of the contract The silt fence 
shall prevent soil carried by runoff water from going beneath, through, 
or over the top of the silt fence but shall allow the water to pass 
through the fence 

The minimum height of the top of silt fence shall be 2 feet and the 
maximum height shall be 2'/-' feet above the onginal ground suiface 

The geotextile shall be sewn together at the point of manufacture or at 
an approved location as determined by the Engineei to form geotextile 
lengths as required Al l sewn seams shall be located at a support post 
Alternatively, two sections of silt fence can be oveilapped provided 
the Contractoi can demonstrate, to the satisfaction of the Engineei that 
the overlap is long enough and that the adjacent fence sections aie 
close enough togethei to prevent silt ladei vva'c fiom escaping 
through the fence at the ovei lap 
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The geotextile shall be attached on the up slope side of the posts and 
support system with staples, wire, or in accordance with the 
manufacturer s lecommendations The geotextile shall be attached to 
the posts in a manner that reduces the potential foi geotextile tearing at 
the staples, wire, or other connection device Silt fence back up 
support for the geotextile in the form of a wire or plastic mesh is 
dependent on the properties of the geotextile selected for use If wire 
or plastic back-up mesh is used, the mesh shall be fastened securely to 
the up-slope of the posts with the geotextile being up slope of the 
mesh back up support 

The geotextile at the bottom of the fence shall be buried in a trench to 
a minimum depth of 4 inches below the ground surface The trench 
shall be backfilled and the soil tamped in place over the bui led portion 
of the geotextile, such that no flow can pass beneath the fence and 
scouiing can not occur When wire or polymeric back up support 
mesh is used, the wiie or polymeric mesh shall extend into the trench a 
minimum of 3 inches 

The fence posts shall be placed or driven a minimum of 1 8 inches A 
minimum depth of 12 inches is allowed if topsoil or other soft 
subgrade soil is not present and a minimum depth of 18 inches cannot 
be reached Fence post depths shall be increased by 6 inches if the 
fence is located on slopes of 3 1 or steeper and the slope is 
peipendicular to the fence If required post depths cannot be obtained, 
the posts shall be adequately secured by bracing or guying to prevent 
overturning of the fence due to sediment loading 

Silt fences shall be located on contour as much as possible, except at 
the ends of the fence, where the fence shall be turned uphill such that 
the silt fence captures the runoff water and prevents water fiom 
flowing around the end of the fence 

If the fence must cross contours, with the exception of the ends of the 
fence, giavel check dams placed perpendicular to the back of the fence 
shall be used to minimize concentrated flow and erosion along the 
back of the fence The gravel check dams shall be approximately 1 
foot deep at the back of the fence It shall be continued perpendicular 
to the fence at the same elevation until the top of the check dam 
inteicepts the ground suiface behind the fence The gravel check dams 
shall consist of crushed surfacing base course, gravel backfill for 
walls, or shouldei ballast The gravel check dams shall be located 
every 10 feet along the fence where the fence must cioss contours 
The slope of the fence line wheie contours must be crossed shall not 
be steepei than 3 1 

Wood steel or equivalent posts shall be used Wood posts shall have 
minimum dimensions of 2 inches by 2 inches by 3 feet minimum 
length and shall be fiee of defects such as knots splits or gouges 
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Steel posts shall consist of either size No 6 rebar or larger, A S T M A 
120 steel pipe with a minimum diameter of 1-inch, U, T, L or C shape 
steel posts with a minimum weight of 1 35 lbs /ft oi other steel posts 
having equivalent stiength and bending lesistance to the post sizes 
listed The spacing of the support posts shall be a maximum of 6 feet 

Fence back up support, if used, shall consist of steel wire with a 
maximum mesh spacing of 2 inches, or a prefabricated polymeric 
mesh The strength of the wire or polymeric mesh shall be equivalent 
to 01 greater than 180 lbs grab tensile stiength The polymenc mesh 
must be as lesistant to ultraviolet radiation as the geotextile it supports 

Silt fence installation using the slicing method specification details 
follow Refer to Figure 4 20 for slicing method details 

The base of both end posts must be at least 2 to 4 inches above the top 
of the silt fence fabric on the middle posts for ditch checks to drain 
piopeily Use a hand level or stnng level, if necessaiy to maik base 
points before installation 

Install posts 3 to 4 feet apart in critical retention areas and 6 to 7 feet 
apart in standard applications 

Install posts 24 inches deep on the downstream side of the silt fence, 
and as close as possible to the fabric enabling posts to support the 
fabi IC from upstream watei pressure 

Install posts with the nipples facing away from the silt fence fabric 

Attach the fabric to each post with three ties all spaced within the top 
8 inches of the fabric Attach each tie diagonally 45 degrees through 
the fabric, with each puncture at least 1 inch vertically apart In 
addition, each tie should be positioned to hang on a post nipple when 
tightening to prevent sagging 

Wrap approximately 6 inches of fabnc around the end posts and secure 
with 3 ties 

No more than 24 inches of a 36 inch fabnc is allowed above ground 
level 

The lope lock system must be used in all ditch check applications 

The installation should be checked and corrected for any deviation 
before compaction Use a flat-bladed shovel to tuck fabnc deeper into 
the giound if necessaiy 

Compaction is vitally important foi effective results Compact the soil 
immediately next to the silt fence fabnc with the fiont wheel of the 
tractoi skid steei or lollei exerting at least 60 pounds per squaie inch 
Compact the upstieam side fiist and then each side twice foi a total of 
foui tups 
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Maintenance 
Standards 

Any damage shall be repaired immediately. 

If concentrated flows are evident uphill of the fence, they must be 
intercepted and conveyed to a sediment pond. 

It is important to check the uphill side of the fence for signs of the 
fence clogging and acting as a barrier to flow and then causing 
channelization of flows parallel to the fence. If this occurs, replace the 
fence or remove the trapped sediment. 

Sediment deposits shall either be removed when the deposit reaches 
approximately one-third the height of the silt fence, or a second silt 
fence shall be installed. 

If the filter fabric (geotextile) has deteriorated due to ultraviolet 
breakdown, it shall be replaced. 

D r t v i 
a l l t 

P o n d l n s h ^ t g h l 
m a x . 2 4 ~ 

A t t a c h f a b r t c t s y 
t r « w n • • ( ! • D1 p o s t 

F L O W 

I ev*r ••ch »ii\m of 
f*nc* 2 to 4 tlm** 

Ith d«vlc« •M*rtln9 
OC p.3.1. or grmmtmt 

MM 

P O S T S P A C I N G : 
7 ' mmifL. o n o p « n r u n s 

P O S T D E P T M : 
A* much b»low ground 
as f « b i i c ab«v» g r o u n d 

l O Q ^ c a m p « C t t o n 

No more than 24" of a 36" fabric 
is allowed above ground. 

ATTACHMENT DETAItS: 

• Gothe i lAtMk: at posls. I n e e d e d . 

• Utilue mre« ties per post, a t wttNn top 8 ' of rebrtc. 

• Position e a d i tie d laponsRy, punc tuhng hoies vertically 
a miniiTiLrn of T apart . 

• H a n g e a c h l ie on a post n ipple e n d l ighten s e c m i y . 
Use cab le ties (SOIbs} or soft wire. 

Roll Of sin fence 

Silt Fence 

200-3OOmin •*<<<̂>*-<St 

HorizjDntat chisel potni 
p5 mm viki&\) 

S t c r i g b l a d e 

(18 m m width) 

Post 

ins ta l led 

after 

c o m p a c t i o n 

C o m p l e t e d Insta lat lon 

Vibratofy plow is not acceptab le because of horizontal compact ion 

Figure 4.20 - Silt Fence Installation by Sl ic ing Method 
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USG ENVIRO-SHIELD™ Brand Bonded Fiber Matrix 
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United States Gypsum Company 
125 South Franklin Street 
Chicago Illinois 60606 4678 
A Subsidiary of USG Corporation 

Product Safety 1 (800) 507 8899 
www usq com 
Version Date December 21 2004 
Version 1 

SECTION 1 
CHEMICAL PRODUCT AND IDENTIFICATION 

PRODUCT(S) USG ENVIRO SHIELD™ Bonded Fiber Matrix 

CHEMICAL FAMILY Paper and Wood Fibers Calcium Sulfate Hemihydrate (CaS04«/4H20) and Guar Gum 

SECTION 2 
COMPOSITION, INFORMATION ON INGREDIENTS 

MATERIAL WT% TLV (mg/m^) PEL( mg/m") C A S NUMBER 
C e l l u l o s i c F i b e r (Paper / S o f t Wood) <75 10 1 5 ( T ) / 5 ( R ) 9 0 0 4 - 3 4 - 6 

P l a s t e r of P a n s (CaS04 •!>^H20) >20 10 1 5 ( T ) / 5 ( R ) 2 6 4 9 9 - 6 5 - 0 

Guar Gum <5 10 1 5 ( T ) / 5 ( R ) 7 7 8 3 - 2 0 - 2 

C r y s t a l l i n e S i l i c a <1 0 05(R) 0 1(R) 14808-60-7 

(T)-Total (R)-Respirable (NE) - Not Established 
Respirable crystalline silica lARC Group 1 carcinogen NTP Known human carcinogen The weight percent of 
crystalline silica given represents total quartz and not the respirable fraction Testing of dust from USG plaster of pans 
has not detected respirable crystalline silica 

Food and Drug Administration [CFR Title 21 v 3 sec 184 1230] - Calcium Sulfate is Generally 
Recognized as Safe (GRAS) 

Food and Drug Administration [CFR Title 21 v 3 sec 184 1339] - Guar Gum is Generally Recognized as 
Safe (GRAS) 

All ingredients of this product are included m the U S Environmental Protection Agency s Toxic Substances Control 
Act Chemical Substance Inventory All components of this product are included in the Canadian Domestic 
Substances List (DSL) 

SECTION 3 
HAZARD IDENTIFICATION 

INFORMATION FOR HANDLING AND IDENTIFICATION OF CHEMICAL HAZARDS 

NFPA Ratings 

Health 0 

Fire 0 

Reactivity 0 

HIMS Ratings 

Health 

Fire 

Reactivity 

HEALTH 

*0 
0 
1 

PHYSICAL HAZARD 

PERSONAL PROTECTION 

0 = Minimal Hazard 

1 = Slight Hazard 

2 = Moderate Hazard 

3 = Senous Hazard 

4 = Severe Hazard 

Personal Protection Use eye and skin protection Use NIOSH/MSHA approved respiratory protection when 
necessary 

*Respirable crystalline silica can cause lung disease and/or cancer E - Safety glasses gloves and dust respirator 

E M E R G E N C Y OVERVIEW 

This product is not expected to produce any unusual hazards dunng normal use Exposure to high dust levels may 
irritate the skin eyes nose throat or upper respiratory tract When mixed with water this material hardens and 
becomes very hot - sometimes quickly DO NOT attempt to make a cast enclosing any part of the body using this 
material 
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SECTION 3 HAZARD IDENTIFICATION (continued) 

POTENTIAL HEALTH E F F E C T S 

ACUTE 
Eyes Direct contact can cause mechanical irntation of eyes If burning redness itching pain or other symptoms 
persist or develop consult physician 
Skin When mixed with water this material hardens and becomes very hot - sometimes quickly DO NOT attempt to 
make a cost enclosing any part of the body using this matenal Failure to follow these instructions can cause severe 
burns that may require surgical removal of affected tissue or amputation of limb Direct prolonged or repeated contact 
with the skin may cause irntation Rinse with water until skin is free of matenal to avoid irntation then wash skin 
thoroughly with mild soap and water Repeated exposure may dry skin 

Inhalation Dust exposures generated dunng the handling of the product may irritate eyes skin nose throat and 
upper respiratory tract Persons subjected lo large amounts of this dust will be forced to leave area because of 
nuisance conditions such as coughing sneezing and nasal irntation Labored breathing may occur after excessive 
inhalation Occupational asthma has been reported for workers in the industnal production of guar gum If respiratory 
symptoms persist consult physician 
Ingestion Guar gum is a natural food additive although direct use in food in powder or pill form is banned by the FDA 
due to the risk of respiratory or gastrointestinal blockage Swallowing small amounts of powder could result in the 
material swelling in throat possibly causing blockage of the throat and choking Plaster of pans may also cause 
gastnc disturbances if swallowed Plaster of pans is non toxic however ingestion of a sufficient quantity could lead to 
mechanical obstruction of the gut especially the pylonc region See First Aid Measures Ingestion (Section 4) 

CHRONIC 
Raw guar contains natural proteins that can cause allergic reactions such as asthma and rhinitis Processed guar 
such as this product contains far less protein and therefore has a lower risk of sensitization Occupational asthma 
has been reported for workers in the industnal production of guar gum 
Inhalation Testing of dust from USG plaster of pans has not detected respirable crystalline silica Exposures to 
respirable crystalline silica are not expected dunng the normal use of this product however actual levels must be 
determined by workplace hygiene testing The weight percent of respirable crystalline silica has not been measured in 
this product 
The wood fiber in this product is from a soft wood pnmarily pine Wood dust depending on species (including pine) 
may cause respiratory sensitization 

Prolonged and repeated exposure to airborne free respirable crystalline silica can result in lung disease (i e silicosis) 
and/or lung cancer The development of silicosis may increase the nsks of additional health effects The risk of 
developing silicosis is dependent upon the exposure intensity and duration 
Skin The wood fiber in this product IS from a soft wood pnmanly pine Wood dust depending on species (including 
pine) may cause irntation and/or dermatitis on prolonged repetitive contact 

Repeated contact to piaster of pans may dry the skin causing cracking or dermatitis Sensitive individuals may 
develop an allergic dermatitis 
Eyes No known effects 
Ingestion No known effects 

TARGET O R G A N S Eyes skin and respiratory system 

PRIMARY ROUTES OF ENTRY Inhalation eyes and skin contact 

SECTION 4 
FIRST AID MEASURES 

FIRST AID P R O C E D U R E S 

Eyes Flush thoroughly with water for 15 minutes If irntation persists consult physician 

Skin Wash with mild soap and water A commercially available hand lotion may be used to treat dry skin areas If 
skin has become cracked take appropriate action to prevent infection and promote healing If irritation persists 
consult physician 
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SECTION 4 FIRST AID MEASURES (continued) 

Inhalation Remove to fresh air Leave the area of dust exposure and remain away until coughing and other 
symptoms subside Assure that the victim is breathing If breathing is difficult administer oxygen if available If 
victim is not breathing administer CPR (cardiopulmonary resuscitation) Seek medical attention 
Ingestion This product is not intended to be ingested or eaten Swallowing small amounts of powder could result in 
the matenal swelling in throat possibly causing blockage of the throat and choking If the victim is conscious and 
alert give 1 2 glasses of water to dnnk to prevent esophageal obstruction Do not give anything by miouth to an 
unconscious person Seek medical attention Do not leave victim unattended If gastric disturbance occurs call 
physician This product contains gypsum plaster Plaster of pans hardens and if ingested may result in obstruction 
of the gut especially the pylonc region 

MEDICAL CONDITIONS WHICH MAY BE A G G R A V A T E D Pre existing upper respiratory and lung diseases such 
as but not limited to bronchitis emphysema and asthma Pre existing skin diseases such as but not limited to 
rashes and dermatitis 
Notes to Physician Treatment should be directed at the control of symptoms and the clinical condition 

SECTION 5 
FIRE FIGHTING M E A S U R E S 

General Fire Hazards 

Extinguishing Media 
Special Fire Fighting Procedures 

Unusual Fire and Explosion 
Hazards 
Hazardous Combust ion Products 
Flash Point 
Method Used 
Upper Flammable Limit (UFL) 
Lower Flammable Limit (LFL) 

Greater than 200''F non combustible at standard temperature pressure 
difficult to ignite 
Water or use extinguishing media appropriate for surrounding fire 

Wear appropnate personal protective equipment (See section 8) 

None 

Above 1450° C decomposes to calcium oxide (CaO) and sulfur dioxide (SO;) 

None Known 
Not Applicable 
Not Applicable 
Not Applicable 

Auto Ignition 

Flammability Classi f icat ion 

Rate of Burning 

Not Applicable 

Not Applicable may act as 
a fire retardant 

Not Applicable 

SECTION 6 
ACCIDENTAL R E L E A S E M E A S U R E S 

CONTAINMENT 

No special precautions Wear appropnate personal protection (See Section 8) 

C L E A N UP 

Use normal clean up procedures If dry shovel or sweep up material from spillage and place collected matenal into a 
container for recovery or waste disposal Avoid dust generation Avoid inhalation of dust and contact with eyes and 
skin Wear appropriate protective equipment Maintain proper ventilation If vacuum is used to collect dust use an 
industrial vacuum cleaner with a high efficiency air filter If sweeping is necessary use dust suppressant Do not use 
compressed air for clean up These procedures will help minimize potential exposures If washed down may plug 
drains If already mixed with water scrape up and place in container 

DISPOSAL 
Follow all local stale provincial and federal regulations Never discharge large releases directly into sewers or 
surface waters Slurry may plug drains Trace amounts of residue can be flushed to a dram using plenty of water 
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SECTION 7 
HANDLING AND STORAGE 

HANDLING 
Avoid dust contact with eyes Wear the appropriate eye protection against dust (See Section 8) 

Avoid breathing dust Wear the appropnate respiratory protection against dust in poorly ventilated areas and if TLV is 

exceeded (see Sections 2 and 8) 

Minimize dust generation and accumulation Use good safety and industnal hygiene practices 

Guar gum is a known dust explosion hazard Guar gum comprises less than 5% of this product the explosion hazard 

of this product has not been evaluated 

S T O R A G E 

Store in a cool dry ventilated area away from sources of heat moisture and incompatibilities (see Section 10) 

Dew point conditions or other conditions causing presence of liquid will harden this material during storage 

Protect product bags or containers from physical damage and weather 

Keep bags or other containers tightly closed to prevent moisture contact 

SECTION 8 
EXPOSURE CONTROLS/PERSONAL PROTECTION 

ENGINEERING CONTROLS 
Provide ventilation sufficient to control airborne dust levels especially respirable crystalline silica 
If user operations generate airborne dust use ventilation to keep dust concentrations below permissible exposure 
limits (See Section 2) 
Where general ventilation is inadequate use process enclosures local exhaust ventilation or other engineenng 
controls to control dust levels below permissible exposure limits (see Section 2) If engmeenng controls are not 
possible wear a properly fitted NIOSH/MSHA approved particulate respirator 
RESPIRATORY PROTECTION 

Wear a NIOSH/MSHA approved respirator equipped with particulate cartridges when dusty in poorly ventilated areas 
and if TLV is exceeded A respiratory program that meets O S H A s 29 CFR 1910 134 and ANSI Z88 2 requirements 
must be followed whenever workplace conditions warrant a respirators use 
OTHER P E R S O N A L PROTECTIVE EQUIPMENT 
Eye/Face Wear eye protection (safety glasses or goggles) to avoid possible eye irntation 
Skin Wear gloves and protective clothing to prevent repeated or prolonged skin contact Barrier creams or skin lotion 
may be applied to face neck wrist and hands when skin is exposed to help prevent drying of skin 
General Selection of Personal Protective Equipment will depend on environmental working conditions and 
operations 

SECTION 9 
PHYSICAL AND CHEMICAL PROPERTIES 

Appearance 

Physical State 

Odor 

pH @ 25 ° C 

Particle Size 

Molecular Weight 

Bulk Density 

Specif ic Gravity (HjO = 1) 

Percent Volatile 

VOC Content 

Tan grayish-green 

Solid (mulched) 

Low to no odor 

~7 

Vanes 

Mixture 

~ 0 97 g/cm 

Not Determined 

None 

None 

Viscosity 

Solubility (H20) 

Boiling Point 

Melting Pomt 

Softening Point 

Freezing Point 

Vapor Density (Air = 1) 

Vapor Pressure (mm Hg) 

Evaporation Rate (BuAc -

Not Applicable 

Insoluble will disperse in water 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

1) Not Applicable 
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SECTION 10 
CHEMICAL STABILITY AND REACTIVITY 

STABILITY Stable in dry environments Dew point conditions or other conditions causing 
presence of liquid will harden this matenal 

CONDITIONS TO AVOID Contact with acids water high humidity and incompatibles Dusting 

conditions extreme heat open flame and sparks 

INCOMPATIBILITY Acids Exposure to water and acids must be supervised because the reactions 

are vigorous and produce large amounts of heat 

HAZARDOUS POLYMERIZATION Will not occur 

HAZARDOUS DECOMPOSITION Above 1450° C calcium oxide (CaO) and sulfur dioxide SO2 

SECTION 11 
TOXICOLOGICAL INFORMATION 

A C U T E E F F E C T S 
The sulfate ion has caused gastro intestinal disturbance in humans following large oral doses 
Limited studies involving the repeated inhalation of an (unspecified) calcium sulfate failed to identify any particular 
target organs in monkeys rats and hamsters 
No evidence of mutagenicity was found in Ames bacterial tests 
Plaster of pans Oral LD50 rat > 5000 mg/kg 

Dermal LD50 - None Determined 
Skin Irritation LD50 - None Determined 
Eye Irntation LD50- None Determined 

LD50 Not Available for product 

LCso Not Available for product 

CHRONIC E F F E C T S / CARCINOGENICITY 
Wood dusts The wood fiber in this product is from a soft wood pnmanly pine Wood dust depending on species 
(including pine) may cause respiratory sensitization irritation and/or dermatitis on prolonged repetitive contact 
Crystall ine si l ica Testing of dust from U S G plaster of pans has not detected respirable crystalline silica Exposures 
to respirable crystalline silica are not expected dunng the normal use of this product however actual levels must be 
determined by workplace hygiene testing The weight percent of respirable crystalline silica has not been measured in 
this product 

Prolonged and repeated exposure to airborne free respirable crystalline silica can result in lung disease (1 e silicosis) 
and/or lung cancer The development of silicosis may increase the nsks of additional health effects The risk of 
developing silicosis is dependent upon the exposure intensity and duration 
In June 1997 lARC classified crystalline silica (quartz and cnstobalite) as a human carcinogen In making the overall 
evaluation the lARC Working Group noted that carcinogenicity in humans was not detected in all industrial 
circumstances studied Carcinogenicity may be dependent on inherent charactenstics of the crystalline silica or on 
external factors affecting its biological activity or distnbution of its polymorphs 

lARC states that crystalline silica inhaled in the form of quartz or cnstobalite from occupational sources is carcinogenic 
to humans (Group 1) 

Nonylphenol Ethoxylates Nonyl phenol ethoxylate is an alkylphenol ethoxylate and this group of chemicals has 
come under increasing scrutiny as possible endocrine disrupters in wildlife In laboratory tests nonylphenol ethoxylate 
(NPE) and Its break down ethoxylates disrupt the endocrine systems of fish birds and mammals They cause 
feminization and demasculinization of male fish causing them to synthesize egg yolk protein They caused a reduction 
in testicular size in rainbow trout They also caused proliferation of estrogen sensitive human breast tumor cells 
Trace amounts of 1 4 dioxane ethylene oxide acetaldehyde and formaldehyde may be associated with the production 
of nonylphenol ethoxylate Any exposure to these substances is expected to remain well below OSHA regulatory and 
ACGIH recommended limits during normal handling and use of this product 
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SECTION 12 
ECOLOGICAL INFORMATION 

ENVIRONMENTAL TOXICITY This product has no known adverse effect on ecology 

Ecotoxici ty value Not determined 

SECTION 13 
DISPOSAL CONSIDERATIONS 

W A S T E DISPOSAL METHOD 
Dispose of matenal in accordance with federal state and local regulations Never discharge directly into sewers or 
surface waters Consult with environmental regulatory agencies for guidance on acceptable disposal practices Slurry 
may plug drains 

SECTION 14 
TRANSPORT INFORMATION 

U S DOT INFORMATION Not a hazardous matenal per DOT shipping requirements Not classified or regulated 

Shipping Name Same as product name 
Hazard C lass Not classified 

UN/NA# None Not classified 
Packing Group None 
Label (s) Required Not applicable 

GGVSec /MDG-Code Not classified 
ICAO/IATA DGR Not applicable 

RID/ADR None 
ADNR None 

SECTION 15 
REGULATORY INFORMATION 

UNITED STATES REGULATIONS 
All ingredients of this product are included in the U S Environmental Protection Agency s Toxic Substances Control 
Act Chemical Substance Inventory 

< (M 
_ l 

< < (1) 

MATERIAL WT% 302 304 313 O 
D: 

< Q: TI 
u o 

m O 0) 

o w 

C e l l u l o s i c F ibe r (Paper/ Sof t Wood) <75 NL NL NL NL NL NL 

P l a s t e r of P a n s {CaS04»MH20) >20 NL NL NL NL NL NL 

Guar Gum <5 NL NL NL NL NL NL 

C r y s t a l l i n e S i l i c a <1 NL NL NL NL NL NL 
Key NL = Not Listed 

S A R A Title III Section 302 (EPCRA) Extremely Hazardous Substances Threshold Planning Quantity (TPQ) 
S A R A Title III Section 304 (EPCRA) Extremely Hazardous Substances Reportable Quantity (RQ) 
S A R A Title III Section 313 (EPCRA) Toxic Chemicals X= Subject to reporting under section 313 
C E R C L A Hazardous Substances Reportable Quantity (RQ) 
CAA Section 112 (r) Regulated Chemicals for Accidental Release Prevention Threshold Quantities(TQ) 
R C R A Hazardous Waste R C R A hazardous waste code 
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SECTION 15 REGULATORY INFORMATION (continued) 

Food and Drug Administration [CFR Title 21 v 3 sec 184 1230] - Calcium Sulfate is Generally 
Recognized as Safe (GRAS) 

[̂ =>yA^ Food and Drug Administration [CFR Title 21 v 3 sec 184 1339] - Guar Gum is Generally Recognized 
I r i y ! ^ as Safe (GRAS) 

CANADIAN REGULATIONS 

This product has been classified in accordance with the hazard cntena of the Controlled Products Regulations and the 
MSDS contains all the information required by the Controlled Products Regulations All components of this product 

MATERIAL WT% IDL Item # WHMIS Classification 

C e l l u l o s i c F i b e r (Paper / S o f t Wood) <75 Not L i s t e d Not L i s t e d 

P l a s t e r of P a n s (CaS04»MH20) >20 Not L i s t e d Not L i s t e d 

Guar Gum <B Not L i s t e d Not L i s t e d 

C r y s t a l l i n e S i l i c a <1 1406 D2A 

IDL ltem# Canadian Hazardous Products Act - Ingredient Disclosure List Item # 
WHMIS Classification Workplace Hazardous Matenal Information System 

CARCINOGENICITY CLASSIFICATION OF INGREDIENT(S) All substances listed are associated with the nature of 
the raw matenals used in the manufacture of this product and are not independent components of the product 
formulation All substances if present are at levels well below regulatory limits See Section 11 Toxicology 
Information for detailed information 

MATERIAL lARC NTP ACGIH C A L 65 

Respirable Crystalline Silica 1 1 A2 Listed 

1 4 Dioxane 2B 2 A3 Listed 

Ethylene Oxide 1 1 A2 Listed 

Acetaldehyde 28 2 A3 Listed 

Formaldehyde 1 2 A2 Listed 

See Section 11 Toxicology Information for detailed information 

lARC - International Agency for Research on Cancer (World Health Organization) 

1 Carcinogenic to humans 

2A - Probably carcinogenic to humans 

28 - Possibly carcinogenic to humans 

3 Not classifiable as a carcinogen 

4 - Probably not a carcinogen 

NTP - National Toxicology Program (Health and Human Services Dept Public Health Service NIH/NIEHS) 

1 Known to be carcinogen 

2 Anticipated to be carcinogens 

ACGIH - Amencan Conference of Governmental Industrial Hygienists 

A1 - Confirmed human carcinogen 

A2 - Suspected human carcinogen 

A3 - Animal carcinogen 

A4 Not classifiable as a carcinogen 

A5 - Not suspected as a human carcinogen 

CAL 65 - California Proposition 65 Chemicals known to the Slate of California to Cause Cancer 
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SECTION 16 
OTHER INFORMATION 

Label Information 

AWARNINGI 
When mixed with water this matenal hardens and becomes very hot ~ sometimes quickly DO NOT attempt to make 
a cost enclosing any part of the body using this matenal Failure to follow these instructions can cause severe burns 
that may require surgical removal of affected tissue or amputation of limb 
Dust created from product may cause eye skin nose throat or upper respiratory irntation Occupational asthma has 
been reported for workers in the industnal production of guar gum Avoid inhalation of dust and eye contact Use in a 
well ventilated area Wear a NIOSH/MSHA approved respirator when dusty Use proper ventilation to reduce dust 
exposure Wear eye protection If eye contact occurs flush thoroughly with water for 15 minutes If irntation persists 
call physician Wash thoroughly with soap and water after use Do not ingest If ingested call physician 
Product safety information (800) 507-8899 or wvw usq com 
K E E P OUT OF R E A C H OF CHILDREN 

Key/Legend 
TLV 
PEL 

CAS 
NIOSH 

MSHA 
OSHA 
ACGIH 

lARC 
DOT 
EPA 

NFPA 

HMIS 
PPE 
TSCA 
DSL 

NDSL 

SARA 

CAA 

E P C R A 

RCRA 

C E R C L A 

UN/NA# 

CFR 

WHMIS 

Threshold Limit Value 

Permissible Exposure Limit 
Chemical Abstracts Service (Registry Number) 

National Institute for Occupational Safety and Health 
Mine Safety and Health Administration 

Occupational Health and Safety Administration 
Amencan Conference of Governmental Industnal Hygienists 
International Agency for Research on Cancer 

United States Department of Transportation 
United States Environmental Protection Agency 

National Fire Protection Association 
Hazardous Matenals Identification System 

Personal Protection Equipment 

TOXIC Substances Control Act 
Canadian Domestic Substances List 

Canadian Non Domestic Substances List 

Superfund Amendments and Reauthorization Act of 1986 
Clean Air Act 

Emergency Planning & Community Right to know Act 

Resource Conservation and Recovery Act 

Comprehensive Environmental Response Compensation and Liability Act of 1980 

United Nations/North Amenca number 

Code of Federal Regulations 

Workplace Hazardous Matenal Information System 

Prepared by 

Product Safety 

USG Corporation 

125 South Franklin St 

Ch'cago Illinois 60606 

END 
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A Summary of Utah State and Federal Hazardous Substance/Waste/Material Environmental Regulations 
Requinng Immediate to Within 24 Hour Notification of Utah DEQ or EPA 

Air Quality 

|{c<;iil:ilioii W l i c n R c q n i i cd ; In rorn iR l io i i R e q u i r e d ' ^ . No t i f y W h o m O r a l Not ice • 

T i m e 
Phone Numbers VVrilfcn 

Notice Time 

K307-1(17.2 A i l po l lu l io i i con l io l cqu ipmcn l b reakdoun 

> 2 hrs 

Not specif ied D iv . of A i r 

Qual i ty. 
3-18 hrs 536-4000 

536-4123 (of f hours) 

7 days 

4 0 C I - R . 5 S A i l | iol l i i t ion coi i l ro l n ial lL incl io i i Not specif ied State 24 hours 536-4000 

536-4123 (off hours) 

14 days 

-10 C l ' l i Mon ik i r i n j i sysU'i i i mil l I ' l incl ions Not speci l led State A i r 

Program 

Director. 

24 hours 536-4000 

536-4123 (off hours) 

14 days 

40 C l - R 52 When in v iok i l io i i oI NiUioiu i l Ambien t A i l Qual i ty 

SlandaitIs 

Not specif ied State A i r 

Program 

Director 

24 hours 536-4000 

536-4123 (off hours) 

Hazardous Waste/Material/Substance 

R3I5-y - I (b ) Spi l l oTone ki logram o f a c u l e l y hazardous waste", 

wh ich includes: 

I "P""wai;tcs, 

2. F999 \\':islcs (chemical warfare agents), and 

3, " r " wasles vvilh a hazard code o l ' " H " 

(idenli l ' ied in 40 C F R 261.31 and includes 

vwisles From Ihe product ion or use o l ' 

chlorphenols and chlorobenzencs). 

Sp i l l o f 100 k i lograms ol otlier hazardous waste. 

Not i fy for a spi l l o l 'a lesser quantity i f there is a 

potential Ihrcat lo human health or the environment. 

Name, phone number, and address o f responsible party. Name, title 

and phone of person reporting. T ime and date of the spi l l . Sp i l l 

location. Nearest town, city, highway or waterway. Waste 

description and amount. Cause. Extent o f injuries. Potential 

hazards lo human health or the environment. Esl imated quantity 

and disposit ion of recovered material. 

D iv . o f So l id & 

Hazardous 

Waste 

Immediately 535- 6 I70 

536- 4123 (of f hours) 

15 days 

40 CI-K 

263 30 

When a transporter spi l ls a hazardous waste, 

i inmediak' act ion musI be taken lo protect Ihe 

environment, inc lud ing no l i f i ca l ion o f local 

aulhori l ies. 

Not specif ied D iv . o f So l id & 

Hazardous 

Waste 

Immediately 538-6170 

536-4123 (of f hours) 

C I I R C L A 103 Any C E R C L A listed substance spi l led over the 

leporlable quantify in io the cnv i ronmcn i . 

Name, phone number, and address of responsible party; name, title 

and phone of person reporting; time and date o f Ihe sp i l l ; spi l l 

locat ion; nearest town, city, highway or waterway; wasle 

descript ion and aniounl ; cause; action taken. 

N R C Immediately 1-800-424-8802 

40 C l - H 302,6 Disci iarge of a hazardous substance in quanli t ies 

grealer than ihe reportable qt ianl i ly over 24 hours 

Not specif ied N R C Immediately 1-800-424-8802 

•fins bricl'suminary is meani lo be used for general information only, may nol include all regulatory reporting requirements, and does nol contain the detail in ihe acltial texl. 
Revised .luly 2000 page 



Hazaidous Waste/Material/Substance Continued 

Re'^uIii l ioM W h e n R e q u i r e d In fo rmat ion R e q u i r e d No t i f y W h o m O r a l Not ice 

T i m e 
Phone N u m b e r s Wr i t t en 

Not ice T ime 

40 C I 'R 

171.15 

49 CIT't 

195.52 

lUizaidaus materials release (as defined by D O T in 

29 C F R 1 71.8) causes dealh, serious injury, major 

property damage, evacuat ion, closure of a major 

highway, a i rcra l l l l igh l path altered, pol lut ion o f a 

waler bods', release of infect ious subslance. or 

cont inuing danger lo l ife 

Reporter name and phone number, name and address of carrier, 

incident date, time and location, extent of injuries, c lassi f icat ion, 

name and quantity of hazardous materials involved, type of incident 

and nature o f hazardous materials involvement, whether a 

cont inuing danger to l ife exists. 

N R C earliest 

practicable 

moment 

1-800-4248802 30 days (see 

49 C F R 

171.16 for 

details) 

I IPCRA 304 

41) C F R 

355 40 

Release of "Ext remely Hazardous Substance" or 

C E R C L A subslance, over Ihe R Q , exposing persons 

outsitle Ihe facil i lv' boundaries 

Chemica l name, quanti ly, release time and duration, health r isks, 

medical advice, precautions, contact names and phone numbers 
L E P C 

S E R C 

Immediately Var ious 

536-4123 (24 hours) 

As soon as 

practicable 

R3I 5-8-4.7(a) 

R3 I5 -7 -

i 1.7(a) 

Any imminenl or actual emergency at a hazardous 

wiisic TrealmcnI. Storage or Disposal (TSD) 

permil led faci l i ly 

Faci l i ty name, address, E P A ID number; 

Incident date, time and type. Quant i ly o f waste. 

Injuries. 

D E Q , federal 

O S C , State and 

local response 

agencies 

Immediately 15 days 

40 C l - R 

264.56/ 

265.56 

40 C F R 

279,52 

Imminenl or acUial emergency situation at a T S D or 

used oi l processor or used oi l refiner lac i l i ty 

Faci l i ty name, address. E P A ID number. Incident date, time and 

type. Quan l i t ) 'o f waste. Injuries. Possible hazards to human 

health or Ihe environment outside the facil ity. 

Stale and local 

response 

agencies, 

N R C 

Immediately 

1-800-424-8802 

15 days 

40 C F R 

262,34 

40 C F R 

264,56 

When a fire, explos ion or other release al a 

hazardous wasle generator or T S D facil i ty could 

Ihicalcn human health outside the fac i l i ly , or when 

Ihe spil l has reached surface walcr 

Faci l i ty name, address, E P A ID number 

Incident date, time and type. Quantity of waste 

Injuries. Quant i ly o f recovered materials. Possible hazards lo 

human health or the environment outside the facil ity. 

N R C Immediately 1-800-424-8802 15 days 

R3 15-8-4,7(d) 

R3 I5 -7 -

1 l,7(d) 

When a fire, explos ion or other release at a 

hazardous wasle T S D faci l i ty could threaten human 

health or the environment oulside the faci l i ty 

Name and phone number of reporter. Faci l i ty name, address. 

Incident dale, time and type. 

Name and quantity o f waste. Injuries. 

Human health or environmental hazards. 

D E Q 

Federal O S C 

N R C 

Immediately 538-4170 

1-303-293-1788 

1-800-424-8802 

5 days 

K3 I5 -3 -

10(11(6) 

4(1 C F R 

270,30 

Anv I'SD pcrnnl lce noncompl iance wh ich may 

cnd.'ingcr health or the environment 

Releases of hazardous vvaste that may cause endangerment lo publ ic 

dr ink ing waler systems. Information on releases of hazardous waste 

or fire or explosions which could threaten the environment or 

human health outside the facil ity. 

Name and phone number of reporter. Fac i l i ly name, address. 

Incident date, time and type. 

Name and quantity of wasle. Injuries. Descript ion of occurrence. 

Human health or environmenlal hazards. Estimated quantity and 

disposi l ion of recovered material. 

D iv of Sohd & 

Hazardous 

Waste 

24 hours 536-6170 5 days 

This brief summary is meanI lo be used for general inl'ormalion only, may not include all regulatory reporting requirements, and does nol contain the detail in the aclual text. 
Revised .luly 2000 page 2 



Hazardous Waste/Material/Substance Continued 

fU';;ulali( i t i W l i c i i R e q u i r e d In fo rmat ion R e q u i r e d No t i f y W h o m O r a l Not ice 

T i m e 

Phone N u m b e r s Wr i t t en 

Not ice T i m e 

40 C F R 

264.196(d) 
265.l9(i(d) 

R3 I5 -S - I 0 

R315-7-12 

When a hazardous wasle disposal faci l i ly discovers 

a lank or secondary con la inn ien i system leak 

Not specif ied E P A 

administrator 

D iv of So l id & 

Hazardous 

Waste 

24 hours 1-303-293-1788 

538-6170 

40 C F R 

761 125 

When P C B contaminated material contaminates 

surface water, sewers, d r ink ing water, grazing lands 

or vcgelabic gardens. 

N o l specif ied E P A Region 24 hours 1-303-293-1788 

40 C F R 302.6 Release o f P C B ' s in lo Ihe environment in amounts 

greater lhan 1 pound. 

N o l specif ied N R C Immediately 1-800-424-8802 

R315-303-

5(7)(c) 

When a landf i l l operator discovers receipt o f a 

hazaiLlous wasle or P C B ctMilaminaled waste 

N o l specif ied D i v of Sol id & 

Hazardous 

Waste, 

Hauler, 

Generator 

24 hours 538-6170 

536-4123 (off hours) 

K ; , I.S-303-4-

(5) 

When melhane levels al a landf i l l exceed slate 

l innis 111 R3I5-303(2)(a) 

N o l specif ied D iv . o f So l id &. 

Hazardous 

Waste 

Immediately 538-6170 

536-4123 (off hours) 

40 C F R 

258.23 

When melhane levels al a landf i l l exceed speci l led 

federal l imits. 

Not specif ied State Director Im mediately 538-6170 

536-4123 (off hours) 

Radioactive Materials 

R313-38-

77(2 )(b) 

If a sealed radiation source or device conta in ing 

radioactive nuilerial is damaged, or i f contaminat ion 

is dctecled at Ihe surface atler Ihe source is used in 

a subsurface 1 racer study. 

Circumstances of tbe loss and request approval o f abandonment 

procedures 

D i v o f Rad. 

Control 

Immediately 536-4250 

536-4123 (of f hours) 

R3 13-38-

77(5)(h) 

I f rad ioac l ive material has been lost in or to an 

underground polable water source 

Wel l location. Magni tude and extent of radioacl ive material loss. 

Consequences of such loss. Efforts being taken to mitigate these 

consequences. 

D iv of Rad. 

Control 

Immediately 536-4250 

536-4123 (of f hours) 

R3 I3 -32 -

33(1) 

M isadn i in is l ra l ion o f a radioacl ive material in a 

Ihcrapy procedure 

Not specif ied D iv of Rad. 

Contro l 

24 hours 536-4250 

536-4123 (of f hours) 

R3 I3 -15 -

1202(1) 

Event invo lv ing a radioactive material wh ich 

caused or threatens lo cause a specif ied exposure or 

specif ied amount o f |)rti|icrly damage 

N o l specif ied D iv . o f Rad. 

Control 

Immediately 536-4250 

536-4123 (off hours) 

This briel summary is meant to be used for general information only, may not include all regulatory reporting requirements, and does nol contain Ihe detail in the actual IcxI. 
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Radioact ive Mater ials Cont inued 

lU 'gn la l io i l \ V l i c i i R c i j u i r c d In fo rmat ion R e q u i r e d No t i f y W h o m O r a l No t i ce 

Time 
Phone Numbcr .s Wr i t t en 

Not ice T ime 

R313 - I5 -

1202(2) 

Loss ol'lieen.sed or registered source of radiation 

lhat may have caused or Ihicalens lo cause a 

specif ied exposure or specif ied amount o f property 

tiamage. 

Not specif ied D iv . of Rad. 

Contro l 

24 hours 536-4250 

536-4123 (of f hours) 

Releases From tliiderground Storage,Taiiks 

Utah Code 

19-6-420 (3) 

Releases from an underground storage tank 

presenting ihc possib i l i ty o f an imminen l and 

subslanl ial danger lo publ ic health or the 

environinenl 

Abatement action taken Div . o f Env. 

Response & 

Remediat ion 

24 hours 536-4123 (24 hours) 

R3 1 1-201-7 Discovery o f a release from an tinderground slorage 

lank 

Not specif ied D iv . o f Env. 

Response & 

Remediat ion 

24 hours 536-4123 (24 hour.s) 

40 (_-FR 

2 SO 50 

l ^c leasco fa regulaled subslance, unusual operation 

Ci indi l ions or mnni lo i ing results lhat indicalc a 

release 

No l specif ied State 24 hours 536-4123 (24 hours) 

40 C F R 

280 53 

A spi l l or overf i l l thai is: 

1. > 25 gal lons; or 

2 catises a sheen on sui face waler; or 

3. > rcporlahle quantity o f a C E R C L A hazardous 

subslance inlo Ihe env i ronmeni ; or 

4. In v io la l io i i o f C lean Waler A c l 311(b)(3) 

N o l specif ied D iv . o f Env. 

Response and 

Remediat ion 

(see also ref 

8,31,32) 

24 hours 536-4123 (24 hours) 

Used Oil 

R3 15-15-9 Used oi l spi l ls > 25 gal lons or polenl ia l threat to 

human health or cnv i ronmcn i . 

Name , phone number and address of person responsible for spi l l . 

Name, title and phone number of indiv idual reporting. 

T ime and dale of sp i l l . 

Sp i l l location - inc luding nearest c i ty, highway, or waterway. 

Amount and description of material spi l led. Cause of the spi l l . 

Ac t ion taken to min imize threats lo human heallh and the 

environment. 

D E Q Immediately 536-4123 15 Days 

fhis brief summary is meant lo be used for general inl'ormalion only, may not include all regulatory reporting requirements, and does nol conlain Ihc detail in ihe aclual text. 
Revised .lulv 2000 page 4 



Water Qual i ty 

Regu la l i on W h e n R e q u i r e d l i i r o rma t i bn R e q u i r e d . N o t i f y W h o m O r a l Not ice 

T i m e 

P h o u c N u m b e r s W r i l t c u 

Not ice T ime 

Ulah Code 

19-5-114 

Sp i l l o f subslance which cou ld pollute Ihe waters of 

Ihe slate 

Mater ia l , actions taken, cleanup and disposal plan Div . o f Water 

Qual i ty 

Immediately 538-6146 

536-4123 (of f hours) 

40 C F R 1 10 I fo i l or huztirdous subslance release: ( l ) c a u s e s a 

sheen; or 

(2) violales waler qual i ty standards; or 

(3) cau.ies sludge or emuls ion to be deposited below 

waler level 

Not specif ied N R C Immedialely 1-800-424-8802 

R3 17-8-4 

(b)( l2)(I j 

Any U P D E S per in i l lec noncompl iance \vbich may 

endanger heallh or Ihe environment inc lud ing, but 

not l imited lo: (1) unanl ic ipa led bypasses wh ich 

exceed ef l luenl permit l imi tat ions; (2) any upset 

wh ich exceeds ef l luenl l imi ta t ion; (3) v io lat ion o f 

maxmuim dai ly discharge l imt la l ion for permit 

l isled pol lulanls. 

Name and telephone number of reporting party. 

T ime and type of incident. 

N a m e and quanti ly o f materials released 

Injuries. 

Health hazards 

Div . o f Water 

Qual i ty 

24 hours 538-6146 

536-4123 (of f hours) 

5 days 

R3IS-8 . IO 

am 
R318-8 13 (c) 

and 8.14 

(3)(b) 

1. Samp l i ng indicales a v io lat ion o f waler pol lut ion 

coi i l ro l pretrealmenl standards. 

2. A prelrcatmenl system " i ipse l " thai exceeds 

prelrealment s landaids. 

3. A n unanl ic ipaled prelreatnient bypass. 

Not specif ied "Contro l 

Author i ty" , 

wh ich is D E Q 

or the P O T W , 

depending on 

the permit. 

24 hours 

40 C I 'R 

403.12 

40 C F R 

403.16/17 

1. Sampl ing indicates a v io lat ion of water pol lut ion 

eonlrol p ielrealmenl standards. 

2. A i.irelrealmenl system "upset" that exceeds 

p 1 el rcaImc nI slanda rd s. 

3. A n unanl ic ipaled prelrealment bypass. 

N o l specif ied "Contro l 

Author i ty" , 

which is D E Q 

or the P O T W , 

depending on 

the permit. 

24 hours 

R3 17-6-6.13 Mechan ica l or discharge system lai lures af fect ing 

Ihe chemical characler is l ics or volume o f a ground 

waler discharge 

N o l specif ied D iv . o f Water 

Quality 
Immediately 538-6146 

536-4123 (of f hours) 

30 days 

R3 l7 - ( . -6 . l 1 Commenccmen l of groundwater discharge No l specif ied D iv o f Water 

Qual i ty 

Immediately 538-6146 

536-4123 (off hours) 

R3 17-6-6.1 1 Discont inuance o f groundvvaler discharge due lo 

sp i l l , leak or aceidenlal release 

Nut specif ied D iv . o f Water 

Qual i ty 

Immediately 538-6146 

536-4123 (of f hours) 

5 days 

R317-0-6.18 Oul o f compl iance w i lh ground waler discharge 

permit 

No l specif ied D iv . o f Water 

Qual i ty 

Immedialely 538-6146 

536-4123 (of f hours) 

5 days 

This brief summary is meant lo be used for general information only, may not include all regulatory reporting requirements, and does not contain the detail in the aclual text. 
Revised .Uily 2O00 page 5 



EXHIBIT I 

FINANCIAL ASSURANCE 
CALCULATIONS 



Client Weber County / Moulding & Sons Landfill LLC 
Project Weber County C&D Landfill 
Feature C&D Closure Construction Cost Calculations 
Date 01/15/09 

C&D Landfill Closure Construction 

Total Total Constructed To Date Remaining Construction Quantity 

Total Estimated Estimated Estimated Remaining 
Calculated Payment Unit Construction Estimated Payment Calculated Payment Construction 

Descnption Unit Quantity Quantity Cost Cost Quantity Quantity Quantity Quantity Cost 

Eanh Work 

Closure Soi l cy 343 156 360 313 $4 28 $1 542 141 24 0 $0 00 360 313 360 313 $1 542 141 24 

Vegetation ac 105 112 $1 038 89 $115 010 11 0 $0 00 112 112 $116 010 11 

Stone Mulch cy 0 0 $30 00 $0 00 0 $0 00 0 0 $0 00 

Pipe Installations 

18 Dia Single C P E Pipe (Storm Dram) If 80 80 $39 68 $3 174 40 0 $0 00 80 80 $3 174 40 

21 Dia Single C P E Pipe (Storm Drain) If 500 500 $39 68 $19 840 00 0 $0 00 500 500 119 840 00 

24 Dia Single C P E Pipe (Storm Drain) If 0 0 $39 68 $0 00 0 $0 00 D 0 $0 00 

4 x4 Concrete Inlet Boxes ea 4 4 $2 584 82 $10 339 28 0 $0 00 4 4 $10 339 28 

Operational Facilities 

Mobile Office Isum 1 1 $579 55 $579 55 0 $0 00 1 1 $579 55 

Shop (Assume 40 x 6 0 ) Isum 1 1 $30 811 77 $30 811 77 0 $0 00 1 1 $30 811 77 

Hard Surface Roads sy 3 307 3 307 $7 25 $23 974 94 0 $0 00 3 307 3 307 $23 974 94 

Concrete pads (trailer and electnc) sy 1 104 1 104 $5 39 $5 950 55 0 $0 00 1 104 1 104 $5 950 56 

Engineering Design and CQC/CQA During Construction 

Design (2 / of Construction Costs) 1 0 0 / $35 056 44 $35 056 44 0 / $0 00 1 0 0 / lOO/o $35 056 44 

Construction Surveying (1 / of Construction Costs) 1 0 0 / $17 528 22 $17 528 22 0 / $0 00 1 0 0 / 1 0 0 / $17 528 22 

C Q C / C Q A Dunng Construction (1 / of Construction Costs) 1 0 0 / $17 528 22 $17 528 22 0 / $0 00 1 0 0 / 1 0 0 / $17 528 22 

Total of Closure Construction Costs $1 822 934 73 $0 00 $1 822,934 73 

Cost Per Acre 100 5 acres = $18130 16 per acre 

Cost PerCY of Waste 16 000 000 CY = $0 11 per cubic yard 



Client Weber County / Moulding & Sons Landfill LLC 
Project Weber County C&D Landfill 
Feature Facility Post Closure Cost Calculations 
Date 01/15/09 

30 Year Maintenance 

Total Completed To Date Remaining To Date 
Total Estimated Estimated Remaining 

Calculated Unit Construction Estimated Payment Calculated Construction 
Description Unit Quantity Cost Cost Quantity Amount Quantity Cost 

Inspections 
Inspection and Reporting Annual LS 30 $2 400 00 $72 000 00 0 $0 00 30 $72 000 00 

Maintenance 
Security - Fences Gates Signs Access Etc Annual LS 30 $3 284 04 $98 521 20 0 $0 00 30 $98 521 20 
Erosion/Settlement Repairs Erosion Control Repair Annual LS 30 $5 668 02 $170 040 60 0 $0 00 30 $170 040 60 
Surface Water Facilities (run on/run off) Maintenance Annual LS 30 $1 200 88 $36 026 40 0 $0 00 30 $36 026 40 
Storm Drainage Pipe Maintenance Annual LS 30 $1 110 44 $33 313 20 0 $0 00 30 $33 313 20 

Total of Closure Construction Costs $409 901 40 $0 00 $409 901 40 
Cost Per Acre 100 5 acres = $4 076 71 per acre 
Cost Per CY of Waste 16 000 000 CY = $0 03 per cubic yard 



Facility: Weber County C&D Landfill 

Feature; Unit Cost EstimaleG lor Closure and Post Closure Care 

Date: 1/15/2009 

Note No Descr ip t i on 

Est imated 

Unit 

Cost Unit Explanation 

CLOSURE COSTS 
Supp ly & P l a c e m e n t ot C l o s u r e C a p 

1 General Contractor Mobil ization/Demobil ization S 30,000.0 lump sum 
Lump s u m price is a s s u m e d based on mobil ization ot similar equipment to this project, some 
scrapers , dozer and motor grader. A s s u m e using a local contractor to the O g d e n providing a short 
mobBiiat ion distance. 

2 Final Cover (24") 5 4.2 
2008 R S Means (page 225} shows a cost of $1.65/cy to p lace and sp read fill material with no 
compact ion and 2.63/cy lor borrowing and 1/2 mile round trip haul ing us ing 22 cy off road haulers. 
The total is (1.65 + 2.63) x 0.928 = $4.16/cy) i 1.028 -^34.28 

3 Grading o> Waste /Sur face Preparat ion S 1.123.16 Acre 

Assume 1/3 day ot grading per acre us ing a motor grader and a dozer . 2006 R S Means (pages 449 
and 450) provides daily costs ot SI ,102 for a 55,000 lb grader and S2,430 tor a 500 H.P. dozer 
which includes the crew cost. Total daily cost is, therefore, 13 ,532 and factored by the local 
multiplier ot 0.920 gives a daily cost of $3,277.70 or $1,092.57 per acre x 1.026 - $1,123.16 

4 Sun/eying lor Grade Control S 300.0C acre 
A s s u m e 2 hours of surveying per acre a l a rate of $155 per hour for G P S surveying (typical loca l 
G P S survey rate) lor a cost of $310.00/acre. 

5 Seeding S 1,038,8£ Acre 

A s s u m e d tor tractor seed ing using a drill. The cost is obtained us ing 6 lb per 1000 square teet or 
260 lbs per acre for a rye s e e d mix which will be similar to other range g rasses . 2008 R S Means 
[page 2S3) shows the cost to be $25/1000 square feet or S1.089/acre which includes overhead and 
orofit After multiplying by &ie local factor of 0.928 gives 51.010.59/acre x 1.028 • $1,038.89 

S l o r m w a t e r / G round water C o n t r o l s 

6 •owndra in Pipe S 39.68 L F 

R S M e a n s , page 312, provides a msler is ls and labor cost o l $26/11 for installation of 2 4 ' diameter 
H O P E Type S storm drainage pipe. T rench excavat ion is $2.97/cy ( R S M e a n s Page 210, 1,5 cy 
aucket) and with a 3' » 3' trench, rl would be $2.97 x 0.33 cy/lf • $0.98/H. Backfi l l is $27 DO/cy with 
no compact ion requirements, the cost is (27.00 x 0.33 * 8.91) $6.91/11. A s s u m e the trench is 
compacted by hand for $17.25/cy for a cost o l (17.25 x 0.33 = 5.70) $5.70/lf ( R S Means 222). The 
total per loot cost is therefore $26 00 (pipe) $0.98 (excavation) + $8.91 (backfil l) + $5.70 
[compaction) = $41.59/lf (Total). Apply ing a local factor of 0.926 gives an adjusted total ot $38.60 x 
1.028 = $39.66 

7 Inlet Boxes i 2.584.62 E A 

R S M e a n s , page 318. provides a cast- in-place drainage inlet box 4' x 4' x 4* deep at $1,975. grating 
s $24,00/sf (page 114, R S Means) with about 24 s q . ft., and backfi l l is S79.25/cy (page 222) for 
Hand p lacement and compact ion in 6 ' litts. A s s u m e 2 cy o l backf i l l g ives a total cost ot $1.975 
(concrete box) + $576 (grating) * $158.50 (backfill) = $2,709.50 (Total). App ly ing a local fac lo i of 
0.928 gives an adjusted total of $2,514.42 x 1.026 " $2,584.62 

6 Pond Encavation/EarlhworV $ 1.33 C V 

2009 E N R Costbook, page 53. Cos t is $1.42/cy large area excavat ions using a 2-1/2 cy bucket front 
end loader, / tesume that deposit ion of excavated materials to be around the perimeter of the pond 
areas lor very tittle haul distance from side to s ide. /Applying a factor ot 0.93 lor local costs gives a 
cost or $1.33/cy. 

Operat ions Fac i l i t i es 

9 Mobile Office S 579.55 L S 

A s s u m e the mobile office is sufficiently aged that there is no sa lvage value or sa les value. Move the 
office to the landfi l area lor d isposal . A s s u m e 2 hours dozer (% day) to pull to landfill and to c rush. 
2008 R S Means (pages 449 and 450] provides daily cos Is of $2 ,430 lor a 500 H . P . dozer which 
ncludes the c iew cost. 0.25 x 2430 x 0.928 = $563.75 x 1.028 - $579.55 

10 Shop (demolish and dispose, recycle steel, etc.) 5 30,811.77 L S 

Is not expected to be constructed the first year ol operat ion. Howrevei, the shop will be 2400 square 
leet or less ol sleet building with a rest room. off ice, and concrete ftooi. 2008 R S Means (page 33 
and 34) shows a demolition cost per cubic tool ol building vo lume standing. A sma l l steel building 
With no salvage value provides a cost of $0.30/cf A s s u m i n g a building that averages 25 leet in 
height provides a volume of 60,000 c l . Demolit ion cost is 0.30 x 60000 * 0.928 = $16,704. 
Concre te slab is 55.65/st for a cost of 5 65 x 2400 x 0.928 = $12,583.68 Foot ings ol 18" thick and 
6' X 6' wide are about $41.00/11 (double a 3 'wide footing), / ^ s u m e the footings to only exist at 
column supports for the building every 20 feel around the perimeter. This results in 6 co lumns tor a 
otal length of 18 If. A s s u m e on-siie d isposal in the landfill for a total cost of 18 x 41 x .928 = 

$664.86. The total cost of the demolit ion is about $29,972.54 » 1.028 = $30,611.77. Demoli t ion 
materials to be d isposed in the landfill. 

11 Concrete P a d Demolition (remove and dispose) S 5.39 S F 

Concrete pads include the mobile office pad . possible transformer p a d . s teps to the east door of the 
mobile office and the steps and A D A ramp to the west door o l the mobi le off ice, 2006 R S Means 
page 34) provides a cost ol $5.65/Ef x .928 = $5.24/sf x 1.028 = $5,39 (demolit ion materials to be 

d isposed in the landfill) 

12 Situminous Pavements (remove and dispose) S 7.25 S Y 

R S M e a n s (page 23) provides a cost ot $7.60/sy lor a 4 ' lo 6 ' pavement when adjusted to local 
costs gives 7,60 x 0 926 = $7 05/sy x 1,028 = 57.25 The pavement the first year will only extend lo 
about 50 lee l south o l the entrance gale but may eventually include the entire entrance drive lo Ihe 
access control ga les , the parking area west ol the mobile office and the a c c e s s road to the park ing 
area. Dcmolit iDn materials to be d isposed in the landfil l. 

O ther : (List) 

13 Lngineering She Evaluation 2 % Assume 2 % ol the construction costs 

14 )e5ign, Specification & C Q A / C O C Manual 1 % Assume 1% ol the construction costs 

15 Project Mgml , & Q A / O C , Oversight . Test ing, & Report in 1 % /Assume IVB ol the construction costs 

POST CLOSURE/POST CLOSURE CARE COSTS 

Maintenance C o s t s 

16 Security, fencing, gates, signs, access , etc. i 3,482,04 Yr 

Jarfoed wire l e n d n g rs est imated at about $36.50/11 (2006 R S M e a n s , page 273) . /Assume repairs 
average about 100 If per year, There lore , the cost is about $3 ,650 per year. Adjust ing for the 
egional multiplier ol 0.926 gives a cost of 53,367,20 x 1,026 > $3.482.04/yeBr. W e l d e d Mnre fabric 
ence v/ith 2 ' x 4 ' spaces and 12.5 gage is $20.50/lf. Use the barbed wire cost. 

17 
Lrosion repair, settlement repair, revegetat ion. stone 

mulcf> replacement 
5 5,668.02 Yr 

Assume erosion and settlement repairs require 2 days eftort us ing a dozer, dump truck and a wheel 
oader The combined cos i is $1,366 (dozer) * $502.80 (dump truck) •» $536 (loader) = 
12,426 80/day (RS M e a n s , pages 449, 451 & 451). A s s u m e seed ing to be 1 acres per year where 
epairs may occur at a price of $1,009 50/ac from above. Total cost is ($2 426.80 x 2 x 0.926) 
51009,50 X 1) = $5,513.64 X 1.028 - $5,668,02, 

18 Suriace water control maintenance (run-on/rurvoff) S 1.200.88 Yr 

Assume repairs and maintenance may require 3 days eftort us ing a backhoe , dump truck and a 
A^ieel loader a s s u m e d every 5 years. The combined cost is $1 ,060 (excavator) •̂  5502.80 (dump 
S-uck) * $536 (loader) > $2.098,eo/day ( R 5 M e a n s , pages 449 . 451 & 451), T h e s e costs v^ll include 
the cost lor general repair and c leaning sed iments , il ever needed . Total cost is ((52.098,80 x 3 
days x 0,928)/5 yrs = $1,168.17 x 1.028 = $1.2O0.8e/y( average. 

19 Storm Drainage Pipe Maintenance $ 1,110.44 Yr 
°ipe cleaning costs are between $3.10/11 and $8,06/lf, use S5,00/H ( R S M e a n s , page 292, C lean ing 
will probably only be needed every 5 years and will include roughly 970 If storm drains and down 
drains. The cost is. therefore. (970 x $6 x 0.928V5 = $1,080.19 x 1.028 = $1.110,44/year, 

Moni tor ing C o s t s 

20 
^ar l time Employee monitoring lor S io rm Water and 
Site Monitoring. S 2,400.00 Yr 

Assume 6 hours per quarter to walk the tence l ines, storm drainage facil i t ies, and the closure cap 
ur lace. A s s u m e a going rale (cost plus overhead and benefits) o l about $75,00/hr, 6 x4 x 75 = 

E2,400/year 

R S Means - R S Means Heavy Construction Cos t Data . 22nd Edit ion, 2008 

E N R Costbook - E N R Squa ie Foot Costbook, 2009 Edition 

D S H W Year over Year Al lowable Inflation Rate Adjustment is 2.6%. 

R S Means Regional Pr ice Adjustment Factor for t1>e O g d e n area - 0 .926, R S Means . Page 506. 

E N R Costbook Ret ional Pr ice Adjustment F s c l o f ' 0 .93, E N R Cos tbook , P a g e 181, 



Client Weber County / Moulding & Sons Landfill LLC 
Project Weber County C&D Landfill 
Feature C&D Closure Construction Quantity Calculations 
Date 01/15/09 

2 5H IV Plan to Slope Area Conversion = 
10% Plan to Slope Area Conversion = 
6H 1V Plan to Slope Area Conversion = 
Closure Soil Ttiickness = 
Stone l^ulch Thickness = 
Top Soil Thickness = 

1 078 
1 005 
1 014 

ft 
inches = 
inches = 

0 25 
05 

C&D Closure Construction 
î reas 

Description 

North Slope 
Plan Slope 
Area Area 
(sf) (sf) 

Top 10% Slope Area 
Upper 2 5 1 Slope 
Upper Bench 
Upper Middle 2 5 1 Slope 
Upper Middle Bench 
Lower Middle 2 5 1 Slope 
Lower Middle Bench 
Lower 2 5 1 Slope 
Lower Penmeter Road 

771 531 775 388 
553 728 596 919 
96 229 97 576 

733 774 791 009 
118 118 119771 
873 382 941 506 
135 562 137 460 
967 477 1 042 940 
130 031 130,031 

Total Closure Area 4,379,832 4,632,601 
Closure Soil Quantity, cy 343,156 



Cost Data 



02 21 Surveys 

02 21 13.09 Topographic ' ' u xys 
Daily lobor-

(few Oulpul Hours Unil 

fi p i 
Mi 

l l l l 

" • "DI 
W 

I 

2008 Bore Cosis 
Lobor Equipmenl 

02 21 13.13 Boundary and Survey Markers 

piol 

Tolol 
Tolol'l 

lnclO&p.i 

fa;; 

Monumenls, 3' long 
ProperlY lines, perihielei, clepied land 

i l 

I 
A-?' 

MM 
10 

u 

2.400 

.024 

pae l iUO a4 50 m 
SOO 

si 1̂ 00 69 
Eo. 30^" 100 6.90 136.90 
Lf. .03 1 .07 1,10 

m 
Pi io ! 

1 

02 21 13.16 Aerial Surveys 

Pl i ̂
K ^ l ^ ^ ^ ^ ^ j d i n q qiDuiid lontioi tmninium tee JO oiie:> ^ ^ ^ ^ 

l i i ^ ^ ^ ^ ^ ^ IhJ, dutt * 
1600 2' contouis, lOoctes Acre 

1650 20 ocies 

1800 50 acres 

1850 100 ones ' 

1 ^ o " 
/ 60 

iniO 

f^^i*J@leii^fbDn:oriSodio2nbc«^^^^«^fe 
inerliol g doj 15yEterai(!!'fi.p?-,"̂  - j , 

lo olii'g 00 d" rale7fpnl perflny > <" ' 

1 P r o i ? 

^ o " 
/ 60 

iniO 

f^^i*J@leii^fbDn:oriSodio2nbc«^^^^«^fe 
inerliol g doj 15yEterai(!!'fi.p?-,"̂  - j , 

lo olii'g 00 d" rale7fpnl perflny > <" ' Eo" 

"1 

i 

I 
460 -I 
315 ^ i . 
95 « 
85 

pool 

02 32 
02 32 1 3.10 Boring and Exploratory Drilling 
imiO- BORING AND EXPLORATORY DRILLING ^^^^^^^^^ 

B h 1 kidslokeolfdeien notion oUlê  s s 
R poinnd'eom sndoi'IllnPt ^ ' ^ ' ^ * ^ H 

0300 Mobilizalion and deuiobilizolion, minimum? B-55 "T" T """iio"'" . . . 

03 50 Foi OVEI 100 miles, per odded mile 450 .053 Mile 1.60 2.06 3.66 4.74 

06OO Augei boles in eortb, no somples, 2-1/2" diometer 78.60 .305 LF. 9.15 11.80 20.95 27 

065O 4" diometer 67.50 .356 10.65 13.70 24.35 31.50 

M l ^Eltd^nn^^i^^^^^^^^^^^^^P^^^^^H 

•"Dllna o> Bx no omplng ^ 

^8 B P « «̂I7 4? •c^"'l2'95^ 16/U 5^50 ^Eltd^nn^^i^^^^^^^^^^^^^P^^^^^H 

•"Dllna o> Bx no omplng ^ 
1 
P 

p 
15 60 

.(8 0 

1200 "NX" coie, no sompling 

'̂ i 1/40 1/ l i 41 lb 90 5U 

1200 "NX" coie, no sompling 25.9? 21 5? 71 87 

1250 Witb cosing and sampling 25 .640 ^ 21 22 51.50 94.50 114 

1400 Borings, earth, drill rig ond crew with truck mounted ouger B-55 1 24 Day 720 925 1,645 2,150 

1450 Rock using ciowlei type drill B-56 1 16 545 1.300 1,845 2,250 

1 T V 

20% 1 20% 

)2-19 .- 'Exploratory Excavations 
02 32 19.10 Test P i 

TEST?JTS-1.,._ 
fevHohdrifiggingslighl^sc 

1 1 SftSSSa 

tub, 4 0|1778 i- 54^ 
r 4'---' 

if" fJlOO' ^ Heovysoils- ciTiJ! J7^ 

r 4'---' 

if" 97 1̂1 

22 



02 32 Geotechnical Investisations 

( ^219.10 Test Pits 
Doily lobor-

Crew Qutpul Hours Unit 
2008 Bore Costs 

Moteriol labor Equipmenl Tolol 
Tolol 

InclOXP 

m Heavy spi 

1000 Subsurfoce exploration, mobilizotion 

1010 Difficult access for rig, odd 

102 / 1 i| i ii ig, inci. samples 

wm 
20 

MM 

r 
Mile 
Hr. 
Lf. 

62 
B.63 

172.20 
19.87 

62 41 Demolition IP" 
02 41 13.15 HydfodemolitiojT^ 

HYDRODEMOLITION 

4 d Hil ^ 
g 

6000 P51,2" deplb 
4" depth 
6" deplb 

8000 PSI, 2" depth 

rpl i dql' 
_ Iu71li lU 

I 
I 

410" 
350 
300 
330 

if~ 

is 
,137 
.160 
,187 
.170 

m 
13.17 Demolish, Remove Pavement and Curb 

' b l W m f R f ^ f ITWEf INT AND tllRB iraflTif̂  g 

^^^^^^ 

PavemPoremonlSbhi nQusio îiS Jhid ~f ^ 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ S w ^ O ^ t n t C l ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ K ^ ^ ^ ^ ^ ^ ^ ^ B 1 s 

H 
B 1 B 

B,J__ 0-.d---A,0,^.,^^,^,^^. ^^•c:-tn~e.^ 
s 
H 

B 
m 
ami 

sa i l 

B 
5200 Concrete to 6" thick, hydroulic hammer, mesh reinforced ,157 

m 
ami 5.35 "3.93' 9.28 12.50 

5300 Rod reinforced 200 .200 6.80 5 11.BO 15.95 

5400 Concrete, 7" to 24" thick, ploin ^ f,. 33 1.212 CY. 41,50 30.50 72 97 

5500 Reinforced r 24 1.667 57 42 99 133 

MM WlbhudloM 1 cqupieiii biiumKiui 10 6 tl k B39 1900 

pi 1611 

^1 r23^ '184 

Rodjcnlplod s „.3t__ ... m 
"60oT Curbs, conciete, ploin B-6 360 .067 L F. 2.18 .79" 2.T7" 4.23 

6100 Reinforced 275 .087 2.86 1.04 3.90 5.55 

6200 Granite 360 ,067 2.18 .79 2.97 4.23 

6300 Bituminous 528 ,045 1,49 .54 2.03 2.88 

pol iliSiref eindlbe undei 4 m lie uhr b lumo s 

ill 00 1 u'l s 95̂  
2 03 

^ ^357 
• -4M 

5̂T03 

024 

Its 

0600 
0700 

13.20 Selective Demo, Highway Guard Rails & Barriers 
(SiLECTIVf DEMOLITION HIGHWAY GUARD RAILS & 

W Guoidioi! cotTugotedstee!^^^^"^^ ^'^ 
Ind io Ho b 

;^^fWrapnraun(}fWvQS|^;'-'^^ § 5 
Iimbei 4" x B" 

Three 3/4" cobles 
Wood posts 

Guide rail, 6" x 6" box beom 

BARRIERS p 
600 

6m 
600 
240 
120 

'040 
6UU 

'̂ 600_ 
.040 
.040 
.100 
.267 

Is 
LF. ' 

Eo. 
Lf. 

I l̂ 
>6b 

Th 
1.31 
3.28 
8.55 

m 
I IS. 
/ 15 

1.87 

179 

'•26'80' 
26 80 
1.79 
1.79 
4.47 

10.42 

j2 53] 
38 J 
38 J 
2.53 
2.53 
6.35 

15.25 

23 



up 3i Mew 

05 5: i 19.50 Floor Grating, Aluminum Crew 
Doily loboi-
Oulpul Hours Unil 

2008 Bore Costs 
Moteriol labor Equipmenl Tolol 

ioioT 
Inci Osp 

1900 
2100 

2-1/4" deep, 5.0* pei5.F. 
FOI sofety serrated surfoce, odd 

E-4 875 .037 S.E 19.20 
15% 

1.59 .15 20.94 24 

€̂  ^mmm 

0436 
0438 
0452 
0454 
^ 0452 
' 0464 
0̂472 
0474 
0482 

t 0_502 
1 0504 
^ 0601 
::06yr 
062*2 
0632 
0636 
0652 

I mh 
' 0682. 

1000 
1100 
1700 
1300 
1400 
1500 
1600 
1700 
2000 

114 

- - Over UObt 
Poiiitedfieonngbbi O IVI6 Ul | 

^ Dp to 3005 F 3/4 Tj l/B _ 
Yl/4"x 3/16" bars 

1- 1/2" X l/B" bars 
•3/4" X 3/16" bars 

2- i/4"x3/16"bor5 

,Qos5bot5@5 OL J Tû  ' s T d / T i / f 

I /1 j( /I6sbaj sg^sasssaa^iffliffiss^fe 
for golvonized giohng. odd 
For shoight cuts, odd 
For curved cUls, odd * 
For straight bonding, odd 

ffor̂ cun dbo Jny ood ^ 
'Fo7itheck«red plote nob gs odd ^ 

"•••iiisforitroighti oi kikplote odu ^ 

till cuivedtc....k..k.-pL, 
foi obiosive nosings, odd 
foi safety seiioted surfoce, minimum, odd-

Moximum, odd 
Stoinless steel grotings, close spoted, 1" x 1/8" bois, up to 300 S.f. 

I 
1 



41 txcayaiian^ 

31 23 16.13 Excavating, Trench 
6' to 10' deep, 3/4 CY. excovotoi 

1 CY. excovotoi 
1 CY. excovotoi, truck mounted 
1-1/2 C.Y.excovotoi 

2- 1/2 CY. excovotoi 
3 CY. excovotoi 
3- 1/2 C.Y.excovotoi 

14' Io20' deep, 1 CY.excavotor 

20' to24' deep, 1 C.Y.excovotoi > 
1- 1/2 CY. excovotoi 
2- 1/2 CY.excavotor 
3 CY. excovotoi 
31/mexa«uo, ~ 

deep I^J^xioJloiw/ii iiijibox 

3/4[yeHOv 0 

0500 
0510 
0600 
0610 

ip 
M 
l i i 

1020 
1030 
1040 
1300 

B l 
Bit 

1342 
1344 
1346 

I ^ I \ 
i \ 
|_ 
' 1358' 
1360 
1362 
1370 

isp 
mm 
miM 
» 
1376 
1377 
1378 
1380 

Mi 

1385 3-1 /2 CY excovotoi/ trench box 

1386 20' to 24' deep, 1 CY. excovotoi w/tiench box;,, 
1387 M/2C.Y excovotoi/trench box'-
1388 2-1/2 Ci excovotoi/trench box 

11189-

mt 
p9l" 
if392; 
"̂ 1395 

1397 
1398 

1 CY. excovotoi/ trench box 
1-1 /2 CY. excovotoi/ tiench box 

6' to 10' deep, 3/4 CY. excovotoi w/fiench box 
1 CY. excovotoi/ tiench box 

p5%XS'?5#i%iS»?^Jsl.iS 

^ ^ ^ ^ ^ ^ ^ 
XT 

; -
1- 1 /2 CY excovotoi/ tiench box 
2- 1 /2 CY excovotoi/ tiench box 
3 CY. excDvotoi/ tiench box 
3- 1 /2 CY. excovotoi/ trench box »l§Y#icbvoto ilia 

SfbiJioby! 
ReiitshoH.'ig.psi V 
Hydioulic shoring, 5F tiench wioli protected stobie mod, 4' W 

semi-stable moteriol, 4' W 
Rent byioulic shoring pel doy/5F woll, stobie motl. 4' W 

semi-stoble moteriol ^ ̂  

.By bond wiji pick ° . " | | | ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
210 



iii.iiittittyiL:ji.iiiiioi!ii^^^^ 

31 23 19.20 Dewatering Systems 
Doily Lobor-

Crew Oulpul Hours Unil 
2008 Bore CosIs 

Moleriol Lobor Equipmenl lolol 
1600 

1800 

5ump hole construcrion, inci. excovotion ond grovel, pit 

Witb 12" giovel collai, 12" pipe, corrugoted, 16 go. 

15' pipe, corrugoted. 16 go. 

B 6 1250 

70 

55 

.019 

.343 

.436 

CF. 

LL 

.91 
18.75 
24 

.63 

11.25 

14.30 

.23 

4.08 

5.20 

1.77 

34.08 

43.50 
1900 

2000 

2200 

9950, 

18 pipe coiiugolio I6ga 

24 pipe loiiugoled Mgo 

Wood lining Up 10 4 X 4'-odd - ^ 

SeeDiv312319 40iorwp|lpoin!5 , 

1 
IS 

-50 

4H 
480 

-̂ 600 

i?80. 

L 

• 
28 

J 3350 
% 15 9o; 
\ : 

I 5/u 4:̂40 
^ 6030 

I?47^ 

9960 

9970 

5ee DIV. 31 23 19.30 for deep well systems 

5eB DIV. 22II 23 lor pumps 

31 23 19.30 Wells 

, oo]5| 
POOllr 

?m 
£0050 

fjsWdewolering-TOiiii. 20 1 e dicmeiei 

iS:m«wjlh:5teel;cosiDg mmimumr^='^^^"y a * >- - ^ 

^g«f t f ^a f j !Ay . foge!pV^g^^^^^^ 

B6 ?̂65r 
245 

\LF 

3 9 ^ 

45 49 

0100 

0300 

0500 

Moximum 

Foi dewotering pumps see 01 54 33 in Reference Section 

Foi domestic v<otei v̂ ells, see Divr33'21 T37T0 

V 49 .490 i 39 16.05 

31 23 19.40 Wellpoints 

|ooiu VilElLPOINTS 

1 1*1 loon 

1 
^SFsi5?.ilSptniftreW|^^P^^iM^^fo^ 

Inslulloqon'oi ureiiiovijloi inglcstng sf^tsni 
1 1*1 

| l l l O Loi only 7b loii rnoui gtiLI inninum i l i p 
"̂0200 

0400 

2.0 lobor-bouis pei LF., moximum 

Pump opeiotion, 4 @ 6 hi. shifts 

4 2 "60.50 1 60.50 9| 

0410 Pel 24 houi doy 4Eqb 1.27 25.197 Doy 950 950 i-iii 
0500 Pel 168 hour week, 160 hi. stiaight, 8 hi. double time .18 177 Week 6,700 io,ipi 

B U S^ftSft^eepi^^^^^^^^^^^^^^^^^^^^^B m K p o B U J 
loiiip'itei 1 iloton upeiDlion rquipm n̂rfientol tuel& 

m 

1 P6!ll|. lepdvolfltjysTF I T t ^ c n r ^ i i f ' " '% s i j s V 

lOU Jonyh id 6 dam r ti i i ^ 4tMh WM LiHd 23 
0800 Thereafter, pei month ; . / • ) • 110 ni ilL 57i 
1000 200' long heodei, 8" diometei, first month 6 5.333 131 201 332 451 
1100 Thereoftei, pei month 8.39 3.814 66.50 144 210.50 

1300 500' long heodei, 8" diameter, first month 10.63 3.010 52 114 166 22I 
^^^^RO'er lnrt p montli i 

^ ^ p Q O i c 1 ' lU diomeleî tiiiil month 

^ ^ p t t i p - i n i o l h " 
1162 14b 5U - ' j 'O i i 

^^^^RO'er lnrt p montli i 

^ ^ p Q O i c 1 ' lU diomeleî tiiiil month 

^ ^ p t t i p - i n i o l h " 4IHI T ^ ^ ^ ^ ^ ^ ^ 
^ ^ ^ ^ 

Wms ̂ lofi™^!' 
1910 end indue i i -l 1 
31 23 23.13 Backfill 

P i 
gaogi 
"0400" 

0500 
0600 
0800 
oToo 

' 1000 

iiKEi£ii« 

Rolei compaction operator v̂ olking, odd 
Ail tomp, odd 
Vibrating plote, odd 

Compoction in 12"' loyeis. bond tomp. odd to obove 
E .;•:?: RQlleijeomj)ochon operator wolkmgpcidj ^ 
gvssAir̂ inipjiSd 

'.il'ohnqplale odd . ' ,V 

l i i 

B-1 OA 
B-9D 
A-ID 
IClob 

-89*' 

I 

100 
190 
60 
34 

T50' 
285^ 
90*.i 

A- - • 

.120 

.211 

.133 

.235 

ojo 
140 
089 

ILI 

2-fc22?'', 

4~40 
6.45 
4.03 
7.10 

T 2 69-

.52 

-95 

43 

4.55 
7.10 

"5 88 
i ^4 9J 

3 12 
222 

i i 



26.10 Fences, Misc. Metal 

i n 000 

IL "I 
I20| 

ffisMiOO 

14 go., T'x 2" mesh, 3'high 
5' high 

Kennel fencing, 1-1/2" mesh, 6' long, 3'-6" wide, 6'-2" higl 

I p 0 ers M/2 meih 6 long , 

briuilyto e |.i 0 < n on tie l i t oh 

r6'Tigh'"' 

Daily Lobor-
Ouipui nours unit material 

2008 Bore CosIs 
LODor tquipment Tolol 

2.88 
3.98 

450 
45 j 
n 1 
147 I 
40 
48 

I ^ 

31.50 

5.90 
7 

571 

: -124 50 
167 30̂  

I mm 
131.50 

Tolol 
InclO&P 

7.55 
8.80 

690 

785̂ » 
151*-J 

4.361 , 
167 

g2 31 26.20 Wire Fencing, General 

iozo 

10500 

,WIR@NCIN$,1bENERAL 
Ln >* c II y I anizej !fa I 

51^ uu i 

tteiicoi razor noDon, stoinless steel, 18" dio x 18" spacing 
Hardware clolh golv., 1/4" mesh, 23 go., 2' wide 

3'yifide 
1/2" mesh, 19 go., 2' wide 

^o|^n||bn^^y^wjl}f|^g^^^ 

^ ^ M f e g a ^ M & f | . ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ P 

Aluminized 
2-1 /4" mesh, 11.5 go, golvonized t 
1-3/4" mesh (tennis courts), 11.5 go (coie), vinyl coated 

3̂2131 29 - Wood Fences and Gates 

1 

CLE. 
CS.L 

^ ^ ^ ^ 

129 
58 
56.50 
51 
i r ' 

9/50 
^ ^ ^ ^ 

123 
64 
90.50 
81.50 

1 

Wm 

90.50 
81.50 

, .54" 
'•fr-- 18 50: 

33 - 3660 
44 50 49 
44 bJ 

129 142 
58 63.50 
56.50 62 
51 56.50 

i'>/555'" 

1911̂^ 
.94-50 
/ 

^ 211. 1911̂^ 
.94-50 
/ 87' ' 

123 135 

70 
99.50 
89.50 
59 50 

-20:50 

m -ii 00.10 Fence, Wood 

goo 

||40 

itril \;ooD i 

f i ' ^ a v e ^"114 BoaiS 2 x4 ^ ^ '̂  I 

ii on ipieodeii 1 x£_P|5t5^ js.-*""-. _ r.-1 

TrB0tedpine,6'high 
Booid fence, 1" x 4" bards, 2" x 4" rails, 4" x 4" post ? 

Pieseivotive treated, 2 joil, 3' high 

3 roil, 5' high 
6' high 

No. 1 grade cedoi, 2 roil, 3' high 
4'high 

J|Sa^^| | | i j ig i i ^ W S S & M j 
^ijlljerjigilleijceiS^ 3' high, nô l cedoffe?'"^-

"T ' V •••.No. ? cedci i.,. • 
3 roiL 4' high, nc. 1 cedoi 

No. 2 cedor 
Rustic rails, 2 roil 3' high, no. 1 cedoi 

B-BOl 

B-80C 

•4 

f i .HI, r a 

' i ^ K J r • > 

-f i .HI, r a 

' i ^ K J r • > 
nr- T 

ItO ^150' LF 4 50 T4'51 1805 

150 .160 n T075 4.80 1.24 16.79 20.50 

145 .166 LF. 6.60 4.96 1.28 12.84 16.35 
135 .178 lib 5.35 1.38 13.98 I/.70 

m 
J?5 

t l45. 

n92,-5 

fcl66| 

•\'-y 

') :M 
4 t 5 35_ 

K 1̂43 
•̂ ^̂ '149 

128 
138 

1513 
1659 
1 )4 
15 23 

1910 

.i / 
1910 

130 .185 9.80 5.55 1.43 16.78 21 
125 .192 10.75 5.75 1.49 17.99 22.50 
145 .166 10.80 4.96 1.28 17.04 21 
135 .178 12.25 5.35 1.38 18.98 23.50 

•M Pfil i ; :•' -26 
1/2. 23.04: - 28 -

-.15a: • "'fP' - : :i4.85 
\150"' ..... ::f|;:: f.̂ ]6 ;Rb:3.0̂  • : 13:40 

150' ''.T60' " 8.05 1.24 14.09 17.65 
150 .160 5.30 4.80 1.24 11.34 14.60 
160 .150 -- 3.72 4.50 1.16 9.3B 12.35 

273 



i i Ul uperaiion ana wainxgnantg oi uwinigg 
. •? 

33 01 10.20 Pipe Repair 

^ 4 0 
1750 

- 1760 
1770 
1780 
1800 
1810 

, T820 
[ 2000 
^ 2040 
1*2100 

2110 
2120 
2130 
2140 

i 2200 
22V0 

1̂ 220' 
I 2230 

2240 
2250 

-.2260 

^ 2 9 0 
' 2320 

8100 

3" diametei pipe 
31/2 diameter pipe 
4 diometer pipe _ 
6 diometei pipe 
8 diometei pipe 
10" diometei pipe 
12" diometei pipe 

Foi 9" long, add 
Foi 12" long, odd 
FOI 18" long, odd J ~ 

Clomp, stoinless iteel, two section T 
full seal, for lion, steet PVC pipe 

6" long, 4"diomet! 
6" diameter pipe 
8" diometei pipe . 
10" diometei pipe 
12" diometei pipe 

•9" bng, 4" diometei pipe 
6" diometer,-pipe *-

•S5S? •• . "(•"̂---̂  •' 

10" diometei pipe 
12" diometei pipe 
14" diometei pipe 
16"diomelEi pipe 
18" diometei pipe 
20 diometer pipe 
24 diameter pipe 

for 12'long odd ° 
Foi 18 long oddt « 

Foi internal cleaning ond inspection, see Div. 33 01 30.16 

Foi pipe testing, see Div. 23 05 93.50 

Crew 
Doily Lobor-
Oulpul Hours Uni! 

IPIum 

4 
B20 

15.60 
TS 
40 

4 34 
.21 
'20 
17 

MS 

I 
ft 

M 

24 
20 
13 
12 
10 

Pp 

7 

6.40 
6 
5 

4 60 
4 

.513 
^33 
.600 
.706 
1.143 
1.200 
1.412 

1 

1.200 
1.846 

2 

2.400 
1500 
1 m 
lUi 

3 
3.429 
3.750 

4 
4.800 
5217: 

Moleiiol 
2008 Bore Costs 

Lobor Equipment Tolal 
99.50 
109 
119 
149- ,•; 
199 
229 
248 
40% 
60% 

'120%-

169 
199 
219 
320 
350 
219. 

258, f 
- «^ • 
','<f̂360''''et 

395" 
595 
625 
645 

^ 695 :g 
ISSsW-SiiSavg 

1 

24 
25 
20 50 
24 
39 
41 
48 
45% 
80% 

.110% 

^•''34. 
41 
62.50 
68 
81.50 

- 5 L J 

^ ^ 6250: 
^S"'90 50l 

102,' 
116 
127 
136 
163 
177-
204 
25% 
55%"": 

123.50 
f34 
139 50 
173 
238*.. 
270 
296 

. 2J3 " 
270 
281.50 
388 

431^0 
> '̂̂ 2fo '̂ 

* ¥31050 
«r>v-

,r r348 50. 

511 
722 
761 
808 
872 

li 
Inil 

Ms 

>.2uA; 
>37li 
' 47 

855fc 
900^ 
965^fi 

| | 0 ^ 

. ^ ^ i ^ B l B i l l e n a n c e of Sewer Utilities 
33 01 30.16 TV Inspection of Sewer Pipelines _ 

0160 
6000 
6100 
6110 
6120 
'6140': 
615| 
"6160 
6170' 
6180 
J190 

0 
10 

6220 
6230 

292 

Maximum 
Sewoge/sonitoiy systems 

Powei loddei with heodei & cutters 
Mobilization choige. minimum 

- Mobilizohon choige maximim 

4" diometei^i. 
6" diometer 
8" diometei 
10" diomelei 
12" diometei 
14" diometei 
16" diometei 

I 

18-",diDmBte[, 

20" diometei 
24" diometei 

lotol 

LF 

>r ,̂''2>70 

6.74 

403.20 
945 

134 

2 02 
2.35 
2.56 
2.70 
3.03 

'm 
3 51 
3 91 

B:UI 

472 50^1, 

2.70̂  I 
-6 
10 

35L-[ 

15-



3 05 Common Work Results for Uti 
B ^ ^ ^ ^ ^ ^ I ^ ^ I ^ ^ ^ S ^ ^ B l a t i o n 

05 23.20 Horizontal Boring Crew 
Doily lobor-
Oulpul Hours U lit Material 

2008 Bore Costs 
labor Equipmenl fotol 

Tolol 
InclO&P 

HORIZONTAL BORING 
Ti '̂ Cnsing'Dnly'100 iqinimuni ~ 

nol mcL locking pils'oi devirofenng — s T 
d{oD_dwor̂ /14IhicU^̂  i4̂ d.umd r casing 

>*-̂ ? 

109 

•- E ~ i. 

l l 

^ IK 
)0 

HORIZONTAL BORING 
Ti '̂ Cnsing'Dnly'100 iqinimuni ~ 

nol mcL locking pils'oi devirofenng — s T 
d{oD_dwor̂ /14IhicU^̂  i4̂ d.umd r casing B'42' •20 "200 

T L 
Lf \ 90 "̂0 

>*-̂ ? 

109 

'••^S- -l l 

^ IK 
)0 36" diameter 16 4 ' 144 ' 136 B5 365 465 

» i 3 0 0 48" diometer 15 4.267 211 145 90.50 446.50 560 

Bp500 Roiliood woric, 24" diometei 15 4.267 90.50 145 90.50 326 430 

10 36" diometei " 4 571 144 156 97 397 510 

* i 
# 
10 

£ 48"'d™iefi ' " A J " ^ '"̂  a ^ j ^ " ' ' ^ ' ^ 
" for ledge odd ^ C-t-*?' i" 
Sii uii d leiei bi ng o u 11) 1 

•< 

DC 

• 12"̂  5 333 ^ 1 8 ^ 

1)9 

506 
H9b30 

^""^ 24J9 

* f 645-^ 1 
239 40 

-£."i040r ^500* """L 15 c:2524 

' 1100 Prepare jacking pits, inci. mobiFizotion & demobilization, minimum Eo."" 2,992 3,543" 

i 1101 Moximum 17,750.25 21,278.25 

^ 3 05 2 3.22 Djj;.ectiona[ Drilling 

snoTo 
rnoj-i-
"̂ oiooi 
hin 
.̂ i05 

|p305 

DIRECTIONAL DRILLING 
tKclurinqiostukond ll lOO mmi nun 
Small equipment lê foO not toHcel 

" ^ • ^ smoil̂ nirfnobiljzojionjo sitê  
smoll unit setup per drill 
minimum charge grovel, sond S silt, up to 12" diom. 
grovel, sond S silt, up to 12" diom. 
min chorge, cloy S soft sondstone, up lo 10" diom. 

%^ 

m 

medium unit mobilizotion to site 
medium unit setup pei drill 
minimum charge grovel, sand S silt, up to 12" diom. 
giovel. sond & silt, up to 12 dinm. 
mmthoige clay&aoft̂ andstraie uptolO diom 

Cloy t soft sffidslole fipfelMiom ' ' U 
* rninihorge- fiDrdclay&rabbleJpjoa îqiji 

"Hardcl̂ ?lcobble ijp t o V d ^ " " " \ ^ 
Large equipment to 1000', not to exceed 12 diom. 

lorge unit mobilizotion to sile 
loige unit setup per drill 
minimum chorge grovel, sond I silt, up lo 12 diom. 

grovel sand &3ilt1ip to 12' diom 
mm charge clof &soft'so"ndstonerUptF12 dram 

Cloy & soft sandstone •ypjo 12 diam 
nncforge hord cloy & cobble ̂ up to 10 diom 

Rock & cobble, up to 10" dram. 
Diiectionol dnllino. mud lioilei oei doy 
Additional choiges foi mobilizotion moy apply ot some locotions 

82B 

m 

J-82C 

t 
820 

I 
4 ' 

3.20 
300 
3.20 
30U| 
I I 

hii 

2 
4 

3.20 
350 
3 20l 
•30b I 
178* 
150, 

2 
4 
4 

4001 
3 20 
350l 
I ? ! 
150" 

5 
.053 
5 

"053' 
16^ 

12 
6 

7.500 
.069 
75 

13.' 
16 

12 
6 

_̂6 
06 U 
7jon 

13483 
.160 

i i 

Y 
LF. 
Ea. 

Eo.̂  
II 

Eo, 

y 
LL 

11 
Ll 
bu 
LF-

Eo. 

II 
to 
LF 

U. 
Dov 

3.75 
.03 

12.75 

42 

3.75 
.03 

3.75 

12/5 

.42 

136 
170 

1, 
170 

3?' 

.81 

h 
395 
197 
246 

2.25̂  

P 
fi 

440 P 
5 li 

395 
197 
197 

19/ 
246 

231 
289 

3.08 
289 

^%^b]2J; 

ret -sf-

585 
292 
365 

3.33 

3 89 

•̂  
-7 75 

720 
360 
360 

225' ' ' -411 

9.60 
267 

440 
5.25 

300 

h i ^ 

367 
462.75 

4.92 
471.75 

980 
489 
614.75 

5.61 
623 7| 

- ~ 1342 

1,115 
557 
560.75 
"5 6(| 

708 75 
6 45' 

1292 
15.2/ 

567 

> i ! 5 ^ 

460 '̂" 
585 

6.20 
595 

!;i;900 , 
-'18 90 

1,250 
620 
785 

7.15 
795 

sjo' 
1 450",,^ 

17 05"̂  

1,400 
695 
700 

11881 
890 ' 

8'05.i 
1625 }; 

1.05 

750 

05 26.10 Utility Accessories 

•NfpO: 
UTILITY ACCESSORIES ::'?:-f:fS 

• ••Underground lape,.detectqbie,̂  !ein[oiced, alum, f̂̂^̂  1 r i , , i , 
1 L i n i ; 

1 cn • 
1 J U 

r vfB i l S i l i • 3.61 4̂:71 

wo;: • .057 r. ,:;̂ ;:|8:20:̂  

293 



18/0 

1100 
1110 
1120 
1130 

vNotjnduding:exco|Dton̂ :&.;bocyj|£elLS--st)igrt̂ ^ 
With gosketsr-Tl/ diometer̂  v 

6'diometer"" "^Sr 

^ 33 41 13.50 Piping, Drainage & Sewage, Corrug. HDPE Type S 
•̂1:0020 

JDOO 
1010 
1020 
103O 
1040 
105O 
106O 

8" diameter 
10" diameter 
12" diometer 
15" diometer 

24 djDmeler;̂ .̂ ;̂ ^̂  
3 0 5 o m r t r ^ -
afiiamerr 
42" diometer 

1170 
1180 
1190 
1240 

1340 
1360 
1380 
1400 

mm 

te 
1480 
1500 
1520 
1540 

M 
Mis 

48" diometer 
54" diometer 
60" diometer 

/di lu II utuiiu pipe iOi\I i woti'i t l̂ co ii ti 'i ue k. ;>pij t 

^ jfJPL type s jjbovwJ.̂ dign)ejei* \ ' -X^Sj^ ' " 

18 jiiomSli£^J^ t. 
24" diometei 
30" diometei 
36" diometei 

HDPE type s, lee 12" diometer 
15 diom|e, ^^^^ 

SOyometeT-^^J^ ^ - ^ § 1 . ^ ^ 
36" diometei 
42"-diometer P 
48"'diameter 

Add to bosic instollolion cost for eoch split coupling joint 
HDPblV|iei bplit coupling 12 iliQiiieter ^ j 

l5 dioireler < „ "~ S 
18 dioiiieir 
24 dDTietLi 

30" diometer 
36" diometei 
42" diometer 
48" diometer 

Doily Lobor-
Crevir Oulpul Hours 

B20 LF 

*250^kl12k?^ 

i.40 

Molerial 

^28 
îiS 50r 

B70 

121 

B-20 

B-21 

1 2 0 1 ^ 

11 
m 

2008 Bore CosIs 
lobor Equipmenl 

222 

32 
38.50 
49.50 

81.50 

m 
475S 

897.50 
1,352.50 
2,052.50 

3:p 

/ II 

106.50 
122.50 
140,50 
151.50 

13S, 

200 ft ̂  
?s • 

213 a 
"S i 33 41 13.60 Sewage/Drainage Collection, Concrete Pipe 

ft 
0100 

| « ^ i ^ p i ' ^ " ^ C i i u N ^ d f i E i irt 

0150 
0200 
0250 

Uouu 
fo350 
^ 04 00 

12'x12' 
Box culvert, piecosi, base price, 8' long, 6' x 3' 

6'x7' 

mm m 

8'x3' 
8 
'l0'i^3 
10-,8 

100* 

- 580 
•r 655 

12.75 
11.95 

'15 95 
- 1450' 

J--19 90 

10.30 
9.70 

12 90 
T17i 

^ ^ 1 2 9 0 ] 

453.05 
411.65 
553 85 
60^2^ 
69105 

^ - 588 85 

II 

500 ^ 
460 * ^ 

312 



Doily Lobor-
Crew Oulpul Hours Material 

2008 Bore CosIs 
lobor Equipment Tolol InclO&P 

BI3; 751 
22-̂  
17 

.74 
2545 
^32! 

LFI 

Vis _^ 108\7 
1^48 

10 50 
35 50 

-SI 

108 

216 50 

160 

33 44 Storm Utility Water Prains 
B33 44 13.13 Catchbasins 

fCAtt;iRASINS 

11 ll 1 ny touting & exiu Dilop .̂ 
I et horn *"[) at ond ib oox 
f L ?gT̂ I x'36 bm^u!Y§T=r 

5malllO"x 21" medium duly 
FiamesXcovers, CL, 24" square, 500 lb. 

26" Dshope, 6001b. 
t traffic. 18" diameter. 1001b. 

Moss. Store sfondord, 26" diometer, 4/5 Ib. 
30" diometer, 620 Ib. 

Wotertight. 24" diometer, 350 Ib. 
26" diometer. 500 Ib. 

-•A 

IBM 

B-.6. 

i 

7.1 
7 
10 

T' 
7 

7.80 
7 

4 piece exponsion nng 
20" to 26" diometer 
30" to 36" diometer 

Frames ond coveis. exishng. roised for poving. 2". including 
— ravfof buck "concrete coliorjip tô l2 .wideTropie'f 

Inverts'iingtefflonnelttf •^•^^^^.jy^' ^ " ^^ 
Concrete 

Iriple chonnel, brick ' 
Concrete 

-s ^ •>. 

f •V S a S A . . ^ " S 

8 6̂ ''̂  

IClob 

'1: 

3 
3 

T.18 

II 

Jig 
3.077 
3.429 
2.400 
°059; 

4L3 i 

IS 
t i 
3*479 
3.429 
3.07/ 
3.429 

P 

Ln 

2.66/ 
2.667 

4̂ 33 
2182 
Z66!Z 
If —i. 

5333 
3.200 

5.333 

Eo. 

2081 
6 0 ^ 
520 
330 
355 
335 

'̂ r075 -̂.'-

11/ 
162 

flOI^J 
•'262^ 1 
U2 "~ 
112 
101 
112 

26Mi 

80.50 
80.50 

36.50 

41 

28.50 

49: -

f l ' 
^ i 9 5 „ : - ^ 

41 
41 
36.50 
41 

^P4/ 50 U 

fl6p„ 

386.50 

578 

246 

615-
345:50: 
047 
673 
483 
492.50 
488 
923 50 

-.36̂ 50 
57 50 

^71 
:.80 
67.50 

121 
107 

186r 
112 
279 
186 

-̂ 1 
15 85 
26 
31 11 

197.50 
242.50 

9585 
155 

190v-̂  

266^ 
174.50 
400 
293 

^ '^1,1«j 
990' 
470 
690 
305 

10 
"735 

425 
1275 

795 
585 
585 
590 

lf075 
• •••.•••; ...'..I 

1175 

253 
305 

124 
M2 

248 
3/0 
239 
560 
400 

315 



33 47 13.53 Reservoir Liners HDPE 
^GOlOj 

koon 
4180 

I 120(| 
1220' 
1300 

RESERVOIR LINERS HDPE -
-r memb one I n:j ^-^^ ^ 
— J1 I fhlck^ 'ifts.fK-f 

60milthck '̂ ^ 
60 mil thick 
120 mil thick 

Doily lobor-
Crev̂  Oulpul Hours Un 

3ikw1; 
J,60B 
1.60 
1440 

"01 )i 

15 
.01/ 

5F 

M.S.L 
S.L 

2008 Bore Costs 
Moleriol Labor Equiprnen' T 

650 
1.4/ 

590 

511 

^ 
I 
.66 

1. 

'.1-
1:6̂  

33 49 Storm Dra! n 2 ^nage^Manholes, Frames, and Covers 
33 49 13.10 Storm Drainage Manholes, Frames and Covers 

iooiol 

g3:005O| 

l i i 
0150 

0400 
0500 

Jt0700| 

rooo 
1100 
1110 
1120 

taisoi 

i l l 

3̂928 

f.4000 

14100 

iMIo-
^ ^ ^ ^ 

8' deep 
For depths ovei 8', oaa 

Conciete blocb (lodiol), 4' I.D., 4' deep 
6' deep 

H j ^ ' ^ deep -^-^^^^f iS^ 
.&s Fa o l 0 n J i. 1 
JM-C iiiirte cost ir puce 4 x4 B/Jbiik*̂  du p) 

deep;^^K 3 V 
8' deep 

For depths over 8', odd 
Piecost, 4' I.D., 4' 

6' deep 

,*£-fpr,Depths BVeMlgadgK 

54D^-'jLde^^^j^ 

Foidepths ovei 

6' I.O., 4' deep 

6' deep 

/lO 
1,010 
I M'^m 

^ 158?0 
142/50 

25 2,8/5 
3.12 350.12 

47.50 986.50 

64.50 1,269.50 

IS 
SSI " 

5|3»-*t 

190 " f,9lT" 
24 244.50 

143 1,688 
190 

J§ /H95 

•"•"if 

lassaaisssiis^ 
5' diometer manhole 

6' diometei monhole 

Steps, heovyvneight cost iion, 7" x 9" 

8"x9" 

- 12 x W / l - - ^ ^ _̂  
Stondoidjizes 5glypniz?̂ el-̂  

Aluminum m 

613 

20.80 

J7.30 

i i i 4 | ^ 
.2B'85* 

318 



<510 Site Preparation 
G1030 Site Earthwork 

Cut & Fill Gravel COST PER C Y Cut & Fill Gravel 
EQUIP LABOR TOTAL 

300 haul 5 lift 2 passes 5 60 335 8 95 
zBu 4 passes 5/0 3 48 918 
2700 12 lift 2 passes 5 55 325 881 
2750 4 passes 5 65 3 39 904 
3000 300 HP dozer A roller compactors 150 haul 6 lift, 2 passes 269 139 4 08 
3050 4 passes 2/9 152 4 31 
3100 12 lift, 2 passes 2 62 130 3 92 
3150 4 passes 2 72 143 415 
3200 300 haul 5 lift 2 passes 4 61 2 23 684 
3250 4 passes 4 71 2 36 7 0/ 

3300 12 lift 2 passes 4 54 214 6 68 
3350 4 passes 4 64 227 5 91 
4200 10 C Y elevabne scraper & roller compacter 1500 haul 6 lift 2 passes 2 89 182 4/1 

4250 4 passes 3 21 214 5 35 
4300 12 lift 2 passes 2/1 164 4 35 

4350 4 passes 2 92 185 4/8 

4800- 5000 haul 6 bfL 2 passes 364 2 24 588 

4850 4 passes 3 95 2 56 6 52 

4900 12 ift 2 passes 3 46 2 06 5 52 

4950 4 passes 3 57 2 28 5 95 

5000 15CYSP scraper 4roller compactor 1500 haul 6 lift, 2 passes 3 53 I 54 5 0/ 

5050 4 passes 3 85 1 85 5/1 

5100 12 lift 2 passes 3 35 1 36 4/1 

5150 4 passes 3 56 1 58 514 

5400 5000 haul 6 Wt 2 passes 4 66 190 6 56 

50 4 passes 4 98 2 22 /20 
l?litt, 2 passes 4 48 172 5 20 

9 
4 passes 4 69 194 663 

5600 21 CY S P scraper & roller compactor 1500 haul 6 lift 2 passes 382 135 51/ 

5650 4 passes 414 16/ 5 81 

5700 12 lift 2 passes 364 1 1/ 481 

5750 4 passes 3 85 139 6 24 

6000 5000 haul 5 lift, 2 passes 6 50 1/3 7 23 

6050 4 passes 585 2 05 /90 

6100 12 Ht 2 passes 535 1 55 6 90 

6150 4 passes 5 55 1 /7 /32 

405 



@io Site Preparation 
1^1030 Site Earthwork 

Trenching Systems are shown on a cost 
per linear foot basis The systems include 
excavation backfill and removal of spoil 
and compaction for various depths and 
trench bottom widths The backfill has 
been reduced to accommodate a pipe of 
suitable diameter and bedding 

The slope for trench sides vanes from 
none to 1 1 

The Expanded System Listing shows 
Trenching Systems that range from 2 to 
12 in width Depths range from 2 to 25 

System Components COST PER L F System Components 
QUANTITY UNIT EQUIP LABOR TOTAL 

SYSTEM G1030 805 1310 
TRENCHING COMMON EARTH NO SLOPE 2 WIDE 2 DP 3/8 C Y BUCKET 

Excavation trench hyd backhoe track mtd 3/8 C Y bucket 148 CY 31 84 115 
Backfill and load spoil from stockpile 153 CY 09 26 35 
Compaction tiy vibrating plate 6 lifts 4 passes 118 ECY 03 32 35 
Remove excess spoil 8 C Y dump truck 2 mile roundbip 040 CY 14 15 29 

TOTAL 5/ 1 57 214 

G1030 805 TV'enching Common Earth COST PER L F G1030 805 TV'enching Common Earth 
EQUIP LABOR TOTAL 

1310 Trenching common earth no slope 2 wide 2 deep 3/8 C Y bucket 5/ 1 5/ 214 
3 deep 3/8 C Y bucket 81 2 36 31/ 

m 
4 deep 3/8CY bucket 

I 6 deep 3/8 CY bucket 
103 
140 

3 14 
4 06 

41/ 
6 45 m 8 deep 1/2 C Y bucket 182 5 35 717 

1350 10 deep 1 CY bucket 2 84 6 40 9 24 
1400 4 wide 2 deep 3/8 C Y bucket 132 3 13 4 46 
1410 3 deep 3/8 C Y bucket 1 /8 4 69 64/ 
1420 4 deep 1/2CY bucket 2 06 5 20 /25 
1430 5 deep 1/2 C Y bucket 3 33 8 30 1153 
1440 8 deep 1/2 C Y bucket 5 35 10 70 1605 
1450 10 deep 1 C Y bucket 6 50 13 30 1980 
1460 12 deep 1 CY bucket 8 40 16 90 25 30 
14/0 15 deep 11/2CY bucket /45 15 10 22 55 
1480 18 deep 21/2CY bucket 10 30 21 31 30 
1520 6 wide 6 deep 5/8 C Y bucket w/french box /40 12 50 19 90 
1530 8 deep 3/4 C Y bucket 9 55 1615 2510 
1540 10 deep 1 C Y bucket 9 45 16 80 2625 
1550 12 deep 11/2CY bucket 1015 18 05 28 20 
1560 16 deep 21/2CY bucket 13 80 22 3580 
15/0 20 deep 3-1/2 C Y bucket 19 50 2/ 46 50 
1580 24 deep 3-1/2 C Y bucket 23 50 32 50 55 
1540 8 wide 12 deep 11/2 C Y bucket wAench box 14 25 23 3/25 
1550 15 deep 11/2 CY bucket 1860 30 46 50 
1560 18 deep 21/2CY bucket 20 29 50 49 50 
1580 24 deep 3-1/2 C Y bucket 3150 42 /350 
1730 10 wide 20 deep 3-1/2 CY bucketw/lrenchbox 25 40 65 
1740 24 deep 31/2CY bucket 38 50 4e 85 50 
180n 1/2 to 1 slope 2 wide 2 deep 3/8 C Y bucket 81 2 36 31/ 

' .— 3 deep 3/8 C Y bucket 1 33 4 12 5 45 • • 4 deep 3/8 C Y bucket 19/ 6 25 8 22 

I P 6 deep 3/8 C Y bucket 3 35 10 20 13 55 
1850 8 deeo 1/2 CY bucket 5 25 15 20 21 45 
1880 10 deep 1 CY bucket 9 80 22 50 32 30 
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G1030 Site Earthwork 

G1030 805 
2300 
2310 
2320 
2340 

2350 
2380 
2400 
2430 
2460 
2840 
2860 
2880 
2900 
2940 

Trenching Common Earth 
4 wide 2 deep 3/8 C Y bucket 

3 deep 3/8 C Y bucket 
4 deep 1/2 C Y bucket 
5 deep 1/2 C Y bucket 
8 deep 1/2 C Y bucket 
10 deep 1 CY bucket 
12 deep 1 CY bucket 
15 deep 11/2CY bucket 
18 deep 21/2CY bucket 

6 wide 6 deep 5/8 C Y bucket w/trench box 
8 deep 3/4 C Y bucket 

10 deep 1 CY bucket 
12 deep 11/2 CY bucket 
16 deep 21/2CY bucket 

2980 
3020 

20 deep 31/2 C Y bucket 
24 deep 31/2CY bucket 

3100 
3120 

8 wide 12 deep 11/2CY bucket wrench box 
15 deep 11/2CY bucket 

3140 
3180 

18 deep 21/2CY bucket 
24 deep 31/2 C Y bucket 

32/0 
3280 

10 wide 20 deep 31/2 CY bucketwAenchbox 
24 deep 31/2 CY bucket 

12 wide 20 deep 31/2CY bucket w/trench box 
25 deep 31/2CY bucket 

33/0 
3380 
3500 
3520 

1 to 1 slope 2 wide 2 deep 3/8 C Y bucket 
3 deep 3/8 C Y bucket 

3540 
3550 

4 deep 3/8 C Y bucket 
5 deep 3/8 C Y bucket 

3580 
3600 

8 deep 1/2 C Y bucket 
10 deep 1 CY bucket 

3800 
3820 

4 wide 2 deep 3/8 CY bucket 
3 deep 3/8 C Y bucket 

3840 
3860 

4 deep 1/2 CY bucket 
6 deep 1/2 C Y bucket 

3880 
3900 

8 deep 1/2CY bucket 
10 deep 1 CY bucket 

3920 
3940 

12 deep 1 CY bucket 
15 deep 11/2CY bucket 

3960 
4030 

18 deep 21/2CY bucket 
6 wide 5 deep 5/8 C Y bucket w/lrench box 

4040 
4050 

8 deep 3/4 CY bucket 
10 deep 1 CY bucket 

4060 
40/0 

12 deep 1]/2CY bucket 
16 deep 21/2CY bucket 

4080 
4090 

20 deep 31/2CY bucket 

24 deep 31/2CY bucket 

4500 

4650 

8 wide ] 2 deep 11/2 C Y bucket w/trench box 
15 deep 11/2CY bucket 

4600 
4650 

18 deep 21/2CY bucket 

24 deep 31/2CY bucket 
4800 
4850 

10 wide 20 deep 31/2CY bucket w/trench box 
24 deep 31/2CY bucket 

4950 
4980 

12 wide 20 deep 31/2 CY bucket w/trench box 
25 deep 31/2CY bucket 
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G10 Site Preparation 
G1030 Site Earthwork 

Trenching Systems are shown on a cost 
per linear foot basis The systems include 
excavation backfill and removal of spoil 
and compaction for vanous depths and 
trench bottom widths The backfill has 
been reduced to accommodate a pipe of 
suitable diameter and bedding 

The slope for trench sides vanes from 
none to 1 1 

The Expanded System Listing shows 
Trenching Systems that range from 2 to 
12 in width Depths range from 2 to 25 

-J 

I? 

System Components 
COST PER L F 

System Components 
QUANTITY UNIT EQUIP LABOR TOTAL 

SYSTEM G1030 806 1310 
TRENCHING LOAM & SANDY CLAY NO SLOPE 2 WIDE, 2 DP 3/8 C Y BUCKET 

Excavahon trench hyd backhoe track mtd 3/8 C Y bucket 148 BCY 29 /8 10/ 
Backfill and kiad spoil from stockpile 165 CY 10 28 38 
Compaction by vibrabng plate 18 wide 5 lifts 4 passes 118 ECY 03 32 35 
Remove excess spoil 8 C Y dump tmck 2 mile roundtrip 042 CY 14 16 30 

TOTAL 5/ 1 5/ 214 

fit 
G1030 806 Trenching Loam & Sandy Clay COST PER LF 

EQUIP UBOR TOTAL 
310 
320 

10 

Trenching loam & sandy clay no slope 2 wide 2 deep 3/8 C Y bucket 
3 deep 3/8 CY bucket 

154 
2 53 

210 
3 40 

4 deep 3/8CY bucket 
6 deep 3/8 CY bucket 

1 
1 48 

30/ 
3 54 

4 0/ 
510 

,50 
1360 

8 deep 1/2 C Y bucket 
10 deep 1 CY bucket 

1 93 
213 

4 79 
515 

6 70 
7 30 

'1400 
1,1410 

wide 2 deep 3/8 C Y bucket 
3 deep 3/8CY bucket 

1 32 
1 /8 

3 08 
4 51 

4 40 
6 40 

M420 
1430 

4 deep 1/2 C Y bucket 
6 deep 1/2 CY bucket 

2 05 
3 51 

510 
/40 

/ 15 
10 90 

1440 
1450 

8 deep 1/2CY bucket 

10 deep 1 CY bucket 
5 20 
510 

1055 
1080 

15 75 
15 90 

1460 
1470 

12 deep 1 CY bucket 
15 deep 11/2CY bucket 

6 40 
7 75 

1345 
15 55 

19 85 
23 50 

1480 
_1520_ 
1530 
^540_ 
'1550 
_1560̂  
1570 
J580 
t i m 
OSM 
1560' 
3680 

t/ir 
1̂/40 

18 deep 21/2CY bucket 
6 wnde 6 deep 5/8 C Y bucket w/trench box 

925 
/15 

16 90 
12 30 

25 
19 45 

1̂ 

1? 
.: Ig # -

8 deep 3/4 CY bucket 

10 deep 1 CY bucket 
915 
8 70 

1585 
1615 

25 
25 

12 deep 11/2 CY bucket 
15 deep 21/2CY bucket 

985 
13 40 

1810 
22 50 

28 
36 

20 deep 3-1/2CY bucket 
24 deep 31/2CY bucket 

1/80 
22 50 

21 
33 

45 
56 50 

8 wide 12 deep 11/4 CY bucket w/lrench box 
15 deep 11/2 CY bucket 

14 05 
1/16 

23 

29 
3/ 
46 

18 deep 21/2CY bucket 
24 deep 31/2CY bucket 

20 50 
30 50 

32 50 
42 50 

53 
73 

10 wide 20 deep 3-1/2 CY bucket w/lrench box 
24 deep 31/2 C Y bucket 

31 
38 50 

43 
52 50 

74 
91 

12 wide 20 deep 3-1/2 CY bucket w/trench box 
25 deep bucket 

37 
48 50 

61 
65 50 114 

810 

1̂840 

1/21 slope 2 wide 2 deep 3/8 C Y BK 
3 deep 3/8CY bucket 

79 
1 29 

2 31 
4 03 

310 
5 30 

1 deep 3/8 C Y bucket 
6 deep 3/8 C Y bucket 

1 92 
3 54 

615 
910 

8 05 
12 65 
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G1030 Site Earthwork 

Trenching Loam & Sandy Clay COST PER L f ^ Trenching Loam & Sandy Clay 
EQUIP LABOR T O T ^ 

1860 
1880 

8 deep 1/2 C Y bucket 
10 deep 1 CY bucket 

5 50 
7 25 

14 50 
18 20 

- -SiB. 

25 6n' 
2300 
2310 

4 wide 2 deep 3/8 C Y bucket 
3 deep 3/8 C Y bucket 

1 55 
2 29 

3 84 
6 35 

ÎwP 
540; 

2320 
2340 

4 deep 1/2 C Y bucket 
6 deep 1/2 C Y bucket 

2 91 

5 90 
7 75 

13 20 
lof 
1910 

2360 
2380 

8 deep 1/2 C Y bucket 
10 deep 1 CY bucket 

10 05 
11 15 

21 50 
25 

~3r50 
35 

2400 
2430 

12 deep ICY bucket 
15 deep 11/2CY bucket 

18 65 
22 

41 
45 50 

~595fl: 
5751 

2460 
2840 

18 deep 21/2CY bucket 
6 wide 6 deep 5/8 C Y bucket w/lrench box 

36 

10 35 
58 50 
18 50 

~Tor? 
29 i 

2860 
2880 

8 deep 3/4CY bucket 
10 deep 1 CY bucket 

14 80 
15 45 

27 

30 50 
4r^ 
45 ^: 

2900 
2940 

12 deep 11/2CY bucket 
16 deep 21/2CY bucket 

1915 
30 50 

37 
53 50 84 

2980 
3020 

20 deep 31/2CY bucket 

24 deep 31/2 C Y bucket 
46 50 
66 50 

73 50 
100 

m~r 
157 

3100 

3120 

8 wide 12 deep 11/2CY bucket wAench box 
15 deep 11/2CY bucket 

23 50 
31 50 

42 
59 

65 50 
90 50 

3140 
3180 

18 deep 21/2CY bucket 
24 deep 31/2 C Y bucket 

42 
74 50 

71 50 

no 
~TlT^ 

185.^ 
3270 
3280 

10 wide 20 deep 31/2 C Y bucket w/trench box 
24 deep 31/2CY bucket 

59 50 
82 50 

89 
120 

149 , 
203 

3320 
3380 

12 wide 20 deep 31/2 C Y bucket w/trench box 
25 deep 31/2 C Y bucket wAench box 

66 
90 50 

97 
130 

153 " 
221 ' 

3500 
3520 

1 1 slope 2 wide 2 deep 3/8 C Y bucket 
3 deep 3/8 C Y bucket 

1 
1 81 

3 07 
5 75 

4 07 
7 55 

3540 
3550 

4 deep 3/8 C Y bucket 
6 deep 3/8 C Y bucket 

2 82 
3 54 

9 20 
910 

12 
12 65 

3580 
3500 

8 deep 1/2 C Y bucket 
10 deep ICY bucket 

9 25 
12 35 

24 
31 

33 50 
4350 

3800 
3820 

2 deep 3/8 C Y bucket 
4 wide 3 deep 3/8 C Y bucket 

1 78 
2 79 

4 62 
8 05 

5 40 
108,5, 

3840 
3850 

4 deep 1/2 C Y bucket 
6 deep 1/2 C Y bucket 

3 75 
8 30 

1040 
19 

1415 
27 50 

3880 
3900 

8 deep 1/2 C Y bucket 
10 deep 1 CY bucket 

14 95 
17 20 

32 
39 

47 
56 . 

3920 
3940 

12 deep 1 CY bucket 
15 deep 11/2CY bucket 

25 
36 

55 
75 50 

80 
112 

3950 
4030 

18 deep 2]y2CY bucket 
6 wide 6 deep 5/8 C Y bucket w/trench box 

50 

13 55 
94 50 
24 50 

145 
38 ^ 

4040 

4050 

8 deep 3/4 C Y bucket 
10 deep 1 CY bucket 

20 50 

22 
38 
44 50 

58 50 

65 50 

4060 

4080 

12 deep 11/2CY bucket 

20 deep 31/2 C Y bucket 
28 50 

75 50 
56 

120 

84 5U 

195 
4090 

4500 

24 deep 31/2 CY bucket 

8 wide 12 deep 11/4 C Y bucket w/trench box 
110 
32 50 

168 
51 

278 
93 50 

4550 
4500 

15 deep 11/2CY bucket 
18 deep 21/2CY bucket 

46 

64 
88 50 

111 

135 

176 

4650 
4800 

24 deep 31/2 C Y bucket 
10 wide 20 deep 3-1/2 CY bucket w/trench box 

118 
88 50 

178 
135 

296 
225 

4850 
4950 

24 deep 31/2 CY bucket 
12 wide 20 deep 3-1/2 CY bucket w/trench box 

126 
95 

188 
144 

316 
239 

4980 25 deep bucket 144 212 35rj 
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G1030 Site Earthwork 

Trenching Systems are shown on a cost 
per linear foot basis The systems include 
excavation backfill and removal of spoil 
and compaction for vanous depths and 
trench bottom widths The backfill has 
been reduced to accommodate a pipe of 
suitable diameter and bedding 

The slope for trench sides varies from 
none to 1 1 

The Expanded System Listing shows 
Trenching Systems that range from 2 to 
12' in width Depths range from 2 to 25 

-
System Components 

COST PER L F 

' l 
System Components 

QUANTITY UNIT EQUIP LABOR TOTAL 

- SYSTEM G1030 807 1310 
TRENCHING SAND 4 GRAVEL NO SLOPE 2 WIDE 2 DEEP 3/8 C Y BUCKET 

Excavation trench hyd backhoe track mtd 3/8 C Y bucket 148 BCY 28 77 105 
BackfiH-and loed^poil̂ om stockpile 118 CY 07 20 27 
Compacbon by vibrabng plate 18 wide 6 lifts 4 passes 118 ECY 03 32 35 

t Remove excess spoil BCY dump truck 2 mile roundtrip 035 CY 12 13 25 
TOTAL 50 1 42 192 

G1030 807 
1310 
320 

Trenching sand & gravel no slope 2 wide 2 deep 3/8 C Y bucket 
3 deep 3/8CY bucket 

COST PER L F 

EQUIP LABOR 

1 42 
2 43 

TOTAL 
1 92 
3 25 

4 deep 3/8 CY bucket 
6 deep 3/8 CY bucket 

93 
1 40 

2 91 
3 47 

3 84 
4 87 

1360 
8 deep 1/2 CY bucket 
10 deep ICY bucket 

1 84 
199 

4 57 
4 84 

5 40 
6 85 

1400 
1410 

4 wide 2 deep 3/8 CY bucket 
3 deep 3/8 CY bucket 

1 19 
152 

2 90 
4 35 

4 09 
6 

1420 
1430 

4 deep 1/2 CY bucket 
6 deep 1/2 CY bucket 

1 89 
3 34 

4 82 
/ 10 

6 70 
10 45 

1 

i 

45 
38̂  
3. 
66, 
% 
196 

225 
-oTt ' 

1440 
1450 

8 deep 1/2CY bucket 
10 deep 1 CY bucket 

4 91 
4 80 

10 
10 20 

14 90 
15 

1460 
_1470 
1480 

'm_ 
1530 

1550 

1560 

1570 

12 deep 1 CY bucket 
15 deep 11/2CY bucket 

6 05 
7 35 

12 75 
14 75 

18 80 
22 

18 deep 21/2CY bucket 
6 wide 6 deep 5/8 C Y bucket w/!rench box 

8 70 
6/5 

15 85 
11 60 

24 50 
18 35 

8 deep 3/4 CY bucket 
10 deep 1 C Y bucket 

15 05 
15 25 

24 

23 50 

12 deep 11/2CY bucket 
16 deep 2CY bucket 

9 35 
12 80 

17 05 
21 

26 50 

34 

20 deep 3-1/2 CY bucket 
24 deep 3-1/2CY bucket 

16 90 

2150 
25 50 
31 

42 50 
52 50 

1640 
|650_ 
1660 

8 wide 12 deep 11/2 C Y bucket w/trench box 
15 deep J1/2CY bucket 

13 20 
1605 

2150 
27 50 

34 50 

43 50 

1730 
1740 

790 

18 deep 21/2CY bucket 

24 deep 3-1/2 C Y bucket 
19 35 
29 

30 

40 
49 50 
69 

10 wide 20 deep 3-1/2CY bucketw/lienchbox 
24 deep 31/2CY bucket 
12 wide 20 deep 31/2CY bucket wAench box 
25 deep bucket 

29 
36 50 

40 
49 50 

69 
86 

-^Boo' 

35 
45 

4/60 
61 

82 50 
107 

18?0" 

1/21 slope 2 wide 2 deep 3/8CYbk 
3 deep 3/8 C Y bucket 

73 
1 21 

219 
3 83 

2 92 
5 05 

4 deep 3/8 C Y bucket 
6 deep 3/8 C Y bucket 

180 
338 

5 85 
8 70 

7 65 
12 10 
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G1030 Site Earthwork 

807 Trenching Sand & Gravel COST PER L F 5 i Trenching Sand & Gravel 
EQUIP UBOR • Hlg I860 8 deep 1/2 C Y bucket 5 35 1385 

• Hlg 
1880 10 deep 1 CY bucket 6 80 1715 "19 

__24 
5 
D 

2300 4 wide 2 deep 3/8 C Y bucket 141 3 63 

"19 
__24 

5 
D 

2310 3 deep 3/8 C Y bucket 210 6 

"19 
__24 

5 
D 

2320 4 deep 1/2 C Y bucket 2 69 7 35 
0 

JO 

—— 
29 

. 34 
56 

——S 
99 
27 

2340 5 deep 1/2 C Y bucket 5 65 12 65 

0 

JO 

—— 
29 

. 34 
56 

——S 
99 
27 

2360 8 deep 1/2 C Y bucket 9 55 20 

0 

JO 

—— 
29 

. 34 
56 

——S 
99 
27 

2380 10 deep 1 CY bucket 10 55 23 50 

0 

JO 

—— 
29 

. 34 
56 

——S 
99 
27 

2400 12 deep 1 CY bucket 17 70 39 

0 

JO 

—— 
29 

. 34 
56 

——S 
99 
27 

2430 15 deep 11/2CY bucket 20 50 43 

0 

JO 

—— 
29 

. 34 
56 

——S 
99 
27 

2460 18 deep 21/2CY bucket 34 50 64 50 

0 

JO 

—— 
29 

. 34 
56 

——S 
99 
27 2840 6 wide 5 deep 5/8 C Y bucket w/trench box 9 80 17 50 

0 

JO 

—— 
29 

. 34 
56 

——S 
99 
27 

2860 8 deep 3/4 C Y bucket 14 10 25 50 39 
2880 10 deep 1 CY bucket 14 65 28 50 43 
2900 12 deep 11/2CY bucket 1815 36 53 

80 2940 15 deep 2CY bucket 29 50 50 60 
53 
80 

2980 20 deep 31/2CY bucket 44 50 59 114 
3020 24 deep 3-1/2 C Y bucket 63 50 94 50 158 
3100 8 wide 12 deep 11/4 C Y-bucket w/trench box 22 39 50 61 
3120 15 deep 11/2 CY bucket 30 55 50 85 
3140 18 deep 21/2CY bucket 40 5/ 107 
3180 24 deep 31/2 C Y bucket 71 103 174 
3270 10 wide 20 deep 31/2 CY bucket w/trench box 56 60 83 50 140 
3280 24 deep 31/2 C Y bucket 78 50 113 192 
3370 12 wide 20 deep 31/2 CY bucket w/trench box 63 93 156, 
3380 25 deep bucket 91 50 130 222' 
3600 1 1 slope 2 wide 2 deep 3/8 CY bk 1 73 3 73 5--
3520 3 deep 3/8 C Y bucket 1 69 5 45 71 
3540 4 deep 3/8 C Y bucket 2 65 8 75 11' 
3560 6 deep 3/8 C Y bucket 3 38 8/0 12J 

3580 8 deep 1/2 C Y bucket 8 86 23 32 
3600 10 deep 1 CY bucket 11 60 29 50 41 
3800 4 wide 2 deep 3/8 C Y bucket 1 52 4 36 5 

3820 3 deep 3/8 C Y bucket 2 58 /55 10, 

3840 4 deep 1/2 C Y bucket 347 9 90 13 

3850 5 deep 1/2 C Y bucket 7 95 18 20 26 

3880 8 deep 1/2 C Y bucket 14 20 30 50 44' 

3900 10 deep 1 CY bucket 16 30 36 50 53 

3920 12 deep ICY bucket 23 50 52 75' 

3940 15 deep 11/2 CY bucket 34 /I 50 106. 

3950 18 deep 21/2 CY bucket 47 89 136 

4030 6 wide 6 deep 5/8 C Y bucket w/trench box 12 85 23 60 35' 

4040 8 deep 3/4 C Y bucket 1955 35 55' 

4050 10 deep 1 CY bucket 21 42 53 

4050 12 deep 11/2 CY bucket 27 53 80 

4070 16 deep 2CY bucket 45 50 /9 50 125 

4080 20 deep 31/2 C Y bucket 72 112 TsT 
4090 24 deep 31/2 C Y bucket 105 158 263 

4500 8 wide 12 deep 11/2 C Y bucket w/trench box 31 57 50 8r5 

4550 15 deep 11/2 CY bucket 43 60 83 60 127 

4600 18 deep 21/2CY bucket 50 50 104 155 

4650 24 deep 31/2CY bucket 113 157 280 

4800 10 wide 20 deep 31/2 C Y bucket w/trench box 84 127 211 

4850 24 deep 31/2 C Y bucket 121 175 297 

4950 12 wide 20 deep 31/2CY bucket wAench box 90 134 224 

4980 25 deep bucket 137 199 335 
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O1030 Site Earthwork 

.: a 

The Pipe Bedding System is shown for 
vanous pipe diameters Compacted bank 
sand IS used for pipe bedding and to fill 
12 over the pipe No backfill is included 
Various side slopes are shown to 
accommodate different soil conditions Pipe 
sizes vary from 6 to 84 diameter 

1̂ 
'I 1 g. 

1̂ 

System Components 

SYSTEM G1030 815 1440 
PIPE BEDDING SIDE SLOPE 0 TO 1 1 WIDE PIPE SIZE 6 DIAMETER 

Borrow bank sand 2 mile haul machine spread 
Compaction vibrabng plate 

COST PER L F 

QUANTITY UNIT MAT INST TOTAL 

06/ CY /4 42 116 
06/ CY 14 14 

TOTAL /4 56 130 

G1030 815 Pipe Bedding 
COST PER L F 

G1030 815 Pipe Bedding 
MAT INST TOTAL 

_1440 Pipe bedding side slope 0 to 1 1 wide pipe size 6 diameter 74 56 1 30 
'l460 2 wide pipe size 8 diameter 163 1 22 285 

J480 Pipe size 10" diameter 167 1 26 2 93 
1500 Pipe size 12 diameter 1 72 1 28 3 

1.1520 3 wide pipe size 14 diameter 2 83 211 4 94 
"1540 Pipe size 15 diameter 2 86 214 5 

iO Pipe size 16 diameter 2 89 2 15 5 05 

M Pipe size 18 diameter 2 96 2 22 518 

P 4 wide pipe size 20* diameter 4 27 3 20 7 47 
1520 Pipe size 21 diameter 4 31 3 23 7 54 
1540 Pipe size 24 diameter 442 3 32 7/4 
1660 Pipe size 30" diameter 4 52 3 39 7 91 
1680 6 wide pipe size 32 diameter 7 90 5 90 1380 
1/00 Pipe size 35 diameter 8)0 510 14 20 

il720 7 wide pipe size 48 diameter 10 55 7 90 1845 
-1740 8 wide pipe size 60" diameter 13 20 9 86 23 05 
1760 10 wide pipe size 72 diameter 19 05 14 25 33 30 

tl780 12 wide pipe size 84 diameter 26 1935 45 35 
<2140 Side slope 1/2 to I 1 wide pipe size 5 diameter 1 55 1 17 2 72 
-2150 2 wide pipe size 8 diameter 2 57 1 93 4 50 
,'2180 Pipe size 10 diameter 2 79 2 09 4 88 
"2200 Pipe size 12 diameter 2 98 2 23 5 21 
2220 3 wide pipe size 14 diameter 4 28 321 7 49 

i2240 Pipe size 15 diameter 4 39 3 29 7 68 
i250 Pipe size 16 diameter 4 52 3 39 7 91 
,2280 Pipe size 18 diameter 4/9 3 59 838 
2300 4 wide pipe size 20" diameter 5 30 4 74 1104 
2320 Pipe size 21 diameter 6 45 4 85 1130 
2̂340 Pipe size 24 diameter 5 95 5 20 1215 

rt360 Pipe size 30 diameter /80 5 80 13 60 
2̂380 6 wide pipe size 32 diameter 11 45 8 60 2005 

^400 Pipe size 36 diameter 12 25 915 2140 

12420 / wide pipe size 48 diameter 16/6 12 55 29 30 
to 8 wide pipe size 60 diameter 22 16 35 3835 

10 wide pipe size 72 diameter 30 50 23 53 50 
12 wide pipe size 84 diameter 40 50 30 50 71 

26?0 Side slope 1 to 1 1 wide pipe size 6 diameter 2 37 1 77 4 14 
2 wide pipe size 8 diameter 3 55 2 55 621 

1 f 

f 

•3 8 

J ft 

l i 
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G1030 Site Earthwork 

G1030 815 
2660 
2680 

Pipe Bedding 
Pipe size 10" diameter 
Pipe size 12 diameter 

COST PER L F 
MAT 

3 89 
4 28 

INST 

2 92 
3 21 

I46f 

19 2f 
~ ~ 2 5 t 

28 50' 
T020' 
5350. 
735? 
97 

2700 
2720 

3 wide pipe size 14 diameter 
Pipe size 15 diameter 

5 75 
5 95 

4 30 
4 43 

2740 
2760 

Pipe size 15 diameter 
Pipe size 18 diameter 

615 
6 50 

4 61 
4 95 

2780 
2800 

4 wide pipe size 20 diameter 
Pipe size 21 diameter 

8 35 
860 

6 25 
6 45 

2820 
2840 

Pipe size 24 diameter 
Pipe size 30 diameter 

9 40 
11 

7 05 
8 25 

2860 
2880 

6 wide pipe size 32 diameter 
Pipe size 35 diameter 

15 
16 35 

11 25 
12 25 

2900 
2920 

7 wide pipe size 48 diameter 
8 wide pipe size 60' diameter 

23 
30 50 

17 20 
23 

2940 
2960 

10 wide pipe size 72 diameter 
] 2 wide pipe size 84 diameter 

42 
55 50 

31 50 
41 50 

rs 
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G3030 Storm Sewer 

( 

The Manhole and Catch Basin System 
includes excavation with a backhoe a 
formed concrete footing frame and cover 
cast iron steps and compacted backfill 

The Expanded System Listing shiows 
manholes that have a 4 5' and 6 inside 
diameter riser Depths range from 4 to 14 
Construction material shown is either 
concrete concrete block precast concrete 
or bnck 

Manhole Catch Basin 

System Components 
COST PER EACH 

System Components 
QUANTITY UNIT MAT INST 

SYSTEM G303G 210 1920 
MANHOLE/CATCH BASIN BRICK A 1D RISER 4 DEEP V 

Excavation hydraulic backhoe 3/8 C Y bucket 14815 CY 9718 97 li' 
Trim sides and bottom of excavation 64 000 Sf 51 20 5120'; 
forms in place manhole base 4 uses 20000 SFCA 14 87 101 . 
Reinforcing in place footings S4 to il 019 Ton 18 53 20 43 38 9&-
Concrete 3000 psi 925 CY 101 75 101 75 ' 
Place and vibrate concrete footing direct chute 925 CY 40 23 4023 
Catch basin or MH brick 4 ID 4 deep 1000 Ea 436 850 1 285 -

^ Catch basin or MH steps heavy galvanized cast iion 1 000 Ea 14 25 11 90 2515 ] 
W Catch basin or MH Irame and cover 1 000 [a 229 195 50 424 50 , 

Fill granular 12 964 CY 206 62 20662 , 
Backfill spread with wheeled front end loader 12 954 CY 26 56 26 56 
Air tamp add 12 954 CY 96 38 96 38 

TOTAL 1 01915 1 476 38 2495 51 

5860 

,5880 

5900" 

3920 

6000 

6020 

6040 

6060 

6080 

6100 

622C 
"6241 

526 
"628 
63C 

F 

fv--

S|5> 

G3030 210 JVianholes & Cakh Basins COST PER EACH 
G3030 210 JVianholes & Cakh Basins 

MAT INST TOTAL 

1920 Manhole/catch basin brick 4 10 nser 4 deep 1 025 1 475 2 500 

1940 6 deep 1 400 2075 3 475 

1950 8 deep 1 825 2 825 4 650 

1980 10 deep 2 325 3450 5 775 

3O0O 12 deep 3025 3 800 6 825 

3020 14 deep 3800 5 275 9075 

3200 Block 4 ID riser 4 deep 960 1175 2135 

3220 6 deep 1 275 1 700 2 975 

3240 8 deep 1675 2 350 4 025 

3260 10 deep 1975 2 875 4 860 

3280 12 deep 2 475 3 650 

330O 14 deep 3 050 4 450 7 500 

4520 Concrete cast-inplace 4 ID riser 4 deep 1150 2 050 3 200 

4640 6 deep 1 600 2 725 4 325 

4660 8 deep 2 225 3 975 6 200 

4680 10 deep 2 575 4 925 7 500 

4700 12 deep 3 300 6100 9 400 

4720 14 deep 4 026 7 300 11 325 

5620 Concrete precast 4 ID riser 4 deep 1 325 1075 •"T400' 

5840 6 deep 1 725 1 450 31/5 

442 
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5/8 C Y capacity 

3/4 C Y capacity 
I CY capacity 

11/2 CY capacity 

2 C Y capacity 
21/2CY capacity 

31/2 C Y capacity 

Attachments 
Bucket thumbs 

Grapples 

Gradalltype tmck mounted 3 ton© 15 radius 5/8 CY 
1 C Y capacity 

Badiboeloader 40 to 45 H P 5/8 C Y capacity 

45HP to 60HP 3/4 CY capacity 

80HP 11/4CY capacity 

112HP 11/2CY capacity 

Attachments 
Compactor 200001b 

Hydraulic hammer 750 HIbs 

Hydraulic hammer 1200ft-lbs 

Brush chipper gas engine 6 cutler head 35 H P 

12 cutter head 130 HP 
16 cutter head 165 HP 

Bucket clamshell general purpose 3/8 C Y 

1/2 CY 

3/4 CY 
1 CY 

11/2CY 

2CY 
Bucket dragline medium duty 1/2 C Y 

3/4 CY 
1 CY 

11/2 C Y 
2CY 
3CY 

Compactor manually guided 2-drum vibratory smooth roller / 5 H P 

Rammer compactor gas 1000 Ib blow 

Vibratory plate gas 18 plate 3000 lb blow 

21 plate 5000 Ib blow 
Curb builder/extruder HHP gas single screw 

Double screw 
Disc harrow attachment for tractor 

Extractor piling see lines 2500 to 2/50 

Feller buncher sheanng & accumulating trees 100HP 

Grader sell-propelled 25 000 Ib 

300001b 

400001b 

55 000 Ib 
Hammer pavement demo hyd gas sell-prop 1000 to 12501b 

Diesel 1300 to 1500 lb 
I dnving hammer steam or air 4150 ft Ib @ 225 BPM 

8/50 ft-J) ©145 BPM 
15 000 Mb ©60 BPM 
24 450 fLlb ©111 BPM 

Leads 20 long lor pile driving hammers up to 20 000 It -lb 
30 long tor hammers over 20 OOP ft -lb 



01 54 33 I Equipment Rental 
UNIT 

HOURLY 
OPER 
COST 

RENT 
PER 
DAY 

RENT 
PER 

WEEK 
PER 

MONTH 

CREW 
EOUIPMENT 
COST/Dfly 

2350 

2400 
2150 
2500 
2550 

2500 
2700 

2750 

2800 

2850 

2900 

3000 

3050 

3)00 

3150 

3170 

3200 

3250 

3300 

3320 

3350 

3400 

3410 

3420 

3450 
3500 

3550 
3600 
3640 

3550 
3700 

3710 

3720 

3860 

3860 

3870 

3880 

3890 

3910 

3960 

4110 

4150 

4200 

4260 

4310 

4360 

4370 

4380 

4400 

4450 
4510 

4530 

4560 

4610 

4620 
4550 

Diesel type hammer 22 40011-lb 

41 300 fl-lb 
R015433 

10 

141 000 ft-lb 
Vib elec hammer/extractor 200 KW diesel generator 34 H P 

80 HP 
150 HP 

Extractor steam or air 700 ft -lb 

1000 ft-lb 

Log chipper up to 22 diam 500 H P 

Logger lor skidding & stacking logs 150 H P 

Rake spring tooth with tractor 
Roller vibratory tandem smooth drum 20 H P 

35 HP 
Towed type vibratory compactor smooth drum 50 H P 

Sheepsloot 50 H P 

Landfill compactor 220 HP 

Pneumatic tire roller 80HP 

120 HP 
Sheepsfoot vibratory roller 200 H P 

340 HP 
Smooth drum vibratory roller 75 H P 

125 HP 
Rotary mower brush 50* with tractor 

Rototiller 5 HP walk-behind 
Scrapers towed type 9 to 12 C Y capacity 

12 to 17 CY capacity 
Scrapers self-propelled 4x4 drwe 2 engine 14 CY capacity 

2 engine 24 C Y capacity 
32 44 CY capacity 

Sellloading 11 CY capacity 

22 C Y capacity 
Screening plant 110 HP w/ 5 x 10 screen 

5x15 screen 

Stiovels see Cranes division 01590600 
Shovel/backhoe bucket 1/2 C Y 

3/4 CY 

1 CY 

11/2CY 

3CY 

Stump chipper 18 deep 30 HP 

Tractor crawler with bulldozer torque converter tfiesel 80 H P 

105 HP 

140 HP 

200 HP 

300 HP 

410HP 

500 HP 

70OHP 

Loader crawler torque conv diesel 11/2 C Y 80 H P 

] l /2tDl3/4CY 95HP 

13/4to21/4CY 130HP 

21/2to 31/4 CY 190 HP 

31/2to5CY 2/5HP 
Tractor loader wheel torque conv 4x4 1 to 11/4 C Y 65 H P 

l l /2 to l3/4CY 80HP 

13/4to2CY lOOHP 

Ea 24 85 

31 40 
47 65 
3880 
69 40 
130 95 

15 40 
17 50 
37 90 
42 80 
1069 

6 65 
925 
2120 
22 20 

65 95 
1310 
2000 

5390 

7610 
1955 
25 60 
14 45 
209 

Ea 

5 95 
6 55 

11305 
157 55 

184 65 
49 30 
93 80 
30 60 
32 70 

200 
2 05 
215 
2 30 
2 60 
7 60 
20 55 
2880 
34 55 

52 85 
57 65 
9040 

120 70 

17900 

18 90 

22 20 
29 90 
42 80 

69 85 
13 30 

17 35 
19 70 

630 

685 

1895 
2 050 

5 675 
6150 

1 175 
650 

3 525 
1975 

10600 
5 925 

965 
1875 

2895 
5 550 

8 575 
17 000 

480 
500 

1440 
1 795 

4 325 
5 375 

450 
875 

1350 
2 520 

4 050 
7 850 

225 

128 

678 

385 
2025 

1150 
242 
335 

725 
1010 

2175 
3 025 

365 

1 275 

1 100 

3 805 
3 300 

11400 
340 
510 

1015 
1825 

3 050 
5 475 

950 
I 400 

2875 
4 235 

8 525 

12 700 
525 
650 

1570 
1945 

4 700 
5 825 

248 
6250 

745 2 225 
555 

170 
185 

510 
555 

1525 
1675 

1 625 
2 625 

4 890 
7845 

14 700 
23 500 

3175 
890 

9 495 
2 555 

28 500 
80OO 

1 875 
405 

56i0 
1210 

16 800 
3 625 

505 1 520 4 550 

58 50 
56 50 

175 
200 

525 
500 

75 
88 50 

225 
265 

575 

795 
123 
160 

370 1 100 
1450 

350 

505 

1075 
1510 

3225 
4 525 

645 

1075 
1940 

3 240 

5825 

9725 
1 400 

1825 

4 235 
5 470 

12 700 

15400 
2 450 

3 750 

7 320 

11250 
22000 

3380O 
345 

435 

1030 

1305 
3100 
3925 

660 
920 

1980 

2 755 

5950 

B275 
12/5 
200 

3815 
600 

11400 

273 
315 

820 
940 

2 450 
2 825 

397 60 
1289 

307 80 
525 
1006 
1456 

47040 
59380 
264 60 
54 30 
14960 
16340 
1 882 
2829 
3376 
927 40 
1872 
485 80 
565 60 

51 
56 40 

62 20 
71 40 
94 80 
156 80 
37940 

532 40 
664 40 

1071 

1388 

1817 
2 430 
3682 

357 20 
43860 

635 20 

893 40 

1 242 
225 40 
302 80 
345 60 

450 
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UNIT 

HOURLY 
OPER 
COST 

RENT 
PER 
DAY 

RENT 
PER 

WEEK 

RENT 
PER 

MONTH 

CREW 
EIDUIPMENT 
COST/DAY 

'O 

i 
4710 

4730 

21/2to31/2CY I30HP 

3to4-l/2CY I70HP 
R015433 

10 
21 55 

28 00 

355 

520 

1070 

1560 
3 200 

4 575 
385 40 
536 

2C 'O 

i 4750 
4810 

5-1/4 to 53/4 CY 2/0 HP 
7to8CY 375 HP 

45 35 
77 35 

775 
1450 

2 320 
4 340 

6950 
13 000 

825 80 
1487 

2C 'O 

i 
4870 

4880 

121/2CY 690HP 
Wheeled skid steer 10 CF 30 HP gas 

105 25 

7 50 

2 225 

130 

6 655 

390 
20 000 

1175 
2181 

138 

2C 'O 

i 
4890 
4891 

ICY 78HP diesel 

Attachments for all skid steer loaders 
' 14 05 223 570 2 000 246 40 

2C 'O 

i 

4892 

4893 

Auger 

Backhoe 

E a 52 

69 

87 

116 

261 

347 
785 

1050 
56 35 
74 90 

'O 

i 

4894 

4895 

Broom 

Forks 
71 

24 
118 
40 50 

355 
121 

1075 

365 
76 70 

2510 

'O 

i 

4896 

4897 

Grapple 

Concrete hammer 

58 

102 

97 50 

170 

292 

511 
875 

1525 
53 05 

11035 

'O 

i 

4898 

4899 

Tree spade 
Trencher 

76 

89 

127 

148 

381 

443 
1150 

1325 
82 30 

95 70 

'O 

i 

4900 

4910 

Trencher chain boom type gas operaior walking 12 HP 

Operatornding 40HP 

3 55 

11 15 

46 50 

258 

140 

775 

420 

2 325 
5640 

244 20 

'O 

i 

5000 

5100 
Wheel type diesel 4 deep 12-wide l ^ j t ^ J - M ^ 

Diesel 6 deep 20 wide " ^ ^ / j s 

61 55 

73 90 
790 

1 850 

2 375 
5 550 

7125 
16 700 

967 40 
1701 

'O 

i 

5150 

52O0 

Chain type diesel 5 deep 8 wide v S ) ^ \ 
Diesel 8 deep 16 wide 

27 45 

70 75 

575 
1950 

1725 
5 850 

5175 

17 600 
564 60 

1 735 

'O 

i 

5210 

5250 

Tree spade self propelled 
Tmck dump 2-axle 12 ton SCYpayload 220 HP 

13 30 

22 95 

267 

208 

800 
625 

2 400 

1875 
266 40 
308 50 

'O 

i 

5300 
5350 

Three axle dump 16 ton 12CYpaytoad 400 HP 
Dump trailer only rear dump 16-1/2 CY _ 

40 35 
4 50 

300 
125 

900 
375 

2 700 
1 125 

502 80 
111 

5400 

5450 Flatbed single axle 11/2 ton rabng ^^^^m.^ 

4 85 
17 55 

142 

63 50 

425 
190 

1275 
570 

123 80 
179 20 

5500 
5550 

3 ton rabng ^ 3 = « i \ ^ -yj-^ 

Off highway rear dump 25 ton capacity 

21 25 
52 25 

90 
1075 

270 
3 240 

810 

9 725 

224 

1066 

5500 
5610 

35 ton capacity 

50 ton capacity 

5315 

69 20 

1 100 

1450 

3 320 

4 360 
9 950 

13100 
1089 
1426 

5620 
5630 

65 ton capacity 
100 ton capacity 

74 25 

95 45 

1 550 

1975 

4 615 
5 950 

13 800 

17 900 

1517 

1956 

6000 Vibratory plow 25 H P walking ^ r 6 20 60 180 540 85 60 

40 0010 

0150 

GENERAL EQUIPMENT RENTAL without operators 

Aenal lift scissor type to 15 high 1000 Ib cap elecb'ic 
R015433 

10 Ea 2 60 55 165 495 53 80 

40 

0150 

0170 
To 25 high 2000 lb capacity 

Telescoping boom to 40 high 500 Ib capacity gas 

3 05 

16 75 

80 

310 

240 

925 

720 

2 775 
72 40 

319 

40 

0180 

0190 
To 45 high 500 Ib capacity 

To 60 high 500 Ib capacity 

17 70 

1980 

350 

475 

1075 

I 420 

3 225 

4 250 

355 60 

442 40 

40 

0195 
0196 

Air compressor portable 6 5 CFM electric 

Gasoline 

44 

73 

12 

18 

36 
54 

108 

162 

10 70 

16 55 

40 

02OO 

0300 

Air compressor portable gas engine 60 C F M 

160 CFM 

1155 

13 45 

46 50 

50 

140 

150 

420 

450 

120 40 

137 50 

40 

0400 

0500 
Diesel engine rotary screw 250 C FM 

365 CFM 

1285 

17 35 

9850 

122 

295 

355 

885 

1100 

161 80 

211 80 

40 

0550 

0600 
450CFM 

600CFM 

2200 

38 55 

152 

213 

455 

540 

1375 

1925 

257 

436 40 

40 

0700 

0800 
750 CFM 

For silenced models small sizes add 

38 70 

3% 

222 

5% 

565 

5% 

2 000 

5% 

442 60 

40 

0900 
0920 

Large sizes add 
Air tools and accessories 

5% 7% 7% 7% 

40 

0930 
0940 

Breaker pavement 50 Ib 

801b V 

Ea 40 
40 

9 
9 35 

27 

28 
81 
84 

8 60 
8 80 

40 

1 

I 'I 

r 
l & 40 

i t 

m 

If. 

sc 

i 

•if 

1"- 31 
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City cost litq^xfs 

ow to Use the 
ity Cost Indexes 

1 

1̂ 

What you should know before you begin 
RSJVSeans City Cost Indexes (CCI) are an extremely useful tool to use 
when you want to compare costs from ory to crty and region to region 

This pubLcation contains average construcuon cost indexes for 316 U S 
and Canadian cities covenng over 930 thiee digit zip code locations as 
listed directly under each city 

Keep in mmd that a City Cost Index number is a percentage ratio of a 
specific city s cost (o the national average cost of the same item at a 
stated time penod 

In othei words these index figures represent relative construction 
factors (or, if you prefer, multipliers) for TVlatenaJ and Installation costs, 
as well^s-thejweighted average for Total Ln Place costs for each CSl 
MasterFormat division Installation costs mclude both labor and 
equipment rental costs When estimatmg equipment rental rates only 
for a specific location use 01543 CONTRACTOR EQUIPTVIENT mdex 

The 30 City Average bdex is the average of 30 major U S cities and 
serves as a National Average 

Index figures for both matenal and mstallation are based on the 
30 ma)or city average of 100 and represent the cost relationship as of 
July 1, 2006 The mdex for each division is computed from 
representative matenal and labor quantities lor that division The 
weighted average for each city is a weighted total of the components 
bsted above it but does not mclude relative productivity between trades 
or cities 

As changes occur m local matenal pnces labor rates and equipment 
rental rates, the impact of these changes should be accurately measured 
by the change m the City Cost Index lor each particular city (as 
compared to the 30 City Average) 

Therefore, if you know (or have estimated) buJdmg costs in one city 
today you can easily convert those costs to expected building costs 
in another city 

In addition by using the Histoncal Cost Index you can easily 
convert National Average buildmg costs at a particular tune to the 
approximate buildmg costs for some other time The City Cost 
Lndexes can then be appLed to calculate the costs for a 
particular city 

Quick Calculations 
Location Adjustment Using the City Cost Indexes 

Index for City A 

Index for City B 
X Cost m City B = Cost m City A 

Tune Adjustment for tbe National Average 
Using the Historical Cost Index 

Index for Year A 

Index for Year B 
• X Cost m Year B = Cost m Year A 

Adjustment from the National Average 

Index for City A 

Smce each of the other RSMeans publications contams many 
different items, any one item multiphed by the particular city index ^ 
may give mcoriect results However the larger the number of items ' 
compiled, the closer the results should be to actual costs for that 
particular city 

The City Cost Indexes for Canadian cities are calculated using 
Canadian matenal and equipment pnces and labor rates m Canadian 
dollars Therefore, mdexes lor Canadian ciues can be used to conven 
U S National Average pnces to local costs m Canadian dollars 

How to use this section 
] Compare costs from city to city 

In usmg the RSMeans Indexes, remember that an mdex number is 
net-a-lixed number but a ratio It s a percentage ratio of a buildrng 
component s cost at any stated time to the National Average cost of 
that same component at the same tune penod Put m the form of 
an equation 

Specific City Cost 

National Average Cost 
• X 100 = City Index Number 

Therefore when malung cost comparisons between cities do not 
subtract one city s mdex number from the mdex numbei of another city 
and read tbe result as a percentage difference Instead divide one citys" 
index number by that of the other city The resultmg number may then 
be used as a multipher to calculate cost dillerences from city to city 

The formula used to find cost differences between cities for the purpose 
of comparison is as follows 

City A Index ^ ^^^^ ^ ^^^^ (Known) = City A Cost [Unluiown] 
City B Index 

In addition you can use RSMeans CCI to calculate and compare costs 
division by division between cities usmg the same basic formula 
(Just be sure that you re companng similar divisions j 

2 Compare a specific otys construction costs with the 
National Average 

When you re studymg construction location feasibihty, it's advisable to 
compare a prospective project s cost mdex with an mdex of the Nationa 
Average cost 

For example divide the weighted average mdex of construction costs ol 
a specific city by that of the 30 City Average wbch = 100 

City bdex , , , , , 
= % or National Average 

100 ^ 
As a result, you get a ratio that mdicates the lelanve cost of 
construction m that city m companson with the National Average 

3 Convert U S National Average to actual costs m Canadian City 

Index for Canadian City 

100 
X Nationa] Average Cost = 

Cost m Canadian City m $ CAN 

100 
X National Average Cost = Cost m City A 

A90 



TEXAS 

DIVISION BEAUMONT CORPUS CHRISTl DAOAS nPASO FORT WORTH HOUSfnS^ 
MAT INST TOTAL MAT INST TOIAL MAT INST TOIAL MAT INST TOTAL MAT INST TOTAL MAT INST" 

015433 COrnRACTOREQUlPMEm 88 4 88 4 954 954 9a4 9B.4 873 87 3 87 3 87J 95r 
0241 31 34 SriE I INFRASraUCTURE DEMOLmoN 99 7 85 2 896 125 7 805 94 2 1233 864 97 6 1007 845 894 1024 85 3 905 125 8 84 r 

0310 Conocte fam\g i Accessones 105 4 495 57 3 980 363 449 950 560 614 97 3 444 517 935 55 2 605 94 4 64 r 
03?0 Concrele Ranlorcni 991 408 710 84 1 463 659 973 iZ9 759 940 451 704 940 528 741 10)0 602 iffljj 

0330 Castivflaa Ctmcrete 92 3 515 77 2 1006 434 794 931 532 784 870 390 69 3 954 49 0 782 952 6B7 
03 CONCRETE 919 494 72 3 88J 426 67 2 885 560 73 5 86 3 43 5 66 5 902 53 3 732 914 66 5~ 
04 MASOr̂ RV 1015 581 75i 799 502 622 1016 586 759 96 6 479 67 5 94 2 58 5 729 96 5 609" 
05 METALS 1056 628 93.1 980 751 914 983 804 935 1005 602 888 97 4 66 8 885 1103 879 
06 WOOD PLASTICS I COMPOStTES 1128 499 789 1129 357 71J 971 564 752 100 3 47 2 717 1008 66 3 769 97 9 64 4 
07 THERMAL i MOISTURE PROTECTION 104 7 567 860 95 2 45 3 758 942 6iB 819 95 7 538 794 1002 519 814 97 6 641 TVJi 

Bl? 
08 OPENINGS 95 3 458 831 107 5 37 2 902 104 3 523 915 928 42 7 804 869 52 2 783 1050 632 

"l-J 

mt 
09?0 Plasler i Gypsum Board 963 492 673 94 3 344 57 4 909 558 692 864 464 617 873 55 8 678 94 7 639 

"l-J 

mt 0950 0980 Ceines & Acousbc Treatmenl 1009 492 69 2 877 344 550 941 558 706 89 2 464 62 9 917 55 8 696 1014 639 

"l-J 

mt 
0960 Fkionng 1120 730 1014 1089 448 914 999 54 9 87 6 1134 64 3 1001 1471 43 9 1191 991 605 

"l-J 

mt 
0990 HUI rnshes i PaiitneA^sing 94 0 479 663 1067 557 761 ]006 553 734 969 341 592 982 507 696 1017 598 rfi' 

«l.i 
09 RNISHES 95 5 535 73 5 979 392 67 2 969 554 75 2 96 4 47 4 707 107 5 52 5 787 1000 627 

rfi' 

«l.i COVERS DIV5 10 14 25 28 41 43 44 1000 781 95 5 1000 753 94 9 lOOO 794 958 1000 65 7 930 1000 79 0 957 1000 831 96 S 
21 22 23 nRE PROTicnor< PLUMBING & HVAC 1000 615 842 99J 422 762 998 65 3 856 1000 36 2 738 1000 64 6 814 1000 697 tu 

26 27 3370 ElECTRJCAl, COMMUNICATIONS i VWL 938 669 806 984 515 754 972 712 844 951 534 74 6 97 2 621 799 95 8 682 
Mr2004 WEIGtflED AVERAGE 988 m 826 983 509 780 988 65 8 84 6 96 6 502 76 8 97 3 59 9 813 1011 700 

TEXAS 

DIVISION LAREDO LUBBOCK ODESSA SAN ANTONIO WACO VflCHnAFA 
MAT INST TOTAL MAT - INST --TOTAL- -MAT INST lUIAL IWAT msT TOTAL MAT INST -TOTAL-i -MAT INST 

015433 COfTRACTOR EQUPHEm 867 867 97 6 97 6 B7J 87 3 896 89 6 87 3 873 87 3 873 
0241 31 34 SITE I INFHASTRUCniRE, DEMOUTION 910 850 868 132.0 831 979 1024 853 905 907 900 902 1010 85 3 901 1018 850 SOT 

0310 CoreielE f cfinng t AccEssones 92 5 366 443 97 2 393 47 3 978 37 3 45 7 92 5 552 60 4 98 5 38 8 471 985 404 48̂5 
723 0320 Concrtle Ranlorcing B4 8 463 663 953 483 72.6 94 0 482 719 906 497 709 94 0 47 7 717 94 0 489 
48̂5 
723 

0330 Casl-nflacE Concrele 77 5 595 708 932 460 758 931 42.1 74 2 750 67 4 72 8 840 505 716 89 7 456 'S* 
03 CONCRETE 786 473 642 884 453 685 893 4i2 676 788 590 69 7 B48 45 6 667 877 449 67.S 
04 MASONRY 87 5 497 649 97 8 460 668 985 462 67 2 87 3 603 71 2 95 2 55 2 713 957 58 2 7p 

931 05 MHALS 99 4 613 883 104 4 785 96 9 1001 636 89 5 1001 664 903 1006 64 0 900 1006 65 7 
7p 
931 

06 WOOD RUSTICS ( COMPOSITES 94 5 355 62 7 1008 394 678 1007 374 666 94 5 536 72 5 1069 34 7 680 1069 39 3 705 

07 THERMAL S. MOISRIRE PROTECTION 915 502 754 904 479 738 990 434 77 3 915 636 806 995 47 4 792 995 52 3 811 

08 OPENINGS 1007 378 852 104 2 403 884 928 389 795 102 6 536 90 6 869 361 74 4 869 419 76l 

0920 Plaster & Gypsun BoanI 916 344 563 884 383 575 880 363 561 916 52.9 67 7 880 33 6 544 880 383 573 

0950 0980 Ceilings i Acoustic IreatmEnt 87 7 34 4 550 935 383 59 6 917 363 577 87 7 529 663 917 33 6 561 917 383 589 

0960 rioonig 93 3 448 SOI 1051 37? 866 1134 368 926 933 665 866 1471 34 I 1164 1484 773 1290 

0990 Wal Finishes 1 Paintng/Coalmg 936 52.1 687 1084 319 62.4 969 319 57 8 93 6 521 687 982 32 9 589 1019 521 720 

09 FINISHES 905 317 634 997 372 663 97 4 353 652 905 56 3 72.6 1076 35 9 700 1082 480 767 

C0VEH5 DIVS 10 14 25 28 41 43 44 1000 729 94 5 1000 74 3 94 7 1000 64 9 928 1000 791 95 7 1000 76 5 952 1000 657 93 C 

21 22 23 FIRE PROTECTION aiMlBING t HVAC 998 380 74 4 996 47 6 783 1001 34 6 732 99 B 671 86 4 1001 55 3 617 1001 47 4 78 

26 27 3370 ELECTRICAL, COMMUNICATIONS k tlTlL 1001 64 8 82.8 95 5 42.3 694 971 394 688 1006 648 830 971 74 0 857 993 614 6b 

Mr2004 WEIGHTED AVERAGE 954 517 767 996 512 789 97 5 453 754 95 7 650 82.6 97 2 56 8 799 979 555 791 

UT VERK ONT 

DIVISION LOGAN OGDEN PROVO SALT LAKE CITY BURUNGTON RintAND 

MAT INST TOTAL MAT msT TOTAL MAT INST TOTAL MAT INST TOTAL MAT INST TOTAL MAT INST TOTA 

015433 CONIRACTOR EQUIPMEtJT 1002 1002 1002 1002 990 990 1002 1002 1006 1006 1006 1001 

0241 31 34 SITE I INFRASTRUCTURE, DEMOLmON 892 992 96 2 779 99 2 928 858 97 3 938 77 7 992 917 77 3 97 8 916 772 97 8 911 

0310 Caiciele Fanning i Accessones 10Z5 571 634 1025 571 634 103J 57 3 637 102.3 57 3 635 952 57 5 617 98.9 581 631 

0320 Concrele Reinlarang 1033 72.1 883 1030 72.1 BBl 1118 72 2 92.7 105 4 722 89 4 1020 84 1 934 1020 841 93 

0330 Cast-«)flacE Concrete 919 720 84 5 93 3 720 854 92.0 720 846 1020 720 909 955 1105 1010 861 1107 96 

03 CONCRETE 1118 655 905 1015 655 843 1117 656 904 1212 656 956 1059 BIO 944 1024 814 91 

04 MASONRY 1)44 601 819 1079 60) 793 1197 601 840 122] 601 850 104 7 55 7 754 855 55 7 67 

05 METALS 1016 725 932 1021 725 935 999 726 92.0 1065 726 967 94 9 78 6 902 934 79 2 89 

06 WOOD RUSTICS i COMPOSflES 85 7 541 686 857 541 686 871 541 693 87 5 541 69 5 94 7 57 9 74 9 1004 57 9 77 

07 THERMAL ( MOISTURE PROTECTION 97 7 658 853 964 658 84i 996 658 864 997 658 865 990 560 822 990 648 85 

08 OPENINGS 886 557 805 886 557 805 926 557 83 5 904 557 819 1053 57 5 93 5 1053 57 5 93 

0920 Plaster i Gypsum Board 799 527 631 799 527 631 803 52.7 633 812 52 7 64 0 104 7 56 0 74 7 1037 56 0 74 

0950 0980 CeTings & Acoustic Irealment 1064 527 734 1064 527 734 1064 527 734 1007 527 712 894 550 619 902 560 69 

0960 Floonng 1059 55) 92.1 103 6 551 904 1067 551 927 104 8 551 913 965 637 876 963 63 7 87 

0990 W Fynsbes I PaintngAijatiig 988 449 664 986 449 664 988 633 77 4 1013 633 785 916 37 2 589 916 37 2 58 

09 FINISHES 1003 54 7 76 4 965 547 756 1011 567 77 9 986 56 7 767 973 558 756 972 558 75 

COVERS DIVS 10 14 25 28 41 43 44 1000 647 92.8 1000 64 7 92.8 1000 64 7 928 1000 647 92 8 1000 83 6 %6 1000 836 96 

21 22 23 FIRE PROTECTION PLUMBING & HVAC 999 674 86 5 999 674 86 5 999 674 86 5 1000 674 866 1000 65 6 859 1001 65 6 86 

26 27 3370 ELECTRICAL, COMMUNICATIONS IUTIL 927 687 809 930 687 811 93 3 717 817 96 2 717 842 98.2 64 6 817 976 64 7 81 

MF2004 WEIGHTED AVERAGE 1000 67 3 B60 981 673 849 1005 67 9 865 102 5 680 87 B 995 69 0 864 979 69 4 85 
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A Area Square Feet, Ampere ab Cabmet d f u Dramage Fixture Uruts 
ABS Acrylorutnlc Butadiene Strj rene Cair Air Tool Laborer DH Double Hung 

f Asbestos Bonded Steel Calc Calculated DHW Domcsoc Hot Water f AJtemating Current Cap Capaaty Diag Diagonal 
Air-Conditiorung Carp Caqaenter Diam Diameter 
Asbestos Cement, CB Circuit Breaker Disinb Distnbution 
Plywood Grade A & C C C A Cliromate Copper Arsenate Div Division 

A C I AiDcncan Concrete Institute C C F Hundred Cubic Feet Dk. Deck 
AD Plywood GradcA& D cd Candela DL Dead Load Diesel 
Addit Additional cd/sf Candela per Square Foot DLH Deep Long Span Bar Joist 
Adj Adjustable CD Grade of Plywood Face & Back Do Ditto 
af Audio-frequcncy CDX Plywood Grade C & D extenor Dp Depth 
A.GA. American GasAssocnQon glue DPST Double Pole Single Throw 
Agg Aggregate Cefi Cement Finisher Dt Driver 
A-H Ampere Hours Cera Cement Dnnk Dnnking 
A hr Ampere hour CF Hundred Feet DS Double Strength 
A H U Air Handling Unit CF Cubic Feet D S A Double Strength A Grade 
A I A - Amencan Institute of Ardnlects CFM Cubic Feet per Minute DSB Double Strength B Gr̂ de 
AIC Ampere Interrupting Capacity eg Center of Gravity Dty Duty 
Allow Allowance CHW Chilled Water DWV Drain Waste Vent 
alt Attitude Conunercial Hot Water DX Deluxe White Direct Expansion 
Alum Alummum C l Cast Iron dyn Dyne 
am Ante Meridiem CIP Cast in Place e Ecccntnaty 
Amp Ampere Grc Circuit E Equipment Only East 
Anod Anodized CL Carload Lot Ea. Each 
Approx Approximate Clab Common Laborer EB Encased Bunal 
Apt Apartment Clam Common niainicnance Jaborer Econ. Economy 
Ash Asbestos C L F Hundred Lmear Feet E C Y Embankment Cubic Yards 
^ S B C Amencan Standard Building Code CLF Curreot Lmuting Fuse EDP Electronic Data Processing 
Asbe Asbestos Worker CLP Cross Linked Polyethylene EIFS Extenor Insulauon Fmish System 
A S H R.AE Amencan Society of Heating cm Cenumeier EDR. Equiv Du-cct Radtauon 

Refrig & AC Engineers CMP Corr Metal Pipe Eq Equation 
A.SME. Amencan Society of Mechanical C M U Concrete Masonry Umt Elec Elccuiaan Elcctncal 

Engineers CN CJiange Noitce Elev Elevator Bevalmg 
A-S TM Amencan Society for Testing and Col Column E ! ^ Elecuical MctalLc Conduit 

Matenals CO Carbon Dioxide Thm Wall Conduit 
Attadiraent Comb Combinauon Eng Engme Engineered 

11 Average Compr Compressor EPDM Ethylene Propylene Dicne 

[ Amencan Wire Gauge Cone Concrete Monomer 
E American Water Worlvs Assoc Cont Conlmuous Contmued EPS Expanded Polystyrene 

Barrel Corr Corrugated Eqhv Equip Oper Heavy 
1 B&B Grade B and Bener Cos Cosme Eqlt Equip Oper Light 

j Balled & Burlapped Cot Cotangent Eqmd Equip Oper Medium 
j B&5 Bell and Spigot Cov Cover Eqmm Equip Oper Master Meciianic 

B&W Bbck and Wliite C/P Cedar on Panetmg EqoL Equip Oper Oilers 

1 b c c Body-centered Cubic CPA Conlrot Pomt Ad)ustmeni Equip Equipment 

1 B C Y Bank Cubic Yards Cplg Coupling ERW Elecuic Resistance Welded 

r BE Bevel End CPM Cnucal Path Method ES Energy Saver 
BF Board Feet CPVC Chlorinated Polyvinyl Chloride Est Estimated 

1 Bg ccm Bag of Cement CPc Hundred Pau- esu Electrostatic Umts 

i BHP Boiler Horsepower CRC Cold RoUed Channel EW Each Way 

? B l 
Brake Horsepower Creos Creosote EWT Entcrmg Water Temperature 

1 
B l Black Iron Crpt Carpet & Lmoleum Layer Excav Excavation 
Bit Bitum. Bitummous CRT Catliode ray Tube Exp Expansion Exposure 

3; Bk. Backed CS Carbon Steel Constant Shear Bar Ext. Extenor 

f filers Breakers Joist Extru Extrusion 

r BIdg Building Csc Cosecant f Fiber stress 

f BUc Block CSF Hundred Squaie Feet F FalircnheiL, Female Fill 
Bm Beam CSl Construction Specifications Fab Fabncated 

-i Boit Boilermal er Institute FBGS Fiberglass 

1 BPIvl Blows per Minute CT Current Transformer FC Footcandles 

I BR Bedroom crs Copper Tube Size fee Face-centered Cubic 
Brg Bearing Cu Copper Cubic rc Compressive Stress m Concrete 

3 Brhe BnckJayer Helper Cu Ft Cubic Foot Extreme Compressive Stress 
Bnc BnckJayer cw Con tmuous Wave FE Front End 

r Brk. Bnck CW CoolWlnte Cold Water FEP Fluonnated Ethylene Propylene 
1 Brag Bearing Cwi 100 Pounds (Teflon) 

1 Brs Bnss cwx Cool White Deluxe FG Flat Gram 

1 Brz Bronze C Y Cubic Yard (27 cubic feet) FHA Federal Housmg Administration 

1 Bsa Basin Cy/Hr Cubic Yard per Hour Fig Figure 
j> BET Better Cyl Cylmder Fm Finished 

' n j Bntish Ttiemial Umt d Penny (nail size) Fun. Fixture 
BTU per Hour D Deep Depdi Disciiarge FI Oz Rmd Ounces 

1 Budt up Roofing Dis Disch Discharge Fir Floor 

P Interlocked Armored Cnbtc Db Decibel FM Frequency Modulation 

1 c Conductivity Copper Sweit Dbl Double Factory Mutual 

i C Hundred Centigrade DC Direct Current Fmg Frammg 
j 
3(< 

C/C Center to Center Cedj.r on Cedir DDC Direct Digital Conuol Fndm Foundation j 
3(< Demob DemobUizalron Fon Foreman Inside 
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DIVISION 2 SITEWORK 

Unrt Total 

02110 50 T R E E CUTTING & C L E A R I N G (Con t ) 
Loading and trucking 

For machine load per load round tnp 
1 nfiile 
3 mile 
5 mile 
10 mile 
20 mile 

Hand loaded round tnp 
1 mile 
3 mile 
5 mile 
10 mile 
20 mile 

02210 10 HAULING MATERIAL 
Haul matenal by 10 cy dump truck round tnp 

1 mile 
2 mile 
5 mile 
10 mile 
20 mile 
30 mile 

Site grading cut & fill sandy clay 200 haul 75 
Spread topsoil by equipment on site 
Site grading (cut anci fill lo 6 ) less than 1 acre 

75 hp dozer 
1 5 cy backhoe/ioader 

02210 30 B U L K E X C A V A T I O N 
Excavation by small dozer 

Large areas 
Small areas 
Trim banks 

Hydraulic excavator 
1 cy capacity 

Light material 
Medium material 
Wet material 
Blasted rock 

1 1/2 cy capacity 
Light matenal 
Medium material 
Wet material 

Wheel mounted front end loader 
7/8 cy capacity 

Light material 
Medium matenal 
Wet matenal 
Blasted rock 

1 1/2 cy capacity 
Light material 
Medium material 
Wet matenal 
Blasted rock 

2 1/2 cy capacity 
Light material 
Medium materia! 
Wet matenal 
Blasted rock 

Track mounted front end loader 
1 1/2 cy capacity 

Light material 
Medium matenal 
Wet matenal 
Blasted rock 

2 3/4 cy capacity 
Light matenal 
Medium material 

E A 
E A 
E A 
EA 
EA 

EA 
EA 
EA 
EA 
EA 

C Y 
C Y 
C Y 
C Y 
C Y 
C Y 
C Y 
C Y 

C Y 
C ^ 

C Y 
C Y 
C Y 

C Y 
C r" 
C 
C i 

C Y 
C Y 
C ̂  

C Y 
C Y 
C Y 
C Y 

C Y 
C Y 
CY 
C Y 

C Y 
C Y 
C Y 
C V 

C Y 
C Y 
C Y 
c y 

C V 
C Y 

84 50 
96 00 

110 
140 
210 

210 
240 
270 
330 
410 

4 56 
547 
7 47 
8 21 
9-12 

11 00 
3 28 
3 65 

547 
8 21 

1 64 
2 74 
4 11 

3 52 
4 23 
5 28 
6 04 

1 42 
1 89 
2 27 

2 83 
3 24 
3 78 
4 53 

1 62 
1 74 
1 89 
2 06 

1 33 
1 42 
1 51 
1 62 

1 89 
2 06 
2 27 
2 52 

1 13 
1 26 

53 


